[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaumsa o Bnagenbue: IIpunoxenue
®WNO: ManaHnuesa Hatanbs HukonaesHa k [IT1C3 1o cnenuanbHOCTH
[lomkHocTb: gupexTop Gunnana 13.02.07 DnexTpocHabxeHnE

[ata nognucanus: 22.12.2023 10:41:17
YHUKanbHbI MPOrpaMMHbIA KIKOY:
94732¢3d953a82d495dcc3155d5¢573883fedd18

PABOYASI ITIPOTPAMMA YYEBHOUW JUCIUTLIVHBI

OVY.11 Xumus

JJIA CIIENHUAJIBHOCTH

13.02.07 DuekTpocHad:keHue

(xBanmuuKaIUs TEXHAK)

roJ Hayajaa moarotoBku 2022

Huxnnii Hosropoa 2022



IMACIHIOPT PABOYEN ITPOI'PAMMBI YYEBHOM JJUCHTUTIINHBI
«XuMHD»
1.1. MecTOo AMCHUIUIMHBI B CTPYKType OCHOBHOH NpodeccHOHATbHOM
00pa3oBaTeIbHOI MPOrPaMMBbI:
VYyebHas qucuuIiHa « XUMHUSD OTHOCUTCS K JUCIUIUIMHAM I10 BBIOOpPY M3
00s13aTeNBHBIX IPEIMETHBIX 001acTel 00111e00pa3zoBaTEIbHON MOATOTOBKHY.

1.2. Coaepsxanue nmporpamMmMbl «XUMHsDH> HANIPABJIEHO HA I0CTHKEHHE
CJIeAYIOLIUX LeJIeH:

Hean:

- popmupoBaHue y 00y4aIOIIUXCS YMEHHUS OICHUBATh 3HAYMMOCTh XUMUYeE-
CKOI'O 3HaHMS JJIS KaKJI0TO YEJIOBEKa,

- (hopmupoBanue y 00ydaromuxcs HeJI0CTHOTO MPEACTABICHUS O MUPE U PO-
JIM XMMUU B CO3/IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOUM KapTUHBI MUpa; YMEHUS
OOBSACHATH OOBEKTHI U MPOIIECCHI OKPY KAIOIIEH AEUCTBUTEIBLHOCTU: IPUPOTHOM,
COLIMAJIbHOM, KYJITYPHOM, TEXHUUECKOH Cpebl, - UCIIOJIb3YS Ui 3TOTO XUMHUYE-
CKUE 3HAHUS;

- Pa3Butue y oOyvarommxcsi yMeHuil pa3iauuath (QakThl U OLEHKH, CPaBHU-
BaTh OLICHOYHBIE BBIBOJBI, BUAETh UX CBS3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KpUTE-
pUEB C OIpPEACICHHOM CHUCTEMOM LEHHOCTEH, (OpMYyIUpoBaTh M OOOCHOBBIBAThH
COOCTBEHHYIO MO3UIIUIO;

- IIpuoOperenne 00y4aroUMHUCS OIbITa Pa3HOOOPA3HOUN NEATENbHOCTH, MO-
3HAHUA U CAaMOTIO3HAHUS; KIIFOYEBBIX HABBIKOB, UMEIOIIMX YHUBEPCATHFHOE 3HAUCHUE
JUTI PA3TUYHBIX BHUJIOB JESATEIBHOCTH (HABBIKOB PEIICHUS MPOOJieM, IPUHSITHS pe-
LIEHUH, TOUCKA, aHaIu3a U 00padO0TKU MH(pOpMAIMU, KOMMYHUKATUBHBIX HaBBIKOB,
HABBIKOB M3MEPEHHH, COTPYAHHUECTBA, OE30MaCHOTO OOpalleHHs C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HU).

1.3. TpeOGoBaHusi K pe3yibTaTaM OCBOEHHUSA JUCHUILIMHBI.

OcBoeHnue cojepxanusi y4eOHON TUCIUTUTHHBI « XUMUS», 00€CTIeUnBaeT J10-
CTH)KEHHE CTYJIEHTAMU CJIEAYIONIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

- YYBCTBO TOPJOCTH M YBAKEHUS K UCTOPHH M JOCTHIKEHUSM OTCYECTBEHHOMN
XUMUYCCKON HAYKH, XUMUYECKA TPAMOTHOE TIOBEICHHE B MPOPECCUOHAITBHON e s-
TEIHHOCTH U B OBITY TIPH OOPAIICHUH ¢ XUMUYCCKUMHU BEIIECTBAMH, MaTeprajaMu 1
MPOIIECCAMU;

- TOTOBHOCTH K TMPOAOKEHUIO 00pa30BaHUS W TIOBBIMICHUS KBATU(DHUKAIIUN B
n30paHHOM Tpo(ecCHOHaNbHON IEeATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYCCKUX KOMIIETCHITUN B 3TOM;

- YMEHHUE HCIOJIb30BaTh JTOCTMXKCHHS COBPEMEHHON XMMHUYECKOW HAyKU U
XUMUYECKUX TEXHOJIOTHI JIJISl TIOBBIIECHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO pa3-
BUTHUS B BRIOPaAHHOM MPOPECCUOHAIBHON ACSTEIHHOCTH;

MeTanpeIMeTHbIX:

-MCTIOJIb30BAHNE PA3TUYHBIX BUIOB MMO3HABATEIBHON JACSTEIHPHOCTA U OCHOB-
HBIX WHTEJUICKTYaJIbHBIX Oreparuii ( MOCTaHOBKH 3a7aud, (GOPMYITUPOBAHUS THUITO-
T€3, aHaju3a W CHUHTE3a, CpPaBHEHMS, OOOOIIEHUs, CUCTeMaTH3alMH, BBISBICHUS
IPUYUHHO-CJICICTBCHHBIX CBSI3€H, MOMCKAa aHaJIOTOB, (POPMYJIMPOBAHUS BBIBOJIOB)



