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Coneprxanmne Paboueii mporpamMMel

/o

HazBanmne pasaciia

Crpanuisl

IHosicHuTebHAS 3anIMCKA.

- MeCTO y4eOHOTro mpeaMera B YueOHOM IiaHe (KOJIMYeCTBO YacoB, HAa KOTOpoe paccuutana Pabodas
porpaMma B COOTBETCTBUH C Y4eOHBIM IJIAHOM, KaJeHIapHbIM yuyeOHbIM IpadukoM, 000CHOBaHUE
YBEJIMUEHUS KOJIMYECTBA YICOHBIX YacOB (MPU HEOOXOAMMOCTH);

-HCII0JIb3yeMbIil Y4eOHO-METOANUECKUI KOMIUIEKT (B KOTOPOM JIOJKHBI ObITh YKa3aHbI BBIXO/IHbIE
JaHHBIC MATEPUAIOB, IPOTPaMM, YIEOHBIX MTOCOOH U T.J.), BKIIOYAsl SJICKTPOHHBIC PECypcC, a TAKKE
JOTIOTHUTEIBLHO UCIIOJIb3yeMble HH(POPMAIIMOHHbBIE PECYPCHI;

- IJIAHMPYeMble pe3yJibTAaThl 0CBOECHHS YUeOHOIr0 MpeaMeTa, Kypca;

- (hopmbl, MEPHUOIUYHOCTD U MOPSAOK TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu
obyugaronuxcs (cornacHo jgokanbHoMy akty ' BOY COII Ne 564)

OcHoBHOe coep:xkaHue Y4eOHOTI0 IpeaMeTa

TemMaTHYeCKHUIl MJIaH ¢ YKa3aHHEM KOJHYECTBA YACOB, OTBOJAMMBIX HAa OCBOEHHE KAKI0il TeMbI.
Ta0JIUIA

Temarnueckoe MIaHUpPOBAHUE.
TA0JIHMIIA

IMPUJIOXKEHUA

Tadoauua KTII a1 3/1eKTPOHHOM BepcuM KypHaJja

IIpunaraercs
(Excel)

[TPUJIOXXEHME 1. [IpumepHas nporpaMma 1o OpeaMeTy

[TPUJIOXXEHME 2. JIuct KOppeKTUPOBKU

IMpUJIaracTcs

[MPUJIOXXEHUE . Meroanueckue peKkOMEHAAIUH JJI YUUTENel M0 NPernoJaBaHuIo NpeIMera u
OLICHUBAHHUS PE3YJIbTATOB

IIpunaraercs
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HOACHUTEJBHASA 3AIINCKA

Hacrosmas nporpamma no XMUMUUW npenHasHaueHa Juisl ydamuxcs 8§ Kiracca, OCBaMBAIOIIUX OCHOBHYIO 0011e00pa30oBaTeIbHYIO MPOrpaMMy OCHOBHOTO
o0miero oopazoBanus Ha 6a30BoM ypoBHe Ha ocHoBaHuU PI'OC, cocTaBiieHa Ha OCHOBE HOPMAaTUBHO-TIPABOBBIX JTOKYMEHTOB, COOTBETCTBYET BBIOPAHHOMY
YMK:

e [IpumepHO# MporpaMMbl IO YYEOHBIM MpeaMeTaM. XUMHS .8 — 9 KIlacChl: IPOEKT. - 2-¢ u3a. - M.: [IpocBemenue, 2014. - 48c. - (PI'OC) . OcHOBHOTO
oOmero oopa3oBaHusl.

e ABTOpPCKOI TporpamMMbl OCHOBHOTO 00mmiero obpaszoBanus mo xumuu VII - IX kmaccel. ABTOPCKHI KOJUIEKTHUB TIOJ] PYKOBOACTBOM Mpodeccopa
H.E.Ky3nenosou

Mecto kypca «XumMusi» B 6a3UCHOM y4eOHOM (00pa3oBaTeJIbHOM) ILUIAHE.
Ha u3ydeHue npeaMeTa OTBOJUTCS 2 Yaca B HEJEI0, UTOTO 68 4acoB 3a y4eOHBIH To/I.

Pabouas nmporpamMma OpUeHTHpPOBaHA HA UCIOJIb30BaHUE YU€OHO-METOANYECKOI0 KOMIUIEKCA OCHOBHOI'O 00I1Iero 00pa3oBaHus Mo XUMUU 111 8§ — 9 KI1accos,
CO3JIaHHOTO aBTOPCKHUM KOJUIEKTHBOM 10 pykoBoacTBOM mpod. H.E.Ky3HenoBoii.

Hcnonb3yembie y4eOHUKHU U TOCOOUSI.

KysnenoBa H.E. Xumus : 8 knace : yueOHUK [t yyamuxcs oOuieoopasoBarenbHbix opranuzaimii / H.E. Ky3nenosa, .M. Turosa, H.H. I'apa. — 5-e u3z.,
crepeotun. — M., Benrana-I'pag. 2018. — 256 c.: mi1. — (Poccuiickuii yueOHUK)

Ky3zuenona H.E., JleBkun A.H. 3agaunuk no xumuu 11 yyammxcs 8 kiiacca o0uieo0pa3oBareibHbIX yupexaeHuid. — M.: Bentana-I'pad, 2014.

Y4ueOHO-MeTOAMUYECKOE o0ecriedyeHre 00pa30BaTeIbHOIO NpoLecca.

Kysnenosa H.E., [llatanoB M.A. O6y4yeHne XuMUM Ha OCHOBE MEKITPEIMETHOIM HHTEerpauu: Y4yeOHo-MeToauueckoe nmocooue. — M: «Benrana-I'pad, 2004.
Ho6portun JI.YO., KaBepuna A.A., 'onyapyk O.1O.. ['ocynapcTBeHHas HTOroBasi aTTeCTallks BBITYCKHUKOB 9 KitaccoB B HOBOM (hopme. Xumusa.2010/OUIIN. —

M.: «Muatemnext-Lentp»,2010.
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I'apa H.H., 3yeBa M.B.. Xumus. 3amauun u ynpaxsenus 8-9 kimaccel. M.: «JIpoday, 2002r.

Hazaposa T.C., JIaBpoBa B.H. KapTbl- ”HCTpyKIIMH JJ1s1 TPAaKTUUECKUX 3aHATUM Mo xumuK 8 — 11 kimaccel. M.: «Bmamocy, 2005r.
MULTIMEDIA — nonnepsxka npeamera

1. Bupryanbsnas mxona Kupunna u Medoaus. Ypoxu xumun. 8-9 knacesl. — M.: OO0 «Kupun u Medoauii», 2007

2. Xumus. MynsTuMeuiiHoe yueoHoe mocoore HoBoro oopasna. — M.: 3A0 Ilpoceemenne-MEJINA, 2005.

3. Macrep-knacc yuutens xumuu 8-11 knaccsl. 3narensctBo «I molycy.

4. Xumus 8-11 kmaccel TecToBbIil KOHTPOIL: PenakTop TecToB, TeMatudeckue TecThl.M.: «YuuTensby,

5. Xumus 8xiacc. MynpruMeaniinoe nocodue. Bonrorpan: «Y4uutenb.

6. 1C. O0pa3zoBatenbHas KoJUieKusa. Xumus 6a30Bbiil Kypc, 8-9 kiaccel. — Jlabopatopus cucreM mynstumeana Mapl TV ,2001-2007.

Br160op manHOM iporpaMMbl U y4eOHO-METOAMYECKOTO KOMIIEKCa O0YCIIOBIIEH TEM, YTO y4eOHbIE TPOTpaMMBbl, YUCOHUKH U Y41eOHO-METOAMYECKHE
KOMIUIEKTHI 110 XuMuu 1oz pen. npod. H.E.Ky3HenoBoi mocTpoeHbl Ha TYMaHUCTHUECKOW MapaurMe pa3BUBAIOIIECT0 O0yUYeHHs, HA CHCTEMHO-HHTEIPAaTHBHOM
U JIeATeIbBHOCTHOM 0J1X0/1aX, ¢ yuéTtoM 3akoHa PD « O6 oOpa3oBaHumn», HOPMAaTUBHBIX TOKYMEHTOB 00 0Opa3zoBaHnu MunoOpHayku Poccun. Yue6Ho-
METOAMYECKHE KOMIUIEKTBI [0 XMMUHU OTPaXKaroT TpeOOBaHUs (ellepaIbHOI0 rocy1apcTBEHHOIO CTaHapTa oo1ero oopasosanus, OyH1aMEeHTAIBHOTO siipa
CoJiep>KaHus 00Iero o0pazoBaHusl, COAEPKAHUS IPUMEPHON IPOrPaMMBbI I10 XUMHH OCHOBHOI'O O0ILEr0 00pa3oBaHUs.

B yue6Hoii mporpaMMe U yueOHHMKaX OTUETIMBO MPOBEJACHBI aBTOPCKUE UAECHU U IPUHIIMIIBI, OPUEHTUPOBAHHBIE HA PA3BUTHE TUYHOCTH YUEHHKA, HA OTPAKEHUE
cneun (UK XUMHUH KaK HayKH METOJI0JIOTHH XMMHUYECKOTO TTO3HAHUS, HAa PaCKPBITHE OTPOMHOI0 MPAKTUYECKOT0 3HAYSHHUS XUMUH JUIs 001IeCTBA U OTJEIBHOIO
YeJI0BeKa, €€ MPOHUKHOBEHUS BO BCe chephl )KU3HH.

OcobeHHocTH cofiepkaHus Kypca «XUMHUs» SBISIOTCS TJIABHOM MPUYMHOMN TOT0, YTO B 6a3MCHOM yuyeOHOM (00pa30BaTeIbHOM) IIaHE 3TOT MPEAMET
MOSIBJISIETCS [TOCIIEHUM B PSAly €CTECTBEHHO-HAYUYHBIX AUCLHUILINH, TOCKOJBKY JJIsl €70 OCBOEHUS IIKOJIBHUKH JO0JKHBI 00J1a7aTh HE TOJIBKO OINPEIeICHHBIM

3aIacoM MpeaABapUTCIIbHBIX €CTCCTBCHHO-HAYYHBIX 3HaHHI>’I, HO 1 JOCTATOYHO XOpPOIIO pa3BUTHIM a6CTpaKTHHM MBIIIJICHUEM.

EcrecTBeHHOHay4YHOE 00pa30BaHuE - OJIMH U3 KOMIOHEHTOB MOJATOTOBKU MOAPACTAOLIETO MOKOJICHHUS K CAMOCTOATENIbHOM %13HH. OHO o0ecreunBaer
BCECTOPOHHEE Pa3BUTHUE JINYHOCTU peOEHKA 32 BpeMsl ero 00y4eHHsI U BOCIIUTAHUS B IIKOJIE.

XuMus - HeoTbeMJIeMas 4acTh KYJIbTYPBEI. HOBTOMy HeO6XO)II/IMa cricnuajbHas ICUXOJIOrnucCKas nNoAroToBKa, MpUBOJAIIAad yHalluXcsa K OCO3HAHHUIO

BA’)KHOCTH U3YUYCHHUS OCHOBHOI'O KypCa XHUMUMU. -
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OO0mas xapakTepucTHKAa Y4eOHOI0 npeamera
Ha OCBOCHUE YJAIIUMUCS 3HAHWUH, YMEHUH ¥ HABBIKOB Ha 6a30BOM ypOBHE, YTO COOTBETCTBYeT OOpa3oBaTeIbHON MPOTrpaMMe IIKOJIBL.
esm u3ydeHuss XMMHUM B 8 KJacce:

* 0CBOEHHE BOKHEHIIINX 3HAHWI 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XHUMHH, XHUMHYECKOU CHMBOJIUKE,

* OBJaJIcCHUEC YMCHHUAMU Ha6JIIO,HaTL XUMHYCCKUC SABJICHUA, IPOBOAHUTDH XUMHYECKHUH SKCHICPUMCHT, IPOU3BOAUTL PACUYCThI HA OCHOBC XUMHUYCCKUX (I)OpMy.H

BEILIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIIUI;

* Pa3BUTHE II03HABATCIbHBIX HHTECPECOB U MHTCIICKTYaJIbHBIX CIocoOHOCTEH B mponecce NpoBCACHUA XUMUYCCKOI'0 SKCIIEPUMEHTA, CAMOCTOATEIIBHOI'O

HpI/IO6peTeHI/I$I 3HAaHUHM B COOTBETCTBHH C BO3HHKAaOIIIUMMH KNU3HCHHBIMHA HOTpe6HOCT$IMI/I;
¢ BOCIIMTAHUC OTHOLICHUA K XMMUH KaK K OJHOMY U3 (1)YHI[aM€HTaJII>HI>IX KOMITIOHCHTOB €CTCCTBO3HAHHA U 3JICMCHTY O6HIG‘IGJIOB€‘IGCKOI>'I KYJBbTYPBIL;

* IPUMCHCHUC MMOJIYYCHHBIX 3HAHUM U YMGHI/Iﬁ JUIA 0€30I1aCHOTO HCITOJIb30BaHU BCIUICCTB U MAaTCPUAJIOB B 6I)ITy, CEIIbCKOM XO3SMCTBE U Ha IMPOM3BOACTBC,

PCUICHUA MPAKTUYCCKUX 3a/laY B MMOBCEIHEBHOU JKU3HH, ITPEAYIIPCIKACHU A HBHGHHﬁ, HaHOCAIIUX BPCA 3J0PpOBbIO YCJIOBCKA U oxpyxcaromeﬁ cpeace.

