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PaGouass mporpamma cocTaBieHa € y4eTOM TpeOOBaHUN: MOpSAIKAa OpraHU3alud U
OCYILECTBIICHHUS 00pa30BaTEIbHON ACATEIBHOCTH MO0 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHusi — ImporpamMMamM OakajlaBpuaTra, MporpamMmaM CIHEIUAINTeTa, MporpaMMam
MarucTparypbl, yYTBEP)KJIEHHOIO MpHKa3oM MUHHCTEpCTBA HAayKU W BBICIIErO0 0OOpa3oBaHUs
Poccuiickoit ®enepaiuu ot 06.04.2021 Ne 245;

. (denepaabHOrO TroCyIapCTBEHHOIO 00pa3oBaTEIbHOIO CTaHIAPTA  BBICIIETO
oOpazoBanus 1o HampapieHuto nmoarotToBku 35.03.01 JlecHoe neno, yTBEpKICHHOTO MPUKA30M
MunuctepcrBa oOpa3oBanus 1 Hayku Poccuiickoit @enepauuu ot 26.07.2017 Ne 706.

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO IPOTPAMMY:

JlomenTt H.M. CoxkoJjieHko0

Pabouas mporpamma paccMoTpeHa Ha 3aceqanuu Kadeapbl XuMuu (poTokosr Ne 9 ot «15»
ampens 2025 .)

3aBenyommii kageapoi A.K. IluBoBap

Pabouas nporpamma pekoMeH10BaHa K UCIOJIB30BaHUIO B yUeOHOM IMPOLIECCe METOAMYECKOM
KOMUCCHEH arpoHOMHUYecKOro ¢akynbrera (mporokon Ne 9 ot «17» anpernst 2025 r.).

IIpencenaresib MeTOANYECKON KOMUCCHU M.C. UnkoBa

PykoBoauTes b 0CHOBHOM NPO(ecCHOHATbHOMI
o0pa3oBaTe/IbHOI MPOrpaMMbl O.B. I'pu6ayena




1. Ipeamer. Llleaun u 3aqaumn TMCUMILINHBI, €€ MECTO B CTPYKTYpe

o0pa3oBaTeJbHOM MPOrPaMMBbI

Xumusa — AUCHUIIIMHA, U3y4daroniasa HCOPraHn4CCKUC n OPraHnvdcCKue COCAMHCHMA,
KauCCTBCHHBIC U KOJIMYCCTBCHHBIC MCTObI OIIPCACIICHUA COCTaBa BCIICCTBA.
HpeL[MeTOM AUCIHHUIIIMHBI ABIAOTCA BEIICCTBA, UX CBOﬁCTBa, CTPOCHUC U B3aUMHBLIC

IpeBpaICHHUS.

Heabl0 AMCHUIUIMHBI ABISETCS (OPMHPOBAHME CHUCTEMHBIX 3HAHHUH O CTPOCHUU U
CBOMCTBaX OCHOBHBIX KJIACCOB HEOPTaHWYECKUX M OPTaHUYECKUX COCTMHEHUH, O B3aUMOCBSI3U UX
CTPOCHUA KW XUMHUYCCKOI'0 IOBCACHUA, HGO6XOI[I/IMBIX AJI1 UCIIOJIB30BAHUA IIPpU H3YUCHUH
IPOLIECCOB, IPOTEKAIOMINX B OMOJIOTHYECKUX 0OBEKTaX.

OCHOBHBIMH 32/12a4YaMHU U3YYCHUS TUCIMILIHHBI SBIISIOTCS:

- IOKa3aTh POJIb ¥ 3HAYEHUE XUMHUH JJIs TPOPECCHOHABHOM eI TeNbHOCTH;

- 00ecreynTh BBINOJIHEHUE CTYJCHTaMHU J1A0OpaTOPHOTO MPAKTHUKYyMa, OTPa)KaromIero
CYIIHOCTb M METOJIbI MCCIICIOBAaHUN HEOPTaHMUECKON U OPraHWYECKOH XUMUH;

- HAYYUTh TPaMOTHO, PAIUOHATBHO OQOPMIATH W 00pabaThIBaTh BBHIMOIHEHHBIN

1ab0paTOPHBII SKCIIEPUMEHT;

- IPUBUTH HaBBIKU PaOOTHI C y4eOHOM U CIIPaBOYHONW XMMHUYECKOH JINTEPATYpOil;
MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.
JuctummmHa « XUMUsD» OTHOCUTCS K JIUCHUTUTHHAM 00s3aTeNIbHON YacTh, (POpMUPYEMOIt

y4aCTHUKaMHA

O6p8.30BaTeJ'II>HbIX

otHomenur  (b1.0.18)

OCHOBHOM  mpodeccrHoHaIbHOMN

o0pa3oBaTeNbHOI TIporpaMMel Beiciiero oopaszosanus (naiee — OITOIT BO) mo HampaBieHUIo
noaroroku 35.03.04 ArpoHomusi.
OcHoBbIBaeTcs Ha 0a3e mKoapHOro Kypca Xumus (8-10 kinace) u Oprannueckas xumus (10-

11 kmacc)

JlucuuimHa 4uTaeTcs B IIEPBOM CEMECTPE, M IPEAIIECTBYET KYypCy CHELHAIbHBIX

JUCILIUILINH.

2. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00Y4YeHHS 10 JUCHHUILINHE,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHUS 00pa30BaTeJIbHOM

MPOrpamMmbl
Koambi Ilnanupyemble
®opmyaupoka | UHIMKATOPBI 1OCTHIKEHHUS
KOMIeT pe3yJIbTaThl
. KOMIIeTeHIIUH KOMIIeTeHIIUH
eHIUH o0y4eHHUs MO AUCUMILINHE
OIIK-1 | Cmocoben  pemats | OIIK-1.1.JleMmoHCcTpupyeT 3namp: OCHOBHBIE  3aKOHBI
TUIIOBBIE 3a/layM | 3HAaHUE OCHOBHBIX 3aKOHOB | MATEMaTUYECKUX u
npoeCCHOHATBHON | MAaTEeMaTHYECKUX U | €CTECTBEHHBIX HayK
JeSITEIbHOCTH Ha | ECTECTBEHHBIX HayK, | yMeTb: HCIOJb30BaTh 3HaHUS
OCHOBE 3HAaHWW | HEOOXOAMMBIX ISl PEIICHUs | MaTeMaTHYECKUX u
OCHOBHBIX 3aKOHOB | TUIIOBBIX 3a/1a4 | €CTECTBEHHBIX HayK B
MaTeMaTHYeCKUX M | MpoecCHOHaTIbHON npogeccuoHaTbHON
€CTECTBEHHBIX HAyK | JESITEIbHOCTH. NeSITeIbHOCTH
C IIPUMEHEHUEM HMeTh HABBIKM: PEIICHUS 33/1a4
MH(OPMALIOHHO- npodeccroHanbHOMI
KOMMYHHKAIIMOHHBI JESATENIBHOCTH C IPUMEHEHNEM
X TEXHOJIOTUH nH(}OpMaIMOHHO-
KOMMYHHKAIIMOHHBIX

TEXHOJIOTUH.




3. O0béM TMCHMIJIMHBI U BUABI Y4eOHOH padoThl
3aouynass  |O4HO-3a04Has
Ounas gopma
0o0yueHus popma bopma
o0y4JeHus
B T. 4. [10 BCETO
Bune! pador ceMecTpaM peero
BCETO % §
s -
8 8
o~ S
O6m1as Tpya0EMKOCTh 4/144 4/144 4/144
ITUCITUIIMHBL, 3a4.€/1./9aCOB, B
TOM YHUCJIE
KonTakTHas paboTa, 4acoB: - - -
- JISKITUHU 20 20 8
- IPaKTUYECKUE - -
(ceMuHApCKUE) 3aHATHS
- 1abopaTopHBIE paOdOTHI 36 36 8
CamocTosTenpHas paboTa, 4acoB 88 88 128
Bua npomexxyTouHOM 3a4er 3auer 3a4er
aTTecTauuu (3a4€T, IK3aMEH)
4. Conep:xxanmne IMCIUIIAHBI
4.1. Pa3nenbl JMCUUIIMHBI U BU/IbI 3AHATHH (TeMATH4YeCKHUIl MJIaH).
Ne
n Pazaen mucuumnianHel JI 113 JIP CPC
Ounas popma 00yueHus
Pasznen 1. O0masi U1 HeopraHu4yeckasi XUMHS 9 14 30
1 Tema 1. Knaccudukarus HeOpraHn4eckKux coeIMHEHHH. 1 ) 5
" |OcHOBHBIE NOHSITHSI U 3aKOHBI XUMUH
) Tema 2. Ctpoenue aroma. [lepruoaudeckuii 3aKoH. 2 ) 5
" [ Xumuueckas CBs3b
3 Tema 3. Xumnueckas kuHetuka. PactBopsl. PacTBopsl 2 ’ 5
HERJIEKTPOJIUTOB.
4 Tema 4. Teopus 2NEKTPOIUTUYECKON TUCCOLUALINY. 2 4 5
" |BomopoaHbIi nokasaresns. I'uaposauns conei
5. [Tema 5. OKnCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINN 1 2 5
6. [Tema 6. CTpoeHNE KOMIUIEKCHBIX COEAMHEHUN 1 2 5
Pa3zpnen 2. Opranunyeckass XuMusi 9 14 38
7 Tema 7. TeopeTuyeckrue OCHOBBI OPTaHUYECKON XUMUH. 1 ) ]
" [Teopus bytieposa.
] Tema 8.CTpoeHHE U XUMUYECKHUE CBOWCTBA ) ) 6
TJIEBOJIOPOJIOB.
9. [Tema 9.CrupTsl, heHOJIBI, aTbACTHIbI, KETOHBI 2 4 6
10 Tema 10. KapOoHOBBIE KMCIOTHI U MX IPOU3BOJIHBIE. 1 ) 6
© JInnuael
11. [Tema 11. YrneBogsl. IIpocTsie U cll0KHBIE 2 2 6




1. Tema 12.AMUHOKHCTOTHI, Oenku. ['eTeponukinyeckue | ) 6
COETUHCHMUS
Paznen 3. AHauTHYecKas XUMHUSA 2 8 20
13, Tema 13. [Ipeamer v 3a1a4u aHATUTUYECKOM 1 ) 10
XUMUH.BpIaucieHns B aHaITUTHYSCKON XUMUH
Tema 14. O0beMHEBIN U BecOBOM aHanu3. KauecTBeHHBIHM
14. M KOJIMYECTBCHHBIN aHaIN3. MeTOAbl KOJIUUECTBECHHOIO 1 6 10
aHaIn3a
Bcero 20 36 88
3aounas popma o0yueHust
Pazgesn 1. O0mas u HeopraHuveckass XuMus 4 3 54
1 Tema 1. Knaccudukaius HEOpraHn4eCKUX COeINHEHHA. 0.5 i 9
" |OcHOBHBIC TOHATHS U 3aKOHBI XUMUH ’
) Tema 2. Ctpoenue aroma. [lepruoauueckuii 3aKoH. 1 0.5 9
" [ XmMH4eckas CBA3b ’
3 Tema 3. Xumnueckas kuHetuka. PactBopbl. PacTBopsl 1 0.5 9
" [HEDJIEKTPOJIUTOB. ’
4 Tema 4. Teopus NEKTPOIUTUYECKON TUCCOLUALIUY. 1 1 9
" Bomopoanslii mokazatens. ['uapoaus cosei
5. [Tema 5. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHI 0,5 0,5 9
6. [Tema 6. CTpoeHHE KOMIUIEKCHBIX COCAMHEHMI - 0,5 9
Paznen 2 .Oprannyeckasi XumMusi 4 3 54
7 Tema 7. TeopeTudeckre OCHOBBI OPraHUYECKON XMMUH. 0.5 i 9
" [Teopwusi Bytieposa. ’
] Tema 8.CTpoeHHE U XMMHUUYECKHE CBOMCTBA 1 0.5 9
" [yTI€BOIOPOJIOB. ’
9. [Tema 9.CrupTtsl, heHOJIBI, aTbACTHIbI, KETOHBI 0,5 0,5 9
Tema 10. KapOoHOBBIE KMCTIOTHI M UX MPOU3BO/IHBIE.
10. 0,5 0,5 9
JInmmael
11. [Tema 11. YrneBoasl. [IpocThie U c10KHBIE 1 1 9
1. Tema 12.AMUHOKUCTOTHI, Oenku. ['eTeponukinnyeckue 0.5 0.5 9
COCIMHCHUS
Pa3nen 3. AnaauTHuecKas XuMHA - 2 20
13 Tewma 13. [Ipeamer u 3aaa4n aHATUTUYECKON XUMUH. ) 1 10
" |BeIYHCIIEHHSA B aHATUTHYECKON XUMHHU
Tema 14. O0neMHBIH U BecoBOI aHanu3. KauecTBEHHBIH
14. M KOJIWYECTBEHHBINA aHaau3. MeTobl KOTHYESCTBEHHOTO - 1 10
aHaIn3a
Bcero 8 8 128
‘ OuHo-3204Hasi popma o0yueHHnst
4.2. Conepxanue MoayJieil yueOHOH TUCUMIINHBI.
Pasnea 1. «O0masi 1 HeOpraHm4ecKass XUHMHSD).
Tema 1. Knaccugpuxauusa neopeanuueckux coeounenuil. OcnosHvle ROHAMUA U 3AKOHbL
xumuu.

