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1. TIACHIOPT PABOYEWM IMPOT'PAMMbBI YYEFHOM JIUCITUTIIUMHBI
00412 (m) Xumus

1.1. OOaacTb NpuMeHeHHs MPOTrPaMMBbI

Pabouas mnporpamma pa3paboTaHa Ha OCHOBE IPUMEPHOH HporpaMmel y4yeOHOMN
JucIuIuInHbl «EctecTBo3HaHue (XUMHUS)».

Pabouas nmporpamma y4eOHOW TUCLMILIMHBI SBJISETCS YaCThI IPOrpaMMbl IOATOTOBKU
CHEIMAJINCTOB CPEJHEr0 3BEHAa IPOrpPaMMbl MOATOTOBKM CIELMAIMCTOB CPEAHErO0 3BEHA B
cootBercTBUU ¢ ®I'OC CIIO mno cneunuansHoctu 43.01.09 IloBap, koHauTEp, BXOISIICH B
ykpynaennyo rpymmny 43.00.00 CepBuc 4 TYpu3Mm.

Pabouas mnporpamma y4eOHOW JUCHMIUIMHBI MOXKET OBITh HCIIOJIb30BaHA JAPYrMMHU
00pa30BaTENbHBIMU YUPEKACHUSAMH TPOPECCHOHATBHOTO U JONOJIHUTEIBHOTO 00pa30BaHMA,
peanu3yoIMHI 00pa30BaTeNIbHYIO IPOrpaMMy CPEAHEro 00IIero o0pa3oBaHMUsL.

1.2. MecTro IUCHMIUIMHBI B CTPYKTYpe OCHOBHOW 00pa30BaTejibHO NPOIrpPaMMbI:
JUCLIUIUIMHA BXOJUT B 00111€00pa30BaTENIbHbII LIUKIL.

1.3. ]_le.ﬂb " IVIAHUPYEMbI€ pe3yJibTaTbl OCBOCHHUS JUCHUIIIMHDBI:
Pabouas porpamMma OpuCHTUPOBAaHA Ha JOCTUKCHHUC CIICAYHOIINUX ueneﬁ:

e (opMupoBaHUE y OOYYAIOIIMXCS YMEHHUS OLIEHMBATh 3HAYMUMOCTh XHMHUYECKOTO 3HAHMS
JUISL KaXKJ0T0 YEJI0BEKA;

e (dopmupoBanue y oOydaromUXCs IEIOCTHOTO MPEICTaBICHUS O MUPE U PO XHMHH B
CO3JJaHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpPA; YMEHHUS OOBICHSITH
O0OBEKTBI M TMPOIECCHl OKPYXKAIOIMICH JAEUCTBUTEIBLHOCTH: MPHUPOIHON, COIUATBHOM,
KYJIbTYPHOH, TEXHUUECKOU CPebl, — UCIIOIb3YS ISl 3TOI0 XUMUYECKUE 3HAHUS;

® pa3BUTHE Yy O0y4YaIOIIMXCA YMEHUU pazinyaTh (HaKThl U OLEHKH, CPABHUBATH OLICHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLICHOK U CBSA3b KPUTEPUEB C ONPEICIICHHOMU
CUCTEMOH IIeHHOCTeH, POpMYIHpPOBaTH K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

e MpuUOOpeTeHHe OOYYAIOIIMMUCS OIbITa Pa3HOOOPa3HON JEATENHHOCTH, TMO3HAHUS U
CaMOIIO3HAHHUS; KIIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE JIJISI PAa3TMYHBIX
BUJIOB JICSTENLHOCTH (HABBIKOB PEIICHHsI MTPOOJIeM, IPUHATHUS PEIICHUI, TOUCKa, aHaTn3a
u  00paboTku uHPOPMAIIUM, KOMMYHHMKATUBHBIX HABBIKOB, HAaBBIKOB W3MEPEHU,
COTPYIHUYECTBA, OE30MACHOTO OOPAIIEHHS C BEIIECTBAMH B ITOBCETHEBHOM KU3HN).

OcBoenne cojaepkanusi yueOHoM aucummiauHbel «EctecTBo3Hanue (Xumus)» obecrednBaeT
JOCTHKEHHUE CTYIEHTaMU CIIELYIOINX Pe3y/JIbTaTOB:

JIMYHOCTHBIX:

® YyBCTBO T'OPAOCTH U YBAXEHUsSI K UCTOPUU U JOCTHKEHUSAM OTECYECTBEHHOM XUMHMYECKOU
HAyKH; XUMUYECKU TPaMOTHOE TMOBEACHHE B MPO(EeCCHOHANBHON NEATENIbHOCTH U B OBITY
Mpu OOpaIIeHUH ¢ XUMUYECKUMH BEIIECTBAMHU, MaTepHATIAMH U MPOIECCaMU;

® TOTOBHOCTh K MPOJOKEHHIO OOpa30BaHMs M TOBBIINICHUS KBaTH(PHUKAIIMH B W30paHHOM
npoecCHOHANBFHOM  JEATENHHOCTH W OOBEKTUBHOE OCO3HAHHWE POJIM XHUMHYECKHX
KOMIIETEHIIUN B DTOM;

® YMCHHC MHCIIOJIB30BaTh AJOCTHUKCHUA COBpeMeHHOﬁ XUMHYECKOH HAaYKH W XHMHYECKHUX
TEXHOJIOTHit JJIsA ITOBBIIIICHUS COOCTBEHHOTO HHTCIUICKTYAJIBHOT'O Pa3sBUTHUA B BBI6paHHOﬁ

npodecCHOHATBLHOM 1eATeNTbHOCTH.

MeranpeamMeTrHbIX:



® JCIOJIb30BAaHME PA3IMYHBIX BHJIOB [O3HABAaTEIbHOM JACATENIBHOCTH M  OCHOBHBIX
WHTEIJICKTYaTbHBIX Omepanuil (IOCTAaHOBKHU 3a/1ayu, (OPMYyJTUPOBAHUS TUIIOTE3, aHAIIN3A U
CUHTE3a, CpaBHEHHUA, 0000IEHHUs, CUCTEMATU3AIMH, BBISIBICHUS MPUUYUHHO-CIIEICTBEHHBIX
CBsI3€H, MMOMCKA aHAIOTOB, (POPMYIIMPOBAHWSI BBIBOJIOB) /ISl PEIICHUS IOCTABICHHON 3a1a4u,
MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOJEHUS, HAYYHOTO HKCIEPUMEHTA) JUIs
W3YYCHUS PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMH BO3HHUKACT
HEOOXOUMOCTh CTAJIKUBATHCS B MPOPECCUOHANBHOM cdepe;

UCIIOJIb30BAaHUE PA3IMYHBIX HCTOYHUKOB JAJIS MOTyYEHHUs] XUMUYECKOH HHPOpMALK, yMEHHUE
OLICHUTH €€ JJOCTOBEPHOCTH JJISl JOCTHXKEHHS XOPOUIMX PE3YJIbTAaTOB B NMPO(eCcCHOHAIBHOM

chepe.

