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[Iporpamma yuebHOrO npenmMera "Xumusa'" pa3paboTaHa Ha OCHOBE!

- eaepaIbHOrO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTAHAPTa CPEIHETO
o0mero o0pa3oBaHUsA, YTBEPKACHHOTO NpHKa3oM MwuHOOpHayku Poccum oT
17.05.2012r. Ne 413;

-penepanbHO  00pa30BaTENbHON MPOrPaMMBbI, YTBEP)KICHHOW TPUKA30M
Munnpocsemenus Poccun ot 23.11.2022r. Nel1014;

-penepalbHOTO  TOCYIAapCTBEHHOTO 00Opa30BaTENBLHOTO CTaHAapTa 110
CHEIUATBHOCTH  cpefaHero  mpodeccuoHanmbHOro  obpasoBanus  08.02.02
CTpOUTENbCTBO M JKCIUTyaTalUs WHKEHEPHBIX COOPY’KEHHM, YTBEPIKICHHOTO
npuka3zoM Munoopuayku Poccun ot 10.01 2018 r. Ne 6

Opranuzanusi-pazpadorunk: BI'TY

Pazpaboruuku:  3anenuna O.B., npenogaBarenn



COJIEP)KAHUE

1 ITACTIOPT PABOYEN ITPOI' PAMMBI YUEBHOT'O ITPEJIMETA" Xumus"... 4

1.1 O01aCTh IPUMEHEHHUS IIPOTPAMMBL......cceveeinreeesneeesnreessreessseearesessneesnneesnessnesanns 4
1.2 O6mas xapakTepuCTHKa YIEOHOTO TMPEAMETA" XUMHUA" .....ovvvvvereeiierieesiee e 4
1.3 Lenut uzydeHUs: y4eOHOTO MPEAMETA " XUMU" .....vveveiiiieiiiiiieeieesiee e 4
1.4. Mecto yuebnoro npeameta B CTpyKType IITICC3 ... 5
2 INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA.. 6
3 CTPYKTYPA U COAEPXXAHUE ITPEJIMETA/IUCHUITJINHBI................... 8
3.1 O0beM yueOHOTO TTpeaAMEeTa U BUABI YICOHOM PAOOTBL. . .cceivrrrerrireeesiierenssnenennnns 8
3.2 TematnuecKkuii IJIaH U cojiepkaHre yueOHOoro mpeameTa’ XuMus".........ccue.e.. 9
4 YCIIOBUSA PEAJIM3ALINN YYEBHOI'O ITPEJAMETA......coiiiieeeeeeee 12
4.1 TpeboBaHUs K MATEPUATTBHO-TEXHUUECKOMY OOCCIICUCHHUIO ...eevvvvvreirvreeersvrennns 12

4.2. IlepeyeHb HOPMATHUBHBIX TPABOBBIX  JIOKYMEHTOB, = OCHOBHOM U
JIOTIOJTHUTEJIHLHOW Y4eOHON JUTEpaTyphl, HEOOXOAMUMOM JIJIi OCBOCHHUSI Y4EOHOIO
11101571 01 (3 v I PO PRUPRIR 12
4.3. Tlepeuenr mporpaMMHOro obecmnedeHus, nNpodhecCHOHAIBHBIX 0a3 JaHHBIX,
MHQOPMAIIMOHHBIX ~ COPABOYHBIX  CHUCTEM  PECypcoB  MH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTtu «UWHTepHeT», HEOOXOIUMBIX ISl OCBOCHUSA

YUEOHOTO TIPEIMETR ...vveereeeernreessreessseesseeessreessseessseessnesasesaaneeessneessseesnnessnessnnesensnns 13
4.4, OCOOCHHOCTH peall3allui Yy4eOHOro mpeaMeTa sl 00ydarommxcsl U3 4uciia
WHBAJIUIOB | JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37TOPOBDBS «...vveervveeivenineenns 14

5 KOHTPOJIb N OLEHKA PE3VJIbBTATOB OCBOEHHA VYYEBHOI'O
[PEAMETA"XHMIS" ..o 15



1 TIACIIOPT PABOYEH ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA
OVIIL.07 Xumus

1.1 Oo6aacTb npuMeHEeHUsI MPOrPaMMbl

Peanuzauus cpennero o6mero obpazoBanusi B mnpeaenax OIl CIIO mo
nporpaMme TMOJTOTOBKM CHEIMAIKMCTOB CPEAHEr0 3BEHA M0 CHEIUaTbHOCTU

08.02.02 CTpOoUTEIBECTBO M DKCILTyaTallsl HMHXKEHEPHBIX COOPY)KEHHH B
coorBeTcTBUU ¢ PI'OC CIIO mo cnemmanpHOcTH 08.02.02  CTpPOUTEILCTBO U
DKCIUTYaTalus WHKEHEPHBIX coopykeHui, ¢ ydyeroM TpeboBanuii OI'OC

cpenHero oOmiero o0pa3oBaHHWs, YTBEPKACHHOTO MpUKazoM MuUHOOpHAYKH
Poccun ot 17.05.2012 Ne 413 u denepanbHOli 00pa30BaTENbHON MPOTrpamMMmBl,
yTBepkIeHHOM npukazoM MunnpocenieHus: Poccun ot 23.11.2022r. Ne1014;

1.2 Oo6mas xapaktepuctuka yyeoHoro npeamera OYIL07 Xumus

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK pacrpocTpaHuia CBOE
BIIUSIHHE HA BCE 00JIACTH YEIIOBEYECKOTO CYIIECTBOBAHMS, 3ajajla HOBOE BUJICHUE
MHUpa, CTaJia HEOTHEMJIEMBbIM KOMIIOHEHTOM MHPOBOHN KYJIbTYpbI, HEOOXOIUMBIM
YCIIOBUEM U3HU OOIIECTBA: 3HAHUE XUMHH CITY>KUT OCHOBOM J1Jisi (hOpMUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKa, €ro MpeACTaBICHU O MaTepUaIbHOM €AUHCTBE MHUPA;
BAXHYIO  pOJIb  UIpalOT  QopMHpyeMble  XUMHUEH  TPEJCTABICHUS O
B3aMMOINPEBPALEHUAX JHEPrud W 00 DHBOJIONUU BELIECTB B  MPUPOIE;
COBpPEMEHHAsi XMMHUS HaIpaBJIeHAa HAa pEIEHUE INI00ANbHBIX IPOOIEM YCTOHYUBOrO
pa3BUTHsA  4YEJIOBEYECTBA —  CBIPbEBOM, DJHEPreTUYECKOW, MHUIIEBOM W
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHECHMUS.

