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Pa6ouas nporpamma y4eGHOro npeamera pa3padoTaHa Ha OCHOBE (eepaiib-
HOI'0 roCyJapCTBEHHOr0 00pa3oBaTeIbHOrO CTaHAapTa cpeJHero obuero odbpaso-
BaHuA U (eaepainbHOil 00pa30oBaTeNbHON MPOrpaMMsl cpeHero oduero obpaso-
BaHMs, (eJepalbHOr0 rocyIapcTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa CPEeIHErO
npodecCUOHAILHOT0 06pa30BaHHs 110 CHELNABHOCTH 110 CrenranbHocTh 38.02.02

CtpaxoBoe J1eno (10 oTpacisim)

Pa3zpaboTuuk:
11{aBeneBa Haranes HukonaeBHa, mpenoaBareib, BRICIIAs KBATH(UKALMOHHAS Ka-

Teropus

Pabouas mporpamma y4eOHOro npeiMeTa paCCMOTpEHa U PEKOMEHI0BaHa K
YTBEPXKAEHUIO HA 3aceJaHUH NIPeIMETHO-LIMKIOBON KOMHUCCHHU 00111€00pa3oBaTeIb-
HBIX U TYMaHUTAPHbBIX AUCLUIUIMH

ITpotokon ot «20» sitHBaps 2026 . Ne 6

[Tpencenarens NpeAMETHO-LMKIOBOM /
KOMMCCHUH @45/ E.M. EBcrokoBa



1. O61mas xapakTepucTHKa paboueii MporpaMMel y4eOHOTO IpeMeTa
1.1. MecTo yue6HOro npeamMeTa B CTPyKType OCHOBHOM 00pa3oBare/ibHOM Mpo-
rpaMMBl

YyeOHbIN peaMeT « XUMHUS» ABISETCS YaCThIO npeaMeTHOH obnactu «Ecre-
CTBEHHOHAYUHBIX JIUCHHUIUIMHY, U3yyaeTcs B 0011e00pa3oBaTelbHOM LUKIe yueo-
Horo maHa OOIT CITO ¢ yyeToMm npodeccruoHalbHON HANpPaBICHHOCTH B COOTBET-
ctBun ¢ ®I'OC CITO o cnenuansHocTH 38.02.02 CtpaxoBoe 1eo (II0 OTpacsm).

1.2. Llesp ¥ IIaHUpPyEMBIE Pe3yJIbTaThl OCBOSHHs yHeOHOT0 MpeaMera:

B pamkax mporpamMMbl y4eOHOro NpeaMeTa CTy/IeHTaMH OCBaHBalOTCs yMe-
HUS U 3HaHUS

JUYHOCTHBIE:

- YyBCTBO FOPAOCTH U YBXEHHUS K ICTOPUH M TOCTHKEHUAM OTEYECTBEHHOH
XHUMHYECKOH HayKH; XUMHYECKH IPaMOTHOE [TOBeeHUE B NPO(ECCHOHATBHOM Jes-
TEJIBPHOCTH U B OBITY IIpH OOpallleHUH ¢ XUMUYECKHUMH BEUIECTBAMHU, MaTepHalaMH
U IIpOLIECCaMHU;

- FOTOBHOCTb K NMPOJIOJKEHHIO 00pa3oBaHuUsl U IOBBILIEHHUS KBaTU(QUKALKH B
n36paHHOM MPOPECCHOHATBHOMN AeITeTPHOCTH U O0EKTUBHOE OCO3HAHNE POJIH X~
MHUUYECKHUX KOMIIETEHIIUH B 3TOM;

- FOTOBHOCTH K COBMECTHO TBOPYECKOM NeATENbHOCTH IIPU CO3aHUHU y4eO-
HBIX IIPOEKTOB, PELIEHUH Y4eOHbIX U NO3HABATEIbHBIX 3aJa4, BBINOJTHEHUH XUMH-
YECKHUX IKCTIEPUMEHTOB;

- CIOCOOHOCTH OLIEHHUBATh CUTYAllMU, CBA3aHHbBIE C XUMHYCCKUMHU SBJICHU-
MU, U IPUHUMATEH OCO3HAHHBIE PEILEHHUS, OPUEHTHPYSICh HA MOpPalbHO-HPaBCTBCH-
Hbl€ HOPMBI U LIECHHOCTH;

- co0I0IeHUS TTpaBU 6e30MacHoro oOpallieHust ¢ BEIECTBaMH B OBITY, 110~
BCEIHEBHOM )XHU3HHU U B TPYJOBOM AEATEILHOCTH;

- OCO3HAHUS HEOOXOIUMOCTH HCIIOIB30BaHUS JOCTHXXEHUH XUMHUH J1J1s1 pellie-
HHUSI BOIIPOCOB PAllMOHAIBHOIO IPUPOIOIIOIB30BaAHMS;

- Y6 IEHHOCTHU B 0CO00# 3HAUMMOCTH XUMHUH J1JIs COBPEMEHHON LIMBUIIH3a-
LMK: B €8 ryMaHHCTHYECKOH HalpaBieHHOCTH M BaXXHOH pOJM B CO3JaHNH HOBOM
6a3bl MaTepUAIbHOM KyJIbTYpbI, PELIEHUH TNI00aNbHbIX IPOOieM YCTOHYHBOIO pas-
BUTHS YeJIOBEYECTBA — ChIPHEBOM, SHEPreTHUECKOH, MUILEBOH M 3KOJOrHYECKOH
0€30MacHOCTH, B pa3BUTHH MEIULMHBI, 00eCIIeYeHHH yCIOBUH YCIICLTHOIO TPYa U
3KOJIOTMYecKH KOM(OPTHOM XHU3HH KaXIOTo 4jieHa 00IIeCTBa;