IpenmeTHbIX:

e CchOpPMHPOBAHHOCTh TMPEJCTABICHUH O MECT€ XMMHU B COBPEMEHHOW HAy4dyHOH KapTHUHE
MUpa; MOHMMAaHHE pOJIIM XUMUU B (HOPMHUPOBAHMM Kpyro3opa U (PYHKIMOHATBHOM

TpaMOTHOCTH YCJIOBCKA AJId PCUHICHUA MMPAKTUYCCKUX 3ada4;

® BJIAJICHUE OCHOBONOJIATAIONIMMH XHWMHUYECKHMMHU TOHATHUSIMHU, TEOPHUSAMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

e BJIQJICHUE OCHOBHBIMHU METOJaMH HAay4YHOIO IIO3HAHMS, WCIOJIb3YEMbIMH B XUMHHU:
HaOJIIOJICHUEM, OINMCAHUEM, HW3MEpPEHUEM, OJKCIEPUMEHTOM; YyMEHHE oO0paldaThIBaTh,
OOBSICHATh pe3yibTaThl IPOBEJCHHBIX ONBITOB W JelaThb BBIBOJABI; TOTOBHOCTh U

CIIOCOOHOCTH IMPUMCHATH MCTOABI ITO3HAHUA IMPU PCUHICHUH ITPAKTUYCCKHUX 3aa4;

e copMHPOBAHHOCTh YMEHUS J1aBaTh KOJUYECTBEHHBIC OLICHKH U MPOU3BOJUTH PAcuUeThl IO
XUMHAYECKHM (HOpMyJIaM U ypaBHEHUSIM;

® BJIAJICHUC ITPpaBHUJIaMH TCXHUKHU 0e30macHOCTH IIpU UCIIOJIb30BAHNU XUMUUYCCKUX BCUICCTB;

L4 C(i)OpMPIpOBaHHOCTI) COOCTBEHHOM MO3HUIUM M0 OTHOIIEHHIO K XHUMHUYECKOH I/IHq)OpMaI_[I/II/I,
HOJ'Iy‘IElCMOfI U3 pa3HbIX HCTOYHUKOB.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0bem yueOHOM AMCUMIIMHBI M BUJbI Y4e0HOI padoThI

Bup yueOHoit padoTbl Oobvem uacos
MaxkcumanbHasi yueOHasi HArpy3Ka (Bcero) 144
Bo B3aumMozeiicTBuM ¢ IpenoaaBaTeaeM 144
B TOM YHCJIE: JIA0. U. IPAKT. 3aHATHUS 84
Hmozoseana ammecmayua ¢ popme 3xzamena




2.2. TemaTnuyeckuii IJIaH U cofep:xanue yuyeOHoi qucuunianubl: O/ 12 (m) Xumus

HaumeHoBanune Copep:xanue y4eOHOr0 MaTepHaJia, JIa0paTOPHbIe H NPAKTHYECKHE Pa00ThI, cCAMOCTOSATe1bHasA padoTa O0BbeM yacoB Ypogensn
pa3iesioB M TeM 00y4aromuxcs OCBOEHHUSI
1 2 3 4
BBenenne Cosiepkanrie yueOHOro MaTepuaa 2
1 | Hayunsle MeTOAbl IMO3HAHMS BEIIECTB M XUMHYECKHUX SIBIEHHH. Poyib BSKCriepUMEHTa M TEOpHHM B XHMHUH. 1
MopenupoBaHue.
Paznea 1. O6mas n 50
HeOpraHuyeckas
XUMUs
Tema 1.1. OcnoBubie | ComepikaHue yueOHOro MaTepuaia 2
MOHATHSA M 3aKOHBI 1 | OcHoBHBIe NMOHATHS XMMHH. BemectBo. ATtoM. Mornekyna. Xumuueckuil anemeHT. IIpocTele M ClIOXKHBIE 1
XHMHH BemecTBa. KauecTBEHHBIH 1 KONMMYECTBEHHBIH COCTAB BEIIECTB. XMMHUUECKHE 3HAKH U (opMyIibl. OTHOCHTEIIBHBIE
aTOMHasl U MOJICKYJIApHas Macchl. KommdaecTBo BemecTBa. AUIoTponusi.
JemoHcTpanuu: Mojenn aTOMOB XMMHUYECKHX 3JI€MEHTOB. MoOJENIN MOJEKYNT HPOCTBIX U CIOXHBIX BEIIECTB
(mapoctepxxueBele n CrioapTa—bpurie6a). Komnekuns mpocThIX M CIOXKHBIX BemiecTB. HekoTopble BemiecTsa
KonmmgecTBOM 1 Moib. Mozens MossipHOro 0o0beMa ra3oB. Amtorponus ¢ocopa, Kucioposa, onosa. OCHOBHBIE
3aK0HbI XMMHH. CTexuoMeTpHs. 3aKOH COXpaHEHHs MacChl BEIIECTB. 3aKOH IIOCTOSHCTBAa COCTaBa BEIIECTB
MOJICKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTaJpo U CIEACTBUS X HETO.
IIpakTHyeckue 3aHATHUS: 2
PacyeTHble 3a/1a4X Ha ONpe/ie]IeHne MacCOBOM TOJIM XMMHUYECKHUX 3JIEMEHTOB B CJIO’KHOM BEIIECTBE.
Tema 1.2. CosiepkaHue yueOHOro MaTepuaa 6
[epuoanueckuii 1 | llepuoauueckuii 3axon JI.M. MengeneeBa. Otkpoitue [I.MI. MenneneeBsiM [lepuomnueckoro 3akoHa. 1
3aKO0H U Ilepronnuaeckuii 3axkoH B popmynuposke .M. Menneneera. Ilepunoguueckast Tabauma XUMUYECKUX JIEMEHTOB —
IHepuoanueckas rpadguyeckoe oToOpakeHHe MEePHOAUUECKOTro 3akoHa. CTPYKTypa NMEepUOAMYECKON TaOJIUIBL: MepUobl (Mallble 1
CHCTEMAa XUMHYECKHX OoutblMe), rpyINbI (I7IaBHAS U TOOOYHAs).
snementos JI.W. Hdemoncrpamuu: Pasmuansie ¢opmbr [epuonmdeckoid cuctembl xuMudeckux snementoB J[.M. Menneneesa.
MenpaeJeeBa, JuHaMudeckue TaOJuIbl 11l MoiesnpoBanys [leproinuecKkoil CHCTEMBI.
CTpoeHne aTomMa 2 | Ctpoenue atoma u nepuoamvecknii 3axkon JI.A. MenaeneeBa. AToMm — ciokHast gactuna. Sapo (IPOTOHBI U 1
HEWTPOHBI) U IEKTPOHHAsE 00osouka. V3oromel. CTpoeHHE 3JEKTPOHHBIX 000JIOUEK aTOMOB JIEMEHTOB MalIbIX
nepro1oB. OCOOEHHOCTH CTPOCHUS ANEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIINX TEPHOJIOB (TIEPEXOIHBIX
aneMenToB). [loHsTHe 00 opOutansax. S-, p- u d-opOuTanu. DIEKTPOHHBIE KOHPHUIYpaLMH aTOMOB XHMHYECKHX
3JIEMEHTOB.
CoBpemenHast (popMyTHUpOBKa MEPUOTUIECKOTO 3aKOHA. 3HAYCHHE MEPHOINYECKOTO 3aKOHA WM IEePHOANIECKON
CHCTEMBI XUMHUYECKUX 31eMeHToB .M. MenneneeBa s pa3BUTHS HAYKHd W MOHMMAaHUS XUMHYECKONH KapTHHBI
MHpa.
JeMoHcTpaumu: DIIEKTPU3AIINS TEJT U UX B3aMO/ICHCTBHE.
IIpakTHyeckue 3aHATHUS: 1
Oco0eHHOCTH CTPOEHHS HJIEKTPOHHBIX 000JI0YEeK aTOMOB JIEMEHTOB OOJIBIIHX NTEPUOIOB.
Kontpoabsnas padora no reme «llepuogmueckuii 3akon u Ilepuonudeckas cucremMa XMMHYECKHUX d1eMeHToB J[. . 1

MCHHGHCeBa 1 CTPOCHHUEC aTOMa»




Tema 1.3.
CTpoeHue BellecTBa

Cosiepkanue yueOHOro MaTepuaa

1

Honnasi xummuyeckasi cBsi3b. KaTnoHsl, nx o0pa3zoBaHue 13 aTOMOB B pe3yJbTare Mporecca OKUCIeHHs. AHUOHBI,
ux o0pa3oBaHKe U3 aTOMOB B PE3yJIbTATe MpOIecca BOCCTAHOBIEHNUs. VIOHHAS CBsI3b, KaK CBSI3b MEXKy KaTHOHAMH
1 aHMOHAMHM 32 CUET 3JIEKTPOCTaTHYECKOro MNpHTsHkeHHs. Kiaccudukamys HMOHOB: MO COCTaBy, 3HAKY 3apsja,
HaJIMYUIO THApPATHOW 00onouku. MoHHBIE KpHcTaluMdecKue permeTkd. CBOHCTBA BEIIECTB C MOHHBIM THIIOM
KPUCTAJTINYECKON PELIETKU.