N3yuenne mnpenmera: 1) cnocoOCTByeT peanu3aiiii BO3MOXHOCTEH ISt
caMOpa3BUTUA ¥ (HOPMUPOBAHHS  KYJIbTYpbl JIMYHOCTH, €& oOmed wu
(GyHKIMOHATBLHOM TPaMOTHOCTH; 2) BHOCUT BKJIaJl B (POPMUPOBAHUE MBIIIJICHUS U
TBOPYECKUX CIMOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEIbHOW Yy4eOHOU
NESATEIbHOCTH,  JKCIEPUMEHTAIBHBIX U HMCCIENOBATEIbCKUX  YMEHUH,
HEOOXOJMMBIX KaK B TIOBCETHEBHOW KHU3HH, TaKk U B MNpodecCHOHATbHOU
NEATEILHOCTH; 3) 3HAKOMUT CO CHEeU(UKON HAyYHOTO MBIIUJICHUS, 3aKJIa/IbIBACT
OCHOBBI IICJIOCTHOTO B3IJISiIa HAa EAWHCTBO MPHUPOJLI W YEIOBEKa, SBISACTCS
OTBETCTBEHHBIM JTarioM B (POPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH
noApOoCTKOB; 4) crnocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K
€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TIPHPOAC, K YEIOBEKY, BHOCUT CBOHM BKJIaj B
HKOJIOTHYECKOE 00pa30oBaHUE.

1.3 Henau nzydenusi yueonoro npeamera OYIL.07 Xumus:

@opMUPOBAHUE Y CTYJIEHTOB MPEACTABICHUS O XUMUUYECKOW COCTABISIOLIEN
€CTECTBEHHO- HAYYHOW KapTUHBI MHpPA KaK OCHOBBI TMPHUHSTHS PEUICHUH B
JKU3HEHHBIX W MPOW3BOJICTBEHHBIX CHUTYalUSX, OTBETCTBEHHOI'O IIOBEICHUS B
MIPUPOJTHOM Cpelie.

3amauyu TUCUMILIUHBI:



1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUHM B OKPYXaloLIeH cpesie, LeI0CTHOW HayuyHOM KapTHHBI MUpa,
B3aMMOCBS3HM U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUSI COCTABIISITh (POPMYJIbl HEOPraHUUECKUX M OPraHUYECKUX
BEUIECTB, YPABHEHMsS] XHUMUYECKUX  peakuuid, OOBICHATH MX  CMBICI,
UHTEPIIPETUPOBATH PE3YJIBTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM HIPOBEACHUS MPOCTEHIIMX XHUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIOACHUEM IIpaBUi OE€30MacHOro
oOpallleHus C BEIIECTBAMU U JTJAOOPaTOPHBIM 000PYyI0BAaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BATh MH(POPMALMIO XUMUYECKOTIO XapaKTepa U3
pa3IMYHBIX UCTOYHHUKOB,;

5) cdopmupoBaTh yMEHHUS ~ NPOTHO3UPOBATh  TMOCIEACTBUS  CBOECHU
JESTEIbBHOCTH W XMUMHYECKUX TPUPOJHBIX, OBITOBBIX M TPOU3BOJICTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh NOHMMAHNUE 3HAYMMOCTHU JOCTHXKEHUNH XMMHUYECKON HAayKu
Y TEXHOJIOTUH JJIs1 pa3BUTHUS COLMAIBHON U MPOU3BOICTBEHHOM cep.

14 Mecro yuyeonoro mnpeamera OVYIL07 Xumusi B CTPYKType
HIICC3:

VYyeOnblii npeamer XuMHs SBISECTCS YYEOHBIM MPEIMETOM 0053aTelbHON
npeametHoit oosactu « EcrectBoznanne» @I'OC cpegnero o61miero oopazoBanusl.

B yueOnom mane IINICC3 yueOnblii mpenmer XUMHSL BXOJUT B COCTaB
0011e00pa3oBaTeNbHbIX YUEOHbIX.

[Ipu 3TOM wu3ydyeHue yuyeOHOro mnpeaMera XHMHMS TPEIyCMOTPEHO Ha
0a30BOM ypOBHE M HAINpPaBJICHO Ha JOCTH)KEHHE JTUUYHOCTHBIX, METAIPEIMETHBIX U
IIPEIMETHBIX PE3YyJIbTaTOB.



2 MINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA OYIIL.07 XUMHUSA
OcBoenue conepxkanusi yueOnoro npeamera OVYIL.07 Xumus obecrieunBaet
JOCTHXKEHHE 00YYaIOIUMHUCS CIEAYIOIINX pPe3y1bmamaos:.

*TUYHOCHHBIX:

- YyBCTBO TOPJIOCTH U YBAXKEHMSI K UICTOPUU U JOCTUKEHUSIM OTEUECTBEHHOM
XUMHYECKONM HAayKd; XMMHYECKH TPAMOTHOE MOBEACHHE B MPOdeCcCHOHATHLHOU
JESTEIbHOCTH M B OBITY TpH OOpallleHUHd C XUMHYECKHMMH BEIIECTBAMU,
MaTepHalaMH U MPOLIECCaMU;

— FOTOBHOCTb K MPOJOJKCHUIO 00pa30BaHMs U MOBBIIICHHS KBaTU(pUKALIUN
B U30paHHON Mpo¢eCCHOHATBHON ACSITENbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIU
XUMHUYECKUX KOMIETEHIUH B 3TOM;

— YMEHHE HCIIOJIb30BaTh JOCTUKEHUS COBPEMEHHON XMMHMUYECKOW HAyKU W
XUMHUYECKUX TEXHOJOTUN JJi MOBBILIEHUS COOCTBEHHOTO MHTEIEKTYaIbHOTO
pa3BUTHA B BHIOpAHHON MTPO(ECCUOHAIBHON e TENbHOCTH;

MemanpeomMenHbIX:

- HCIOJb30BAHUE PA3UYHBIX BUJOB TO3HABATEIBHON NESITEIBHOCTH U
OCHOBHBIX MHTEIJIEKTYyaJIbHBIX Orepanuid (MOCTAaHOBKHU 3a/layu, (OpMYITHPOBAHUS
TUIIOTE3, aHajdu3a MW CHUHTE3a, CpaBHEHUs, OOOOIIEHHUS, CHUCTEeMATU3alNH,
BEISIBJICHUS MIPUYIUHHO-CJICACTBEHHBIX CBsI3EH, MOMCKa aHaJIOT OB,
(bopMyIMpOBaHMs BBHIBOJOB) JUIsI PEIICHUS IMOCTABICHHON 3aJa4d, TMPUMCHCHHE
OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOJCHUS, HAyYHOTO DSKCIIEpPUMEHTA) IS
W3YUYCHUS PA3IMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB M IPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAMMOCTh CTATKUBATHCS B IpodeccuoHanbHol chepe;

— WCIOJIb30BAaHUE PA3IMYHBIX MCTOYHUKOB MJIsi TOJYyYEHUS XHUMHYECKOU
uH(doOpMaIuU, YMEHHE OIICHUTh €€ JOCTOBEPHOCTH I JIOCTHXKCHHS XOPOIIUX
pe3ynbTaToB B nMpodeccruoHanbHOU chepe;

*npeoMemHupix:

— c(hOpMUPOBAHHOCTh TPEACTABICHUNH O MECT€ XUMHH B COBPEMEHHOM
HAyYHOW KapTHHE MHpA; IOHMMaHUE POJIM XMMHUU B (POPMHUPOBAHUM KPYro3zopa u
(yHKUIHMOHATIBHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsI MPAKTHYECKUX 3a/1a4;