1.1.  OcHOBHBIE KJacChl HEOpPraHMYEeCKUX coeauHeHuil. [IpocTeie BemecTBa, OKCUIBI,
TUAPOKCHU/IbI, KUCIOTBI, COJIU.
1.2. ATOMHO-MOJIEKYJISIpHOE ydeHHe. MoieKyisipHass M aromMHas Mmacca. Modb.
OCHOBHBIE 3aKOHBI XMMHH. 3aKOH SKBHBAJICHTOB.




Tema 2. Cmpoenue amoma. Ilepuoouueckuii 3axkon. Xumuueckasn ceasw.

2.1. CtpoeHue aTroma B CBETE KBAHTOBO-MEXaHUYECKON TEOPHUH.

2.2. Ilepuogmueckuit 3akoH JI.MI. MeHneneeBa u CTpoeHME aToMa. 3HAu€HUs
NEPUOANYECKOT0 3aKOHA.

2.3. Teopus U BUIbI XUMHUYECKOU CBSI3H.

Tema 3. Xumuueckan kunemuka. Pacmeopuwt. Pacmeopul nesiekmpoaumoas.

3.1. Xumnueckasi kuaetrka. CKOpOCTh XUMUYECKOW PEAKIIMU. 3aKOH JIEUCTBYIOIINX MaccC.
Brnusinue temnepaTypsl Ha CKOPOCTh XUMUYECKON PEaKIIHH.

3.2. IlpaBuno Baat-I'odda. Xumuueckoe paBaoBecue. [Ipuniumn Jle-1llaTensbe.

3.3. PactBopbl. CocoOBI BBIpayKEHHSI KOHIIEHTPAIUU PaCTBOPOB.

Tema 4. Teopua rnekmponumuueckoii ouccoyuayuu. Honnoe npousgedenue 600bul.
Booopoonwiit noxazamens. I'uoponus coneii.

4.1. Teopust 3EKTPOTUTUUECKOMN AUCCOLMALINH; OTIIMYME CUIIbHBIX AJIEKTPOJIUTOB OT CIIA0BIX.

42. Tumel CWIBHBIX OSJIEKTPOJIUTOB; TIWApATallsi HOHOB, AaKTUBHOCTb, KO3(D(HIMEHT
AKTHBHOCTH.

4.2. Tunbl c1abbIX 3JEKTPOIUTOB, KOHCTAHTBI M CTENEHHU JUCCOLMALMH CIIAa0bIX AJIEKTPOIUTOB.

44. Boma kak cia0blii OSJEKTPOJNUT, HMOHHOE NPOM3BEACHUE BOIBI, BOJOPOAHBIA U
T'UAPOKCUIIBHBIN MOKA3aTeI pacTBOPOB, CIOCOOBI H3MEPEHHUS BOJJOPOIHOTO IIOKa3aTelsl.

4.5. By(depHbie pacTBOPHIL.

4.6. I'maponus comeld, TUIBI TMIPOIN3a, KOHCTAHTBl U CTENIEHU T'MAPOIN3a COJIEH; 3HAUCHUE
PacTBOPOB CHIIBHBIX U CIIA0BIX SJIEKTPOJIMTOB B XUMUH, OUOJIOTHU 1 TEOXUMHHU.

Tema S. Okucnumenvno-eoccmanosumenvHvie peakyuu.

5.1. OKuCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLMM: CTENEHb OKWUCIICHHS, OKUCIMTENIH MU
BOCCTAHOBHTEIIN; COCTABJICHUE YPABHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKLINI

5.2. OKucnmuTebHO-BOCCTaHOBUTENIbHBIE MOTEHIMAIbL, ypaBHeHUe HepHcra; onpenenenue
HAIIPaBJICHNs IPOTEKAHNS OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI € TOMOLIBIO OKUCIUTEIIBHO-
BOCCTQHOBHUTEJIbHBIX [TOTEHIIUATIOB, POJIb OKUCIUTEIHO-BOCCTAHOBUTENIBHBIX PEAKIMA B IPUPO/IE.

Tema 6. Cmpoenue komniekcHvix coeOunenuil.

6.1. KoMmIuieKCHbIE COEAMHEHUS: CTPOEHHE KOOPIMHAIMOHHOM c(ephl KOMILIEKCHBIX
COEJIMHEHHMI: KOMIUIEKCOOOpa3oBaresb, JIMIaH/bl, JOHOPHbIE AaTOMbl JIMTAHJIOB, JEHTaTHOCTb,
KOOPAVMHALMOHHOE YKMCII0, TEOMETPUS KOOPAMHALIMOHHON c(hephl; BHEITHEC(EPHBIE HOHBI; KOMILJIEKCHI
C XeNIaT000pa3yroIMMH 1 MAKPOLMKIMYECKMMH JIMTaHAaMH.

6.2. YcTOMUMBOCTh KOMIUIEKCHBIX COEMHEHHH B PAacTBOpax, KOHCTAHTHI YCTOMYMBOCTH U
KOHCTaHTbl HECTOMKOCTH; (DaKTOpbI, BIMSIOIIME HAa YCTOHUYMBOCTH KOMILIEKCHBIX COEIMHEHUH B
pacTBopax: TemIiepaTypa, XeJNaTHbIM M MaKpOIUKINIECKU 3(PQEKThI, 3apsii NEeHTPATHbHOTO HOHA-
KOMILIEKCOOOpa3oBaTeris.

6.3. Teopus KOOPAMHAIIMOHHON XUMHUYECKON CBSI3U, 3HAYEHUE KOMITJICKCHBIX COCTMHEHHH.

Pasnea 2. «Opranudeckasi XuMumn».

Tema 7. Teopemuueckue ocnoeswt opeanuueckou xumuu. Teopus Bymaeposa.

7.1. TeopeTnueckue 0CHOBBI oprannueckoil xumuu. Teopus bytneposa.

7.2. KpaTkast ©ICTOpHS Pa3BUTHsI OPTraHUYECKOW XUMUMU.

7.3. Ctpoenue aroma yriaepoaa. Buabsl nsomepun. TUIIBI XUMHUYECKUX PEAKIIMM.

Tema 8. Cmpoenue u xumuueckue ceoicmea y2ie6000p00oes.

8.1. Ammudarnyekune yriaeBogoponsl. Ankanbl. Omnpezaenenue. OOmas ¢dopmyna.
N3omepusa. Ankunsl. [lomyduenne. @usznueckue corictBa. CTpoeHUe, paguKaIbHBI MEXaHU3M
XUMHUYECKHX TpeBpamieHuil. Peaknum 3amemieHus (rajoreHupoBaHue, Cylb(upoBaHUE),
OKHCJICHHUS, IPEBPAIICHUS [TPH BBICOKUX TeMIlepaTypax (KpeKUHT, TUPOJIH3).

8.2. HenacwimeHnsle yrieBogoponbl: AuikeHsl, AnkuHbl, JlneHoBbIe. OrnpenencHue.

Ob6mas ¢popmyna. M3omepus. Homenknatypa. ®usznueckue cBoiictBa. [lonyueHue u Xumuueckue
CBOMCTBA.



8.3. [luknnueckue, apomMaTHdecKre yriieBoopoasl. [lukmoankansl. Onpenenenue. O0mas
dopmyna. Homenknarypa. dusmdeckue cpoiicTBa. [loHsATHE 00 OTHOCHTENHHOW MPOYHOCTH
IUKIOB U UX KoHpopmanusax. Haxoxnenue B mpupone u cnocoObl moidydeHusl. XUMUYECKUe
cBoiictBa. Apensl. Ompenenenne. Obmas gopmyna. Kinaccudpukamus. OmXHOSIEPHBIE apeHBI.
N3omepusa. Homenkiarypa. Haxoxaenue B mpupone. Pusnyeckue CBOMCTBA U XUMHUYECKHE
CBOMCTBA.

Tema 9. Cnupmeot, pernonvt, anvoezuovt, KemoHol.

9.1. OmHOATOMHBIE U MHOTOATOMHBIE CITUPTHL. OCOOCHHOCTH CTPOCHHUS, HOMEHKIIATYPA,
M30MEpHUsl, CIOCOOBI OTyUeHUs, CBOMCTBA.

9.2. KapOonunpHas rpynmna u ee ocodeHHOCTH . CrmocoObl MOJy4eHHs] U CBOMCTBA
aJbJIETU/IOB U KETOHOB.

Tema 10. Kapoonoewie kuciomut u ux npouseoousie. Jlunuoeol.

10.1. Buasr kapOOHOBBIX KHCIIOT, TIOJy4YEHHE, CBOWCTBA.

10.2. TIpousBoaHbIe KapOOHOBBIX KUCIOT. JKUpHI, Macia, MbLja.

Tema 11. Yznegoowt. Ilpocmute u cnocuvie.

11.1. Ilpocteie (MoHOocaxapuasl). Kiaccupukamms. CtpoeHHe — OKCHUKApOOHWIBHAS
(uemHass) u monyaueranbHas (uukianyeckas) (opmbl. CrocoObl H300paKeHHs MOJIEKYI
MOHOCAXapHUJ0B: IPOCKIIMOHHbIE M TMepcrekThuBHbIe (opmynbl, D- u L-, - u - Qopmsl
MoHOocaxapuaoB. Konpuaronennas TtayToMepuss MoOHOcaxapuaoB. @DHU3WYECKUE CBOIMCTBA.
XHUMHUYECKUE CBOMCTBA.

11.2. Cnoxnble (onurocaxapuibl, IMOJHUCAXapuibl) YriaeBoAbl. Peakuuu OKHCIEHUS,
BOCCTAHOBJIEHMsI, 00pa30BaHUE CAXapaToB, AJKUIMPOBAHUE M ALMIUPOBAHUE MOHOCAXaPHJIOB.
['muko3uasl. - U - rMko3uaHas cBsizb. Ctpoenue. Haxoxxnenue B mpupone. Onurocaxapuisbl.
HeBoccranasnuparomue (caxapo3a, Tperaiao3a) 1 BOCCTaHABIIMBAIOIINE AUcCaXapuabl (MajabTO3a,
nemtobuosa, makroza). Cocras, cTpoeHne. XUMHYECKHE CBOWcTBa. HaxoxkieHue B mpHpoJe.
[TonsiTve o romononucaxapuaax (Kpaxmai, IITMKOI'€H, XUTHH, 1EJIIH0J1034).

