


IMNOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamMma 1mo XumMuu Aji1 00y4aromuxcsi / KJIacCoB COCTaBlieHa Ha ocHOBe TpeboBaHui K
pe3yJbTaTaM OCBOEGHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHus,
npezcTaBieHHbIX B DeepaabHOM rocy JapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOLIEro
o0Opa3oBaHMUsl, ¢ yU€TOM pacnpeAeNEHHBIX MO KJlaccaM MpoBepsieMbIX TpeOOBaHUM K pe3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTEIHbHON MPOTPaMMBbl OCHOBHOT'O 00IIIET0 00pa30BaHUs U AJIEMEHTOB COJIEPIKAHMS,
NPEJICTAaBICHHBIX B Y HUBEPCATHHOM KOAM(HUKATOpE IO XUMHUH, a Takke Ha ocHOBe [IpuMepHoii mporpamMmsl
BOCIIUTaHMsI 00YUaIOIIMXCs MPH MOJyY€HUH OCHOBHOT'O 00111ero oopa3oBanus u ¢ yuétom Konuenimu
npenoAaBaHus y4eOHOro npeaMera « XuMush» B o0pa3zoBaTeNbHbIX opranu3aiusax Poccuiickoii
®Denepannu, peaqu3yonuxX OCHOBHbBIE 001eo0pa3oBaTenibHble mporpamMmmsl (yTB. Pemenunem Komneruu
Mumnnpocseuenus Poccuu, npotokon ot 03.12.2019 N I1K-48H).

[TponeneBTHueckuii Kypc «Xumus. BBenenue B mpeamer. 7 Kiace» yueOHOro npeaMera « XuMHsh Ha ypOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHus, MPEXkIe BCEro, CTABUT CBOEH IENbI0 CPOPMHUPOBATH YCTONUMBBINA HHTEPEC
K JaJbHEUIIEMy H3YYCHHUIO yueOHOTO npenMeTa « XuMmus». O0ydaronuecs noiay4yar BO3MOKHOCTb
OCMBICIIUTh MECTO XUMHUH CPEIN ECTECTBEHHOHAYUYHBIX JUCLMIUINH, TO3HAKOMUTHCS C IPEAMETOM U3yUEHUs
XUMHH, U3YYUTh OCHOBHBIC HarloJiee BaXKHbIE XUMUYECKHE TEOPUHU U 3aKOHBI, a TAKXkKe MOCMOTPETh HA MUP
00BEKTOB MaTEPHAILHOTO MHUpA IJIa3aMU XUMHKA.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJMETA «XHUMMUS»

Bxiag yuebHoro npenmera «XuMus» B JOCTHKEHHE 1eJIell OCHOBHOTO 00111ero 00pa3oBaHus 00yCIIOBIIEH
BO MHOT'OM 3HAaYE€HHEM XMMUYECKON HAyKH B IIO3HAHUU 3aKOHOB IPUPOJIbI, B Pa3BUTUHU ITPONU3BO IUTEIBHBIX
CHJI OOIIIECTBA U CO3JJaHMH HOBOW 0a3bl MaTEPUAIBHOM KYJIbTYPHI.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK paclpoCTpaHuiIa CBOE BIUSHUE Ha Bce o0iacTu
4eJI0BEUYECKOI0 CYLIECTBOBaHMs, 3a/1ajla HOBOE BUJIEHUE MUPA, CTalla HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYpPbl, HEOOXOIUMBIM yCIIOBHUEM >KU3HH OOIECTBA: 3HAHNE XUMHUU CIIYKUT OCHOBOM ISt
(dbopMupOBaHUS MUPOBO33PEHHUS YEIIOBEKA, €0 MPEACTAaBICHUI 0 MaTepUAIbHOM €IMHCTBE MUPA; BaXKHYIO
POIb UTpatoT GOPMHUPYEMBIE XUMHUEH MTPECTABICHHS O B3aNMOIPEBPAIICHHUSIX YHEPTUH U 00 3BOIIOIHUA
BEIIECTB B MPUPOJIC; COBPEMEHHAs XMMHI HAallpaBjieHa Ha PelieHUe rI00albHBIX TPOOJIEM YCTOMYHUBOTO
pa3BUTHSA YEIIOBEUYECTBA — CHIPHEBOM, YHEPTreTHUECKOM, MUILIEBON U SKOJIOTMYECKO 6e30MacHOCTH, MpodIeM
3IpaBOOXPaHEHUSI.

B ycroBusx Bo3pacTaroniero 3Ha4eHUs XUMHH B KU3HU OOIIECTBa CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHYECKOro oOpa3oBanus. B miuane conuanusanuu OHO SBIJISETCS OJHUM U3 YCIOBHM GOpMHUpOBaHUS
MHTEJUICKTA JINYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YeJIOBEKY XUMUYECKUE 3HAaHUSI HEOOXOAMMBI /17151 IPUOOpEeTeHHs O0IIEKYIbTYPHOTO
YPOBHS, IO3BOJIAIOILETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOT0OOpa3HOM
KHU3HHU 001IeCTBa, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILIEHUS K CBOEMY 370POBBIO U 3/10pPOBBIO
JpYyTUX, K OKpYy’Karollel IpupoaHOi cpeae, Ui TpaMOTHOIO IOBEJEHMSI TP UCIIOIb30BAHUH Pa3IMUHBIX
MaTepuaioB U XMMHUYECKUX BEIIECTB B TIOBCETHEBHOM KU3HH.

Xumudeckoe 00pa3oBaHuE B OCHOBHOM IIIKOJIE SIBJIETCS 0A30BBIM IO OTHOIIICHHUIO K CHCTEME 00IIIero
XUMHYECKOTO 00pa3zoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEeaTH3yeT MPHUCYIINe 00IeMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPbIE OTPaXKAOT rOCyAapCTBEHHBIE, OOLIECTBEHHBIC U
WHAUBUAYAIbHbBIE TOTPEOHOCTU. DTUM OIpPEAEISIETCS CYIIHOCTh 00IIel cTpaTeruu 00y4eHus, BOCIUTAHUS U
pa3BUTHSI 00YYAIOIIKXCS CPEACTBAMU YUEOHOTO MpeaMeTa « XUMHUSI.



N3zyuenue npeamera: 1) cnocoOCTBYeT peaan3aliiid BO3MOXKHOCTEH U1 CaMOpa3BUTUS U (POPMUPOBAHUS
KyJbTYpPbI JINYHOCTH, €€ 001Iel U (PyHKIMOHAIBHON rPaMOTHOCTH; 2) BHOCHUT BKJIaJ B OPMUPOBAHKE
MBIIIICHHUS] 1 TBOPYECKUX CLIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CAMOCTOSITENIbHON y4eOHOI
NeSITeNbHOCTH, SKCTIEPUMEHTANIBHBIX U UCCIIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B IOBCEIHEBHON
’KM3HH, TaK U B IPOHECCUOHATIBHOM IEATENBbHOCTH; 3) 3HAKOMUT CO CHENU(DUKON HAyYHOrO MBILIUIEHUS,
3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIs1/1a HA €IMHCTBO MPUPO/bI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBI
3TarnoM B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOI IPaMOTHOCTH MOAPOCTKOB; 4) ciocoOCTBYyeET
(GOopMHPOBAHHNIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayUHBIM 3HAHUSIM, K IIPUPOJE, K YEIIOBEKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTMYECKOE 00pa30BAHNE IIKOJILHUKOB.

Ha3BanHble HanpaBiieHUs] B 00y4e€HUN XUMUU 00eCTIeUMBAIOTCS ClIeLU(UKOM collepKaHus IPeaMeTa,
KOTOpLIfI ABJIACTCA NMEAArOruuCcCKr aJaliTUPOBAHHBIM OTPAKCHHUEM 0a3o0Boit HAayKH XUMHHU HA
OIIPENEIEHHOM dTaIle €€ Pa3BUTHS.

Kypc xumuu 0CHOBHOM HIKOJIbI OPUEHTHPOBAH HA OCBOEHUE 00YYarOIIUMHKCS OCHOB
HEOPraHNYECKOW XMMHUHU M HEKOTOPBIX MOHATHH U CBEJICHUN 00 OT/AEIbHBIX 00bEKTaX OpraHuYeCcKOn
XUMHH.