— BIIQJICHUE OCHOBOMOJATAIOUIMMU XUMHUYECKHUMH TOHSATUAMH, TEOPUIMH,
3aKOHAMM W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAaHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIa/ICHHE OCHOBHBIMH METOJIAMH HAyYHOT'O MO3HAHUS, UCTIOIb3YEMBIMU B
XUMUU: HaOJIOJIEHUEM, OINKMCAHUEM, HW3MEPEHHEM, OHKCIEPUMEHTOM; YMEHHUE
o0pabaThIBaTh, OOBACHATH PE3YJIbTAThl MPOBEACHHBIX ONBITOB U JENaTh BHIBOJIBI,
TOTOBHOCTh M CHOCOOHOCTh NPUMEHATH METOAbl IO3HAHUS TPH PEIICHUU
NPaKTUYECKUX 33]1a4;

— c(hOpMHUPOBAHHOCTh YMEHHUS JaBaThb KOJUYECTBEHHbIE OLEHKU U
IPOU3BOJUTH PACUETHI 0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM;



— BJIAJACHHUC IIPpaBHJIIaMU TCXHHUKH 0e301acHOCTH Impru MCIOJIb30BaAHUU
XHUMHUYCCKHUX BCIICCTB,

- C(i)OpMI/IPOBaHHOCTL COOCTBEHHOM IIO3uIMMK 110 OTHOIICHHIO K
XUMHYECKOMN I/IH(i)OpMaHI/II/I, HOJIY‘I&GMOI?I N3 Pa3HbIX HCTOYHUKOB.

OBnazeHNe YHUBEPCAIBbHBIMU II03HABATEIBHBIMU ICUCTBUSAMMU:

- YMEHUE IPUHUMATh U COXPaHATh yUEOHYIO 3a/1a4y; INIAHUPOBATh HEOOXOIUMBbIE
JEUCTBUS, OIEpPALUH, AEMCTBOBATH 1O IUIAHY;

- KOHTPOJIb MpoIlecca U Pe3yIbTaTOB JIESITEIbHOCTH, BHOCUTh HEOOXOIUMBIE
KOPPEKTUBBI;

- AJICKBAaTHO OLIEHMBATh CBOM JIOCTUKEHHMSI, OCO3HABATH BOSHUKAIOIIUE TPYIHOCTH,
VCKaTh UX IPUYMHBI U ITyTH MIPEOIOJICHHUS.

OBnazeHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHA Y4€OHBIMU ACHCTBUSMU:

- YMEHHUE BCTyNaTh B yU€OHBIN IUAJIOT C yUUTENIEM, OJTHOKIACCHUKAMH,
y4acTBOBaTh B 0011el Oecee, coO0/1as paBuiia peueBoro MoBeACHUS;

- 33/1aBaTh BOIPOCHI, CIYIIATh U OTBEYATh HA BOMPOCHI IPYTUX, HOPMYyIUPOBATH
COOCTBEHHBIC MBICIIH, BEICKAa3bIBaTh 1 OOOCHOBBIBATH CBOIO TOUKY 3PEHUS;

- IOCTPOCHUE HEOOIBIITUX MOHOJIOTHYECKUX BBICKA3BIBAHUNA, OCYIIIECTBICHUE
COBMECTHOM JIEATEITLHOCTH B TIapax ¥ pab0odnX Tpynmnax ¢ yaéToM KOHKPETHBIX
y4eOHO-T1I03HABATEIIbHBIX 33]1a4;

- IJTAHUPOBAHUE YYEOHOTO COTPYTHUYECTBO C YUUTEIIEM U CBEPCTHUKAMU
- ompeeieHre 1einu, PyHKIUN Yy4aCTHUKOB, CIIOCOOOB B3aUMOICHCTBUS;

OBnajieHNe YHUBEPCATbHBIMU PETYISTUBHBIMU YU€OHBIMU JICUCTBUSMU:

- YMEHHE MPUHUMATh U COXPaHATh YUEOHYIO 3a/1auy; IJIAHUPOBATH HEOOXOAUMBIE
JIEVCTBHS, OTIEPALIUM, ICMCTBOBATH 1O TUIAHY;

- KOHTPOJIb MPOIECcCa U PE3yJIbTAaTOB JICSITEILHOCTH, BHOCUTH HEOOXOIUMbBIC
KOPPEKTHUBBHI;

- aJICKBAaTHO OLICHUBATh CBOM JIOCTHKEHUS, OCO3HABATh BOZHUKAIOIIUE TPYAHOCTH,
HCKATh UX MPUYUHBI U ITYTH TPEOIOJICHU.



3 CTPYKTYPA U COJAEP KAHUE YYUEBHOI'O IIPEIMETA OVIIL.07
Xumus

3.1 O0bem yueonoro npeamera OYIL.07 Xumus u BUIbI y4eOHOH padoThI

Bupa yueOHoit padoThI Oo6bem
4acoB
O0beM padoThI 00Yy4aAIOIINXCH B AKaIeMHYECKHX Yacax (Bcero) 84,5
O0bem padorbl  00y4yawIIMXCE BO  B3aMMOJCHCTBMH € 80

npenoaasareseM (Bcero)

B TOM 4HUCIJIC.

JIEKIIAHN 42
MIPAKTUYECKUE 3aHATHUS 29
71a00paTOPHBIC 3aHITHS 6
KOHTPOJIbHBIE paOOTHI 3

CamocrosiTesibHasI padora o0yyarierocst (Bcero) c -
000CHOBaHHEM pacyeTa BpPEeMEHH, 3aTPAaYMBaeMOro Ha ee
BbINOJTHEHHE

B TOM 4HCJIC:.

U3y4eHHE Y4eOHOIro/TEOPETUUECKOTO Marepuasia (1Mo KOHCIEKTam -
JIEKLIMIA ), N3YYEHHE OCHOBHOM M JIONOJIHUTEIBHOM JINTEPATYypPhI

MOATOTOBKA K HNPAKTHUYCCKUM U J'Ia60paTOpHBIM 3aHATUAM -

BBITIOJTHCHUC MHAWNBUAYAJIbHOI'O UJIM I'PYIIIIOBOI'O 3daJaHU -

MIOJITOTOBKA K TIPOMEKYTOUYHOW aTTeCTaIlluu, KOTOpasl MPOBOJUTCS B -
dbopme nud. 3auera

u Jp. -
NuauBuayajabHbIii NPOEKT -
KoncyabTanumn 2
IIpome:xxyTouyHas arrecrauusi B popme

Ne 2 cemectp - nuddepennmpoBaHHbIil 3a4eT 5

Ne cemecTp — aK3aMeH, B TOM YHCIIE: -
MOJITOTOBKA K AK3aMEHY,
npeIdK3aMeHAIIMOHHAS KOHCYIIbTAIINS,
npoIieIypa clauu 3K3aMeHa