JUISL PEIIeHUs TTOCTaBJICHHOM 3a7jauy, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (
HaAOJII0/ICHUs], HAYYHOTO SKCIIEPUMEHTA) JJIsi M3YYCHUS Pa3IMYHBIX CTOPOH XUMHYE-
CKHX OOBEKTOB U MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATh-
cs B mpodeccuoHanbHOM cdepe;

NnpeAMeTHBIX:

- ¢(OpMHUPOBAHHOCTH MPEACTABICHUN O MECTe XMMHH B COBPEMEHHOW Hayuy-
HOH KapTUHE MUpPA; TOHUMaHWE POJIH XUMHUHU B (HOPMHUPOBAHUH KPyro3opa U ¢ yHK-
IHOHAJIBHOM TPAMOTHOCTH YEJIOBEKA JJIsl PELICHUS] TPAKTUYECKUX 33/1a4;

- BJIQJICHUE OCHOBOIIOJIATAIOIMMH XUMUUYECKHUMU MMOHSITUSAMU, TEOPUIMU, 3a-
KOHAaMH Y 3aKOHOMEPHOCTSIMHM; YBEPEHHOE MOJIb30BAHUE XUMHUYECKON TEPMHUHOIO-
THMe 1 CUMBOJIMKOM;

- BJIQJICHHE OCHOBHBIMH METOJAAMH HAYYHOTO IO3HAHUS, UCIIOJIb3YEMBIMU B
XUMUU: HAOIOICHUEM, OMHMCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHE 00pa-
0aThIBaTh, OOBACHATH PE3YyJIbTAThl IPOBEACHHBIX OMBITOB U JIEJIaTh BBIBOJIbI; TOTOB-
HOCTh U CIIOCOOHOCTh NMPUMEHATH METO/IbI MMO3HAHUSI MPU PEUICHUN MPAKTUIECKUX
3a1ad4;

- c(hOpMUPOBAHHOCTHh YMEHHS J1aBaTh KOJUYECTBEHHBIC OICHKU U MPOU3BO-
JUTh PacyeThl IO XUMUUECKUM (popMysiaM U YpaBHECHHSIM;

- BJIaJICHUE MPABWIAMH TEXHUKU O€30MaCHOCTH MPU UCTIOIB30BAHUM XUMMYE-
CKHUX BEIIIECTB;

- c(hOpPMHPOBAHHOCTH COOCTBEHHOM MO3UIIMHU 10 OTHOIIEHHIO K XUMHYECKOU
nH(popMaIuu, NoJIy4aeMon 13 pa3HbIX HICTOUHUKOB.

1.4.Ko1u4ecTBO 4acoB Ha OCBOeHHe padoyeii NporpaMMbl
Y4eOHOM TUCHHUIIMHBI:

MaxkcumanbHas yaeOHast Harpy3ka oOyuatomierocs: — 80 yacoB, B TOM YHUCIIE:
oOs3aTenbHAs ayJauTopHAas ydeOHas Harpy3ku oOydaroierocs, BKIIOYasl jabopa-
TOPHBIE W TTPAKTUYECKUE 3aHATHS - 78 4acoB, MPOMEKYyTOUHAs aTTecTalus — 2 4a-
ca.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JJUCIUILJIUHBI.
2.1. O0bém y4eOHON AUCHMILIMHBI U BUAbI Y4eOHOH padoThl

Buja yueOHoii padoThI O0beM 4yacoB

MakcumanbHas yueOHasi Harpy3ka (BCero) 80
OO0s13aTenbHas ayiuTopHas yuebHasi Harpy3ka (Bcero) /8

B TOM YHCJIC: TPAKTUICCKUAC 3aHITHS 8
J1a00paTOPHBIE 3aHITHUS 22
JICKIAN 48
[IpomexxyTounas  artecTansi B (opMe KOHTPOJIHHOTO 2
omnpoca (1 cemectp), B popme audpepeHITupOBaHHOIO 3a-

yéta (2 cemecTp)