CtpykTrypa coaepkaHus peaMeTa chopMUPOBaHA HA OCHOBE CUCTEMHOT'O MOJIX0/1a K €r0 U3Y4EHHIO.
CopneprkaHue CKJ1aIbIBA€TCs U3 CUCTEMBI MMOHATUIA O XMMUYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMBbI
HNOHATHI 0 XUMHYECKOH peakiun. O6e 3TH CHCTEeMBI CTPYKTYpPHO OPraHW30BaHbI 10 IPUHIIUILY
MOCJIEIOBATEIILHOTO Pa3BUTHI 3HAHUN Ha OCHOBE TEOPETUYECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHsI Kak OCHOBBI BCEI'O €CTECTBO3HaHUs, ypoBHs Ileproanueckoro 3akona /1.
. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHH, YIEHUS O CTPOCHUH aTOMa M XUMUYECKON CBSI3H,
IpeJICTaBIeHUN 00

JNEKTPOJINTUYECKON JUCCOLMALINY BEIIECTB B pacTBopax. TeopeTndyeckue 3HaHUS pacCMaTpUBAIOTCS HA
OCHOBE AMIIMPUYECKU MOJYUYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS M1OCIIEOBATEIBHO OT OJHOIO
YPOBHS K IpyTOMY, BBIIOJHSIS (PYHKIIUN OOBSCHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U

BO3MOKHOCTEH MPAKTUYCCKOT'0 MPUMEHCHUS U MMOJTYUYCHHUA N3YUYACMBIX BCIICCTB.

Taxas opranuzanus copepkaHusi Kypca criocoOCTBYET MPEICTaBICHUIO XUMUYECKON COCTaBIISIONIEH
HAy4YHOU KapTUHBI MUpa B JIOTUKE €€ cUcTeMHOM npupobl. TeM cambiM o0ecrieunBaeTcs BO3MOXKHOCTh
q)OpMI/IPOBaHI/ISI y 06yqafoumxc;1 HECHHOCTHOI'O OTHOLICHUSA K HAYyYHOMY 3HAHHUIO U MCTOAaM IMO3HAHHUA B
Hayke. BakHO Take 3aMEeTUTh, YTO OCBOCHUE COJCPKAHUS Kypca IPOUCXOIUT C TPUBJICUYCHUEM 3HAHUM
13 paHee U3YUYEHHBIX KypcoB: « Okpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pu3uka. 7 Kiaccey



HEJU U3YUYEHUA YYEBHOI'O IIPEIMETA «XUMMUSD»

K HanpasieHnIo nepBOCTENIEHHON 3HAYUMOCTH TPH peau3aii 00pa3oBaTeNbHBIX (PYHKIUI penmera
«XUMUS» TPATUIIMOHHO OTHOCAT (POPMUPOBAaHUE 3HAHUI OCHOB XMMUYECKOM HayKH Kak 00jIacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON ACSITEIBHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJbTyphbl. 3a/1a4ya peAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUN —
BOXHEUIINX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKUX IMTOJIOKEHHUH, JOCTYIHBIX 0000IIeHni
MHUPOBO33PEHUYECKOI0 XapaKTepa, A3bIKa HAyKH, 3HAHUM O Hay4YHBIX METOJAX U3yUYEHHUs BEIIECTB U
XMMHUYECKHUX peakKIHii, a Tak’ke B JOPMUPOBAHUU U PA3BUTUH YMEHUI U CIIOCOOOB AEATEIBHOCTH,
CBS3aHHBIX C IUIAHUPOBAHHEM, HAOIIOJCHUEM U MTPOBEIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM

npaBuiI 0€30MacHOT0 OOPAIIEHNs C BEIIECTBAMH B ITOBCETHEBHOMN JKU3HU.

Hapsny ¢ 5TuM 1enu n3ydeHus npeaMeTa B IporpaMme yTOUHEHbI M CKOPPEKTUPOBAHbI C YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTI'O 0011ero oopazoBanusi. CerogHs B 00pa3oBaHUU 0CO00 3HAUMMON
NPU3HAETCS HAIIPABJICHHOCTh 00YyUYeHHS HA PA3BUTHE U CAMOPA3BUTHUE TMYHOCTH, POPMUPOBAHUE €€
UHTEJUIeKTa U 0011el KyapTypbl. O0ydeHHe YMEHUIO YUUThCS U IPOJOJIKATh CBOE 0Opa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS OJJHON U3 BAKHEHIINX QYHKIMHM y4eOHBIX MPEIMETOB.

B cBsi31 ¢ 3TUM NpH U3YUYEHUH NPEIMETa B OCHOBHOM ILIKOJIE IOMUHHUPYIOLIEe 3HaUeHUE IPHOOpeNn Takue
LeJIN, KaK:

(bopMHIpOBaHNE MHTEIIIEKTYaTbHO PAa3BUTOM JTMUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITENIbHOMY MPUHSTHIO PELICHUH, CTIOCOOHOM aaanTHPOBAThCs K OBICTPO MEHSIOIUMCS YCIIOBUSIM
KU3HU;

HaIpaBJIEHHOCTh 00YYEHUs Ha CUCTEMAaTUYECKOE MPUOOIICHNE YUaIIUXCsl K CAMOCTOSITEIIbHOM
MO3HABATEJIbHOM JESTEIBHOCTH, HAYYHBIM METOAaM MO3HAHUA, (POPMUPYIOIIIM MOTHUBALIUIO M Pa3BUTHE
CIIOCOOHOCTEH K XUMUMU;

obecrieueHue yClIoBHil, CIOCOOCTBYIOUINX MPUOOPETEHUIO 00YUaIOLIMMHUCS OIbITa pa3HOOOpa3HOU
JIeATeNTbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHIIHI ), UMEIOIITIX
YHHBEpCAJIbHOE 3HAYECHHUE IS PA3INYHBIX BUIIOB JICSITEIBHOCTH;

q)OpMI/IpOBaHI/IC yMeHI/Iﬁ OOBSCHATH U OLICHUBATH SBJICHUA OKPYIKAOMICTO MUpPA Ha OCHOBAHUU 3HaHUH U
OIIbITA, MMOJIYUYCHHBIX ITPH U3YYCHHUU XUMUU;

(dhopMupoBaHHE y 00YYAIOIIUXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH XUMUYECKHUX
3HAHWH I BBIPAOOTKH SKOJIOTHUECKH I1eJIeCO00Pa3HOTO MOBEACHHS B OBITY M TPYAOBOM JCATEIHHOCTH B
LEJISX COXPAHEHHS CBOETO 3/I0POBbSI M OKPYKAIOIIEH MPUPOAHON CPEbI;

pa3sBUTHE MOTUBALIMH K 00Y4EHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOGHHSI 00IIEUEIIOBEUECKUX [IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HAIIPaBICHHOCTH



COJAEP)KAHUE YYEBHOI'O IPEIMETA

Beenenue

IIpupona. Guznueckue tena. Asnenus npupoasl. EctectBo3nanue. EcrectBennblie Hayku. [Ipenmer
U3YYEeHUs] XUMUU. MecTo XUMHUH Cpeil eCTECTBEHHBIX HayK. OOBEKThI )KUBON U HEKUBOW MPUPOIBL. Y POBHU
OpraHu3aluy HE)KUBOM U )KUBOU MATEpUU.

Ot aToma 10 BemecTBa

ATOM — HaWMeHbIIIas YacTULA BemecTBa. Hen3MeHHOCTh aTOMOB B XMMHYECKHUX MTPEBPALICHUSAX.
Xumnueckuit anemMeHT. CUMBOJIbI aTOMOB XUMHUYECKUX 3JIEMEHTOB. S nepHas peakuus. [Iporcxoxaenue
anemeHTOB. [IpocThie BemecTBa. CiokKHbBIE BElIeCTBA (XUMUYECKUE COSUHEHHMs ). XUMU4ecKas GpopMmyIa.
YucnoBoit ungekc. OTKphITHE XMMUUYECKUX 3JIEMEHTOB. ATOMBI YCTOMUMBbBIE U HEYCTONYHUBBIE.
KpyroBopoTsl aTOMOB XUMHUYECKUX JIEMEHTOB B IIPUPOJIE (KUCIOPOAa, a30Ta U YIIIEPOAa).