MeTanpeaAMETHBIX

- ICTIOJIb30BaHMUE PA3JIMYHBIX BUIOB NO3HABATEIbHON JEATEIBHOCTH U OCHOB-
HBIX MHTEJUIEKTYalbHBIX OIepaluii (IOCTaHOBKU 3aJa4M, GOpMYJIHPOBaHHUS THIIO-
Te3, aHallu3a U CHUHTE3a, CpaBHEeHMs, 00OOIIEHUs, CUCTEMATH3alWH, BBISBICHUA
TIPUYMHHO-CJIECTBEHHBIX CBs3el, IIOUCKa aHAJOroB, GOpMyJIMPOBaHHs BBIBOJIOB)
JUIS pelIeHHs] TOCTAaBIEHHOM 3a]auH,

- IpYMEHEHME OCHOBHBIX METO/IOB IO3HaHUs (HaO/IONeH s, HAyYHOIO JKC-
NepUMEHTA) IS U3YUEHHUs PA3IMIHbIX CTOPOH XMMHYECKUX OOBEKTOB ¥ NPOLIECCOB,
C KOTOPHIMM BO3HHMKAET HEOOXOMMMOCTb CTAIKMBAThCA B MNPOGECCHOHATBHOMU

cdepe;



- HCIIOJIb30BaHHE Pa3IMUHbIX BUAOB [I03HABATEIbHOM AESITEIBHOCTH U OCHOB-
HBIX MHTEJUIEKTYaJIbHBIX orepanuii (MOCTaHOBKU 3a7auH, (POpMYyJIHPOBAHUS TUIIO-
T€3, aHajli3a M CUHTe3a, CpaBHEHHUS, 000OILEeHHs, CUCTEMAaTU3allMH, BbISBIECHHS
IPUUUHHO-CIIEJICTBEHHBIX CBs3eH, IOMCKa aHaJoroB, ()OPMYyJIMPOBAHHUS BBIBOJIOB)
JUTsl pellIeHUs] TIOCTaBIEHHON 3a/1a4H,

- IPUMEHEHHE OCHOBHBIX METO/0OB IMO3HAHUA (HAOIIOJEHHS, HAYYHOI'O JKC-
IIEpUMEHTA) ISl U3YUYCHHUS pa3IMYHbIX CTOPOH XUMUYECKUX OOBEKTOB U IIPOLIECCOB,
C KOTOpPBIMH BO3HHMKAaeT HEOOXOIMMOCTh CTAJIKUBaThCs B INpPO(ECCHOHANIBHOM
chepe;

- IS pellieHus MOCTaBJIeHHOHN 3a7aul, IPUMEHEHHUE OCHOBHBIX METOJOB I10-
3HaHus (HaOJII0IeHUs, HAYYHOT O IKCIIEPUMEHTA) AJIsl U3YUEHUs PA3IMYHBIX CTOPOH
XMMHUYECKHX O0OBEKTOB U MTPOLIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOAUMOCTD CTall-
KUBaTbCs B NMpodeccCHOHaIbHON cdepe; UCIOIb30BAaHUE PA3IMYHBIX MCTOYHUKOB
IUIs [TOJTyYeHUsT XUMHUUECKOH HHOopMalY, yMEHHE OLICHUTD €€ IOCTOBEPHOCTD JIJIs
JOCTH)KEHHUS XOPOIIMX pe3yJIbTaToOB B MPO(ecCHOHAIBHON cepe;

IIpeIMETHBIX:

- IPUMEHSATH B MpoIlecce MO3HAHUS, UCIIONIb3yEMble B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPe0OPa30BbIBATh MOJENIbHBIE IIPEACTABIEHHUS — XMMUYECKHN
3HaK (CHMBOJI) 3JIeMeHTa, XMMHUUecKas (hopMmyJia, ypaBHEHUE XUMUYECKON pEaKIMH
— IIpY pellieHUWH y4eOHBIX MMO3HABATENBbHBIX M NPAKTUYECKUX 3a7ay, NPUMEHATh
Ha3BaHHBIE MOJIEJIbHBIE NPEACTABIICHHUS IS BBISBICHUS XapaKTepHBIX MPHU3HAKOB
M3y4daeMbIX BEIIECTB U XUMUYECKUX peaKL .

- BJIaJileTh OCHOBAaMH METOJIOB Hay4YHOI'O MO3HaHHUS BEILECTB U XMMHUYECKHX
peakLuii;

- OPHUEHTHPOBATHCS B PA3IIMYHBIX HCTOYHUKAX MHGOpPMALMHU (HAyYHO-IIONY-
JIIpHas JUTeparypa XUMHYECKOTO COIEpXKaHHUs, CIIPABOUHBIE ITOCOOMUS, PECYPCHI
urepHeTa), aHATU3UPOBATh HHPOPMALHIO Pa3IM4YHbIX BUJOB U ()OpM IIpEACTaBIIEe-
HMsl, KpHTHYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTE;

- IpUOOpETATh OIMBIT UCIIOJIB30BaHUS WH(OPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U pa3IUYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSATENIBHO BBIOUPATh ONTHMANIbHYIO (hOpMY MpeacTaBiaeHust HHGPOP-
Manuu (CXeMbl, rpad¥KH, JUarpaMMsl, TaOIHLbl, PUCYHKH H IPYTHE);