3.2 TemaTudeckuii nJ1an u cogepxkanue ydyeoHoro npeamera OVYIL.07 Xumus

TemaTnueckue O0BeM OcHoBHBIEC BUABI J€ITeJILHOCTH
6J10KH, TEMbI OcnosHoe coxepanue 4acoB 06y4alomerocs
1 2 3
Pa3znen 1. OcHOBBI OPraHH4YecKOH XUMHH. 54
Tema 1.1. CoJzeprkaHue JIEKIIUH 40
OcHoBBI . 1 | Xumuueckoe CTpOe€HHE KaK IOPAJOK COEIUHEHUSI aTOMOB B MOJIEKYJIE 2 Beoenue xoncnexma nexyuu.
OpraHH4ecKoi COINIACHO MX BaJICHTHOCTH. OCHOBHBIE IOJI0KEHUS TEOPUU
XMMHH. XMMHUYECKOIO CTPOEHHUs OpraHuyeckux coeaunennii A.M. byrineposa.
2 | Ankanbl. CTpOcHHE MOJIEKYJIBI METaHA. | OMOJIOTMYECKUN Pl AIKaHOB. 2 Bedenue koncnekma nekyuu.
Howmenknarypa. M3omepus yriaepoasoro ckenera. @u3ndeckue u
XMMUYECKHE CBOWCTBA.
3 | Ankenbl. Ctpoenue MoiiekyJsl. ['omonorndyeckuii paa. Homenkinarypa. 2 Bedenue KoHCneKma a1eKyui.
H3omepus yraepoaHoro ckenera. GU3n4ecKue 1 XUMUYECKHE
CBONCTBA.
4 | Anxanuensl. CTpoeHHE MOJEKYIbL. [ OMOJIOrMY€eCKUN ps. 2 Bedenue KoHCneKma a1eKyui.
Howmenknarypa. M3omepus yriepoaHoro ckenera. Pu3nyeckue u
XMMHUYECKHE CBOWCTBA.
5 | HarypanbHblli 1 CUHTETHYECKUH KaydyKu. BylkaHu3anus Kaydyka. 2 Bedenue KOHCneKma a1eKyui.
Pesuna. IlpuMeHeHne KayuyyKa U pe3uHbI.
6 | Ankunbl. CTpoeHue MoseKyisl. I omonorudeckun psag. Homenknarypa. 2 Bedenue KoHcnekma AeKyui.
H3omepus yriaepoaHoro ckenera. Gu3nueckue 1 XAMUYECKHE
CBOMCTBA.
7 | Apensl. Ctpoenue monekyisl. ['omonornueckun psaa. Homenkiarypa. 2 Bedenue KoHcnekma AeKyui.
N3omepust yriaepoaHoro ckenera. GU3HIECKUE U XUMHYECKUE
CBOWCTBA.
8 | Couprel. Kitaccuukanys, HOMEHKIIaTypa, H30MEpUs CIIMPTOB. 2 Bedenue koncnexma nekyuu.
MeTaHoI ¥ 3TaHOJI KaK IIPEJCTaBUTENN IIPEAEIbHbIX OJHOATOMHBIX
CIIMPTOB.
9 | DTuneHrnuKob ¥ NIMLIEPUH KaK NPEeACTaBUTEIN PEIEIbHBIX 2 Bedenue Koncnekma aekyui.
MHOT'0aTOMHBIX crupToB. KauecTBeHHas peakiys Ha MHOIOaTOMHBIE
CIIMPTBHL.
10 | ®enon. Ctpoenue monexymsl. I'omonornyeckun pana. Homenknarypa. 2 BedeHue KOHCNeKma 1eKyu.
Wsomepus yraepoanoro ckenera. PU3H4eCKue U XUMHIECKHE
CBONCTBA.
11 | Anpaerunsl. Metanans (popmanbaeru) U dTaHaib (aleTalbJeTu) Kak 2 BedeHue KoHCnekma a1eKyuu.
IIPEJCTABUTENIN IPEACIbHBIX aJIb/IEIUIOB.
12 | KapOoHOBBIE KUCIIOTBL. YKCyCHasl KUCJIOTA KaK IIPEJCTaBUTEIIb 2 Beenue KoHCneKma a1eKyuu.
HpeEIbHBIX OJIHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
13 | Cnoxuble 5¢upbl U xKUpbl. CII0KHBIE JPUPHI KAK TPOAYKTHI 2 BedeHue koHcnekma iekyu.

8




| B3aMOJCHCTBHS KApOOHOBBIX KHCJIOT cO crupTaMu. IIpuMeHeHHeE.

[IpakTrueckue 3aHATHS : 7 Buinonnenue pabom coanacno
[T.p. Ne 1 TTonroroBka k JIKP. 1 3A0aHUAM UHCMPYKYUOHHBIX KAPM.
[Lp. Ne 2 no 1. «kKoHCTpynpoBaHH€ MIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYJT 2
OpPraHUYECKUX BEILECTBY.
.p- Ne 3 no 1.«Pemienue 3KkCrepruMEHTaIbHbBIX 33/1a4 Ha PACIIO3HABAHUE 2
IQFFaHI/I‘leCKI/IX BEIIECTBY. . .
.p. Ne 4 o 1.«IIpupoaHBIN U TOMYTHBIN HEPTIHON Ta3bl, UX COCTAB U 1
UCIIOJIB30BAHUEY, 1
ILp. Ne 5 mo 1.« CoctaB HedTH U ee nepepadboTka. HedrenpoaykTh.»
Ha60]$aTopHHe 3aHATHUA: 6 Buinonnenue pabom coanacrno
JL.p. Ne 1 o 1. «Ilony4yeHue 3TuiI€Ha U U3yYEHUE €TO CBONCTBY. 2 3A0aHUAM UHCMPYKYUOHHBIX KAPM.
JLp. Ne 2 o 1. «IlonyueHne ykCyCHOM KHCIIOThI U U3yYEHUE €€ CBOMCTBY. 2
JL.p. Ne 3 o 1. «CHHTE3 CIIOKHOTO dpupay. 2
KonTpoJsibHbIE pabOTHI: 1 Bovinonnenue konmponvHou pabomeol.
Jlnarnoctuyeckas KOHTpoJibHas paboTa.
Tema 1.2. CoaepkaHue JICKIIUN 14
Yraesoasr, BMC Yriesoasl. Knaccuukanus yriesonos. HaxoxneHue yrieBogoB B 2 Bedenue KoHCcnekma ieKyui.
U MOJIUMEpPBbI. npupoje. ['oko3a Kak ajibIeruaocnupT. bposkeHune ritoKo3bl.
axaposa.
2 | Kpaxmai u nemnosno3a Kak OMOJOrHYeCKHE TOJMMEPBI. XUMUYECKHE 2 Bedenue KoHcnekma AeKyui.
CBOMCTBA KpaxMaja M IeJTI0JI03bI
3 | AMuHOKHCIOTBI M Oesku. COCTaB U HOMEHKJIATYypa. AMMHOKHUCIIOTHI KaK 2 BedeHue KoHCnekma a1eKyuu.
am(oTepHbIe OpraHuyeckue coennuenus. llentuanas cBs3b.
buonoruueckoe 3HaueHne 0-aMHUHOKHUCIOT. OOIacTH MpuMEHEHUS
aMUHOKHCIIOT.
[IpakTrueckue 3aHATHS : 8 Buvinonanenue pabom coenacno
[T.p. No 6 mo 1. «BMC. [Inatmaccel. Pacro3zHaBanue cBOHMCTBY. 3A0AHUAM UHCMPYKYUOHHBIX KAPM.
[Lp. No 7 no 1. «BMC. Cunretnueckue BosiokHa. Pacrno3HaBaHue
CBOMCTBY.
IT.p. Ne 8 mo T.«Penienne sxcrepuMeHTaIbHBIX 33/1a4 Ha paclio3HaBaHUE
IQFl"aHI/I‘leCKI/IX BELIECTB.
.p- Ne 9 o 1.« benku kak mpupoaabie OnonoaumMepsl. CocTaB U CTPOCHHUE
OEJIKOBY.
JIabopaTopHbIc 3aHATHS -
Pa3nen 2. TeopeTruueckre OCHOBbI XHMHH. 26
Tema 2.1. CojzepkaHue JIEKITHHA 6
Teopernuyeckue Ilepnognyeckas cucrtemMa xumuueckux snementoB JLM. Menneneesa. 1 BeeHue KOHCNeKma 1eKyui.
OCHOBBI XMMMH. @usnueckuit cmbica [eproanueckoro 3akona J[.1. Menneneesa.
[TpyunHBI 1 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUH 110 IepUOoIaM U TPYIIIaM.
2 | Crpoenue BeniectBa. CoBpeMEHHAsI MOZEIIb CTPOEHUS aTOMa. 2