XVWMHYECKUH 3JIEMEHT KaK COBOKYITHOCTb aTOMOB, UMEIOIINX OAVUHAKOBBIN 3apsij sapa. CpaBHUTEIbHBIN
COCTaB M30TOIOB BOJIopo/ia U yriepoaa. CriocoObl 0003HaueHus N30ToNoB. Mcropus co3ganus
Ilepnonnueckoi cucTeMbl XUMUYECKUX 1eMeHTOB. [Iepuoanunocts. Ilepuoanyeckuii 3akon . 1.
Menneneena. [lepuoauueckas cucrema. Kuznp u aestensHocts J. Y. Menaeneesa. [lepuoanueckast
cucrema J[. 1. Menneneesa. JInuHnbIi 1 KopoTkui BapuanTsl [lepuoanueckoit cucrtemsl [. . Menneneena.
[Tepuoapl: KOPOTKHE U JUTMHHBIE. | pynIbl, I1aBHbIE U TOOOYHbIE TOATrPyNbl. MHbOopMays 0 XUMHUYECKOM
aneMeHrte, conepxamascsa B [lepuonnueckoit cucreme 1. 1. Menneneesa.

Monexkyina. [TorsiTue 0 XuMH4YeCKOM CBsI3U. BelecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS, UX
xapakTepuctuka. CTpoeHue MoJieKyJl. Moen MOJIEKyJI: IapOCTEPKHEBbIE U MACIITAOHBIE.

MonekynsapHas Macca. [Ipumepsl BelecTB MOJIEKYJISIPHOTO CTPOCHUS: IEPEKUCH BOAOPOA,
MOJIEKYJIIPHBII BOJOPO/I, MOJIEKYJIIPHBIN KACIOPOJ, O30H, MOJIEKYJISIPHBIN a30T, MOJIEKYJISIPHBINA HOJI, BOJA,
aMMHMaK, YTJIEKUCIIBIH ra3, QyiiepeH, MeTaH, 3TUIEH, CIUPT (3TUIIOBBIA CIHPT), TIHUIEPHH, YKCYC (YKCyCHas
KHCIIOTa), TJIFOKO3a, caxap (caxaposa).

ArperaTtHble COCTOSIHUSI BEIIECTBA (TBEPIOE, KUIKOE, Ta3000pa3Hoe) U UX Xapakrepuctuka. CTpoeHue
BOJIBI B TBEPOM, )KUJKOM U Ta3000pa3HOM cocTosiHMU. Kpucraminueckue u aMmop(HbIe BEIIecTBa.
duznyecKue MpoIecChl: MIaBjIeHne, KPUCTAJUTH3AIMS, UCTIapeHne, KOHAeH calusl, cyOnumMans (BO3roHKa).
®duznyeckre CBOMCTBA BeleCTBa (TeMIIEpaTypa IUIaBJICHUS U TeMIIepaTypa KUIIEHUS).

Kpucrannsl. Kpucrammmueckas pewerka. Monsl. Kpucramimueckas pemerka nopapeHHoH coyu. @opmsl
KPUCTAJUJIOB Pa3IMUHBIX BeUIecTB (KyO, OKTadap, 10AeKadIp, pOMO03p, CTOJIOUATHIE U TUIACTUHYATHIE
kpuctaiuibl). Cpoctku. [{py3sl. JleHaApuThL.

Knaccudukarus Bemects 1o cocraBy. HanBuayanbHble (4MCThIC) BenlecTBa U cMecH. [IpocToie
BenlecTBa. CIOXKHBIE BEIECTBA (XUMUUECKHE COeAMHEHMs ). MeTalibl 1 HeMETaJlTbl, UX CBOWCTBA.
Heopranuueckue u oprannyeckue BemiectBa. OCHOBHbIE K1acChl HEOPraHUYECKUX BEUIECTB: OKCH/IBL,
KHUCTIOTHI (COJIsSIHAs, CepHasi, a30THAs, yrolibHas1, hocopHas), conu, ocHoBaHus. [enoun.

®usnyeckre U XUMUUECKUE sBJICHUS. XUMHUEcKasl peakius. PeareHTsl 1 NPOAYKThI peakliiuu. 3aKOH
COXpaHEeHMs Macchl. Y paBHeHUe Xxumuuecko peakuuu. Kosppumentsl. [Ipu3Haku XuMHUECKUX pPEeaKIUt:
U3MEHEeHHUE 1[BeTa, 00pa30BaHME 0CaJIKa, BbIIEICHUE a3, BBIJEICHUE WIK NOTJIOIIEHUE TEeIlIa,
BO3HUKHOBEHHE CBETA

JKCcnepuMeHTaAIbHasA padoTa ¢ BelecTBaMHu

PactBopenue. PactBopurens. PactBop. PacrBopumocTs. Hacelennstii pactBop. MaccoBast 10114
(TIpolleHTHAs: KOHIIEHTpPALUs1) pacCTBOPEHHOr 0 BelecTBa. JlaboparopHas nocyzaa: npoOMpKU, XUMHUECKHUE
CTaKaHbl, KOJIOBI (MIJIOCKOJAOHHBIE € IIAPOBUIHBIM U KOHUYECKUM TYJOBOM), BOPOHKH, IWJIMHAPBI, MEH3YPKH,
MUIICTKH, HMIITATCIIN, JIOKKHU, CTYIIKU C IECTUKAMU, BBIITAPUTCIILHBIC YalllKH.



OunprpoBanne. PunbTpsl. M3rorornenue gpunbrpa. Marepuains! 11t GUIBTPOB. 3HaUeHHE (GUIBTPOBAHUS
B II0BCETHEBHOU JKU3HMU.

Harpesanue. Cioco6s! HarpeBanusi. Kansiunanus. O60pyjoBaHue /17151 HATPEBaHMsI: Fa30BbIe M1E€YH,
AIEKTPUYECKUE €YU, FJIEKTPOILUIUTKH, Ia30BbI€ TOPEIKU U CIUPTOBKH.

Brmapuanue. JlaGopaTopHoe 000pyaoBaHue /715 BBIMApUBAHUA: Ta30Basi TOPEIKa, JIEKTPOILIIUTKA,
BbINapuTenbHas GapdopoBas yamka, BoJsHast 6ans. JAucTuisaius (neperonka). JJucTuiisTopsl.
HuctunnupoBanHas Boja. Kpucramimsanusi.

BemecTBa BokpyT Hac

Bozayx. Atmocdepa 3emmn. Xumudeckuii coctaB Bo3ayxa. CBoicTBa Bo3ayxa. Bnaxuocts. Kuciaopomx —
CaMblil aKTUBHBII KOMIIOHEHT BO3/AyXa. [ OpeHne BEMECTB B KUCIOPOJE.

Boga — camoe pacnipocTpaHeHHOE Ha 3emiie CI0KHOE BelecTBO. KpyroBopot Boibl Ha 3emiie. Arperatabie
coctosinus BoApl. [IpecHas Boga. JluctumnupoBanHas Boja. Bojga — OCHOBHOM KOMIIOHEHT BCEX JKHBBIX
opranu3moB. Boja B opranusme yenoBeka. Poisib BOJbI B IPOMBILIJIEHHOCTH U CEJIBCKOM XO3SHCTBE.

VYriiekucblii ra3: coCcTaB M CTPOCHUE MOJIEKYJIbl. ArperaTHble COCTOSIHUS M (PU3UYECKHE CBONCTBA
YTJIIEKUCIIOro ra3a. PacTBOPUMOCTh YIVIEKHCIIOTO raza B BOZE. YTOJIbHAsI KUCI0Ta. XUMUYECKasi aKTUBHOCTh
YIJIEKHUCIIOoro ra3a. Poib yriekucioro rasa B npupoJie. Y TIeKHCIbIN ra3 — «IIapHUKOBBIN ras3». Poct
COJIep>KaHNUs YIJIEKUCIIOT0 raza B atMocgepe.

[ToBapenHast conb — xjopua Hatpusi. Pu3MvecKue CBONCTBA MOBAPEHHOM COJM. 3HAYEHUE MTOBAPEHHOM
COJIX JUIsl )KUBBIX OpraHu3mMoB. HaxoxaeHne noBapeHHO! conu B pupoe. [Ipumenenne noBapeHHOM Comu.
Kamennas comnb (ranur), ee qooOsrda. [loBapeHHast colb B MOPCKOM BOJIE U COJISTHBIX 03epax.