3agauu:
1.ChopmupoBath 3HaHHE OCHOBHBIX TOHSITHUH U 3aKOHOB XHMUU;
2.BocnuThIBaTh 00II€YEIOBEYECKYIO KYIbTYPY;
3. Yuuth HaOM01aTh, MPUMEHSATH MOTYYCHHBIE 3HAHUS Ha MPAKTUKE.
INJIAHUPYEMBIE PE3YJBbTATHBI OCBOEHUS YYEBHOI'O ITPEJIMETA.
JINYHOCTHBIMHM Pe3yIbTaTaAMM H3y4YeHUS MpeaMeTa « XUMUS» B 8 KiTacce SBISIOTCS CIICTYIOIINE YMCHHUS
OCO3HAaBaTh €AMHCTBO U IIEIOCTHOCTH OKPYKAIOIIETO MHPa, BO3SMOKHOCTH €ro TO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE

JNOCTUKCHUM HAYKH;

IMOCTCIICHHO BBICTPAHNBATH COOCTBEHHOE OEJIOCTHOC MUPOBO33PCHHUE: OCO3HABATH HOTpe6HOCTI) 1 TOTOBHOCTbH K CaMOO6p330BaHI/IIO, B TOM YHCJIC U B paMKax

CaMOCTOSITEILHOM JACATCIIBHOCTH BHEC IITKOJIBI,
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OLICHUBATD KU3HEHHBIE CUTYAIlUU C TOUKHU 3pEHUs O6€30MacHOro o0pasa >KU3HHU U COXPAHEHUS 3/10POBBS;

OLICHMNBAThb 9KOJOTMYECKUH PHUCK B3aMMOOTHOIIICHHUH YeJIOBEKa B IIpUpOIbI.

(hOpMHPOBATH HKOJIOTHYECKOE MBITIICHUE: YMEHU

€ OLICHMBATb CBOIO JIEATEIBHOCTD U IIOCTYIIKM JIPYTUX JIFOAEH C TOYKU 3pEHUS COXPAHECHUS OKPYKAKOLIEN

Cpelibl - rapaHTa KU3HU U 0JIaronoayyus Joel Ha 3emiie.

MeTanpeaMeTHBIMHU pe3yIbTaTaMU U3YUYEHUS Kypca «XUMHSI» IBIsIETCS (POPMUPOBAHKUE YHUBEPCAIbHBIX yaeOHbIX nerictuii (Y'Y /).

Pezynamuenvie YY/I.

CaMOCTOSITENTLHO OOHAPYKUBATh U (POPMYITHPOBATH YIEOHYIO TPOOIEMY, ONPEICIATh eIh YUeOHOH e TeTbHOCTH;

BbBIABUI'aTb BEPCUHN PCHICHUA HpO6J'ICMBI, 0CO3HaBaTh KOHEYHBIHN pe3yibpTar, BH6I/IpaTB U3 IIPCATTOKCHHBIX 1 UCKATb CaAMOCTOATCIIbHO CPCACTBA JOCTUIKCHUA

eI,

COCTaBJIATh (MHAUBUYaJIbHO WIH B TPYIIIE) IUIaH PEIICHUs TPOOJIEMBI;

paboTasi o TuIaHy, CBepSATh CBOM JICHCTBHS C IIEIBIO M, TPU HEOOXOIUMOCTH, UCTIPABIISTH OMIMOKHA CaMOCTOSTENILHO;

B JUAJIOre C YYUTCIJIICM COBCPIICHCTBOBATE CAMOCTOSATCIILEHO BBIpa6OTaHHLIe KPpUTCPUH OLCHKH. [IIxonpHEIE:

Oo6napyxuBaeT U GopMynupyeT ydeOHyI0 MpoodieMy Mo PyKOBOJACTBOM YUUTEINSL.

CraBut OCJIb ACATCIBHOCTH HA OCHOBEC IIOCTaBJICHHOM HpO6J’I€MI)I " npejraract HECKOJIIbKO cImoco0oB ee JOCTHIXCHHUA.

CaMOCTOATCIIBHO aHAJIM3UPYCT YCIIOBUS JOCTUKCHUS LICJIM HAa OCHOBC yqéTa BBIJCIICHHBIX YYHUTCIIEM OPUCHTHUPOB JIEHCTBUS B HOBOM y‘IC6HOM MaTrepuajc.

IJITAHUPYET PECYPCHI ISl JOCTHKEHHUS LIEITH.

Ha3zsiBaer TPYAHOCTH, C KOTOPBIMU CTOJIKHYJICS IIPU PCILICHUU 3ada4U, U IPECAJIaracT IyTu ux HpeOI[OJ'IeHI/IH/ n30eraHus B JalbHEHIIIEH eI TeNbHOCTH.

HazsiBaer TPYAHOCTH, C KOTOPBIMHU CTOJIKHYJICA IT
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BblnyCKHllK noJiyuum 603MOINCHOCHb HAYUUMbCA?

CaMOCTOSITEIILHO CTABUTh HOBBIC yUEOHBIE IIENIN U 3aa4H.

CaMocCTOsATENBHO CTPOUTH )KMU3HEHHBIE TUIAHBI BO BPEMEHHOM MEPCIIEKTUBE.

IIPYU TUTAHUPOBAHUU TOCTHXKEHUS 1IEJIEH CaMOCTOSTENBHO U aIEKBaTHO YUUTBIBATh YCIOBHS U CPEJICTBA UX JOCTUKEHHUS.
BBIJICTISITh AIbTEPHATUBHBIE CIIOCOOBI IOCTHKEHUS 1IeJIM U BRIOUpaTh HanOosee 3 PEeKTUBHBIN CrIOCcO0.

aZICKBATHO OICHMBATh CBOM BO3MOXXHOCTH AOCTHXXCHHUA LIC/IIN OHpeHeHéHHOﬁ CJIOKHOCTH B PA3JIMYHBIX C(I)ean CaMOCTOSITEILHOI JACATCIIbHOCTH.

Ho3nasamenvnovie YY/[:

AHAJIM3UPOBATb, CPABHUBATD, KJIaCCI/I(l)I/IIII/IPOBaTL n O606HIaTI) q)aKTI)I U SBIICHHSA. BBEISBIISATH IMPUYUHBI U CIICACTBUSA IPOCTHIX SIBIICHHI.
OCYHICCTBIIATL CPABHCHUC, KJ'IaCCI/I(bI/IKaI_[I/IIO, CaMOCTOATCIIBHO BBI6I/IpaH OCHOBAHUS U KPUTCPHUU U YKA3AHHBIX JIOTHYCCKHUX onepaunﬁ;
CTPOUTD JIOTUYICCKOC PACCYKACHUC, BKIIIOYAOIICEC YCTAHOBJIICHHUEC ITPUYINHHO-CIICACTBCHHBIX CBsI3EH.

co3aaBaTb CXEMATUYCCKUC MOJICIIN C BBIACICHUEM CYIICCTBCHHBIX XapPaAKTCPUCTUK 00BEKTa.

COCTAaBJIATb TC3UCHI, PA3JIMYHBIC BU/IbI ITIJIAHOB (HpOCTI)IX, CJIOKHBIX U T.H.).

npeoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJTHOTO BUAA B APYroM (TabJIMILy B TEKCT U IIp.).

YMETb OIIPCACIIATE BOSMOKHBIC HCTOYHUKU HCO6XOI[I/IMI)IX CBCI[CHI/Iﬁ, IMPOU3BOAUTE ITOMCK I/IH(l)OpMaIII/II/I, AHAJIM3UPOBATH U OLICHUBATDH e€ JOCTOBCPHOCTD.

IIxonbHEIE:

OCYHICCTBJIACT pacmnpeHHHﬁ ITIOHUCK I/IH(I)OpMaLII/II/I C UCITIOJIb30BAHUCM PECYPCOB OMOINOTEK U I/IHTepHeTa.
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CuuTtsiBaeT HHGOPMAIUIO, IPEICTABICHHYIO C UCIIOIb30BAaHUEM PaHEE HEM3BECTHBIX 3HAKOB (CUMBOJIOB) NMPU HAJIMYMH UCTOYHHUKA, COJEPKAIIETO X

TOJIKOBAaHHUC.

CO3I[aeT MOJCIIM U CXEMBbI JJId pCHICHUA 3a1aY.

[TepeBOAUT CIOXKHYIO IO COCTaBY HHPOPMALHIO U3 TPA(YUIECKOr0 I CUMBOJIBHOTO TIPEJICTABICHUS B TEKCT M HA00OPOT.

VcranaBiauBaeT B3aMMOCBSI3b OIIMCAHHBIX B TEKCTE CO6BITPII>1, HBHCHHﬁ, Mpo1CCCOB.

y‘laCTByeT B IIPOCKTHO- HCCHCHOB&TCHBCKOﬁ JACATCIIBHOCTH.

IIpOBOAUT HaGJIIOIIeHI/Ie 1 OKCIICPUMCEHT 11O PYKOBOACTBOM YUUTCIIA.

OCYHICCTBJIACT BLI60p Hauboee 3(1)(1)€KTI/IBHHX CII0c000B peUICHUA 3a/la4 B 3aBUCUMOCTHU OT KOHKPCTHBIX YCHOBHﬁ;

AacT OIPCACICHUC ITIOHATHUAM.

YCTAHABJIMBACT IIPUIUNHHO-CIICACTBCHHBIC CBA3U.

0000111aeT MOHATUSI — OCYIIECTBIIIET JIOTHUECKYIO OTEePAIIUIO MIEPexX0/1a OT BUIOBBIX MTPU3HAKOB K POJIOBOMY MOHSATHIO, OT OHITHS C MEHBIITUM 00BEMOM K

MIOHSATHIO C OOJIBIITUM 00BEMOM;

OCYHICCTBJIACT CPABHCHHUEC, CCPUALIUTIO U KJIaCCI/I(I)I/IKaLII/IIO, CaMOCTOATCIIbHO BBI6I/Ipa}I OCHOBAHUSA U KPUTCPUH AJI YKA3AHHBIX JIOTUYCCKUX or[epaunﬁ.

CTPOMTH KJIaccU(UKAIMIO HA OCHOBE JUXOTOMUYECKOTO JIeNeHUs (Ha OCHOBE OTPUIIAHNUS)

CTPOUTDH JIOTUYICCKOC PACCYKACHUC, BKIIIOYAOIICEC YCTAHOBJIICHHUEC ITPUINHHO-CIICACTBCHHBIX CB}I3CI>'I;

00BsICHSIET SABJICHUS, TIPOLECChI, CBA3U U OTHOIICHUS, BBISIBJISAEMBIC B XOAC UCCIICAOBAHUA, 0OBSICHSICT SABJICHUS, IIPOLICCCHI, CBA3U U OTHOIICHNS, BBISABJIACMBIC B

XO0JI€ UCCIIEI0BAHUS;
3HaeT OCHOBBLI O3HAKOMHUTEIBHOIO YTEHHUS;

3HaEeT OCHOBBI YCBanBarouiero 4YTCHUA
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YMeeT cTpyKTYypUpOBaTh TEKCTHI

(BBI,I[GJ'I?IGT TJIaBHOC U BTOPOCTCIICHHOC, INTAaBHYIO UJCIO TCKCTA, BBICTPANBACT MMOCICA0BATCIIBHOCTE OIIMChIBAECMBIX CO6I)ITHI>1)

CTaBUTH MPOOIEMY, apTyMEHTUPOBATH €€ aKTyalbHOCTb.

CaMOCTOATCIIBHO NPOBOJAUTH UCCIICAOBAHUC HA OCHOBC NPUMCHCHHA MCTO10B Ha6JIIOI[eHI/ISI " SKCIICPUMCHTA,

Kommynuxamuenwvie YY/[:

CamocToATeIbHO OPraHU30BbIBATh y4eOHOE B3aUMOICHCTBHE B TPYIIE (ONpPEAesTh OOLIHE 1ENU, pacTpeieNaTh POJIU, T0TOBApUBATHCS APYT C APYTOM U

1.1.).1lIkonbHbBIE:

CO6JHO)I&CT HOPMBbI HY6HHQHOﬁ peUu U PErilaMCHT B MOHOJIOTC U JUCKYCCHUH.

HonmyeTc;[ AACKBATHBIMHA PCYCBLIMU KIIMIIC B MOHOJIOTC (HY6J'H/I‘IHOM BI)ICTyHJIeHI/II/I), Auanore, IMCKyCCuu.

dbopMyIpyeT COOCTBEHHOEC MHEHUE U ITO3UIIUI0, ApTYyMEHTHUPYET HX.

Koopauaupyet cBOIO MO3UIUIO C TIO3UIUSIMHE MTAPTHEPOB B COTPYIHUYECTBE MPHU BBIPAOOTKE 00IIIETO.

YCTaHAaBJIMBACT U CPABHUBACT PA3HBIC TOYKH 3PCHUS, IPCKAC YEM IPUHUMATL PCHICHUSA U 1CJ1aTh BBI60p.

CIIOPHUT U OTCTAMBACT CBOIO IMO3UIHIO HE Bpa)K}I€6HI)IM JJIs1 OIIIIOHCHTOB 06pa30M.

OCYIICCTBJIACT B3aUMHBII KOHTPOJIb U OKAa3bIBACT B COTPYAHUYCCTBEC H€O6XOJII/IMYIO B3aMMOIIOMOIIIb.