- HCIIOJIB30BaTh HAYYHBIN SI3bIK B KaYeCcTBE CPeACTBA MPHU paboTe ¢ XUMHYE-
CKOM MH(OpMallMeil: MPUMEHATh MeXIpeAMeTHble (PU3UUECKHE M MaremaTuye-
CKH€E) 3HaKH U CUMBOJIBL, HOpMyibl, aOOpeBUaTypbl, HOMEHKIATYPY;

- CaMOCTOSITENILHO IUITAHUPOBATh U OCYIIECTBIIATH CBOIO II03HABATEJIBHY IO JIE-
ATENILHOCTD, ONpeieNisis e€ 1elld U 3aJjaud, KOHTPOJIIMPOBATh U 110 Mepe HEOOXOIu-
MOCTH KOPPEKTHPOBATh INpeljiaraeMblii aJfOpUTM AEUCTBUHM INpHU BBINOJIHEHHUH
y4eOHBIX U UCCIIeIOBATENbCKUX 3a1aY, BEIOHpaTh Hanbosee 3 PeKTUBHBIN crocod
MX pEIleHUs C YYETOM IMOTYYeHHs HOBBIX 3HAHUH O BEIECTBAX U XUMHUYECKHUX pe-
aKLIUSX.

OK 02. Mcnonp30BaTh COBpEMEHHBIE CpEICTBA MIOUCKA, aHAJIM3a U UHTEpIIpe-
TalUy HHOOPMaIMK U HTHPOPMAaLIMOHHbIE TEXHOJIOTUH ISl BBIIIOJHEHUS 3aa4 I1po-
(beccHoHaNbHOM NeATeIbHOCTH;



OK 04. DpdexTHBHO B3aMMOJIEHCTBOBATh U PabOTaTh B KOJIEKTHBE M KO-
MaHze.

B pe3ysnbTaTe 0cBOEHHs yueOHOTO mpeaMeTa o0y4aroIuics A0KeH pHoo-
PECTH NPAKTUYECKHUH OIIBIT:

- OpeJCTaBIATh PE3yJbTAThl XUMHYECKOrO JKCIIEPUMEHTa B (popMe 3alucH
ypaBHEHHMH COOTBETCTBYIOLIHX peaKLii ¥ HOpMyJIMpOBATh BEIBOJbI HA OCHOBE 3THX
pe3yJIbTaTOB;

- NpUOOpeTaTh OIBIT HCHOJB30BAaHUA MH(POPMALMOHHO-KOMMYHHKAaTHBHBIX
TEXHOJOTHHI U pa3IMUHBIX [IOUCKOBBIX CUCTEM;

- IJIAHUPOBAThH U BBINOIHATh XUMHYECKHH IKCIIEPUMEHT

B pesynbTaTe 0OCBOEHHUs Y4eOHOTO peaMeTa 00y YaroLUiCcs JODKEH yMETb!

- KCIIOJIB30BaTh JOCTHIKEHHUS COBPEMEHHON XUMHUYECKON HAyKH U XUMHYECKUX
TEXHOJIOTHI IS MOBBILIEHHS COOCTBEHHOIO UHTEJUIEKTYaIbHOTO Pa3BUTHUS B BbI-
OpaHHOH NpOGECCUOHATBHON AESITEIbHOCTH;

- XapaKTepu30BaTh Ba)XKHEHIMe XUMHUYECKHEe TOHATHUS: BELIECTBO, XUMHIE-
CKUH 3JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEJIbHEIE aTOMHAs U MOJIEKYJIApHas Macchl,
HOH, aJJIOTPON U, U30TOIIBI.

- XapaKTepU30BaTh: IEMEHTBI MaJbIX IEPHOJOB 110 MX IOJI0XKeHHIO B Ilepuo-
nyeckoit cucteme JI.U, MeHeneeBa; o011ye XMMUYECKUE CBOUCTBA METAILIOB, HE-
METAJIJIOB, OCHOBHBIX KJIaCCOB HEOPTAHMYECKMX U OPraHHYECKUX coeliMHeHu . []e-
puoanyeckuit 3akoH JI.J1. Menneneesa.

- IOHUMATh OCHOBHBIE 3aKOHBI XUMUH: COXPAHEHHUS MaCChl BELIECTB, I0CTOSH-
CTBa COCTaBa BELLUECTB.

- ONpeleNsaTh: BAJIEHTHOCTh U CTENEHb OKMCICHUS XUMHUYECKUX 3JIEMEHTOB,
THUI XUMUYECKON CBA3M B COEIMHEHHUSIX, 3apsA] MOHA, XapaKTep Cpelbl B BOAHBIX
pacTBOpax HEOPraHWYEeCKHX U OPraHMIeCKUX COeJMHEHHUH.

- OOBSICHATH: 3aBUCMMOCTh CBOMCTB BELLIECTB OT UX COCTaBa U CTPOCHUS, IPU-
POy XMMHUECKOH CBA3U (MOHHOI KOBAJIEHTHOM, METATIMYECKOH, 1 BOJOPOJHOM),
3aBUCUMOCTH CKOPOCTH XMMUYECKONM peaKLMu U IMOJIOXKeHHEe XHUMUYECKOro paBHO-
BECHS OT Pa3M4HbIX (PaKTOPOB.