I'1r0x03a — caMblil U3BECTHBIN NIPEACTAaBUTEND YriaeBoA0B. dopmya rimoko3bl. Gusnyeckue CBOMCTBA
TJIFOKO3bI. PacTBOPUMOCTS IIIIOKO3BI B BOJE. [IpuMeHeHne II0K03bl B KOHIUTEPCKON IIPOMBIIIEHHOCTH.
['mrox03a — OCHOBHOM MCTOYHUK SHEPTUU )KUBBIX OPraHU3MOB. A3po0OHOE 1 aHa3pOOHOE OKUCIICHNE
TJIFOKO3BIL. ['JIMKOTeH M Kpaxmall KaK MCTOYHUKH TJIFOKO3bI B )KMBBIX OpraHn3max. bpoxenue u ero
IIPUMEHEHUE VIS IT0JyYEHHUs IUILEBBIX IPOTYKTOB.

Mumnepansl. ['opHble noposl. XUMHUUECKUN COCTaB MUHEPAJIOB: KBaplia, KaJblUTa, MarHeTuTa (MarHUTHOTO
KeJNe3HAKa), pOAOHHUTA. | OpHBIE MOPOABI: MarMaTu4ecKue, 0ca0uHble, MeTaMopuueckue. [ rHa, necok,
M3BECTHSK, MpaMoOp: COCTaB, CBOWCTBA, IPUMEHEHUE. 3BecTh HerameHas U ralieHas: oJly4eHHue U
npuMeHeHne. 13BecTkoBas BOa U U3BECTKOBOE MOJIOKO.

[TpupoaHsIii ras, ero coctaB. MeTaH: cOCTaB MOJICKYJIbI, CBOMCTBA U mpuMeHeHne. HedTh: cocTaB, CBOICTBA,
npumenenue. [locnencTeus pasnutus He(pTH Ha BOJHBIX OBEPXHOCTSIX MOopel U okeaHoB. [lepepaboTka
HeTH: IeperoHka u KpekuHr. IIpoaykrsl nepepaboTku Hedtu 1 ux npumenenue. Hedrs, npupoaHslii n
CJIAaHILIEBBIH ra3, Oypblii U KAMEHHBIN yrojb, TopQ: UX 00pa3oBaHUE U 3aJleraHue B 36MHOM Kope. AHTpaLUT.
KokcoBanue yrig. [IpoaykTsl kokcoBaHMsl (KOKC, KAMEHHOYTOJIbHAs CMOJIA M CBETUJIbHBIN (KOKCOBBIN) ra3)
U ux npumenenue. [Ipumenenue Topda.

3HAKOMCTBO C MaTepuaJIaMu

Mertamnst. [IpeacraBuTenu MeTaioB — KeJe30, MeJlb, ATIOMUHUHN, IIUHK, 0JI0BO, CBHHEII, CEpeOpO, 30J10TO,
IIaThHA, pTyTh. OKHCIEHUE KUCIOPOAOM Bo3ayxa. CBoiicTBa MetamioB. [lmactuunocTs. TArydecTs.



CrnaBsl (IypallloMHUH, 9yTYH, CTallb, JATYHb B OpOH3a): COCTaB, CBOMCTBA, MpuMeHeHue. [IpombIieHHast
J00bpIYa METAJUIOB U3 pY/I: OJyYEHHUE [IMHKA U3 IIUHKOBOW OOMaHKU U 4yT'yHa U3 KEJIE3HOU pyHbl.
Mertanibl, HaXOAsAIIKMECs B IPUPOIE B CAMOPOJHOM BUJE: 30JI0TO U IUIaThHA. [I[pumenenue

MCTaJIJIOB.

Crekina kak amopdHble Tena. KBapiieBoe 1 cCUIIMKaTHOE CTEKJIO: COCTaB, MOIy4YeHue, cBoiicta. [lomyuenue
BBICOKOXYI0’)KECTBEHHBIX U3JIEJIUN PYYHBIM BbIlyBaHHEM U3 cTekiIa. OKpacka CTEKOJI HOHAMH METaJLIOB.
CMmanbThl — TaylIeHble (Hempo3pauHble) cTekna. [IpumeHenue cTexod.

Kepamuxa (papdop u dasue): ciocod nomyueHusi, cBoiictBa. [ ma3zyps. [IpuMeHnenne kepaMukH.

[Tonumepsr. OOpa3oBaHue MOIMMEPOB U3 MOHOMEPOB. MakpoMoJeKyia. Buasl moiuMepoB: MIacTUKH
(ToNMATHIIEH, TOTUIPOITUIIEH, TOIMKapOOHATHI, TE(IJIOH, MOTUATUIIEHTepedTalIaT), JIacTOMEpPHI (KaydyKH,
pe3uHa), noJiMMepHble BoJIOKHA. OCOOEHHOCTH MOIy4YEHUS TOIUMEPOB, UX puMeHeHue. CUHTeTHYecKHe

U IIPUPOJHBIC ITOTUMEPBL.
MexnpeaMeTHbIE CBSI3U
Peanusanus MEXIIPEIMETHBIX CBA3EH IIPU U3YUYEHUU XUMUU B 7 KJIACCE OCYLIECTBIISIETCS YEPE3

HCIIOJB30BAHHUEC KAaK 06H_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, SABJIAIOIUXCA CUCTEMHBIMU AJI1
OTACIBbHBIX IMTPEAMETOB €CCTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MIOHATHUS: HAYYHBINH (DAaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAIIU3, CHHTE3,
KJaccu(UKaIys, IePUOINIHOCTh, HAOIIOICHNE, IKCIIEPUMEHT, MOICTMPOBaHUE, H3MEPEHUE, MOJICTIb,
SIBIICHHE.

®dusnka: MaTepus, aTOM, DJIEKTPOH, TPOTOH, HEHTPOH, HOH, HYKJIUJI, H30TOIbI, PaJIHOAKTUBHOCTD, MOJICKYIIa,
AJIEKTPUICCKHH 3apsil, BEIIECTBO, TEJI0, 00hEM, arperaTHOe COCTOSHUE BEIIEeCTBA, ra3, (PU3MIecKue
BEJIMYUHBI, SIMHUIIBI U3MEPEHHsI, KOCMOC, TUTaHEeThI, 3BE3/1b1, COIHIIE.

buonorus: potocunres, npixanue, ouocdepa.

['eorpacdusi: atmocdepa, ruapocdepa, MHHEpabI, TOPHBIE TOPOIbI, MOJIE3HBIE HCKOTIAEMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



INTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

I/I3yquI/Ie XHMUH B 7 Kjacce HaIlrpaBJICHO HAa JOCTUIKCHUC 06y‘{aIOH_II/IMI/IC$I JIMYHOCTHBIX, MCTAIIPECAMCTHBIX
M IPCIMETHBIX PE3YyJIbTaTOB OCBOCHUA yqe6H0r0 npeamMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS MPOTrPAMMBbl OCHOBHOI'O OOIIIEr0 00pa30BaHMsl JOCTUTAIOTCS B XOJI€
00y4yeHMs XMMUU B €IMHCTBE y4eOHOM U BOCIIUTATENbHON JiesTenbHOCTH OpraHu3aiy B COOTBETCTBUM C
TPaAUIIMOHHBIMHA POCCUMCKAMH COLMOKYJIBTYPHBIMHU U 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU
B OOIIIECTBE MPaBHJIAMH U HOPMAaMU TOBECHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHHUS, CAMOPA3BUTHS
U COIMATTN3AI[MH 00YYaIOIIUXCS.

