MunucrepcrBo odpasoBanus 1 Hayku MypmaHckoii o01acTu
«CeBepHblIil HALMOHAJBHBIN KOJLIEIAO
(¢pmman rocy1apcTBEHHOr0 ABTOHOMHOI0 PO(eCCHOHATBHOr0 00pa30BaTeJIbHOI0
yupexaeHuss Mypmanckoi o0actu «OQjieHeropcKuii rOpHONpoOMbIILIEHHBIN KOJLIEAK))

MopnwucaHo uudpposon y'TBE P’/'\.)]A K)
rl a Ha C nognucbio: MaHac Hatanba [‘lai‘l. 01«1‘;—% #0—.\'
. 3G -

BukTopoBHa
DN: cn=lanac Hatanba My :

HaTaJ'I b4 BuKTOpOBHa, 0=TATIOY MO T o =,

"OIMK", ou=flupekrop,

BukTopoBHa i ¢ f/» / Be. 20241,

+03'00"

(, B Coserkuna

PABOYAS IIPOI'PAMMA
y4eOHON JUCITUTITUHBI

OVY/]1.06 EcrecTBO3HAHHUE

OCHOBHOM npodeccruoHanbHOM 00pa3oBaTeIbHON MPOrpaMMBbl TOATOTOBKU
CIELIMAIMCTOB CPEJHETO 3BEHA M0 CHELUAIBHOCTU CPEAHEr0 NPOPECCUOHATBHOTO 00pa30BaHUs

38.02.04 KomMepuus (1o oTpacsim)

c. JloBozepo, MypmaHckoit obnactu
2022



PaGouass mporpamma yuebnoit nucuurmuinael OY/1.06 EctecTBo3HaHmMe pa3paboTaHa Ha
ocHOoBe  (DenepaJbHOIO  rOCYAApCTBEHHOTO  CTaHAApTa MO  CHEHUAIBHOCTH  CPEIHETO
npodeccuonanbHoro oopazosanus (nanee CI10) 38.02.04 Kommepuus (o orpaciasim)

Opranmnsanus-pa3padoTynk:

«CeBepHbIIl HAlMOHANBHBIA  KOJUIeMK» (punman TOCyIapCTBEHHOIO aBTOHOMHOI'O
npodecCHOHATBFHOIO 00pa30BaTEIbHOTO yupekaeHuss MypmaHckoi obOsacti  «OneHeropckui
TOPHOIPOMBIIUIEHHBIA KOJUIIEIA)))

CocraBuTelib:
VYcerunosa H.B., npenonasarens

OTBeTCTBEHHBIN:
Cosetkuna C.B., HauanpHUK OT/AENA 1O y4eOHOM paboTe

PACCMOTPEHO:

Ha 3acenanuu [IMK ¢unmana
IIpoTokon

oT «01» cenTsa6pst 2022 1. Ne 1



OI'TABJIEHUE

1. MOSICHUTEJBHAS BATIHICKA ..........oooivieiieeieieeeeseeeeesie e es et s s senes s, 4
2. IIJIAHUPYEMBIE PE3YJBTATHI OCBOEHUSI YYEFHOM JUCHUTLJIUHBL. ............ 4
3. COAEPKAHUE YUYEBHOWM JUCIHHATIIIAHDBI ............oovovviereieeeceeceeee s senie s 6
4. TEMATHYECKOE IIJTAHUPOBAHUE IO YYEBHOM JUCHUIIJIMHE ....................... 8
5. YCJIOBUSI PEAJIM3ATIIMU YYEBHOM JUCIHUIIIMHDBI ...............oovvvevecercnernn 15
6. IUCT IBMEHEHUM U JOIMOJIHEHMI ...........coooooieeeeeeeeeeeeeeee e, 17



1. IOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mpeaHa3zHaueHa ayisg uzydeHus aucuuiuinasl OY]1.06. EctecTBo3HaHue (Xumusi) B

pamMKax peaju3anuy o0pa30BaTeIbHONW HMPOrpaMMbl CpelHEro obiiero oOpa3oBaHMs B INpejaesiax

OCBOCHMS OCHOBHOH INpodeccruoHanbHoi oopazoBatensHol nporpamMmel CIIO Ha 6a3e 0CHOBHOTO

oOmero oOpa3oBaHUs TpU TOATOTOBKE KBAIM(PHUIIMPOBAHHBIX paboumx (CIyXKamux) W

CTELMATNCTOB CPETHETO 3BEHA.

Paboyas mporpamma y4eOHOM TUCHIUIIIMHBI pa3padoTaHa Ha OCHOBE:

'] Tlpukaza MunuctepctBa oOpa3zoBanus U Hayku PO «O0 yTBepkaeHuH QenepaabHOro
roCyJIapCTBEHHOI'0 00pa30BaTENbHOIO CTaHAApTa CpedHero oliiero oopasoBanus» ot 17 mas
2012 . N 413;

[ IlpumepHOW OCHOBHOW OOpa30BaTeNbHON MPOTPaMMBl CpeaHero oOmero oOpa3oBaHMS,
onobpenHoi pemieHreM denepalibHOTO y4eOHO-METOIUYECKOT0 OOBEAMHEHHUS IO 00IeMy
obpazoBanuto (mpoTokon ot 28.06.2016 No2/16-3).

PaGowast nmporpamMmma  y4yeOHOM  OUCHMIUIMHBI — HCHOJB3YyeTCs B OOy4eHMH IO
cnenranbHOCTIM 38.02.04 Kommepiust (1o oTpacisim).

Pabouast mporpamMma BOCIUTAHHS pEANHU3YeTCS HWHTETPUPOBAHHO YEpe3 COJACpIKaHUEe
y4eOHOM TUCIUIUIMHBI, JIaHUpPYEeMble Pe3yiabTaThl pabouell MporpaMMbl BOCIUTAHUS HAXOMAST

OTpa)KEHHE B BOCITUTATEIBHBIX IEISAX KAXKIO0TO YUeOHOTO 3aHATHS.

2. INIAHUPYEMBIE PE3YJIBTATHI OCBOEHUS YYEFHOM U CHUILINHBI.

OcBoenune coaepxanust ydeOnow mucrumminael OY][.06. EctectBo3nanue (XUMus)
o0ecreynBaeT MOCTIKEHHE OOYYaloIIMMUCA JIMYHOCTHBIX, METaNpeIMETHBIX M MPEeIMETHBIX
pe3yIbTaTOB:

JInuyHOCTHBIE:

—— YCTOWYMBBIA HHTEPEC K UCTOPUU U TOCTHKEHUSM B 00JIaCTH €CTECTBEHHBIX HaYK,
YyBCTBO TOPJIOCTH 3a POCCUIHCKHE €CTECTBEHHBIEC HAYKH;

—— FOTOBHOCTb K MPOJIOJKEHUI0 00pa30BaHMsl, MOBBIIIEHUIO KBaTU(UKallUK B U30paHHOMN
npodeccCHOHATBHON IeATEIILHOCTH C UCIIOIb30BaHUEM 3HAHUH B 00JaCTH

€CTECTBEHHbIX HayK;