- IPOBOJMTE: CAMOCTOSITENBHBIH OMCK XUMUYECKON MH(OPMALUH C UCIIONb-
30BaHMEM Pa3IMYHBIX UCTOYHHKOB (Hay4HO-TIOIYJSAPHBIX M3JaHUH, KOMIBIOTEP-
HbIX 0e3 JaHHBIX, pecypcoB VIHTepHeTa); HCIOIL30BaTh KOMIIBIOTEPHBIE TEXHOJIO-
Y A4 06paboTKK U nepeayd XUMUUeCKOH MHGOPMALIMHU U ee TIPEACTaBICHHUS B
pa3nuYHbIX PopMax.

- CBSI3bIBaTh: U3YYEHHBIN MaTepHa co cBoeil MpodeCccuoHaibHOH! AesTeIbHO-
CTBIO.

- pelaTh pacyeTHbIE 3aa41 [0 XMMUYECKUM (OpMyJIaM U ypaBHEHUSIM.

- COCTaBJIATh CTPYKTYpHble (OPMYJbl MU30MEPOB CTPOUTH IOMOJIOTHYECKHE
pAZIbl OCHOBHBIX KJIACCOB OPraHUYECKUX COEMNHEHHH.

B pe3ynbTaTe 0CBOCHHsI IUCIUILTHHBI 00y UYaroIIUics TODKSH 3HATh!

- c(OpMHUPOBAHHOCTH NPEJACTABIEHUIl O MeCTE XMMHH B COBPEMEHHOH Hayd-
HOU KapTHUHE MHPA,

- MOHMMaHHe PO XMMHHU B (POPMHUPOBAHUU KPYyrozopa M (yHKLHOHAIBHOH
rPaMOTHOCTH YeJIOBEeKa JAJIs pelleH sl MPaKTUHYeCKUX 3aaad.



- BJIAJEHHUE OCHOBOIIOJAralomMMHU XUMHYECKMMHU TOHATUSIMH, TEOPUSIMH, 3a-
KOHaMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BaHUE XMMHUYECKONH TEPMHUHOJIO-
rMei U CHMBOJIMKOH.

- BJaJIeHHe OCHOBHBIMHM METOJAAaMU HAy4YHOI'O IO3HAHUS, HCIOJIBE3YEMBIMU B
XMMHUH: HaOIIOOEHUEM, OIIMCAHUEM, H3MEPEHHEM, IKCIIEPUMEHTOM, YMEHUe 00pa-
0aThIBaTh, OOBICHSITH Pe3yJIbTAaThl IPOBEAEHHBIX ONBITOB U JA€J1aTh BEIBOJBI; TOTOB-
HOCTB U CIIOCOOHOCTH MPUMEHSTh METOB! [TO3HAHHUS IPHU PEUIEHUH NTPAKTHYECKHUX

3agad.

- BJIaICHUEC MTpaBUJIaMU TEXHHKH 0€e30MacHOCTH IIpH UCIIOJIb30BAHUHU XHUMHYC-

CKHUX BCIICCTB.

2. CTpyKTypa U cofepkaHue y4eOHOro npeameTa
2.1. O6beM yueOHOro npeaMeTa 1 BUAbI y4eOHOH paboThI

Bun yueOHOH paboTEI

O0OBeM B yacax

O6BeM 06pa30BaATEILHOM ITPOrpaMMBbI YyUEOHOTO NpeaMeTa 72
O6beM pabOTHI CTYJIEHTOB BO B3aUMOJIEHCTBHH C IIPENOJaBaTE]IEM 72
B TOM YHCJIE!
TEOpeTHUYECKOe 00yUEeHHE 38
[PAKTHYECKHE 3aHATUS 34
11a00paTOPHBIE 3aHATHS
KOHTPOJIHHbIE pabOThI
[TpomexyTouHas artecTaiys B Gopme 1 PepeHIMPOBaHHbIH 3ayeTa
2.2. Temaruyeckuil IJIaH U cofiep)kaHue y4eOHOro npeamera
HaumeHoBanue Conepxanue yue6Horo Marepuasa 1 dopmbl | O6bseM B | Koabl KoM-
pa3fenoB ¥ TeEM OpraHH3alUH JesSTENIbHOCTH CTYIEHTOB yacax NeTeHINH
dbopMupo-
BaHUIO KO-
TOPBIX CIIO-
coOCTByeT
3JIEMEHT
pOrpaMMBel
1 2 3
Pazngen 1 OcHOBBI CTpOEHHS BENIECTBA
Tema 1.1. Ctpoe- ConepxaHue yueOHOro MaTepuasa 4
HHE aTOMOB XUMHU- | 1. CTpoeHue aroMOB XUMHYECKHUX DBJIEMEHTOB. OK 02
YECKUX JJIEMEHTOB | XUMHUUYECKUH JJIEMEHT OK 04
W Ipupoaa Xumuue- | 2. DeKTpoHHas KoHpurypauus aroma. Knaccu-
CKOH CBSI3H duKalMs XUMHYECKUX 3JIEMEHTOB (S-, p- , d-dJte-
MEHTBI).
[TpakTUueckoe 3aHATHE 2
CocTaBiieHHe 3JIeKTPOHHBIX GOpPMYJI aTOMOB XH-
MHUECKHX 3JIEMEHTOB
Tema 1.2. Coneprxanue yueOHOro MaTepHasa