OPraHMU30BLIBACT U IJIIAHUPYET y‘-IC6HO€ COTPYAHHUYCCTBO C YUHUTCIIEM U CBEPCTHUKAMU,; OMMPEACIIATh UCIIU U q)YHKIII/II/I Y4aCTHHKOB, CITOCOOBI BSaHMOHeﬁCTBHH;

IUTAaHUPOBATh 001IKE CIOCOOBI pabOTHI;.

yMeeT paboTaTh B IpyIIe — yCTaHaBIMBAeT paboyre OTHOLEHUS, 3D (PEKTUBHO COTPYTHUYAET U CLIOCOOCTBYET NMPOTYKTUBHOI KOONEPALIUN; HHTETPUPYETCS B

rpymiry CBEpCTHUKOB U CTPOUT NPOAYKTHBHOC B3aHMOJICHCTBUE CO CBCPCTHUKAMU U B3POCIBIMHU.YUUTBIBATH PA3HBIC MHCHUA U UHTCPECHI U 000CHOBBIBATh

COOCTBEHHYIO MO3HUIIUIO;
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Boinycknuk noyuum 603M0MCHOCHb HAYUUMBCA:

NPOJYKTUBHO pa3pemniaTh KOHQIUKTH HA OCHOBE yU€Ta HHTEPECOB M MO3UIUI BCEX YIaCTHUKOB, IOMCKA U OI[CHKH aJIbTEPHATHBHBIX CIIOCOOOB pa3peIieHHs
KOHCI)JII/IKTOB; A0roBapuBaThbCd U MPUXOIUTDH K 06meMy PCHICHUIO B COBMECTHOM ACATCIIBHOCTH, B TOM YHCJIC B CUTyallUU CTOJIKHOBCHHA UHTCPCCOB;
Opatb Ha ce0s1 MHUIIMATHUBY B OPraHU3aLlMU COBMECTHOTO JCHCTBUS (JI€II0BOE JIUJEPCTBO);

BJIaJICTh MOHOJIOTHYECKON M AUAIOTUYECKON (JOpMaMH PEeUr B COOTBETCTBHH C IPAMMATHYECKUMHU U CHHTAaKCHYECKUMHI HOPMaMH POJHOTO S3bIKA;
CIIEIOBATh MOPAJIHO-3TUYECKUM U IICUXOJOTMYECKUM MTPUHIUIIAM OOIIEHHS U COTPYAHNYECTBA HA OCHOBE YBAKUTEIHHOTO OTHOIICHUS K MapTHEPaM,
BHUMAaHUS K JIMYHOCTU APYTOTO, aICKBATHOI'O MCKIIMYHOCTHOI'O BOCHIPUATHUA, TOTOBHOCTHU AACKBATHO PCarupoBaTh Ha HYKAbI IPYTrUX, B YaCTHOCTU OKAa3bIBATh
MIOMOIIb ¥ SMOLIMOHATIBHYIO TOAJIEPKKY MapTHEPAM B IPOIIECCE TOCTUKEHUS OOIIEH e COBMECTHON AEATEIbHOCTH;

IIpeamMeTHBIMY pe3yIbTATAMHU U3YUYCHUS NPEIMETA SABISIOTCS CIESIYIONINE YMEHHUS:

- OCO3HAHHUE POJIU BELICCTB:

- OIIpCACIIATDH POJIb PA3JIMYHBIX BEHICCTB B MIPHUPOAC U TCXHUKC,

- OOBSICHSITH POJIb BEHIECTB B KX KPYTOBOPOTE.

- PaCCMOTPEHNE XUMHUYECKUX IPOLIECCOB!

- IPUBOJIUTH IPUMEPHI XUMUYECKUX TPOLIECCOB B IPUPOJIE;

- HAaXOJUTh 4Y€PThl, CBUACTCIbCTBYIOIIUC 00 O6HII/IX IMPpU3HAKaX XUMHUYCCKHUX IPOUCCCOB U UX pa3JININAX.

HWCIONIb30BaHNE XUMHUUECKNX 3HAHHUH B 6I>ITyI

— 00BSACHATH 3HAYCHHE BEILECTB B XKHU3HU U XO3HUCTBE YeJIOBEKa.

- OOBSICHATD MUP C TOUKH 3PEHUSI XUMHUU:

- NIEPCUUCTIATEL OTINYHUTCIBHBIC CBOMCTBA XUMHYECKHNX BCIICCTB,

— pas3jin4aTb OCHOBHBIC XUMHNYCCKHUEC ITPOLICCCHI;

- OTIpE/IEATh OCHOBHBIE KJIACCHl HEOPraHUYECKHUX BEILECTB;

- MIOHUMATh CMBICT XUMHUYECKUX TEPMUHOB.

- OBJIAJICHUC OCHOBAMHU METOJ0OB ITO3HAHUA, XapPaKTCPHBIX JJIs1 €CTCCTBCHHBIX HAYK:

- XapaKTepu30BaTh METO/bl XUMHUECKON Hayku (HaOJI0/IeHue, CpaBHEHUE, SIKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU IIPUPO/IBI;

- IPOBOAUTH XUMHWYCCKUC OIBITBHI U SKCIICPUMCHTBI U OOBSCHITDH UX PE3YJIbTATHI.
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- YMEHHE OLIEHUBATh MOBEJCHUE YEIOBEKA C TOUYKU 3PEHUSI XUMUYECKOM 0€30IaCHOCTH 110 OTHOIIECHHUIO K YEJIOBEKY U MIPUPO/IE:

- MCII0JIb30BATh 3HAHUS XUMHH IIPH COOJIIOIEHUU MPABUII UCIIOIH30BAHUS OBITOBBIX XMMHUECKUX MPENapaToB;

— pa3auyarh onacHble U 0€30I1acHbIE BEIIECTBA.

Pabouas mporpamma mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAX0Aa. ITO TOCTUTACTCS ITYTEM BBIWICHEHUS TUIAKTUYCCKON STUHUIIBI — XUMUYECKOTO
3JIEMEHTA - U JaJIbHEHIIIeM YCI0)KHEHUH U PACHIUPEHUN €€: 371eCh TAKOBBIMH BBICTYIAIOT (DOPMBI CYIIIECTBOBaHUS (CBOOOHBIE aTOMBI, TPOCTHIE U CIIOKHbBIE
BellecTBa). B mporpaMMe yuuThIBaeTCs peanusalus MeKIpeaAMeTHBIX cBsi3ell ¢ KypcoM ¢usuku (7 kiaacc) u Ouonoruu (6-7 Kiacchl), Tlie 1aeTCs 3HAKOMCTBO C
CTPOCHHEM aTOMa, XUMHUUECKON OpraHU3aIel KIETKU U IporieccaMu 0OMeHa BEIIEeCTB.

OcHoBHOI1 (hopMoOii OpraHu3anuu yuedHOro npouecca sBisieTcs KIaCCHO-YpOYHas cucTeMa. B kauecTBe JOMOHUTEIBHBIX (JOPM OpraHu3alun
00pa30BaTeNbHOrO MPOIIECcCa UCTIONB3YETCS CUCTEMa KOHCYIbTAIIMOHHOM MOAIEPKKH, HHANBUAYAIbHBIX 3aHITUN, CAMOCTOSITENIbHASL paboTa yJaIuxcs ¢
MCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTHA.

@OpMBI U IEPUOJUIHOCTH KOHTPOJISL.

Bunst u hopmMbl TEKyIIEro, TEeMaTUYECKOT0, MPOMEXYTOUHOTO, UTOTOBOTO KOHTPOJISI IPOBOASITCS B BUJIE YCTHBIX ONMPOCOB, MUCbMEHHBIX TPOBEPOUYHBIX U
CaMOCTOSITENILHBIX Pa0OT, MPAKTHUECKUX U KOHTPOIbHBIX paboT( cornacHo KTII). [IpenycMoTpensl 3 KOHTPOIbHbBIE U 8 MPAKTUYECKUE PAOOTHI.

ITo npeamery, BeIOpaHHOMY ywaimumucs 8 kiacca, B cpokH ¢ 15.05.2019 no 19.05.2019 npoBoauTcs yCTHBIH 3a4erT.

COJIEPKAHHUE KYPCA
8 kiacc (2 4 B Hefeno, Bcero — 68 4)
Tema 1. BBenenue (3 u)

XUMHUA U Hay‘-IHO-TeXHI/I‘-IeCKI/II\/'I Iporpecc. HCTOpI/I‘{CCKI/Ie OTallbl BOBHUKHOBCHHA U pa3BUTUSA XUMHU. OCHOBHBIC TIOHATHS U TCOpHUU XUMUH. Ha60paTopHoe

o0opyaoBaHKE U TPUEMBI paObOTHI ¢ HUM. [IpaBmia TexHUKH 0€30MMacHOCTH TIPH padoTe B KaOMHETE XMMUH.

,HeMOHCTpaIII/II/I. Ta6J'II/IIII)I, CHaP'IJIBI, IIOKAa3bIBAKOHEC UCTOPUUYECKHH NTYTh Pa3sBUTIL, - AOCTIDKCHISI XIIMITY
rOCYAAPCTBEHHOE BHOIDKETHOE OBLLLEEOBPA3SOBATE/IbHOE YYPEXXAEHN
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IIpakTuyeckoe 3ausitue. JlabopatopHoe 060pya0BaHNE U TPUEMBI PAOOTHI C HUM.

Pa3pgen 1. BemecTBo 1 XMMH4ecKHe sIBJIEHUS C MO3HUIIMH ATOMHO-MOJICKYJIAPHOI'0O YYCHUSA

Tema 2. XuMuueckue 3J1eMeHThI U BEIIECTBA B CBETC aTOMHO-MOJICKYJ/ISIPHOI'O YYCHUHA (9 ‘l)

[onsarue «BemecTBO» B pusnke u xuMuu. Puzndeckue 1 XUMHUECKUE ABICHU. M3MeHsromeecs BeecTBO KaKk MpeAMeT u3ydeHus XuMuu. da3zosbie
nepexoabl. Onucanue BeecTB. XMMUUYECKHE IEMEHThI: UX 3HaKU U CBEIEHUS U3 UCTOPUH OTKpbITUA. COCTaB BelECTB. 3aKOH IOCTOSHCTBA COCTABA,
xumuyeckue popmyssl. DopMbl CylIeCTBOBaHHSI XMMUUYECKHMX 3JIEMEHTOB. BeriecTBa npoctele U cioxHble. [IpocThie BelecTBa: MeTaulbl U HEMETaLIBL.
OO01as XxapakTepUCTHKa METANIOB M HEMETal1oB. HekoTopble cBeleHNs 0 MeTa/ulax U HeMeTallaX, 00yClIOBIMBAIOIIMX 3arPA3HEHHOCTh OKPYKatoIIeH
cpenpl. Onucanne HeKOTOPBIX HanOoJIee PaCIpOCTPAHEHHBIX MPOCTHIX BEIIECTB. ATOMHO-MOJIEKY sipHOe yueHune (AMY) B xumun. OTHOCHUTEIIBHBIC aTOMHBIE
U MOJIEKYJIApHbIe Macchl. CucteMa xumuueckux sneMeHToB . Y. Menaeneesa. Omnpenenenue nepuosa 1 rpynisl. XapakTepuCcTUKA MOJT0KEHUS X MIMUYECKUX
3JIEMEHTOB B MIEPHOJMUECKON cucTeMe. BaneHTHOCTS.

KonnyectBo BeniectBa. Onpenenenue BaleHTHOCTH O TOJI0XKEHHUIO 3JIEMEHTa B IEPUOJMUECKON cucteMe. MoJb - - eIMHHIIA KOJINYECTBA BEILECTBA.
MousipHast macca.

HemoHcTpanuu. 1. @u3ndeckre U XUMUYECKHE sIBIEHUS. 2. MI3MepeHne moTHOCTH XkKuaKkocTel apeomerpoM. 3. [InaBnenue cepsl. 4. Onpenenenne
ANEKTPONPOBOIHOCTH U TEIIONPOBOJAHOCTH BewecTB. 5. OnbIThI ¢ Kou jekuuel «llkana tTBepaoctu». 6. Moaenu atoMoB U Mosekyi. Kpucraminueckue
pemetku. 7. Komnekuust MetamioB u HemeTalyioB. 8. [lomydeHue yriekucaoro ra3a pa3HbiMu criocodamu. 9. Dnektponu3s Bojasl. 10. Bosronka nopa.
Kunsiuenune Boasl. HakanuBanue kBapua. HarpeBanue Hadranuna. 11. Onbitel no nud¢ys3un. 12. Konnekus npocThix BeecTB, 00pa30BaHHBIX 3J€MEHTaMU
1—111 nepuonos. 13. Habop kogorpamm: 06pa3iisl penieHns pacyeTHbIx 3a1ad. 14. Koanekuus Bemects koiauuecTBoM 1 Mok, 15. lunamMudeckoe nocodue:
KOJIMYECTBEHHBIE OTHOIICHUS B XUMHH.

Jlaboparopusble onbIThl. 1, PaccMoTpeHune BemecTs ¢ pa3nuyHbIMUA (PU3MUECKUMH CBOMCTBaMH (Meb, JKE€e30, IUHK, Ccepa, BOJa, XJIOPUA HATpUs U JIp.) 2.
[Tpumeps! Gpu3nueckux sBICHUN: CTHOAHNE CTEKISIHHON TpYOKH, KUIISTYEHUE BOJIbI, IJIaByieHue napaduna. 3. [IpuMepsl XUMHUUECKUX SBJICHUN: TOPEHUE
JPEBECHHBI, B3aMMO/ICHCTBIE MpPaMopa C COJITHON KUCIOTOH. 4. M3ydyeHue oOpa31ioB METaJUIOB U HEMETAJIOB (CEpBl, KeJe3a, aTFOMUHUS, TpaduTa, MeIU 1

ap.). 5. I3yueHue cBOWCTB BEUIECTB: HaArpeBaHKe BObI, HarpeBaHue okcuaa kpemuus (IV).

PAVIOHA CAHKT-NETEPBYPTA, KopcakoBa HuHa JleoHoBHa, upekTop
28.02.2023 16:50 (MSK), Ceptudmkat 00C8A1966BA53ABIF49AC02A52C076F92E

roCYAAPCTBEHHOE BHO[DKETHOE OBLLUEOEPA30BATEJIbHOE YUYPEXXAEHWUE CPEHAS OBLLEOEPA3OBATE/IbHAS LLUKOJIA N2 564 AOMUPANTE/ACKOrO




Pacuernsbie 3agaun. 1. Beraucienne OTHOCUTEIIBHON MOJICKYJIIPHOM MAacChl BEIIECTB, MACCOBOM JIOJIM 3JIEMEHTOB IO XUMUUYECKUM GopMynaMm. Berauncnenune
MOJIIPHOM Macchl BenecTBa. 2. OnpeaeneHnue Macchl BEIIeCcTBa 0 U3BECTHOMY €r0 KOJIMYECTBY U Ha000pOT.

Tema TBopueckoit padoTel. MumocTpupoBaHue MOJI0KEHUH aTOMHO-MOJICKYJISIPHOTO YUSHHUS.