—— 00BEKTUBHOE OCO3HAHNE 3HAUMMOCTH KOMIETEHIIMI B 00JaCTH €CTECTBEHHBIX HAYK IJIs
4eJI0BEeKa U 00IeCTBAa, yMEHUE UCIIOIb30BATh TEXHOJIOTMUECKUE IOCTHKEHUS B 00J1aCTH (PU3MKH,
XMMUH, OMOJIOTHH JJIs1 TOBBIMIEHHUSI COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHS B BBIOpaHHON
Ipo¢eCCUOHAIBHON 1eATEIbHOCTH;

—— YMEHHE POAHAIM3UPOBATh TEXHOI'€HHBIE ITOCIIEICTBUSA AJI OKPYKAIOLIEH Cpeabl,
OBITOBOM M MPOU3BOACTBEHHOMN JEATEIBHOCTH Y€JI0BEKa;

—— FOTOBHOCTb CaMOCTOSATEJIBHO TOOBIBATh HOBBIE JIJIs1 CE0s1 €CTECTBEHHO-HAYYHbIE 3HAHUS C
UCIOJIb30BaHUEM JUISI TOTO IOCTYIHBIX HCTOUHUKOB HH(OpPMAILUH;

—— YMEHHE YIPABIATh CBOEH M03HABATEIBHON AESITENIBHOCTHIO, IPOBOIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEIIJIEKTYaJIbHOTO PA3BUTHS;

—— YMEHHE BBICTPAUBATh KOHCTPYKTUBHBIE B3aHMOOTHOILIEHUSI B KOMaH/IE 110 PELIECHUIO
001X 3a/1a4 B 00J1aCTH €CTECTBO3HAHUS,

MeTenpeamMeTHble:

—— OBJIaAICHUC YMCHHAMHU U HABBIKAMU PA3JIMYHBIX BUAOB MO3HaBaTEIbLHOMN JACATCIbHOCTH
AJIL U3YYCHHA Pa3HbIX CTOPOH OKPYXKAKOUICTO ECCTCCTBCHHOI'O MUPA,



—— [pUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOJOCHNS, HAYYHOT'O SKCIIEPUMEHTA)
IUTSL U3yYCHHS PA3JINYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI MHpPa, C KOTOPHIMHA BO3HUKACT
HEO0O0XOAMMOCTb CTAJIKUBATHCS B MPOEeCCUOHATIBLHOM chepe;

—— YMEHHE ONPEAEIIATh IEIH U 3aJa4H JeITeIbHOCTH, BBIOUPATh CPECTBA IS UX
JOCTHKEHHSI HA TIPAKTHKE;

—— YMEHHE HCIIOJIb30BaTh PA3INYHBIC NCTOYHHUKH IS IOJTYICHHUSI €CTECTBEHHO HAYYHOM
MH(OPMAaLIUU U OLICHUBATh €€ JOCTOBEPHOCTD AJISl JOCTHKEHMS MTOCTaB JICHHBIX LIEJIeH U 3a]1a4;

IIpeamerHsbIe:

— c(OPMUPOBAHHOCTD MPEJICTABICHHIA O IIETOCTHON COBPEMEHHON €CTECTBEHHO HAYYHOU
KapTUHE MUpPA, TPUPOJE KaK €IMHOMN IIEJIOCTHON CUCTEME, B3AMMOCBSI3H Y€JI0BEKa, IPUPOIBI U
o0miecTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X MaciuTadax BeeneHHOI;

—— BJIaJICHUE 3HAHUSIMU O HanOoJIee BaXKHBIX OTKPBITUSIX U JOCTHKCHHSIX B 00JIaCTH
€CTECTBO3HAHMS, MTOBJIUABILINX Ha YBOJIIOLHUIO MIPEACTABICHUN O IPUPOJIE, HA PA3BUTUE TEXHUKU U
TEXHOJIOTHIi;

— c(OPMUPOBAHHOCTH YMEHHUS MPUMEHITH €CTECTBEHHO-HAYYHbIE 3HAHUS 111 OOBSICHEHUS
OKPY’KaIOIUX SIBICHUN, COXPAHEHHUS 3I0POBbs, 00ecreueHus: 0€30MacCHOCTH KU3HEACATETLHOCTH,
OepeHOr0 OTHOIICHUS K MMPUPOE, PALIMOHAIIBEHOTO IPUPOIOTIOIB30BAHUS, a TAK)KE BBITOIHEHUS
POJIA TPAMOTHOTO MTOTPEOUTETIS;

— c(OPMUPOBAHHOCTH MPEICTABICHUI 0 HAYYHOM METO/IE€ TTO3HAHUS MPUPOIBI U
CpeACTBaxX U3y4YEHHUsI METaMHUpa, MAaKpOMHUPA U MUKPOMHUPA; BIIaJICHUE TPHEMaMU €CTECTBEHHO-
HAYYHBIX HAOJIOJICHUI, OTIBITOB, UCCIIEIOBAHUI U OIICHKU TOCTOBEPHOCTH MOTYUYEHHBIX
pe3yJabTaTOB;

—— BJIaJICHUE NOHATHIHBIM aIlapaToM €CTECTBEHHBIX HaYK, TO3BOJISIOIIUM MMO3HABATh MUP,
Y4acTBOBATh B JUCKYCCHSX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOJIb30BaTh Pa3IMYHbIE
WUCTOYHUKY MHPOPMAITUU JIJISl TIOJITOTOBKU COOCTBEHHBIX PA0OT, KPUTHIECKH OTHOCUTHCS K
coobmenusiMm CMU, coaeprkammyuM HaydHY0 HHPOPMAIIHIO;

—— c(OPMUPOBAHHOCTH YMECHHI MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS JIJIst
Ka)KJ0T0 YeJIOBEKa HE3aBUCUMO OT €ro MpodeCcCUOHANBLHOM NesITeIbHOCTH, pa3inyaTh (GakThl U
OILICHKHU, CPAaBHUBATH OLIEHOYHBIE BBIBObI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBSI3b
KPUTEPUEB C OMPECICHHON CUCTEMOM LIEHHOCTEM.

[Tnanupyembie mpeIMETHBIC Pe3yabTaThl OCBOCHHUS YU€OHOM NIEITEIIbHOCTH HE OTHOCSTCS K
obyuatonumcs ¢ OB3, BBUIY OTCYTCTBUS JaHHOW KaTErOPUH OOYJAIOIINUXCS B TPYIIIIE.
[Tpn m3yuenun ydeOHoM mucturummHbl OJII1.2 XuMus uaeT NmoAroTOBKa OOYYarOIIMXCS,

ocouBIux [ITIKPC x dpopmupoBanuto ciaeayromux OK:

OK 1. BeibupaTh crmocoOsl pemeHus 3a1a4 npoPecCHOHAIBHON e TEIBHOCTH, TPUMEHUTEIBHO K
Pa3TMYHBIM KOHTEKCTAM.

OK 2. OcymecTBisTh IMOMCK, aHAJIW3 W MHTEpHpeTanuio HHPOpMAIMK, HEOOXOIUMOW s
BBITNIOJIHEHMSI 331a4 PO(ECCUOHATILHON JESITEIbHOCTH.

OK 3. ITmaaupoBath 1 peann30BbIBaTH COOCTBEHHOE MPO(HECCHOHATBLHOE W IMYHOCTHOE PA3BUTHE.

OK 4. PaGotatp B KOJUIEKTMBE M KOMaHJe, 3(PGEKTUBHO B3aMMOJEWCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KJIIMEHTAMH.

OK 5. OcymecTBiiTh YCTHYIO M NMHCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJAapCTBEHHOM SI3BIKE C
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y4€TOM 0co0eHHOCTEH COHAJIBHOTO U KYJIbTYPHOI'O KOHTCKCTA.