[Tepuoauueckuit [Tepuonuyeckas cucTeMa XMMHYECKHX 3J1€- OK 02
3aKOH | Tabnuna menToB JI.1. Menneneea. CTpyKTypa epuoau- OK 04
IN. YeCKOH CHCTEMBbI
MeHnneneeBa B TOM YHCJie IPaKTUYECKUX 3aHATUH

[IpakTHyeckoe 3aHATHE

Pewenue 3amau. XapakTepUCTUKa XMMHYECKOTO

3JIEMEHTA 110 IOJI0XEHUIO B TEPHOIUYECKON
Pasnen 2. XuMHYecKUe peaKLuu
Tema 2.1. Tumnbl Conep)xaHue yuyeOHOro MaTepuana
XUMHUecKHX peak- | 1. Knaccudukanys 1 TUIIBI XAMHYECKUX peaKLni OK 02
1047071 C y4acTHEM HEOPraHHMYECKHX BEIIECTB. OK 04

2. CocTaBiieHHe U ypaBHMBaHUE OKHUCIHTEIBHO-

BOCCTAHOBMTEJbHBIX pEAKUUNA METOIOM 3JICK-

TPOHHOTO OajlaHca.

B TOM 4MCIIe IPaKTHUECKUX 3aHATHH

[TpakTHyecKoe 3aHATHE

PacyeTsl 110 ypaBHEHUSIM XUMHYECKHUX PEAKIMM C

UCIIOJIL30BAaHMEM Macchl, 0ObeMa (HOpMajibHbIE

YCJIOBHSI) a30B, KOJMYECTBA BEIECTBA.
Tema 2.2. CopepxaHue yueOHOro MaTepuana
DNeKTpoNIUTHYE- 1. Teopuss 3JEKTPOIUTHYECKOH AHCCOLHAINH. OK 02
cKas VoHbl. DJIEKTPOIUTHI, HEINEKTPOIUTHL. Peakiuu OK 04
JIACCOLIAIHS U HOHHOTO OOMEHa.
HOHHBII 0OMEH 2. CocraByieHHE peakluii HFOHHOTO 0OMEHa Iy TeM

COCTaBJIEHHS MX TOJIHBIX U COKPALUCHHBIX HOH-

HBIX YpaBHEHHH.

[TpakTHyecKoe 3aHATHE

Pemenne skcrnepuMeHTaIbHBIX 3a1ad. Mccaemo-

BaHME TUIIOB ¥ IIPU3HAKOB XMMHUUYECKHX PEAKIIHIA.
Paznen 3. CtpoeHHe ¥ CBOHCTBA HEOPraHMUYECKHUX BELECTB
Tema 3.1. CopepxaHue yueOHOro MaTepuaa
Knaccuduxanus, 1. Knaccudukanust HEOpraHM4eCKUX BEIIECTB. OK 02
HOMEHKJIaTypa U [IpocTblie U CI0XKHBIE BELECTBA. OK 04
CTpPOEHHE 2. TUIIBI KPUCTAJUTMYECKUX PELIETOK (aTOM-
HEOpPraHU4eCKUX Has, MOJIEKYJIIpHAsi, HOHHAs, METaJUTHUECKas).
BELLCCTB B TOM unclie MPaKTHIECKUX 3aHATHI

[IpakTHyeckoe 3aHATHE

Pemenwue 3agay mo kiaccuuKaluui, HOMEHKIIa-

Type U XUMHYECKUM (HOpMyJIiaM HeopraHuye-

CKMX BEILIECTB pa3JIMYHBIX KJACcCOB
Tema 3.2. ®usuko- | ComepxxaHue yueOHOro MaTepraia OK 02
XUMUYecKue cBOi- | 1.Mertaibl, oOuye Gu3nIECKUe ¥ XUMHYCCKUE OK 04

CTBa HEOpPraHu4e-
CKHX BCHICCTB

CBOMCTBa.

2. Koppo3us MmeTasuioB: BHIbI KOPPO3HH, CITO-
cOOBI 3aIUTHl METAJJIOB OT KOPPO3UHU

3. Hemetamiel. O01mue pu3HyecKue U XuMHye-
CKMeE CBOMCTBA, KjaccuuKalus HOMEHKIATYypa.
4. X¥MHUYeCKHEe CBOMCTBA OKCUIOB, THIPOKCH-
JIOB.

5. X¥MHYECKUE CBOMCTBA KHCJIOT, COJIEH.




[IpakTHyeckoe 3aHITHE
CocraBieHUEe YPaBHEHHH XUMHYECKUX OpHEH-
THPOBAaHHBIX TEOPETHUECKUX 3a]1a4.