JIMYHOCTHBIE PE3yIbTAThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIE B YaCTH:

IIaTpHOTHYECKOT0 BOCIIMTAHUSA

1) HEHHOCTHOTO OTHOIIIEHUS! K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY Hacle/HIo,
NOHMMAaHHUSI 3HAUE€HUSI XUMUYECKOM HayKHu B )KM3HU COBPEMEHHOIO OOIIECTBA, CHOCOOHOCTH BJIAJIETh
JOCTOBEPHOM MH(OpMAIMel 0 MepeOBbIX JOCTUKEHHUIX U OTKPHITUAX MUPOBOM U OTEUECTBEHHON XHUMMUH,
3aMHTEPECOBAHHOCTU B HAayUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

I'paxaanckoro BocnuTaHus

2) npeacTaBiIeHUs O COLUAIBHBIX HOPMaX U MPaBUIIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON 1
ApYyrux Bugax ACATCIbHOCTHU; TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIBHOCTHU ITPU BBITTOJTHCHHUU
y‘l€6HbIX, MMO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCTICPUMCHTOB, CO3JIaHUHN y‘-IGGHI:IX IIPOCKTOB,
CTpeMJIEHHsI K B3aMMOIIOHUMAaHMIO U B3aMMOIIOMOIIIM B IIpoIiecce 3TOH yueOHOM NesTenbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHUE U ITOCTYIIKH CBOMX TOBApUIIECH € O3ULMY HPABCTBEHHBIX U IIPABOBBIX HOPM C

y4E€TOM OCO3HAHUS ITOCIIEICTBAN ITOCTYIIKOB;

IlenHOCTH HAYYHOI'0 MO3HAHHUSA

3) MUPOBO33pEHYECKHUX MTPEJICTABICHUN O BEIIECTBE U XUMUYECKOM PEaKI[ii, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOLIMX OCHOBY JJIsi HOHMMAHHUS CYyIIIHOCTH HAy4YHOU
KapTUHBI MUPA; MPEICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPO/IbI, B3aUMOCBS3IX
4eJI0BEKa C IPUPOAHOM CPEIOH, O POJIM XUMHUH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) no3HaBaTEJIbHBIX MOTHBOB, HAIPaBJIEHHBIX HA I10JIy4Y€HHE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOIUMBIX JJIS
00BsiIcHEHUS HAOII0AAEMBbIX ITPOLIECCOB U SBJICHUI;

5) no3naBaTeabHON, MH(OPMAIIMOHHON U YUTATENLCKOW KYJIBTYPHI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHON Pa0bOThI C yUeOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPaTypoil, JOCTYITHBIMU TEXHUYECKUMHU
cpeAcTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTUH;

6) nHTEpeca K 00y4EHUIO U MMO3HAHUIO, JTF0O03HATEIIPHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K
camMo00pa30BaHMIO, TPOSKTHON M MCCIIEOBATENILCKON NESITETBHOCTH, K OCO3HAHHOMY BBIOODY

HaNpaBJICHHOCTH U YPOBHs 00yUeHUs B JalbHEHIIEM;

@ opMHUPOBaHUS KYJbTYPbI 310POBbS

7) OCO3HAaHUA ONCHHOCTHU KU3HU, OTBETCTBCHHOI'O OTHOMICHUS K CBOCMY 3/10POBbIO, YCTAHOBKU Ha
3JI0POBBII 00pa3 KU3HU, OCO3HAHUS MMOCIICACTBUI M HEMPUATHSI BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
AJIKOTOJI51, HAPKOTUKOB, KypEHHS ), HEOOXOAMMOCTH COOFOZICHUS TTPaBriI O€30IMacCHOCTH TIPU OOpAIICHHH C
XUMHWYCCKUMHU BE€UICCTBAMU B 6I>ITy u pCaHBHOﬁ JKHU3HU,

TpynoBoro BOCHIUTAHUA
8) mHTepeca K MPaKTUIECKOMY U3y4eHUI0 Mpodeccuii U TpyAa pa3imyHOro pojia, YBaKEHUE K TPYIAY U



pe3yJbTaTtam TPYAOBOM JESITEIBHOCTH, B TOM YUCIIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOT'O BHIOOPA WHANBHIYATBHOIN TPACKTOPUH MPOIOKEHIS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MTOTPEOHOCTEH; YCIICIITHOM
po(hecCHOHATFHOM NEATENFHOCTH U Pa3BUTHSL HEOOXOAUMBIX YMEHHI; TOTOBHOCTH aJallTHPOBATHCS B
npoeCCHOHATILHOM CpeJie;

IKOJIOTHYeCKOr0 BOCIIUTAHUS

9) 3KOJOrMUYEeCKH 11e1eco00pa3HOro OTHOLIEHUS K TPUPOJIE KAK HCTOYHUKY JKU3HU Ha 3emie, OCHOBE €€
CYILLECTBOBAaHMsI, IOHUMaHUsI LICHHOCTH 3/I0pPOBOT0 M 0€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOI'O
OTHONICHHSI K COOCTBEHHOMY (DM3MYECKOMY U TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHUS [IEHHOCTH COOJIOICHUS
npaBuiI 0€30MacHOr0 MOBEACHUS IIPU PabOTE C BEIIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIINUX 310POBBIO
W SKU3HH JIFOJICH;

10) cnocoOHOCTH IPUMEHATh 3HAHUS, [10JyYaeMble IIPU U3YYEHUU XUMUH, IS pEIIeHHs 3a]1a4, CBSI3aHHbIX
C OKpPY Karolel IPUPOJIHOM CPEOH, ITOBBIIIEHUS YPOBHS KOJIOIMYECKOU KYJIBTYPbI, OCOZHAHUS
rI100aJIbHOTO XapaKTepa KOJIOTHYECKHUX MPOOJIeM U IyTeH UX PELICHUs IOCPEICTBOM METOI0B Xumum; 11)
HKOJIOTUYECKOTO MBILIEHHS], yMEHUS PyKOBOACTBOBATHCS UM B [T03HABATEIbHON, KOMMYHUKAaTUBHOHN U
COIMAITBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeMETHBIX Pe3yIbTaTOB BBLACISAIOT 3HAYMMBIE U1 (POPMUPOBAHHSI MUPOBO33PECHUS
oO11eHayYHbIe TOHATHS (3aKOH, TEOpUs, IPUHIIMII, TUIIOTE3a, (PaKT, cuCcTeMa, MPOLIECC, SKCIEPUMEHT U JIp.),
KOTOPBIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX IIPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAaHUH U3
ITHX TPEAMETOB (POPMHUPOBATH MPECTABICHUE O IIEJIOCTHOW HayYHON KapTUHE MUPA, M YHUBEPCATbHBIC
yueOHbIe JeiicTBuUS (103HABATEIbHBIC, KOMMYHHUKAaTUBHBIC, PETYISTHBHBIEC), KOTOPhIE 00ECTIEYMBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITENbHOMY IUIAHUPOBAHMIO U OCYILIECTBICHUIO Y4eOHOM
JIESTENBHOCTH.

MCTaHpe,Z[MCTHBIC PE3yJIbTaTbl OCBOCHUA O6paSOBaTeJ'H:>HOI71 MMporpamMmel 110 XUMHUHU OTPAXKAIOT OBJIAACHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[GﬁCTBI/IfIMI/I, B TOM YHCJIC:

ba3oBbIMH JJOrHYeCKHUMH JeHCTBHIMH

1) yMeHreM UCIO0Ib30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS ITPU OCBOCHUH 3HAHUMN: PACKPBIBATh CMBICIT
XUMHUYECKUX TIOHATUHN (BBIIENATH X XapaKTepHbIe MPU3HAKH, YCTaHABINBATH B3aUMOCBS3b C IPYTHUMH
MOHSATHSIMH ), UCITOJIH30BATh MOHATHS TSl OOBSICHEHUS OTACTbHBIX (DAKTOB M SBJICHUI; BHIOMPATh OCHOBAHUS
Y KpUTEPHUU JJI KJIacCU(PUKAIIUA XUMAYECKUX BEIIECTB U XUMUUYECKUX PEAKIUI; yCTaHABIUBATh IPUUNHHO-
CJICICTBEHHBIE CBSI3U MEXKIY 00BbEKTAaMU U3YUEHHUS; CTPOUTH JIOTHUYECKUE PACCYKACHHS (MHIYKTUBHBIC,
JIEAYKTUBHBIE, 110 aHAJIOTUH); JeJIaTh BHIBOJIBI U 3aKJIIOUEHHUS;

2) yMEeHHEM MIPUMEHSITH B MPOIIeCcCe MO3HAHMS MOHATHS (MIPEAMETHBIC U METAIPEAMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbI€ B XUMHH, PE0OPa30BBIBATH MIUPOKO MPUMEHIEMbBIC B
XUMHUHU MOJICTIbHBIE TTPEICTABJICHHUS] — XUMHUYECKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMUYECKast popMyia u
ypaBHEHHE XUMUYECKOM PEeaKIIMu — IPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX 33/1a4; C yUETOM ITUX
MOJENBHBIX MPEICTABICHUN BBISBIIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE TPU3HAKH U3YYaEMbIX
00BEKTOB— XMMHYECKUX BEIICCTB U XMMHYECCKUX PEAKIINI; BBISBIISATH O0IIME 3aKOHOMEPHOCTH, IIPUYHNHHO-
CJICZICTBEHHBIE CBSI3U W MMPOTUBOPEUHS B U3yUaeMbIX MIPOIECCAX U SABJICHUSX; MIPEIaratb KpUTEPUH s
BBISIBIICHUSI 9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA; CAMOCTOSITEIbHO BRIOMPATH CIIOCO0 perieHus: yueOHoi
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOUPATh HanOoJee MOAX OASIINN C YIETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB);

ba3oBbIMH HCCII€I0BATENbCKIMH A€HCTBUSMH



3) YMCHHUEM UCIIOJB30BaTh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC NHCTPYMCHTA ITO3HAHUS, A TAKIKEC B
Ka4eCTBE OCHOBBI Il (DOPMUPOBAHHMSI TUITIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHUN;