OK 6. IlposBiasTh TIpaKAaHCKO-NATPUOTHUECKYIO IIO3ULHUIO, JIEMOHCTPUPOBAaTh OCO3HAHHOE
IIOBEJICHHE HA OCHOBE O0IEYEI0BEYECKHUX LIEHHOCTEH.

OK 7. ConeicTBOBaTh COXPaHEHHIO OKpYKarolled cpenbl, pecypcocOepexeHuto, 3PPeKTHBHO
JIECTBOBATh B UPE3BBIYANHBIX CUTYALUSX.

OK 8. HUcnonp3oBaTh cpeacTBa GU3NIECKON KYIbTYPHI ISl COXPAaHCHHS U YKPEIUJICHUS 37J0POBbS B
nporecce NpodecCHOHATBHON NeATeIPHOCTH U MOAJIEPKaHue HEOOXOAMMOTO YPOBHS (pr3uvecKoit
MOJITOTOBJIEHHOCTH.

OK 9. Ucnonb3oBath HHGOPMAIIMOHHBIE TEXHOJIOTUU B IPO(GECCHOHATLHOM e TEIIbHOCTH.

OK 10. ITonp3oBatbcst mpodeccnoHaabHOM JOKYMEHTAlMe Ha rocy1lapcTBEHHOM U MHOCTPAHHOM
S3BIKE.

OK 11. ITnaHupoBaTh IpEeANPUHUMATEIBCKYIO IESITEIBHOCTD B TpodeccHoHaNbHOM chepe.

3. COAEP)KAHUE YYEBHOM JUCIUATLINHBI

OOw1ast 1 HeOpraHUYecKasi XUMHs

Beenenne

XuMHYecKasl KapTHHA MUpa KaK COCTaBHAasl 4YacTh €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. Ponb
XUMHHU B )KU3HU COBpEMEHHOro ob1ectsa. Hopelime 1OCTHKEHUSI XMMUYECKON HAyKHU B IUIaHE
Pa3BUTHSI TEXHOJIOTUI: XMMUYECKasi TEXHOIOT UI—OHOTEXHOIOT si— HAaHOTEXHOJIOTUSI.
[IpumeHeHne JOCTUKEHUI COBPEMEHHOM XMMUU B T'YMaHUTApHOU cdepe eaTelbHOCTH 00I1IecTBa.
OCHOBHBIE MOHATHUSA U 3aKOHBI XUMHH

[Ipenmer xumun. BemectBo. Atom. Monekyna. XuMHUYECKUN JIEMEHT U (JOPMBI €r0
cymiecTBoBaHus. [IpocTeie u cil0XkHBIE BENleCTBA. AJUIOTPONHUS U €€ IPUYUHBL. J[eMoHCcTpanus
Habop mozeneii atomoB u Mosekyi. M3mepenue BeniectBa. OCHOBHBIE 3aKOHBI XUMUU. Macca
aTOMOB M MOJIEKYJ. ATOMHas eAMHNULIA Macchl. OTHOCUTENIbHBIE aTOMHAs U MOJIEKYJISIPHAsI MACCHI.
KonunuecTtBo BemectBa. [locrosiHHas ABoranpo. MomnspHas macca. 3akoH ABoraapo. MossipHbIi
00beM ra3oB. PacueTsl o xumuueckum GopmysiaM. 3aKOH COXpaHEHHsI MacChl BEIIECTBA.
[Tepuoanueckuii 3akoH u Ilepronnueckas cucreMa xumudeckux 3neMeHToB 1. M. Menneneera
OtxkpsiTe Ilepuonnyeckoro 3akona. [lepruoanueckas cucreMa XMMHUYECKUX 3emMeHToB /1. W.
MenneneeBa kak rpadguueckoe oToOpaxxeHue

Ilepnonnueckoro 3akoHa. I[lepuoanuexnii 3aKOH U CUCTEMA B CBETE YUECHHsI O CTPOCHHUH aTOMa.
3aKOHOMEPHOCTH U3MEHEHUS CTPOCHUS IEKTPOHHBIX 000J0YEK aTOMOB M XUMHUYECKUX CBOMCTB
00pa3yeMbIX 3JIeMEHTa | MU MPOCTHIX U CIIOKHBIX BellecTB. 3HaueHue [leproanyeckoro 3akoHa u
[Tepuoanueckoit cucrembl xumMudeckux 3aeMeHToB J[. 1. Mennaeneesa i pa3BUTUSI HAYKU U
MOHUMaHM XUMHUYECKON KapTuHbI Mupa. [lemoncTparus Pasnuunsie popmsl [lepuoaunueckoit
cucTeMbl XuMHuueckux 3neMeHToB 1. 1. Menaeneena.

Crpoenue Bemiecta [Ipupoaa xumudeckoit csizu. KoBaneHTHas CBsA3b: HEMOJISIPHAS U MOJISIPHASL.
Nonnas cBs3b. KatroHbl 1 aHMOHBL. MeTamuyeckas cBsi3b. BogopoaHas cBa3p. Bzaumocssizb
KPUCTAJUIMYECKUX PELIETOK BELIECTB € Pa3IMYHBIMU TUIIAMHA XUMUYECKOM CBA3U. JleMOHCTpanus
OO0pa3ibl BelecTB U MaTeprasoB ¢ Pa3IMYHBIMU TUIIAMH XUMHUYECKON CBS3H.

Bona. PactBopst Bona B mpupose, ObITy, TEXHUKE U Ha IPOU3BOACTBE. PU3NUECKUE U XUMUYECKHE
CBOMCTBA BOBL. 3arpsI3HUTENIN BOJBI U CIIOCOOBI OUMCTKHU. JKecTkas BoJla U ee yMsruyeHue.
OmnpecHeHue Bo/bl. ATperaTHblE COCTOSIHHSI BOJIBI U €€ MEPEXOAbl U3 OJTHOTO arperaTHOro
COCTOSIHMS B Apyroe. PacTBopeHue TBEPAbIX BEIIECTB U ra30B. 3aBUCUMOCTh PACTBOPUMOCTH
TBEPJIBIX BEIIECTB U Ta30B OT TEMIIEPAaTyphl. MaccoBast OIS BEIIECTBA B PACTBOPE KAaK CIIOCO0
BBIpaXKEHMSI cocTaBa pacTBopa. JlemoHcTpanus Puznueckue CBOMCTBA BOJBI: IOBEPXHOCTHOE
HaTsKEHHUE, CMAauYMBaHHUE.



Xumnueckue peakuuu [loHsiTue 0 xuMuueckoit peakiuu. Tunsl Xumudeckux peakuuii. CKopocTb
peakiuu u paKkTophl, OT KOTOPHIX OHA 3aBUCUT. TermnoBon 3PeKT XMMUIECKON peaKITiu.
XUMHUYECKOE PAaBHOBECHE U CITOCOOBI €ro cMeleHus. JleMoHcTpaimu XuMHUECKHe PEaKIH C
BBIZICJICHHEM TeTUIOThI. OOpaTUMOCTh XUMHUECKUX peakiuil. [IpakTuueckoe 3aHsTHE 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU PEAKINH OT Pa3IN4HbIX (DaKTOPOB (TeMIepaTyphl, KOHIICHTPALIUU BEIIECTB,
JEHCTBUS KaTaIN3aTOPOB).