Tema 12. AMUHOKUCIOTHI, 6eTKU. ['eTeporuKInYecKre CoeIMHeHUs

12.1. AMMHOKHCIIOTBI, O€IKU. AMUHBI )KHPHOT'O U ApOMATUYECKOTO Psiia. AMUHOKHUCIOTHI.
CrtpykTypa u cBoiicTBa. [lentuaHas cBs3b, KIaccupuKanus 6EIKOB.

12.2. TeTepolMKINYECKUE COCTUHEHUSI

Paznen 3. «KAHaTIMTHYECKAs XUMHSI»

Tema 13. IIpeomem u 3a0auu ananumuueckou xumuu. Botuucnenun é ananumuueckoi
xumuu.

13.1. IlpeameTs! 1 3a1a41 aHATTUTUYECKON XHUMUH.

13.2. OcHOBHBIE TOHATHS KOJIMYECTBEHHOTO W KaueCTBEHHOTO aHaian3a. KadyecTBEHHBIN
xuMuueckuit ananus. Kimaccudukaims MEeTo/10B KOJTMYECTBEHHOTO XUMHYECKOTO aHAJIN3a.

13.3. OcHOBHBIE XUMHUYECKHE CBOMCTBA BEIIECTB, JCKAIIE B OCHOBE KOJIMYESCTBEHHBIX 1
KaueCTBEHHBIX OTpEEIeHII. 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKUX PEAKIIHA.

Tema 14. O6vemnniit u éecosoil ananus. Kauecmeennniii u KonuuecmeeHHblil AHAU3.

Memoowbl Konuuecmeenno2o anHanu3a.

14.1.06bemHbIH 1 BecoBoi aHanmu3. CyHOCTh 00beMHOT0 aHau3a. KucnoTHo-ocHOBHOE
TuTpoBaHue. KommiekcoHoMeTpruecKkue MeTO bl aHaIH3a.

14.2. BecoBoii aHanms.

4.3. [lepeyeHb TeM JIeKIMId.

\ Ne \ Ha3Banue Tembl, O0beM yacoB




n/n paccMaTpHuBaeMble BOIIPOCHI Ounas | 3aounas | OuHo-
dopma | dopma | 3a0unas
¢popma
Pazgea 1. O0masi 1 HeopraHm4veckasi XuMus 9 4
1 Tema 1. Knaccugukaius HeOpraHn4eCKUX COeINHEHHA. 1 0.5
OCHOBHbBIE IOHATHS U 3aKOHBI XUMHUH ’
) Tewma 2. Ctpoenue atoma. [lepuoaudeckuii 3aKoH. 5 1
XUMHUYECKas CBA3b
3 Tema 3. Xumnueckas kuHetuka. PactBopbl. PacTBopsl ) 1
HEIJIEKTPOJIUTOB.
4 Tema 4. Teopust SIEKTPOTUTHIECKON TUCCOIUALINU. ) 1
Bonopoansiii nokaszarens. [ uaponaus cosei
5 Tema 5. OKUCITUTEBHO-BOCCTAHOBUTEIIbHBIE PEAKIIMHI 1 0,5
6 Tema 6. CTpoeHre KOMIUIEKCHBIX COCTMHEHUM 1 -
Paznen 2. Oprannyeckasi XuMus 9 4
1 Tewma 7.TeopeTrndeckue OCHOBBI OPraHUYECKON XUMUHU. 1 0,5
Teopus bytiepona.
) Tema 8.CTpoeHue 1 XuMHU4ECKHE CBONCTBA ) 1
YIJIEBOJOPOJOB.
3 Tema 9.CriupThl, PEHOIBI, ATBJCTH/IBI, KETOHBI 2 0,5
4 Tema 10. KapOoHOBBIC KMCIIOTHI i KX TTPOU3BOIHBIC. 1 0,5
JInmmaer
5 Tema 11. YrneBossl. [IpocTeie U coKHbBIE 2 1
6 Tema 12. AMMHOKHUCIIOTHI, Oeiku. ['eTeponukinueckue 1 0,5
COCTMHEHUS
Pa3zgen 3. AHaJIuTHYECKAs XUMUSA 2 -
1 Tema 13. [IpenmMer u 3a1aun aHATUTUYECKOW XUMUH. 1 -
Boluncienus B aHAIUTHYECKON XUMUH
Tema 14. OO6beMHBIN U BECOBOW aHAHU3. -
2 KauecTBeHHBII 1 KOTHMYECTBEHHBIN aHaIN3. MeToIbI 1
KOJIMYECTBEHHOTO aHaIN3a
4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHUHAPOB)
He npenycMoTpeHsl yaeOHBIM MPOIIECCOM
4.5. IlepeyeHnn Tem J1a00PaTOPHBIX padoT.
Ne HasBaHue Tembl, O0beM 4acoB
n/n paccMmaTpuBaeMblie BONPOCHI Ouynas | 3aouHasi OuHo-
dbopma dopma 3a04Hast
¢popma
Pasnea 1. O0mas u Heoprannyeckas XuMHsl
PB3aea 1. O011as 1 HeOpraHu4eckass XuMus 14 3
1 Tema 1. Knaccuduxarus HeopraHudecKkux 5 -
coequHeHni. OCHOBHBIE MOHATUS U 3aKOHBI XUMHH
) Tema 2. Ctpoenue aroma. [leprnoaudeckuii 3aKoH. ) 0,5
XUMHUYECKas CBSI3b
3 Tema 3. Xumnueckast KHHETHKA. PacTBOpBI. ) 0,5
PacTBOpbI HEANIEKTPOIUTOB.
4 Tema 4. Teopust 3MEKTPOTUTAYECKOIN 4 1

auccounranvu. BonopoaHslil mokas3aTens.




I'upposns conen

5 Tema 5. OKHCINUTENHLHO-BOCCTAHOBUTEIIHLHBIC ) 0,5
peakiuu

5 Tema 6. CTpoeHHE KOMIUIEKCHBIX COEAMHEHMI 2 0,5

Pazjen 2. Opranuyeckasi XuMusi 14 3

1 Tema 1. TeopeTnueckne OCHOBbI OpraHUYECKON ’ -
xumuu. Teopust bytiepona.

) Tema 2.CTpoeHME U XMMHUYECKUE CBOMCTBA ’ 0,5
YIJIEBOJIOPOJIOB.

3 Tewma 3.CrupThl, PEHOBI, ATTBICTU/IBI, KETOHBI 4 0,5

4 Tema 4. KapOoHOBBIE KUCIIOTHI 1 KX POU3BOHBIC. ) 0,5
JIumm et

5 Tema 5. YrueBogsl. [IpocThie U C10KHBIE 2 1

6 Tema 6. AMHHOKHMCIIOTBI, OCIIKH. 5 0,5
I'eTeponuKIMYeCKre COSTMHEHUS

Paznen 3. Anaauruyeckasi Xumusi 8 2

1 Tema 1. IlpeameT u 3a1a4n aHATUTUYECKON ) 1

XUMUH.Beaucnenns B aHAITNTHYSCKON XUMUH
Tema 2. OOBEMHBIN U BECOBOI aHAIH3.

2 KagecTBeHHBIN M KOTWYSCTBEHHBIN aHAIN3. 6 1
MeTo bl KOJIMYSCTBEHHOT'O aHaIM3a

4.6 Buabl camocToATeJIbHOI pa0oThl CTY1€HTOB
4.6.1 IloaroroBka K ayIMTOPHBIM 3aHATHAM

[lepen odepenHbIM ayJUTOPHBIM 3aHSATUEM CTYAEHTY HEOOXOIUMO 3aKpPENUTh I0Ty4YEHHbIE
3HaHus. [ 3TOro He06xX0MMO:

- U3YYNTh KOHCIIEKT JICKIUI IO MPEIbIAYLIEH TEME;

- U3Y4YUTb COOTBETCTBYIOILMN pa3Jen 10 TEME B OCHOBHOU U JIOIOJIHUTEIBHON PEKOMEHyEeMOM
JIUTEpaType;

- BBIMOJIHUTH MUCbMEHHOE JJOMAIIIHEee 33/1aHue (€CIU IPeayCMOTPEHO).

4.6.2 IlepeyeHb TeM KypcOBBIX padoT (IPOEKTOB)
He nmpenycMoTpeHsI.
4.6.3 Ilepeuyenn TeM pedepaToB, pacueTHO-rpaguyecKux pador

He npenycMmotpeHs!.
4.6.4. Ilepeyenp TeM M Y4eOHO-METOAHMYECKOI0 OOecledYeHHUs] I CaMOCTOSITeJbHOM
padoThI 00y4YaKOIIMXCS.

O0BéM, 4
VuebHo- >
Ne . dopma oOyueHus
i Tema caMocTOsATETBHON pabOTHI METOIHYECKOE
OYHO-
obecrieyeHue oyHag | 3a04Had
3a04Has
Paznen 1. OcHOBBI 001Iel XUMHH 30 54
Tewma 1. Kimaccudukanms [Tonmy6nsbix, JI. I1.
| [HeopraHmIecKux COEIMHEHUIA. Xumus : yaeOHOe 5 9
" |OcHOBHEBIE TOHATHS U 3aKOHBI XUMUK  [mocodue / JI.IT.
[TonmyOHbBIX. —




Tema 2. CtpoeHue aroma.
[lepuonuueckuii 3aKoH. XUMUYECKast

Mocksa : UTHOPA -
M, 2024. — 305 c.
— (Bbicuee

oOpaszoBaHme). -
ISBN 978-5-16-

2 CBS3b 112558-8. - Tekcr : 5 9
DIIEKTPOHHBIN. -
URL:
https://znanium.ru/cat
alog/product/215112
Tema 3. XuMudeckasi KHHETHKA.  (nata obpamenys:
11.04.2025). —
3. [PacTBOpBL. PacTBOpPBI HEAIEKTPOIUTOB. 5 9
Pexxum nocrtyna: mmo
——MOJIIUCKE.
Tema 4. Teopus ANEKTPOIUTUYECKON
4. lnuccoruanum. BO,ZLOpOILHLII/IU Mynagos 1T, 5 9
rokasarenb. ['uaponus cosen Kparkuii kype o6teit
5 Tema 5. OxucnurenpHo- - 5 9
" BOCCTAaHOBUTEJIbHBIC PEAKITUHI GUOHEOpraHIYECKO
XUMHUH. JIyraHck:
VIHAY, 2004. -235 c.
[Triasos LT
OO6mas u
HEOpraHuYecKast
. [Tema 6. CTpoeHne KOMILIEKCHBIX xumms. Yuebnoe 5 9
" cOeIMHEHU I nocobue s
CTY/IEHTOB BBICHIUX
arpapHbIX y4eOHBIX
3aBEICHUM. —
Jlyranck.:I3a-Bo
JIHAY, 2006. — 652
C.
Oprannyeckasi XuMus 38 54
Tema 7. TeopeTrnueckue OCHOBBI
7 lopranuueckoil xumuu. Teopus 8 9
B Opranuueckast
yTJIEpOBa.
Tema 8.CTpoeHue U XuMH4ECKHE xima /A 1L
8 CBOKCTBA YTJIEBOJIOPOJOB Heuacs, B. M. 6 ?
Tema 9.CiupTol @eﬂonm. aJIbIETU b bornoros, E. B.
0 ’ ’ | Komaposa, I1. H. 6 9
KETOHBI
CaBBuH. — CaHKT-
Tema 10. Kap6oHOBBIE KHCTOTBI U UX
10 [TerepOypr : Jlansp, 6 9
npou3BoHbIe. JIunuasl
T Ly I 2024. — 700 c. —
11 [Tema 11. Yrnesozpr. [Ipocthie u ISBN 978-5-507- 5 9
CJI0’KHBIE 48181-1.
12 Tema 12. AMHMHOKUCIIOTEI, OCJIKHU. 6 9
['eTepolMKINYECKHE COSIMHEHUS
AHaJIuTHYECKAS XUMUSA 20 20
Bacunben B.IL
Tewma 13. [Ipenmer u 3apauun AHAJIUTUYECKAst
13.jananmutnyeckort xumun.Beruucienus B xumus. B. 2 ka. Ku.1: 10 10

AQHAJIUTUYECKON XUMUH

TutpuMeTpuueckue u

rpaBUMETPUYECKHI




METO/IbI aHaJmM3a:
yueO. 17151 CTY 1. BY30B,
00yJarOIUXCs o
XUMHUKO-TEXHOJI.