Tema 3. XumMuueckne peakiuun. 3aKOHbI COXPaHEHHs MAcChl M dHepruu. (6 4)

CyIHOCTh XUMUYECKUX SIBJIEHUI B CBETE aTOMHO-MOJIEKYJIIPHOrO yueHHUsl. [Ipu3Haku mpoTekaHns XUMUUECKUX peakuuid. [IpuunHel n HanpaBiaeHUs
IPOTEKaHUs XUMUYECKUX peakiuil. [lonsaTre 00 SHTponuM U BHYTpEeHHEH sHepruu BemecTBa. OOpaTUMOCTh XMMHUYECKUX peakuuil. [IpeBpaienue sHepruu
IIPY XUMUYECKHUX PEAKLMSX, YCIOBHSI IPOTEKAaHUS XUMUYECKUX PEAKLUH, K30~ U DHIOTEPMUYECKUE PEAKIIUU. 3aKOHBI COXPAaHEHUS MACCHl U SHEPIUH, UX
B3alMOCBS3b B 3aKOHE cOoXpaHeHus: matepuu. CocTaBieHUE YPaBHEHUM XUMUUECKUX peaklMil. PacueTsl o ypaBHEHUSIM XUMUYECKUX peakiuil. Tumsl
XUMHUYECKUX PEaKLMN: pa3iokKeHUs], COeIMHEHNUS, 3aMeleHns, oOMeHa. O0001IeHne 3HaHUI 0 XUMUYECKUX PEaKLUsX.

HemoHncTtpanuuu. 1. [TpusHaku npoTeKaHuss XUMAYECKUX PEaKLMi: HarpeBaHUE MEIHOM NPOBOJIOKH; B3aUMOJIECTBUE PACTBOPOB €AKOr0 HATpa U XJIOpuAa
MeJI1; B3aUMO/JICHICTBHE PACTBOPOB YKCYCHON KUCIIOTHI M THIPOKaOOHATa HAaTpuUsl; B3aUMO/ICHCTBHE paCTBOPOB XJIOPHOT'O JKeJle3a U KPAaCHOM KPOBSIHOM comy;
pacThpaHue B CTYIIKE IOPOIIKOB XJIOPHUa aMMOHUS U TallleHON U3BecTU. 2. TUIbl XUMHUYECKUX peakluii: pa3jioKeHUEe MalaxuTa; B3auMO/IEHCTBHE JKee3a ¢
pactBopom xiopuaa meau (II), B3aumoaeiicTBrue pacCTBOPOB €IKOT0 HATpa U XJIOPHOTO JKeje3a.

PacueTHsble 3agaun. Boruncienrue 1o XMuMHYeCKUM YPaBHEHUSIM Macc, KOJIMUYECTB BEIIECTB: @) BCTYNUBIINX B peakiyio, 0) 00pa30BaBUIMXCS B pe3ybTaTe

peaKIuu.

Tema 4. Metoabl xumun (2 4)

[ToHsiTHE O METOJIE KaK CPEe/ICTBE HAYYHOT'O MMO3HAHUA JeHCTBUTEILHOCTH. MeTO/1bl, CBI3aHHBIE C HEMOCPEICTBEHHBIM H3YUE€HUEM BEIIECTB: HaOII0IeHuE,
OIHCaHuE, CPAaBHEHUE, SKCIIEPUMEHT. AHAIN3 U CUHTE3 BEILIECTB — 3KCIEpUMEHTalbHbIEe MeTOAbl XUMUU. [ToHsiTHE 00 mHANKaTOpax. TeopeTuueckoe
00BsICHEHHE, MO/IETUPOBAHNUE, IPOTHO3UPOBAHNE XUMUYECKUX SIBICHUN. XUMHUECKUHN S3bIK (TEPMUHBI U HAa3BaHUs, 3HaKH, (POPMYIIbI, ypaBHEHHUSI ), €T0
BakHelre GyHKIUU B XUMUYecKoi Hayke. CriocoObl BhIpaKeHHs 3aKOHOMEPHOCTEH B XMMHUU (Ka4€CTBEHHBIH, KOJIMUYECTBEHHBIH, MaTeMaTUYECKUH,
rpadudeckuii). XMMHUUECKUE OMBITH M U3MEPEHHUS, UX TOYHOCTb. ETMHMIIBI H3MepeHnH, Hauboee 4acTo MCIOJIb3yeMble B XUMHUU. PacueTsl B XUMHH,

KOJIMYCCTBCHHBIC XUMHWYCCKHUEC 3aJa4u.
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JladopaTropHubie onbIThl. 1. Onrcanue BemecTB MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTpOeHHS. 2. MogenupoBaHue XUMHUIECKUX 00BEKTOB C IIOMOIIIBIO
IUIOCKOCTHBIX U 0ObEMHBIX MOJIEIEH.

Jemouncrpamnuun. 1. ViccnenoBanue GuU3MUECKUX U XMMHUECKUX CBOWCTB BelecTBa (BOABI, IIMHKA WK Ap.). 2. HabmroneHne u onucaHne XuMUIeCKOn
peakuuu (B3auMOJICHCTBUE IIUHKA C COISTHOM KUCIOTOM WM JIp.).

PacuerHsle 3anauu. 1. Berancnenusi, cBsi3aHHbIC ¢ IEPEeBOJIOM eauHUI] B MexayHapoanyto cuctemy eauautl (CH). 2. [Toctpoenue rpadukoB 1 TaOIHIL 110
MMEIOIIMMCS TAaHHBIM O KOJIMYECTBAX BEILECTB, PACXOIYIOIIMXCS WK MOJIYHYAIOIIUXCS B XUMUYECKUX PEAKITUSIX.

Tema 5. BemecTBa B OKpY:Kamoleil Hac npupojae u Texuuke (6 9)

BemecTBa B mpupo/ie: OCHOBHBIC CBEJICHHS O BEIIECTBEHHOM cocTaBe reocdep u kocmoca. [lonsitue o rexHocdepe. Uncteie BemecTBa U cmecu. CTETeHb
YUCTOTHI ¥ BUJIbI 3arps3HEHUs BemlecTB. [IoHATHE 0 TOMOTEHHBIX M TeTePOreHHbIX cMecsX. Pa3nenenue cMeceit. OuncTka BemiecTs — (QHIIbTpoOBaHUE,
TUCTUIUISILNS, KPUCTAIITM3AIUs, SKCTparupoBanue, xpomartorpadus, Bo3ronka. neHTuduKanus BemecTs ¢ HTOMOIIBIO OMpeIeieHHs TeMIIepaTyp IIaBICHUS U
KHIICHHS.

BemecTBa B TexHuke. [Tomydenue BemecTs ¢ 3aJaHHBIMUA CBOMCTBAMH — OCHOBHasI mpoOiiemMa xumuu. [IoHATHE 0 BElIecTBax Kak O ChIphe, MaTepHuaiax u
npoaykuuu. BemectBa oprannueckue u Heopranudeckue. [leppoHavanbHble CBEEHUS 0 XUMUYECKON TexHonoruu. [inanerapHplil Xapakrep BIUsHUS TEXHUKU
Ha OKpy»Karlyto cpeny. [IpuporooxpaHuTenbHOE 3HAUEHHE OYMCTHBIX COOPYKEHUM M SKOJIOTMYECKH YHCTBIX TEXHOJIOTUH.

[TonsiTHe 0 pacTBOpax Kak TOMOTE€HHBIX (PU3UKO-XUMUYECKUX CUCTEMAX. 3HAYECHUE PACTBOPOB JJIS KU3HU YEJIOBEKA, CETbCKOXO3SMCTBEHHOTO 1
MPOMBIIIUIEHHOTO MPOU3BO/ICTBA. PacTBOpuMOCTH BeliecTB. BiusHue Texnocdepsl Ha TPUPOHBIE MPECHBIE K MOPCKHUE BOIbI. DaKTOPHI, BIUSIONINE HA
pPacTBOPUMOCTH TBEP/IBIX BEIIECTB U ra30B. MI3MeHeHHe pacTBOPUMOCTH KHUCIOPO/ia B CBSI3U ¢ 3arpssHeHneM Boj. Koadduuuent pactBopumoctu. CriocoOsl
BBIPAKEHUSI KOHLIEHTPAI[MK PACTBOPOB: MAaccoBas 1015, MOJISIpHAas KOHLEHTPALIMS.

Hemoncrpanuu. 1. Paznenenue cmecel pa3iInuHbIMU METOAAMU: METOJIOM OTCTAMBAHMS; C TIOMOIIBIO ACIUTEILHON BOPOHKH; METOAOM KOJIOHOYHOU
xpomarorpaduu. 2. Kotekius pa3auaHbiX COPTOB HEPTH, KaMeHHOTO yriis. 3. Kosekiust mpupoIHBIX U CHHTETUUECKUX OPTaHUYECKUX BEIIECTB. 4.

PaCTBopeHI/Ie BCIICCTB C PA3JIMYHBIM KOS(i)(I)I/II_[I/ICHTOM pacTBOPHUMOCTH. 5. YcnoBus n3MEeHEHUS PacTBOPUMOCTU TBEPALIX U ra3006pa3HHx

BemecTB. 6. TermoBeie 3P eKThl TPU paCTBOPEHUH: PACTBOPEHUE CEPHOM KHUCIIOTHI, HUTpAaTa aMMOHUS,

ITpakTnyeckne 3ansaTus. 1. OuncTka BelecTB MeToaMu GUIIbTPOBaHMS, KPUCTAJUTH3ALMH, TIEPETOHKH, BO3TOHKH, XpOMaTorpaduu, SKCTparupoBaHHs
(2—3 q).

2. HpI/IFOTOBHeHI/Ie pPacTBOpPOB 3aﬂaHHOﬁ KOHICHTPIRIEMEAPCTBEHHOE BHOPKETHOE OBLLEEOEPA30BATE/IbHOE YYPEXXAEHWE CPEAHSS OBLLEEOEPA3OBATE/IbHAS LLUKOJIA N2 564 AAMUPAJITEACKOrO
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3. M3yueHne pacTBOPUMOCTH BEIIECTB.

Pacuernsle 3agaun. 1. [Toctpoenue rpa)ukoB pacCTBOPUMOCTH BEIIECTB MPH pa3InyHON TeMiiepatype. 2. Mcnonap3oBanne rpadukoB pacTBOPUMOCTH IS
pacueToB K03(pPUITMEHTOB PACTBOPUMOCTH BEIECTB. 3. BbIUncIeHe KOHIIEHTPAIUK PACTBOPOB (MacCOBOH J10JIM, MOJIIPHOM ) IO Macce pacTBOPEHHOTO
BEIIECTBA U 00BEMY MU Macce pacTBoputels. 4. Beranciaenue Macchbl, 00beMa, KOJTMYECTBa PACTBOPEHHOTO BEUIECTBA M PACTBOPUTEIIS IO OTIPeIeIeHHON

KOHICHTpAIUKU pacTBoOpa.

Tema 6. Ilonsitue o razax. Bozayx. Kuciaopoa. I'openue (6 1)

[Tonsartue o razax. 3akon ABorajpo. Bo3ayx — cMmech razoB. OTHOCUTEIbHAS IIJIOTHOCTD Fa30B.

Kucnopon — xuMuueckuii 3eMeHT U IpocToe BemecTBo. Mctopust oTkpeiTust kuciaopoaa. Cxema onbito . [lpuctiu u A. JI. JlaByasbe.

Amnotponusi. O30H. 3HaueHHe 030HOBOrO ci1os 3emiu. [Ipobaema HapyieHus ero neaocTHOCTH. [ToBbIlIeHNE coepKaHus 030HA B IPU3EMHOM CJI0€
aTMOCQEpBHI.

[Tonmy4yenne Kuciopoa B MPOMBIIUIEHHOCTH | JabopaTopun. XUMHUYECKHE CBOWCTBA Krucaopoa. [Iporecchl ropeHns U MeUIEHHOTO OKHCIICHHUS.
[IpumeHeHne kucnopoa.

AtMocdepa — Bo3ayiIHas o6onouka 3emid. TeHIeHIIuU U3MEHEHHS cocTaBa Bo3ayxa B XX B. OCHOBHbBIEC HICTOYHHUKH 3aTrPS3HEHUS aTMOC(]EpHI.
TpancnopTHBIN nepeHoc 3arpsa3HeHuit. Kpyrosopot kucnopoaa B mpupojae. O BceMupHOM 3aK0HE 00 aTMocdepe.

Hemoncrpauuu. 1. [Tonyuenue kucnopona. 2. Cxxuranue B atMmochepe KUCIopoa, Cephl, yriist, kpacHoro gocdopa, HaTpusl, xesne3a.3. OnbIThI,
MOJTBEPKIAIOIINE COCTaB BO3yxa. 4. ONBITHI IO BOCIITIAMEHEHHUIO M TOPEHUIO.

Pacuernbie 3anauu. 1. OnpeneneHre OTHOCUTEIBHON TUIOTHOCTH Ta30B MO 3HAUYEHHUSIM UX MOJIEKYJISIPHBIX Macc. 2. OnpeeneHne OTHOCUTEIbHBIX
MOJIEKYJISIPHBIX MacC ra3000pa3HbIX BEIIECTB M0 3HAUEHUIO UX OTHOCUTEIHHON TNIOTHOCTH.

IIpakTuyeckas padora «llomydeHne KucIopoaa U U3y4e€HUE €0 CBOMCTBY

Tema 7. Kitaccbl HEeOPraHM4eCKMX COeJMHEHU I

(11a)
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Oxcuapl — cocTaB, HOMEHKIIaTypa, kinaccuduxarus. [TonsTie o ruapokcugax — KUCIOTaxX U ocHOBaHMIX. Ha3BaHus u cocTaB OCHOBaHUM.
['unpokcorpynmna. Knaccudukanus kuciaor (B T. 4. OpraHM4ecKre U HeOpraHMueckue), X cocraB, Ha3BaHus. CocTaB, Ha3BaHUsI COJICH, IPaBHUJIa COCTABICHUS
dbopmy comnei.

XuMuYecKkre cCBOMCTBA OKCHI0B. BinsiHue cocTaBa KUCIIOT HAa XapaKTep X CBOMCTB (Ha MpUMeEpax COJISHOM U cepHOil KucioT). O01ue XuMuy eckue
cBoiicTBa KUcIoT. PactBopuMocTs kucnot. Kucnorusie noxan. @uznyeckne CBOWCTBA U CIIOCOOBI MOTYyYSHHUS IIeI04Yeld. XMMUYECKHE CBOWCTBA COJeH
(B3auMOJICHCTBHE PaCTBOPOB COJIEH ¢ pacTBOpaMH Ieino4Yei u MeTaiamu). ['eHeTndeckas CBsI3b KJIACCOB HEOPTaHUYECKHUX COeTUHEHUH. AM(OTEPHOCTS.
Oxkcuppl ¥ THAPOKCHIBI, 00naaaomue amporepHbiMU cBoiicTBamu. Kiaccudukanus Heoprannueckux Bemects. [lepuoanueckoe nu3smeHeHe CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX COCAMHEHUH (Ha MpUMepe OKCHIOB, THIPOKCUIOB U BOJOPOIHBIX COSTUHEHHI).