Heopranunueckue coequHeHus

Knaccudukanus HeopraHU4eCKuX COeTMHEHUH U MX CBOMCTBAa. OKCHUIBI, KUCJIOTHI, OCHOBAHUS,
coi. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIMHEHU B CBETE TEOPUU
AJIEKTPOIUTHYECKON Aucconuanuu. [lonstue o rugponnse coneil. Cpesla BOIHBIX PACTBOPOB COJICH:
KHUCJas, HeUTpasibHas, 1mienounas. Bogopoaseiil nokasaresb pH pactBopa. Metaiuibl 1 HEMETAILIBI.
Mertannbl. O0uue ¢puznyeckue 1 XMMUYECKHE CBONCTBA METAJIIOB, 00YCIIOBIIEHHBIE CTPOSHHUEM
aTOMOB M KPHUCTAJJIOB M MOJIOKECHHEM METAJNIOB B JIEKTPOXUMHUYECKOM Py HampspKeHuH. O01me
crocoObl oydeHust MetasuioB. CruiaBbl: YepHble U BeTHbIe. Koppo3usi MeTallsioB U cCiocoObl
3amuThl 0T Hee. Hemerambl. O0mIast XxapakTepUCTHKA TJIABHBIX TOATPYIIT HEMETAIIJIOB HA IPHUMEpe
ranoreHoB. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAUIOB. BakHelne coeqnHeHUs
METAJUIOB U HEMETAJJIOB B IPUPOJIE U XO3IMUCTBEHHOM IESITEIIbHOCTH YeJIOBeKa. 3aluTa
OKpPY’KaIOIIEeH Cpebl OT 3arpsI3HEHUS TSXKEIBIMU METAINIAMU, COETMHEHUSIMU a30Ta, CEPHI,
yriepona. Jlemonctpanuu B3aumoaeicTBre METAIIIIOB ¢ HEMeTaJJIaMU (IIMHKA C CepOoil, alIFOMUHUS
c foJ10M), pacTBOpaMu KUCJIOT U mienoveil. ['opeHre MeramioB (LIMHKa, *Keje3a, MarHus) B
Kuciopozae. BzanmoneicTere a30THOM U KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOT C MEBIO.
BoccranoButenbHbIE CBOMCTBA METANIOB. XMMHUUYECKHE CBOMCTBA COETMHEHUI METAJLJIOB.
[MpakTrdeckue 3aHsaTHs Peakiuy oOMeHa B BOJAHBIX pacTBopax diekTpontoB. Onpenenenne pH
pacTBopa cojieil. BeitecHeHue XitopoM OpoMa 1 Ho1a U3 pacTBOPOB MX coieil. BzanmoericTBre
METAJJIOB C paCTBOPaMU KUCIJIOT U COJIEH.

Oprannueckas XuMust

Oprannueckue COeTMHEHHS

OCHOBHbBIE OHATHS OPraHUYECKON XUMHUH U TEOPHS CTPOEHUSI OPraHUYECKUX COETUHEHUM.
[Tonsitue nuzomepuu. Bunbl nzomepun: CTpykTypHas (YriiepoJaHOro CKeJeTa, Mooke [ | Hus KpaTHOU
CBSI3HM WM (PYHKIIMOHAIBHOM TPYIIIEI), IPOCTPaHCTBEHHAs. MHOrooOpa3ue opraHmuecKux
coenuHeHull. YrieBonoposl. [IpenenbHble 1 HenpeaeabHble yrieBoaopoabl. CTpoeHue
YIJIEBOJOPOOB, XapaKTepHbIE XUMHUYECKHE CBOMCTBA yriieBo1opo1oB. IIpencraBurenu
YIJIE€BOIOPOAOB: METaH, 3TUJIEH, alleTHIIeH, OeH30:. [IpuMeHenne yrieBo1opoi0B B OpraHUueCKOM
cuntese. Peakius nonumepusannu. HedTh, ras, KaMeHHBIH yrolib — MPUPOJIHBIE HCTOYHUKH
yrieBogopoaoB. Kucinopoaconepkamue opranndeckue BemiectBa. CupThl, KAPOOHOBBIE KHCIOTHI
U CJIOKHBIE 9(QHPHI: UX CTPOCHUE U XapaKTEepHbIE XUMUYEeCKue cBoicTBa. [IpencraBurenu
KHUCJIOPOACOAEPKAIINX OPraHUYECKUX COCTMHEHN: METUIIOBBIN U ATUJIOBBIN CIIUPTHI, TJIUIIEPHH,
YKCYCHasl KHCIIOTa. MbIia KaKk COJIM BBICIIUX KApOOHOBBIX KUCTOT. JKUPHI KaK CIOKHBIE dPUPHI.
VYrneBojbl: III0K03a, KpaxMall, [eJuIr0s103a. A30TcoAepKalliie OpraHuueckue COeTUHEHHUS.
AMUHBI, aMUHOKUCIOTHI, 6enku. Ctpoe |Hue u Ouonorndeckas GyHKIHs 0eTKOB. XUMHUECKHE
cBoOlcCTBa OeKOB. ['eHeTHUeCKas CBSA3h MEXTY KJIacCaMU OPTaHUYECKUX COCTMHEHHIA.
Hemonctpauuu [lonydeHnue stuieHa v ero B3aMMOIEHCTBUE C pAaCTBOPOM IIEpMaHraHaTa Kajus,
OpoM [ |HO# BooM. Peakiius morydeHust yKCyCHO-3THIIOBOTO d(pupa. KauecTBeHHas peakuus Ha
rnuneput. L[BeTHrle peakiyun 6enkoB. [IpakTnueckue 3aHATHS XMMUYECKHE CBOMCTBA YKCYCHOM
KHCJIOTBI: B3aUMOJICHCTBUE ¢ MHIUKaTopamu, Metanl lmamu (Mg), ¢ ocHoBanusimu (Cu(OH)2) u
ocHoBHbIMH okcuzamu (CuO). OOparumas u HeoOpaTtumas qeHarypanus 6enkoB. [InacTmaccsl u
BosokHa. [lonsTue o mnactmaccax. TepMoruiacTuuHble M TEPMOPEAKTHB| |HbIE TTOJIMMEPHI.
OtaenbHbIE IPEACTABUTEIN CUHTETUYECKUX U UCKYCCTBEHHBIX MOJIUMEPOB:
benonopopManbIEeruIHbIE CMOJIBI, TOTUBUHUIXIOPU, TedioH, nemtyiaous. [lonstue o
XUMUYECKUX BOJIOKHaX. HaTypanbHble, CHHTETUYECKHE U UCKYCCTBEHHbIE BOJIOKHA. OT/I€bHbIE
MPEICTAaBUTEIM XUMUUECKHX BOJIOKOH: alleTaTHOE (TpUaleTaTHbIH 1IeJK) U BUCKO3HOE BOJIOKHA,
BUHWIXJIOPUIHBIE (XJIOPUH), IOJIUHUTPUIbHBIE (HUTPOH ), TOJIMAMUHBIE (KAlIPOH, HAWJIOH),



nonudGupHbie (J1aBcaH). lemoncTpanus Pa3nuuHbie BUIBI TUTaCTMAcC U BOJIOKOH. [IpakTrueckue
3aHsTHS O3HAKOMIICHUE C CHHTETHYCCKHMH U UCKYCCTBEHHBIMH MotmMepamMu. OnpeienieHne
Pa3TUYHBIX BUJOB XUMUYECKUX BOJIOKOH.