Beoenue xoucnexma JIEKYUU.
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DIIeKTpOHHas KoH(DUrypauus atoma. Kiiaccupuranus XMMAYECKUX
9JIEMEHTOB (S-, P-, d-2J1€MEHTEI).

3 | Buael XxuMu4eckou CBsA3M (KOBAJICHTHAsA, HOHHASA, METAJIMYECKAs, 1 Bedenue koncnexma nekyuu.
BOJIOPOJIHAS) U MEXaHHU3MbI €€ 00pa30BaHMUSL.
[IpakTrueckue 3aHsATHS: 2 Buinonnenue pabom coanacrho
IT.p. Ne 10 o T.« XKecTkocTb BOJIBI». 3a0aHUAM UHCMPYKYUOHHBIX KAPM.
Tema 2.2. ConeprxaHue JIEKIIUU 20
Xumuueckast T [ToMOreHHBIE ¥ T€TEPOTEHHEIE PEaKMU. CKOPOCTH PEaKIIUM, €€ 1
KHHEeTHKA. . ) Beoenue xoncnexma nexyuu.
3aBUCUMOCTB OT
pa3INyYHbIX (PaKTOPOB: MPUPOJIBI PEarUPYIOIINX BEIIECTB,
KOHLEHTPALUK PEarupyroIuX BEUIECTB, TEMIIEPATYPbI, IO
PEaKLIMOHHOM NOBEPXHOCTHU, HAIMYHMS KaTaJIM3aTOpa.
2 | ObpaTuMOCTh peakiuuii. XUMHYECKOE PABHOBECUE U €10 CMELIEHHUE T10]1 2 Bedenue KOHCneKma a1eKyui.
JEHCTBUEM Pa3ITUIHBIX (DAKTOPOB (KOHIICHTPAIUS PEareHTOB WITH
IPOJYKTOB PEaKLUH, J1aBJICHUE, TEMIIEPATYPa) Ul CO3JaHHs
ONTUMAJIbHBIX YCJIOBUN MMPOTEKAHUS XUMUYECKUX ITPOLIECCOB.
3 | pH pacTBOpa Kak I10Ka3aTeslb KUCIOTHOCTH Cpenbl. I mapoaus comnen. 1 Bedenue KoHCnekma ieKyui.
4 | Kpucraminueckue 1 aMOpQHbIE BEIECTBA. T UMbl KPUCTALIIMYECKUX 1 Bedenue KOHCneKma a1eKyui.
geH_IGTOK (aTromHas1, MOJNEKysIpHAsl, HIOHHAs, METAIINYEeCKas).
aBUCUMOCTDb (PU3NYECKUX CBOMCTB BEIIECTBA OT TUTIA
KPUCTAJUIMYECKON PEHIETKH.
5 | HducnepcHsbie cuctemsl. [ToHsTHE 0 KOMITOMAAxX (30114, renn). FIcTuHHBIE 1 Beoenue xoncnexma nexyuu.
pPacTBOPBL.
[IpakTHueckue 3aHATHS 12 Buvinonanenue pabom coenacno
ILp. Ne 11 o T.« Mccnenosanue BAMAHUSA Pa3andHbIX (PAKTOPOB HA 3A0AHUAM UHCMPYKYUOHHBIX KApM.
CKOPOCTh XUMUUYECKOU PEAKIIUN.
I1.p. Ne 12 o 1.« TUIIBI XUMHUYECKUX PEAKLUII.
[1.p. Ne 13 o T.« OKMCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIII.
[1.p. Ne 14 o 1.« OOparumocTs peakuuii. Peakuinu noHHOro oOMeHa.
IL.p. Ne 15 no T.«Hemeramibn.
[Lp. Ne 16 o T.«MeTamibi».
KonTponbnas padora 2 Buvinonnenue koumponsnou pabomei.
Ne 2 nio T. «CmenieHne XUMHUYECKOTrO paBHOBECHS».
Bcero: 80
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4 YCJIOBUSA PEA/IMBALIMU YYEBHOI'O INIPEIMETA OYIIL.07

XumMusa

4.1 TpeGoBaHus K MaTepHAJIbHO-TEXHUYECKOMY O0ecre4eHHI0

Peanuzauus yueOHoro npeamera OVYIL.O7 Xumwus TpeOyeT Hamuuus
yueOHOro kabruHeTa XMMHUU; 1a00paTOPUU XUMHUHU.

Obopyoosanue yuebHoco kabumnema (HATIATHBIE TOCOOMS): HAOOPHI
[IAPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX PELIETOK,
KOJUIEKIIUU TPOCTBHIX U CJIOXHBIX BEHIECTB W/WIIA KOJUICKIIMH IMOJHMMEPOB;
KOJUIEKIUSI TOPHBIX MOPOJ M MHHEpajoB, Tabiuia MeHpaeneeBa, yuyeOHbIC
bunbMbl, TUPPOBBIC 00PA30BATEIIBHBIC PECYPCHI.

Texnuueckue cpedcmea 00OyYeHUs: KOMIIBIOTEp C YCTPOMCTBAMH
BOCIIPOU3BEJICHUSI 3BYKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C HKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALUI.