JemoncTpauuu. 1. OOpa3iibl COEIMHEHUN — MPECTABUTEINEH KJIaCCOB KUCIIOT, COJIEH, HEPACTBOPUMBIX OCHOBAHUM; IIEJI04YeH; OKCUOB. 2,'OMbITHI,
WLTIOCTPUPYIOIINE CYIIECTBOBAHNE T€HETUYECKOH CBSI3M MEXAY coennHeHus MU (ocdopa, yraepona, HaTpus, Kanblus. 3. B3anmoaelicTBie KaubIus U HATPUS
¢ BoJoil. 4. JleiicTBre HHAMKATOPOB. 5. ONBITHL, WILTIOCTPUPYIOIINE XMMHUUYECKHUE CBOMCTBA OTAEIBHBIX KJIACCOB HEOPTraHMUYECKUX COeAMHEHUN. 6. OOpa3iibl
MIPOCTHIX BEIIECTB U UX COEIMHEHUHN (OKCUOB U THAPOKCUIOB), 00pa30BaHHBIX AJIEMEHTAMH OJJHOTO MEPHO/A.

JlaGopaTopHsle onbIThI. 1. PaccMoTpenue o6pasios okcuos (yriaepoaa (IV), Bomopona, hocdopa, menu, KaabIus, xene3a, kpeMuus). 2. Habnronenne
PacTBOPUMOCTH OKCHJIOB aIFOMUHUS, HATPHsl, KAJIbLIUs U MellU B Boje. 3. OnpeieneHne cpe/ibl OJIyY€HHBIX PACTBOPOB € IOMOIIIbIO MHAKUKATOpA. 4.
PaccmoTtpenue o0pa3iioB coseit u onpeiesieHne ux pacTBOPUMOCTH. 5. BzauMoseiicTBrue okcu10B Kanblius u pocdopa ¢ Bo1oH, onpeeieHne xapakrepa
00pa3oBaBIIErocs OKCHa ¢ IOMOIIBIO HHIMKaTopa. 6. Baumoneiicreue okcngos meau (1) u nuuKa ¢ pacTBopoM cepHoi KUCHoThI. 7. [Tomydenue
YIJIEKUCIIOTO T'a3a U B3aMMOJEHCTBHUE €r0 ¢ U3BECTKOBOM BOOM. 8. MccnenoBanue CBOMCTB COJITHOM M CEPHOM KHUCIIOT C MCIIOIb30BaHUEM MHIUKATOPOB. 9.
B3aumMozeiicTBre MeTamioB (Maruus, IIMHKA, JKeJae3a, Meu) ¢ pacTBopamMu KUcioT. 10. MI3MeHeHne okpacku HHAMKATOPOB B pacTBOpax Ienouei. 11.
B3aumopeiicTBue pacTBOpOB KUCIIOT o HienouyaMu. 12. B3aumoelicTBrue pacTBOPOB KUCIOT C HEPACTBOPUMBIMU OCHOBaHUAMU. 13. Tlomydyenue
HEPACTBOPUMBIX OCHOBAHHH U UCCIIEJIOBAHUE WX CBOMCTB (HA MpUMepe THUIPOKCHIA ITMHKA).

IIpakTuyeckne padorsl. 1. MccnenoBanue CBONCTB OKCHIOB, KMCIIOT, OCHOBaHUM.
II. BemecTBa 1 XUMHYeCKHE PEAKIUH B CBETE JIEKTPOHHOI TeOpHH

Tema 8. Ctpoenue atoma. SinepHblie peakuun
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(3 )

Crpoenue atoma. [Toctynatel bopa. CTpoeHne 3IEKTPOHHBIX 000JI0UEK aTOMOB DJIEMEHTOB: 3-, p-, <2-, -3JIeKTPOHBI. MeCTO 3JIeMeHTa B IEPUOTUUECKON
CHCTEME U DIIEKTPOHHAsI CTPYKTYypa aTOMOB. PagroaktuBHOCTE. [IoHATHE O IPEBPANICHUN XUMUYECKUX IIEMEHTOB. Y paBHEHHUS SACPHBIX peakiuid. [IpruanHbl
BO3HUKHOBEHUS PaMOAKTHBHBIX OCAIIKOB U UX OMOJIOTUYECKOE 3HAUCHHE.

demoncTpauuu. 1. Moaenn aToMOB pa3jIMUHbIX HJIEMEHTOB.

Tema 9. Ilepuoanyecknii 3aK0H
U MepHonYecKasi CHCTeMA JIeMEHTOB

. . Menneneesa (3 1)

CBolicTBa XMMUYECKUX 3JIEMEHTOB U X W3MeHeHus. Kinaccudukanus XuMudeckux 3j1eMeHToB. OTKpbITHE epuoindeckoro 3akona. CTpoeHrne aTOMOB
AJIEMEHTOB MaJIbIX U OOJBIINX TEPUOJIOB, TTABHBIX U TOOOYHBIX NOATrpyH. GOpMyIHPOBKa MEPUOINIECKOTO 3aKOHA B COBPEMEHHOW TPAKTOBKE.
[lepuoauueckas cuctema B CBETE€ CTpoeHuUs: aToMa. OU3NYEeCcKUil cMbICII HOMepa rnepuoa u rpymnmbl. CemeicTBa 31eMEHTOB (Ha IpUMepax MIEI0YHbIX
METAaJUIOB, FAJIOTEHOB, MHEPTHBIX T'a30B). XapaKTePUCTUKA XUMUYECKUAX CBOMCTB AJIEMEHTOB IJIaBHBIX OJATPYII U MEPUOJTUIHOCTh UX U3MEHECHHUS B CBETE
ANEKTPOHHOTO CTPOEHUS aToMa. DIIEMEHThI, COSTUHEHUS KOTOPBIX MPOSIBIAIOT aM(oTepHbIe cBOMCTBA. OTHOCUTENbHAS AJIEKTPOOTPULIATETHHOCTh SJIEMEHTOB
(0O30). ObmIas xapakTepucTHKa dJIEMEHTa Ha OCHOBE €ro MOJIOKeHHs B ieproanyeckoi cucreme J1. 1. MenneneeBa. 3HaueHue MepUOMIECKOT0 3aKOHA IS
Pa3BUTHUS HAYKU U TEXHUKU. POJb MEpHOIMYECKOr0 3aKOHA B CO3/1aHUM HAYYHOU KapTHUHBI MHpA.

Jemouncrpanuun. 1. Habop cnaiinos, kogorpamm, Tabmnui «llepuoaudeckuii 3akoH u ctpoeHue atoma®. 2. JlemoHcTpanusi 00pasioB MIETOYHBIX METAIIOB U

rajioreHos. 3. BzaumoaeiicTBHE 1IEIOYHBIX METAILUIOB U TaJIOIE€HOB C IMPOCTBIMH U CJIOKHBIMHA BeIJ_IeCTBaMI/I.4. HccnegoBaHue CBOMCTB aM(I)OTepHBIX

TUAPOKCHUJIOB U LIENOYEH.

Tema 10. XuMnyeckasi cBI3b M CTPOEHME BeLlECTB B CBeTe 3JIeKTPOHHOM Teopuu (4 4)

BanentHoe cocTosHHE aTOMOB B CBETE TCOPHUU SJICKTPOHHOT'O CTPOCHHUA. BanentHsie OJICKTPOHEIL. XuMmdeckas cBs3b aToMOB. KoBajieHTHas CBSI3b U

MEXAaHU3M €€ 06pa30BaHI/IH. HeHOHHpHaH U NIOoJIsIpHAasd KOBAJICHTHAA

PAVIOHA CAHKT-NETEPBYPTA, KopcakoBa HuHa JleoHoBHa, upekTop
28.02.2023 16:50 (MSK), Ceptudmkat 00C8A1966BA53ABIF49AC02A52C076F92E

roCYAAPCTBEHHOE BHO[DKETHOE OBLLUEOEPA30BATEJIbHOE YUYPEXXAEHWUE CPEHAS OBLLEOEPA3OBATE/IbHAS LLUKOJIA N2 564 AOMUPANTE/ACKOrO




cBs3b. CBOMCTBA KOBAJICHTHOM CBSI3H. DJIEKTPOHHBIE M CTPYKTYpPHBIE (hOpMYJIbI BemiecTB. MIoHHas CBsI3b M MeXaHM3M ee oOpa3oBaHus. CBONCTBAa HOHOB.
CreneHb OKUCIICHUS.

[Ipuposa xuMu4ecKoil CBs3U U €€ TUIbl. OTHOCUTEIbHOCTh TUIIOJIOTMU XUMUUYECKOU CBsI3U. BinsHMe TUITa XUMUYECKOM CBA3M HA CBOMCTBA XMMHUUYECKOTO
COC/IMHEHHUSI.

Kpucramnmnueckoe crpoenue BeniecTs. Kpuctainmyeckue pemeTku: arToMHasi, MOHHAsi, MOJIEKYJIsIpHAasi — U UX XapaKTEPUCTUKHU.

YPOBHU XUMHUYECKOW OPraHU3alMU BEIECTB. 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX CTPOCHUSI.

Tema TBOp4Yeckoii padoTbl. PaccMoTpeHue 1 aHaau3 B3auMOOOYCIIOBIEHHOCTH COCTaBa, CTPOEHUS, CBOMCTB BELIECTBA U €r0 IPAKTUYECKOI0 3HAUEHUS (Ha

TH000M TIpUMepe).

Tema 11. XuMnueckne peakiu B CBeTe 3JIEKTPOHHOM TeOpHH.

OKHCJIHTEILHO-BOCCTAaHOBUTEIbHBbIE peakuun (OBP) (4 1)

dusnyeckas CyIHOCTh XUMUYECKON pEAKLINH.

DnekTpoHHbIe ypaBHeHus JIptonca. Peakium, mporekarimuye ¢ u3MeHeHHeM 1 0e3 n3MeHeHus creneneil okuciienus. OBP. [Iporeccsl okucieHus u
BOCCTAHOBJICHHS; KX €MHCTBO M MPOTUBOIOJIOKHOCTh. CocTaBienue ypaBuenuit OBP. PacctanoBka ko3 duirientoB B OBP MeTo/10M 311€KTPOHHOTO
6ananca. O6mas xapakrepuctuka OBP.

Knaccugukanys XMMHUECKHUX peakluii B CBETE 3JIEKTPOHHON TEOPHH.

Jemoncrpauuu. IIpuMepsl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI PAa3JIMUHBIX TUIIOB: TOPEHUE BEILECTB, B3aUMOCICTBUE METAJUIOB C FaJION€HAMHU,

cepoi, a30ToM (00pazoBaHNE HUTPUTA JIUTHUS), PACTBOPAMH KUCIIOT U COJIEH.

Tema 12. Bonopoa u ero Ba:kHel1ue coeUHEHUsI

(1)

Bomopon B kocmoce. SAnepusie peakuun Ha Conaiie. Bogopoa B 3emuoit pupoze. [lomyuenue Bogopoaa B tadoparopuu. Bogopon — xumudeckuit
3JIEMEHT M MPOCTOE BEIMIECTBO. DHEPTHS CBSI3U B MOJIEKYJIEe Bojiopoa. M3oTomsl Bogopoaa, Pu3ndeckre 1 XMMHUIECKUE CBOMCTBA Bojopoaa. Bomopoa B OBP.

HpI/IMCHeHI/Ie BOAOpOaA. HpOMBII_HJ'ICHHOC MOJIYUYCHUC BOAOPOIA. BOI[OpOI[ — OKOJIOTUYCCKH YUCTOC TOIJIMBO U MEPCIICKTUBLI €0 UCIIOJIb30BAHU. OKCI/II[

rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA3OBATE/IbHOE YYPEXXAEHVNE CPEAAHAS OBLLEOEPA3OBATEJIbHAS LLIKOJIA N2 564 AOAMWUPANTEACKOIO
PAVNOHA CAHKT-NETEPBYPTA, KopcakoBa HuHa JleoHoBHa, upekTop
28.02.2023 16:50 (MSK), Ceptudmkat 00C8A1966BA53ABIF49AC02A52C076F92E




BOJIOPOJIa — BOJA: COCTaB, MPOCTPAHCTBEHHOE CTPOEHUE, BOJAOPOAHAS CBA3b. DUBMKO-XMMHUUYECKHE CBOMCTBA BOJIbI. MI30TOMHBIN cocTaB BOAbI. Tspkenas Boja

1 0COOEGHHOCTH €€ CBOMCTB. [lepokcua Boiopoia: cocTaB, CTpOSHUE, CBOMCTBA, IPUMEHEHUE, TIe-poKcu a1 Bogopoaa B OBP.

Jdemoncrpauuu. 1. [Tomyuenue Bogopoaa B taboparopu. 2. 3apsaka anmnapara Kunma. 3. Jlerkocts Bogopona. 4. Jluddys3us Bogopona. 5. 'operue
Boziopoa.6. BoccraHoBieHHEe MeU U3 €€ OKCUA B TOKE BO10poAa. 7. ONBIThI, MOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA BO-

nbl. 8. XUMUYECKHEe CBOMCTBA MEPOKCHIA BOAOPOIA.

IIpakTnyeckue padorsl. 1. [TonyueHue Boiopoaa v U3y4eHUE €ro CBOMCTB. 2. BoccTaHOBUTEIBHBIE CBOMCTBA BOAOPOA.

Tema 13. T'anorensnl (5 9)

XapaKTepI/ICTI/IKa raJIOr¢HOB KaK XMMHUUYCCKHX 3JIECMCHTOB U IMPOCTHIX BCIICCTB. CTpOGHI/IC aTOMOB TaJIOI'CHOB. HaXO)KIIeHI/Ie TaJIOrCHOB B ITPUPOJC.

dusnuecKkue U XMMUIECKHE CBOWCTBA rajloreHoB. [loxydenue Xiaopa u XJI0poBoopoa B 1a00paTOpHH U MPOMBINUIEHHOCTH. bronornyeckoe 3HaueHne

rajgoreHos. I'aoreHs! u OTPAaBJIAIOIIKUE BCIICCTBA.