XUMUS U )KU3Hb

XUMUsS 1 OpPraHu3M YeJoBeKa. XMMHUYECKUE DJIEMEHTHI B OpraHu3Me uejaoBeka. Opranudeckue u
HeopraHuyeckue BerecTBa. OCHOBHBIC )XH3HEHHO HEOOXOIUMBIC COCTUHEHUS: OCITKH, YTIICBOIHI,
JKUPBI, BATAMHUHBI. YTIJIEBOAbI — TJIABHBIM UCTOYHUK SHEPTUU opranu3Ma. Poib kupos B
opranusme. X0JIEeCTEpUH U €ro pojib B 310pOBbE YelloBeKa. MUHepalbHbIE BEIIECTBA B IPOAYKTAX
MUTaHus, nuiieBbie 7o0aBku. COanancupoBan! |Hoe nutanue. Xumus B ObiTy. Boga. KadectBo
BOJIbI. Motomue u unucTsimme cpeactra. [Ipasuna 6e3omacHoi paboThI CO CpeACTBAMU OBITOBOM
XUMHH.

4. TEMATUYECKOE IINTAHUPOBAHMUE 110 YYEBHOM JUCIUIIIMHE

Bug yue6HO#I paboThI Oovem
uacos
MaxcuMmaJibHasi ydyeOHasi HArpy3Ka 55
Oo0si3aTe1bHAs Ay IMTOPHAs Y4eOHAsA HArpy3Ka 36
B TOM YHCJIE:
TeopeTuIecKoe oOyueHue (JICKIUU, YPOKH) 30
MPAKTHUYECKHE 3aHITHS (eciu npedycmMompenvl) 6
CamocrosiTenpHas paboTa 00ydaronierocs 19
Hroro arrecrauus 1uddepeHUPOBAHHBIN 3a4eT *




4.2. TemaTnuyeckoe NJIAHMPOBAHUE Y4eOHOM TMCUMILTHHBI « XUMUD)
TemaTnueckoe NJIaHMPOBAHUE Y4eOHOIH TMCUMILUIMHBI 0 ciennaabHocTH 38.02.04 KomMepuus (1o orpac/isiv)

HaumenoBanue pa3aejoB u
TEM

Homep
ypoKa

Copepxanue yuyeOHOI JMCHUILIHHBI, JJA00paTOPHbIE U NPAKTHYECKHUE
padoThl, caMoCcTOsITeIbHAS padoTa 00y4YaroImmuXxcst

K-Bo yacoB

Beenenue (2 u)

1-2

HayuHnble MeTO1bI TO3HAHUS BEUIECTB U XUMHYECKHX ABJIEHUN. Pob

OKCIICPUMCHTA U TCOPUHU B XUMHUHU. MOI[@J'II/IpOBaHI/Ie XUMHUYCCKHX ITPOLICCCOB.

3navyenne xumun rpu ocsoeHnn npodeccuii CI10 u cnenmansrocteir CI10
TEXHHYECKOTO MPOoduIsi MPoPhecCHOHATFHOTO 00pa30BaHUs

2

1. O0mas n
Heopranuyeckasi XuMusi

OcHoBHbIC OHATHS XUMHHU. BemectBo. AToM. Monekyna. XumMudeckuit
aneMeHT. AsoTtponus. [IpocTeie u cioxkHble BemecTBa. KauecTBeHHbIN 1
KOJINYECTBEHHBII COCTaB BEIIECTB. XUMUYECKHUE 3HAKU U (POPMYIIBL.

OTtHOocHTeNnbHBIE aTOMHAs U MOJIEKYJIsIpHast Macchl. KonudecTBo BemecTsa

5-6

PacuérHrpie 3aJa4i Ha HaXOXKIACHHC OTHOCUTEILHOMN MOJ'IGKy.]'IHpHOﬁ MacCCHI,
OMpeCaACJICHUC MaCcCOBOM JOJIM XMMHYSCKHX 3JIEMEHTOB B CIIOJKHOM BEIIICCTBE

CamocrosiTesibHast padora:

1-5

Hcnons3zoBanue Matepuer-cetu u MHTEpHET-yUeOHMKA, TeKyIIas paboTa ¢
JICKITMOHHBIM MaTEePHAJIOM.

Pemenne TUMOBBIX 3a/a4: @) COCTABICHUE XUMHUECKUX (GOPMYI IO
BaJICHTHOCTH; 0) oTpe/iesieHue OTHOCUTEIBHON U MOJIEKYJISIPHON Macchl; B)
oTpejieNieHre Kiacca U Ha3BaHUs HEOPTaHUYECKUX COeAMHEHUN 1o popmyrie
TemaTuka coo01IeHHIi, T0KJIA10B, peepaToB, MyIbTUMETHITHBIX
npe3eHTaAlI: aLI0mponHble MoouuKrayuu yenepooa (aimas, epagpum),
KUCA0p0Oa (KUC1opoo, 030H), 011084 (cepoe u benoe 010860). Ilonamue o
XUMUYECKOU MEeXHONI02UU, OUOMEXHON0UU U HAHOMEXHOIO2UU.
«ATIOTPOIHUS METAIITIOBY,

«ANIOTPOINS HEMETAIITIOBY,

«buoTtexHoorus U reHHas uHxenepus — rexuosnoruu XXI| Bexay,
«HaHOTEXHOJIOTHS KaK IPUOPUTETHOE HAIIPABIICHUE PA3BUTHS HAYKH U
npou3BojicTBa B Poccuiickoit deaepanum»

1.2. Ileppoauyeckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX d1eMeHToB 1. 1.
MenpeneeBa u CTpOCHHE

7-8

IHepuoguvecknii 3axon /.. MenneseeBa. Otkpoitue JI.1. MenneneeBbsim
[lepuonuueckoro 3akoHa. [lepronuueckunii 3akoH B popmynuporke [1.1.
Menneneesa.

[lepronuueckas TabinIa XUMAYECKHUX JIEMEHTOB — TpauIecKoe




aToma)

oToOpakeHHe MePUOANYECKOro 3akoHa. CTpyKTypa NepuoIu4ecKoi TabIuIbl:
nepuoIbl (Masbie U OOJbIINE), TPYIIBI (T1aBHAS U TOOOYHAs)

9-10

MonenupoBanue noctpoenus [lepuoanueckoit TaOIHIBI XUMUIECKUX
3JIEMEHTOB

1.3. Ctpoenne BemectBa (10

4)

11-12

Xumnueckas cB3b. KaTHOHBI, HX 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe
npoliecca OKHCICHUsI. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJIbTaTe
nporecca BOcCTaHOBIICHUs. IOHHAs CBA3b KaK CBA3b MEKAY KATHOHAMHU U
AQHMOHAMH 32 CYET JIEKTPOCTATHUECKOro NpuTsHKeHus. Kiiaccudukanms noHOB:
10 COCTaBy, 3HAKY 3aps/ia, HATMYUIO THApPaTHON 06onouku. MoHHbIE
KpUCTaJIIIMYECKHe perieTki. CBONCTBA BEIIECTB C HOHHBIM TUIIOM
KPUCTAJTIMYECKON PEIIETKH.

