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Paccmotpeno Ha 3acenannu LK
MaTEeMaTUYECKOro 1 00IIEero
€CTECTBEHHOHAYYHOT'O [IUKJIa
npoTokod Ne 7 ot «28» mapra 2022r.
[Ipencenarens LIK:

/TIsbuenkoBa E.N./

Pabouas nporpamma yue6Ho# qucuumuinabl OY J1.12 Xumus B crieliuaibHOCTH
pa3paborana Ha OCHOBe TpeOoBaHuii  DenepasbHOrO  rOCYJAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CpeIHero oOIero oO0pa30BaHUS, YTBEPKIECHHOTO
npukazoM MunucrepctBa obpazoBanus W Hayku PO Ne 413 ot 17.05.2012r. (c
U3MCHCHUSIMU W JIOTIOJTHEHUSIMH), B  COOTBETCTBHM C  METOIUYECKUMH
pPEeKOMEHIAIMsAMU 10 peaju3ali CpelHero oOlmiero oOpa3oBaHus B Mpejaenax
OCBOEHHMsI ~ O0Opa3oBaTENbHOM  MPOrpaMMbl  CpelHero  Mpo¢eCCHOHATBLHOTO
obOpa3zoBanus Ha 0a3e OCHOBHOrO 00mero ooOpa3oBaHusi (muchbmo JlemaprameHTa
roCyIapCTBEHHOW MOJUTUKH B chepe cpeaHero npodeccuoHaaIbHOro 00pa3oBaHus U
npodeccuoHanbHoro odydenus Munnpocenienus Poccun ot 14.04.2021 Ne 05-
401).

Pa3paboTumk nporpamMmsi:

3umuna JLIL., mpenogaBarens OxepenbeBCKOro .. kKouiemka - dunuana [MT'YIIC

I[OKYMeHT C N3MCHCHHUAMH, BHCCCHHBIMUA HCI[&FOFH‘-I@CKI/IM COBCTOM IIPOTOKOJ OT

21.11.2022r. Ne 3
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIIUITJIMHbI

1.1. O6aacTh npuMeHeHUs padoyeil MPporpaMmbl

PabGouass mporpamma y4yeOHOW JUCHUIUIMHBI SIBJISIETCA YAaCThIO MPOrPaMMBbl
MOJATOTOBKM CIEHMUAIUCTOB cpenHero 3BeHa B cooTBercTtBuM ¢ DPI'OC CIIO no
cneruanbHocTH  27.02.03 ABTOMATHKA M TeJeMEXaHHKA HAa TPAHCIOpTe
("keJIe3HOAOPOKHOM TPAHCIIOPTE).

1.2.MecT0 y4eOHOI JUCHUIIMHBI B IPOrpaMMe NMOATOTOBKH CIEIHAINCTOB
CpeAHero 3BeHa

Vuebnas gucnmmmaa OVY/[.12 XumMusa B CHeOUaNbHOCTH OTHOCHTCS K
JIOTIOTHUTEIHHBIM Y4E€OHBIM JUCLUIIIIUHAM 10 BRIOOpPY 00yYaromerocs.

1.3. Heaun u 3apa4u y4eOHOM TMCHUILUIMHBI — TPeOOBAHMS K pe3yJbTaTam
OCBOEHUS YU4eOHOH TUCIUNIMHBI

OcBoenne comepxkanus ydyeOHor  gucuummumael  OV][.12 Xumus B
CHEUUATLHOCTH  O0OEecrneynuBaeT  JOCTIKEHHE  OOYYalolMMHUCS  JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX PE3yIbTaTOB.

JINYHOCTHBIE Pe3YIbTAThHI OTPAXKAIOT:

1) poccuiCKyl0 TpaXIaHCKYIO HACHTUYHOCTh, NATPUOTU3M, YBAXKEHUE K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepea PonHOM, ropaoCcTH 3a CBOM Kpai,
cBo0 PoauHy, mpolioe W HACTOsAIee MHOTOHAllMOHAIBHOrO Haponaa Poccuw,
yBa)K€HHE TOCYIapCTBEHHBIX CUMBOJIOB (Tep0, (iiar, ruMH);

2) TpPaXIAHCKYH TO3UIMI0 KaK aKTUBHOTO W OTBETCTBEHHOIO 4YJ€Ha
POCCHIICKOTO  OOIECTBA, OCO3HAIOMIETO CBOM KOHCTHUTYIIMOHHBIE TpaBa |
00S13aHHOCTH, YBa)aIOIIEr0 3aKOH M TPaBOIMOPSIOK, O00JAJaI0lEro YyBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAaHHO  MPUHUMAIOIIETO  TPaJAUIMOHHBIE
HallMOHAJNbHBIE M OOIEYETOBEUECKME T'YMAHHUCTHUYECKHE U JAEMOKPATHYECKHE
LEHHOCTH;

3) TOTOBHOCTb K Cy>keHHI0 OTeuecTBy, €ro 3alluTe;

4)  chopMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHsI HAyKHM W OOIECTBEHHOW MPAKTHUKW, OCHOBAHHOIO Ha JUAJOre
KyJIbTYp, a TAaKXK€ Pa3au4HbIX (opM OOIIECTBEHHOTO CO3HAHWSA, OCO3HAHHE CBOETO
MeCTa B MOJIUKYJIbTYPHOM MHUPE;

5) c(hOpPMHUPOBAHHOCTh OCHOB CaMOPa3BUTHS ¥ CAMOBOCIHUTAHUS B
COOTBETCTBHUM C OOIICUYETIOBEYSCKMUMU IIEHHOCTSIMUA W HJCAIaMH TPakIaHCKOTO
o01ecTBa; TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIBHOW, TBOPYECKOW W
OTBETCTBEHHOM JEATEIHbHOCTH;

6) ToJIepaHTHOE CO3HAHUE U MOBEACHHUE B MOJIMKYJITYPHOM MUPE, TOTOBHOCTH U
CIIOCOOHOCTh ~ BECTM  JWajor C JPYIMMH  JIIOAbMHU, JOCTUTaThb B  HEM
B3aMMONOHUMAHMS, HAXOAUTH OOIIHE LIeJIM U COTPYAHUYATD JJIsl X JOCTHXKEHUS,;

7) HaBBIKM COTPYJIHHUYECTBA CO CBEPCTHUKAMM, JE€TbMU MIAJIIETO BO3pacTa,
B3pOCIBIMM B 00pa3oBaTelbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  y4eOHo-
UCCJIeI0BATENHCKON, TPOSKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;




8) HpPABCTBEHHOE€ CO3HAHME U I[IOBEJICHME Ha OCHOBE  YCBOECHUSA
00IIeYeIOBeUeCKUX [IEHHOCTEH;

9) TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaM000pa30BaHUIO,
HAa TPOTSHKCHHHM BCEW JKWM3HM, CO3HATENhbHOE OTHOIICHHE K HEMpPEephIBHOMY
o0pa3oBaHMIO KaK YCIOBUIO YCIEIHOW MpodecCHOHANIBHONH ©  OOIIEeCTBEHHOM
JIeSITEIBHOCTH,

10) »scTeTHueckoe OTHOIICHHWE K MHUPY, BKJIIOUAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHHUI;

11) mnpuHATHE M peaym3aIuio IIEHHOCTEW 30pOBOTO M Oe30macHoro obpasa
KU3HH, TIOTPEOHOCTH B  (DU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHAX
CIIOPTUBHO-03/IOPOBUTEILHON ACSITEIBHOCTHIO, HENPUITHE BPEIHBIX TPHUBBIUCK:
KypeHUs1, YIIOTpeOJIeHUS aJIKOTOJIsl, HAPKOTHUKOB,;

12) OGepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3UUECKOMY H
NICUXOJIOTHYECKOMY 3J0POBBI0, KaK COOCTBEHHOMY, TaK W IPYTHUX JIOJACH, YMCHHE
OKa3bIBaTh MEPBYIO TTIOMOIIIb;

13) oco3HaHHBIN BeIOOp Oymyied npodeccuu U BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX JKU3HECHHBIX TUIAHOB; OTHOIIIEHUE K MPO(EeCcCHOHATBLHON JAesTeIbHOCTH
KaK BO3MOXHOCTH Y4acTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
0011IeHAITMOHATBHBIX MPOOJIEM;

14) chOpMHUPOBAHHOCTH HDKOJIOTUYECKOTO MBINUICHUS, TMOHUMAHUS BIVSTHHS
COIMATPHO-D)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOJHON W COIUATBLHOU
Cpenpl; MPHUOOPETEHHE OIbITa KOJIOTO-HATIPABICHHON e TEILHOCTH;

15) oTBETCTBEHHOE OTHOIIEHHE K CO3JAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
IIPUHATHS IEHHOCTEN CEMENHOM KU3HH.