Jdemoncrpauuu. 1. [lonyyenue xiopoBogopoa peakuueir oOMeHa 1 pacTBOPEHUE ero B Bojie. 2. B3aumozeiicTBre pacTBopa HoAa ¢ KpaxMaloM.

JlabGopaTopHble onbIThI. Pacrio3HaBaHue COMSHON KUCIOTHI, XJIOPUIOB, OPOMUIOB, HOTUIOB.

HpaKTI/I‘IECKI/le 3anaTud. 1. HOJ'Iy‘leHI/IC COJISSHOM KHCJIOTHI M OIBITHI ¢ Hell. Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME «["anoreHs».

PacuerHnsble 3aga4yu. Berunucienue o0BbeMa ra3oB I10 KOJIMYCCTBY BCIICCTB.

Tema 14. O0001eHUe 3HAHMIT 0 HaN0O0/1ee BA)KHBIX XapPAKTEPUCTUKAX BellleCTB M XUMUYECKHX MpoueccoB (2 u)

XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTAa (COCTaB, CTPOCHUC, IMOJIOKCHHC B HepHOHquCKOﬁ CI/ICTeMe). DU3NKO-XUMHYECKHE CBOMCTBA BEIIECTB Ha

IpuMepax BOJOpOJIa, KUCIOPOAA, XJIOpa.
OCHOBHBIE XapaKTEPUCTUKH XUMUUECKHUX PEaKIM: TUIIbI peaKuii, BO3SMOXHOCTb U HAIPaBJICHUSI IPOTEKAHMUS.

HekoTopsie TpeOoBaHMS K CHIPHI0 XMMHUYECKOM MPOMBIIIEHHOCTH (paclpOCTPaHEHHOCTh, SKOHOMUYHOCTD, Y1I00CTBO JOOBIYM U TPAHCIIOPTUPOBKH) HA

NpuMEpe BO3/1yXa, BOAbI, CHJIbBUHHUTA.

HeKOTOpBIe TpeGOBaHI/IH K IPpOU3BOACTBCHHBIM XUMHUYCCKHUM IIpOLCCCaM (E)I(OHOMI/I‘-ICCKI/IC, TEXHOJIOTHYCCKHC, BKOJ'IOTI/I‘{CCKI/IC) Ha NpuMepax MnoJTyuCHUA

BOJIOPO/1a, KHCIIOPO/Ia, XJIOPOBOAOPO/IA.
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Y4eOHO-TEMATHYECKUH TIJIaH

Ne HanmenoBanue pas3zaeinos u tem Bcero gacos B ToMm uucne Ha:
/1
1a060paTOPHO-MPAKTUYECKUE KOHTPOJIbHBIE Pa0OTHI
paboThI
1. | Tema Ne 1. Beenenue . 3 1
2. | Tema Ne 2. XumHuuecKkue 3JIeMEHTHI U BEIIECTBA B CBETE 9
ATOMHO-MOJICKYJISIPHOTO YUCHUSI.
3. | Tema Ne 3. Xumuueckue peakiyu. 3aKOHbl COXpPaHEHUSI MacChl 6 1
Y DHCPTHH.
4. | Tema Ne 4. MeToasl XHMUH. 2
5. | Tema Ne 5. BemecTBa B mpupo/ie ¥ TEXHUKE. 6 3
6. | Tema Ne 6. TTonsitue o razax. Bozayx. Kucnopon. I'openue. 6 1
7. | Tema Ne 7. OcHOBHBIE KJIaCChl HEOPTAaHUYECKHUX BEIIECTB. 11 1 1
8. | Tema Ne 8. CtpoeHue aroma. 3
9. | Tema Ne 9. Tlepuonnyeckuit 3aKOH U MEPUOTUIECKAs CCTEMA 3
xumudeckux dnemenToB .M. MenieneeBa
10. | Tema Ne 10. Xumuueckas CBs3b M CTPOSHHUE BEIIECTB B CBETE 4
2JIEKTPOHHOW TEOPHH.
11. | Tema Ne 11. Xumuueckue peakiiiy B CBETE AJIEKTPOHHON 4 1
TEOPUH
12. | Tema Ne 12. Bogopon - poskJaromiuii BOJIy U SHEPTHIO. 3 1
13. | Tema No 13. TaiioreHs!. 5 1
Hroro: | 65+3 pe3zepn 8 3
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TemaTnueckoe MIIAHKPOBAHME

Ne Ilnanupyemsle pe3yabTaThbl 00y4eHHUs Bo3mokHbIe BUIBI Bo3mo:knbie ¢popmbr | Kon-Bo
n/n NAeATe1bHOCTH KOHTPOJIfA 4acoB
Tema ypoka OcBoenne npeametrnbix | [ll1anupyemble pe3yibTaThl | YUYAUIUXCS
3HaHMi (Da30BbIe
TMOHSITHSA)
BBenenue (3 u.)
1 [Ipeamer u 3agaun xumMuu. | . 1.3HaKOMCTBO C IIpenmerHbie: Onpenenenus noustuit | a) ['pynnosoit 1
WNHcTpyKTax MO TEXHUKE | KAOMHETOM XHUMUH, dopMupoBaHue «aToM», «KMOJICKYJIay, YCTHBIH: -
0e30MacHOCTH MpaBUJIaMU NOBEJACHUS U | IEPBOHAYAJIbHBIX «XUM.3JIEMEHT».»BEILIEC | B3aUMOIIPOBEPKaA
paboTHI B HEM. CHUCTEMAaTU3UPOBAHHBIX TBO»,» «CII0KHOE ;
2.Dusznyeckue Tena. MIPE/ICTABJICHHUI O 3HAUEHUU | BEILECTBO» «CBOWCTBa | MnuBuyanbHBIM a)
Otnuuue Ten )KUBon XUMHUYECKON HAyKH B BEILIECTBY. YCTHBIH: -
MPUPOJBI OT HEXKUBOIA. pEeLIeHUU COBPEMEHHBIX OnucaHue U CpaBHEHUE | MIPE3EHTALUSA
3.IlonsATHE O BemecTRe. 9KOJIOTUYECKHX MTPOOJIEM, BEIIECTB.
4. BemecTtBa 3HaHUE NpPeIMETa U 3a/1a4u Knaccudukanus
HEOPTaHWYECKUE U XUMUH, IPaBUJI MOBeIeHUsI B | BemiecTB. OnucaHue
OpraHUYECKUE. KaOWHEeTe XUMUU, YMEHUE ¢dbopM cyiecTBOBaHUS
5.3HaueHue BEIIECTB B OTJINYATh TEJIa OT BEIIECTB XUMUYECKHUX
MPUPOJE U )KU3HU MeranpeamerHbie YMEHHE | 3JIEMEHTOB.
YeJI0BEeKa. CaMOCTOSITENIbHO onpenesaTh | Mcrnonb3oBaHue
6.XuMus — HayKa o L[ETH CBOETo O0y4YeHus, MOJEIIUPOBAHUS.
BemecTBax. [Ipeamer u BBIJICJISITH OOITUE TTPU3HAKH Omnpenenenus MOHATUN
3a/1a4u XUMUHU. onpeneaEéHHOro Kiacca «XUMHUYECKHUI
B3aumocBs3b xumMuu u MIPEAMETOB U SIBJICHUMN AIIEMEHT.
JIuyHocTHbIe: Pa3Burue OObsacHeHue
YMEHUH yIpaBiIsTh CBOEH XUMHAYECKUX
M03HABATEIbHOU CocraBneHue niaHa
JeSATEeTLHOCTHIO, OIICHUBATh | SIBJICHHI
CUTYAIIUIO U OTIEPATUBHO
MIPUHUMATD PEIICHUE,
HaxOJ/IUTh aJICKBATHBIE
CHIOCOOBI B3aUMO/ICHCTBHUS C
OAHOKTacCHIKaMIT BO-BPeMst —
FTOCYRAPCTBEHH Al 4 ARMWPARTENCKOIO
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y4eOHO e TeTbHOCTH.

MeToabl XUMUH.
XUMHUYECKHUH S3BIK

Anxumusg. XuMudeckas
TEXHOJIOTHS. X UMHUCCKHI
3JIEMEHT. ATOM.
Mosnekyia. Beniectso.
XuMuueckas peakius

IIpenmerHbie:
[Tpuobperenue onbita
HCIIOIb30BaHUS PA3IMYHBIX
METOJIOB U3yUCHUS BEIICCTB,
yMeHUE OOBSCHITh 3HAUYCHUE
XUMHYECKHX TCPMUHOB
MeranpeaMeTHbIE:
[TonrmaHue 3HaYCHUE TAKUX
MOHSATUH, KaK TCOpH,
AKCIIEPUMEHT, aHAIIN3,
CHUHTE3; IOHNMaHUe
3HAYUMOCTH
npodeCcCuOHAIBHON
JIEATEIbBHOCTH XUMUKOB
JIN4YHOCTHBIE:
dopMupoBaHue
yOexAEHHOCTH B
MTO3UTUBHOM POJI XUMUU B
JKA3HU OOIICCTBA,
IIOHUMaHuEe 0COOEHHOCTH
METOJIOB, IPUMEHSIEMBIX B
npodecCuoHaTbHON
JEATEIIbHOCTH

Pa6oTa ¢ yueOHHKOM
Brimmonuenue 3aganui
B pabouel TeTpaau

@®ponranbHas pabora-
YCTHBIN OIIPOC

PaboTa B mapax

NunuBunyanbHas
paboTa o KapToukam

[IpakTnueckas pabora Nel
«JlabopatopHoe
000pyI0BaHNE U TTPUEMBI

1.ITpaBuna noBeneHus u
TEXHHUKHU 0€301acHOCTH

IlIpeomemmnwie: OBnaneHus
HaBbIKaMU 0€30MacCHOTO

YcBoeHHEe
HIKOJIbHUKAMHM TPaBUII

@pOoHTANBHBIN
YCTHBIH OIIPOC

pu padoTe B K T8) 1A (o KC_—_—
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oOparlieHust ¢ HuM.

XUMUU.

2.3HaKOMCTBO C
nabopaTopHBIM
o0opynoBaHUEM:
nabopaTOpHBIM IITATHBOM,
CIIUPTOBKOM, CTEKIISIHHOU
nocyaoi, papdoposoit
MOCYJI0H, CTEPUIIN3aTOPOM
BO3/IyLLIHBII

«CtanmapT», TepMOCTaTOM
ANEKTPUUECKUM
CYXOBO3TyILIHBIM,

— ¥ IpreMaMu paboThI ¢
HUM.

WCIIOb3YEMBIMU B
MOBCEIHEBHOMN JKU3HH;
3HAHHE JTA00PaTOPHOTO
o0opynoBaHus U
XUMHUYECKON MOCY/IbI, MPABUIT
MOBE/ICHUS U TEXHUKH
0€30MacCHOCTH B KaOMHETE
XUMHH.

MeTanpeamMeTHble:
Pa3BuTHE HaBBHIKOB
caMOOpTaHU3aIK yueOHOMH
JeSITeNIbHOCTH, TTOUCKA
CpEICTB €€ OCYIIECTBIICHUS,
MMOHMMaHUEe 0COOEHHOCTEMN
TpyZAa IepcoHana
XUMHYECKOH J1abopaTOpHH.
JIMYHOCTHBIE:

Pa3BuTue ymeHnui ynpasisTh
CBOEH MMO3HABATEIbHON
JeSITeNIbHOCTBIO, OLIEHUBATh
CUTYAIIUIO U OTIEPATUBHO
MIPUHUMATD pEIleHuE,
HaxOJ/IUTh aJICKBATHbIE
CHOCOOBI B3aUMO/ICUCTBUS C
OJIHOKJIACCHUKAaMH BO BpeMsI
y4eOHO eI TeTbHOCTH.

XUMHH U TEXHUKHU
0€e30I1acHOCTH;
3HAKOMCTBO yYaIuXxcst
¢ 1abopaTopHBIM
IITAaTUBOM, CTCKJITHHOM
oCcyaou — u
¢dbopmupoBanue
MEPBUYHBIX YMCHUI
o0paIarscsi ¢ HUMH.

NunuBunyanbHas
paborta

Pa3nes 1. BemecTBa u XuMHueckue siBJI€HUS € MO3MLMII AaTOMHO-MOJIEKYJIsIpHOTO yyeHus ( 41 4.)

XHMHYECKHE 3JIEMEHTDI 1 BellleCTBA B CBETE ATOMHO-MOJICKYJSAPHOI0o Y4YCHUS ( 9 ‘I.)

IToHsTHE «BEMIECTBO» B
(Gu3nKe U XUMHUU.
dusnueckue u
XUMHYCCKHE SIBJICHUS.

1.IToHsATHE «BEIIECTBOY» B
(bu3uKe U XUMHUU.
CBoiicTBa BelecTB U
KJ1accu(uKamsi CBOMCTB.
2.IloHaTue o0 CpaBHEHMH.
Onucanue u cpaBHEHHE
(u3nUecKux CBOICTB
BEIIECTB.

IMpeamernsbie:

VYMeHune onuceIBaTh 1
XapaKTepU30BaTh
(bu3MIecKre U XUMUIECKUE
SIBJICHUSI, HAOJIFOJaTh U
CpaBHMBATh CBOMCTBA
BEIIECTB,
aubdepeHIIpPoBaThL

O0600meHue n
pa3BUTHE 3HAHUI
YUYaIIUXCs O BEIIeCTBaxX
1 GU3NYECKUX
SIBJICHUSIX KaK
pesynbTaTe
MPOSIBIICHUS X
(pm3nyeckmux CBONCTB;

OpoHTAIBHBIN-
YCTHBIA OIIPOC

NuauBunyanbHas —
paborta c Tectamu

I'pynnoBas pabora-c
TEeJIaMU, BEIECTBAMHU
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3. Ou3nyeckue IBICHUS
Kak pe3yJibTaT
MPOSIBICHUS (PU3HUCCKUX
CBOICTB BEIIIECTB.
4.Posib pusnuecKux
SIBJICHUM B IPUPOIHBIX
poIeccax.