2.2 TEMATUHYECKU IVIAH U COJAEP)KAHUE YYEBHOM JJUCLHUITLIVHBI

Hanmenosanue pasnenos nteM | Copepikanue y4eOHOrO Marepuala, IpakTHYECKHE 3aHATHs, camocTosTenbHas | O0beM YpoBeHs
pa60Ta CTYJEHTOB 4qacoB OCBOCHUA
1 2 3 4
1 cemecTp 34
Paznen 1l OBLIASA U HEOPTAHUYECKAS XUMMUSA
Tema 1.1. Conep:xkanue y4yeOHOro MaTepuaa
OcHoBHbBIE XUMHYecKHe OHATHS | [IpecraBnenre o crpoeHuu BemiecTBa. BanieHTHOCTh, XuUMHUYECKHE
U 3aKOHBI XUMHHU dbopMynbl. 3aKOH OCTOSHCTBA cocTaBa. OTHOCUTENbHAST U MOJEKYISp-
Has Macca. 3aKOH COXPaHEHHUSI MacChl BEIIECTBA MPU XUMUYECKUX pEaK- 2 1
nusx. Pacdersl mo xuMudeckuMm ypaBHeHUsM. CocTaB, Ha3BaHHS U Xa-
paKTEepHBIE CBOMCTBA OKCUOB, OCHOBAHUN KHUCIIOT, COJIEH.
Tema 1. 2. Conep:xanue yueOHOro MaTepuaJia
IMepuonnyeckuii 3axoH U nepuo- |CtpoeHue atoma. 3apsiz siapa, HOPSAIKOBBIM HOMEp U Macca aroma. Pac-
AUYeCcKasi cucTeMa MOJIOKEHHE JIEKTPOHOB B aTOMax IO YHEPreTuueckuM ypoBHsM. [loHs-
JN.A.MeHnjeneeBa B cBeTe COBpe- [TUE 0 S-; P-; d-; f- 3JeKTpOHHBIX 0OaKax.
MEHHBIX NpeacTaBjIeHuii o cTpo- |CoBpemMeHHas GOpMYIHpPOBKA MEPUOAUYECKOTO 3aKkoHa. [lepuoanueckas
€HMHU ATOMA. CHUCTEMa XMMHYECKUX DJIEMEHTOB B CBETE€ TEOPHH CTpOeHHs aToma. Pac-
MpeAesIeHne IEKTPOHOB B aTOMaX MEPBBIX YEThIPEX MepHo10B. BaneHT-
HbIe 1eKTpoHbl. [IpeacraBnenue o s-: p-: d-; f- amemenTax. 4 2
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB 3JIEMEHTOB M UX COETMHEHUH (OK-
CHUJIOB, THJIPOKCH/IOB) B MpeJeNiax IIaBHBIX MOArpyni. BameHTHbIE BO3-
MOXHOCTH aTOMOB Pa3HbIX 3JIEMEHTOB. 3HAYEHUE NEPHUOJUYECKOTO 3a-
KOHA JIJIsl TOHUMAaHUsI HAyYHOH KapTUHBI MUpA.
Conep:xanue y4ye0OHOro MmarepuaJja
Tema 1.3. CnocoOHOCTh aTOMOB 00pa30BBIBaTh MOJIEKYJbl. KOBaleHTHas CBS3b.
XuMHu4ecKkasi CBSI3hb. DNEeKTPOOTPUIIATETILHOCTh PA3IUYHBIX dJIeMEeHTOB. [lomsipHas u Hemo- 5 5
CTpoeHue BelecTBa. JsipHas KOBaJeHTHas cBsi3b. Bogopoanas cBs3b. Monnas cBs3b. CreneHb
OKHCJICHUS JIEMEHTOB B CIIOKHBIX BEIECTBAX, MPABHIIA €€ HAXOXKICHUS.
JlabopaTopnasi paGora Ne 1. 2 2




Yucteie BC€IICCTBA U CMCCH, CIIOCOOBI MX pa3aciICHUA.

Tema 1.4.
Kiuacenpukanus Heopranuye-
CKHUX COeIMHEHMI U UX CBOMCTBA.

Conep:xanue y4yeOHOro MaTepuasa

Ornpezenenre KUCIOThI, COMM U OCHOBAHUS C MO3UIIMI TEOPUU IEKTPO-
JIUTUYECKOM nuccouuranuu. VoHHBIE peakiuu. XUMHUYECKHE CBOWMCTBA
KHUCJIOT, OCHOBAHHI U COJIEH B CBETE TEOPUH IIEKTPOITUTUYECKON JUCCO-
uanuu. Y cJIoBHsI HEOOPATUMOCTH PeaKIid B pacTBOpax.

JlaGopaTopHoe 3aHsiTue Ne 2.
CBoiicTBa KMCIIOT, OCHOBAaHMM, COJICH.

Tema 1.5.

Bona. PacTBopbl.
DJIeKTPOJIUTHYECKAS JUCCOLNA-
IHsl.

Conep:xaHue y4eOHOro MaTepuasa

Konuenrpanus BemiecTBa B pacTBoOpe 1mo mMaccoBoi goine (B %). ducco-
LHALMs KUCIIOT, OCHOBAHMI U COJIel B BOJIHBIX pacTBopax. Boaa kak mo-
JISIPHBIMA PAaCTBOPHUTEIb. POJIb BOJIBI B 3JIEKTPOJUTHYECKON JUCCOIHUAIIUN

JlabGoparopHoe 3ansitue Ne 3.
HcnbiTanue pacTBOPOB COJEd M OCHOBAHMM WHAWKaTtopamu. Peaknnu
HOHHOro oOMeHa.

JlaGoparopHoe 3ansitue Ne 4,
I'maponus coseld pa3au4yHOroO THIIA.

Tema 1.6.
XUMHYeCKHe peaKkuuu.

Conep:xaHue yueOHOro MaTepuasa

Bunabsl OKHCIUTENBHO-BOCCTAHOBUTENIBHBIX peaKIui. 3aKOHOMEPHOCTH
ux nporekanus. PaccraHoBka K03(p(PHUIIMEHTOB B CXeMaX OKUCIUTENIbHO-
BOCCTAaHOBUTENIBHBIX PEAKIUN METOJIOM DJIEKTPOHHOTO OallaHca Mpu Co-
CTAaBJICHUN ypaBHeHHfI. 3HaueHne OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii B mpupoJie ¥ TEXHUKE.

IIpakTnyeckoe 3ansiTue Ne 1.
Pemenne SKCIICPUMCHTAJIBHBIX 3aJa4.

Tema 1.7.
MeTaibl M HEMeTaJLIbI.

Conep:xanue yueOHOro MaTepuasa

Mertannpl. Puznyueckne U XUMMHYECKHE CBOWcTBa MeTamuioB. Kinaccudu-
Kanus MCTAJUIOB IO Pa3JIMYHBIM IpPHU3HAKaM. BHGKTPOXI/IMI/I‘IGCKI/Iﬁ paa
HampspkeHud MetamuioB. Mertamnotepmus. O01me crmocoObl MOTyYeHUs
MetaiuioB. [lonarue o Merammypruu. [Iupomeramnyprusi, ruapomMeran-
ayprus u snekTpometannyprus. CriaBel 4epHble U LBeTHbIe. Hemeran-
1b1. OcOOEHHOCTH CTPOSHHSI aTOMOB. HemeTasubl — IpocCThie BEIeCTBa.