13

14-15

JucnepcHble cucremsl. [lonstie o nucnepcHoit cucreme. JucnepcHas ¢asa u
nucnepcuoHHas cpena. Knaccngpukanus nucnepcHsix cucteM. [lonstue o
KOJUIOUJHBIX CUCTEMAaX

IIpakTHyeckas padora Nel

[TpuroTtoBneHue cycrneH3un kKapooHaTa Kajabliys B BOJE.

[Tomyuenue 5MynbCHM MOTOPHOTO MacJa.

O3HaKOMJIEHHE CO CBOMCTBAMM JUCIIEPCHBIX CUCTEM

CamocrosiTesibHast padora

6-10

Ucnons3zoBanue Mutepuer-cetu u MHTEpHET-yUeOHMKA.

OmnpeneneHne CTENEHN OKUCIEHUS B CIIOKHBIX BEIIECTBAX.

TemaTuka coodueHuii, 10KJIa/10B, pedpepaToB, MyJIbTHUMEIHITHBIX
npe3eHTaAlUI: n0IAPHOCMb C853U U NOJIAPHOCIb MoJleKyIbl. Kondencayus.
Texyuecms. Bozeonuxa. Kpucmannuzayusa. Cyorumayus u oecyorumayusi.
Anomanuu gusuueckux ceoticms 600vl. JKuokue kpucmannvl. Munepanet u
20pHblEe NOPOObI KAK NPUPOOHbIE CMeCU. DMYIbCUU U CYCNeH3UU. 301U (8 mom
yucne asposonu) u cenu. Koazynayus. Cunepesuc.

«[lna3zma — yeTBepTOE COCTOSIHUE BEIIECTBAY,

«AMopdHBIe BelIeCTBa B MPUPOE, TEXHHUKE, OBITY,

«OxpaHa OKpYKaIIEH cpellbl OT XUMUIECKOTO 3arpsi3HEHHUSL.
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KonnyecTBeHHbIE XapaKTEPUCTUKY 3arpsI3HEHUS OKPYKAIOLIEH Cpeib»,
«[Ipumenenue TBepaOTO U ra3o00pa3Horo okcuaa yriepoaa (1V)»,
«3aluTa 030HOBOI'0 IKPAaHA OT XUMHUECKOT0 3arpsa3HEHU,
«['pybonucnepcHble CUCTEMBI, UX KJIACCU(PHKAIINA U HCIIOJIb30BaHHE B
npogecCUOHATBHOM 1A TEIbHOCTHY,

«Kocmernueckue remmy,

«[IpumMeHeHue cycreH3uil 1 SMyIbCUN B CTPOUTEIILCTBEY,

«MuHepaJbl 1 TOPHBIE TOPOJIbI KaK OCHOBA JTUTOC(HEPHD»

1.4. Bona. PactBOphI 1 16-17 Bona. PacrBopel. PactBopenne. Bona kxak pactBopurens. PactBopuMocThb
3JIEKTPOJIUTUYECKAS BellecTB. HachlllleHHbIE, HEHACHIIIEHHbIE, MEPECHIILICHHbBIE  PAaCTBOPHI.
JUccoLanus 3aBUCUMOCTh PAaCTBOPUMOCTH Ta30B, JKUAKOCTEH W TBEPABIX BEIIECTB OT
pa3NUYHbIX (PAKTOPOB.
MaccoBast 10711 pacCTBOPEHHOT'O BelIeCTBa
2. Oprannyeckasi XuMus 18-19 IIpeamer oprannveckoit xumuu. [IpupoaHsie, ICKYCCTBEHHBIE U
2.1. OcHOBHBIE TIOHSTHS CHHTETUYECKHE OpraHnueckue BeriecTBa. CpaBHEHHE OPraHMYECKHUX BEILECTB C
OpraHUYeCcKON XUMUU U HEOPraHMYECKUMHU.
TEOPHs CTPOCHUS BanentHocTh. XuMHUUECKOE CTPOCHHUE KaK MOPSIOK COCTUHEHHSI aTOMOB B
OpPTaHUYECKHUX COSIUHEHHM MOJICKYJIBI TI0 BaJICHTHOCTH.
20-21 Teopus crpoeHus oprannyeckux coeqnnenuii A.M. byriepoBa. OcHoBHbIE
MOJIO’KEHUSI TEOPUU XUMUYECKOT0 cTpoeHus. M3omepus u n3omepsl.
Xumudeckue GopMyITbl U MOJICTH MOJICKYJ B OPTaHUYECKON XUMUH.
CamocrosiTesibHas padoTa 11-15 Hcnonp3oBanne MHTEpHET-CETH, TEKYIast paboTa C JIGKIIMOHHBIM MaTEPUATIOM.

TemaTuka coo01IeHUI, JOKJIAT0B, pedepaToB, MyJIbTUMEINNHBIX
npe3eHTaAUMii: nonsamue o cyocmpame u peazenme. Peaxyuu okucienus u
soccmaHosnenus: opeanudeckux eeujecms. Cpasnenue Kiaccugpuxayuu
CcoeOuHeHUli U K1acCu@uKkayuy peakyull 8 HeOp2aHU4ecKoll U Op2aHu4ecKoll
Xumuu.

«HMcroprs BOSHUKHOBEHHUS U Pa3BUTHS OPraHUYECKON XUMUN,

«Kusns u nesrensHocTh A. M. Bytneposay,

«BuTtanusm u ero kpax»,

«PoJb 0TE€UECTBEHHBIX YUEHBIX B CTAHOBICHUH U PA3BUTUU MUPOBOM
OPraHUYEeCKON XUMHUNY,

«CoBpeMEeHHBIE ITPEICTABIEHUS O TEOPUU XUMUYECKOTO CTPOCHHUS»
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2.2. YriaeBoaopoibl U UX
MPUPOHBIE UCTOYHUKU

22-23

AJIKaHBI. AJIKaHbI: TOMOJIOTHUSCKHI PSIJI, U30MEPHS 1 HOMEHKJIATypa aJIKaHOB.
XUMHUECKUE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): FTOPEHHE, 3aMEIICHUE,
paszioxenue, aeruapupoBanue. [I[puMeHeHHe aTKaHOB HA OCHOBE CBOKCTBR.

24-25

AJIKeHBbI. DTHIIEH, €ro MoIy4eHHe (AerupupoBaHUEM dTaHa,
JenoIuMepH3anrei noinyTuiaeHa). ['omonoruueckuit psij, n3omepus,
HOMEHKJIaTypa aJIKEHOB. XMMUYECKUE CBOKWCTBA ATUJIEHA: TOPEHUE,
KayecTBEHHbIE peakluy (o0eciiBeunBaHe OPOMHOM BOJBI U pacTBOpa
IepMaHraHaTa Kajus), ruaparanus, nonuMepusanus. [lpumenenue stuineHa Ha
OCHOBE CBOMCTB.

26

JueHbl U kayuyku. [loHsTHE O TUEHAX KaK YIIIEBOJIOPOJAX C IByMs
JIBOMHBIMU CBSI3sIMU. CONpsiKEHHBIE JUEHBI. XUMHYECKHUE CBOMCTBA
Oyraauena-1,3 u u3onpeHa: obecBeurBaHre OPOMHOM BOBI U TIOJTUMEPU3ALIHS
B Kayudyku. HatypanbHbIil U cHHTeTHYECKHE KayuyKu. Pe3una.