4) HpI/IO6p€TCHI/IC OIIbITA 110 IINITAHWPOBAHUIO, OpraHru3allvii U IPOBCACHUIO YUHCHUYCCKUX SKCIICPUMCHTOB:
yMEHHUE Ha0II0JaTh 32 XOJ0M MPOLIECcca, CAMOCTOSTENILHO TPOrHO3UPOBATH €r0 Pe3ysbTaT, ((OpMYIHUPOBAThH
00001IIeHNS ¥ BBIBOJBI TI0 Pe3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIEAOBAHNUS, COCTABIATh OTUYET O
MpoJieJIaHHOM padoTe;

PadoToii ¢ ungopmanueit

5) yMeHueM BbIOMpATh, aHATM3UPOBATH U HHTEPIIPETHPOBATH MHPOPMAIIUIO PA3THYHBIX BUAOB U (opMm
NpeaACTaBJICHHUS, ITOJTYYAEMYIO U3 PA3HBIX UCTOYHUKOB (HayLIHO-HOHYJ'ISIpHaSI JUTEpaATypa XUMHICCKOT'O
COJIepKaHusl, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHETa); KpUTHYECKU OIICHUBATH MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIINIO;

6) yMEeHHEM IPUMEHSATH Pa3IMYHbIe METO/IbI U 3aMPOCHI PU MOKUCKE U 0TOOpe HHPOPMAITUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX IS BHITOJIHEHUSI yUEOHBIX U MTO3HABATENIBHBIX 3a]1a4 OMpe-
JIENIEHHOTO TUIA; IPUOOPETEHUE OMBbITa B 00JaCTHU UCIIOJIb30BAHUS NH(POPMAILIIOHHO-KOMMYHHUKAaTUBHBIX
TGXHOHOFHﬁ, OBJIAJCHUC Ky.TILTypOﬁ AKTUBHOI'O MCIIOJIb30BaHUA PA3JIMYHBIX IMOUCKOBBIX CUCTCM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMATIBHYIO (OpPMY MpeICTaBICHUS HH(POPMALIMK U UILTIOCTPUPOBATH
peliaemMble 3a/1a4 HECJIOKHBIMU CXeMaMHU, JuarpaMMaMu, ApyruMu hopmMamu rpa@uku 1 ux
KOMOWHAIHSIMH;

7) yMEHHEM UCTIOIB30BaTh M AaHATTM3UPOBATH B MPOIIECCEe YIEOHOM U MCCIIeIOBATEIBCKOM NeATeThHOCTH
UH(OPMAIIHIO O BIMSIHUU MTPOMBIIIJICHHOCTH, CETTLCKOTO X031 CTBA U TPAHCIIOPTA HA COCTOSTHUE
OKpYKarollel MPUPOIHOI Cpebl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€HCTBUSIMU

8) yMeHueM 3a7aBaTh BOMPOCHI (B X0JIe AMAI0ra /UK JUCKYCCUH) MO CYHIECTBY 00CYKIa€MO TEMBI,
(bopMyITHPOBATH CBOU MPEITIOKEHHUS OTHOCUTEIIBHO BBITIOJIHEHUS PEITIOKCHHON 33/1a4U;

9) npuobpeTeHne onpITa MPE3CHTALUH PE3YIbTATOB BHITIOJHEHUS] XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaToOpHOTO OMBITA, TAOOPATOPHON PAOOTHI IO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MTPOEKTA);

10) 3auHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH TTO3HABATEIILHOMN M HCCIIEI0BATENLCKOM
NeSITeTbHOCTH TIPU PEIICHUN BO3ZHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIINX HHTEPECOB U COTIIACOBAHUS
no3umuii (00CyXAeHMsI, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIIAS COBMECTHBIX JICHCTBUH,

olnpezeeHNue KpUTEPUEB 110 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U Jp.);

YHuBepcaabHBIMH PeryJassTHBHBIMH e CTBUSIMHA

11) ymMeHueM caMOCTOSTEIbHO ONPENENATh LEIH e TeIbHOCTH, IJIAHUPOBATh, OCYILECTBIISATD,
KOHTPOJIMPOBATH U MPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO JCSITEILHOCTD, BEIOUPATh HanOoJee
s¢(heKkTUBHBIE CIOCOOBI PellIeHUs YUeOHBIX U MO3HABATENBHBIX 33/1a4, CAMOCTOSTEIbHO COCTABIISITh UITU
KOPPEKTUPOBATh MPEJIOKEHHBIN aJITOPUTM JEHCTBUI IPH BBINOJHEHUH 33JaHUN C YUETOM MOJyYECHHS
HOBBIX 3HAHUI 00 HN3y4aCeMBIX 00BbEeKTaxX — BCIICCTBAX U PCAKIUAX; OUCHUBATH COOTBETCTBUEC ITOJTYUYEHHOT'O
pe3yJibTaTa 3asiBJCHHOMU LIEJIH;

12) ymeHueM UCIoJib30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Ipe/ijlaraéMbl€ B YCIOBUU 3aJJaHUN.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX Pe3yJIbTaTOB 110 OCBOCHHUIO 00s13aTEIHLHOTO COJIEP)KaHMsl, YCTAHOBIIEHHOTO JTAHHOM
MIPUMEPHOI pabouelt mPOrpaMMoii, BBIICIISIIOT: OCBOSHHBIE 00YYaIOIIMMUCS HAYYHBIC 3HAHUS, YMEHUS U
CIoCOObI IeWCTBUMN, CIeU(pUIECKUE I TPEIMETHOM 00IacTu « XUMUS», BUJBI JCSITETBHOCTH 110
MOJTYYEHHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIPETALNH, TPEOOPA30BAHUIO M IIPUMEHEHHIO B PA3IMYHBIX YICOHBIX U
HOBBIX CUTYyallUsIX.



[IpeameTrHble pe3ynbTaThl OTPAXKAIOT C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS CIEIYIOIUX YMEHUI:

1) packpvieamsb cmbici OCHOBHBIX XUMHYECKHX MOHSITHIL: aTOM, MOJIEKYJ1a, XUMUYECKUH JIEMEHT, IPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, CMECh
(omHOpPOIHAS U HEOJHOPOHAs ), OTHOCUTENIbHAs aTOMHAsI U MOJIEKYJISIpHasi Macca, OKCHJI, KUCII0Ta, OCHOBAHUE, COJIb, AP0 aTOMA, 3JIEKTPOHHBIN CJIOH aToMa,
XUMHYECKas CBSI3b, pAaCTBOP, MaccoBas J0J1s BellecTBa (IPOLEHTHAs KOHIIEHTpAalKsl) B PaCTBOPE;

2) uLIOCmpupo6ams B3auMOCBsI3b OCHOBHBIX XUMUYECKHUX IMMOHITUH (CM. T1. 1) ¥ IPUMEHSTh STH HOHSATHS IPH OIIMCAHUHU BELISCTB U MX IPEBPAILCHUH;

3) ucnonvzosams XUMUYECKYIO CHMBOJIMKY ISl COCTABJICHHsSI (DOPMYJI BEILIECTB M YPAaBHEHUI XMMUYECKUX PEaKIIni;

4) onpedensimb NPUHAIICKHOCTD BEIIECTB K ONPEICIEHHOMY KJIACCy COSTMHEHHH 1Mo (hopMyJiam;

5)packpvieamsv cmvicn [epunoandeckoro 3akona [I. . MenaeneeBa: 1eMOHCTPHPOBATh MOHUMAHUE MEPUOJMUYCCKON 3aBUCIMOCTH CBOMCTB XMMUYECKUX
AJIEMEHTOB OT UX M0JIOKEeHUA B [leproanueckoil cucTeMe; 3aKOHOB COXPAHEHHUsI MacChl BELIECTB, TIOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS,
pas3nyaTh NOHATHUS «TJIaBHAs noArpymmna (A-rpymmna)» u «nobounas noarpymnna (b-rpynmna)», mansie 1 60JbIIKE TEPUOABI; COOTHOCUTH 0003HAUEHUS, KOTOPbIE
umerores B Tabnuue «llepuoanueckas cucteMa xumMuueckux 3anemenTos J1. V. MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB XMMHUYECKUX
3JIEMEHTOB;