Pasnen 4. CTpoeHHE U CBOMCTBA OpraHMYECKHUX BEIICCTB

Tema 4.1. ConepxaHue yyeOHOro MaTepuaa
Knaccudukanus, 1. IlpexMeTr opranuyeckodt XuMUH. OCHOBHBIE OK 02
CTpPOEHHE H MOJIOXXEHUS] TEOPUH XUMHYECKOTO OK 04
HOMEHKJIaTypa CTpOEHHS OpraHuYecKux coeauHeHunt A.M. byr-
OpraHUYECKHX Jeposa.
BEINECTB 2. IlpuHuune! kaccuUKaUU OPraHHUECKUX CO-
€IUHEHHUH.
[IpakTHUYECKOE 3aHATHE
CocTaBiieHHe CTPYKTYpPHBIX (POpMYJT U Ha3Ba-
HUI OpraHM4eCcKUX BELIECTB
Tema 4.2 CroiicrBa | CojiepxaHue yueOHOro MaTepraa OK 02
OpraHUYeCcKHX 1. IlpenenbHbIE yr1€eBOAOPOIbI, FOMOJIOrHYECKHMA OK 04
COCTUHEHU N psia, CBOMCTBA, HAXOXACHUE B IIPUPOJIE.
2. HenpenenbHble YyrieBOAOPOIBI.
3. Kucnopoaconepxamue coeTMHEHUs. (CIUPTHI
U (eHOJIbI, KapOOHOBBIE KUCIOTHI U 3QUpBI, allb-
JErHIbI U KETOHBI, XXUPBI, YriieBoabl). CBOHCTBA,
IpUMEHEHHUE
4. AzoTcoaepxalllie COeqMHEHUS (AMUHBI U aMU-
HOKHCJIOTHI, OCJIKH).
[TpakTHueckoe 3aHsTHE
Pemienue 3agay. I'omosioru u u3omepel, HOMEH-
KJIaTypa
Tema 4.3. ConeprxaHue yueOHOro MaTepHala
Wnentudukanus 1. Benku. Xupsl. Yriaesoasl. [Ipumenenue u ouo- OK 02
OpraHHYEeCKUX JIOrHYecKas poJib yIriieBOJI0B OK 04
BEIIECTB, UX 3Haue- | 2. Ponp opraHuyeckod XMMHUHM B MEIHUIIMHE, CO-
HHE U IPUMEHEHHE | 3JlaHHHM HOBBIX MaTEPHAJIOB, HOBBIX HCTOYHMKOB
B SHEPruu
OBITOBOH U
IPOU3BOJACTBEHHOMN
NEeSTENIbBHOCTH
4eJI0BeKa
Paznen 5. Kunetnueckue U TepMOIMHAMHUYECKHE 3aKOHOMEPHOCTH [TPOTEKAHUS
XUMHYECKHX peaKLUH
Tema 5.1. Cko- ConepxaHue y4yeOHOro Marepuasia
pocTh XuMUueckuX | CKOpOCTh XMMHUYECKMX Deakuui. XHMHUECKOE OK 02
peakLuii. paBHOBECHE OK 04
XUMHUECKOE
paBHOBeCHE [TpakTuyeckoe 3aHATHE
CKOpOCTh XUMHYECKUX peaKl Ui
Paznen 6. PacTBophI
Tema 6.1. ITousitue | Comepxanue yueOHOro Matepuaia
0 pacTBOpax PactBopsl. PactBopuMocTs. MaccoBas noJis pac- OK 02
OK 04

TBOPE€HHOI'O BEIECTBA.

Hpa}(Tqucxoe 3aHATHC




HccnegoBaHue CBOMCTB pacCTBOPOB 2

Pasnen 7 Xumus B ObITY U IPOU3BOACTBEHHOM AEATEJLHOCTH YeJIOBEKA

Tema 7.1. Xumus B | ComeprxaHue yueOHOro Marepuasa 6

OBITY Hoseituive TOCTHXEHUSI XUMHYECKOH HayKH OK 02
IPOU3BOJCTBEHHOH | U XUMHUYECKOHW TEXHOJIOTHH OK 04
JIeSITeILHOCTH

YeJIoBEKa

IIpoMesxyTo4Hast arTecTalus B popme aubPepeHIMpOBaHHOrO 3a4eTa

Bcero: \ 72

3. YcnoBus peanr3aliy y4eOHOro npeaMera

3.1. JIns peanu3aliy IpOrpamMMbl y4eOHOro MpeaMeTa JOJDKHBI OBIT Mpey-
CMOTpEHBHI CJIEYIOIIKE CIIeLHaTbHble IOMEIEeHHs: KaOUHET eCTECTBCHHO-HayYHbIX
JUCLMIUIMH, OCHAIEHHBIH 000pyJOBaHMEM: IMOCAaNO4YHBIE MeCTa IO KOJIUYECTBY
o0y4Jaromxcs; pabodee MeCTo IperoiaBaTesisi; ”HOpMaLOHHbIE CTEH/bI; TEXHU-
YeCKUMHM CpeJCTBaMH OOydYeHHs: MYyJbTUMEIUHHOE 000pyI0BaHue, IOCPEICTBOM
KOTOpPOr0 yYaCTHHKH 00pa30BaTeNbHOIO Ipolecca MpOCMaTPUBAIOT BU3YallbHYIO
MHGOpMAIMIO 110 (GH3HKe, CO3/AI0T NIPE3EeHTallH, BUeoMaTepralel, HHbIE JI0KY-
MEHTBI, KOMIIBIOTED C JIMUIEH3HOHHBIM IIPOrPaMMHBIM 00ecIieueHneM, HHTEPaKTHB-
Has JJOCKa, 3aTeMHEHUe, TOYKa JOCTyIla B MHTEPHET.

3aHATHS IPOBOAATCA C IPUMEHEHHEM 3JIEKTPOHHOIO OOyuYeHHs! U AUCTaHLHU-
OHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH.