3aBHCUMOCTh CBOWMCTB TaJIOT€HOB OT UX MOJIOKEHHSI B MEPUOJAMYECKON
CHUCTCMC. OKI/ICJII/ITCJILHBIG U BOCCTAHOBUTCIIBHBIC CBOﬁCTBa HEMCTAJIJIOB
B 3aBUCUMOCTH OT UX TIOJIOKECHHS B PSITY JICKTPOOTPHUIATEIIBHOCTH.

Tema 1.8
O0001eHHe 3HAHMI 110 00IIeH 1
HEOPraHu4ecKO XUMHU

Conep:xaHue y4yeOHOro MaTepuasa

B3auMocBs3p MeX1y MPOCTHIMHM BEIIECTBAMH U MX cOoeIMHEHHUsMU. ['e-
HETHUYECKAsl CBSI3b MEXKJY OCHOBHBIMHM KJIACCAMH HEOPIaHMYECKUX CO-
€IMHECHU M.

2 cemecTp

46

Pazgen 2. OPTAHUYECKAS XUMMUA

Tema 2.1.

OcHOBHbIE TOHSITUS OPraHNYe-
CKOM XMMHMH H TEOPUS XUMHYe-
CKOI'0 CTPOEHHUSI OPraHNYeCKUX
coeqnHenuii A.M.bytiiepoBa

Conep:xanue yueOHOro MaTepuaJia

Opranuueckast XUMuUsl - XUMUSL COEUHEHUN yraepoaa. Teopus xumuye-
ckoro crpoeHus A.M.byrnepoBa. Ee oCHOBHbBIE NOJIOKEHHS. 3aBUCH-
MOCTb CBOMCTB OPraHMYECKHX BEIECTB OT XUMHYECKOro crpoeHus. Ilo-
HATHE YriaeBoAopoaoB. CtpykrypHble ¢opmynsl. M3zomepus. Ocoben-
HOCTb 3JIEKTPOHHOT'O CTPOEHHMsI aroma yriepoja. [Ipuuunel MHOroo0pa-
3 OpPraHMYECKHUX coeluHEeHHUH. J[Ba crocoba pas3pbiBa KOBaJIEHTHBIX
CBA3EH B MOJIEKYJIaX OpraHMYECKHX coenuHeHuil. [IoHAaTHEe O cOOTBET-
CTBYIOIIMX MM pEaKUUsIX paAUKaJIbHOIO U HOHHOT'O THUIIOB.

Tema 2.2
Yr/1eBo10po/IbI U UX NPHPOIHBIE
MCTOYHUKH.

Coaep:xkaHue y4eOHOro MaTepuaa

AJIKaHBI: TOMOJIOTHYECKUHN PsJl, U30MEpUs U HOMEHKJIATypa ajKaHOB.
XUMHYECKUE CBOMCTBA allkaHOB (METaHa, dTaHA): TOPEHHE, 3aMEIICHUE,
pasnokeHue, jaeruapupoBanue. IIpumMeHeHuME ankaHOB Ha OCHOBE
CBOJICTB.

AJIKEeHBI: 3TUJIEH, €r0 MoJydeHHne ['oMoornueckuil psii, u3oMepus, HO-
MEHKJIaTypa aJIKCHOB. XMMHYECKHE CBOMCTBA 3TWJICHA: FOPEHHE, Kade-
CTBEHHBIEC peakuuu (oOecIBeUrBaHHEe OpPOMHOW BOJBI U pacTBOpa Mep-
MaHraHaTa Kajus), TUapatamnus, noaumepusanus. [Ipumenenue sTuineHa
Ha OCHOBE CBOMCTB.

[TonsaTHe 0 MMEHaX KaK yriaeBOAOPOAAX C ABYMs TBOWHBIMU CBSI3SIMHU.
HarypanpHblii 1 cMHTETHYECKHE KaydyKH. Pe3una.

ATNKWHBI: alleTHJIeH. XUMHYECKUE CBOMCTBA alleTWIICHA: TOpEeHHe, obec-
[BeYMBaHUE OPOMHOMN BOJBI, MIPUCOECIUHEHUHN XJIOPOBOJIOPOIA U THApA-
tauus. I[IpuMeHeHue aneTusieHa Ha OCHOBE CBOMCTB. MeKKiaccoBas
M30MEepUs C aTKaIueHaMH.

Apensbl: 0eH3051. XUMHUYECKHE CBOMCTBA OEH30J1a: TOPEHHUE, PEaKITNH 3a-




MelieHus (rajoreHupoBaHue, HuTpoBaHue). [Ipumenenune OeH30a Ha
OCHOBE CBOWCTB.

[TpupoHbIe HCTOYHHUKH YTIIEBOAOPOAOB. [IpupoaHBIii Ta3: cocTas, Mpu-
MeHeHue B KadectBe TorummBa. Hedrb. CoctaB u mepepaboTka HEdTH.
[Teperonka HedTu. HedrenpoaykTol.

JlaGopaTopHoe 3aHsiTue NeS.
OOHapyxeHue yriepoja, BOJIOpOJa M KHCIOpOJa B OPraHHUYECKUX CO-
CANHCHUS.

IIpakTu4yeckasi padora Ne 2.
Wsrorosnenue mojieneit MOJIEKYII.

IIpakTuyeckas padora Ne 3.

O3znakomienue ¢ koyueknuen «HepTs m mpoaykTel €€ mepepaboTKm».
O3HakOMJIEHHE C KOJUIEKLHMEH KaydyKoB U OOpas3IloB M3IENUN U3 pe3u-
HBI.

Tema 2.3.
Kucnopoaconep:xanme oprannye-
CKHE COeIMHEHMS.

Conep:xkanue y4yeOHOro MaTepuasia

Crouprtel. [lonyuenue sTaHosia OpOXKEHHUEM TIIOKO3bI M THApPATALUCH
sTwieHa. [IoHsATHE O IPENeIbHBIX OHOATOMHBIX CIUPTaX. XUMUYECKUE
CBOMCTBA 3TAaHOJA: B3aUMOJICHCTBUE C HAaTpHeM, 0Opa30BaHHE MPOCTHIX
U CIOXHBIX 3(pUpOB, OKucieHue B anbjaerul. IIpuMeHenue staHona Ha
OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS JIJIsl OpraHU3Ma YeloBe-
Ka U IPeNyNpexIeHHUE.