Obopyodosanue nabopamopuu ¥ paboyux MecT J1abopaTOpHH:
MEH3YpPKH, MHUIETKU-KaNeIbHUIBl, TEPMOMETPbI, MHKPOCKOI, JYIIbI,
IPEIMETHBIE U TMOKPOBHBIE CTEKJIA, IUIAHIIETHI JJIsl KaleJbHbIX PpEeaKIHii,
¢unbTpoBasIbHAsg Oymara, MPOMBIBAJIKH, CTEKJISIHHbIE TPOOUPKHU, PE3UHOBBIE
npoOKH, poHApUKHU, HAOOp PEAKTUBOB, CTEKIISIHHBIEC MAJOYKH, IITATUBBI JJIS
OpoOMpPOK;  MEpHbIE  UWIMHAPBIL, BOPOHKH  CTEKJISHHBIE, BOPOHKH
nenutenpHble  muuHApudeckue (50-100 M), CTYNKM C  TECTHUKOM,
dbapdopoBbie Yalku, TUHIETHI, GUIBTPHI OyMakHbIE, BaTa, MapJisi, YaCOBBIC
CTEKJIA, JJIEKTPOIIUTKH, JaOOpaTOpHbIE IUTATHBBI, CIMPTOBBIE TOPEJKH,
CHMYKH, MpUOOp A1 MOJIY4YEHHs Ta30B (WJIM MpoOUpKa C Tra300TBOJAHOMN
TpyOKoOil), nepkarenu g NpOOUPOK, CKISHKU JAJIsi XPAHEHHUS pPEaKTUBOB,
pas3maTtouyHble JIOTKH; XxuMudeckue crakanbel (50, 100 u 200 mun); mimarenu;
NUHIETHl; TUTEJbHbBIE HIUMIbI; CEKYHIOMEpPHI (TaliMephl), MEpHbIE POOUPKHU
(ra 10-20 mu1) u mepHbie koi0ObI (25, 50, 100 1 200 M), BoasiHast Oans (Miau
TEPMOCTAT), CTEKJISIHHbIE MAJIOUYKH; KOHUYECKUE KOIObI A TuTpoBanus (50
u 100 mu1); MHIMKATOpPHBIE MOJOCKU it onpenenenuss pH u cranpapTHas
WHJVMKATOPHAs IIKAJIA; YHUBEPCAIBHBIN HHAUKATOP; uneTku Ha 1, 10, 50 mu
(wnu mo3atopsl Ha 1, 5 1 10 M), OropeTkH AJisi TUTPOBAHUS, MEAUIIUTHCKUE
mmpuibl Ha 100—150 mii, nabopatopHble W/WIKM aHaTuTH4YeCKue Bechbl, pH-
METpBI, CYIIUIIbHBIN 1IKad, U Ap. TabopatopHOe 000pyI0BaHUE.

4.2. IlepeyeHb HOPMATHUBHBIX MPABOBBIX JOKYMEHTOB, OCHOBHOI M
JAOTMOJIHUTEJbHON Y4eOHOW JuMTepaTypbl, HEOOXOAMMOH JJsi OCBOCHUS

yueOHoro npeamera OYIL.07 Xumusa

OI'OC CIIO 08.02.02  CrpouTensCTBO M O3KCIUTyaTalus HWHKEHEPHBIX
coopyxeHui. @DenepanbHbii 3akoH OT 29.12. 2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit @enepaunn». [lpuka3 Munobpuayku Poccun ot
17.05.2012 Ne 413 «O6 yrtBepxkaeHud ¢eaeparbHOro TrocyJapCTBEHHOTO
o0pa30BaTeNBLHOTO CTaHJApTa CpemHero (MOJHOT0) O00IIero oOpa3oBaHUMY.
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[Tpuxaz Munobpuayku Poccuum ot 29.12.2014 Ne 1645 «O BHeceHUH
n3menenni B Ilpuka3z MunucrepcrBa oOpa3zoBaHusi U Hayku Poccuiickoi
®enepaunu ot 17.05.2012 Ne 413 «O06 yrBepxkaeHUU QeaeparbHOTO
roCyAapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa CpeHero (I0JIHOT0) O0IIEro
oOpazoBanus». [luceMo JlenaprameHTa rocy1apcTBEHHON MOJUTUKHU B chepe
noAroToBku padounx kaapos u 1O Munobpuayku Poccun ot 17.03.2015 Ne
06-259 «PexoMeHpanuu IO OpraHU3AlMKM TIOJYYEHHs] CpPEHEro OOIIero
oOpa3oBaHMsI B TMpeAesiax OCBOSHHUSI 00pa3oBaTEIbHBIX MPOrpaMM CPEIHETO
npodeccuoHanbsHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C
yueToM TpeOoBaHMI (enepanbHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHbBIX
CTaHJIApPTOB M TIOMy4aeMoil mMpPOPEecCHr WA CIEUUAIBbHOCTH CPEIHErO
poeCCHOHATTEHOTO 00pa30BaAHU.

OcHoeHvle neuamuovie U30aHus
1. Audunorenona, 1. B. Xumusi: yaeOHUK U MPAKTUKYM JIJIs1 CPEIHETO
npodeccuoHanbHoro oopazopanus / M. B. Audunorenona, A. B. badkos, B.

A. TTonikoB. — 2-¢ m3x., uctp. u 1on. — Mocksa: 3marensctBo FOpaidT,
2022. — 291 c.

2. Hleromuxwuna, H. A. O6mas xumus: yueounuk 1 CITO / H. A.
[leronmuxuna, JI. B. Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxkonbckuii, A. b. XuMus: y4eOHUK U IPAKTUKYM JJISI CPETHETO
npodeccuonansHoro oopazosanus / A. b. Hukonbckuit, A. B. CyBopos.
u3., nepepad. u non. — MockBa: U3narensctBo FOpaiit, 2022. — 507 c.

2-¢

4. Xumus: yaeOHUK U1l cpefHero npodeccruonansHoro oopaszosanus / FO. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. Illanosai; mox oOmieit
penaknueii I'. H. ®aneeBa. — 2-¢ u3a., mepepad. u gomn. — MockBa:
N3parensctBo Opaitt, 2022. — 431 c.

onnwmum €/ibHbleé UCMOUYHUKU

1. I'yceBa, E. B. Xumus gns CIIO: yueOHO-mMeTomuueckoe nocobue / E. B.
['ycea, M. P. 3uranmmna, JI. . KynukoBa. — Kazans: KHUTY, 2019. — 168
c. — ISBN 978-5-7882-2792-4. — Texkcr: 31ekTpoHHBIN // JIaHb : 3IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/196096 (nmata
obOpamenus: 14.10.2022). — Pexxum moctyma: st aBTOPHU3. MOJIb30BATEICH.

2. Yepnuxona, H. 10. Xumus B 70CTyTHOM H3JI0)KEHUU: y4eOHOE TIocOOue s
cno / H. FO. YepnukoBa. — 2-e u3n., crep. — Cankr-IletepOypr: Jlans, 2022.
— 316 ¢. — ISBN 978-5-8114-9500-9. — Texkct: snexktpoHHblid // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAs cucTeMa. — URL:
https://e.lanbook.com/book/195532 (nata obpamenus: 14.10.2022). — Pexum
JOCTYyTIA: JISl aBTOPH3. TTOJIh30BaTEIICH.

3. I'abpuensu, O. C., JIsicoBa, I'. I'. Xumus: kaura s npemnojaaBatens: yueo.-
MeToJI. mocobue. — M. Akanemus, 2012. - 332 c.
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4. YepuukoBa H. HO., MemepskoBa E. B. PemaemM 3agaum 1no XxXumMuu
camocrosiTenbHO: yueoHoe nocodue / H. 0. Uepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

5. PesnukoB B. A. CO0pHUK ympakHEHHM M 3a7ad MO OPraHMYECKOW XUMUU:
yueOHoe nocooue / B.A. Pe3unkoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.
6. Kanyctuaa A. A., Xampuenko M. T'., JImbamos B. B. OOmas wu
Heopraunyeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JIu6anoB — Cankrt-IlerepOypr: Jlans, 2020. — 152 c.

