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I[HosicHuTe/IbHASA 3aNIUCKA

BerynurtensHoe wucnbpiTaHuEe N0 XUMHHM B CEIIBCKOM XO3SWMCTBE JJIA
MOCTYMAIIMX Ha o0O0ydeHue 1o oOpa3oBaTENbHBIM IMPOTPAMMaM BBICHIETO
oOpa3oBaHus — TMporpamMmaM OakanaBpuara, NporpaMmam CIeUHaTuTeTa B
®I'bOY BO Kpacnosipckuii ['AY npencrapisitoT co0oil 3Kk3aMeH, TPOBOJUMBIN B
dbopme 0J1aHKOBOTO MIIM KOMIIBIOTEPHOTO TECTUPOBAHUS.

[Iporpamma  cocTaBlieHa B COOTBETCTBUM  C  COJEpKaHUEM
o0Opa3oBaTeNbHBIX MPOTPaMM CpPEIHEro MPOPECCHOHAIBHOTO 00pa3oBaHUS,
COOTBETCTBYIOIIMX YKpynHEHHbIM rpynmamM 19.00.00 IIpombinuieHHas 3KoJIorus u
ouorexnonoruu, 35.00.00 Cenbckoe, JiecHoe U pbriOHOE Xo3siicTBO, 36.00.00
Berepunapuss u 300TexHUST W oOmact oOpa3zoBaHus «MaremMaTHuecKue u
€CTECTBEHHBIC HAYKN».

IIpumepHBIN NepeyeHb BONPOCOB
1.1 O0mas xumus

[IpenmeT u 3amaun XuMuU. MeCTO XUMUH CPEIA €CTECTBEHHBIX HAYK.

ATOMHO-MOJIEKYJIIpHOE yueHUEe. AToMbl. Mosekyibl. [TocTosTHCTBO cocTaBa
BemiecTBa. OTHOCUTENIbHAsE aTOMHAs W OTHOCHUTEJbHAs MOJICKYJISIpHAsT MAacChI.
3akoH coxpaHeHus Maccel. Mosb. MonsgpHas Macca. 3akoH ABOrajipo H
MOJISIPHBIN O0OBEM Ta30B.

Xumudeckuil anemeHT. IIpocToe BemecTBO, CIOXKHOE BEIIECTBO. 3HAKU
XUMHUUYECKUX IJIEMEHTOB, XUMUYECKHE (hOPMYIIBI.

Ctpoenue aToMa, COCTaB aTOMHBIX SJI€p, N30TOMbL. CTPOCHUE JIEKTPOHHBIX
000JI04€K aTOMOB. OJIEKTPOHHBIE (OpPMYJIbI aTOMOB U HOHOB. OCHOBHOE U
BO30YXKJIEHHOE COCTOSTHUSI.

Ilepyonuyeckuii 3akOH W Hepuoguyeckas cucrema siemeHtoB [[.U.
MenpeneeBa. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT IOJIOXEHHUS B TIEPUOIUUYECKOU
CHUCTEME.

Tunsl XUMHUYECKUX CBSI3€M: KOBaJeHTHasi (MOJsipHAsT W HEMOJsApHas),
HWOHHAs, BOJIOpOaHAs, MeTautndeckas. CriocoObl 00pa3oBaHUs U XapaKTEPUCTUKU
KOBAJICHTHOM CBs13U. BaleHTHOCTH U cTeneHb okuciaeHus. MonHas cBsa3b. KaTtuoHsbl
1 aHUOHBI.

Knaccudukanust XuMU4eCcKUX peakinii: peakiiuu COSTUHECHUS, Pa3JIOKEHUS,
3aMelieHuss U OOMEHa; PK30 - M JHAOTCPMHUYECKHUE PEaKIuu, OKHUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE peakiuu. CKOPOCTh XMUMHUUYECKHX PEaKIUi. 3aBUCUMOCTh
CKOPOCTH OT MPHUPOAbl PEArMPYIOIMIMX BEIIECTB, KOHIICHTPALUH, TEMIIEPATyphl.
OO6paTUMOCTh XUMHUUYECKUX pPeakiril. XUMHUUYECKOE PABHOBECHE M YCIOBUSI €T0
cMmenieHuss. GepMeHTHI.