I'muuepuH kak mpeacTaBUTENb MHOTOATOMHBIX cnupToB. [IpumeHeHue
[JIMLEPUHA.

@®enon. Puznyeckue U XUMHUYECKHE CBOMCTBA eHosna. B3aumuoe Bius-
HUE aTOMOB B MOJIeKyle (eHoja: B3aMMOJAEUCTBHE C TUIAPOKCHIIOM
HaTpUsl U a30THOU KucaoToil. [IpumeneHune gpenona Ha OCHOBE CBOWCTB.
Anpnerunsl. Ilonstue 06 anpaerunax. dopmanbaerua U ero cBOMCTBA:
OKHCJICHUE B COOTBETCTBYIOLIYHO KHCIIOTY, BOCCTAHOBJIECHHE B COOTBET-
cTByomui crnuptT. IlomyyeHue anbIernioB OKUCIECHHUEM COOTBETCTBY-
fomux crnuptoB. [Ipumenenne popmanbaeruia Ha OCHOBE €ro CBONCTB.
Kap6onoBeie kucnotel. [ToHaTHe 0 KapOOHOBBIX KHCIOTax. lomonoru-
YeCKUH psl MpeAesbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KuciaoT. [lomyye-
HUE KapOOHOBBIX KHCIIOT OKHUCJIEHHEM allbJEeTHI0B. XMMUYECKHE CBOM-
CTBa YKCYCHOM KHCJIOTHI: OOIIME CBOMCTBA C MUHEPATbHBIMU KHUCIOTAMH
U peakuus srepudukanuu. [IpumeHeHne ykCycHOM KHCIOThI Ha OCHOBE
CBOMCTB. BpIcmme »XupHBIE KUCIOTBI Ha IPUMEpPE MAITbMUTHHOBOW H
CTE€apUHOBOM.




Crnoxnbie 3¢upbl 1 kupbl. [TonydeHne cioxkHbIX 3OUPOB peakiueit sTe-
pudukanuu. Crnoxubie 3GUpsl B IpUPOJE, UX 3HA4YeHHe. [IpuMeHneHune
CIIOXKHBIX 2()UPOB Ha OCHOBE CBOWMCTB. JKUpPBI KaK CIIOXKHBIE 3(QUPHI.
Knaccudukanus >xupoB. XUMHYECKHE CBOWCTBA JKUPOB: THAPOIU3 U
TUAPUPOBAHUE KHUAKHUX KUPOB. [IprMeHeHne UpoB Ha OCHOBE CBOICTB.
Mbina.

YrneBoabl. YrineBoabl, WX KiaccuuKalusa: MOHOcaxapuabl (TJIOKO3a,
bpykTo3a), Aucaxapuibl (caxaposa) U Mmojucaxapuabl (Kpaxmana v men-
JII0JI032).

I'moko3a — BeMIECTBO C TBOMCTBEHHOW (DYHKIIHEH — aJIbJIETHIOCTIHPT.
XUMUYECKUE CBOMCTBA TIIOKO3bI: OKHCIIEHHE B TIFOKOHOBYIO KUCJIOTY,
BOCCTaHOBJICHUE B COpOUT, ciupToBOe OpoxkeHue. [Ipumenenue riroko-
3bl HA OCHOBE CBOMCTB. 3HaUEHHUE YIJIEBOJOB B JKUBOU MPUPOE U KU3HH
yesioBeka. [loHsaTre o peakuusx MoIMKOHASHCAIIMU U THIPOJIN3a.

JlaGopaTopHoe 3ansitue Ne 6. CBOliCTBa CIUPTOB. 2 2
JlaGopaTopHoe 3anusitue Ne 7. CBOICTBa ajlbJACTUJIOB. 2 2
JlabopaTopHoe 3ansitue Ne 8. CoiicTBa KapOOHOBBIX KUCIIOT. 2 2
JlaGopaTopHoe 3ansitue Ne 9. CBolicTBa yriieBOJOB. 1 2
JlaGopaTopnoe 3ausitue Ne 10. CBoiicTBa KUPOB. 1 2
Tema 2.4 Coaep:xkaHue y4eOHOro MaTepuaa
A3oTconep:xkamue opranndeckue |Amunsl. [Tonsatue o6 amunHax. Anudaruyeckie aMMHBI, UX Kiaccuduka-
coennnenus. [loaumepsl. Ui 1 HOMEHKJIaTypa. AHWIMH KaKk opraHnueckoe ocHoBanue. [lomyue-
HUE aHWIMHA U3 HUTpoOeH3ona. [lpuMeHeHue aHWIMHA Ha OCHOBE
CBOJCTB.
AMUHOKHUCIOTEI. AMHHOKHUCTIOTHI Kak aM(poTepHble NU(YHKINOHATbHBIE
OpPraHNYeCKHE COCIUHEHUS. XMMHYECKHE CBOMCTBA aMHHOKHCIIOT: B3a-
MMOJICUCTBUE C IIENOYaMH, KUCIOTAaMHU U JPYT C APYroM (peakuus Imo-
nukoHneHcanun). [lentunnas cBs3p U noaunentuasl. [I[pumMenenne amu- 5 2

HOKMHCJIOT Ha OCHOBE CBOMCTB.

benku. IlepBuuHnas, BTOpHYHas, TPETUYHAs CTPYKTYphl O€JKOB. XUMHU-
YecKHe CBOICTBa OENKOB: IOpeHHe, ACHATypalus, THIPOJIN3, LBETHBIE
peakuuu. buonorndyeckue QyHKIMHU OENKOB.