6) kraccuguyuposames XAMHYECKUE FIIEMEHTHI; HCOPraHUYECKUE BEIIECTBA;

7) xapaxmepuzoeamu (onucvléams) OOIHE XUMHUUECKHAE CBOMCTBA BEIIECTB PA3JIHMUHBIX KIIACCOB, MOATBEPIK/Iast ONMMCAHUE TPUMEPAMH MOJICKYJIIPHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUA; 8) mpoenoszupoeams CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KQUECTBEHHOT'O COCTABA;
BO3MO>KHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIICHUHN B Pa3TUYHBIX YCIOBUAX;

9) sbiuUCIEMbG OTHOCUTEIHHYIO MOJIEKYJISIPHYIO i MOJIIPHYIO MAcChl BEIIECTB; MAaCCOBYIO JIOJIO
XUMHYECKOTO dJIeMeHTa 1Mo (GopMyJie COeTUHEHHS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE;

10) npumernsimes OCHOBHBIE OTIEPALIUHN MBICIIUTEIBHOM ACATEIBHOCTH — aHAJM3 U CHHTE3, CPaBHEHUE, 0000IICHNE, CHCTEMATU3AIINIO, KIIACCU(HUKAIINIO,
BBIABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBsI3el — I N3YyUYCHU A CBOICTB BCIICCTB U XUMHNYCCKUX peaKHHﬁ; CCTCCTBCHHO-HAYUYHbIC METOJAbI TIO3HAHUS —
HaOII0IeHIEe, U3MEepPEHHNE, MOAETUPOBAHNE, SKCTIEPUMEHT (pealbHbIM U MBICTICHHBIN );

11) credosams nipaBuIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0H 1 JTaO0OpaTOPHBIM 000PYIOBaHHEM, a TAK)KE MMPaBHIaM OOpAIlCHHs C BEIIIECTBAMH B
COOTBETCTBUU C UHCTPYKIMSIMHU I10 BBHIIMOJTHEHUIO TA00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB, IPUTOTOBIECHUIO
pacTBOPOB C ONPEETEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOIO BEUIECTBA; IIAHUPOBATH U IPOBOIUTH XUMUYECKUE



TEMATHYECKOE IINTAHUPOBAHHUE

e  |HaumeHOBaHUE pa3zenoB U TeM IporpaMmbl|KoanyecTBo 4acoB Bunbl nesTenbHOCTH Bunel, [DnexTpoHHbIe (IU(POBEIE)
/1 (hopMbI 0Opa3oBaTeNbHBIE PECypCH
BCETO  [KOHTPOJIbHBIE  [IPAKTHYECKUE orTpoms
paboThI [paboThI
IPazznen 1. BBenenue
1.1. [Beemenwme. U3 uero 1 0 0 [PacKpbIBAaTh CMBICIT H3y4aeMBIX TIOHSTHIA; Y cTHBII https://foxford.ru/wiki/himiya
PackpbIBaTh POJIb XUMHU B IPUPOJIE M KU3HHU YEITIOBEKa, €€ CBA3b C APYTHMH orpoc.
[COCTOUT MUP HayKaMH,
IMToro mo pasueny 1
IPazen 2. OT aToma 10 BEIIECTBA
2.1. |Artomsr. Bemectsa. [leproamnaeckast 13 0 0 [PacKpbIBATh CMBICIT OCHOBHBIX XUMHYECKHX TTOHSTHH «aTOM, «XHMHIECKHI Y cTHBIIT https://foxford.ru/wiki/himiya
Tabinna. JIEMEHT», «MOJIEKYJIa», HCIIOJIb3ys 3HAKOBYIO CUCTEMY XUMHHU. PacKkpbIBaTh CMBICI [0oIpOC;
MOHATHS «XMMHUYECKas CBsI3bY». PacKphIBaTh pasnudne MexIy BELIECTBAMU TTuceMeHHBIi
MOJICKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOeHUsL. [IpHBOIUTE IpUMEpHI BelecTB [KOHTPOJIB;
MOJIEKYJISIPHOTO CTpoeHHs. OIMHICHIBATG CTPOSHUE MOJIEKYII IT0 HX MOJEISAM. TecTupoBanue;
Ha3zbiBaTh XuMudeckue dieMeHTsl. OnpeaesnsTh COCTaB BENIECTB (KaueCTBEHHbBIN 1
KOJIMYECTBEHHBIN) 110 NX (hopMynaM. BeIYHCIIATS OTHOCHTENBHYIO MOJIEKYIISPHYIO
Maccy BemiecTB. ONpeensiTh MOHITHS «PEareHThI», «IPOIYKTHI PEaKLIIN».
Pa3iyaTh XUMIYECKHe ¥ (PU3UUECKHE SBICHUS. PacKpbIBaTh CMBICIT OCHOBHEIX
XUMIYECKHX TTOHATHH «XUMUYecKask HOpMyIIay, «XUMHIECKAst PEAKIHsD, HCIIOMIb3Ys
3HAKOBYIO CUCTEMY XUMHHU. PacKpBIBAaTh CMBICI 3aKOHA COXPAHEHUS MACChI BELICCTB.
Ha3bIBaTh MPU3HAKK M yCIOBUS NPOTEKAHUS XUMHYECKHUX peakiuii. BesBaaTh
[IPU3HAKH, CBUACTENBCTBYIOIINE O IPOTEKAaHUH XUMHIECKOH peakIuy Py
BEITIOJTHEHHH XUMHYIECKOT0 OIbITa. COCTABIATh YpaBHEHHS XUMUUESCKUX PEaKIUid 1o
cxemam peaxuuii. HabmogaTs JeMOHCTPUPYEMBIE OTIBITHI U OMHCHIBATE X C
[TOMOII[BIO POJTHOTO SA3bIKA U A3bIKAa XUMHU. JlenaTh BHIBOJBI 110 Pe3yJIbTaTamM
MPOBEJCHHBIX XUMHYECKHX OIBITOB
IMToro mo paznemy 13