PactBopel. PacTBOpMMOCTH  BeIIECTB. 3aBUCHMOCTb PacTBOPUMOCTH
BEIIIECTB OT UX MPUPOJIBI, OT TEMIEPaATyphl U AaBieHUs. TermtoBbie 3PPexThl npu
pacTBOpeHHUU. BpIpakeHHME  KOHIIGHTpAIlMM  pacTBOpPOB  (MaccoBas  J0JIA
PacTBOPEHHOI'O0  BEIIECTBA, MOJSIpHAs KOHUEHTpalus). OJIEKTPOJIUTUYECKAs
nuccouuanus. Ctenenp auccouuanuu. CuibHbIE U clla0dble ANeKTpoanThl. IOHHbBIE



ypaBHeHUs peakuui. Bogopoansiii nokaszarens. [llkana pH. Kucinorno-ocHOBHBIE
WHIUKATOPBI.

OKHUCANTETBbHO-BOCCTAHOBUTENBHBIC pEaKInH. Onpenenenne
CTEXHMOMETPUYECKUX  KOA(DOUIIMEHTOB B ypaBHEHUSX  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PeaKuid (METO/I AIEKTPOHHOIO OaiaHca).

1.2 Heoprann4yeckasi XumMusi

Oxkcunpl, kimaccupukanus OKcUIOB. OKCHUIBI, IIeN04YH, aM(oTepHbIe
THAPOKCHUBI, KHUCJIOTBHI: CBOMCTBA M TNpPUMEHEHHE, Kilaccupukamus
HOMEHKJIaTypa. XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
coenuHeHnid. Coid, HMX COCTaB, Kilaccupukauus, HoOMeHknarypa. CrnocoOsl
ITOJIYYEHHUsI, XUMUYECKHE CBOMCTBA U PUMEHEHUE. | naponus conen.

Bonopon, ero gusnueckue u XuMU4YeCKUe CBOMCTBA. ['ajmorensl, ux oOIias
xapakrepuctuka. CoeTMHEHUS TaJIOT€HOB B MPUPOJAE, UX NMPUMEHEHNE. XIIOP, €T0
¢uznyeckue U XxumMuueckue cpoicTBa. [Ipumenenue xiopa. XIopoBOJIOpPOA, €ro
nosyuyeHue, cBoucTBa. ConsHas (XJIOpOBOJIOPOAHAs) KUCIOTa M €€  COJIM.
Kucnoponoconep:xauye coeIMHEHNS XJI0pa.

Kucnopon, ero ¢usnueckue u xumuueckue cpoiictBa. Ponb kucnopoga B
IpUpoAe M INpHUMEHeHHue B TexHuke. Boga. CTpoeHHE MOJEKYJIBl BOBI.
dusnueckre U XuMUUecKre cBoiicTBa Boabl. Cepa, ee PU3NYECKUEe U XUMUYECKHUE
cBoiicTBa. CepHas KHCIIOTa, €€ CBOWCTBA.

A3oTt, ero (usmyeckue U XMMUYECKHME CBOMCTBA. AMMHAK, (PU3HYECKHUE U
XuMHueckue cBoiicTBa. Comm amMMOHUA. A30THasg KUCIOTa. XHUMHUYECKHE
OCOOEHHOCTH a30THOM, KMCIOTHI. COMM a30THOM KUCIOTHI. A30THBIE YAOOpEHUS.
®ochop, ¢Pusnyeckue u xumuyeckue cBoMcTBa. CoemuHeHusi Qocdopa.
docdopHbie yanoOpeHusi.

Yrnepon, xumudeckue cBoWcTBa. OKCHABI Yriaepona, UX XHUMHYECKHE
CBOMCTBA. YroiibHag KuciotTa u ee coiau. Kpemnwii, ero Qusnueckue u
XuMudeckrue cBorictBa. COEIMHEHHsST KPEMHUS B MPUPOJE, WX HCIOJIb30BAHUE B
TEXHUKE.

Meramibl, UX TMOJOKEHHWE B MEPUOAUYECKON cucteme, (U3HUECKUE U
XUMHUYECKUE CBOWMCTBA. MeTauibl U CIJIaBbl B TEXHUKE. DIEKTPOXUMUYECKUHN sl
HaIpspKeHU MetaiioB. lllenouHble MeTauibl, MX XAapaKTEpPUCTHKAa Ha OCHOBE
MOJIOKEHUSI B IEPUOJNYECKON CUCTEME U CTPOEHUSI aTOMOB. COE€IMHEHUs HATPUs
U KaJius B IPUPOJIE, X IPUMEHEHHE.