Tema 14. OO0BeMHEBII B BECOBOIT
anamm3. KauecTBeHHBIN 1
KOJIMYECTBEHHEBIN aHanu3. MeToabl
KOJIMYECTBCHHOTO aHaI13a

14.

crerr./ B.IL.
Bacumnbes. —
M.:Ipoda, 2007. —
366, [2] c.: ui.
AHAJIUTUYECKAs
XUMHUS :  y4eOHO-
METOTUIECKOE

rmocobue : B 3 4acTsax.
Yacte 3. ®usuko-
XUMHUYECKHE METOJIbI
ananm3a / coct. 0. H.
Bnacosa, O. HW.
boiikoBa, T. H.
BanyeBa [u np.]. -
MockBa : Jlupekr-
Menmnma, 2020. - 133 c.
- ISBN 978-5-4499-
1831-4. - Tekct
PIIEKTPOHHBIN. -
URL:
https://znanium.ru/cat
alog/product/214075

1 (mara oOpameHus:
11.04.2025). —
Pexxum  noctyna: 1o

MOOIINCKCE.

10

10

4.6.5. JIpyrue BHAbI CAMOCTOSITEIbHOI Pad0ThI CTYICHTOB.

No

o/a

Bua camocTrositenbHOM paboThI

1. Odopmiierne pabounx TeTpasiel U OTUYETOB IO JIA0OPATOPHBIM paboTaM

4.7. IlepeyeHb TeM U BUJ0B 3aHATHIi, IPOBOJAUMBIX B HHTEPAKTHBHOM (popme

Ne Ha3Banue TemMbl, O6nem, | UHTepakTUBHBIIH
n/n paccMaTpuBaeMble BONPOCHI q METOJ
Pasnea 1. O0mas n Heopranuyeckasi XuMHst
1 DJIEKTPOJIMTHYECKAS] JUCCOIUALIMS 2 Huckyccust
2 Omnpenenenue pH, OydepHbie pacTBOPHI, TUAPOIHU3 COJIEH 2 Juckyceuns
Pazpnea 2. Oprannyeckasi XuMusi
3 Kucnopoacoaep:xaiirie npou3BOJIHbIE YTIIEBOJOPOIOB 2 Huckyccust
4 YrneBobl M UX OCOOCHHOCTH 2 Juckycens

5. @DoH OLEHOYHBIX CPEACTB /I IpPOBeJeHUs] INPOMEKYTOYHOMN

arrecranmun

[TonHoe onmcanue (oHAA OIEHOYHBIX CPEACTB TEKyIIeH M MIPOMEXKYTOUHOW aTTecTaluu




00ydJarommxcs ¢ mepedyHeM KOMIIETECHINH, ONMCAaHUEM IOKaszaTele W KPUTEPUEB OLCHUBAHUS
KOMITETEHIIH, IIKaJl OLIEHUBAHUS, TUIIOBbIE KOHTPOJIbHBIE 3a/IaHHSI K METOJMUECKUE MAaTEPUAIbI
Ipe/CTaBICHbl B (OH/AE OIEHOYHBIX CPEICTB IO JAHHOM AMCHHMIUIMHE (B BHJEC OTIEIHHOTO
JIOKYMEHTA).

6.
6.1.

YyeOHO-MeTOANUECKOE 00ecneueHne JUCIUIIIINHDI.
PeKOMeHJIyeMaH JurTreparypa.

6.1.1. OcHOBHas JIUTEpPATYpA.

Ne

/o

Koi-Bo 3Kk3. B

ABTOp, Ha3BaHUC, MCCTO U3JJaHUs, U3/1-BO, I'OJ] U3JaHUs, KOJITMYCCTBO CTpaHI/IH
OnOJINOTEKE.

[MonnyOueix, JI. I1. Xumus : yue6noe mocodbue / JLII. TlognyOHBIX. —
Mocksa : UHOPA-M, 2024. — 305 c¢. — (Bricmiee oOpa3zoBanue). -
ISBN 978-5-16-112558-8. - Teker : oanektponnsiid. - URL:
https://znanium.ru/catalog/product/2151124 (mara oOpareHus:
11.04.2025). — Pexum goctyna: 1o noJIuckKe.

3JIEKTPOHHBIN
pecypc

Bacunses B.II. Ananutumueckas xumusa. B. 2 ku. Kn.l:
TutpuMerpuueckue U rpaBUMETPUUYECKUII METOJbl aHanu3a: y4eO.uis
CTY[. BY30B, 00yYarouxcs o XuMuko-TexHou. crei./ B.I1. Bacuibes. —
M.:dpoda, 2007. — 366, [2] c.: u.

Oprannueckas xumus / A. I1. Heuaes, B. M. bonotos, E. B. Komaposa,
I1. H. CaBBun. — Cankrt-IlerepOypr : Jlanb, 2024. — 700 c. — ISBN 290
978-5-507-48181-1.

[MunasoB II.I'. Kpatkuii kypc oOmieii u OMOHEOPTaHMYECKON XMMHUH.

Jlyranck: JIHAY, 2004. -235 c. 255

[Tunasos LL.I'. OGmmiast 1 Heopranuveckast Xumusi. Y4eOHoe mocooue ams
CTY/ICHTOB BBICIIIMX arpapHbIX y4eOHBIX 3aBefeHuil. — Jlyranck.:M3n-Bo 290
JIHAY, 2006. — 652 c.

6.1.2. JlonoJHUTEIbHAS JIUTEPATYPA.

[No
1/

ABTOp, Ha3BaHUEC, MCCTO U3JJaHUSA, U3AATCIILCTBO, 'O U3AaHH, KOJIMUCCTBO CTPAHUILL

Ulynko, T. I1. Heopranuueckast u anHanutuyeckas xumus : yuedHoe nocodue / T. I1. Jlyuko,
A. H. bapsies, A. B. OcunoBa ; MCX P®, CII6I'YBM. - Cankr-IlerepOypr : U3natenbcTBo
CIIoI'YBM,  2021. - 75 c¢. - Tekcr : onekrponneii. -  URL:
https://znanium.ru/catalog/product/2157100 (mata oOpamenus: 11.04.2025). — Pexum
jTOCTY1a: 110 MOJITHCKE.

AHanuTHYeCKass XUMHUS : yaeOHO-MeToaudeckoe mocobue : B 3 yacTsax. Yacte 3. Ousuko-
XMUYeCKre MeTo bl ananuza / cocT. FO. H. Brmacoga, O. U. boiikosa, T. H. Banyesa [u ap.].
- Mocksa : [Jupexr-Menua, 2020. - 133 c. - ISBN 978-5-4499-1831-4. - Tekcr :
biiektpoHHbid. - URL: https://znanium.ru/catalog/product/2140751 (mata oOpameHus:
11.04.2025). — Pexxum gocTyma: 1mo moJmckKe.

TpaBenn, B. . Opranuueckast XuMus : yued moco0. A7 CTyA. BBICII. yue0.3aBe]l., 00ydaronl.
o creu. 020201 - pyngamenTtanbHas 1 npukiagHas xumud : B 3-x T. T. 1 / B. @. TpaBens.
- 9-¢ uzn. — M. : Jlaboparopust 3HanwmiA, 2022. — 368 c. — (Y4eOHUK /ISl BHICIICH IIKOJIBI).

[TpaBens, B. ®. Oprannueckas xumus : y4e0.mocod. st CTyA. BBICHI. y4del. 3aBen.,
oOyyarom. 1o crett. 020201 - pynnamenTanbHas u npukiagHas xumus : B 3-x 1. T. 2/ B. @.
[TpaBenb. — 9-e uza. — M. : Jlabopatopus 3uanumii, 2022. — 517 c. — (YueOHUK 1715 BbICIIEH
[ITKOJIBI).

10.

[TpaBens, B. ®. Oprannueckas xumus : y4e0.mocod. st CTyA. BHICHI. y4del. 3aBen.,
oOyyaron. ro crient. 020201 - dynnamenTanbHas U npukiagHas xumus : B 3-x 1. T. 3/ B. @.




/11

ABTOD, Ha3BaHHE, MECTO M3JIaHUs, U3/1aTeITLCTBO, TOJ] U3/JaHHUsI, KOJUIECTBO CTPAHUIL

[TpaBenb. — 9-¢ uzn. — M. : Jlabopatopus 3uanwmii, 2022. — 388 c. — (YueOHUK 17 BBICIICH
[ITKOJTBI ).

11

3agaun ¥ ynpaxxHeHus 1o oOuiel u Heopranndeckoi xumuu.- Jlyranck.: JIHAY,2008.- 400
C.

6.1.3. [lepuoanueckue U3TaHUA

He npenycmoTpensl.

6.1.4. MeToauyeckue yKazaHus Ui 00YYAOUIUXCS 110 OCBOCHHIO TUCIUILIMHBI.

Ne
n/a

ABTOp, Ha3BaHUE, MECTO M3JIaHUsI, U3AATEIILCTBO, T'OJ1 U3/IaHUS], KOJIMYECTBO CTPAHMUII

1

[TwraBos III.T'. , babypuenkoBa M.I1. 3agaunuk 1o o0MmIeH XUMUN C METOAMKOW PEIICHUS
Bajiad U UHAWMBUIyaIbHBIMU 3aaHusiMu. - JIyranck: JIHAY. —2012.- 38 c.

[Tunasos III.I'., bensera B.A. [Tocobue 1o 6MoHEOpraHMYECKOM XUMUN C OCHOBaAMH
aHasinTuyeckon. — Jlyranck: JIHAY.- 2003.- 102 c.

baykoBa H.B., baGypuenkoBa M.II., lyounkas XK.O., [luBosap A.K., [Tunasos II.T".
MeTonnueckue ykazaHusi 0 U3yUYEHHUIO TUCHUIIIUHBI OpraHnuecKas Xumus. — JIyranck:
UITAY.- 2021.- 44 c.

[TuBoBap A.K., babypuenkoBa M.I1. Pabouas TeTpaap o opraHM4ecKOi XUMHUHU. —
Ulyranck: JIHAY.- 2020.- 39 c.

Uepenaxuna A.M., baykosa H.B. 3ananus s caMmocTosiTennbHON paboThI 11O

oprannyeckoil xumuu. — Jlyranck: JIHAVY.- 2004.- 38 c.

6.2.