Honumepsl. benku n nonmucaxapuibl Kak OMOMOIUMEPHI.

[Tnactmaccel. IlonydeHne monumepoB peakuued MOIUMEPU3alnuy U M0-
JUKOHAEHcauu. TepMoIIacTUUHbIE U TEPMOPEAKTUBHBIE IJIACTMACCHI.
[IpencraBurenu miacTmacc.

KHa, UX KJ'IaCCI/Id)I/IKaI_[I/I}I. HOHy‘{eHI/IC BOJIOKOH. OTI[e.IIBHLIC nopeacraBm-




TCJIN XUMHNYCCKHX BOJIOKOH.

JladoparopHoe 3ansaTue Ne 11. CpoiicTBa Ocnka. 2

IIpakTnueckoe 3ansaTue Ne 4. Pemenne skcnepuMEHTANIBHEIX 3a/a9 Ha

> 1
I/II[@HTI/I(bI/IKaHI/II-O OPraHN4YcCKuX COCAMHCHUU.
Tema 2.5 O0o0menne 3Hannii | CogepskaHue y4eOHOro MaTepuaJa: 3
110 OPraHMuYecKoi XMMHUH. 3aKOHbl U TEOPUH XUMHUHU. XUMHUYECKHE peaklnu, UX Kiaccupukauus u
yCJIOBHS NPOTEKaHNs. XUMUs B )KU3HU OOIIECTBA.
IIpoMeskyTOoUHasI aTTeCTALUSA: 2
Bcero: 80

JIy1st XapaKTepUCTUKH YPOBHSI OCBOSHHUS Y4€OHOTO MaTepraia UCIOIb3YIOTCS CIASAYIONHNE 0003HAYCHHUS:

1. —o3HaKkoMuTeIBHBIN (Y3HABaHUE paHEE U3YUEHHBIX 0OBEKTOB, CBOMCTB);

2. —penpoayYKTUBHBIN (BBIIOJHEHUE ACITEILHOCTH 110 00pa3Ily, MHCTPYKIIMH UK TI0JT PYKOBOJICTBOM)

3. — NIPOAYKTUBHBIN (IUIAaHUPOBAHUE U CAMOCTOSITETILHOE BBITIOJIHEHUE IEATEIILHOCTH, PEeLICHHE POOIEMHBIX 3a/1a4)



3. YCJIOBUSI PEAJTU3AIINN PABOYEN ITPOTPAMMBI YYEBHOM
JUCHUTILIAHBI

3.1 TpeGoBaHusi K MUHUMAJLHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ecredeHnI0
YueOHas aynuropusi 1)l IPOBEJICHUS 3aHATUN BCEX BUJIOB, IPEAYCMOTPEH-
HBIX 00pa30BaTeNbHON MPOrpaMMOM, JJisl MPOBEICHUS TPYIIIOBBIX U UHAUBUYaTbHBIX
KOHCYJIbTAlIUM, MPOBEACHUS TEKYIIETO KOHTPOJISI U MPOMEXKYTOUHOM aTTecTaluu -
Kabouner «Xumus».
O6opynoBanue: CTo1 MUCbMEHHBIN Ji/yuuTens (xum) - 1., cryn 1SOblack

- 1 wt; Cron y4eH.J1abop. XMMU4YecKui ¢ BbIJIB/O0KkoM -151mT., CTyn ydyeHu4eckuit 22
mT., jocka ayautopckas JIA -349 -1 mr; xonekuus "UyryH u ctans" -15 mT; Kosuiek-
usa "Amomuaui" -14 mt; komnekuusa "Bonokna" - 15 mT; komneknusa "Metamisl" -15
T; Koyuiekuus "Munepainbl u ropasie mopoasl" (20 Bunx) -15 mt; komekuus "MuHe-
panbHble yanoOpenus" - 1 wt; kosmekuus "HedTs u BaxkHeHIMe TPOIYKTHI €€ repepa-
6otku"(xum) -13 mT; xomrekmus "Ilnactmacceer" -15 mT; komneknusa "Tommmso" -14
mT; kKosutekmus "[llkana TBepmoctu" -15 mT; KOMIIIEKT miakaroB (62 tad) 1-8 (xum) -8
mT; wiakatel 1-4 - 4 mt; noprpeTsl XUMUKOB (10mT) - 1 1mt; sKkpan 1/IMHaMUYECKUX
nocoouit -1 mT; mKad BHITSHKHOW JEMOHCTPAIMOHHBIN HAMOJbHBIA 0€3 cliiBa (XUM) -
1 .

JlaGoparopust «XumMum»

OO6opynoBanme: cToll yueHHUeCKuii-10 mrT., cTyn yueHuyeckuit- 12 mr., mkad s
OJIeXkKbI — 11T, miKad KHUKHBIN
lmrr., mkad ¢ moakamu- 1 mr., Becel HP-200 -1 mr; komnekmus "HabGop XxumMuyeckux
anemeHToB" -15 mT; HAbop "Heopranuka" obopya. 1/IeMOHCTpallUd ONBITOB (XUM) -1
mT; HabOp J/cocTaB. 0OBEMHBIX MOJIEIEH MOJIEKYJ (XuM)-1 1mIT; mojika ¢ ABepuaMu - 2
IIT; CTOJI IEMOHCTPALIMOHHBIA XUMUYeckuid-1 mT; cron nadoparopHbii (xum) - 1 mr;
CTOJI Ja0OPATOPHBIN C SAMMKAMU U pO3eTKaMH -1 1IT; cToI-MOMKa + CyIINJIKa ¢ Kperie-
HueM -1 mT; cTyn nabopaTopHbli Ha poiaukax - 1 mr; tabnuna "llepuoguueckas
cUCTEMa XUMHUYECKUX 3yieMeHTOB MenneneeBa"- 1 mr; Tabnuma "PactBopuMocTh
COJIeH, KUCJIOT U OCHOBaHUi B Boje" - 1 mT; Tenmexka (xum) - 1 mit; Tymba MeTananye-
ckasg mojkatHas ¢ 3sml. -1 mT; mkad a/mocynbl U mpuOOpoB (XUM) -2 mT; mKad
I/XpaHeHUs peaKTUBOB (XuM)- 1 mT.