Kanpruit, ero coenunenuss B mnpupoje. KecTKocTh BOJbI M CHOCOOBI €€
yCTpaHeHHUs. AJFOMUHUM, XapaKTEPUCTUKA DJIEMEHTA U €T0 COCIMHEHUN Ha OCHOBE
MOJIOKEHUS B IEPUOAMUECKON CUCTEME U CTpOeHUsl aroMa. AM(OTEPHOCTh OKCHIA
U rugpokcuaa amtoMuHusA. COEOUMHEHHUs] aJlOMUHUSA B NPHUPOAE, €ro pPOJib B
TexHuke. JKene3o, ero OKCHUAbl W TUAPOKCHUIBI, 3aBUCUMOCTh WX CBOWCTB OT
CTEIIEHHU OKUCIIEHUS kKese3a. Poib jkenes3a v ero CIiiaBoB B TEXHUKE.

1.3 Oprannyeckasi Xumusi

Teopus CTpOEHHS OpPraHMYECKUX COCIMHEHHU. YTIEPOOHBIA CKEJET.
Panukanel. @yHKkuuoHansHple rpynnbl. ['omomorndecknid psa, TOMOJIOTH.
CrpykTypHas U30MepHsl.



Knaccudukanus u HOMEHKJIaTypa OpraHMueCKUX COCTUHEHUN. XUMUYECKUe
CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTUHEHUMN.

YrneBogopodpl:  allKaHbl, AJKEHbl W  JUCHBI, AQJKWHBI, AapPECHBL.
TIpOCTPAHCTBEHHOE CTPOCHHE, SP — THOPHAM3ALHS, SP° -THOPHUIAN3ALMS, G- H T-
cBsi3u. [IpupoaHble UCTOYHHUKHU YTIEBOAOPOAOB: HEPTh, yrojib, MPUPOJHBIN Ta3.
[IpuMeHeHUE YyTIIEBOIOPOIOB B TEXHUKE U CEITCKOM XO35HCTBE.

Kucnopoaconepxkaiiyue coeAMHEHUA: OAHO- W MHOTOATOMHBIE CIIUPTHI,
¢deHon, anbaeruabl, OJHOOCHOBHBIE KapOOHOBBIE KHCJIOTHI, CIOKHBIE A(PUPHI,
xupbl, yraeoasl. Cnuptel. CTpoeHHE M XMMHYECKHE CBOMCTBA OJHOATOMHBIX
cnupTOB. 1IpOMBINITIEHHBIM CHHTE3 3TaHOJIA U €ro NpUMEHeHue. MHOroatoMHbIe
crnupThl. OCOOCHHOCTH XMMHMUYECKUX CBOMCTB riuiepuHa. OeHon, ero CTpoeHue,
B3aMMHOE BIIMSIHUE aTOMOB B MOJIEKyJle. XUMHUYECKHE CBOWCTBa (DEHOJIOB B
COIMOCTAaBJIEHUU CO CBoMcTBaMH cnupToB. [IpuMenenne deHona. Anpaeruabl, UX
CTPOCHHME, XUMHUUYECKUE CBOMCTBA. llonyyeHune u mnpUMEHEHHE MYpPaBBUHOIO U
yKcycHoro  anpiaerunoB.  Keronsl.  KapOoHOBBIE — KHUCIOTBI:  CTPOEHHE
KapOOKCUJIbHOW TIpynmnbl, (U3NYECKHE U XHUMHUYECKHE CBOMCTBa KapOOHOBBIX
KuciaoT. BinsHue kapOOKCHMIBHOM TIpynmbl Ha XMMHUYECKHE CBOWMCTBA
YIIEBOAOPOJHOIO  paaukana. [aBHele  NPEACTaBUTEIM  OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: MypaBbUHasi (€€ OCOOEHHOCTH), YKCYCHas, CT€apUHOBas,
oJieuHOBast, OeH3olHasA. CioxHble A(QUpPbI, UX CTPOCHHUE, MOIYYCHHE pEaKIUe
TepUPUKALNYA, XUMHUYECKHE CBOMCTBA. JKUpBI Kak MPEICTABUTENH CIOXKHBIX
3(GuUpoB, UX POJIb B MPUPOJIE, XUMHUUECKasl epepadoTKa. YrieBosl. ['oko3a, ee
CTPOEHHUE, XUMHUYECKHE CBOMCTBa, poiab B mpupone. Ppykrosza. Caxaposa,
MaJlbT03a, JJakTo3a. ['maponus nucaxapunos. Kpaxman u nemnonosa, ux CTpOeHHE,
XUMHUUYECKHE CBOWCTBA, POJIb B MPUPOIE U TEXHUYECKOE TPUMEHEHUS.