27-28

Apenbl. beH3oin. XuMuueckue cBoMCTBa O€H30J1a: TOPEHUE, PEaKIINH
3aMenieHus (raJoreHupoBanue, HUTpoBaHue). [I[pumenenne 6eH3o01a Ha OCHOBE
CBOMCTB.

IIpupoaHbie HCTOYHMKH YIJIeBOAOPOAOB. [IpupoaHslii ra3: cocras,
MIPUMEHEHNE B KaYeCTBE TOILIMBA.

Hedts. CoctaB u nepepabotka Hedtu. [leperonka nedtu. HedrenpoaykTsi.

29-30

IpakTnyeckue padornr Ne 2
O3HakoMJIEHHE ¢ KOJUIEKIMEeH 00pa3lioB HePTHU U IPOAYKTOB €€ nepepadoTKH.
O3HakoMJIEHHE ¢ KOJUIEKIIMEN KayqyKOB U 00pa3lamMy U3esuil U3 pe3uHbl

CamocrosiTesbHast padora

16-19

Hcnonp3oBanue MHTEpHET-CETH, TEKYIIasi padoTa ¢ JIEKIMOHHBIM MaTEPHATIOM.
Hanucanue cTpykTypHbIX (hOPMYIT HEKOTOPBIX MPEICTaBUTENCH

yriaeBonopoaoB. Hazpanue yrieBoaopo10B 0 MEXKAYHAPOJHOW HOMEHKIIATYpe
IUPAC.
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TemaTuka coodueHUil, 10KJI2/10B, peepaToB, My IbTUMEIUITHBIX
npe3eHTanuii: npasuio B.B. Mapkoenukosa. Knaccuguxayus u nasnauernue
Kayyykos. Knaccugurayus u naznauenue pesun. Bynkanuzayus kaydyka.
Tonyuenue ayemunena nupoau3om memana u Kapouonvim cnocooom. Peaxyus
noaumMepusayuu BUHUIXA0pUOd. IIonusUHUIXIOPUO U e20 NpUMeHeHuUe.
Tpumepuzayus ayemunena 8 6eH301.

THonamue 06 sxcmpaxyuu. Boccmanoenenue Humpoben3ona 8 AHuIuH.
Tomonoeuueckuii pso apenos. Tonyon. Humposanue moayona. Tpomun.
OcHogHble HanpasieHuss NPOMbLULIEHHOU nepepadomKu NPUpPoOH020 2a3a.
Tonymmnwui negpmsnotul 2az, e2o nepepabomxa.

Ilpoyeccol npomvluinentol nepepabomku Heghmu: KpeKune, pughopmune.
Oxmanogoe yucio 6eH3UHo8 U YemaHno8oe YUcio OU3elIbHO20 MONIUBA.
Koxcoxumuueckoe npouzsoocmeo u e2o npooykyus.

«OKOJIOTUYECKHUE ACTIEKThl UCTIOJIb30BaHUS YIIIEBOJAOPOIHOTO ChIPHS,
«OKOHOMUYECKHE ACTIEKThI MEXKTYHAPOJHOTO COTPYITHUYECTBA 110
HCIIOJIb30BAaHUIO YTJIEBOJIOPOJAHOIO CHIPBS»,

«Hcropus OTKPBITHS U pa3pabOTKU Ta30BbIX U HE(DTSIHBIX MECTOPOKICHHH B
Poccuiickoit @eneparum»,

«XUMHSI YTTIEBOIOPOIHOTO CHIPhs U MOsI OyayIast mpodeccus»,
«YTJ1eBOJOPOIHOE TOILUIMBO, €TO BUJIbI U HA3HAUEHUEY,

«CuHTeTHYECKHE KaydyKU: UCTOPUS, MHOTO0Opa3ne U MepCIEeKTUBBIY,
«Pe3uHOTEXHHUECKOE TPOU3BOACTBO U €0 POJIb B HAYYHO-TEXHUUECKOM
porpeccey,

«CBapo4yHOEe IPOU3BOICTBO U POJIb XUMHUH YIJIEBOJOPOOB B HEM,

«HedT1b 1 ee TpaHCTIOPTUPOBKA KAK OCHOBA B3aHMOBBITOTHOTO
MEXTYHApOJAHOTO COTPYAHHUUECTBA»

2.3. Kucnopoaconepxaniue 31-32 Cnuprsl. Cinoxubie 3Gupsbl U Kupbl. DeHos1. Abaeruabl
OpraHUYECKHUEe COCTUHEHUS Kap6onoBsbie kucaorbl. CiioxkHbIe 3QUPHI U KUPBHI.
33-34 IIpakTH4eckue padbornr Ne 3

PacTBopeHue rimiiepruHa B Bojie ¥ B3auMmoeicTaue ¢ ruapokcuaom meaun (11).
CBoiicTBa YKCYCHOU KHUCJIOTBI, 00IIIHE CO CBOMCTBAMH MUHEPABHBIX KUCIIOT.
Jloka3aTenbCTBO HEMPEAEIBHOTO XapaKTepa KHUAKOTO KHUPa.

B3anmozeiicTBre TIFOKO3bI U caxapo3sl ¢ rugpokcuaoM meau (11).




35-36

KauectBenHnas pC€aKknus Ha Kpaxmall

JudpdepeHupOBaAHHBIN 3a4ET

Bcero yacos

55
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5. YCJOBUS PEAJIM3AILIUU YYEBHOU JUCHUATIJIAHBI
5.1. TpeGoBanusi K MUHMMAJbLHOMY MaTepHaJIbHO-TEXHUYECKOMY 00ecredeHHI0

Jns peanu3zanuu y4eOHON IUCHUITUHBI TpeOyeTcss KAOMHET XUMMUH.
O6opynoBanue yaeOHOT0 KabUHeTA!

— 110Ca/I0uHbIe MecTa M0 KOJIUYECTBY 00yUaroIuxcs;

— paboudee MECTO NPeNoiaBaTells;

— KOMIIBIOTED, BUIECOIIPOEKTOP, IKPaH;

— Ilepuoanueckas cuctema XuMu4eckux 3neMeHToB J.11.Menneneesa;
—Ta0MLa paCTBOPUMOCTH KUCIIOT, COJIEH U OCHOBaHUil;

— DIIEKTPOXUMUYECKHUN Pl HAIPSKCHUM;

— MUHEpaJIbHbIE Y100peHMS;

— HOPTPETHl YUEHBIX-XUMHUKOB;

— XUMHUYECKUE pEeaKTUBBI, XUMHUYECKas MOCY/a, HarpeBaTeabHble IPUOOPHI;
— anTeuka;

— OTHETYUIUTEIb.

5.2. UudopmannoHHoe odecreyeHne 00y deHust

Pexomenayemas qurepatypa 1Jisi 00y4arommXxcsi:

IMa6puensu O.C., OctpoymoB WN.I'. Xumust 1i1st mpodeccuii U CnenuanbHOCTEH
TEXHUYECKOT0 MPoQuIs: yIeOHHK JUTS CTYJ. YUpEkKACHUH cpea. mpod. odpasoBanus. — M., 2014.

I'a6puensn O.C., OctpoymoB N.I'., CnankoB C.A., lopodeeBa H.M. Ilpaktukym: yue6.
mocoOue ISl CTYI. YUpEKIACHUH cpea. mpod. oopasoBanus. — M., 2014.

I'abpuensan O.C., Octpoymos W.I'., Cnaakos C.A. Xumus: mocoOue assi OJTOTOBKH K
EI'D: yueb. mocobue mis cTy. yapexaeHuid cpea. npod. oopasoanus. — M., 2014.