MeTanpeaMeTHbIe Pe3YJbTAThI OTPAKAIOT:

1) yMmeHHe camMOCTOSATETLHO OMPEACNATh LETU ACITEIBPHOCTH W COCTABIISITH
IUTAaHBI  JICTEIIbHOCTH, CaMOCTOSITEIbHO — OCYIIECTBIIATh, KOHTPOJUPOBATH W
KOPPEKTUPOBATh JIEATEIBHOCTh; WCIOJIB30BaTh CE€ BO3MOXKHBIE PECYpChl IS
JOCTHKEHHSI TIOCTABJICHHBIX IIE€JICH W pealn3aliy MJIaHOB JIeATEIHHOCTH; BHIOUPAThH
YCIICIITHBIE CTPATETHUH B PA3ITUYHBIX CUTYAIIHSX;

2) yMeHHE TMPOIYKTUBHO OOMATBCS M B3aWMOJCHCTBOBAaTH B IpoIlecce
COBMECTHOH JESTEIIbHOCTH, YYUTHIBATh MO3UIIUU JPYTHX YIaCTHUKOB JIEATEITHHOCTH,
¢ pekTUBHO pa3peniaTh KOHPIUKTHI;

3) BiameHWE HaBBIKAMHU IIO3HABATEIBHOU, Y4YEOHO-UCCIENOBATEILCKON W
MIPOCKTHOM JCSATENHHOCTH, HABBIKAMHU pa3pelieHus TpoOsieM; CIOCOOHOCTh W
TOTOBHOCTh K CaMOCTOSITEILHOMY TOMCKY METOJOB PEHICHUS MPAKTHYECKUX 3a/ad,
MPUMEHEHUIO PA3TUYHBIX METOIOB TTO3HAHNUS,

4) TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATEIHHOM HWHGOPMAIIMOHHO
MO3HABATEIILHON JIESITEIIbHOCTH, BJIQJICHHE HAaBBIKAMHU TIONYyYCHUS HEOOXOIMMOM
uHPOpPMAIIMU U3 CIOBapeil pa3HBIX THUIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3TUUHBIX
UCTOYHUKAX HWHPOpPMAIUN, KPUTUYECKH OICHWBaTh M  HHTEPIPETUPOBATH
UHGOPMAITHIO, TIOTYYaEMYIO U3 Pa3INIHBIX HCTOYHUKOB;

5) yMeHue HCIOJIb30BaTh CPEACTBA MH(DOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHonoruit (mamee - WKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H

OpPraHU3allMOHHBIX 3ada4 C CO6J'IIOI[CHI/ICM TpC6OBaHHﬁ OProHOMHKH, TCXHHKHU
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0€30MacHOCTH, TUTHUEHBI, PECYPCOCOEPEIKEHNUS, MPABOBBIX U ITHYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

6) yMmMeHuE OMNpeAeNsITh Ha3HayeHUuE M (PYHKUUU Pa3IUYHBIX COLMAJIBHBIX
UHCTUTYTOB;

7) yMeHHEe CaMOCTOSITENIbHO OLIEHUBATh M IPUHUMATh PEIICHHUS], ONIPEACIISIONIIEe
CTpATeruIo MOBEJICHUS, C YUETOM T'PAXKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEMH;

8) BIaJeHUE S3BIKOBBIMU CPEJICTBAMHU - YMEHHUE SICHO, JOTUYHO U TOYHO
u3JlaraTh CBOIO TOUKY 3PEHUS, UCIIOIH30BATh aJICKBATHBIC S3BIKOBBIC CPEICTBA;

9) BrameHWe HaBBIKAMHU IIO3HABATENLHON pedIeKCMU Kak OCO3HAHUS
COBEPINIAEMBIX JEHCTBUA W MBICIUTEIBHBIX TPOIECCOB, WX pPE3yJIbTATOB W
OCHOBaHM, TPAHUI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX IMO3HABATENLHBIX 3a7a4 W
CPENCTB MX JOCTHKCHUS.

IIpeaMeTHBIE PEe3YAbTATHI OTPAXKAIOT:

1) chopMHpPOBaHHOCTh MPEJCTABIECHUNH O MECT€ XUMHHM B COBPEMEHHOW Hay4dHOU
KapTUHE MHUpa; TMOHMMAaHHE pOJM XUMUU B (OPMHPOBAHUU Kpyrozopa H
(GyHKIHMOHATIBLHOM rPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHUs] MPAKTHUYEeCKUX 3a/1a4;

2) Bia/ieHHe OCHOBOIOJATralOIIMMU XUMUYECKUMU TOHSITHSIMU, TEOPUSIMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMU; YBEPEHHOE I0JIb30BAHUE XUMUYECKONM TEPMHUHOJIOTHEH WU
CHUMBOJIMKOM;

3) BnajeHWEe OCHOBHBIMM METOJAaMU HAyYHOTO TIO3HAHUS, MCIOJIb3yeMbIMU B
XUMUHU: HaOJIIOZICHNUE, OIKCAaHMUE, U3MEpeHHUe, AKCIIEPUMEHT; yMEHUE
0o0pabaThiBaTh, OOBICHATH PE3YJbTAThl TMPOBEICHHBIX OMBITOB W JIEJATh BHIBOIBI,
TOTOBHOCTh H CIIOCOOHOCTH TMPUMEHSATh METONbI TIO3HAHUS TPU PEHICHUU
MPaKTUYECKUX 3a]1a4;

4) chopMuUpPOBAaHHOCTh YMEHHS J1aBaTh KOJWYECTBEHHBIC OIEHKH W TIPOBOIUTH
pacyeTsl MO0 XUMHUYECKUM (hopmysiaM U ypaBHEHUSIM;

5) BiajeHue MpaBUiiaMU TEXHUKU O€30MACHOCTU MPU HCIIOJIb30BAHUU XUMHUYECKUX
BEIIECTB;

6) chopmMupOBaHHOCTH COOCTBEHHOM TMO3UIMU IO OTHONIEHUIO K XHUMHYECKOU
uH(dopMaIuu, NOJy4aeMOr U3 pa3HbIX HCTOYHUKOB.

1.4. KosudyecTBO 4YacoB Ha OCBOeHHE padoueil mporpamMmbl y4eOHOM
AUCHUTLTHHBI
o0BeM 00pa3oBaTeNbHON MPOrpaMMbl — 95 4acoB, B TOM 4HCIIE:
paboTta 0OyJaronuxcsi BO B3aUMOCHCTBUY C TIperoaBareieM — 95 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUATLIAHBI

2.1. O0beM y4eOHOM IMCHMILIMHBI H BUABI Y4e0OHO#l padoThI

Buna yueO6Hoii padoThl

Oovem uacos

00BeM 00pa30BaTEeNbHON MPOrPAMMBbI 95
paboTta 00yJaronuxcsi BO B3aUMOJICHCTBUY C TIPETIOIaBaTelieM 95
B TOM YHCIIE:

n1abopaTOpHbIE 3aHATUS -
IIPAKTUYECKNE 3aHATHS 16

Camocmosmenvras paboma odyuaoue2ocs

[IpomexxyTouHas arrecrauus B popMme oughghepenyuposannozo

3auema




2.2. TemaTu4ecKMid IJIAH U CO/IEPKAHNE YUeOHOM JUCUMIIJIMHBI

HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaJa, 1a00paTopHble U MPAKTUYECKUE 3aAHATHS, CAMOCTOSITeIbHAS Oo0bem | YpoBeHb
pa3aesioB U TeM paboTa o0y4aoummxcs YacoB | OCBOCHUSA
1 2 3 4
BBenenue Copep:xxaHue y4e0HOIro MmaTepuaja
HayuHnbie MeTO1bl TO3HAHUS BEIIECTB U XUMHYECKUX ABJICHUN. POJIb SKCIIEpUMEHTa U TEOPUU B XUMHUH. 2 1
MopenupoBaHue XUMHUYECKUX MPOLIECCOB. 3HAUCHUE XUMHH B Pa3BUTUN BAKHEUILIUX OTpacieit
IIPOMBINUIEHHOCTH U CEJIbCKOI0 X031iCTBA. XMMUS M OKpYXKarolas cpesa.
Pa3znen 1.00masi ¥ HeOpraHM4yecKasi XuMHMsl. 49
Tema 1.1. Copep:xxaHue y4e0HOro MmaTepuaJja
OcnoBHble moHsiTHA | 1.1.1 OcHOBHBIE MOHATHS XUMUH. BemectBo. AToM. Mornekyna. XUMUYECKUNA 3JIEMEHT. AJUIOTPOTIHS. 2 2
U 3AKOHbI XUMHHU [IpocTble u cnoxHble BenecTBa. KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKUE 3HAKU U
dbopmynel. OTHOCHTETBLHBIC ATOMHASI U MOJIEKYIIsIpHasi Macchl. KonmndaecTBo BemecTBa
1.1.2 OcHOBHBIE 3aKOHBI XUMUHU. CTEXMOMETPHSL. 3aKOH COXPAHEHUS MACChl BEIIECTB. 3aKOH MOCTOSHCTBA 4 2
COCTaBa BEUIECTB MOJICKYJISIPHOM CTPYKTYpPHL. 3aKOH ABOTraJpo U CIIEACTBUS X Hero. PacueTHble 3aaun Ha
HAaXO0’KJIEHNE OTHOCUTEJIbHON MOJIEKYJISIPHOM MacChl, OIPeIeICHNE MAaCCOBOM JOJIU XUMUYECKUX 3JIEMEHTOB
B CJIO’)KHOM BEILIECTBE
Tema 1.2. Copep:xxanue y4e0HOro MmaTepuaja
IMepuognueckuia 1.2.1 Ilepuoanueckuit 3akon .. Menneneesa. Otkpoitue [I.1. MenaeneeBsiM [lepuoanueckoro 3akoHa. 2 2
3aKO0H U [Tepunonnueckwuii 3akoH B popmynuposke [[.1. Menpaeneena.
nepuoAnvecKas [Teproauyeckast TabIHIIa XUMHYECKHUX 3JIEMEHTOB — rpadaeckoe 0TOOpaKeHHE MEePHOJUIECKOr0 3aKOHA.
cucreMa Xumuueckux | CTpyKTypa mepuognvecKoil TabIuIbl: IEPHOIbI (Majibie ¥ OOJIBbINE), TPYNIIHI (TJTaBHAS U TOOOYHAs).
ynemenToB JI.H. 1.2.2 Crpoenune atoma u nepuoguyeckuii 3akoH [[.1. MenneneeBa. AToMm — ciiokHas yactuua. Aapo 2 2
MenneneeBa u (IpOTOHBI ¥ HEUTPOHBI) U INEKTPOHHAS 000104Ka. M30TOnBI. CTpOCHUE 3TEKTPOHHBIX 000JI0YEK aTOMOB
CTPOCHHE aTOMA. 3JIEMEHTOB MaJIbIX TIepro10B. OCOOCHHOCTH CTPOCHHUSI SJIEKTPOHHBIX 000JI0YEK aTOMOB JJIEMEHTOB
00JIBIINX TIepUOI0B (TIepEXOAHBIX 3JIeMeHTOB). [loHsTHE 00 OpOUTANIAX. S-, p- U d-OpOuTany.
DNeKTPOHHbIE KOH(DUTYpaAIIUU aTOMOB XUMUYECKUX 3JIEMEHTOB.
CoBpemenHast pOpMyYITHPOBKA MEPHOIUIECKOTO 3aKOHA. 3HAYCHHUE MTEPUOTUNIECCKOT0 3aKOHA U
MEPUOIUYECKON CUCTEMBI XUMUYECKUX 351IeMeHTOB JI.J. MenneneeBa 1 pa3BUTHS HAYKH U IOHUMAHMS
XUMUYECKON KapTUHBI MUpa
Tema 1.3 Ctpoenue Copep:xxaHue y4e0HOro MmarepuaJja
BellecTBA. 1.3.1 Tumnbl XUMUYECKOH CBSI3U 2 2

Honnast xumuueckast cBsizb. Katnonsl, nx o0pa3oBaHHe U3 aTOMOB B pe3yJIbTaTe MPOIecca OKUCICHHUS.




AHNOHBI, X 00pa3oBaHUe U3 aTOMOB B pe3yJIbTaTe IMpolecca BoccTaHoBNeHus. MloHHas cBs3b, Kak CBS3b
MEX1y KATHOHAMHU U aHHOHAMHU 3a CUET AJIEKTPOCTATUYECKOTO MPUTsHKeHUs. Kitaccudukaiys noHOB: 10
COCTaBy, 3HaKy 3apsija, HAUIMUUIO TUIpaTHOM 00010uku. MoHHBIC KprcTaumaeckue pemerku. CBOHCTBa
BEILECTB C MOHHBIM THUIIOM KPUCTALTUYECKON PEIIETKH.

KoBaneHTHast xuMuueckas CBsi3b. Mexanu3m 00pa3oBaHMs KOBAJECHTHOM CBsI3M (OOMEHHBIN U IOHOPHO-
aKLIENITOPHBIN). DIEKTpOOTpULAaTENBbHOCTh. KOBaseHTHBIE NOJIsIpHas U HenosipHas cBa3u. KpatHocTh
KOBAJIEHTHOM CBSI3U. MOJIEKYJISIPHBIE U ATOMHBIE KpUCTAININYECKUE penieTku. CBOMCTBA BEMIECTB €
MOJIEKYJIIPHBIMU U @TOMHBIMH KPUCTAIUNTMYECKUMH PELICTKAMH.

Merammueckas cBsA3b. MeTaimnyeckas KpUCTAIIMYECKas PEIIETKA U MeTalNInYecKasi XUMUYecKas
cBs13b. DU3NUECKHE CBOMCTBA METAJIOB.

1.3.2 ArperatHple COCTOSIHHS BEIIECTB M BOJOPOIHAS CBSA3b. 1BEp/I0€, )KUIKOE U Ta3000pa3HOE COCTOSHUS
BelecTB. [lepexo/ BelecTBa u3 OJJHOTO arperaTHOro0 COCTOSIHUA B Jipyroe. BompopoiHas cBs3b.

Uuctele BelecTBa U cMecH. [lonsiTre 0 cMecu BemiecTB. ['oMoreHHbie U rereporeHHbie cMecu. Coctan
cMeceil: 00beMHast 1 MaccoBast TOJIM KOMIIOHEHTOB CMECH, MAaCCOBAst IOJISI TPHUMECEH.

1.3.3 Jducnepcubie cuctemsl. [lonsiTue o nucnepcHoit cucteme. JlucrnepcHas (aza u gucnepcroHHas cpefa.
Knaccudukanus aucnepcHbix cucteM. IIoHATHE 0 KOJTOMTHBIX CHCTEMAX.

Jlaboparopusie onbIThl [loaydeHne sMyIbcud MOTOPHOTO Macia.

Tema 1.4. Boaa.

ConepxaHue y4eOHOro Marepuasa

PacTBOpBI. 1.4.1 Bona. PactBopsl. PactBopenune. Bona kak pactBopurens. PactBopumocTs BemecTs. HachineHHsle,
DJIEKTPOJIMTHYECKAS | HCHACHIIIICHHBIC, IIEPECHIIIEHHBIC PACTBOPHI. 3aBUCHMOCTb PACTBOPUMOCTH Ta30B, KHUIKOCTEH U TBEPIbIX
AMCCOHALIUS. BEIIIECTB OT pa3IMyHbIX (pakTopoB. MaccoBas J10Jis1 PaCTBOPEHHOTO BELIECTBA.
1.4.2 DaeKTpOJIUTHYECKAS AUCCOIUALINS. DIEKTPOIUTHI U HEAJIEKTPOIUTHI. DIECKTPOJIUTHIECKAS
auccoruanus. MexaHu3Mbl 3JIEKTPOIUTHYECKON TUCCOLUALIMU JIJISl BEUIECTB C PA3IMYHBIMU TUIIAMHU
XUMHYECKOM CBS3U. [ MIpaTUpOBAHHBIE U HETMAPATUPOBAHHBIE HOHBI. CTENEHb IEKTPOIUTUYECKOMN
nucconranui. CUIIbHBIE U Cl1a0ble 3JeKTPOIUThl. OCHOBHBIE MOJIOKEHHS TEOPHH FIEKTPOIUTUYECKON
auccoranuu. KucimoTsl, OCHOBaHUS M COJIM KAK DJIEKTPOIUTHI
IIpakTnuyeckne 3ansaTusa Nel
[TpuroToBieHre pacTBopa 3aJaHHONW KOHIEHTPALUKI
Tema 1.5. CopepxaHne yaeOHOro MaTepuaa
Kuaacenpukanus 1.5.1 Kucnotsl u ux cBoicTBa. KHCIOTHI KaK 3JEKTPOJIUTHI, HX KJIACCU(PUKALIHS 110 Pa3TUIHBIM MTPU3HAKAM.
HEOPraHU4eCKHX XUMHUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUH JICKTPOTUTHUYECKON Aucconnann. OcoOeHHOCTH
COeIMHEeHUI U uX B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOW CEpHOM M a30THOM KUCIIOT ¢ MeTayuiaMu. OCHOBHBIE CITOCOOBI
CBONCTBA IIOJTYy4Y€HHS KUCIIOTBHL.