7. Tabpuensa O.C. Xumus: y4ueb6. mis crya. npod. yue6. 3aBegenuit / O.C.
["abpuensn, N.I'. Octpoymos. — M., 2016.- 256 c.

4.3. IlepeyeHb MPOrpaMMHOI0 odecneyeHusi, NpodeccuoHAIBLHBIX 0a3
JAHHBIX, UHGPOPMALMOHHBIX CIIPABOYHBIX CUCTEM pecypcosB
HHPOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn «AHTEepHeT», HE00X0TUMBIX
1J1s1 ocBoeHus1 yueOHoro npeamera OYIL.07 Xumust

1. https://postnauka.ru/themes/chemistry — xekuuu 10 XUMUM Ha caiite

[MoctHayxka. http://gotourl.ru/4780 (http://elementy.ru/)

Hayuyno-nonymnspHbIfi  MpoeKT «DIeMeHThl OoJbIIoW Hayku» ((du3uka,
XUMHMS, MaTeMaTHUKa, aCTPOHOMMS, HAYKM O XKWU3HU, Hayku o 3emue). HoBoctu
HayKH, KHUTH, HAYYHO-TIOMYJISIPHBIE CTaThbU, JICKIIUH, YHIIUKIONIEINUHN.

2. http://gotourl.ru/4783 (http://potential.org.ru/)

Caitt HayuyHO-nonyJisipHOTO XypHana «llorenmman». Xypnan m3gaércsa c
2005 1., ¢ 2011 r. — pazgen «Xumus».

3. http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOS3BIYHBIN CAalT O CBOMCTBAX XMMHUYECKUX JIEMEHTOB.
4. http://gotourl.ru/7180 (https://www.lektorium.tv)

5. Hekommepueckuii caiiT oHJIaliH-00pa30BaHusl, COJAEPKUT MHOTO MHTEPECHBIX

00pa3oBaTe/IbHBIX KypCOB M BUACOJICKIMN JUIS IIKOJBHUKOB, CTYJCHTOB H
yuuteneit. Ecte Heckompkhttp://www.xumuk.ru

CaliT 0 XMMHUHU: KJIACCUYECKUE YYEOHHUKH, CIPABOYHHUKH, HHIUKIONEINH, TOUCK
OpTraHUYECKUX U HEOPTAaHUYECKUX PEAKLINN, COCTABICHUE YPABHEHUN PEAKLIUN.
6. http://orgchemlab.com/

Caiit, mOCBAIIEHHBIN MPAaKTUYECKON padoTe B 1a00paTOPUU O KypCOB IO XUMHH.

4.4. Ocobennoctu peaauzanumu yudyeonoro mpeamera OYIL07 Xumus
A O0ydYaoIIUXCS W3 4YHCIa HMHBAJIWAOB M JIMI € OrPAaHUYEeHHBIMH
BO3MO’KHOCTSIMH 310POBbSI

Ilpu obyuenuu 1uy ¢ OSPAHUHEHHBIMU BOZMONCHOCHAMU 300POGbA,
npeoycMampusaemcs UHOUBUOYAIbHbIL cpaghuKx 0OyUeHUs.

Hnsanuovl u auya ¢ 02panuteHHbIMU 803MONCHOCIAMU 300P06bsL 0DeCcneyeHbl
NeYamuviMu U IAEKMPOHHLIMU 00PA308AMENbHLIMU  pPecypcamu 6 Gopmax,
A0anMupOBAHHLIX K OZPAHUYEHUSIM UX 300POBbSL.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://www.xumuk.ru/
http://orgchemlab.com/

s ocywecmenenus npoyedyp meKyweeo KOHMPOJsL YCnesaemMocmu U
NPOMEINICYMOYHOU ammecmayuu 00y4aowuxcs, co30armcs GoHObl OYEeHOUHbIX
cpedcms,  a0anmuposanHvle Ol UHBAIUOO8 U JUY C  O0CPAHUYEHHBLIMU
BO3MOINCHOCAMU  300P06bSL U NO3BOJSIOUWUE OYEHUMb  OOCIUNCEHUE UMU
3aNIAHUPOBAHHBIX 6 OCHOBHOU 00PA308AMENbHOU NpoOSpaAMMe  pPe3yibmamos
00yUeHUs1 U YPOBEHb CHOPMUPOBAHHOCIIU BCeX KOMNEeMeHYUll, 3ds161eHHbIX 6
00pazosamenvHoll npocpamme.
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3) KOHTPOJIb n

OIIEHKA

NOCTUKEHUM

PE3YJBTATOB OCBOEHHMA YYEBHOI'O TIIPEJMETA OYVYILO07

XUMMUA

PesynbraTel 00y4yeHus

OrueHka pe3yabTaToB
(dbopMBI 1 METOJTBI)

JIMYHOCTHBIE PE3VYJIbTATHBI

- YYBCTBO TOPJOCTH W YBAKEHUS K HMCTOPUM U
JOCTUKEHHUSIM ~ OTEUYECTBEHHOW  XMUMHUYECKOM  HAyKH;
XUMUYECKH TPAMOTHOE TOBEACHHE B NPO(ECCHOHATLHOM
JESTEIIbHOCTH U B OBITY NpH OOpaIIeHUd C XUMHUYCCKUMHU
BEIIIECTBAMM, MaTEpUaIaMU U MPOLIECCAMU;

— TOTOBHOCTh K TPOJOKEHHUIO OOpa3oBaHUS U
MTOBBIIIICHUS KBaTH(UKAITTH B n30paHHOI
NpoPECCHOHAIBHOW ~ ACSATENIBHOCTM U OOBEKTHUBHOE
OCO3HAHHUE POJIU XUMHUYECKUX KOMIIETECHIIUMI B 3TOM;

— YMEHHUE MCIOJIb30BaTh JOCTUKEHHUS COBPEMEHHOMN
XUMUYECKOM HAyKd M XHUMHYECKUX TEXHOJOTHM IS
MOBBIIICHHUS] COOCTBEHHOTO MHTEUICKTYAIIBHOTO Pa3BUTHS B
BBIOpaHHOW PO ECCHOHAIBHON JEATEIHHOCTH,

MUCbMEHHbBIE KOHTPOJIbHbBIE
paboThl, MIPaKTUYECKHE
3aHATHUSL, TECTOBBIC 3a/IaHUs,
JIOMAIlTHUE paboThl,