5. XuMudeckue SIBJICHUS
Kak pe3yJbTaT
MPOSIBICHUS XUMHUYECKUX
CBOMCTB BEIIECTB.
IIpu3HaKu XUMUYECKUX
SIBJICHUW U UX POJIb B
MIPUPOJE.

¢busnyecKkre 1 XUMHYECKHE
SIBJICHUSL.
MeranpeamMeTHble:
OBnaneHue CBEACHUSIMU O
CYITHOCTH U OCOOCHHOCTSIX
XUMHYECKHUX U PU3NYECKUX
SIBJICHUH, pa3BUTHE
CIOCOOHOCTH K
HAOJIIOIEHUSIM,
CUCTeMaTH3aluH
nH(pOpMaNUU, CIOCOOHOCTH
BBIICTISITH Hanbosee u
CYIIECTBEHHOE M3 IMTOTOKA
nHpopMaIuu.
JIMYHOCTHBIE:

YMeHHE ynpasisTh CBOCH
II03HABATEJILHOU
JeSITeNIbHOCTHIO, TOTOBHOCTD
K PEIICHHIO 3a/1a4 Ha
BBISIBJICHHE CYIIIHOCTH TOTO
WJTM WHOTO SIBJICHHUS

YCBOEHHUE
HIKOJIbHUKAMU
coAepKaHuUs MIOHATUI
«XUMHYECKOE
SIBJICHHEY,
«XUMHYECKast
peakius»;
dbopmupoBaHue
IIPEACTABIICHUH O
MIPU3HAKAX MPOTEKAHUS
XUMHUYECKUX PEAKIIUI

IIPUPOJBI.
ATOMBI U MOJIEKYJIBI. 1.Bo3HuKHOBEHUE U IIpexmeTHbIE: Passutne @pOoHTAIBHBIN
XHUMHUYECKUE DIIEMEHTBI. pa3BUTHE B HAYKE UJEU O | 3HAHUE ONPENEICHUN [IEPBOHAYAIIBHBIX YCTHBIH OIIPOC

DopMBI CyIIECTBOBAHUS
IIpocThie U CIOXKHBIE U
BEII[ECTBA

JIEJINMOCTH BEILIECTBA.
Mounekyibl 1 aTOMBI KaKk
CTPYKTYPHBIE YaCTUIIBI
BelrecTBa. ATOM —
Menbuaias, XUMHYECKH
HeAeInMas eIMHHIIA
BEIICCTBA.

2. XUMHUYECKUH 3JIEMEHT
KaK COBOKYITHOCTh aTOMOB
onHOTO BHAa. CHMBOJIBI
XUMHYECKHUX DJIEMEHTOB.
3. XuMHYECKHUE DIJIEMEHTHI
Y TIEPUOINYECKAsl CHCTEMaA

TMOHSTHH «aTOM»,
«XUMHUYECKHH IIEMEHT,
«MOJIEKYJIa», «U30TOI.
MeranpeaMerHble:
VYrinyOnenus npeacTaBieHui
0 MaTepHUaIbHOM E€JUHCTBE
MHpa, pa3BUTHE HaBbIKa
CaMOCTOSITEIILHOTO
MPHOOpPETEHUST HOBBIX
3HaHUi, cCaMOOpraHu3aIuH
y4eOHOU NeATETLHOCTH U
IIOUCKA CPEACTB €€
OCYIIECTBIIEHUS, TPEHUPOBKA

IIPEACTABICHUH O
MOHATHH «XUMHYECKHI
areMeHT» U (hopMax
CYIIECTBOBaHUS
XAMHYECKHUX
AIIEMEHTOB B MPUPOJIE
Ha OCHOBE
CHCTEMaTH3alluH 1
paclIupeHus 3HaHUU
yuammxcs 00 aTomax u
MOJIEKYJIaX; YCBOCHUE
KIaccupuKaluu
DJIEMEHTOB (IejieHue Ha

NunuBunyanbHas
CaMOCTOSITeIbHAS
pabora.

I'pynnosas pabora
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AJIEMEHTOB
J.M1.Menneneena.
4.DopMBI CYIIECTBOBAHUS

naMati. PopMUPOBAHKE U
pa3BUTHE KOMIIETCHTHOCTH B
00JIaCTH UCTIOB30BAHUS

METaJIJIbl 1 HEMETAJLIBI)
1 (opMHUpPOBaHHE
YMEHUI U3BJICKATh U3

3JIEMEHTOB B IIPUPOJIE. HH(pOPMaIIMOHHO- MIePUOIUYECKON
[IpocThie u ClloKHBIE KOMMYHHUKAITMOHHBIX TaOJIUILIBI
BEIIECTBA. texHosoruit (UKT). uHpopmaruo 06
5.Jlenenne npocThIX JIMYHOCTHBIE: 3JIEMEHTAX
BEIISCTB Ha METAJIJIbI U Pa3BuTHE TOTOBHOCTH K
HEMETAILIEL. caM000pa30BaHUIO U
pEIIeCHUI0 TBOPUYCCKUX 3a]1a4,
MaTPUOTHYECKOE BOCIIUTAHUE
Ha IIpUMeEpE KU3HU U
NESATETbHOCTH PYCCKOTO
yuénoro-xumuka K.K.Knayca
Y OTKPBITUSI UM XUMHUYECKOTO
AJIEMEHTa pyTEeHHUS,
Ha3BaHHOTO B 4ecTh Poccum.
CocTaB BelIeCTB. 1.3aKoH mOCTOSHCTBA IIpenmerHble: YcBoeHue . OpoHTANbHBIN-
3aKO0H IIOCTOSHCTBA COCTaBa BEIIECTB. VYMeHue comocTaBIIsITh IIKOJILHUKAMU YCTHBIN OIIPOC

cocTaBa, XUMHUYECKHE
(bopMyIbI.

2. Xumuueckue GopMyIibl
coeIMHEHMI. 3HaUYCHHUE
dbopMyn A pa3BUTHUS
XUMHH.

3.Xumudeckas popmyna u
cocras BeniectBa. Cocras
BEIIECTBA — €0
BayKHeHmas
XapaKTEepUCTHKA.
HctuaHBIN cocTaB
(KayecCTBEHHBIN 1
KOJIMYECTBEHHBIN )
BCIICCTRBA.

4. DKCcrepUMEHTAIIbHBIC
METO/Ibl OTIPEICICHUS
COCTaBa BEIIECTB.
5.Bemectpa
MOJICKYJIIPHOTO U

IIPOCTBIE U CJIOKHbIE
BELIECTBA, U3BJIEKATh
uH(pOpMaIHIO U3
XUMHYECKON (POPMYIIBI.
MeranpeamerHble:
YMenue co3gaBarth,
MIPUMEHSTH U
npeoOpa3oBhIBATh 3HAKU U
CHUMBOJIBbI, MOJIETIN U CXEMBI
JUISL pellIeHUs] yUeOHBIX U
[I03HABATENbHBIX 3a/1a4.
JInyHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOT'O OTHOILIEHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHIO U
caMm000pa30BaHUIO HA OCHOBE

CYUIHOCTH U 3HAUYEHUS
OJIHOTO M3 BaKHEHIINX
3aKOHOB XMMHH,
o0ecrnevnBaroIIero
OCO3HaHHOE U3Y4YEHHUE
npeaMeTa;
dbopmupoBaHue y
yyaumxcs 3HaHuH 00
UCTHMHHOM COCTaBe
BEIIECTB M XUMHUYECKUX
dopmynax, ero
OTPaKAIOMINX;
pacKpbITHE POITU
XUMHYECKHX (HOpMyTT B
MO3HAHUU MUpa
BEIIIECTB.

NuauBunyanbHas
paboTa XUMHUYEeCKUit
JIUKTAHT

I'pynnosas pabota-
paboTa ¢ XUMBOpIaMHU
3aJjaHAe KPECTUKHU-
HOJIMKU
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HEMOJIEKYJIIPHOTO
CTPOEHUS, PA3INYHE B UX
(u3nUeCcKuX CBOMCTBAX.
3aBUCUMOCTDb MEXKY
CBOMCTBaMHM BEIIIECTB, UX
COCTaBOM UM CTPOCHHEM.

MOTHBAIINH K O0YICHHIO U
MO3HAHUIO.

AtomHO — MonekyispHoe | 1.Mcrtopus cranoBnenus B | [lpeamerHsle: YcBoeHue yyanmmucs 1
yueHHUe B XUMUHU. HayKe aTOMHO — YMeHue paznuyarh MOHIATHS | CYIIHOCTH, OCHOBHBIX
OTHOCUTENbHAS aTOMHAsT | MOJIEKYJISIPDHOTO yUCHHS. «aToM», «KMOJIEKYJIa, MOJIOKEHUHN U 3HAYCHUS
macca. ®axTel Ouorpaduu u «XUMHUYECKHH JUTSL pA3BUTHSI HAYKU
Hay4Hasl IeITeJIbHOCTh 3JE€MEHT»,MOECIUPOBATH aTOMHO —
M.B.JlomonocoBa. CTpOCHHE MOJIEKYJI METaHa, MOJIEKYJISIPHOTO
2.OCHOBHBIE MIOJIOKEHHUS aMMHakKa, BOJI0poJa, YYEHUS.
ATOMHO — MOJIEKYJISIPHOTO | XJIOPOBOAOPOJa, HAXOIUTh dopmupoBaHUE 3HAHUI
YUEHHSI. OTHOCUTEIbHYIO aTOMHYIO 0 Macce aToMa u
3.ATOoMHO — Maccy XUMMHYECKOT0 MOJIEKYJIBI KaKk 00 UX
MOJICKYJIIPHOE yUEHUE 3JIE€MEHTA. KOJIMYECTBEHHOM
Kak QyHIaMeHTaIbHas MeTanpeaMeTHbIe: XapaKTEPUCTHUKE;
TEOpHs €CTECTBO3HAHUA U | YMEHHUE ONPENETATh YCBOEHHUE
€ro 3Ha4eHHe IS W3Y4YCHHBIE OHSATHS, HIKOJIbHUKAMHU
pa3BUTHS HAYK O MpUpoJe. | 00001IaTh, 1€TaTh BHIBOIBIL. COJICpXKaHUs TTOHATUI
OObsicHEeHUE Ha eTo JInuHocTHBIE: «Macca aToMay, «Macca
OCHOBE MPUPOTHBIX Bocnuranne narpuotusma, MOJIEKYJIbI», «aTOMHAs
(pu3nyecKuX,XMUMHUECKUX | yBakeHUs K OTedecTBy, €AMHUIA MacChD,
,OMOJIOTUYECKHX ) TOPJIOCTH 32 OTEUECTBEHHYIO | «OTHOCHUTEIbHAS
SIBIICHUM. HayKy. aTOMHasi Macca
4 .Macca aToma — €ro
KOJTMYECTBEHHAs
XapaKTEePUCTHKA.
5.ATOoMHas eTUHUIIA
MaccCHhI.
6. OTHOCUTENBHAS
aTOMHas Macca JJIEMEeHTa
U €€ OIpEEIICHHE 110
NepUoOANYECcKOl Talnuie
AJIEMEHTOB.
OtHOCUTEIbHAS 1.Macca Monexkynsl — ee IIpenmerHble: DopMUpPOBaHUE . OpOHTANIbHBIN- 1
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MOJIEKYJIIpHasl Macca.
MaccoBrle 101
3JICMCHTOB B
COEIMHEHMIX.

KOJIMYECTBEHHAS
XapaKTEePUCTHKA.
2.0THOCUTENBHASA
MOJIEKYJIIpHAs Macca U ee
OnpeJieJICHuEe Ha OCHOBE
3HAYE€HHUH OTHOCUTEIBHBIX
aTOMHBIX Macc JIEMEHTOB
3. MaccoBsle nonu
3JIEMCHTOB B COCTaBE
BEISCTBA

YMeHne BRIUUCIATD
OTHOCHUTEJIbHYIO
MOJICKYJISIPHYIO MaccCy
BEIIIECTBA, MaCCOBYIO JIOJTFO
3JICMEHTA B COCAUHCHHH.
Pa3Butne ymenus npoBoIuTh
pacy€Thl IO XUMUYECKUM
dhopmynam.
MeranpeamMeTHble:

YMeHue co3aaBaTh,
MIPUMEHSITH U
npeoOpa3oBhIBATh 3HAKH U
CHMBOJIBI, MOJCIH U CXEMBI
JUISL pEeIIeHUs YUeOHBIX U
[M03HABATENIbHBIX 3a/a4,
YMEHHE TPOBOAUTD
BBIYKCIICHMUS.

JIN4YHOCTHBIE:

Pa3BuTHe OTBETCTBEHHOI'O
OTHOIICHHUSA K yu&0e,
FOTOBHOCTH U CIIOCOOHOCTH K
CaMOPa3BUTHIO H
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYCHHIO U
[MO3HAHUIO.