3.2 UudopmanmonHoe odbecneyeHue 00yueHusl.

Ne ABTOpPBI B 3arnaBue H3nareabcTBoO Kou-

n/ COCTaBHMTEJIN BO

n

OcHOBHas JuTeparypa
1. | I'nmuaka HJL OOmast XuMHusL: Mocksa : KnoPyc, 2021. - 749 c.— | [DneKkTpoHHBII
ydeOHOe TTocOOre | PeKUM JOCTyIIa pecypc]
https://book.ru/book/938838

2. | Jlebenen 10. A., XuMus : yueOHUK Mocksa : U3natensctBo FOpaiiT, [OnexTpoHHbIN
®danees I'. H., JUTSL CPEJTHETO 2021. — pecypc]
TonyGeB A. M., npodeccuonansuor | 431 c.
[ITarmoBan B. H. 0 00pa3oBaHUs

3. | SxosneB W.II., mox | Opranuyeckast xu- | Mocksa : KuoPyc, 2021. — 289 c.- | [D1eKTpOHHBIH
pen., CemakoBa MUSI: YICOHUK KOJI TOCTyTa pecypc]



https://urait.ru/bcode/470929

T.JI., KyBaeBa https://book.ru/book/938772
E.B.,
Kcenodontopa
I'.B., Yepnos H.M.
4. | Kokopesa B.B. OCHOBBI XUMUHU: Mocksa : KnoPyc, 2021. — 187 ¢. | [DOn€eKTpOHHBIN
yueOHoe mocodue | — KOJI AOCTYIa pecypc]
https://book.ru/book/941001
JlonoJIHUTeIbHAS JTUTEpPaTypa
1 | Ilox obmI. pen. Xumud. 3agaynuk : | Mocksa : U3narensctBo FOpaiiT, [DnexTpoHHbIit
daneesa [.H. yuebHoe mocooune | 2021. — 236 c. pecypc]
JUIS. CPeJIHEro mpo-
(heccuoHaIBHOTO
oOpa3zoBaHHs
2 | I'munaka H.JL. 3anauu u ynpax- Mocksa : KnoPyc, 2021. — 240 ¢c. | [DneKTpoHHBI
HEHHUsI 110 o01en — KOJI IOCTYyTIa pecypc]
XHMHUH: yaeOHOe https://book.ru/book/938048
nocobue

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSI YUYEBHOUI
JAUCHUIIJIINHBI
KoHTpoJ1b 1 O11eHKa Pe3yJIbTaTOB OCBOEHUS yU€OHOM NUCIUILIMHBI OCYIIECTBIISIETCS
MpEnoiaBaTesieM B MPOLECCe MPOBEJICHUS PAa3IUYHbIX (POPM M BHJIOB TEKYLIETO
KOHTPOJIS, MPAaKTUYECKUX 3aHIATHI, a TaKKe MO pe3yibTaTaM BBIIOJIHEHHUS 00yya-

IOIMMAUCA HHANBUAYaJIbHBIX SaI[aHI/Iﬁ.

Pe3yabTaThl 00yyeHust (0CBOEHHbIE
YMeHUsl, YCBOEHHbIe 3HAHUS)

@DopMBbI U METO/IbI KOHTPOJISI H OLIEHKH pPe3y.Jab-
TaTOB 00y4eHuUs1

JINYHOCTHBIE:

JI1 4yBCTBO rOpJIOCTH ¥ YBAKEHHUsI K UCTOPUHU
U TOCTHKEHUSM OT€YECTBEHHON XUMUYECKON
HayKM, XMMHUYECKH TPAaMOTHOE IOBEJICHHUE B
poeCCUOHAIBHON JIeSTETbHOCTH U B OBITY
pu oOpaiteHun c XUMHUYECKUMU
BEIIECTBAMM, MaTepHaIaMU U IIPOLECCAMY;
JI2 TOTOBHOCTH K MPOJOJKEHUTO
00pa3oBaHMs U MOBBIIICHUS KBATU(PHUKAIIUY B
n30paHHON npodeccroHanbHON
JeSITEeNbHOCTH M OOBEKTHBHOE OCO3HAHME
pPOJI XUMUYECKUX KOMIIETEHIUI B 3TOM;

JI3 yMeHue HCNONB30BaTh JIOCTHKEHUS
COBPEMEHHOM  XMUMHUYECKOW  HAyKH H
XUMHUYECKUX TEXHOJOTUN JJIs TIOBBIIICHUS
COOCTBEHHOTO MHTEJIJIEKTYaIbHOTO Pa3BUTHS

®opMBI KOHTPOJIS 00y4YeHHUs:

- YCTHBII ONpOC TEKYyLIEro WM TEeMaTHYeCKOIo
yuera,

- paboTa ¢ TeKCTaMH 10 CHUCTeMaTu3aluu uHpop-
MalMHu (COCTaBJI€HHE KOHCIIEKTOB);

- MPAKTUYECKHE U J1a00paTOPHBIE 3aJaHUS;

- MIOArOTOBKA U MPE3EHTALUs 3aJaHuUll;

- TECTOBbIE 3aJlaHUs, IUKTAHTHI, MPOBEPOUYHbBIE
paboThI;

- B3aUMOKOHTPOJIb 00y4aroIIuXcs;

- 3a4eT M0 TEMaM.