JemoncTpanuu: Mogens KpUCTAJUIMYECKOH pemeTkd ximopuna HaTpusa. OOpasmsl MHUHEpPAIIOB C HOHHOM
KPUCTAJJIMYECKON PELIETKOM: KaIbIUTa, TaJIUTa.

KoBanenTHass xumuyeckasi cBs3b. MexaHW3M 00pa3oBaHHUA KOBAJICHTHOH CBs3W (OOMEHHBIH M JTOHOPHO-
aKIENTOPHBIN). DIEKTPOOTPUIATENLHOCTh. KOBaleHTHBIE TMOJSIpHAsE W HENOJsIpHash CcBs3u. KpaTHOCTb
KOBAJICHTHOM CBA3M. MOJIeKysIssipHblE M aTOMHbIE KpUCTaJUIM4ecKue pemeTkd. CBOWCTBA BELIECTB C
MOJIEKYJIIPHBIMH ¥ @aTOMHBIMH KPUCTAITIMYECKUMH PEIIETKaMH.

JemMoHcTpamuu: Mojenn KpUCTAUTHUECKUX PEHISTOK «CYXOro Jibaa» (Win foa), anmasa, rpadura (Miu KBapia).

Meramnuyeckasi cBsizb. MeTaunueckas KpUCTAJTIMYECKasA PCIICTKa W MCTANIMYECKasd XUMHUYCCKas CBA3b.

dusnyeckne CBOMCTBA METAIOB.

ArperatHble COCTOSIHUSI BELIECTB U BOIOPOAHAS CBA3b. TBepioe, )KUIKOE U ra3000pa3HOe COCTOSHHMS BEIECTB.
Ilepexon BemiecTsa U3 OAHOTO arperaTHOro COCTOSIHMA B Apyroe. BomopoaHas cBA3b.
JemoncTpanun: [Ipubopsl Ha )KUJIKUX KPUCTAJLIAX.

Yucrele BemecTBa U cMecH. [lonarue o cmecu BemiecTB. ['oMOreHHbIE 1 TE€TCPOTCHHBIC CMECH. CocraB cMmecei:
00beMHAst U MaccoBas J0JIM KOMIIOHCHTOB CMECH, MaCCOBas JOJIA HpHMeCCﬁ.

Jducnepcubie cucrembl. Ilonarme o gucnepcHoil cucteme. [lucmepcHas ¢(asa U IUCIEPCHOHHAs cpena.
Knaccudukanms aucrepcHbIx cucteM. [IoHATHE O KOJUIOUAHBIX CHCTEMAX.

Hdemoncrpamuu: O0pa3nsl pa3ITUYHBIX TUCHEPCHBIX CHCTEM: SMYIBCHH, CYCIICH3UH, a3p0O30JieH, Tenei U 30Jei.
Koarymsamus. Curepesnc. Dpdext Tunmans.

IIpakTnyeckue 3aHATHA:
YucTele BelecTBa U CMECH.

JlaGopaTopHblie padoThbI:

JlucnepcHble CHCTEMBI.

[Ipurorosnenne cycreH3nn kapooHaTa Kauplys B Boae. [lomydeHne sMyabcni MOTOpHOTO Macia. O3HaKOMIIEHHE CO
CBOMCTBAMH JUCIICPCHBIX CUCTEM.

KonrtpoJabnast pagora no teme «CTpoeHHe BEIIECTBAY

Tema 1.4,
Bopa. PacTBopsbl.
DJIeKTPOJIUTHYeCKAS
JUCCOUAIS

CopepxaHue yaeOHOro Marepuaa

1 | Bona. PacrBopnl. PacTtBopenme. Boma xkak pactBoputens. PacTBopumocTs BemiecTB. HacwlleHHBIE,
HCHACBINICHHBIC, IEPECHIIICHHBIC PAaCTBOPHI. 3aBUCUMOCTh pPaCcTBOPHUMOCTHU I'a30B, )KI/II[KOCTef/’I 1 TBEPABIX BECUICCTB
OT Pa3JINYHBIX (PAaKTOPOB.
MaccoBasi 107151 paCTBOPEHHOT'O BEIIIECTBA.
JemoncTpanuu: PactBopuMocTs BemecTB B Bojie. CoOmpaHue ra3oB METOJJOM BEITECHEHHS BOAbl. PacTBopeHne B
BOJIE CEpHOI KUCIOTHI M coyieil aMMoHus. OOpasibl KpUCTALIOTHAPATOB. V3roTOBIIEHHE T'HIICOBOH ITOBSI3KH.
[TpuroroBnenune KecTKOM BOJBI M yCTpaHEHHE ee KeCcTKOCTH. VloHuTel. OOpasibl MHHEPaJIbHBIX BOJ Pa3IMIHOTO
Ha3HAYEHMUSL.

2 | DnexkTpoauMTHYECKAs] TUCCOLMUANMSA. OJCKTPOIUTHI W HEIJIEKTPOJHUTHL. DJIEKTPOJIMTHYECKAs IMCCOLMAIHSL.

MexaHu3MEI SHCKTpOHHTHqGCKOﬁ Aucconanun  Jjid BEIIECTB C Pa3jiIMdYHbIMU THUIIAMH XHMUYECKON CBS3H.




I'uapaTupoBaHHBIE UM HETWApPATHPOBAaHHBIE HOHBL. CTENeHb 3IEKTPOAUTHYECKOl auccouuanuu. CunbHble U
cinabble AIeKTPOIUTH. OCHOBHBIE TTOJIOKEHUS TEOPHHU DIIEKTPOIUTHYECKOH qucconuanuu. KucmoTsl, OCHOBaHUS U
COJIM KaK 3JIEKTPOJIUTEL.

JemoHcTpanuu: VcnbITaHHe pacTBOPOB JICKTPOJIMTOB W HEIJIEKTPOJIUTOB HAa TPEAMET JHCCOLMALIUH.
3aBUCHMOCTh CTETICHH JJIEKTPOJUTHYECKOH IHUCCONMAINK YKCYCHOM KHCIOTBI OT pa30aBlIeHHsS pPacTBOpa.
JIBIKEHNE OKPAIICHHBIX HOHOB B JJICKTPUUECKOM MOJIE.