VHIUBUYAJIbHBIE 3aIaHUS

METAIIPEJJMETHBIE PE3VYJIbTATbDI

- HCIIOJIB30BaHHUC Ppa3INIHbIX BUI0B
IMO3HABaTCIILHOM JACATCIIBHOCTH n OCHOBHBIX
HHTCJUICKTYAJIbHBIX onepaunﬁ (HOCTaHOBKI/I 3aJa4u,

dbopMyIUpOBaHUS TUIIOTE3, aHAJU3a U CUHTE3a, CPAaBHEHUS,
0000IIeHNs, CUCTEMAaTU3alMM, BBISBICHUS TMPHYHHHO-
CJIEZICTBEHHBIX CBSI3€H, IIOMCKA aHAJIOTOB, (hOPMyIHpPOBaHUS
BBIBOZIOB)  JJIi  pelIeHWs  TOCTaBJIEHHOM  3ajauy,
MNPUMCHCHUEC OCHOBHBIX METOJO0B ITO3HAHUA (Ha6J'IIO)IeHI/I$I,
HAYYHOTO 3KCIIEPUMEHTA) JUIS U3Y4YEHUS Pa3IUUHBIX CTOPOH
XUMHYECKHX OOBEKTOB H mponeccos, C KOTOpPBbIMHU
BO3HHUKAET HEOOXOIUMOCTb CTaJIKUBAThCS B
npodeccuonanbHOM chepe;

— UCIMOJIb30BaHUE pPAa3JIMYHbIX HCTOUYHUKOB JUIA
MOJIy4YEHUs] XUMUYECKON HH(OpMalMK, YMEHUE OLIEHUTH €€
JIOCTOBEPHOCTH JUISl IOCTMIKEHUSI XOPOIIUX pe3yJIbTaToB B
npodeccuoHanbHOM chepe;

OBnazeHne yHUBEpCAIbHBIMU O3HABATEIbHBIMU
JNEUCTBUSAMU: - yMEHUE IPUHUMATh U COXPAHATh YUEOHYIO
3aJauy; TUIaHUPOBATh HEOOXOIMMBbIE IEHCTBUS, ONIEPALINH,
JIECTBOBATS 110 IIJIaHY;

- KOHTPOJIb NPOIIECCA U PE3YIbTATOB ACATEIBHOCTH,
BHOCUTbH HEOOXOJUMbIE KOPPEKTUBBI;

- aJIEKBaTHO OLICHUBATh CBOM JIOCTUKEHUS, OCO3HABATh
BO3HMKAIOIIKUE TPYIHOCTH, UCKATh UX IIPUYMHBI U IIyTU
IIPEOJOICHUS.

Konkypchi, OJIMMITMAJIbI,
IIMCbMEHHBIE KOHTPOJIbHBIE
paboThl, MIPAaKTHUYECKHE
3aHATHSA, TECTOBbIE 3a/laHus,
JIOMAIIHUE paboThl,

HWHAWBUIYAJIbHBIC 3aJlaHU
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OBJIaI[GHI/Ie YHUBCPCAJIbHBIMA KOMMYHUKATUBHBIMU
y4eOHBIMU JICHCTBUSMU: - YMEHHE BCTYIATh B YUeOHBIH
JUAJIOT C yYUTENIeM, OJJTHOKIIACCHUKAMH, y4aCTBOBATH B
o0mieit Oecene, coOMrOAast MpaBUIa PEUYEBOTO TIOBEICHUS;
- 3aJ1aBaTh BOMPOCHI, CIIYIIATh ¥ OTBEYATh HA BOIIPOCHI
Ipyrux, GopMyITHPOBATH COOCTBEHHBIC MBICIIH,
BBICKa3bIBaTh H 000CHOBBIBATH CBOIO TOUKY 3PCHHS,

- TOCTPOEHKE HEOOJIBIITNX MOHOJIOTHUECKUX BhICKa3bIBaHUIA,
OCYILIECTBIICHHE COBMECTHOM AEATEIBHOCTH B TIapax U
pabouux rpymnmnax ¢ yaéToM KOHKPETHBIX Y4eOHO-
IIO3HaBaTCJIbHBIX 3aJa4,

- IUTAHUPOBAHKE Y4EOHOTO COTPYJHHUYECTBO C YUUTENIEM H
CBEPCTHHKAMHU

- oTpeieNieHne 1eiH, QYHKIMIA y4aCTHUKOB, CITIOCOO0OB
B3aUMO/ICHCTBUS;

OBnazneHne yHUBEPCAIbHBIMU PErYISITUBHBIMU y4E€OHBIMU
JNEHCTBUAMU: - yMEHHE IPUHUMATh U COXPAHSTh YY€OHYIO
3a/1a4y; IUIAHUPOBAaTh HEOOXOIMMBIE IEHCTBUS, ONIEPALIUH,
JIEHCTBOBATS 110 IIJIAHY;

- KOHTPOJIb MPOLIECCa U PE3YIbTATOB ACSITEIbHOCTH,
BHOCUTbH HEOOXOJUMbIE KOPPEKTHUBBI;

- aJICKBaTHO OLIEHUBATh CBOM JOCTUKECHUS, OCO3HABATD
BO3HUKAIOIINE TPYAHOCTH, UCKATh UX MPUYMHBI U IIYTH
IIPEOJOICHHUS.

[TPEJIMETHBIE PE3VJIBTATBI

— cOpMHUPOBAHHOCTh TPEACTABICHUM O MeCTe
XUMHHU B COBPEMEHHOM HayYHOH KapTUHE MUpPa; TOHUMaHUE
pomn  xumud B (QOPMHUPOBAaHMHM  Kpyrozopa u
(GYHKIMOHAJIBHON TI'PaMOTHOCTH YeJOBEKa JUIsl PELIeHUs
NPaKTUYECKHX 3a/1a4;

— BJAaJieHHEe OCHOBOIOJIATAOUMMH XUMHUYECKUMHU
MOHATUSMH, TEOPHUSMH, 3aKOHAMH W 3aKOHOMEPHOCTSIMH,
YBEpEHHOE TOJIb30BAHUE XUMHUECKOW TEpPMHUHOJIOTMENH U
CHMBOJIUKOM;

— BIQJICHUE OCHOBHBIMM METOJIaMH HAay4HOTO
MO3HAHUS, WCIOJB3yeMbIMH B XHMHHU: HaOIIOJCHUEM,
ONHCAaHUEM, H3MEpPEHHEM, OKCIEPUMEHTOM; yMEHHE
oOpabatrbiBaTh, OOBSCHITH PpPE3YyNbTaThl MPOBEACHHBIX
ONBITOB M JI€JaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTb
NPUMEHSATh METO/IbI TIO3HAHUS TIPU PEIICHUH TPAKTUICCKUAX
3aja4;

- c(OpMHUPOBAHHOCTh YMEHUS JaBaTh
KOJINYECTBEHHBIE OIEHKHM W TPOU3BOJUTH PACUYETHl IO
XUMHAYECKHM (HopMyJIaM U ypaBHEHUSIM;

— BJIaJICHUE NpaBUJIaMH TEXHUKU 0€30MaCHOCTH IMPH
WCTIOJIF30BAaHUY XMMHUYECKUX BEIICCTB;
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— copMHUPOBAaHHOCTH COOCTBEHHOM TO3HIIMH TIO
OTHOILIEHHUIO K XMMUYECKOH HMH(pOpMAIMHU, MOIy4aeMON U3
pa3HbIX UCTOYHHUKOB.
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