1.5.2 OcHoBanus U UX cBoricTBa. OCHOBAaHMS KaK JIEKTPOIHUTHI, X KIacCHU(pHUKAIIS IO Pa3INYHBIM
MpU3HaKaM. XHUMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUH JIEKTPOIUTUUECKON TUCCOLMALIUH.
PaznoxeHne HepacTBOPUMBIX B BOJIe OCHOBaHMM. OCHOBHBIE CITOCOOBI TOJyUYEeHHsI OCHOBAHUM.

1.5.3 Conu n ux cBoiictBa. Conu Kak 31eKTposnuThl. Conu cpeiHne, KUCIbIE U OCHOBHBIE. XUMHUECKH
CBOMCTBA COJICH B CBETE TEOPUHU IJIEKTPOJUTHUECKON Aucconrani. CrocoObl MOTydeHUs COJeH.
I'maponus cosen

1.5.4.0xcunet u ux cBoiictBa. ConeoOpa3syroniue U Hecosieoopasyroriue okcuasl. OCHOBHBIE, aM(pOTEPHBIC
Y KHCJIOTHBIC OKCHUBL. 3aBUCUMOCTh XapaKTepa OKCH/Ia OT CTENEHU OKHCICHUSI 00Pa3yIoIIero ero MeTasmia.
XUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHne OKkCuioB.

JIaGopaTopHBIE OTIBITHI

HcnbiTanue pacTBOPOB KUCIOT HHAUKATOpaMu. VMicribITaHHE pacTBOPOB IIEJIOYENH WHANKATOPAMH.
BzanmoseilicTBre MeTanIoB ¢ KuciaoTaMu. B3anMoeiicTBre KUCIOT C OKCHIaMH METAIIOB.
B3anMomelicTBre KUCIIOT ¢ OCHOBAaHUSIMH. B3anMoeiCTBUE KHUCIIOT C COJIIMMU.

B3anmopencTeue menoyen ¢ coiasiMu. PasnoskeHne HepaCTBOPUMBIX OCHOBAHUM.
BzaumopeiictBue coseil ¢ metauiamu. BzanmoaencTsuie coyieil 1pyr ¢ Ipyrom.

IIpakTnyeckoe 3ansiTue Ne 2
Peakuuu nonsoro oomeHna. ['uaponus conei.

Tema 1.6.
XuMuyeckue
peakuuu

ConepxaHue y4eOHOro Marepuasa

1.6.1 Knaccudukanuss XHMHYECKUX peakIuii. Peakinu coetuHeHus, pa3aoKeHus, 3aMelIeHus1, OOMEHa.
Karanutnueckue peakuuu. O6paTuMble 1 HEOOpAaTHUMbIE PeaKIMU. | OMOT€HHBIE U TETEPOTeHHbIE PEAKIIUH.
DK30TepPMUYECKUE U IHAOTEPMUUYECKHUE peaKIiu. TermoBoi 3PpHeKT XUMUUECKUX PEaAKITHA.
TepMOoXUMHUUYECKUE YPAaBHEHUS

1.6.2 OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKucaeHus. OKUCIUTENb U BOCCTAHOBJICHUE.
BoccranoBurens u okuciaeHne. MeTo | 3JeKTPOHHOT0 OaniaHca Uil COCTAaBJICHUS YpaBHEHHM
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI. DJIEKTPOIIU3.

1.6.3. CkopocTh XUMHUYECKUX peakuuil. [loHATHE O CKOPOCTH XMMHUYECKUX peaKLuii. 3aBUCUMOCTb
CKOPOCTH XUMHUYECKUX PEAKIUI OT pa3InYHbIX (PAKTOPOB: MPUPOJIbI PEATUPYIOLINX BELIECTB, UX
KOHIIEHTPALUK, TEMIIEPATypPbl, IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUSI KaTaJIN3aTOPOB.
O6paTuMOCTh XUMHUYECKHUX peakiuii. OOpaTUMBbIC H HEOOPATHUMBIC PEaKIIMH. XUMHUYECKOE PAaBHOBECHE U
CIOCOOBI €r0 CMEIICHUS

IIpakTnyeckoe 3ansiTue Ne 3
VccnenoBanue BIUSHYS Pa3InYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PeaKlnu.
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Tema 1.7. MeTa1iibl "
HEMETAJJIbI

Copep:xxaHue y4e0HOIro MmaTepuaJja

1.7.1 Metamibl. OCOOEHHOCTH CTPOSHHS aTOMOB U KpHCTAIIOB. DU3HUYECKHE CBOMCTBA METAIIIIOB.
Knaccudukanmst METaJIIOB IO pa3IMYHBIM MpU3HAKaM. XUMHYECKUE CBOMCTBA METAJIOB.
DNEKTPOXUMHUUECKUN psi HANIPsSHKEHUH MeTaiuioB. MeTtamorepmust.

OO6ume cnocoObl mosryueHust MetayuioB. [lonsTue o metamutypruu. [lupomeranayprus, rHIpOMETaILTypIrus
1 3JIeKTpoMeTautyprusi. CruiaBbl YepHBIE U LIBETHBIE.

1.7.2 Hemertanmnsl. OCOOEHHOCTH CTpOEHUsSI aTOMOB. HemeTauibl — mpocThie BeniecTBa. 3aBUCUMOCTh
CBOMCTB raJJOr¢HOB OT HX IOJIOKEHUS B HepnonnquKoﬁ cucreMe. OKUCIUTENbHBIE U BOCCTAHOBUTEILHEIE
CBOICTBa HEMETAJJIOB B 3aBUCHMOCTH OT MX MOJIOKEHUS B Py AIEKTPOOTPUIIATENILHOCTH

IIpakTnueckoe 3ansaTne Ne 4
Pemienue skcriepuMeHTAIbHBIX 33/1a4.

Pasznea 2. Oprannyeckasi XumMusi.

44

Tema 2.1. OcHOBHBIE
OpPraHuvYecKoi XuMUM
U TeOPHUs CTPOCHUS
OpPraHMYecKux
COeIMHEeHU

ConepxaHue y4eOHOro Marepuasa

2.1.1 IIpeamet oprannyeckoit xumuu.l[pupoHbIE, ICKYCCTBEHHBIE U CHHTETUYECKHUE OPTAaHUYECKHUE
BCIICCTBA. CpaBHGHI/Ie OpraHn4CCKUX BCHICCTB C HCOPTAaHUYCCKUMMU.
BanentHocts. XMMHUECKOE CTPOCHUE KaK MOPSIOK COETMHEHUSI aTOMOB B MOJIEKYJIbI 110 BAJICHTHOCTH

2.1.2 Teopus cTpoeHus opranndeckux coenrHeHuit A.M. bytieposa. OCHOBHBIE TIOJIOKEHUSI TEOPUH
XUMHYECKOro crpoeHus. 3omepus u u3omepsl. XumMuueckue GopMysibl 1 MOAEIH MOJIEKYII B
OPraHN4YeCKON XUMHH

2.1.3 Knaccudukarus peakiinii B OpraHnueckoil XuMuu. Peakiiuu npucoeuuenus (THAPUPOBAHUS,
raJloOTeHUPOBAHUS, THAPOTAIOTCHUPOBAHUS, TUApATaluy). Peakiuu oTmernieHus (1eruipupoBaHus,
JETUIpOraJIoreHUPOBaHNUs, AeruapaTanun). Peakuun 3amemenus. Peakium nzomepuzanuu

2.1.4 Knaccuduxkanus opranndeckux BemecTs. Kinaccuukanus BEmecTs Mo CTPOSHHUIO YIIEPOJHOTO
CKeJleTa U HaTM4Mio (YHKIIMOHATBHBIX rpymil. ['omonoru u romonorust. Hagana nomenkiarypsl [UPAC

Tema 2.2
YriaeBoaopoabl U UX
NMPUPOJAHBIE
HCTOYHHKH

Conepxanue y4eOHOro Marepuasa

2.2.1 AnxaHbl. AJKaHbl: TOMOJIOTHUECKUHN Psijl, N30MEPUS U HOMEHKJIaTypa aJIkaHOB. X MMUYECKUE CBOWCTBA
JIKaHOB (METaHa, 3TaHa): TOPEHUe, 3aMellIeHNe, pa3ioKeHue, JeruapupoBanye. IlpuMeHeHne ankaHoB Ha
OCHOBE CBOMCTB.