IIpakTnueckne 3aHATHSA: 3
Pemenue 3aa4 Ha MacCOBYIO JOJIIO PACTBOPEHHOTO BEIIECTBA.
KonTpouabsHnas padora no teme «Boga. PacTBopbl. DnekTponTuieckas TuCCOLUaus» 1
Tema 1.5. Cosiepkanue yueOHOro MaTepuaa 4
Knaccudukauus 1 | Kucaorel m ux cBoiicTBa. KHUCIIOTBI Kak JJICKTPONIUTHL, WX KIACCH(PUKAIMSA MO PA3THUYHBIM IPHU3HAKAM.
HEOPraHUYecKUX XUMHYCCKUE CBOMCTBA KHCIOT B CBET€ TCOPHHM JJICKTPOJIUTHYECKON aucconmaru. OcoOeHHOCTH
COCMHEeHMIT U UX B3aUMO/ICHCTBUS KOHLIEHTPUPOBAHHOW CEPHOW M a30THOM KHUCJIOT ¢ MeTaiiaMi. OCHOBHBIE CIIOCOOBI TTOJTyYEHUsI
CBOIiCTBa KHCJIOTBI.
JdemoncTpauun: B3anMopelicTBue a30THON M KOHLIEHTPUPOBAHHON CEPHOM KUCIIOT ¢ METaJlJIaMU.
2 | OcHoBanus u ux cBoiicTBa. OCHOBaHMA KakK 3JCKTPOJHUTHI, MX KIACCH(PHUKALNUSA MO PA3TUYHBIM IIPH3HAKAM.
XUMHYECKHE CBOMCTBA OCHOBAaHMH B CBETE€ TEOPUU IJIEKTPOJUTHUECKOM Juccouuanuu. Paznoxenue
HEPaCTBOPHUMEIX B BOJie OCHOBaHHUN. OCHOBHEIE CLIOCOOBI IOTYYCHUST OCHOBAHHI.
Jemoncrpanuu: [loxydenue u cBoiicTBa aM(pOTEPHOTO THIPOKCHIA.
3 | Coan n ux cBoiictBa. Conu kak 31eKTpoiuTsl. Coli CpeHne, KUCIbIe M OCHOBHBIC. XMMHUYIECKH CBOMCTBA COJIEH
B CBETE TCOPHH DIICKTPOIUTHUSCKON arcconuanui. CIIocoOBI OTyICeHUS COCH.
I'mnponus coneil.
Jemoncrpamuu: HeoOpaTumblii ruaponu3 kapouna Kaibius. OOpaTHMBIH THIPOJIN3 COJICH Pa3IMYHOTO TUIIA.
4 | Oxcuabl m ux cpoiicTBa. CosneobOpasymooiiue U HecosieoOpasyromme Okcuabl. OCHOBHbIC, aM(pOTEPHBIC U
KHUCJIOTHBIE OKCHJABI. 3aBHCHMOCTh XapakTepa OKCHIAa OT CTEIEHHM OKHCICHHS OO0pa3yIoIlero ero MeTaia.
Xumuueckue cBorcTBa okcuaoB. [lonyueHne okcuioB.
JemoHncrpanuu: I'operne dochopa 1 pacTBOpEeHHE IPOTyKTa TOPEHHUS B BOJIE.
JlaGopaTopHbie padoThI: 2
M3yuyeHune cBOMCTB KUCIAOT U OCHOBaHHM.
Tema 1.6. CopepxaHue yaeOHOro Marepuaa 2

XumMuyeckue peakuuu

1

Kaaccudpuxanusi XuMudecKHX peaknuil. Peakumum coeauHEHHs, pa3loXeHHUS, 3aMelleHus, oOMeHa.
Karanutnueckue peaxknuu. OOpaTHMble W HeoOpaTHMBbIE pEakIUH. | OMOT€HHBIE M TETEPOTEHHBIE PEaKIIHH.
OK30TepMUYECKHE U IHAOTEPMHUYECKHE peakiuu. TeroBoi 3¢ ¢hexT XxuMudecknx peakiuid. Tepmoxummueckue
YpaBHEHHS.

JemoHcTpanuu: Ilpumepsl HeOOpaTHMBIX peakIii, HAYIINX ¢ 00pa30BaHMUEM OCAJIKa, ra3a MIIN BOJBIL.

OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE peakuuu. Crenenp okuciieHus. OKHCIUTEIh M BOCCTAaHOBIICHHE.
BoccraHoBuTelb M OKHUCJICHHE. MCTOH QJICKTPOHHOI'O Oananca JJIA COCTaBJICHUA ypaBHCHI/Iﬁ OKHCJIUTECIBbHO-
BOCCTAaHOBUTCIIbHBIX peaKunﬁ.

IleMOHCTpaIII/lI/I: MOZ{GJ’IB DJICKTPOJIU3CpaA. MOI[GJ'IB BHGKT‘pOHI/BHOﬁ BAaHHBI JJIs MOJYYCHUS AJIIOMUHUSA.

CkopocTh XxuMHYecKHX peaknuil. [loHATHE O CKOPOCTM XUMHMUYECKHX peakUuil. 3aBUCHMOCTb CKOPOCTHU
XMMHUUYECKHX peakIMid OT pa3iIW4HBIX (DaKTOPOB: IPHPOJBI PEArupyloOLIMX BEIIECTB, WX KOHIEHTpAlWH,
TEMIIEpaTyphbl, IOBEPXHOCTH COIPUKOCHOBEHUS U MCIIOIb30BaHMS KaTaJIN3aTOPOB.

JemMoHcTpanuu: 3aBHCHMOCTh CKOPOCTH PEAKIMH OT HPUPOABI pearnpyloluX BeIecTB. B3ammopelcTsue




pacTBOPOB CEpHOM KHUCIIOTHI C pacTBOpaMH THOCYJb(aTa HATpus Pa3IMYHOM KOHIEHTpPAUWU M TeMIeparypbl.
Mozenb KUIAIMIEro cliod. 3aBUCHMOCTh CKOPOCTU XMMHUUECKOH peakIMu OT MPUCYTCTBUS KaTaau3aTopa Ha MpuUMepe
Pa3NoXKeHNUs NEPOKCHAA BOJOPO/Ia C MOMOIIBIO IMOKCHA MAPTaHIIA ¥ KaTauasbl.

4 | O6paTuMocTh XUMHYeCKUX peaknuil. OOpaTMMble W HEOOpaTHMBIC peaKIMH. XUMHYECKOE PAaBHOBECHE H
CIIOCOOBI €r0 CMEIIEHHS.