3.2. MndopmarronHoe obecriedeHue pealn3aluy porpaMMel

OcCHOBHEIE ITeYaTHBIE U JIEKTPOHHBIE U3IaHUA:

1.Ta6puensy, O. C. Xumus : 10-# xnacc (6a3oBblif yposens) : yuebHuk / O. C.
Ia6puensy, U. I'. Octpoymos, C. A. CinagkoB. — 5-€ u31., crep. — Mocksa : ITpo-
ceeruenue, 2023. — 128 c. : mi. - ISBN 978-5-09-107222-8. - TeKCT : 371€KTPOHHBIH.
- URL: https://znanium.com/catalog/product/2089902

2 T'abpuensn, O. C. Xumus. 11 knacc (6a3oBblit ypoeHs) : yuebnuk / O. C.
I'aGpuensy, . T'. Octpoymos, C. A. CragkoB. — 5-e u3., crep. — Mockaa : TIpo-
cemienne, 2023. — 127, [1] c. : un. - ISBN 978-5-09-103623-7. - Tekcr : a/ek-
TpoHHbI#. - URL: https://znanium.com/catalog/product/2089904

3. Kypun, A. A. Xumus. 10-11 xnacc. ba3oslil ypoBeHb : y4eOHuk / A. A,
YKypuH. - 3-e u3n. - Mocksa : Uznarensctso "IIpocsemenune”, 2022. - 176 ¢. - ISBN
978-5-09-099535-1. - Texct : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2090092

JlonoaHUTEebHbIE HCTOYHUKHU:

4 Kysueuosa, H. E. Xumus. bazossiii ypoBetb. 10 knacc : yuebuuk / H. E.
Ky3snenosa, H. H. I'apa, A. H. JleBkuH ; moa. pea. A. A. Kapuosoii. - Mocksa :
M3narensctBo "TIpocsemenue”, 2022. - 320 c. - ISBN 978-5-09-099548-1. - Tekcr
: anexTpoHHsIi. - URL: https:/znanium.com/catalog/product/2090105

5.Ky3nenosa, H. E. Xumust. basosblit yposens. 11 knace / H. E. Kysnelosa,
A. H. JleBxun, M. A. lllaTanos. - 2-e u3a. - Mocksa : [Ipocserienue, 2022. - 240 c.




- ISBN 978-5-09-

101660-4. -

URL:

Texct 3JIEKTPOHHBIN. -

https://znanium.com/catalog/product/2090107

6.Xumusd. bazoselit ypoBeHb. 10 kiace : yueO6Huk / B. B. Epemun, H. E. Ky3b-
Menko, B. U. TepenuH [u ap.] ; nox. pex. B. B. Jlynuna. - 8-€ 3., CTEpEOTUITHOE -
Mocksa :Uznatensctso "Ilpocsemienue”, 2022. - 208 c. - ISBN 978-5-09-099533-
7. - Texcr : anextponnsii. - URL: https://znanium.com/catalog/product/2090083

7.Epemun, B. B. Xumus : 11-ii xnacce (yriay6aEHHbIH ypoBeHs) : y4eOHuUK / B.
B. Epemun, H. E. Ky3pmenxo, A. A. JIpo3nos, B. B. Jlynun ; nox pea. B. B. JIynuna.
— 10-e m3x., ctep. — Mocksa : [IpocBemenue, 2023. — 480 c. - ISBN 978-5-09-

107469-7. - TeKCT : 37I€eKTPOHHBIH.

4. KOHTpOJIb U OLIEHKa pe3yJIbTaTOB OCBOEHUS y4eOHOro NpeaMeTa
KOHTpOJIb ¥ OlLieHKa pe3yJIbTaTOB OCBOEHHUSI yUEOHOr0 IpeaMeTa OCyIEeCTB-
JISIOTCS MpenojaBaTelieM B Ipoliecce MPOBEeIeHHUs MPAKTHIECKHUX U JaOOPaTOPHbIX
3aHATHM, YCTHBIX ¥ MUCBMEHHBIX OMPOCOB, TECTUPOBAHHUS, & TAK)KE BBINIOJTHEHHUS
CTyJ€HTAaM{ MHIMBUIYaJIbHBIX 3a/laHHM, IPOEKTOB, HCCIIE0OBAHUH.

Pe3ynpraThl 00y4eHHUs

Kpurepuu OoLEeHKH MeTtoasl OLIEHKH

B pesynsTare OCBOCHMs Y4Y€OHOTrO
npeaMeTa 00y4arolUnCs NOJKEH YMETh!

- MCIOJB30BaTh JOCTHXXEHHUS COBpE-
MEHHOH XMMHUUYECKOW HAyKU U XHUMHYe-
CKUX TEXHOJIOTMM Uil TOBBILIEHUS COO-
CTBEHHOI'0 MHTEJJIEKTYajlbHOI'0 pa3BUTHSA
B BBIOpaHHOH MpO(ecCHOHANBLHON Jes-
TEJILHOCTH,

- XapaKTepu3oBaTb Ba)XXHEHIIHE XH-
MUUYECKHE ITOHATHUSA: BEIIECTBO, XUMUYe-
CKHI DJIEMEHT, aTOM, MOJIEKYJia, OTHOCH-
TeJAbHBIE AaTOMHAasT W  MOJIEKYJsApHas
MacChl, HOH, aJlJIOTPOMNHsl, U30TOIIbI.

- XapaKTepU30BaTh. JJIEMEHTHI Ma-
JIBIX TIEPHUOJIOB MO MX MOJIOXKEHHIO B [Tepu-
onuueckoit cucreme J[.M, MeHneneena;
o0111Me XUMHYECKHE CBOMCTBAa METAJLIOB,
HEMETAJIJIOB, OCHOBHBIX KJIaCCOB Heopra-
HUYECKHUX W OPraHUYeCKUX COEHUHEHMH.
[Tepuoamueckuii 3akon .M. Menaeneesa.