2.2.2 AnkeHsl. DTHIEH, €ro MoTy4YeHue (IeTHIPUPOBAaHUEM dTaHa, JEMOJIMMEPH3AIUEH TTOJUATHIICHA).
I'omonornueckuii psan, H30Mepusi, HOMEHKIIATypa aIKEHOB. XMMHUUYECKHE CBOMCTBA 3TUIICHA: TOPEHHUE,
KaueCTBEHHBIC peakiny (0OecIBeUrMBaHNE OPOMHOM BOBI M PaCTBOpA MepMaHTaHaTa Kajus), THapaTalus,
nosmMmepusanus. [Ipumenenue sTuieHa Ha OCHOBE CBOMCTB.

2.2.3. Jluensl u kayuyku. [loHsiTHE O IMEHAX KaK yIrJIeBOAOPOJAX C ABYMS IBOMHBIMU CBSI3SIMHU.




CornpsbKkeHHbBIE THeHBI. XUMHUYECKHE CBOMCTBa OyTaaueHa-1,3 u n3onpeHa: odeciBeunBaHrue OpOMHOM
BOJIbl U ITOJIMMEpPU3aLUs B KaydyKd. HaTypasibHble U CHHTETHYECKHE KaydyKu. Pe3una.

2.2.3. AnkuHbl. AnleTuiieH. XMMAYECKHE CBOMCTBA alleTHIICHA: TOPEHHE, 00ECIIBEUNBaHNE OPOMHON BO/IBI,
IIPUCOECIMHEHNE XJI0POBOAOPOAa U ruaparanus. [[puMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB.
MexkiaccoBasi U30MepHUs C ajTKaIiuCHAMH.

2.2.4 Apensl. ben3on. Xumuueckre CBOMCTBa O€H30J1a: TOPEHHE, PEaKIIUH 3aMeIIeHNs (TaJIoreHUPOBaHHUE,
HuTpoBaHue). [I[pumMenenne 0eH30J1a HA OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHUKHU YTIeBOA0poA0B. [IpupoaHblil ra3: cocTaB, NPUMEHEHUE B KaUY€CTBE TOIUIMBA.
Hedts. CoctaB u nepepadborka HedTu. [leperonka nedtu. HedrenpoayKkTol.

JlaGopaTopHbIE OTBITHI.
O3HaKOMJIEHHE C KOJUIEKIIMEH 00pa3oB He()TH U IPOAYKTOB €€ mepepaboTKH.

IIpakTnyeckoe 3ansitue Ne 5
ITonyuyeHnue MeraHa u dTuieHa. V3ydeHne ux CBOMCTB.

Tema 2.3.
Kucnopoaconepxamg
ue OpraHuvecKme
coeIMHEeHHA

Copep:xxaHue y4e0HOro MmarepuaJja

2.3.1 Crnuprsl. [onydenue sTaHoma OposkeHUEM TIIIOKO3bI U THApaTaluen 3TuieHa. [ uapokcuibpHas
rpynna kak ¢yHkiuoHansHas. [loHaTue o mpeneiabHbIX OJHOATOMHBIX CIUPTaxX. XUMHUECKHUE CBOICTBA
ATaHOJA: B3aUMOJICHCTBUE C HATpHEeM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX 3(PUPOB, OKUCIICHHUE B aIbACTHU.
[IprMeHeHre 3TaHoJIa HA OCHOBE CBOMCTB. AJIKOT'OJIN3M, €0 MOCJIEACTBUS U PEAYIPEKICHHE.

['munepun kak npeAcTaBUTEIbL MHOTOATOMHBIX cCIUPTOB. KauecTBeHHast peaklivsi Ha MHOTOATOMHBIE
cnuptsl. [IpuMeHeHne rimneprHa.

®enon. Pusznueckre U XUMUYECKUe cBOMCTBa (eHoNa. B3anMHoe BIIMsIHEE aTOMOB B MOJIeKyIie (heHoa:
B3aMMO/ICHCTBUE C TUIPOKCHIOM HATPUSI U A30THOM KHUCIOTOMN

2.3.2 Anpaerunsl. [lonarue 06 anbaerngax. AnpaeruaHas rpynmna kak GyHkiuoHanpHas. Gopmansaerua u
€ro CBOICTBA: OKHCIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBIEHHUE B COOTBETCTBYIOLIUH CIIUPT.
[TonmyyeHue anbJerua0B OKHCICHUEM COOTBETCTBYIOIIMX CIUPTOB. [IpumMenenue Gpopmanbaeruaa Ha
OCHOBE €T0 CBOWCTB

2.3.3 Kap6onosslie kucnotsl. [Tonarue o kapOoHOBBIX kuciaoTax. KapOokcuinbpHas rpymmna Kak
dbyHKIMOHATBHASA. ['OMOTOTHYECKUA PsiJT IPEIEeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [lomydeHue
KapOOHOBBIX KHUCJIOT OKHCICHUEM allbJIETUI0B. XUMUYECKUE CBOWCTBA YKCYCHOM KUCIIOTHI: 001IHe
CBOICTBa ¢ MUHEPAJbHBIMH KUCIOTAMH U peakius 3Tepudukanuu. [[pumMenenne ykcycHOW KHCIOTHI Ha
OCHOBE CBOMCTB. BBICIINE JKUPHBIE KUCIOTHI HA IPUMEPE NAIIBMUTUHOBOW U CTEAPUHOBOM KUCIIOTHI

2.3.4 Cnoxubie 2¢upsl 1 xupbl. [lomyderne cinoxHbIx 23UpoB peakiueit srepudukanun. CioxHbie 3QUpbI
B Ipupoe, ux 3HaueHue. [IpuMeHeHne cioxHbIX 3(UpPOB HA OCHOBE CBOMCTB.
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Kups! kak cnoxxasie a3¢upsl. Kimaccudukamus sxupoB. XUMUUYECKHE CBOMCTBA )KUPOB: TUAPOIU3 U
TUAPUPOBAHUE KUIKUX KUPOB. [IpuMeHeHNEe )KUPOB HA OCHOBE CBOMCTB. MbL1a

2.3.5 YraeBoapl. YTIEBObI, UX KIACCU(DHUKAIIMS: MOHOCAXapu bl (TJTF0K03a, PpyKTO3a), JUcaxapu bl
(caxapo3sa) u monucaxapusl (Kpaxmai U HEeJI0I03a).

['mroK03a — BEIIECTBO C IBOMCTBEHHOW (PYHKITMEH — alIbIETHAOCIIUPT. XUMUYECKUE CBOWCTBA TITIOKO3BI:
OKHCJICHHE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CITUPTOBOE OposkeHue. [IpumeneHune
TJTIOKO3bl HA OCHOBE CBOMCTB.

3HaueHUE YIIIEBOIOB B )KUBOW MPUPOC U KU3HU uenoBeka. [IoHATHE 0 peaKusIX MOJTUKOHACHC AN U
TUIPOJIN3A HA IPUMEpE B3aUMOIPEBPAIllEHUI: TIII0K03a —> MOJINCaxapu/]

JIaGopaTopHBIE OTIBITHI
Jloka3aTenpCcTBa HEMPEIEIbHOT0 XapaKTepa XKHUIKOTo )KUpa

IIpakTnueckoe 3ansaTue Ne 6
M3ydeHue CBOMCTB KMCIOPOACOAEPKAIIMX COCTMHEHUN.

IIpakTHyeckoe 3anaTHE N7
B3aumMopeiicTBre Tir0K03bI U caxaposbl ¢ ruapokcuom meau(1l). KauecrBennas peakuusi Ha Kpaxmad.

Tema 2.4.
A3oTcoaepikamue
OpraHnvecKue
coeTUHeHHUsI.
ITonumepsl.