IIpakTnueckne 3aHATHSA: 2
OKHCINTENTbHO-BOCCTAHOBHUTEIILHBIEC PEAKIIHH.
JlaGopaTopHbie padoThI: 4
Peaknus 3amenieHus MeU 5KeIe30M B pacTBOPE MEIHOI0 KyIopoca.
Peakmmu, nayniie ¢ 00pa3oBaHHEM OCajIKa, Ta3a WK BOJBI.
CKOpOCTh M 00paTIMOCTb XUMHUYECKUX peakunii. Karanms.
M3yyeHune BIMAHUS Pa3IMYHbIX (aKTOPOB HA CKOPOCTh XMMUUECKHUX PEAKIIHH.
Cosiepkanuie yueOHOro MaTepuaa 3
Tema 1.7. 1 | Meramiabl. OCOOCHHOCTH CTPOCHHSI aTOMOB M KpucTauioB. dusnyeckue cBoWcTBa MeTayuioB. Kiaccuduxanms
Meranibl 1 METAJUIOB TI0 Pa3IMYHBIM IpU3HAKaM. XUMHYECKHUE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECKUHN Pl HANPSHKCHUN
HEMeTaJLIbI MeTawioB. Metamiorepmus. OOmme  CHocoObl  TOJNyYeHWs MeTawioB. [loHATHE O  MeTaulypruu.
IMupomeranmyprus, THAPOMETAILTYPIUA U d1eKTpoMeTauTyprus. CIlaBbl YEpHBIE U IIBETHBIE.
JdemoncTpanun: Komurekiusa metaiumoB. B3anmopeiicTBue MeTamioB ¢ HeMeTaulaMHy (Kelie3a, IIMHKa W aTFOMHHUS
C cepoif, amoMHMHHUS ¢ HOAOM, CYpbMBI C XJIOPDOM, TOpEHHE >Keie3a B xyope). ['opeHne MeTaios.
AJIOMUHOTEPMUSL.
2 | Hemeranabl. OcoOEHHOCTH CTpPOCHHS aTOMOB. Hemerayuiel — TNpOCThIE BeIIECTBA. 3aBHCHMOCTH CBOKCTB
rajloTeHOB OT MX mnonoxkeHus B Ilepmommdeckoil cucreMe. OKHCIMTENBHBIE W BOCCTAHOBHUTENBHBIE CBOWMCTBA
HEMETaJJIOB B 3aBUCUMOCTH OT UX MOJO0XKEHHUS B PAAY IEKTPOOTPUIIATEIHHOCTH.
Jemoncrpanun: Komtekuus HemerawioB. ['openne HemerayuioB (cepsl, docdopa, yris). BeitecHeHne MmeHee
aKTHBHBIX T'aJIOTEHOB U3 PACTBOPOB MX coeil Oosiee akTHBHBIME rajioreHaMy. KoJumekiun mpotyKunii CHInKaTHOM
NpoMBIIUIeHHOCTH (cTekia, (apdopa, dasHca, HEeMEHTa pa3IM4YHBIX MapoK M Jp.). Mozens MPOMBIIIICHHON
YCTaHOBKH JJISl IPOM3BOACTBA CEPHOM KHUCIIOTHL.
IIpakTHyecKkue 3aHATHUS: 1
Pemenne skcriepUMeHTaNbHbIX 3374 10 HEOPraHUYECKON XUMHUU.
Pasgen 2. 56
Opranuyeckas XuMHs
Tema 2.1. CopepxaHue yaeOHOro Marepuaa 4
OcHoBHble oHsAITHA | 1 | [Ipeamer opranmyveckoii xumuH. [IpUpojaHBIE, MCKYCCTBEHHBIE M CHUHTETHYECKHE OpPraHHYECKHE BEIECTBA.
OpPraHMYecKoi XMMHUH CpaBHEHHE OPTraHUYECKHUX BEIECTB C HEOPTaHNIECKUMU.
U Teopusl CTPOEHUA BaneHTHOCTh. XMMHUECKOE CTPOCHUE KaK MOPSAJOK COCTUHEHUS aTOMOB B MOJIEKYIIBI IT0 BaJICHTHOCTH.
OpPraHu4ecKHuX 2 | Teopusi ctpoeHust oprannyeckux coeqnHeHuii A.M. ByTtiepoBa. OCHOBHBIE MOJOXEHHS TEOPUU XUMHIECKOTO
coeMHeHu cTpoenus. M3omepus u n3oMepsl. XUMHU4YecKre GOPMYIBI H MOJEITH MOJIEKYJI B OPTaHHYECKOW XUMHUHL.
3 | Kimaccudukanusi oprannueckux BemecTs. Knaccudukaiiys BeecTs o CTpOSHHUIO yrIIEpPOTHOTO CKelleTa 1
HATAYHIO () YHKIIMOHAIBHBIX Ipyil. ['omosoru u romonorusi. Hagana Homenkiaarypsr IUPAC.
JemoHcTpanuu: Moaenu MOJIeKya FOMOJIOTOB U M30MEPOB OPraHMUYECKUX COEAUHEHHH.
4 | Knaccupukanusa peakuuid B opraHumyeckoil xumum. Peakmm npucoennHeHus — (THIPHUPOBAHUS,
TaJIOTEHUPOBAHUS, THAPOTANIOTEHUPOBAHMSA, THUApaTaruu). Peakumu  oTHICIUICHWA  (IETHIPUPOBAHMSA,
JIETHpOTaJIoreHUpOBaHys, leruaparanny). Peakimu 3amemieHus. Peakiy n3omepusanum.
IIpakTHyeckue 3aHATHA: 2




Knaccudukanus oprannueckux BemecTs. Kilaccuduxanus peakiuii B opranuyeckoil Xumun. M3rotosienue Moaenei
MOJIEKYJI OPTaHHYECKHX BEIIECTB.

Tema 2.2. Conepxxanue yueOHOTO MaTepuajia 8
Yraesogopoasi m ux | 1 | AJKaHBI. AIKaHBL TOMOJIOTHYIECKUN PN, M30MEPHS U HOMEHKJIATYPA AIKAHOB. XMMHUYECKHE CBOWCTBA AJIKaHOB
NPHPOAHbIE (MeTaHa, 3TaHa): rOpeHHe, 3aMellIeHHe, Pa3oKeHue, leruapupoBanue. [IpuMeHeHne ajaKkaHoB Ha OCHOBE CBOMCTB.
HCTOYHUKHU Jemoncrpanuu: 'operne Merana. OTHOIIEHHE METaHa K pPacTBOpPaM IepMaHraHaTa Kajus 1 OpoMHOH Boze.
2 | AukeHbl. DOTWwieH, €ro NoJydYeHHe (IerHIAPUPOBAaHUMEM dTaHa, JENOJIMMEpH3alield  MOJIHMATUIICHA).
l'omonornueckuii psia, H30MepHUsi, HOMEHKIATypa aJIKEHOB. XHMHYECKHE CBOMICTBAa JTWJIEHA: TOpEHME,
KayecTBEHHbIE peakiuu (oOecuBeunBaHHe OpPOMHOW BOABI M pacTBOpa IEpMaHraHaTa Kallus), THIpaTalms,
nosmMepusanus. [lpumeHeHne 3TuneHa Ha OCHOBE CBOMCTB.
Jemoncrpanun: ['openue stuneHa. OTHOIIEHHE THJIEHA K PacTBOpaM NepMaHTaHara Kaiusi U OpOMHOIl Boze.
[TonydyeHue aTHIIEHa peakuMen AeruapaTaliy 3TaHoJa.
3 | Iuennl u kayuyku. [ToHATHE 0 IHMEHAX KaK yIJIEBOJOPOAAX C ABYMs JBOWHBIMHU CBS3IMH. CONPSKCHHBIC TUCHBIL.
Xumuueckue cBoiicTBa OyTamuena-1,3 W u3ompeHa: oOeCIBCUHMBAHHE OpPOMHOW BOJBI W MOJMMEpH3AlUsi B
kay4dyku. HatypanbHbIi 1 CHHTETHYECKHE Kaydyku. Pe3nna.
JemoHcTpanuu: Pa3noxxeHne Kaydyka Tpd HarpeBaHUHM, HCIBITAHHE TPOIYKTOB pPAa3JIOKEHHs Ha
HENPEeIbHOCTb.
4 | Ankunbl. AneruneH. XHMHUUYECKHE CBOMCTBa alleTHIEHA: TOpEHHE, oOeclBeYMBaHHE OpPOMHOI BOJBI,
MIPUCOEIMHEHHE XJIOPOBOJOPOAA M Tuaparanus. IIpuMeHeHue aleThieHa Ha OCHOBE CBOWCTB. MekmaccoBas
H30MepHsl ¢ aJIKaJeHaMH.
JemoncTpanunu: ['openne anermnena. OTHONIEHHE alleTWICHA K PacTBOpaM IEpMaHTaHaTa KaJius W OpOMHOM
Bojie. [lonyueHue anernieHa — FrHAPOIU30M KapOua KajbLusl.
5 | Apenbl. benson. Xwumuueckme CBOHCTBa O€H30J7a: TOpEHHME, PEAKIMHM 3aMEIleHHs (TaJoreHHUpOBaHME,
HUTpoBaHue). [IpumeneHne OeH301a Ha OCHOBE CBOWCTB.
JemoncTpanun: OTHONIeHHE OEH30J1a K pacTBOpaM NepMaHIaHarta Kajus 1 OpOMHOH BoJe.
6 | IlpupoaHbIe HCTOYHUKH YTIJI€BOAOPOAOB. [IprpoaHBbIii ra3: cocraB, IPUMEHEHHE B KAUeCTBE TOILINBA.
Hedts. Cocras u nepepadotka Hedru. [leperonka HedTr. HedrempoaykTo.
Jemoncrpamuu: Kostekuust o0pasuoB Hedtu 1 HeprenpoaykroB. Komnekuus «KaMeHHbII yroib U IpOIYyKIHs
KOKCOXHMHYECKOTO TIPOU3BOJICTBAY.
IIpakTHyeckue 3aHATHS: 10
AJKUHBL. ALlETHIIEH.
XUMHYecKHe CBOHCTBA aJIKaHOB (MeTaHa, 3TaHa): TOPeHUE, 3aMelleHNe, pa3lIoKeHne, 1eTHIPUPOBAHHE.
XuMmndeckue cBoicTBa OyranueHa-1,3 m m3omnpeHa: oOecuBedrBaHHE OpPOMHON BOJBI M MOJIMMEpHU3ANUs B KAyIyKH.
HarypanbHblii U cuHTETHYECKUE KayuyyKu. Pe3nHa.
XUMHYECKHE CBOMCTBa aleTHICHA: TropeHne, oOecnBeYnBaHWE OpOMHOH BOJBI, MPUCOEIMHEHHH XJIOPOBOJOPOAA U
runparanys. [IpumeHeHne aneTuieHa Ha OCHOBE CBOMCTB.
IIpupoaHble ICTOYHHUKY YIIIEBOJOPOJIOB.
JlaGopaTopHbie padoThI: 2
O3HaKOMJICHHE C KOJUIEKITeH 00pa3noB HeTH 1 MPOAYKTOB ee nmepepadboTku. O3HAKOMIIEHHE ¢ KOJUIEKIIHEH KayIyKoB
¥ 00pa3liaMy M3/IeJINi U3 PE3HHBIL.
Tema 2.3. Conepxanue yueOHOro MaTepuaia 18
Kucnopo;[coz]epmamue 1 Cl'linbI. HonyquI/Ie 9TaHOJIa 6pO)KeHI/IeM TJIFOKO3bI U FPI)IpaTaHPIeﬁ OTHUJICHA. FI/IleOKCI/IHI)HaH rpymnma Kak
OpraHuvecKue ¢dynkuonanpHas. [loHsATHE O TMpeaenbHBIX OJHOATOMHBIX CHHUpPTaX. XWUMHUYECKHE CBOWCTBA OSTaHOJA!