Ilepeyenb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKALIMOHHOUH ceTH «MHTepHET»

(nanee - cerb «UHTEpPHET»), HEOOXOAUMBIX 1JISl OCBOCHUS JUCIUIIMHBI.
DJIeKTPOHHbIE NMOJHOTeKcTOBbIe pecypcbl Hayunoii 0ubanorexu JIFAY

HaunMenoBaHue MHTEpHET-pecypca, aJipec U PeKUM JIOCTyNa

basa  nmaHHBIX  «ArpompoMm  3apyOexom»  http:/polpred.com  http:/www.derev-
grad.ru/pochvovedenie/pochvovedenie.html

2 [DnexkTpoHHO-OMOIMoTeuHas cucrema «AicOyk» (iBooks) - http://ibooks.ru

3 DNEeKTPOHHO-O0MOIMOTeYHas crucTeMa «Znaniumy https://znanium.rul1.04.2025). — Pexum
TOCTYTIA: 110 TIOJIITUCKE

4 Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-premier
Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com

5 [3apyOesxHas 6asa naHHBIX pedeprpyeMbIX HAYIHBIX JKypHanoB Agris - http://agris.fao.org

6.3.1. KomnbrorepHubie 00y4yaomue 1 KOHTPOJHMPYOLHe IPOrPaMMBbI.


http://ibooks.ru/
http://agris.fao.org/

Ne | Bua yueGHOTO
/1 3aHSITUS

HamMeHoBaHME MMporpaMMHOI'O

@OyHKIUSA IPOTPAMMHOI0 0OecriedeHus

ob0ecreuyenus

o0yuenust Moodle

MOJIENIUpY

KOHTPOJIb oOyuatromas
P ouias yHaom

1 Jlexuun Microsoft Office 2010 Std - + +

2 | IIpaktuueckue (Cucrema AUCTAaHLIUOHHOTO + + +

6.3.2. Ayauo- u Bugeonocoousi. He npenycMoTpeHsl.
6.3.3. KomnbloTepHble Npe3eHTallii Y4eOHbIX KYPCOB.

Ne o/

Tema nexuuu

KOMHBIOTCPHHG IMpE3CHTANH y‘le6HBIX KYPCOB HC NIPEAYCMOTPCHBI.




7. OnucaHue MaTepUAJIbHO-TEXHHUYECKOH 0a3bl, HEOOXO0AMMOM 1J1s1
oCylIecTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCa MO IUCHUIINHE

HaumenoBanue o6opy0BaH-

Ne | HBIX yueOHBIX KAOMHETOB, [lepeuenb 0OCHOBHOTO 000OPYI0BaHUs, TPUOOPOB U
n/n | 00BEKTOB AJISl MPOBEICHHS MaTEepUajIoB
3aHATUI
1. | I-412 — y4yeOnas ayauropus | Cron — 24 mr., cTyn — 44 mr., mkad — 9 mr., Tym60ouka — 5 mr.,
JUISL TIPOBE/ICHHUS Jnocka — 2 wmr., mapra — | mr., gabopaTopHoe 000pyIOBaHHME,
JIEKIUOHHBIX, naboparopHasg mocynaa (KOJIObI, IHIIETKH, ONPETKH, BOASHBIE
Ta6OPATOPHBIX 1 XOJIOJMIIbHUKH % np.), XUMHUYECKHE PEaKTHBBI,
MpAKTHYCCKUX 3aHsTHi, | CMOHCTPALUOHHLIE  MaTepHaTLL (crenapl W mp.), ydeOHO-
METOANYECKUE MaTePHAIIBI.
IPYIIIOBBIX U
WHAUBU1YaJIbHBIX
KOHCYJIbTallul, TEKYIIETrO
KOHTPOJISA, IPOMEKYTOUHON
aTTeCTaluuu U
CaMOCTOSITEJIbHOM pabOThI
2. | I'-415 — yuebnas ayautopus | Cton — 18 mrT., cryn — 16 mrT., mkad — 2 mrT., mkad BEITSKHOMI

IUTSL TIPOBEICHUS
JICKIIMOHHBIX,
1a00paTOPHBIX U
NPaKTHYECKUX 3aHATHH,
IPYNIOBBIX U
VHIUBHTy aJIbHBIX
KOHCYJII)TaIII/If/'I, TCKYILICTO
KOHTPOJISI, TPOMEKYTOUHOM
aTTecraluu u
CaMOCTOSITENIbHON PabOTHI

— 1 mr., Tym6ouka — 1 mir., JJabopaTopHOEe 000OPYIAOBAaHUE
(BeChl TEXHO-XUMHUECKHUE, MKA(QBI CYIIWIbHBIC, BBITSKHBIC,
BOJsiHBIE OaHW | Jp.), JaboparopHas mocyna (KoJObl,
MUTETKH, OIPETKH, BOJSHBIC XOJOMWIBHUKH U TIp.),
XUMHUYECKHE PEaKTHBBI, JEMOHCTPAIIMOHHBIC MAaTEepPHUAIIBI
(cTeHpl U Tp.), y4eOHO-METOIUYECKUE MATEPUAIIBI

['-420 — yuebHas ayauTopus
UL IIPOBEJICHUS
JIEKIIMOHHBIX, JTA0OPAaTOPHBIX

U IPAKTUYECKUX  3aHATUH,
TPYIIIOBBIX 51
WHVBUyaJIbHBIX

KOHCYJIbTallUi,  TEKYLIETrO
KOHTpPOJIA, IMPOMEKYTOYHOU
aTTecTauuu "

CaMOCTOSITEJIbHOM PabOTHI

Cron — 22 wr., cryn — 31 mwr., tTym6ouka — 38 wrT., mkad
BBITSDKHON — 2 mT., mkagd — 10 mwT., mkad cymuibHbI — 2
MT., XOJOAWIBHUK — | mIT., TabopaTopHOoe 00OpyIOBaHUE
(BeChl TEXHO-XMMHUYECKHE, IKa(bI CYIIHIbHBIE, BHITSKHBIE U
np.), JabopatopHas mocyna (KOJObl, IMUIETKH, OIOPETKH,
BOJIIHBIE XOJOAMJIBHUKM M TIp.), XUMHUYECKHE DPEaKTUBBI,
JIEMOHCTpAllMOHHbIE MaTepHaibl (CTEHABl W Mp.), y4eOHO-
METOINYECKUE MATEPHAIIbI

8. MexkaucuunjinHAPHbIe CBS3H




IIpotokoa
COTJIACOBaHUS pabovel MPOrpaMMBbl € APYTUMH JUCHUTUIMHAMHE

[Tpemyioxenust 06 M3MEHEHUSIX
Haunmenosanue JUCHUIIIINHBI, C

. Kadenpa, ¢ koropoii B paboueii mporpamme.
KOTOPOH IPOBOAMIOCH
[POBOANIIOCH COTJIaCOBaHUE|  3aKIIOYCHHE 00 UTOrax
COTJIacOBaHME
COTJIaCOBaHMS

Ou3noI0TUs pacTeHUS OMOJIOTUH pAaCTEHUM




Jluct uameHeHuit pabodeil mporpaMMbl

Ipuioxkenne 1

Howmep
WU3MEHEHHUS

Howmep
MPOTOKOJIA
3aceqaHus

Kadeapsl U gaTa

CrpanHutisl ¢
H3MEHEHUSIMUA

[Iepeyenb oTKOppEK-
TUPOBAHHBIX MMYHKTOB

[Tonnuce 3aBe-
TYFOIIETO
kadenpou




Ipuio:xxkenue 2

Jluct nepuoauvecKkux MpoBepoK paboyeil mporpaMmbl

JomxHOCTHOE U110, TPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTD B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3ziesioB, TpeOyOIHUX
WU3MEHEHU I




Ipuioxkenue 3

MMHHUCTEPCTBO CEJILCKOI'O XO34MCTBA POCCUMCKOM ®EJEPAIIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIIIETO OBPA30BAHMSA «JIYT AHCKHMI T'OCYJAPCTBEHHBII
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/I OHEHOYHbIX CPEACTB
10 JUCUUILINHE «XHUMHD»

Crermuanbaocthb: 35.03.01«Jlecuoe nemoy»

Hanpasnennocts (mpoduiis) JlecHoe u iecomapkoBoe X035HCTBO

YpoBeHb npodeccrnoHansHOro 00pa3oBaHus: OakataBpuaT

I'ox Hauama moaroroBku: 2025

Jlyranck, 2025



1. IEPEYEHb KOMIETEHIIMIA, COOTHECEHHBIX C UHIUKATOPAMM JOCTUKEHUS KOMIIETEHIUI, C YKASAHUEM DTAIIOB UX
®OPMHUPOBAHUS B TPOLIECCE OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBbI

Kon DopMyIHpOBKa Nuaukatopsl Oran [Tnanupyemoie HaumeHnoBanue Mopynei v (Uiu) HaumenoBanue o1ieHOUHOTO
KOHTPO- KOHTPOJUPYEMOMH JOCTHKEHUS (ypoBeHb) pe3yabTaTh pa3lenoB IUCLUUIIIMHBIL cpeacTBa
JUpyeMoun KOMIIETEHIIUU KOMIIETEHIINHT OCBOCHUS oOydeHus Texymuit IIpomexyToun
KOMIIE- KOMIIETCHIIUU KOHTPOJIIb ast aTTecTalus
TEHLIUU
OIIK-1 Criocoben pemats | OIIK-1.1. Ilepsslit 3Tan «3HATb». OCHOBHBIE Paznen 1. O6mass  u | Tectr 3auer
TUIIOBBIC 337291 HemoncTpupyer | (IOPOrOBBIN 3aKOHBI HEOPTaHUYECKAsT XUMHUS 3aKPBITOTO
npo(heCCHOHANBHO | 3HAHHE YPOBEHb) MareMatuyeckux U | Pazmen 2. Opranuueckast Xumus THNA
U JEeSTENbHOCTH HA | OCHOBHBIX €CTECTBEHHBIX Pazgen 3. AHanmuTuueckas XUMHUS
OCHOBE 3HaHUU 3aKOHOB HayK-
OCHOBHBIX 3aKOHOB | MaTeMaTH4eCKuX | Bropoii atan «YMETbY: Paznen 1. Oo6mas u | Tectnl 3auer
MaTEMaTUYECKUX H | M €CTECTBEHHBIX | (MPOABUHYTHIA | MCIIOIB30BATH HEOPTaHUYECKAsT XUMHUS OTKPBITOTO
€CTECTBEHHBIX HayK, YPOBEHB) 3HAHHA Paznen 2. Opranndeckas XMMUs TUIa
HayK C HE00XO0IUMBIX MareMatndeckux U | Pazmen 3. AnanuTmaeckas XuMus (BompoOCHI ISt
MPUMEHEHUEM JUTSL pETIIECHUS ©CTECTBEHHBIX ompoca)
WH(POPMAITMOHHO- | THUIIOBBIX 3a/1a4 HayK B
KOMMYHHKAIMOHH | MPOQEeCCHOHAIBH npodecCHOHAIBHO
BIX TEXHOJIOTHH . OU JIeITEIbHOCTHU U IeITeNbHOCTH
Tpertuii sTan «UMETh HaBBIKIY . Paznen 1. O6mas u | Ilpaktuueckue | 3auer
(BBICOKMIT perieHus 3aaa4q HEOPTaHUYECKAsT XIUMHUS 3a/TaHUs
YPOBEHB ) npodeccuonanbio | Pasmen 2. Opranudeckas XUMus
U IeATENbHOCTH C Paszen 3. AHanutuuyeckas XuMus
MIPUMEHEHUEM
UHPOPMAIHOHHO-
KOMMYHUKALIMOHH
bIX TEXHOJIOTHI