MeTtoabl OLlEHKH Pe3yJIbTATOB 00y4YeHHUs:

- MOHMTOPHHT - HETIPEPHIBHBIE KOHTPOJIMPYIOIINE
JIEMCTBUS B CUCTEME «I1€aror-o0y4aromuncs»;

- NOpT¢OIHO;

- HAKONUTEeJIbHas OlIEHKa

B BBIOpaHHOM npodeccuoHaIbHON

JIeSITeNIbHOCTH;

MertanpenmeTHbie (YMeHHS): ®opMbI KOHTPOJIA 00y4YeHHsI:

¥1 ucnonp3oBaHUE  Pa3IMYHBIX  BHJOB | - YCTHBIM OMNPOC TEKYIIETO0 WM TEMaTHYECKOTO

Mo3HaBaTeILHOM JACATCIIbHOCTH W OCHOBHBIX

yuerTa;



https://urait.ru/bcode/470947

WHTEJUICKTYaJbHBIX oOlepanuid (IMOCTaHOBKH
3amaud, (HOpMYyIMpPOBAHUS THIIOTE3, aHAIHM3a
W CHUHTE3a, CpaBHEHHUsA,  00OOIICHUS,
CUCTEMAaTH3allid, BBHISBICHUS TPUYHUHHO-
CJICACTBEHHBIX CBSI3€H, IIOMCKAa aHAJIOTOB,
(dbopMynHpOBaHUS BBIBOJOB) JUIS PEIICHUS
IMOCTaBJICHHOM 3a7a4u, MIPUMEHCHHE
OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOIEHHUS,
HAay4yHOTO DJKCIIEPUMEHTA) i1 HW3YYCHHS
Pa3IUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
MPOIIECCOB, C  KOTOPHIMH  BO3HHKAET
HEOOXOIUMOCTh CTaJIKUBaThCS B
npodeccuoHaIbHOM cdepe;.

- paboTa ¢ TEKCTaMH 0 CUCTEMaTh3aIuu HHPOP-
MaIuu (COCTaBJICHUE KOHCIIEKTOB);

- MPaKTUYECKHE U J1a0OpaTOPHBIC 3a/IaHUS;

- MOJArOTOBKA W MPE3CHTALM 3aJaHHUI;

- B3aMMOKOHTPOJIb 00YYarOIINXCs;

- 3a4eT 10 TeMaM.

MeToabl OLIEHKH Pe3yJIbTATOB 00y4YeHU:

- MOHHUTOPHUHI - HCTIPCPBIBHLIC KOHTPOJIHUPYIOIIUC
JEHCTBUS B CUCTEME «I1€/1aror-o0y4yaromuics»;

- noptdonmo;

-HaKOIUTEIbHAS OIL[CHKA

IIpeameTHbie (3HAHMS):

31 chopMUPOBAHHOCTh MPEACTABICHUN O
MECT€ XUMHH B COBPEMEHHOM HAaydyHOH
KapTUHE MHpa; NMOHUMaHUE PO XHUMHHU B
(dbopMHupOBaHUH Kpyroszopa u
(GYHKIMOHAJIBHOW TPaMOTHOCTH 4eJIOBEKa
JUTS peleHus TPAKTUYECKUX 3a/1a4;

32 BJIaJcHHE OCHOBOITIOJIATal0 MU
XUMHYECKUMH MOHSATUSIMH, TEOPUSIMH,
3aKOHAMHM ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BAaHUE XUMHYECKON TEPMHUHOJIOTUEN U
CHMBOJIMKOM;

33 BiIageHWe  OCHOBHBIMH  METOIAMH
HAyyHOTO TIO3HAHUS, HCIHONb3YyeMbIMH B
XUMHU: HaOIrOIeHNEM, OTIHCaHUEM,
U3MEpEHUEeM,  HKCIIEPUMEHTOM;  YMEHHE
oOpaOaTbiBaTh,  OOBSICHATH  PE3YJbTAaThl
MIPOBE/ICHHBIX ONBITOB M JIeNaTh BBIBOIbI;
TOTOBHOCTh W  CIHOCOOHOCTh TPUMEHSTH
METO/IbI MO3HAHUS npu pelLeHnn
MPAKTUIECKHUX 33/1a4;

34 chopMHpPOBAHHOCTH YMEHHUS JlaBaTb

KOJIMYCCTBCHHBIC OLCHKHM W IIPOU3BOAWTH

pacueTsl MO XUMHUYECKUM GopMylTaM U
YPaBHEHUSM;

35 BJIQJICHUE MpaBUJIaMU TEXHUKHU
0€30macHOCTH npu WCIIOTh30BaHUH
XUMHUYECKHX BEIIECTB;

36 c(hopMHPOBAHHOCTH coOCTBEHHOM

MIO3ULIMM 110 OTHOUIEHUI0 K XUMHYECKOH
uHpopManuy, TMOIy4aeMoM U3  pa3HbIX
VMCTOYHHKOB.

@opMBbI KOHTPOJISI 00y4YeHHsI:

- YCTHBIA ONPOC TEKYIIErO WJIA TEMAaTUYECKOTrO
yueTa,

- paboTa ¢ TeKCTaMH 1O CHCcTeMaTH3anuu HHpop-
MaIyu (COCTaBICHHE KOHCIIEKTOB);

- TpaKTUYECKHe U JJa0OpaTOPHBIC 3a/IaHMS,;

- TIOJrOTOBKA U MPE3EHTALNS 33/1aHuUH;

- TECTOBBIC 3aJ]aHHs, JUKTAHTHI, IPOBEPOUYHBIC
paboThI;

- B3aMMOKOHTPOJIb 00yUarOIIUXCs;

- 3a4eT 10 TeMaM.

MeTo/bI OLICHKHU Pe3y/1bTATOB 00y4eHHs

- MOHUTOPHHT - HENPEPHIBHBIE KOHTPOJIUPYIOIINE
JIEMCTBUS B CUCTEME «I1€aror-o0yJyaromuicsy;

- MopT¢oHO;

- HAKOMMTENbHAs OLIEHKa