B3aMMOJICHICTBHE C HaTpHeM, 00pa3oBaHME MPOCTHIX M CIOXKHBIX 3(HUPOB, OKUCICHHE B alpAerun. lIpuMeneHne




COCIMHCHUSA

9TaHOJIa HA OCHOBE CBOMCTB. AJKOTOJIM3M, €0 MOCIEACTBUS U NPEAYyIpexkICHHE.

I'munepuH Kak HpeAcTaBUTENb MHOTOATOMHBIX cnupToB. KadecTBeHHas peaknys Ha MHOTOATOMHBIE CHUPTHI.
[Ipumenenue ravuepuHa.

JemoncTpanun: OkucieHne cnupra B anpaerua. KauecTBeHHbIE peakIMy HA MHOTOATOMHBIE CITUPTHI.

2 | ®enoa. Dusnyeckne W XHUMHYECKHe CBOWCTBa (peHonma. B3amMHOE BIHMSAHHE aTOMOB B MOJIEKylle (eHOIA:
B3aMMOJICHICTBHE C THIPOKCHIOM HATPHUS M a30THOH kuciaoToi. IIpumenenue heHoIa Ha OCHOBE CBOWCTB.
JdemoncTpanuu: PactBopumocTs (eHOMa B Boje TIpH OOBIYHON TeMIepaType M NpH HarpeBaHNH. KauecTBeHHBIC
peaxrmu Ha hEeHOII.

3 | Anpaernapl. IloHsTHe 006 ampaerumax. AJNbACTHAHAS TPyMna Kak (yHKIHOHATbHAs. DopMalmbIerHa W €ro
CBOMCTBA: OKHCIICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOMIMM crmpT. [lomyueHune
QITBJIETUI0B OKUCIEHHEM COOTBETCTBYIOIIUX CITUPTOB. [IpuMenerne Gpopmalibaernia Ha OCHOBE €r0 CBOUCTB.
JemoncTpanus: Peakius cepeOpsiHOrO 3epkana anbaerugoB. OKHCIEHHE albJETHIOB B KHUCIOTY C OMOIIBIO
rugpokcuaa meau(ll).

4 | Kap6onoBble kucioThl. [loHatue o kapOOHOBBIX kucinoTax. KapOokcuibHasi rpynna Kak (yHKIHOHAJIbHAs.
l'omounornyeckuii psia MpelelbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCHOT. [loiaydeHue KapOOHOBBIX KHCIOT
OKHUCIICHHEM albJeTUA0B. XUMHYECKHE CBOIICTBa YKCYCHOW KHCJIOTBI: OOIIMe CBOICTBa ¢ MUHEpaJbHBIMU
KHCJIOTaMH U peakius dTepudukanuu. [IppMeHeHHe YKCYCHOM KHCIOTHI Ha OCHOBE CBOWCTB. BhICIINE >KHpHBIC
KHCJIOTBI Ha IPUMeEpPE NaIbMUTHHOBON M CTEAPHHOBOM.

5 | Caoxusie >pupsl u xupbl. [lomydeHne cioxHBIX 3(upoB peaknmeil stepudukanun. CroxHble >(QUPH B
TIpUpOJIe, NX 3HaUeHHE. [IpuMeHeHNe CI0XHBIX 3(HPOB HA OCHOBE CBOWCTB.

XKups! kak crnoxuble 3¢upbl. Knaccuduxarms sxupos. XumMudeckne CBOHCTBA KUPOB: THAPOIN3 U THIPUPOBAHUE
XKHUIKHUX KUPOB. [IpuMeHeHNe )XupoB Ha OCHOBE CBOICTB. MbLIa.

Jemoncrpanun: Koyuexiys 3pupHbIX Macel.

6 | YruaeBoabl. YIieBoAbl, UX KiacCH(UKALUI: MOHOcaxapubl (Tit0Ko3a, Qpykrosa), nucaxapuipl (caxapo3a) u
MoJIrcaxapuabl (Kpaxmai U HeJUTI0I03a).

I'mroK03a — BEIIECTBO C JBOWCTBEHHON (DYHKIMEH — ajabIerHJOCIHHUPT. XHUMHUYCCKHE CBOMCTBA TJIFOKO3BI:
OKHCJICHHE B ITIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, criupToBOoe OposkeHue. IIpuMeHeHne Ti0K036l Ha
OCHOBE CBONCTB.

3HaveHHe YIJIeBOAOB B KHBOI MPUPOJIE U KHU3HU YesioBeka. [[oHATHE 0 peakIUsiX MOJUKOHACHCAI[MH U THIIPOJIH3a
Ha NpUMepe B3aUMOIIPEBPAIIECHHUIT: TIII0K03a —> MOJIUCaXapu.

Jdemoncrpamuu: Peakius cepeOpsiHOTO 3epkana TIIOKO3BL. OKHCIICHHE TIIFOKO3Bl B KHCIOTY C ITOMOIIBIO
rugpokcuaa menu(ll). KauectBeHHas peakiius Ha Kpaxmall.

IIpakTnyeckue 3aHATHA:

IIpumeHeHne »3TaHOIA HA OCHOBE CBOMCTB. AJKOrOJM3M, €ro TOCIEACTBUSA M OpraHusMa u4elloBeKa W
npeaynpexaeHue. [ nunepuH kak npeacTaBUTeNb MHOTOATOMHBIX cIUPTOB. KauecTBeHHast peakiiusi HA MHOTOATOMHBIE
coupTsl. [IprMeHeHue IulepuHa.

Anpnerunpl. [lonsarue o6 anpaerunax. AnbJerniHas rpynna kKak (QyHKIUOHaIbHAs. DopManbaerul U ero cBOWCTBA:
OKHUCJICHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAaHOBJIEHHUE B COOTBETCTBYIOUMH cnupT. IlomyueHue anpaeruon
OKHCJICHHEM COOTBETCTBYIOIINX CITUPTOB. IIpnmMenenne ¢popmanbaeruia Ha OCHOBE €r0 CBOICTB.

[Tomyuenne kapOOHOBBIX KHCJIOT OKHCICHHEM AQIBIAECTHAOB. XHWMHUYECKHE CBOMCTBAa YKCYCHOH KHCIOTHI: OOIIHe
CBOWMCTBAa C MHHEPAJIBHBIMH KHCIIOTaMH M peakuus stepupukanuu. IlprMeHeHne yKCyCHOH KHCIOTHI Ha OCHOBE
CBOMCTB. BrIcuIMe JKUpHBIE KUCIOThI HA IPUMEPE NAJbMUTUHOBOM U CTEAPUHOBOM.