2.0IIUCAHUE MMOKA3ATEJIEM U KPUTEPUEB OIIEHUBAHMSI KOMITETEHIIUM,
OIIMCAHME IIIKAJI ONEHNUBAHUA

Ne | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oueHuBaHus [xana
1/ | BaHHe XapaKTEePUCTHKA ue OLICHUBaHUS
I OLIEHOYHO | OIIEHOYHOI'O CPECTBa OLIEHOYHOT O
ro cpeactsa B
cpencTBa donme
1. | Tecr Cucrema TecroBble B tecte Brimonneno 90-100% Ouenka
CTaH/ApPTU3MPOBAHHBIX | 3aJaHUA 3aJaHui «Omauuno» (5)
3a/laHui, MO3BOJISIOIIAs B Ttecte BbImOnHeHo Oonee 75- | Onenka
U3MEpPUTh YPOBEHB 89% 3ananmit «Xopowoy (4)
3HAHMH. B Ttecre Bwimonneno 60-74% | Ouenka
3aJaHuN «Yoosnemsopu
menvhoy (3)
B tecte BemonHeno menee 60% | Onenka
3alaHui «Heyodosnemsop
umenvroy (2)
Bonbmias yacte onpenenenuii He | OueHka
TIpeCTaBJICHA, mubo | «Heydosremeop
MpecTaBjeHa c rpyobiMu | umenvhoy» (2)
omubKamu.
2. | Omnpoc dopma paboTl, Bomnpocs! k IIponeMoHCTpUPOBaHBI OreHka
KOTOpasi MO3BOJISET oTpocy MpearnoiaraeMbie OTBETHL; | «Omauuno» (5)
OLIEHUTH KPYTro30p, MIPaBUIIBHO HCTIOJb30BaH
YMEHHE JIOTHUECKU anropuT™M 000CHOBAaHHUI BO BpeMs
MOCTPOUTH OTBET, paccy)XIeHHH;  ecTb  JIOTHKa
yMCHHE paccyXIeHUH.
MIPOIEMOHCTPUPOBATH [IpomeMoHCTpHUPOBAHBI Orenka
MOHOIIOTHYECKYIO PeUb MpeJroiaraeMble  OTBETBI; ecTh | «Xopouwio» (4)
178213138 JIOTHKA PACCYXICHHA, HO HETOYHO
KOMMYHHUKATHBHEIC HCTIOJIb30BaH AJITOPUTM
HaBBIKU. Y CTHBIN OIpOC 000CHOBaHHH BO BpeMs
obyazaeT OOIBIIUMHU pacCyXIIeHnii M HE BCE OTBETHI
BO3MOXKHOCTSIMU TIOJIHBIE.
BOCTIUTATEIHHOTO [TponeMoHCTPUPOBaHBI OreHka
BO3JIEHCTBYS, CO3/1aBast IpefronaraeMele  OTBETHI, HO | «YOoeremsopu
yCIIOBUSA AJIS HETPaBWIBHO UCTIONB30BaH | menvho» (3)
HedopmanbHOTO anropuT™M 000CHOBAHHUI BO BpeMs
oOIIeHus. paccyKICHU; OTCYTCTBYET
JIOTHKA PACCYXIICHHIA; OTBETHI HE
TIOJTHEIE.
OTBETHI HE TIPE/ICTABIICHBL. Orenka
«Heyodosnemsop
umenvroy» (2)
3. | lpaktuu | Hampapneno Ha IIpaktnueck | IIponeMoHCTpUpPOBaHO Orenka
ecKue OBJIQJICHUE METOJAMH U | M€ 3aJaHus CBOOO/IHOE BIIa/ICHHE «Omauynoy (5)
3aJaHisl | METOAMKaMHU M3y4aeMoii npodeccroHaNIbHO-TIOHATHHHBIM

JICHIUATUTAHBL. J{1st
peIIeHHS MPeIaraeTcs
pEIIuTh

KOHKpPETHOE 3a/IaHue
(curyamuio) 6e3
MMPUMEHCHUA
MAaTEMAaTHYCCKUX
pacyeros.

anmnaparom, BlIaJIeHUe METOIaMU
1 METOAUKAMU JUCIUILINHEL.
IToka3aHbI CIOCOOHOCTH
CaMOCTOSITEJILHOTO MEIIICHUS,
TBOPYECKON aKTUBHOCTH.
3aaHye BBIITOIHEHO B IIOJHOM
o0ObeME.

[TpoIeMOHCTPUPOBAHO BJIaJICHUE
npodeccrnoHaTEHO-TIOHATHIHHBIM

aHHapaTOM, HpI/I HpI/IMeHeHI/II/I
METOJIOB U METOIMK JHUCIUTIIIMHEL
HEe3HAYUTENILHEIE HETOYHOCTH,
ITOKa3aHbI CIIOCOOHOCTH

Ornenka
«Xopouio» (4)




Haumeno
BaHUE
OIICHOYHO
ro
cpencTBa

Kparkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBA

[IpencraBnen
ue
OIICHOYHOT'O
cpenctea B
donme

Kpurepun onennBanus

[Ikana
OLICHUBAaHUSI

CaMOCTOATCIIBHOI'O MBIIJICHUS,
TBOp‘ieCKOﬁ AKTUBHOCTH. 3az[aH1/Ie
BBIIIOJTHCHO B IIOJTHOM 06'BCM€, HO
C HCKOTOPBIMH HCTOYHOCTAMM.

[TponeMOHCTPUPOBAHO BIIAJCHUE
npo¢ecCHOHATBHO-IIOHATHIHHBIM
anmapaToM Ha HH3KOM YpPOBHE;
JOMTyCKAIOTCS ~ OMMOKH  TpHU
NPUMEHESHUN METOIOB M METOHK
JIICLUIIIHHBL. 3ananue
BBITIOJIHEHO HE MOJHOCTEIO.

Orenka
«Yoosnemsopu
menvro» (3)

He MIPOAEMOHCTPUPOBAHO
BJIaJICHUE poheCCHOHATBHO-
MOHATUUHBIM anmnapaTrom,
MeTOoJIaMu u METOJIMKaMHU
JIUCLUIUINHBI. 3ananue HE
BBIIIOJIHEHO.

OneHka
«Heyodosenemesop
umenvHo» (2)

4.1

3auer

3aueT BHICTABISIETCS B
pe3yIbTaTe MOABEICHNUS
HUTOTOB TEKYIIETO
KOHTPOJISL. 3a4eT B
(hopme uToroBoro
KOHTPOJIS IIPOBOJAUTCS
JUTSL 00y YaroIuxcs,
KOTOPBIC HE CIIPABHJINCH
C 4aCThIO 3aJaHUI
TEKYIIEr0 KOHTPOJIS.

Bomnpocs! k
3a4eTy

IMoka3aHo 3HAHHE TEOpHU
BOIpPOCA, NOHITHUITHOTO amnmapara;
YMEHHE COJICPKATEIHHO M3J1arath
CyTh BOIIPOCA; BJIaJICHHE
HAaBBIKAMU  apryMEHTAlUH |
aHanM3a (hakToB, SIBIICHUIH,
MPOLIECCOB B HX B3aHMOCBSI3H.
BrictaBisieTtcs oOyuaromemycs,
KOTOpBIM ocBoms He MeHee 60%
POrPaMMHOTO MaTepuaia
AUCHMUIIINHBI.

«3adTeHO»

3HaHWe MOHATHIHOTO anmnapara,
TEOPUH BOTIpOCA, HE
MPOJAEMOHCTPUPOBAHO;  yMEHHE
aHAITN3UPOBATh y4IeOHBII
MaTepHuai HE
MIPOJAEMOHCTPUPOBAHO; BIIAJICHUEC
AHATUTHYECKIM criocobom
M3JIOKEHHs1 BONPOCA M BJIAJICHUE
HaBbIKaAMH apryMeHTaiuuu HE
MPOJIEMOHCTPUPOBAHO.
OO0y4aronmuiics OCBOMJ MEHee
60% mporpaMMHOTO MaTepHuana
JIUCITUTLIHHEIL.

«He 3auteno»

4.2

3auer

3ayeT BBICTABISICTCS B
pe3ysibTaTre MOJABCACHUA

UTOTOB TEKYIIEro
KOHTpOJisl.  3aueTr B
thopme HUTOTOBOTO
KOHTPOJISI  TPOBOJIUTCSI
TS oOy4aromuxcs,

KOTOpHe HC CHpaBI/IHI/ICB
c YacThIO 3aJJaHUH
TEKYIIET0 KOHTPOJISL.

TecToBnie
3aaHNs K
3a4ery

B Ttecte BeIMONHEHO 60-100%
3aJJaHuH

«3auTeHo»

B Tecte BEIMONIHEHO MeHee 60%
3aJJaHuH

«He 3auTeHo»




3. TUIIOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIX UHBIE MATEPHUAJIbBI,
HEOBXOJMUMBIE JIJIsI OHEHKHA 3HAHWI, YMEHUI, HABBIKOB U (MJIN)
OIIBITA AEATEJBHOCTH, XAPAKTEPU3YIOHIHUX 3TAIIBI ®OPMHUPOBAHUSA
KOMIIETEHIIAM B TIPOIIECCE OCBOEHUS OBPA3OBATEJBLHOM
ITPOI'PAMMbI
OneHoYHBIE cpeICTBa /S NPOBE/IeHUs] TEKYIero KOHTPOJIs

TGKYHIHﬁ KOHTPOJIb OCYLICCTBIIACTCA MPCHIOAABATCIIEM JUCHUINIMHBI IIPpU IMPOBCACHUN
3aHATUN B (hOpME TECTOBBIX 3aJJaHUM, YCTHOTO OMPOCa U MPAKTUUYECKUX 3aJaHHH.

OIIK 1. Cnoco6eH pemiath THIOBbIE 33/1a4U NP0(ecCHOHATBHOM esiTeJIbHOCTH HA
OCHOBE 3HAHMH OCHOBHBIX 3aKOHOB MATEMaTHYECKHX U €CTECTBEHHbIX HAYK C IPUMEHEHHEM
HHG(OPMAIMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHA

OIIK 1.3. JleMoHCTpHpyeT 3HAHHE OCHOBHBIX 3aKOHOB MATEeMATHYECKHX U
€CTeCTBEHHbIX HAYK, HeOOXOAUMBIX Uil pelleHHs] TUMOBBIX 3a1a4 NpPo(deccHOHAILHOI
AeATeJIbHOCTH.

Ilepsblii 3Tan (MOPOroBoi YpoBeHb) — MOKa3bIBaeT CGOPMHUPOBAHHOCTH MOKA3aTeJIs
KOMIIETCHIIUU «3HATh»: OCHOBHbBIE 3AKOHbI MATEMATHYECKHX U €CTECTBEHHBIX HAYK.

TecToBbIE 3a1aHUA 3aKpPbBITOro THIIA

1. BoiOepuTe cpeau NpeacTABJIEHHBIX COeIMHEHUH KHCJIOTY (BbIOepUTE OIMH BAPHUAHT
0TBeTA):

a) HoCO3

6) NaOH

B) KCl

r) ALO3

2. U3 npeacTraBiieHHBIX COeIMHEHHMI ra3000pa3HbIM BelIeCTBOM fIBJIsieTcsl (BblOepuTe 1Ba
BAPHAHTA O0TBETA):

a) Oy

0)P

B) K

r) N2

3. B 00beMHOM aHa/IM3€ UCIIOJIB3YIOT O/IHY U3 IPUBEeHHbIX HUKe KOHLIEeHTpauuii pacTteopa
(BbIOCPHUTE OIMTH BAPDHAHT OTBETA):

a) MOJISIPHAsl KOHLIEHTPAIsl KOJIMYECTBA MOJIEKYJI pACTBOPEHHOIO BEIIECTBA

06) MoispHas KOHUEHTpalus SKBUBAJIEHTOB pPAaCTBOPEHHOTO BellecTBa (HOpMallbHas
KOHIIEHTpaLus)

B) MOJISUIbHAsI KOHLIEHTPALUs

') MOJIIpHAsi KOHIIEHTpAIHs KOJINYeCTBa HOHOB PACTBOPEHHOTO BEIIECTBA.