Conepxxanue y4eOHOro Marepuasa

2.4.1 Amunsl. [Tonsarue 06 amuHax. AnudaTnueckue aMUHBI, UX KJIacCU(UKAIUsI 1 HOMEHKIIATypa.
AHWINH, KaK OpraHnyeckoe ocHoBaHue. [lonyuenue anmnna u3 HUTpoOeH3ona. [Ipumenenne anninMHa Ha
OCHOBE CBOWCTB.

2.4.2. AMUHOKHCTIOTBL. AMMHOKHUCIIOTHI KaK aM(poTepHble M1 (yHKIIMOHATBHBIC OPraHUUECKUE COCTUHEHMUS.

XUMHYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJICUCTBHE CO IIEI0YaMH, KUCIIOTAaMH U IPYT C APYTOM
(peaKI_II/ISI HOJIPIKOH,Z[@HC&I_[I/II/I). HGHTI/I,Z[HaSI CBA3b U INOJIUIICIITUABI. HpI/IMeHeHI/Ie AMHWHOKHCIIOT HAa OCHOBEC
CBOJCTB.

2.4.3. benku. [lepBuyHas, BTOpuyHasi, TPETHYHASI CTPYKTYPHI O€TKOB. XMMUYECKHUE CBOMCTBA OCITKOB:
rOpeHue, IeHaTypalus, THAPOIU3, IIBETHBIC peakiun. bruonorndeckue QyHKIUN OEITKOB

2.4.3 Tlonmumepsl. benku u monmucaxapuabl Kak OMOMIOJIMMEDHI.

ITnactmaccsl. [IonydeHne noaumMepoB peakuei NoJIUMEepU3alui U MOJUKOHAEHCAUU. TepMOILIaCTUYHBIE
Y TEPMOpEaKTHUBHBIE IIacTMacChl. [IpencraBurenu miactmacc.

Bonokna, nx knaccuduxanus. Ilonydenue BonokoH. OTenbHbIe TPEICTABUTENN XUMUYECKUX BOJIOKOH

IIpakTnyeckoe 3ansitue Ne§
HccnenoBanue cBOMCTB OEITKOB M MOJIMMEPOB.

TemaTHuka HHIAUBUAYAJIBHBIX IIPOCKTOB
L4 BI/ITaMI/IHBI, CBOﬁCTBa, BJIMAHNUC HCKOTOPBIX BUTAMUHOB Ha OpPraHnM3M 4YCJIOBCKaA.
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Bona. PactBopsl. PacTBOopenus.

JlucriepcHbIE CUCTEMBI.

AMUHOKHUCIIOTHL, OEJTKH — CTPOUTEIbHBIE MaTepUabl AJIsl HAIlIEro OpraHu3Ma.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU. DIIEKTPOIH3.

Hctounuku yrieBopoponoB. Hedts. [leperonka. Kpekunr.

[Tepuoanueckuii 3aKOH U CUCTEMA XUMHYECKHUX 3JIEMEHTOB MeHieneeBa.
Crnuptsl. Kak ankorosp BIuseT Ha OpraHU3M MOJIOJIOTO YEI0BEKa.
JlexapctBa. HapkoTuku, Bpell HAPKOTUKOB U OMACHOCTh UX MIPUMEHEHHUS.
ArperatHoe coCTOsIHHE BelIeCTB. Bpea ra3upoBaHHON BOJIBI.

®epmenTsl. X cBoiicTBa. Bo3aelicTBrue Ha OpraHu3M.

Mertasuibl 1 HEMETaIbl, UX CBOWCTBA M XUMHUYECKOE IPUMEHEHHE B IPOMBIIIJIEHHOCTH

CamocTosiTesibHasi padoTa 00y4arommXcsi Hal UHAUBUAYAJIbHBIMHU MPOEKTAMM

MPOEKTHAs JeSITEIbHOCTh B COOTBETCTBUU C TEMOM MHAWBHIYaILHOTO MPOEKTA (MMOATOTOBKA ((hOpMYIHPOBAHHE TEMBI U IEIeH
MIPOEKTA); TUTAHKPOBaHUE (OTpeIe]IeHUE UCTOYHUKOB HHGOpMaIK, GOpMBI 0TUETA,); HcclieqoBanne (coop nHbopmaIuu, pemeHne
MPOMEKYTOUHBIX 3371a4); 0pOPMIICHHE PE3yIHTATOB U BHIBOJIOB; IPECTABICHUE WM OTYET, IPE3CHTAIIN).

Bcero

95

JI71s XapaKTepUCTUKU YPOBHS OCBOCHHS Y4eOHOT0 MaTepralia UCIIONIb3YIOTCS Cleaylole 0003HaYeHUS:

1. — 03HaKOMUTENBHBIN (y3HaBaHHE PaHEe U3YUCHHBIX 00BbEKTOB, CBOICTB);

2. — penpoAyKTUBHBIHN (BBIIOJIHEHUE ACITEILHOCTH IO 00pa3ily, MHCTPYKLHUU WIH M0/ PYKOBOACTBOM);

3. — IPOXYKTUBHBIN (TUIAHUPOBAHHUE U CAMOCTOSITETILHOE BHITIOTHEHHUE JIEATEIBHOCTH, PEIICHNEe IPOOIEMHBIX 3a71a4).
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3. YCJIOBUSA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

3.1. TpeOoBanus K  MHHMMAJBHOMY  MaTepHAJIbHO-TEXHHYECKOMY
o0ecrne4eHuIo

Jia  peanuzanuu  mporpamMMmbl  yYEOHOM JIHUCUMIUIMHBI  JIOJDKHBI  OBITh
IPEyCMOTPEHBI CIEAYIONIUE CIEHATbHBIE TOMEIIECHUS:

yueOHas ayauTopust «Xumus» (A1 IpOBEACHUS 3aHATHI BCEX BUAOB, B TOM
Yyciie TPYNIOBBIX M HWHIMBUAYAIbHBIX KOHCYJbTAIMi, TEKYIIEro KOHTPOJSA HU
IPOMEXYTOUHOM aTTeCTallM), OCHALLIEHHAs] 000PY10OBaHUEM:

— II0CaJOYHBIE MECTA M0 KOJIUYECTBY O0YUArOIINXCS;

— pabouee MECTO IperoaaBaTers;

— y4eOHO-METOJUYECKHE MaTEePHAIIbI 10 TUCIUTUIMHE.

3.2. TpeOoBaHusi K OpraHu3anuu 00Pa3oBaTEJbHOI0 MpPoIecca

B nensx peanuzaiyuyu KOMIOETEHTHOCTHOTO MOJIX0/1a padoyasi mporpaMmma 1o
yueObHor gucuurummHe OVY][.12 Xumusg B CHEeNHMAIbHOCTH IpeaycMaTpUBaeT
WCIIOJIb30BaHNE B 00pa30BaTEIbHOM MPOLIECCE HE TOJBKO TPAJUIIMOHHBIX, HO U
AKTUBHBIX M MHTEPAKTUBHBIX (popM mpoBenenust 3aHATUNA. C 1ETbI0 aKTUBU3AIUU
MO3HABATEIILHON JEATEIHPHOCTH OOyJarOMINXCS B YY€OHBIN MPOIECC BHEAPSIOTCS:
JIETIOBBIE WTPBI, JUCKYyCCUHU, paboTa B mapax, BUKTOPUHBI, BUICOMATEpUATBI H
MYJIbTUMEIUIHBIC TTPE3EHTAIlNN, OMHAPHBIE YPOKH.

OcHoBHasi yueOHas JuTepaTypa:

1. T'abpuensn O.C. Xumms. 10 xmacc. YueOuuk./O.C. I'aGpuensn, W.T.
Octpoymos, C.A. CnankoB. — Mocksa: IIpocsemnienue, 2021.-128c.

2. T'abpuensu O.C. Xumwmsa. 11 kmacc. Yuebnuk./O.C. TI'abpuensn, W.T.
Octpoymos, C.A. CnankoB. — Mocksa: IIpocsemnienue, 2021.-127c¢.

3. FO.A. Jle6eneB Xumus: yueOnuk ans CIIO/FO.A. JleGeneB [ u ap.]: mox
obur.pen. I'.E. daneesa.-2-e uzna., nepepad. u gom.- M.: UznarensctBo HOpaiit,
2017.-431c.

4. Ab. Huxonbckuii Xumusi: ydeOHuk u mnpaktukym ans CIIO/ A.B.
Huxonbckuii, A.B. CyBopoB.-2-¢ u3., nepepad. u gomn.-M.: UznatensctBo FOpaiit,
2017.-507c.