- [IOHUMAaThb OCHOBHBIC 3aKOHBI XH-
MHH: COXPAHEHHs MacChl BELIECTB, IIOCTO-
SHCTBa COCTaBa BEIIECTB.

- OmNpeaensiTh: BAJIEHTHOCTh U CTe-
[IEHb OKUCJIEHUS XUMHUYECKHUX 3JIEMEHTOB,
TUII XUMHUYECKOHN CBSI3HM B COEAUHEHUSX,
3apsil MOHA, XapaKTep Cpelbl B BOJHbIX

TecTupoBaHue, BOIPOCH]
K nuddepeHIupoBaH-
HOMY 3aueTy

[TosiHOTA MpOIEMOH-
CTPUPOBAHHBIX 3Ha-
HHUH U YMEHUE NTpUMe-
HATBb UX [PH BBINOJ-
HEHUH TPAKTUIECKUX
paborT.

OueHka «5» cTaBUTCA
IpY NMOJTHOTE OTBETA
WM pelieHus B 00b-
eme 90% - 100%,
Onenka «4» CTaBUTCS
IIpY MOJTHOTE OTBETA
WM pelieHus: B 00b-
eme 70% - 89%,
OreHka «3» CTaBUTCSA
IIpY NOJHOTE OTBETA
HJIH pelieHus B 00b-
eMe 51% - 69%,
OrneHka «2» CTaBUTCS
IpH NMOJIHOTE OTBETA
HJIH pelIeHus B 00b-
eme 50% u MeHee.




pacTBOpax HEOPraHWYECKHUX W OpraHH4ve-

CKHUX COE€JIMHEHUH.
. - OOBSICHATH: 3aBHCUMOCTb CBOMCTB

BELIECTB OT MX COCTaBa U CTPOEHHUS, MPH-
pOLy XMMHYECKOH CBsA3M (MOHHOW KOBa-
JIGHTHOM, METAJNIMYEeCKOM, U BOJOPOJI-
HO#1), 3aBHCUMOCTb CKOPOCTH XHUMHYe-
CKO# peakliuy U NOJIOXKEHHE XMMHYECKOIro
paBHOBECHUS OT Pa3IUYHBIX (HAKTOPOB.

- IPOBOJUTH: CAMOCTOSATE IbHbINA MO~
! UCK XMMHUYeCKoi nHOopMauuy ¢ UCIOJb-
| 30BaHUEM pa3IMYHbIX UCTOYHHMKOB
| (Hay4HO-TTOITYJIAPHBIX M3JaHUH, KOMIIbIO-
TepHBIX 0e3 HaHHBIX, pecypcoB HHTep-
HeTa); HCIOJIb30BaTh KOMITBIOTEPHBIE TeX-
HOJIOTHH U1 00pabOTKU U Iepeayd XH-
MUYECKOH HHPOpMaLIMH U ee MpeJcTaBie-
| HUSL B pa3/IM4HBIX opMax.
- CBA3BIBATh: M3YYEHHBIM MaTepuall

CO CBO€# MpodecCuoHaNbHOMN IESTENbHO-
CTBIO.

MHUYECKHUM GopMyiaM U ypaBHEHHUSM.

- COCTaBJATh CTPYKTypHbIE Qop-
MyJIbl HU30MEPOB CTPOMTH TOMOJIOrHYe-
CKHE psi/ibl OCHOBHBIX KJIacCOB OpraHu4e-
CKHUX COeIUHEHUH.

B pe3ynbraTte OCBOEHHS JIUCLH-
IUIMHBI 00y4Jalouics JO/DKEH 3HATD:

HU1 0 MECTE XMMHHU B COBPEMEHHOM Hay4-
HOM KapTUHE MHUPA,

- IOHMMAaHHUE POJIM XUMHUU B POPMHU-
pOBaHKMHK Kpyrozopa ¥ (yHKLHOHAJIbHOH
rPaMOTHOCTH 4eJIOBeKa i pPellieHHUs
MPaKTUYECKUX 3a1ay.

- BJaJIEeHUE OCHOBOIOJIArarlluMU
XUMHYECKUMU MOHATUAMH, TEOPHSAMH, 3a-
KOHaMH 1 3aKOHOMEPHOCTIMH; YBEPEHHOE
N0JIb30BaHHE XHMHYECKOW TEPMHUHOJO-
rheil 1 CHMBOJIMKOM.

- BJIaJIcHHE OCHOBHBIMH METOJAMU
HAy4yHOTO TO3HaHHs, MCIOJIb3YEMbIMH B
XUMHH: HA0JIIOAEHUEM, OIIMCAHUEM, U3Me-

- peumarh pacy€THBIC 3aJa4H no XHu-

- ¢hOopMHPOBAHHOCTh npeHCTaBne—;

|

|




pEeHHEM, DKCIIEPUMEHTOM, YMEHHe obOpa-
0aThIBaTh, OOBSICHATH pe3yJIbTaThl IIPOBE-
JICHHBIX OTBITOB U JI€J1aTh BBIBOJIBI; TOTOB-
HOCTBb U CITOCOOHOCTH MPUMEHSATH METO/BI
MO3HAHHUS TPU pELIEHUU MNPAKTHUYECKUX
3ajay.

- BJIaZileHWe NpaBUJIaMU TEXHUKH Oe3-
OTaCHOCTH P HCMOJIb30BAaHUU XUMHUYE-
CKHX BelLECTB.