4. 'omos10orn4eckomMy psily aJIKMHOB COOTBETCTBYeT 0011as (popmy.ia (BbIOepHUTE OIMH
0TBeT):

a) CuHon

0) CuHont2

B) CnHon-2

r) CoHn2

5. 3amecTuTesn II pona HanpaBJASIOT cJIeayOUIUI 3aMecTUTENIb B (BbIOepHTe OAUH OTBET):
a) OPTOTIONIOKEHHE
0) METaIoJI0KCHHE



B) IaparoioKeHNE
') OpPTO- U NApaIoIoKEeHHUE

Karoun:
a
a,r
o
B

0

DN [WIN|=—

6. IlpouuTaiiTe TEKCT M YCTAHOBUTE COOTBeTCTBHE. CylIeCTBYIOT pa3Hble KJIACCHI
coeuHeHHIi. BblIeasiloT MeTal1bl, HeMeTAJLIbl, OKCH/Abl, OCHOBAHMS, KUCJIOTHI, COJIH.
YcranoBure cooTBeTCTBHE MeKAY (OPMYJI0H BellecTBA M KJIACCOM HEOPraHM4YeCKHX

COCXUHEeHMII:
Kiacc Heopranmyeckux coeimHeHnin BemmecrBo
1. CpenHsisi cOJb a) HoCOs
2. OcHOBaHHE 6) CuSO4-5H,0
3. Kucnora B) CO,
4. Kpucramnoruapar r) K2S04
1) Cu(OH),
e) NaHCOs3
Kioun:
1 2 3 4
r A a 0
Bropoii 3tan (HPOABHHYTBLIH YPOBEHb) — IOKa3bIBaeT CHOPMHUPOBAHHOCTH

MOKAa3aTeJd KOMIETEeHIMHY KYMETh»: ONHMChIBATh 0M0JI0rHYecKoe 0Mopa3Hoo0pa3ue; onpeneasiTh
0uopa3HooOpa3ue U NPOBOAUTHL MOHHUTOPUHI OHOPa3HO0OPa3Usl.

3agaHuA OTKPBITOr0 THIA (BOIPOCHI AJIsl OIIPOCa):

1. HazoBuTe 3aKOH, COIJIaCHO KOTOPOMY OJIMHAKOBOE YHUCJIO MOJIEKYJ COAEPKUTCA MPHU
OJIMHAKOBBIX YCJIOBHSIX B PaBHBIX 00BEMaX Pa3IMUHBIX Ta30B.
2. HazoBuTe KJ1acc COeIMHEHHH, TP TUCCOLUAIIMU KOTOPBIX 00pasyroTcs KaTuoHbl H+ 1

OTPULATEIBHO 3apsIKEHHBIE KUCIOTHBIE OCTATKH.

3. Vxkaxure, 0 KAKOM IPOIIECCE UJIET PEUb: MPOIECC TOCTETIEHHOTO T00aBICHUS
TUTPOBAHHOT'O PACTBOPA PE€areHTa K aHaJIU3uPyEeMOMY PacTBOPY.

4. HazoBuTe BemiecTBa, HMCIOIINE OJWHAKOBEIN KAUeCTBEHHBIM M KOJINYECTBEHHBINA COCTaB,
HO pa3HOE NPOCTPAHCTBEHHOE CTPOEHUE.

5. TlpuBenute Ha3BaHHE BEIIECTBA, 00Pa3yeMOTro MPU OKUCIEHUH TOIYOJIa.

Karoun:
3aK0H ABOTaJIpo
KHACIOTEI
TUTPOBAHUE
H30MEphI
OeH30MHas KUCIIOTa

N[N~




Tpertnii 3Tan (BHICOKMI YPOBEeHb) — MOKa3biBaeT C)OPMHUPOBAHHOCTH MOKA3aTeJIs
KOMIIETEHIIHN «HMeTh HABBIKH»: PelleHHs 327124 NPo(ecCMOHAIbLHON /1eATeJbHOCTH ¢
npuMeHeHHeM HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX T€XHOJIOTHIA.

[MpakTnyeckune 3a1aHuA

1. YkaxuTe peakiuio cpeibl BOJAHBIX paCTBOPOB XJIOPHIA HATPUsI, HUTpaTa aMMOHUS, CyJIbhuaa
HaTpus (YKaKHUTE IIOCIEA0BATENbHO).

2. MonsipHast Macca Jito00ro BelecTBa 3aBUCUT OT aTOMapHOIro cocTaa BemiecTBa. Onpenennure
MOJIIPHYIO MacCy OKCHJa BOJOPOJA.

3. Ilpu onpeneneHun KapOOHATHOMN >KECTKOCTH BOJbI JOOABISAETCA UHANKATOP, paOOTAIOLIH
IIpH olpenesnieHHoM pH cpenbl pacTBopa U TUTPYIOT PaCTBOPOM COJISTHOM KUCIIOTBI. Y KaKUTE
WHIWKATOP, UCIIOJIB3YEMBIH JUIsl OIIPENETICHUS JKECTKOCTH BOJBI.

4. ApoMaTHyecKHe COCAMHEHHs BCTYHAlOT B pEakIUM 3aMelieHus. Y OeH301a Bce aToMa yriepoia
PaBHOLICHHLBI B 3THUX PCAKIUAX. OZ[HaKO, €CJIN YK€ €CTh 3aMCCTUTECJIb, TO BBCACHUC CIICAYIOLICTO 3aBUCUT
OT €ro CBOMCTB. YKAXKHUTE K KAKOMY POJly 3aMECTUTENEH OTHOCUTCS TUAPOKCHUIIbHAS IPyIIIA.

5. Ecium ruipoKcuiIbHAs TPYINa HaXOAUTCS y IIEPBUYHOIO YTIEPOAHOIO aTOMA, TO CIIUPT
Ha3bIBAIOT IIEPBUYHBIM, €CJIM Y BTOPUYHOT'O — BTOPUYHBIM, €CJIM Y TPETUYHOI'O — TPETUYHBIM.
HazoBute, KakuM CIIMPTOM SIBJIIETCS 2-ITPOTIAHOJL.

Kiroun:
1. | HeWTpanbHas, KHCIas, MeJI0YHas
2. | M(H20)=1*2+16 =18
3. | METWJIOBBIH OpaHKEBbIH
4. 3amecTuTenb | pona
5. | BTOpUYHBIH.

OueHovHble cpeacTBa AJIs IPOBEACHHUS MIPOMEKYTOYHON aTTeCTalMU
[IpomexxyTouHas arrecTanusi IPOBOJUTCS B BUJIE 3a4€Ta.

3adeT BBICTABIISIETCS] TPEToOJiaBaTelieM B KOHIIE M3YUYEHHUS pasjefia JUCHUIIINHBI Kak
pe3yJIbTaT TEKYLIEr0 KOHTPOJIA.

Ecnu crymeHT He chopaBWiCSd € 4YacThlO 3aJaHMl  TEKYIIEro KOHTPOJA, €My
MPEIOCTABIISETCS BOBMOKHOCTh CAAaTh 3a4eT Ha UTOTOBOM KOHTPOJIBHOM MEPONPUITHH B (hopMe
OTBETOB Ha BOIPOCHI K 3a4€Ty WA TECTOBBIX 3aJaHUI K 3a4ETy.

Bomnpocs! quis 3a4era
KBaHTOBBIE UnCIIa KaK XapaKTEpUCTUKHU COCTOSIHUS SJIEKTPOHOB B aTOME.
ITpunnun [Taymnu.
ITopsimok 3amoaHeHus HOLYPOBHEM.
[Topsiiok 3amoTHeHHs] OpOUTANICH HA TTOIYyPOBHE.
IIpaBuno XyHza, ero WUIKOCTpaLKs Ha KOHKPETHBIX IpUMeEpax.
OO0BsicHeHHE TPUINHBI IEPUOTMIESCKOTO U3MEHEHHS CBOMCTB JIEMEHTOB Ha OCHOBE CTPOCHUS
HX aTOMOB.
7. DHeprus MOHW3ALMU, €€ U3MEHEHHE Yy 3JIEMEHTOB MEPUOJUYECKON CHCTEMBI MO TpyImam
MEpUOJAM.
8. DIEeKTPOOTPHUIIATEILHOCTh 3JIEMEHTa, €€ 3HAa4eHue IS MPEICKa3aHus THIAa XUMHUYECKOU
CBSI3H.
9. Buapl XUMHUYECKOH CBSI3H.
10. KoBasneHTHasi CcBs3b, MeXaHW3M €€ 0Opa3oBaHWs, OCHOBHBIE CBOICTBa, HemomspHas u
MOJISIpHAsl KOBAJIEHTHAs CBA3b.

SNk W=



11. KoopaunanuoHHast CBsI3b, €€ OOIIHOCTh U OTJIMYH 51 OT KOBAJICHTHOW CBSI3H.

12. VoHHas cBsA3b, IPUUUHBI BOSHUKHOBEHMSI U OCHOBHBIE CBOMCTBA.

13. BomoponHas cBA3b, yCIIOBUS €€ BOSHUKHOBEHUS, €€ CUjla U BIMSIHUE HA CBOMCTBA BELIECTB.
14. ®akTOopsl, BAMUSIOIIME HA CKOPOCTh XUMUYECKUX PEAKIIUIL.

15. 3akon nedictBusi mMacc. OCOOCHHOCTH €ro NMPUMEHEHHS K PEAKIUsSM B TIe€TEPOreHHBIX
CUCTEMAX.

16. KoHcranTa CKOPOCTH XMMHUYECKON peaKIyH.

17. YpaBuenust Appenunyca u Bant-I'odda.

18. CocrosiHne XUMHUYECKOTO PAaBHOBECHS.

19. Koncranra paBHOBecCHS.

20. ITpunuun Jle-lllarenbe ,ompenesieHUE CIBUTa PaBHOBECHS B CHCTEMax MPU HU3MEHEHHUU
TEMIIEPATYPBbI, JAaBICHUS U KOHLEHTpauuid. [IpuMeHeHune kK reTeporeHHbIM CUCTEME.

21. CnocoOsI BeIpaXeHUsI KOHIICHTPALUA PACTBOPOB.

22. KonnuyecTBEHHbIE XapaKTEPUCTUKH MPOLIECCA IEKTPOIUTUUECKON JUCCOLUALIH.

23. HonHoe nmpou3BeeHUE BOIbI.

24. BopopoaHblii HOKa3aTelb.

25. OcCHOBHBIE CiTyyau THIPOJIN3a COJIEH.

26. OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

27. B 4eM CcymHOCTh 0ObEMHOT0 aHau3a?

28. Uto Takoe TOYKa IKBUBAJICHTHOCTHU M KaK OHA (hUKCcHpyeTCs?

29. Kakum TpeOOBaHUSAM JOJDKHBI OTBEYATh PEAKIUH, IPUMEHSIEMbIE B 00BEMHOM aHaNIH3e?

30. Kaxkoii pacTBOp Ha3bIBaIOT TUTPOBAaHHBIM? B KakuX €AMHMIIAX BBIPAXKAIOT TUTP?

31. Kakue pacTBopbl Ha3bIBAIOTCS "MPUTOTOBIECHHBIMU" U "yCTAaHOBJIEHHBIMU"'?

32. Kakas peakuus JIEXUT B OCHOBE M€TO0/1a HeHTpanu3anuu?

33. Kakwue BeliecTBa onpeAeisioT METO0M HEeHTpatu3auu?

34. Yo Takoe unaukaropbl? Kakue MHANKATOPHI IPUMEHSIOT B METOJI€ HEUTpanu3anuu?

35. Teopuss XUMHYECKOTO CTPOEHHUSI OpraHWdyeckux coequHeHuit A.M. Byrtiepoa. CrocoObl
OUYMCTKHU U Pa3/IeJICHUs] OPraHUYEeCKUX COETUHEHUH.

36. OcobeHHocTH cTpoeHus aroMa yriiepoaa. KoBaneHTHas cBsi3b. TUIIBI CBsI3€il B OpraHUYeCKUX
COCTMHEHUSX.(C- U T-CBsi3M). [ mOpuan3anusi, TUIIBI THOPUIU3ALINH.