A30TconepxKalnue  COCAUHEHHUS: aMUHBI,  aMHWHOKHCJIOTBHI,  O€JIKH.
AMUHOKHUCIIOTBI, UX CTPOCHUE, XUMHUUECKHE OCOOCHHOCTH. AJb()a aMUHOKHUCIIOTHI
KaK CTPYKTypHbI€ €IWHHUIbI OENKOB. XMMUYECKUI CHUHTE3 MENTUIOB U OEJIKOB.
Crpoenue u Ouonoruueckass poib OenkoB. HykiienHOBbIE KUCIOTBHL. A30TUCThIE
ocHoBanwus. Pubo3a u nezokcupr6o3a, kak cocraBubie yactu JJHK u PHK.

[Tonumepsl: mu1acTMaccsl, Kay4yKH, BOJIOKHA.

1.4 Xumusi 1 310poBbe

JlexapcTBa, (pepMeHTHI, BUTAMHUHBI, TOPMOHBI. XHUMHS B TIOBCEIHEBHOM
KU3HU. Moromue U yucTsmme cpeactBa. IlpaBuna Oe3omacHo paboOThI CO
cpencTBamMu ObITOBOWM XUMUU. [TpOMBINIIIEHHOE MTOJy4YeHHME XUMHUECKUX BEIECTB
Ha IIpUMEpPE MPOU3BOJACTBA CEPHOW KHUCIOTBI. XUMHUYECKOE 3arpsi3HEHUE
OKPY’KarOUIEN CPEBI U €0 TOCIIEICTBUSL.

1.5 TunoBble pacyeTHbIE 3aaYH

3ajaun Ha pacyeT KOJIMYECTBEHHBIX XapAaKTEPUCTUK BELIECTBA. Beruucienue
MacCcoBOM WM OOBEMHOW J0JIM KOMIIOHEHTOB cMecu (pacTBopa). Brrumcienue
MOJISIPHOW KOHIICHTpAIlMU. Y CTAaHOBJIEHUE MOJICKYJISIPHON (DOPMYJIBI BEIIECTBA 110
MacCOBOM [JI0JIE DJIEMEHTOB WJIM II0 MaccaM INPOAYKTOB CropaHus. BsluncieHue
Macchl (0ObeMa, KOJIMYECTBAa BEIIECTBA) OJHOTO M3 YYACTHHUKOB PEAKIUU IO
U3BECTHOI Macce (00beMy, KOJMYECTBY BEILIECTBA) IPYrOro YYaCTHHUKA PEaAKIIHU.
Ckopocth peakuuu. CTepeoXMMHUYECKUE IIENOYKH, , PacyeTsl M0 XUMHUYECKUM



ypaBHeHUsM. OrmpeneneHue coctaBa cojid (KHUCiash WIM CpelHsisl) MO0 Maccam
BEIIIECTB, BCTyHaromux B peakiuio. OmnpeneraeHue coctaBa JBYXKOMIOHEHTHOU
CMECH 10 MaccaM BEIECTB, OOpa3yIOIIUXCS B XOJE€ OJHOM WM HECKOIBKUX
peakuuii. KommiekcHbie 3a/1a4u 0 HEOPTAHUYECKOW U OPTaHUYECKON XUMHUH.

Bce pacuerHbie 3agaun MOTYyT ObITH Kak B MpPSIMOM, TaK U B 0OpaTHOM
BapuaHTax (HampuMep, pacueT MacCOBOM JOJM BeHlecTBA IO €ro Macce u
U3BECTHOM Macce pacTBOpa WM K€ pacyeT MacChl BEIIECTBA MO M3BECTHOMU
MaccoOBOM J10j1€ M Macce pactBopa). CrokHbIE 3a7ja4i BKJIIOYAIOT B ce0sl JBE WU
OOJIBITIE TIEPEYNCIICHHBIX TUTTOBBIX 3a71a4.