IPa3zen 3. DkcriepuMeHTanbHas padoTa ¢ BelecTBaMH




IIPOI'PAMME

3.1. [PacTBOpeHue. 6 PacKpbIBaTh CMBICII IOHATUH «PACTBOPEHHEY, «pacTBOPy». ONpeNensaTh NOHITHS 'V CTHBIN https://foxford.ru/wiki/himiya
«(PAaCTBOPHTEINBY, «PACTBOPUMOCTEY, HACHILICHHBIN pacTBOp». Pasnuyars n onpoc;
OueTpoBare. HA3bIBaTh XUMHUYECKYIO TIOCY/LY: IIPOOHPKH, XUMHIECKHE CTAaKaHbI, KOJIObI, TRy —
BOPOHKH, IIHEIPEL, MEH3YDIH, IANCTE, IMMATCIIH, JOKKH, CIYIKH C HCCTHKAMH, | oo
B BBINAPHUTENbHBIC YAIIKU. BEIUHUCISITE MACCOBYIO JIOJIIO PACTBOPEHHOTO P
bIapuBaHUC. +  [TectupoBanue;
BeuecTBa B pacTBope. [10s1b30BaThCs 1a60paTopHBIM 060PYA0BaHHEM H ITOCY 0.
Ha6101aTh CAMOCTOATENBHO MPOBOMMBIE OIBITHI H OMUCHIBATH HX C TIOMOLILIO
Harpeparue. [POZIHOTO A3bIKA U A3bIKA XUMKH. CoOMI0aTh IIpaBmIIa 6€30MacHON paGoThI [pakTiyeckast
[IpU [IPOBE/ICHUH OIBITOB. pabora
IToro 1o pasaerny 6
IPa3zen 4. BemectBa BOKpyT Hac
4.1 |Bo3myx U KHUCIOPOJ 7 (OOBACHATH MOSIBICHHE KHCIO0poza B atMocdepe 3emin. OmuchIBaTh criocod Y cTHBII https://foxford.ru/wiki/himiya
pas/eneHns BO3/ayXa Ha KHCIOPOJ H a30T. onpoc;
Boxa XapakTepu3oBaTh CBOHCTBA BO3/lyXa B CDABHEHMH CO CBOHCTBAMHU BXOMAIIMX B HETO |[TychMeHHbII
MHMBUyalbHBIX BewecTB. ONpenesTh MOHSTHS IIPECHas BOAAY, B
VeI a3 «IMCTHIUTMPOBAHHAsS BOJIAY. T )
XapaKkTepu30BaTh (GU3MUECKHE CBOICTBA BObL. OLEHHBATE BIMSHHE XUMHIeCKoro | oo  MPOBAHHE;
PaKTEPH30BA bt Org
3arpsi3HEHHsI OKPYIKAIOLIeH Cpe/ibl Ha OPraHn3M YesioBeKa. XapakTepu3oBarh
loBapernas comb HaxOXKIEHHE B IPUPOJIE,
cocras, pu3nyecKre CBOWCTBA, IPUMEHEHHE M 3HAYCHNE [IOBAPEHHO COMM ISt
Musepab PKHBBIX OPTaHM3MOB. Pa3inyarh MOHATHS «MHHEPAIIB), «TOPHBIE OPOBI».
XapakTepu30BaTh XMMUYECKHUII COCTaB, CBOMCTBA U MPUMEHEHUE MUHEPAJIOB:
KBapla, KaJblHTa, MArHETUTa (MarHUTHOTO JKeJIE3HAKA), POJJOHHTA, Cepbl, 30JI0Ta,
Meu. HaGnmoath IeMOHCTPHpPYEMBIE MATEPUAIIBI M OIMCHIBATH MX C IOMOLIBIO
[POJIHOTO SI3bIKA M SI3bIKA XUMHH
IMToro mo paszzueny 7
IPaznen 5. 3HAKOMCTBO ¢ MaTepuanaMu
5.1 | MeTamwisl 1 CIUIaBbI 5 XapakTepnu3oBaTh HAX0XKIECHHE B TIPUPOJIE, TIOTyUCHIE, CBOWCTBA U 00TaCTH Yerusiit https://foxford.ru/wiki/himi
[PUMEHEHHUS METAJUIOB. XapakTepH30BaTh COCTaB, MOJIy4YeHHEe, CBONCTBA, ompoc; ya
Crexio [pUMEHEHHE KBAapIEBOrO U CUINKATHOTO CTekJa. ONpeeNsiTh MOHSTHS TTHCEMEHHET
«MOHOMED», «IIOIHMEP», «KMaKPOMOJIeKyJ1a». OOBSICHSITH CBSI3b CTPOCHHS i
Kepamuka rrovepa :
p . KOHTpOJIb;
¢ ero cBoiicTBaMu. Jlenarh BBIBOJIBI [0 Pe3yJIbTaTaM IIPOBEJCHHBIX
HaOIIOAeHUH
Homumepsr KonrponsHa
s paboTta
IMToro no pasneny: 5
IPezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 34




ITOYPOYHOE IINIAHUPOBAHUE

Ne | Tema ypoka KosmuecTBo yacos Mara Bunel,
n/n H3y4eHust | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIs
padoTbl padoTsbI
1. Beenenue. U3 uero cocrour 1 0 0 V CTHBIN
MHp OIpoc;
2. Beunsle aTOMBI 1 0 0 VYerubli
OTIpoC;
3. | AToMBI B KOCMOCE, Ha 3eMiie 1 0 0 VeTHBIH
orpoc
Y B OpTaHU3ME
4. HeycroitunBbie aTOMBI 1 0 0 YcTHBIH
OTIpoc;
5. Kak yctpoen arom 1 0 0 VeIl
OT1poc;
IInceMeHHBIH
KOHTPOJIb
6. H3oTomsl 1 0 0 VYcrHbli
OIIpoC;
TectupoBanue;
7. Uctopus coznanus 1 0 0 VcTHBIN
[Tepuoanueckoit O1poc;
CHUCTEMBI XUMHUYECKHX ITucEMeHHBIIH
8. | Crpykrypa Iepuommaeckoit 1 0 0 YcTHBIH
CUCTEMBI OTpoc,
0. ATOMBI COSIUHSIOTCS B 1 0 0 YcTHBIN
MOJICKYJIBI onpoc;
10. | I"a3b1, )KUAKOCTH U TBEP/IBIE 1 0 0 VCeTHBIN
BEIeCTBA OTpoc;
ITncemMenHBIN
KOHTPOJIb;
11. | Kpucrammmyeckas cTpyKTypa 1 0 0 VeIl
BEIECTBA Ompoc;
12. | Knaccudukanus BemiecTs 1 0 0 TectupoBanue;




13. [IpeBparenue BemecTs - VYcTHbIl
XUMHYECKHE PEAKIII OIIPOC;
[TuceMeHHbIN
KOHTPOJIb;
14. PactBopenune VYcTHbI
OI1poc;
15. [TpakTuueckas pabota 1. [IpakTuueckas
[Ipocrelimme XuMU4eCKue pabora;
16. OuibTpoBaHUE VYcerHbii
OTIpoC;
17. HarpeBanue VYTl
oT1poc;
[TucemeHHbIM
KOHTPOJIb;
18. BrimapuBanue u VYcTHbI
KpHUCTAITU3AIUS OI1poc;
TectupoBanue
19. [Ipaktuueckas padora 2. [IpakTrueckas
IMpaBuia paboThI CO pabota;
CITUPTOBKOM.
HarpeBanue xuakocTeit
20. Bo3znyx u xucnopoj VYcTHbIN
OIIpoC;
21. Boga VcTHbII
OI1poC;
22. VYrnekucnslii ra3 VYcrubiit
OT1poC;
23. [ToBapeHHas coJib YcTHBIT
OTIpoC;
ITuceme
HHBIN
KOHTPOJI
b;
24, I'moxo3a YcTHbii
OI1poC;
Tectupo
BaHHE:
25. | MuHepalibl ¥ TOPHBIE TIOPOJIBI YcrHbI

OIIpoC;




26.

I'oproune Bemectna: ras,

He(Th, Yrojb

Ycerupin
ompoc;

Tectupo
BaHHE

27.

Mertaiibl ¥ CIUIaBbI

YcTHbII
Ompoc;
ITuceme
HHBIHN
KOHTPOJI
b;

28.

Crexiio

YcTHbIi
OTIpOC;
IIuceme
HHBIN

29.

Kepamuka

YcrHbii
OTIpOC;
Tectupo
BaHMHE;

30.

[Honmumepsr

YTt
OTIpoC;

31.

O06o0maroree

IIOBTOPCHUC

VYcTHBI
OTIpoC;

32.

HroroBas KOHTpoOJIbHAS

pabota

Kontpo
JbHAs
pabota

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

[MponeneBTrueckuii Kypc «Xumus. Beenenue B mpeamer. 7 KJace» ¢ AJIEKTPOHHBIM MPUIIOKEHUEM (aBTOPBI:
B. B. Epemun, A. A. JIpo3nos, B. B. Jlyaun). — M.: [Ipoda, 2020.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Mertoandeckoe mocobue k nponeaeBTuueckomy kypcy B. B. Epemuna, A. A. Jlpo3noa, B. B. Jlynuna
«Xumus. Beenenue B mpenMeT. 7 kimace»: Meroamdeckoe mocodbue / B. B. Epemun, A. A. lpo3nos, D. IO.
Kepumos, B. . Maxonuna, O. FO. Cumonosa, 1. B. Epemuna. — M.: [Ipocda, 2020.LIUDPPOBBIE
OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://chemistry-chemists.com/Search.html
https://chem?21.info/info/657497/
http://gotourl.ru/4271
http://gotourl.ru/4272
https://foxford.ru/wiki/himiya



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJOBAHUE

CrnpaBouHble TaOIUIIbI, CIPaBOYHBIE MaTepuaisl, [lepuoanueckas Tabauia snementoB .M. Menzaeneesa,
TabIuIa PaCTBOPUMOCTH, PSI/I AIEKTPOOTPULIATEILHOCTH AIEMEHTOB, MOAETN KPUCTAUNINYECKUX PEIIETOK U
T.J.

OBOPYJIOBAHME J1JIsI TIPOBEJEHUSA JIABOPATOPHBIX, TIPAKTUUYECKHX PABOT,
JEMOHCTPAIIMI

MyabTUMEAUHHBIA TPOEKTOP, HAOOp peakTHBOB, HAOOp 1TaOOPaTOPHOrO 00OPYIOBAHUS U T. 1.