XKupsl kak cnoxssle 3¢upbl. Knaccnpukanns xupoB. XHUMHUYECKHE CBOWCTBA JKUPOB: TUAPOJIN3 M THIPUPOBAHUE
JKUAKHX KupoB. IIpuMeHeHue )KUpoB Ha OCHOBE CBOMCTB. Mblia.

Tema 2.4. Conepxanue yueOHOro MaTepuaa 18
AsoTcoaepkaine 1 | Pacno3HaBaHue MIacTMacc U BONOKOH.
OpraHmyiecKkue IIpakTuyeckue 3aHATHS: 7

COeMHEHMSI. Iomsatne 06 ammHax. Anmdarudeckue aMHHBI, UX KIACCH(QUKANWA M HOMEHKIATypa. AHWIMH KaK OpPraHHYEeCcKOe

Iommepsi ocHoBanue. [Tonydenne anmnHa U3 HUTpoOeH30ma. [IpuMeHeHne aHUIMHA HA OCHOBE CBOCTB.
AMHMHOKHCIIOTEL. AMHWHOKHCIOTHI Kak aM(oTepHble IU(YyHKINOHAIBHBIE OPraHWYECKHE COCAWHEHUS. XHMUYECKHE
CBOMCTBA aMUHOKHCJIOT: B3aUMO/ICHCTBHUE C LIET0YaMH, KUCIOTaMU U APYT C APYroM (peakiys ITOJIMKOHACHCALNH).
[entunnas cBsA3b 1 nonunenTuAsl. [IpuMeHeHre aMUHOKKCIIOT Ha OCHOBE CBOMCTB.
PerieHne sSkceprMeHTANBHBIX 33124 Ha WICHTU(HUKALIUIO OPraHMYECKUX COSTMHEHUH.
Hmozosan ammecmauus 6 dropme IK3ameHa
BCEI'O 144

Jlis XapakTepUCTUKU YPOBHS OCBOCHMSI yUeOHOr0 MaTepualla UCIOJIb3YIOTCS CleAYIOIINe 0003HAYCHHUS:

1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa3ily, UHCTPYKLUH WIH [I0J PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHKME U CAMOCTOSITEIILHOE BBHITIOJTHEHUE ICATEILHOCTH, pEIIeHUe MPOOIEMHBIX 33/1a4)




3. VCJIOBMS PEAJIM3ALIAN PABOYEN ITPOrPAMMBI YYEBHOM
TACIATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn o
Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYET HAMUYHS Y4eOHOTO KaOWHETa XMMUU.

O6opynoBaHue yaeOHOT0O KaOWHeTA:

— MOCaI0YHBIE MECTA 110 KOJUYECTBY 00yUaroImnXCs,

— pabodee MecTo Mpero/aBaTels,

— KOMIUIEKT 3aKOHOJIaTeIIbHBIX 1 HOPMAaTUBHBIX JOKYMEHTOB,
— KOMIUICKT Y4eOHO-METOIMYECKOI TOKyMEHTAIINH,

— JIEMOHCTPALIMOHHBIN CTOJI,

— JIOCKa ayJIMTOPHAs,

— BBITSDKHOM mIKad,

— y4eOHO-HArJISITHbIC TIOCOOUS 110 XUMHUH,

— J1abopaTopHOE 000PYIOBAHHE.

TexHuueckue cpeacTBa 00ydeHUs:

— KOMITBIOTEp C JUIICH3MOHHBIM IPOTPAMMHBIM 00€CIEUYeHHUEM, WMEIOIIMM BBIXOJ B CETh
HNuTepHer;

— MYJIbTUMEINA TIPOEKTOD;

— MIPUHTEP;

— IporpaMMHOE 00ecTieYeHuE.

3.2. UudopmanuonHoe odecriedenne 00yueHust

Ilepeyenn yueOHbIX n3aaHuil, UHTepHeT-pecypcoB, 10NOJTHUTEILHOM JIUTEPATYPbl

OcHOBHbIE HCTOYHHKH:

1 | I'aGpuensn, O.C. Xumus. 11 knacc. ba3oblil ypoBeHb M.: llpoda, 2023.

2 | I'abpuensn, O.C. Xumus. 10 knacc. ba3oBblil ypoBeHb M.: llpoda, 2023.

HNHuTepHeT-pecypcenl:

1.
2.

3.

AJIXUMUK: caiit JI.IO. Annk0epoBoit [Dnekrponnsiii pecype]/ URL: www.alhimik.ru
[Nazera "Xumus" u calft ans yuurens "5 uay Ha ypok xumuu" [DIeKTpoHHBIH pecypc]/
URL: http://him.1september.ru

Enunnoe okHO gocTymna Kk 00pa3oBaTeNbHBIM pecypcaM [DnekTpoHHbii pecype]/URL:
http://window.edu.ru/

Ennnas komnekius mudpoBbIX 00pa30BaTeNbHBIX PECypcoB [DJIEKTPOHHBINA pecypc]/
URL: http://school-collection.edu.ru/

Kypuan «Xumus wu xXuMmMuku» [DaekTponHbiii  pecypc]/URL:  http://chemistry-
chemists.com/index.html

3aHMMaTenbHas XUMHS: BCe O MeTauiax [Jnektponusii pecypc]/ URL: http://all-
met.narod.ru

Masnyitnos, A. B., Poguonos, B. M. OcHoBbl xuMuu. HTEpHET-yueOHUK. [ DIEKTPOHHBIN
pecypc]/ URL.: http://www.hemi.nsu.ru/
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10.

11.
12.

13.
14.
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17.

18.

19.

20.
21.

22.

23.
24.

25.

Hayuno-nonynspusiii kanan SIMPLE-SCIENCE. 3anumarenbHble XUMUYECKHUE OTBITHI U
WHTEPECHBIE  DKCIIEPUMEHTHl 10 XUMHH [DJIEKTpOHHBIM  pecypc]/ URL:
http://simplescience.ru/video/about:chemistry/

OmntaiiH-cripaBoYHUK XUMUYeckux 3aementoB WebElements [DiexkTponnsiii pecypce]/
URL.: http://webelements.narod.ru

Opranuyeckas XUMHs: 3JCKTPOHHBIA Y4eOHUK Ui CPEOHEW IIKOJBI [DJIEKTPOHHBIN
pecypc]/ URL: http://www.chemistry.ssu.samara.ru

OTKPBITBIN KOJUTEIK: XUMuUS [ DnekTpoHHbIi pecype]/ URL: www.chemistry.ru

[MommynsipHass OMOMMOTEKa XMMHYECKHX D3JIEMEHTOB [DnekTpoHHbli pecypc]/  URL:
http://n-t.ru/ri/ps/

[Topran ectecTBeHHBIX Hayk [DnexTponHbiil pecypc]/URL: http://e-science.ru/

Caiit Alhimikov.net: monesnas uHdopmaims mo XuMuu [DaekTponHblid pecypc]/ URL:
http://www.alhimikov.net/

®denepanbHbIN HEHTP HHPOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB [ DIEKTPOHHBIN
pecypc]/URL: http://fcior.edu.ru/

XuMUs U BCEX: WILTIOCTPUPOBAHHBIE MAaTEPUAIIBI 110 OOIIEH, OpraHMYecKOU U
Heopranuueckoi xumuu [Dnexrporubiii pecype]/ URL:http://school-sector.relarn.ru/nsm/

Xumus v Ku3Hb - XX| BeK: HAyIHO-TIOMYISAPHBIN JKypHaI [ DIeKTPOHHBIN pecypc]/
URL:http://www.hij.ru/

Xumudeckuit cepep HimHelp.ru: y4eOHble W cnipaBo4HbBIC MaTepualibl[ DIEKTPOHHBIM
pecypc]/ URL: http://www.himhelp.ru/