PexomMenayemas jJureparypa

1. 100 6amnoB o xumuu. [lomueiit Kypc st noctynaomux B BY3el. YueOHoe
nocobue. Herpebeukuii B. B. — WU3n-Bo: Jlaboparopus 3nanuii, 2023 (2018,
2021, 2022) — 480 c.

2. 100 OGamnoB Mo XMMUU. YUHMMCS pemiaTh 3aJadd: OT MPOCTHIX JO CaMbIX
CIOXHBIX. YdeOHoe mocobue. benaBun WM. FO, Cepreesa B. Il. — U3xa-Bo:
JlabopaTopus 3nanuii, 2022 (J1ir000e aHATOTMYHOE U3/IaHKE)

3. beno6ponos B.JI., 3ybapsu C.O., Jlysun A.Il, TiokaBkuna H.A.
Oprannueckas xumus. - M.: Ipoda, 2003.

4. B. B. Epemun, P. JI. Autunun, A. A. JIposznos, E. B. Kapniosa, O. H. PerkoBa

"Xumus. YriyOneHHbld Kypc mnoarotroBku k EI'D" odcernas — M3a-Bo:

OKCMO, 2022 — 608 c. (m000e aHaTOrMYHOE U3aHuE)

I'muaka H.JI. O6mas xumus. M3garenbcTtBo « Xumus», 1979

Ennnas xomnekuust  Ludpossix  OOpazoBarenbHbix PecypcoB  (Habop

uuppoBeix pecypcoB k yueOHukam O.C. Tabpuensna) (http://school-

collection.edu.ru/).

7. Kpoeimunosuu E.B. Xumus. Harnsaasiii mkonbsbeiit kype. — M3a-so: OKCMO,
2022. — 192 c. (;1r060€ aHATOTUYHOE WU3/IaHUE)

8. KpweimmmmnioBnu E.B., MocrtoBeix B.A. Xumus. Harnsgueiii cipaBOYHUK s
noaroroBku k OI'D u EI'D — M3g-Bo: DKCMO, 2022. — 320 c. (imoboe
aHAJIOTUYHOC W3/IaHHE)

9. JlanteBa O. B, XKynsesa T. A. Xumus B undorpadpuxe — Uzn-so: IKCMO,
2022. — 160 c. (Jiro60e aHATOTUYHOE U3/IaHUC)

10.JIutBunoBa C. A, MankeBuu H. B. Bech mKoJbHBIN Kypc B TaOauIax.
Oprannueckas xumusi — W3a-so: KY3bMA, 2018. — 384 c. (ioboe
aHAJIOTMYHOE U3/IaHUE)

11.Penerutop no xumuu / nox pea. A.C. Eroposa. — U3n. 30-e. — PoctoB H//1;
®denukc, 2010. — 762, [1] c.: un. — (AOGUTypHUEHT).

12.Penetutop no xumuu. Adutypuent. Ilog pen. Eroposa A. C. — U3a-Bo:
dennkc, 2022 (2018) — 762 c. (;mobdoe n3nanue).

13.TeopeTrueckue OCHOBBI XUMHHU. TpeHaxkep ausa noAaroroBku k EI'D. / Eropos
A. — U3a-Bo: denukc, 2018 (;1r060e aHATOTHYHOE U3/IaHUE)

14. Xumus. TlonHpli mKONBHBIN Kypc B Tabnuuax u cxemax— U3n-so: 9KCMO,
2020. —240 c. (nmr000¢ aHATOTHYHOE U3/IaHHC)
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15.Xomuenko I'. II, Xomuenko WM. I'. COopHHMK 3amad 1O XHUMHH IS
noctrynawomux B BY3s1 — U3n-so: Hosas Bonna, 2022 (2019, 2021) — 278 c.
(J1r060€ u3IaHue).

16.Xomuenko I'. II. [Tocobue mo XuMuM JJII MOCTYIAKONUMX B BYy3bl — M31-BO:
Hogas BonHa, 2021 — 480 c. (;mro6oe uznanue)

17. Xomuenko I'.Il. Xumusa s mocTtynarmimmx B BY3bl: YueO.mocobue. — M.:
Bricur.mk., 1985. — 367 c., nin.

MuHUMAJBLHBIN 027171 — 36
MakcuMaabHbIi 021 - 100