37. Tumbl XMMHYECKHMX pEaKUUH B OPraHMYEeCKOM XHMHMM (3aMELIEHMS, NPUCOEIUHEHUS,
OTILIEIUICHHUS, IEPErPYyIIHUPOBKH).

38. Haceuuennsie yriesomopoisl. MX cTpoeHHe, HOMEHKIATypa, M30MEpHs, IOIYy4YEeHUE H
cBoiictBa. [IpupoaHbIE HCTOUHUKHY.

39. Otunenossle yriaeBonopoasl. HomeHknarypa, crpoeHue, nojydeHue, csoicTsa. IIpuponssie
uctouHuku. [Ipasuno MapkosHukoBa. [Ipasuno 3aiinesa. [lonmumepusanus.

40. CpaBHMTENBHAs XapaKTEPUCTUKA CTPOCHHE U CBOMCTBA IPENEIbHBIX U HENPEAEIbHBIX
YIJI€BOIOPOAOB Ha IPUMEpE MPOMaHa U IpoIeHa.

41. JlueHoBBIE YTIIIEBOJOPO/bI, KiIaccu(UKalus, MoJIyyeHHe U cBOMCTBA. D(P(DEKT COmpsrKeHHs.
N3onpen. XnoponpeH. HatypanbHbIN 1 CHHTETUYECKHN KaydyK.

42. Anxunsl. [Tomyuenue u cBoiictBa. OCOOEHHOCTH CTPOEHUS allETHIIEHA U €r0 MPOU3BOIHBIX.
Peaknus Kyueposa M.I'.

43. Huxnonapaduusl (uukioankansl). [Tomyyenue u cBoiictBa. OcOOEHHOCTH CBSI3U B IMKJIAX.
Kongopmanus nukiorekcasa.

44. benson u ero npousBoaHsle. Ctpoenue Oenzona. [Ipusnaku apomarnynoctu. [lonydyenue u
cBoiictBa. [IpaBuio opueHTanuu B 6€H30JbHOM KoJiblie. MOHO-, 11- U TpeX3aMelleHHbIe OeH30J1a.
Cunte3 @punens-Kpadrea.

45.  MHorosepHble  apoOMaTUYE€CKUE  COCAUHEHUS C  HEKOHJCHCUPOBAHHBIMH U
KOHJIEHCHUpOBaHHBIMU ~ siapamu. Hadramun. Ilomyuyenue U cBoMcTBa. AHTpaueH. 46.
["anorennpoun3BoHbIE YTI1€BOA0PO10B. CriocoOsl monmyueHusi. CBoiicTBa.

47. OngHOaTOMHBIE CIHUPTHI, CTPOCHHUE, MOJy4YeHHe M CBoicTBa. Peakuus stepudukanum.
HacplieHHbIe 1 HEHACBIIIEHHBIE CITUPTHL.



48. MHuoroatomHble CcrUpTH (Taukonu, rumepuH). [lomyuenue m cBoiicTBa. KauectBeHHas
peaxiusi Ha MHOTOATOMHBIE CITUPTHI.

49. ®enonbl. OgHO-, IBYX-, TPEXaTOMHBIC M UX IPon3BOAHBIC. CrIoCOOBI TosTydeHus. CBOMCTBA.
Bzaumopneiicteue OH-rpynmnel ¢ sapom. IlpaBuino opuentanuu. I[lpuMmeHeHne B HapoaHOM
XO035MCTBE.

50. Anpaeruapl 1 keToHbl. CriocoOs! omyuenus. CBolcTBa. Peakiuu anbaoapHON U KPOTOHOBOM
KOHJICHCALIHN.

51. OgHOOCHOBHBIE KapOOHOBBIE KUCIOTHI. [lomydenue u coiicta. [IpumeHnenne B HapOAHOM
XO0351CTBE.

52. TanoreHanruapuabl U aHrUApUAbl KUcaoT. [lonyuenue u cBoiicTsa.

53. Amunsl kucnot. Cinoxusie 3¢upsbl. [lomydenne u cBocTBa.

54. Jlunupapl, UPbI, TPUIIMUEPUIBl BBICUIMX JXUPHBIX HEHACBIIIEHHBIX W HACBILICHHBIX
KapOOHOBBIX KUCJIOT. Macia BbIChIXAlOIIME U HEBbIChIXatommue. Mplia.

55. HeHachlllieHHbIE OTHOOCHOBHBIE KapOOHOBbIE KHMCIOTHI. [lomydenue wu cBoiictBa. Lluc- u
TpaHC- U30MEPHUS.

56. JIByxocHOBHBIE KapOOHOBBIC KUCIOTHL. [loirydeHne u cBOMCTBA.

57. ApomaTtuyeckue 0JIHO- U JIByX- OCHOBHBIE KUCIIOTHI ((hraneBbie). [lonydyeHue u cBoiCTBa.
57. Onrryeckas U30MepUs Ha IPUMEPE MOJIOYHON KUCIIOTHI.

58. CoiicTBa OKCHKHUCIOT. OCOOEHHOCTH NMPEBPALLIECHUS -, 3-, Y-OKCUKHUCIIOT IPU HarpEeBaHUM.
59. Anpaernno- u keToHOKucaoTel. [Tomyuenue u cBoiictBa. KetoeHonbHas Tayromepusi.

60. Yrnesonel. Knaccudukanus yrneBonoB. MoHnocaxapuisl. I'ekco3sl. CTpykTypa, criocoObl
nosydeHus. CoiictBa. Onruueckas uzomepus. TayroMepHble IPeBPALLICHUS.

61. IlenTo3bl. CTpykTypa. CBolicTBa. OnTrueckas uzoMepus. TayToMepHble IpEeBpaLCHUSI.

62. BoccranasiuBatonue gucaxapuabl. Ctpykrypa. CeoiictBa. Tayromepust. Tumsl cBsseil.

63. HeBoccranaBnuparonue nucaxapusl. Ctpykrypa. CoiictBa. I'uaponuns. Tumsl cBs3eit.

64. Ilonmucaxapuasl. Kpaxman. Ctpoenue. CoiicTBa. 3Hauenue. ['uaponus.

65. Kneruatka. Ctpoenue. CBoiictBa. 3HaueHue. ['uaponus. CrnoxHble 3(pUpbI HEUTI0N03bI, UX
IIPUMEHEHUE.

66. AMHHBI XUpHOTO M apomartuyeckoro psgaoB. Ctpoenue. CrnocoObl mosyueHus. Peaxius
I'odwmana. CoiicTBa. Peakiium pa3aMdHbIX aMUHOB C a30THCTON KHCIIOTOM.

67. Amunokucnotsl. Knaccuduxauusa. Ilomydyenume wu cBoiicTBa. OnTHUecKas H30MEpHUS.
AMUHOKHUCHOTHI 6enkoB. OOpa3oBaHue NENTHIHBIX CBSA3EH.

68. CoiicTBa amuHOKUCNIOT. [ToBenenue a-, B-, y-aMMHOKHUCIIOT ITPU HArpeBaHUU.

69. PHK ocobeHHOCTH cTpoeHUs U QYHKITHH.

70. AHK ocobeHHOCTH CTpOEHUS U (PYHKIUH.

4.METOAUYECKHUE MATEPHUAJIbI, ONPEJAEISIIOINUE NPOLELY PbI
OINEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Tekymmii KOHTPOJIb

TectupoBanue A NPOBEACHUS TEKYIIEr0 KOHTPOJIS MPOBOJIUTCS ¢ TOMOIIbI0 CHCTEMBI
JUCTAaHIIMOHHOTO 00ydeHus: wiu kommbioTepHoi mnporpammbl KTC-2,0. Ha TectupoBanue
otBoauTcs 20 MuHYT. Kak1plil BapHaHT TECTOBBIX 3aaHuil BKIroyaeT 20 BonpocoB. KonnuecTBo
BO3MOXKHBIX BApHAHTOB OTBETOB — 4 win 5. CTyIeHTY HE00X0IMMO BBIOpATh OJMH MPABUIIbHBINA
OTBeT. 3a KaXKAbli MPaBUIbHBIA OTBET HA BOMpoc npucBauBaeTcs S5 Oamno. Illkana nepesoja:
19-20 mpaBUIBHBIX OTBETOB — OIEHKA «OTIUYHO» (5), 15-18 mpaBUIBHBIX OTBETOB — OIlEHKA
«xopo1o» (4), 12 npaBUIbHBIX OTBETOB — OILIEHKA «yAOBIETBOPUTENBbHO» (3), 1-11 mpaBUIBHBIX
OTBETOB — OIICHKA «HE y/IOBJIIETBOPUTEILHO» (2).

Onpoc Kak CpeicTBO TEKYLIEro KOHTPOJsSI MPOBOAUTCA B (DOPME YCTHBIX OTBETOB Ha
Bonpockl. CTyJIEHT OTBEYAET Ha ITOCTABJIEHHBIN BOIIPOC Cpa3y, BpeMs Ha OATOTOBKY K OTBETY HE
IIPEIOCTABIIACTCS.



[IpakTHueckue 3agaHusl KaKk CPEACTBO TEKYLIErO KOHTPOJS MPOBOISTCS B MUCHMEHHOU

dopme. CTyneHTy BbIIAETCS 3a1aHue U mpegocTasisieTcs: 20 MUHYT IS IOATOTOBKH K OTBETY.
IIpomeskyTOoOUHAsE aTTecTALMS

3aueT NPOBOJUTCS ITyTEM IIOJIBEJCHHUS UTOTOB 10 pE3yJIbTaTaM TEKYLIEro KOHTpoJs. Ecnu
CTYJEHT HE€ CIpaBWICA C YacThI0 3aJaHUi TEKYyIIEero KOHTPOJsS, €My HpeJoCTaBIseTCs
BO3MOXHOCTh CIaTh 3a4eT HAa MTOTOBOM KOHTPOJBHOM MEPOIpPHUATHU B (popMe OTBETOB Ha
BOIPOCHI K 3a4eTy WM TECTOBBIX 3aJlaHuil K 3aueTy. @opmy 3adera (OMpoOC UM TECTUPOBAHUE)
BbIOMpAET NPENOJaBaTENb.

Ecnu 3auet nmpoBoauTtcs B popMe OTBETOB Ha BOIPOCHI, CTYJICHTY IpejiaraeTcsi OAUH WIH
HECKOJIbKO BOIIPOCOB M3 IIEPEYHs BOIPOCOB K 3aueTy. BpeMs Ha MOATOTOBKY K OTBETY HE
MIPEIOCTABIISACTCS.

Ecnu 3ager mpoBoautcss B (popMe TECTOBBIX 3aJaHMi K 3a4eTy, TECTHPOBAHUE IS
MPOBEJICHUS TEKYILIETO KOHTPOJIS POBOJIUTCS C MOMOIIbI0 CHUCTEMBI AUCTAaHLIMOHHOTO 00y4eHuUs
nin kommberoTepHor mporpammbl KTC-2,0. Ha tectupoBanue otBoautcst 10 munyt. Kaxabii
BapHaHT TECTOBBIX 3anaHuil BkioyaeT 10 BompocoB. KonmdecTBO BO3MOMKHBIX BapHaHTOB
orBeToB — 4 wim 5. CryseHTy HE0OXOAMMO BBIOpATh OJUH TPABWIIBHBIA OTBET. 3a KaXKIbIH
MPaBUIBHBIN OTBET Ha Bompoc npucauBaerca 10 6amnos. [lkana nepeBoga: 9-10 nmpaBUIbHBIX
OTBETOB — OIICHKa «OTJIMYHO» (5), 7-8 MNpaBWIBHBIX OTBETOB — OIIEHKa «Xxopomo» (4), 6
MPABUJIbHBIX OTBETOB — OIICHKA «yJIOBJIETBOPHUTENHHOY (3), 1-5 mpaBUIBHBIX OTBETOB — OLIEHKA
«HE yJ0BJIETBOPUTEILHO (2).