Xumusa. OOpa3oBaTeNnbHbI CalT Uil IIKOJBHUKOB [DJaekTpoHHBIH pecypc]/URL:
http://hemi.wallst.ru/index.htm

HIkonbHas xumus [DnekTpornslit pecypc]/ URL:http://schoolchemistry.by.ru

QHGKTpOHHa}I O6uOIHMOTEKA y‘le6HLIX MAaTCpHaJIOB 110 XUMHUHU HaA IMOPTAJIC
ChemNet[Dnexrponnsiii pecypc]/ URL: http://www.chem.msu.su/rus/elibrary/

DOnemMeHThl ku3HU: calT yuurtens xumuun M.B. ConoBbeBoil [DnekTpoHHBIH pecypc]/
URL: http://school2.kubannet.ru/INdEx5.htm

Onumnuana «[Toxkopu BopoObeBbl ropsh» [Anekrponnsiii pecypc]/ URL: www.pvg.mK.ru
OOpa3zoBarenbHbI CalT JUIs IIKOJBHUKOB «XUMHS» [DnexTpoHHbI pecypc]/ URL:
www.hemi.wallst.ru

OO6pa3oBarenbHbIN cait JUISt IIKOJIbHUKOB [DnexkTpoHHbII pecypcl/
URL:www.alhimikov.net

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA YUEBHOU
JAUCIHHUIIJINHBI

KoHTpoJib U oueHKka pe3yiabTaToOB OCBOCHHUS TUCIUIUIMHBI OCYIIECTBIIAECTCS MPENOIaBaTEIeM B
Mpolecce MPOBEICHUS MPAKTUYECKUX 3aHATUN M 1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHHS OO YYaIOIIMMUCS WHINBUTYAIbHBIX 3aJJaHUH.

OcBoecHue COACPIKaHUs yqe6H0171 JUCHUILTMHBI «ECcTecTBO3HAHNUE
(XI/IMI/IH)», obOecrieynBacT JOCTHIKCHHUEC CTYACHTAMM CJICAYIOIIUX

@®opMbI U METOABI
KOHTpO.]Iﬂ H OIICHKHU

pe3yJbTATOB: pe3yJabTaToB
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Jduunocmuuix:

- YYBCTBO TOPJOCTH U YBKEHHS K UCTOPUH U JIOCTHIKCHUSIM OTEUCCTBECHHOM
XUMAYECKOH HAYKH; XMMUYECKU TPAMOTHOE TIOBE/ICHHE B TIPodecCHoHaTbHON
JIESITEIIPHOCTA M B OBITY TpU OOpallleHMd C XHMHUYECKUMH BEIICCTBAMH,
MaTepuaiaMy U MPOIeCcCaMu;

- TOTOBHOCTh K TIPOJIOJDKEHUIO 00pa30BaHUs M MOBBIMICHUS KBATH(DHUKAIIMKA B
n30paHHOUM mNpodecCHOHANbHON ACSITEIPHOCTH M OOBEKTUBHOE OCO3HAHUC
POJU XUMHUYECKUX KOMIICTEHIIHI B 3TOM;

- YMCHHE HCIIOJIb30BaTh JOCTHIKCHUS COBPEMEHHON XMMUYECKOW HAyKH H
XUMHYECKUX TEXHOJIOTHH JIJIs TIOBBIIICHUSI COOCTBEHHOTO MHTEIIICKTYaIbHOTO
Pa3BUTHS B BEIOpaHHOM MPOQECCHOHATTEHON NeITeILHOCTH;

TEKYIIUH KOHTPOJIb,
YCTHBIHA OIIPOC
KOHTPOJIbHBIE paOOTHI
OLICHKA BBIIIOJIHEHUS
1a00paTOPHBIX U
MIPaKTUYECKUX padoT

Memanpeomemnuix:

- HCTIONIb30BAHME DA3IMYHBIX BHOB TO3HABATENHHON JEATENBHOCTH H | yCTHBIN OIpPOC,
OCHOBHBIX  MHTEIUIEKTYallbHBIX ~ oOnepanuil  (MOCTAHOBKM  3a[@4H, | propvrapia

(GhopMyIHpOBaHUS THIIOTE3, aHAIM3a W CHHTE3a, CpPaBHEHUS, OO0O0OIICHUS, KOHTDOJBHEIE
CHCTeMAaTH3alliH, BbISIBICHUS PUYNHHO-CIICACTBEHHBIX CBS3€Hd, MOMCKA

aHaIoros, (JOPMyIHPOBAHMS BEIBOJOB) IS PEIIEHHS MOCTABICHHON 3a1aum, paborsr,

NPUMEHCHHE OCHOBHBIX METOJOB T[MO3HaHHS (HAOJIIOJCHHS, HAyIHOTO
9KCIIEPUMEHTA) [UIS M3YUCHHUS PAa3UYHBIX CTOPOH XMMHUYCCKHX OOBEKTOB W
IpPOLIECCOB, C KOTOPBIMH BO3HHUKAeT HEOOXOIUMOCTh CTAKUBATHCS B
npodeccuoHanbHOU cdepe;

- HCIIOJIB30BAHUC PA3JIMYHBIX HNCTOYHUKOB [JId TIOJIYyYCHUSA XUMHUYECKOU
UHQOPMaINH, yMEHUE OLEHUTH €€ JTOCTOBEPHOCTD ISl JOCTHKEHHS XOPOIINX
pe3yabTaToOB B PO eCCHOHAIBHOM chepe;

OIICHKA BBITIOJIHCHHS
1a00paTOPHBIX U
MPaKTHYECKUX padoT,
OLIEHKA TEKYIIETO U
UTOTOBOT'O KOHTPOJIS

IIpeomemnpix:

- chOpMHUPOBAHHOCTh MPEJACTABICHUH O MECTe XHUMHH B COBPEMEHHOU
HAyYyHOW KapTUHE MHpA; IMOHMMAaHUE POJU XUMHH B (DOPMHUPOBAHHU
Kpyro3opa # ()YHKIMOHAJIBHOH TIPaMOTHOCTH 4YEJOBEKAa JUIA PEUICHHS
MPaKTUYECKUX 3a/aY;

- BJIQJICHUE OCHOBOIIOJAralO[MMHU XWMHYECKUMH TOHATUSMH, TEOPHUIMH,
3aKOHaMM W 3aKOHOMEPHOCTAMH; YBEPEHHOE IIOJIb30BAHHE XUMHUYECKOU
TEPMUHOJIOTHEN U CUMBOJIUKOM;

- BJIaJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHMSI, UCIONb3yEMBbIMHU B
XUMHH: HaOJIIOJCHUEM, ONHCAaHUEeM, M3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE
00pabaTeiBaTh, OOBSACHATH PE3yJNbTaThl MPOBEACHHBIX OIBITOB W JENaTh
BBIBOJIBI, TOTOBHOCTh M CHOCOOHOCTH MPHMEHSATH METOJABI TO3HAHUS IPU
pELICHUH NPaKTUYECKUX 33]1a4;

- chOpMHUPOBAHHOCTh YMEHHUS JlaBaTh KOJMYCCTBCHHBIC
MPOU3BOAMTE PACUETHI M0 XUMUYECKUM (DOpMyJiaM U YpaBHEHUSM;
- BIIaJICHUEC TPaBWJIAMH TEXHUKH OE30MaCHOCTH TPHU HCIIOJIb30BAHUU
XHMHYECKHX BEILECTB;

- ¢hopMHPOBAHHOCTh COOCTBEHHOM MO3UIIMU IO OTHOIICHUIO K XUMHUYECKOU
uHGOpMAITMH, TIOJTy4aeMON M3 Pa3HbIX HCTOYHHUKOB.

OLIECHKU H

YCTHBIN OIIpOC,
KOHTPOJIbHbIE
NUCbMEHHBIE PA0OTHI
OLIEHKA BBIIOJIHEHHS
IPAKTUYECKUX padoT