I'a6puensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1aum u ynpakHeHus: yue6. nocodue 1is
CTYyIl. yUpexaeHuit cpen. mpod. odpazoanusi. — M., 2014.

Epoxun 10.M., KoBanesa W.b. Xumus m1st npodeccuii u crenuaibHOCTEN TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOT'0 IPOQIIICH: YIeOHUK IS CTY/. YUPESKICHUN cpel. mpod. oOpa3oBaHus. —
M., 2014.

Epoxun FO.M. Xumus: 3agauu u ynpakHeHus: yuel. mocoOue st CTyA. YIPEKIACHUN Cpel.
npod. obpazosanusi. — M., 2014.

Epoxun FO.M. CO0pHUK TECTOBBIX 3aIaHHUM 110 XUMHUU: yued. mocodue AJist CTyI.
yupexaeHuii cpea. nmpod. odbpazosanus. — M., 2014.

Epoxun FO.M., KoBanesa N.b. Xumus 15 npodeccuil u crenuanbHOCTEN TEXHUUECKOTO
npo- ¢puisd. DIEKTPOHHBIA yueOHO-METOANYECKUI KoMIuteke. — M., 2014.

Cnankos C. A., OctpoymoB WU.I'., I'abpuensu O.C., Jlykpsinoa H.H. Xumus nmst
npodeccHii ¥ CenUaIbHOCTeH TEXHUYECKOr0 MPpoduiIst. DJIEKTPOHHOE MPUIOKEHUE (IIEKTPOHHOE
y4eOHOe U3/IaHue) Ul CTY. YUpeKIeHU cpell. mpod. oopazoBanus. — M., 2014.

PexoMenxyemasi iuTepaTypa JJIs MpenoaaBaTeis:

®enepanbhblil 3ak0H OT 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepannmy».

[Ipuka3 Munucrepctsa odpasoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepxaeHUn
(dheneparbHOr0 rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa CpeaHero (IOJIHOTO) OOIIETo
o0pa3oBaHU.

[Tpuka3 MunuctepcTBa oopazoBanus U Hayku PD o1 29.12.2014 Ne 1645 «O BHeceHuHn
u3Me- HeHuii B [lpuka3 MunucrepctBa oopazoBanust u Hayku PD ot 17.05.2012 Ne 413 “O6
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yTBEepXkAeHUU (heIepaTbHOT0 FOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTAaHIaPTa CPETHETO
(mosHOTO) 00IIIEr0 00pa30oBaHUS ».

[Tucemo [lenapramenTta rocy1apcTBEeHHON MOJUTHKH B cepe MOArOTOBKH PabouuX KaJapoB

u 110 Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexoMeHnmanuu 1o opraHu3aim

MOJIyYEHHUs CpeHero o01ero 00pa3oBaHus B Ipejieiax OCBOSHUS 00pa30BaTeIbHbBIX POrPaMM
cpeaHero npodeccuoHaabHOTO 00pa3oBaHus Ha 0a3e OCHOBHOT'O OOIIETO 00pa30BaHUS C YIETOM
TpeOoBaHui (enepaabHbIX TOCYAAPCTBEHHBIX 00pa30BaTEeIbHBIX CTAHIAPTOB U MOJTydaeMOn

po¢)eCCUU WM CHEIHAITBHOCTH CPEAHETO MPOo(heCCHOHATTEHOTO 00pa30BaHUS.

la6puensn O.C., JIvicoBa I'.I'. Xumus: kHHTa AJIs TIpETIoAaBaTens: y4e0.-MeTo 1. Tocooue.

—M,, 2012.

INa6puensna O.C. u ap. Xumus 1i1st npodeccHii U crenuaitbHOCTEH TEXHUIECKOT0 MPOoduIIs

(3TIEKTPOHHOE TIPHUIIOKECHHE).

HNHTepHET pecypcebl:

Axanemuk. CioBapu u sHIMKIoneauu. http://dic.academic.ru
Bonbmas coserckas sanmknonenns. http://bse.sci-lib.com
Buxunenus http://ru.wikipedia.org

Books Gid. Dnextponnas 6ubanoreka. http://www.booksgid.com

I'mobanreka. ['mobdanpHas OubnMoTeka HaydHbIX pecypcoB. http://globalteka.ru/index.html

Ennnoe okHO mocTyma Kk oOpa3oBaTeIbHBIM pecypcam. http://window.edu.ru
Kypnan «Xumus B mkosae». http://www. hvsh. ru

Kypuan «Xumus u ku3HbY». http:/ www.hij.ru

WurtepreT-u3nanue s yauteneit «EcrecTBeHHble Haykmy. http://www.enauki.ru
Kuurn. http://www.ozon.ru/context/div_book/

JlabGopaTopHbIe U MTPAKTUIECKHE PaOOTHI IO XUMUH 715 o0ydarommxcst CITO

https://infourok.ru/laboratornie-i-prakticheskie-raboti-po-himii-dlya-obuchayuschihsya-spo-

305630.html
Jlyumias yaeOHas muteparypa. http://st-books.ru
Metonndeckas razera «llepBoe ceHTAOps». http://www. 1september. ru
OO6pasoBaTesbHBIN CAUT I MKOJBHUKOB «XuMusi». http://www. hemi. wallst. ru
OOpa3zoBaTeIbHbIN CalT IS MIKOJIBHUKOB hitp://www.alhimikov.net
Poccwuiickuit o6pazoBarensHbiil mopTai. JoCcTymHOCTD, Ka4yecTBO, 3P(HEKTUBHOCTD.
http://www.school.edu.ru/default.asp
OnektpoHHas OudaroTeka o xumuu. http://www. chem. msu. su
DnexTpoHHas oubimoTeynas cucrema. http://book.ru/
DJICKTPOHHBIN KypHaT « XUMUKU U xumusi». http:// www.chemistry-chemists.com
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http://st-books.ru/
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http://st-books.ru/
http://www.alhimikov.net/
http://www.school.edu.ru/default.asp
http://book.ru/
%D0%A0%D0%9F%20%D0%A5%D0%98%D0%9C%D0%98%D0%AF%20%D0%A2%D1%80%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D1%81%D1%82%202022%D0%B3.odt/http
http://www.chemistry-chemists.com/

6. JUCT UBSMEHEHUU U JONOJTHEHUH

'] JlomonHeHuss M W3MEHEHMs K palbouell mporpamme Ha y4eOHBI TOA O
JUCLUILINHE
B paGouyio nporpaMmy BHECEHBI CIEIYIOLINE JOMOTHEHHUS/U3MEHEHUS:

JlomomHeHUs ¥ U3MEHEHUs B paboueil mporpamme o0CykIeHbI Ha 3acenannu MK

« » 20 r. (mpotokoi Ne ).
[Ipencenarens MK (®HNO)
] JlomonHeHuss M W3MEHEHMs K pabouell mporpamme Ha y4eOHBI TOJ 1O
OUCLIUILINHE

B pabouyro mporpaMMy BHECEHBI CJICTYIOIINE JOMOJHEHUs/ U3MECHCHUS

JlonojHeHus: 1 U3MEHEeHUs B pabouell mporpamme o0cyxaeHbl Ha 3acenann MK

« » 20 r. (mpoTokoin Ne ).
IIpencenarens MK (®NO)
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