JlonojiHUTeILHAS YueOHAasl JIuTepaTypa:

1. Obmas u Heopranuwveckas xumus. B 2-x 4. Yacte 2. XuMus 371€MEHTOB:
VYuebnuk u npaktukym s CI1O/ Hukutuna H.I'., I'pe6enbkoBa B.U. — 2-e uzg. -
M.: WUzparensctBo  HOpaiit, 2018 - 322c. — Pexum  gocryna:
https://urait.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-
himiya-elementov-425467?share image id=#page/1l

2. AIl Tapmmn Opranuyeckass XUMHs B PHUCYHKax, TaOJMIAX, CXEMaX:
yauebHoe nocooue s CIIO / A. I1. Tapmma. — 3-e u3ad., ucnp. ¥ gomn. — M.:
M3natensctBo FOpaiit, 2017. — 240 c. — (Cepus: IlpodeccuonanbHoe
obpasoBanmne). — Pexxum moctyma: https://urait.ru/book/organicheskaya-himiya-v-
risunkah-tablicah-shemah-415956
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3. B.A. Kamunckuii Opranudeckass XuUMHUs: TECTOBBIC 3aJaHusl, 3aJayH,

Borpockl: yuebHoe nocodue mna CIIO / B. A. Kamunckuit. — 2-e u31., UCIIP. U
aon. — M.: MsmarensctBo HOpaiit, 2017. — 289 c¢. — (Cepus:
[IpodeccuonanbHoe oOpazoBanue). — ISBN 978-5-534-02899-7. — Pexum

noctyna: https://urait.ru/book/organicheskaya-himiya-testovye-zadaniya-zadachi-
voprosy-415251
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

Onenka kadecTBa OcCBOeHUs yueOHou muciuiiuabl OV][.12 Xumus B
CIIEIMAIBHOCTH BKJIFOYAET TEKYIIUHA KOHTPOJb YCIIEBAEMOCTH M MIPOMEKYTOUHYIO
aTTECTalHIO.

Tekymuii KOHTPOJb YCIIEBAEMOCTH OCBOCHHUS YYEOHOM JUCHUIUIMHBI
OCYILIECTBJISIETCS MpENojaBaTesieM B TMPOILECCEe MPOBEACHUS IMPAKTUYECKUX
3aHSTHI, TECTUPOBAHMS, a TAK)KE BBHIMOJHEHUSI O0YyJAOIIMMUCS WHIUBHUIYaTbHBIX
3aganuil. [IpomexxyTounas arrectaiysi MpOBOAUTCS BO BTOPOM ceMecTpe B (hopme
g depeHIIMPOBAHHOTO 3a4eTa.

Pe3yabTaTnl 0cBOEHUS @®opMbI 1 METOAbI KOHTPOJIS U
y4eOHOM TUCUMILINHBI OLIEHKH Pe3yJIbTATOB 00y4YeHUsI

JINYHOCTHBIE Pe3YJIbTAThI OTPAXKAIOT:
1) pOCCHICKYIO TPaKIAHCKYK HMIEHTUYHOCTb, MATPUOTU3M, | OLEHKA TEMaTUYECKUX pedepaTon
yBOKEHHE K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IIepe]| | OLEHKA d(p()EKTMBHOCTH U KaueCcTBa
PoauHOM, TOpAOCTH 3a CBOM Kpall, cBOI0 PoauHy, mpoiuioe u | BBIIOIHEHHS YYeOHBIX 3a/1a4;
HACTOfIeE MHOTOHAIMOHAJIbHOrO Hapoaa Poccum, yBakeHue | TECTUPOBAHUE;

rOCY/IapCTBEHHBIX CUMBOJIOB (rep0, diar, ruMH); OLICHKA BBIITOJHEHHS TPAKTUYECKUX
2) TpaXIaHCKYIO MO3HIIMI0O KaK aKTHBHOTO W OTBETCTBEHHOTO | 3aHSTHIA;

yjeHa  POCCHMCKOr0  OOINECTBA,  OCO3HAIOIIETO  CBOM | YCTHBIH ONpPOC;

KOHCTUTYIIMOHHBIE ITpaBa M 00S3aHHOCTH, YBaXKAIOUIETO 3aKOH U | PCILICHUE 3a/1a4;

IpaBOIOPSIOK, 00Jaalomero  4YyBCTBOM  COOCTBEHHOTO | 3aIIMTa TBOPYCCKUX U MPOCKTHBIX
JIOCTOMHCTBA, OCO3HAHHO NPHHUMAIOLIETO TPaJWIMOHHBIE | PadoT;

HAllMOHAIBHBIE M OOLIEYEIOBEUYECKUE T'yMaHUCTHUeCKHe U | AMQPepeHIMpPOBaHHEIN 3a4eT.
J€MOKpaTUYECKHe IEHHOCTH;

3) TOTOBHOCTB K cly>keHHi0 OTe4yecTBy, ero 3amuTe;

4)  chopMUPOBAaHHOCTHP MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Da3BUTHUSI HAayKd U OOIIECTBEHHOMN
MPaKTUKW, OCHOBAHHOTO Ha JMajore KyjibTyp, a Takke
pa3nu4HbIX (HOpPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO
MeECTa B MOJIUKYJIBTYPHOM MHUPE;

5) chOpMUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCITUTAHUS
B COOTBETCTBHM C OOIIEYENOBEYECKUMH LIEHHOCTSIMH U
ujeanaMu TPa)IaHCKOTO OOIIECTBA; TOTOBHOCTh U CITIOCOOHOCTH
K  CaMOCTOSITENIbHOM,  TBOPYECKOM W OTBETCTBEHHOMU
JeSITeNbHOCTH,

6) ToJIepaHTHOE CO3HAHWE U TIOBEJIEHUE B TOJUKYJIbTYPHOM
MHUpE, TOTOBHOCTh U CIOCOOHOCTh BECTH IHUANOT C APYTUMHU
JIIOJIbMU, TIOCTUTaTh B HEM B3aMOIIOHUMAaHHUsI, HAXOIUTh OOIIHe
[[ETH U COTPYTHUYATD JUIS UX TOCTHKEHUS;

7) HaBBIKM COTPYOHHYECTBA CO CBEPCTHUKAMH, JETbMH
MJIQIIIETO  BO3pacTta, B3pOCIHBIMH B 00pa30BaTeIbHOMN,
00IIIECTBEHHO MOJIE3HOH, y4e0HO-HMCCIIeI0BATEIbCKOM,
MIPOEKTHOM U IPYTHX BUJAX JNEATEIBHOCTH,

8) HpaBCTBEHHOE CO3HAHHE M MOBEJICHHWE HA OCHOBE YCBOCHHUS
0011IeUeI0BEUeCKUX LIEHHOCTEH;

9) TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE
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®opMbI U MeTO/IbI KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00y4YeHUsI

caMo00pa30BaHUIO, Ha MPOTSHKEHUH BCEW KM3HH; CO3HATEIbHOE
OTHOIICHHE K HEMPEpPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCHenrHou mpodhecCHOHATBHON 1 O0IIECTBEHHOM IeITeTbHOCTH;

10) oacrernyeckoe OTHOIIEHHWE K MHpPY, BKIIOUasi 3CTETUKY
OblTa, HAyYHOTO U TEXHUYECKOrOo TBOPYECTBA, CIIOPTA,
00I1IECTBEHHBIX OTHOIICHUIA;

11) npuHsATHE W peamu3aluio IEHHOCTEH 3I0pOBOTO U
6e3omacHoro o0pa3a JKU3HU, TMOTPEOHOCTH B (PUIUUECKOM
CaMOCOBEPILEHCTBOBAHHH, 3aHATUAX CIIOPTUBHO-
O37I0POBUTEIILHONW  JIEATENBHOCTHIO,  HEMPHUSTHE  BPEIHBIX
MIPUBBIYEK: KYPEHHUSI, YIIOTPEOICHUSI aJIKOTOJIsI, HAPKOTHUKOB;

12) OGepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILEHHE K
¢buznueckoMy M IICHUXOJOTMYECKOMY  3J0pOBbIO,  Kak
COOCTBEHHOMY, TaK W JAPYruX IIOJCH, YMEHHE OKa3hIBaTh
MEPBYIO MTOMOIIIb;

13) oco3naHHBIN BEIOOP OyayIiei npodeccuu U BO3MOKHOCTEH
peain3alii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB; OTHOLICHHE K
npodeccCHoHAEHON ASSITETFHOCTA KaK BO3MOXKHOCTU YJYacTUS B
pelIeHnH  JINYHBIX,  OOILIECTBEHHBIX,  TOCYIapPCTBEHHBIX,
O0IIEeHAIIMOHANIBHBIX TTPO0IIEM;

14)  chopMHUPOBAHHOCTH  DKOJIOTHYECKOTO  MBIIIJICHUS,
MMOHMMAHUS BIUSHUS COIMATbHO-YKOHOMHYECKHUX MPOIIECCOB Ha
COCTOSIHME TIPUPOJHON W COIMAIBHOW CpEIbl; MPUOOPETCHHE
OTIBITa YKOJIOTO-HAMIPABICHHON NIEATEIHHOCTH;

15) oTBETCTBEHHOE OTHOIIEHHWE K CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IIPUHATHUS LIEHHOCTEN CEMEMHOM )KU3HMU.
MeTtanpeaMeTHbIe pPe3YyJIbTAThl OTPAXKAIOT:

1) yMmMeHHe CaMOCTOSITENIbHO ONMPENeNSITh eI AeSITeNbHOCTH U
COCTaBJISITh TJTaHbI NesITeNIbHOCTH; CaMOCTOSITENIEHO
OCYIIIECTBIISTH, KOHTPOJIHPOBATH u KOPPEKTUPOBATH
NeSITeNIbHOCTD; HCIIOJIb30BaTh CE€ BO3MOXKHBIE PECYpChl st
JOCTUKECHHSI TIOCTABIICHHBIX IEJIe H pealu3alii IUTAHOB
NeSITeIbHOCTH; BBIOMpATh YCHEIIHbIE CTPATErMH B Pa3IMYHBIX
CUTYaIUsX;

2) yMmMeHHe NpPOAYKTUBHO OOILIATHCS W B3aMMOJICHCTBOBATH B
MPOLIECCE COBMECTHOW IEATENIbHOCTH, YYHUTHIBATH IO3UIIUU
IPYTUX YYaCTHUKOB JI€ATENbHOCTH, 3(PPEeKTUBHO pa3pemaTh
KOH(JIUKTBI,

3) BuageHWe  HABBIKAMH  TO3HABaTEIbHOW,  y4eOHO-
HCCIIEIOBATEIBCKOW M IPOEKTHOM JEATEIIbHOCTH, HaBBbIKAMHU
paspemieHuss MpoOJieM; CIOCOOHOCTP M TOTOBHOCTh K
CaMOCTOSITETLHOMY TOUCKY METOJIOB PEIICHHS MPaKTHUYECKUX
3a/1a4, MPUMEHEHHIO PAa3IUYHBIX METO/I0B TIO3HAHMUS,

4) TOTOBHOCTH M  CHOCOOHOCTH K  CaMOCTOSATEIHHOU
MH(OPMALIMOHHO TIO3HABATENBbHOM JEATENbHOCTH, BIaJCHUE
HaBBIKaMU TMOJYYCHUS HEOOX0oauMol HHPOpMAINK U3 cloBapen
pa3HbIX THUIIOB, YMEHHUE OpPUEHTUPOBATHCA B PaA3TUYHBIX
UCTOYHUKAX  MHPOpMAIIUU, KPUTUYECKH  OICHUBATh U
WHTEPNPETHUPOBATh MHPOPMAIIHIO, MOTYYAEMYI0 W3 Pa3INYHbIX

OLIEHKA TeMaTHYECKuX pedeparon
orieHKa 3(h(PeKTUBHOCTH U KauyecTBa
BBITTOJIHEHUS YU€OHBIX 3a]a4;
TECTUPOBAHUE;

OLIEHKA BBIMTOJHEHUS MTPAKTUYECKUX
3aHATHI;

YCTHBIH OIPOC;

pelieHue 3aaay;

3alIUTa TBOPUYECKUX U MPOCKTHBIX
pabor;

Qg QepeHIIMPOBAHHBIN 3a4eT.
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HUCTOYHUKOB;

5) yMmeHHE UCHOJB30BAaTh CpPEACTBA HH(POPMALMOHHBIX H
KOMMYHUKAITMOHHBIX TexHojoruk (mamee - MKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OPTaHU3AIIMOHHBIX 3a/1a4 C
coOroIeHueM TpeboBaHUH IPTOHOMUKH, TEXHUKH
0€30IaCHOCTH, TUTHEHBI, PEeCypcOoCOEpex eHUs, IMPaBOBBIX H
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOHN 0€30TIaCHOCTH;

6) yMeHue OmpeaessaTh Ha3HaueHHe M (YHKIHUU pa3IMYHBIX
COLIMAJIbHBIX HHCTUTYTOB;

7) yMEHHUE CaMOCTOSTEIILHO OLIEHUBATh M IPUHUMATD PEILICHUS,
OTIpE/ICTISIONINE CTPATETUIO MTOBEACHUS, C YUETOM TPakJaHCKUX
Y HPABCTBEHHBIX [ICHHOCTEH;

8) BiaJeHue SA3BIKOBBIMU CPEACTBAMU - YMEHHE SICHO, JIOTUYHO
M TOYHO WU3JaraTb CBOIO TOYKY 3pEHHUsS, HCIIOJIb30BaTh
a/IeKBaTHbBIE SI3BIKOBBIE CPE/ICTBA;

9) BnaseHue HaBBIKAMU II03HABATEIbHOW peQIIeKCHU Kak
OCO3HAaHHUS  COBEPIIAEMbIX JEUCTBUH U  MBICIUTEIbHBIX
MPOIIECCOB, WX pe3yJbTaTOB M OCHOBAaHUM, TIpaHUI] CBOETO
3HAHHSA U HE3HAHMs, HOBBIX IO3HABATEIbHBIX 3a/lad U CPEICTB
UX JIOCTHKEHHUSL.

IIpeaMeTHbIe Pe3yJbTAThI OTPAXKAIOT:

1) chopMUpOBaHHOCTH TPEACTABICHUNM O MECT€ XHMHU B
COBPEMEHHOW HayYHOW KapTHHE MUpa; MOHUMAaHHUE POJIU XUMUU
B (hopMupoBaHUM Kpyro3zopa M (HYHKIMOHAJILHOW I'PaMOTHOCTH
YesioBeKa JJIs PelIeHusl MPaKTHUECKUX 3ajay;

2) BnasieHUe OCHOBOMOJAralOMMMU XUMUYECKHUMHU TOHSATHIMU,
TEOpUSAMHU, 3aKOHaMH U  3aKOHOMEPHOCTSIMH; YBEPEHHOE
[IOJIb30BAaHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

3) BiIaJeHHE OCHOBHBIMM METOJaM{ HAy4YHOTO IO3HAHUS,
UCTOJIb3yEMBbIMU B XUMHH: HAOIIO/ICHHE, ONIMCAaHNEe, U3MEPEHHUE,
IKCIIEPUMEHT; yMEHHE 00padaThiBaTh, OOBSCHATH PE3yIbTATHI
MPOBE/ICHHBIX ONBITOB M JENaTb BBIBOABI; TOTOBHOCTh U
CHOCOOHOCTh MPHUMEHSTh METOJbl MO3HAHHUS MpPH pPElICHUU
MPAaKTUYECKHX 33/1a4;

4)  chOopMHpPOBAHHOCTH YMEHHsI JaBaTh KOJIMYECTBCHHBIC
OLIEHKA M TPOBOAMTH PACUETHl MO0 XMMUYECKHM (GOpMysIaM H
YpaBHEHUSIM;

5) BlajgeHuWe TpaBWIAMH TEXHHUKH
MCIOJIb30BAaHUN XUMHUYECKUX BEILIECTB;
6) chOpMUPOBAHHOCTH COOCTBEHHOW MO3UITUH 110 OTHOIICHHUIO K
XUMUYECKOH  mHpOpMAIMu,  IMOJydyaeMoOd W3 pa3HbIX
MCTOYHHKOB.

0e3omacHOCTH  TIpU

OLIEHKA TeMaTHYECKuX pedepaTron
orieHKa 3(h(PEeKTUBHOCTH U KauyecTBa
BBITTOJIHEHUS YUEOHBIX 33]a4;
TECTUPOBAHUE;

OLIEHKA BBIMTOJHEHUS MTPAKTUYECKUX
3aHSATHI;

YCTHBIN OIIPOC;

pelieHue 3aaay;

3alIUTa TBOPUYECKUX U MPOCKTHBIX
pabor;

Qg QepeHIIMPOBAHHBIN 3a4eT.
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