IMOHSTHS
«OTHOCHTEILHAS
MOJICKYJISIpHASI Maccay
1 PacKpBITHE CBA3CH
MEXy HUMH,
(dhopMHUpOBaHKHE YMEHUS
OTIPE/ICIISATh
OTHOCHUTEJIbHYIO
aTOMHYIO Maccy
9JIEMEHTA IO €T0
MTOJIOKEHHUIO B
MEePUOINYECKOM
TabanIEe XUMHUYECKUX
9JIEMEHTOB
JI.1.Menneneena;
dbopMUpOBaHHE YMEHHUS
pacCcUUTHIBATH
OTHOCHUTEIIbHYIO
MOJICKYJISIPHYIO MacCy
COEIMHEHM 10 €TO
XUMHYECKOHN popmyIie

YCTHBIH OIIPOC

NupuBunyanbHas
paboTa XUMHYECKHI
IUKTAHT

I'pynnosas pabota-
paboTa ¢ XuMBOpIaMHU
3aJjaHie KPECTUKU-
HOJIMKH

6/9

[Tepuoauyeckas cuctema
XUMHYECKHX JJIEMEHTOB
(TICXD) MenneneeBa

1 .Ileproauueckuii 3aKoH
AN .Menneneena:
KpaTKue CBEACHHUS U3
UCTOPUU OTKPBITHUS,
dbopmynupoBKa u
3HA4YCHHE 3aKOHA B
pa3BUTHUU HAYKH.
2.Ilepuoanyeckas
CUCTEMA JJIEMEHTOB KaK
rpaduueckoe
0TOOpaxeHue
MIEPUOINYECKOT0 3aKOHA;

IIpeamerHsbIe:

[ToHnmMaHne NepuoaNIECKON
CHUCTEMBI KaK €CTECTBEHHO-
Hay4yHOM Ki1accupuKanuu
XUMHYECKHX 3JIEMEHTOB.
YMeHHe oinb30BaThCs
NePUOINYECKOI TaOIUIIbI
MeranpeamMeTHble:
YMeHue onpenearhb
MOHSITHE, CO3/1aBaTh
00o00111eH1Ee, yCTaHABINBATh
HAJIOTH, KJIACCH(HUIIMPOBATh,

3HaKOMCTBO
IIKOJIEHUKOB C
MEePUOANUECKUM
3aKOHOM
JI.MW.MeHneneeBa Kak
byHIaMEHTATBHBIM
3aKOHOM COBPEMEHHOTI'0
€CTeCTBO3HAHMS, a
taxke ¢ IICXD kak
rpaguIecKuM
0TOOpaXeHNEM 3aKOHa,
€€ CTPYKTYPOH U

. UaauBuyansHas
paboTa XUMHUUYECKUIT
JUKTAHT

Pabora B mapax.
B3aMOIIPOBPEKA
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CTPYKTYpa CaMOCTOSITENIbHO BEIOUPATh npaBUIaMU

NEPUOINYECKON CUCTEMBI. | OCHOBAHUS U KPUTEPUH JUIS M0JIb30BaHUs

3.I3mMeHeHue CBOMCTB KJ1accu(uKanum, HEPUOANYECKON

3JIEMEHTOB U UX yCTaHaBJIMBaTh IPUUUHHO- TaOIULIEeH.

COCIMHEHUH B MEPUO/IAaX U | CIICACTBEHHBIC CBSI3U U

rpymnmnax. JieN1aTh BBIBOJIbI

4.XapakTepucTuka JIn4HOCTHBIE:

3JIEMEHTA 110 €ro Bocnuranue natpuotuzMa Ha

MIOJIOKEHHUIO B npumMepe

HEpUOJINYECKOI cucTeMe | )KU3HEICATEIbHOCTH,

JJIEMEHTOB. Hay4Horo noasura J[.1

Menneneeena

7-8/ BanentHocTh xumuueckux | 1. Ilonstue o IIpenmerHble: Crioco6¢cTBOBATH ®poHTanbHas padoTa
10-11 | >meMeHTOB. BAJICHTHOCTH XUMHUYECKUX | YMEHUE ONpeaeisiTh (dbopMUPOBaHHUIO y IOCKH

HIIEMEHTOB. BaJICHTHOCTh aTOMOB MOHATHUS

2.O1eMeHTHI ¢ XUMHUYECKHX 3JIEMEHTOB B «BAJICHTHOCTHY» U

MOCTOSIHHOW U OMHAPHBIX COCAMHEHUSX; (dbopMHpOBaHUIO WnpuBuyanbHas

HepEeMEHHOI ymeHnue nosib3oBathes [ICXD | ymenuit onpenensts CamocrosrenbHas

BAJICHTHOCTBIO. Menpneneesa. [Ipu 3HAYeHUs BAJIEHTHOCTU | paboTa-

Onpenenenue 3Ha4eHUN OIIpeJIeIEHUH BaJICHTHOCTU. | 3JIEMEHTA I10 €ro B3aUMOIIPOBEPKa

BAJIEHTHOCTHU 3JIEMEHTA 10
ero nojoxeuuro B [ICXDO.

MeranpeamMerHble. Y MEHHE
CO3/1aBaTh, IPUMEHSATH U
npeoOpa3oBhIBATh 3HAKU U
CHUMBOJIBbI, MOJIETIN U CXEMBI
JUISL pellIeHUs] yUeOHbIX U
IIO3HABATENbHBIX 3314
JInyHOCTHBIE .
dopMupoBaHue
OTBETCTBEHHOT'0 OTHOILIEHUE
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBAIIUH K 00YUEHUIO U
MTO3HAHUIO

noJioxenno B [ICX0D.
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KonuuecTBo BemecTsa.
Momnspaas macca

1 .IloHsATHE «KOJINYECTBO IIpexmeTHbIe: CnocobcTBOBATH @poHTAJIBHBII- 1
BELIECTBA» B XUMHH. YMeHue BIYUCIIATh (bopMHpOBaHUIO YCTHBII o1poc-

2. Monb — equHMLA MOJISIPHYIO Maccy U B3aMMOCBSI3aHHBIX pabota y 1ocku
U3MEpPEHUS KOJINYECTBA OIIPEACIIATD CBA3b MEKIY MOHSTHH: «KOJIUYECTBO

BEILIECTBA. YHCIIOM CTPYKTYPHBIX BEILIECTBAY, «MOJIbY,

3.Iloacuer konuuecTBa €MHHUI] B BELIECTBE U «MoJisipHas macca» - u | I'pynnoBas
BEIIIECTBA IIPH U3BECTHOM | KOJIMYECTBOM BEIIECTBA, (bopMHpOBAHUIO nMCcbMeHHas padoTa .
YHCIIE YAaCTHUI] U IIOHUMATh COCTaB YMEHU BBIIIOJIHATH

OIpeieIeHne Yucia MIPOCTEHIINX COEAMHEHHH IO | pacyeThl HAa UX OCHOBE.

YacTHUIL IIPH U3BECTHOM UX XUMUYECKUM (PopMyJiam,

KOJINYECTBE BEILECTBA. YMEHHUE ONpeAeIATh MacCy

4.MounspHas Macca. BEIIECTBA I10 U3BECTHOMY

Beruucnenue MossipHOit KOJINYECTBY BELIECTBA U

Macchl BEIECTBA. KOJINYECTBO BELIECTBA 10

5.B3auMocCBsI3b NOHATHH HM3BECTHOM Macce.
«KonnuecTBo BenecTBay, | YcTaHaBIMBAaTh MPOCTEUILINE
«MOJISIpHAsl Maccay, (hopMyIIbI BEIIECTB MO
«Maccay. Perierune 3aga4d. | MacCCOBEIM JOJISIM
XUMHYECKHUX DJIEMEHTOB.
MeTanpeamMeTrHbie:
YMeHne caMoCTOSTENBLHO
CTaBUTH U (POPMYIUPOBATH
HOBBIE 33]1a41 B 00YYEHUU U
MMO3HABaTEeILHOMI
JIEATEIbHOCTH, Pa3BUBATH
MOTHUBBI U HUHTEPECHI CBOEH
MO3HABATEILHOM
JIESITEIILHOCTH.
JIN4HOCTHBIE:
dopmMupoBaHue
OTBETCTBEHHOI'O OTHOIIEHMS
K yu€be, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOPa3BUTHIO U
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camM000pa30BaHHIO Ha OCHOBE
MOTHUBAIIMH K OOYUYCHHIO U
1o3Hanu. PopMupoBaHue
LIEJIOCTHOTO MUPOBO33pEHNS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
OO0I11eCTBEHHOHN NPaKTUKH.

2. XuMu4ecKHe peakium.

3aKkoHbI cOXpaHeHHUs MacChl U JHeprum. ( 6 4.)
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CynHoCTh XUMHYECKUX
peaKkui U NPU3HAKH UX
npoTekaHus. TermioBou
ad ekt peakuu

1.IToHsiTHE U CYLTHOCTD
XAMHYECKON PEAKIUU C
TOYKH 3PEHUS AaTOMHO —
MOJIEKYJISIPHOTO YUEHHUS.
[Ipu3Haku nporekaHus
XAMHYECKHUX PEaKIUM.
2.M3MeHeHne 3Hepruu
BEILIECTB — BAKHEUILINI
MPU3HAK IPOTEKAHUS
XAMHYECKOW PEaKIUU.
[lonsiTHe 0 TEmIOBOM
addekTe peakum, SK30- U
SHAOTEPMUYECKHUX
peaKkIusax u
TEPMOXHUMHUYECKUX
YpaBHEHUSAX

3.3aK0H coOXpaHEHUs
Macchl BemecTs. Mcropus
OTKPBITHSI 3aKOHA.
5.00bsICHEHHE CYIIHOCTH
3aKOHa C MO3ULUI aTOMHO
— MOJIEKYJIIPHOTO Y4YEHHUS.
6. XumMmnueckue
ypaBHEHUS, UX
COCTaBJIEHUE Ha OCHOBE
3aKOHA COXPaHEHUs MaCChl
BELIECTB.

7.B3anMOCBsI3b Macchl U

IIpenmerHble:

[TonuManue cymnocTu
XUMHUYECKON PEaKLnu,
YMEHUE BBISBIISATH MPU3HAKU
XUMHUYECKON pPeaKluu,
3HaHHUE TOHSTHS «TEIJIOBOM
a3 dexT XumMuIecKoi
peaKIm.
MeranpeaMeTHbIE:
YMeHue caMoCTOATEIbHO
CTaBUTH U (POPMYITHPOBATH
HOBBIE 337]a4M B yuéoe u
M03HABATEIbHOU
NEesTeTbHOCTH, Pa3BUBAThH
MOTHUBBI U HTHTEPECHI CBOEH
MO3HABATEIbHOMN
NEeATEIbHOCTH.
JIMYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOT'O OTHOIIIEHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOPAa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0yICHUIO U
TTO3HAHMIO.

PazButne 3Hanuit
YYaIIUXCs O CYITHOCTH
1 TIpU3HaKax
MIPOTEKAHUS
XUMHUYECKUX PEAKIUH;
dbopmupoBaHue
MpeCTaBICHUN
[IKOJILHUKOB 00
W3MEHEHUU DHEPTUU
BEILIECTB KakK 00
OCHOBHOM TpHU3HAKE
IIPOTEKAHUs PEaKIMi U
0 KJaccu(puKau
XAMHYECKHUX PEAKIUH,
COCTaBJICHHOM Ha
OCHOBE 3TOr'0
MPU3HAKA. Y CBOCHUE
Ha aTOMHO —
MOJIEKYJIIPHOM YpOBHE
CYIIIHOCTH 3aKOHa
COXpaHEHHUs MacChl
BEIISCTB; IOHUMAaHUE
IIKOJbHUKaMH
3HAYCHHS 3aKOHA JIJIA
Pa3BUTHUS XUMUU U
HayK O TIPUPOJIC B
IIEJIOM, a TaK¥Ke
BO3MOKHOCTEH

®poHTATBHbIN-
YCTHBIHA OIIPOC-
paboTta y 10CKH

NupuBunyanbHas -
MUChbMEHHas padora
B3aHMM-OIPOBEpPKa
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SHEPTUHU BEIECTBA, UX
W3MEHEHHUEB XOJIE
XUMHUYECKUX PEaKIUM.
3aKOHBI COXPAHCHHS
MaccChl U SHEPIruM.
8.3HayeHue 3aK0HA I
Pa3BUTHS HAYKU U
OOBSICHEHHS CYITHOCTH
MPUPOIHBIX MTPOLIECCOB U
SIBIICHHH.

HpI/IMCHCHI/IH €ro 4Jid
00BICHEHUS
IIPUPOJHBIX SABJICHUN U
IIPOIIECCOB.
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3aKOH COXpaHEHHUs MaCChl
Y SHEpruu YpaBHEHUS
XAMHYECKUX PEaKIUi

1.CocraBnenue
YpaBHEHUN XUMHYECKUX
pEaKLHl U pacCTaHOBKA
KO2(PHUITUEHTOR B ATHX
YpaBHEHUSX.

2.YteHue ypaBHEHU
XAMHYECKUX PEaKIUM.

IIpeamerHsbie:

YMeHue HaXxoIuTh Maccy
OJIHOT'O U3 UCXOJIHBIX
BEIIECTB WU MPOYKTa
XMMHYECKON PEaKIUH,
UCMOJb3Ys 3aKOH
COXPaHEHHUs MacChl BELIECTB
B XMMHUYECKUX PEaKIMSIX;
YMEHHE COCTABIISATH IPOCTHIE
YPaBHEHMSI XUMUYECKHX
peaKuuid.
MeranpeaMerHble:
Pa3ButHe criocobHOCTH
CaMOCTOSITEIILHO
IJIAaHUPOBATh MYTH
JOCTUKEHUS LIeTIEd, B TOM
YlClie aJIbTepHATUBHBIE,
OCO3HaHHO BBIOMpPAThH
Haubosee 3 pexTUBHBIE
CMOCOOBI pelIeHus1 y4eOHbIX
Y TIO3HABaTEJIbHBIX 33]1a4.
JInyHOCTHBIE:

Bocnuranne poccuiickux

l“pa)K)laHCI(OI‘/’I NACHTUYHOCTH!

maTpuoTU3Ma, YBaXXCHUA K
OreyecTBy.

PazButne u
3aKpeIUICHUE YMEHUI
COCTaBJISITh YPAaBHEHUS
XUMHUYECKUX PeaKui
Ha OCHOBE 3aKOHA
COXPaHEHHUsI MacChl
BEILIECTB

OpOHTAIIBHBINI-
YCTHBIN OIpoC-
paborta y 10CcKu

NuauBunynanas
paboTa-nucbMeHHas
pabora.- pabota 1o
KapTOYKaMB3aHMOIIPO
BEpKa
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Pemenue 3agau: pacueTsl

1.PacueTsl o

IIpeaMeTHbIE:

3akperuieHne YMEHUI

DdpoHTATLHBII-

1
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0 XUMHYECKUM
YpaBHEHUSM

TCPMOXUMHUYCCKUM
YPaBHEHHSIM.
2.0npeneneHue Maccol
WM KOJINYECTBA
MCXOJHOTO BEIIECTBA MPU
W3BECTHON Macce Wil
KOJINYECTBE MPOTyKTa
pEaKIIHH.

3.0mnpeneneHue Maccol
WM KOJIMYECTBA IMPOJYKTa
pCaknuu nNpu U3BECTHBIX
Macce WIN KOJIMYEeCTBE
HCXOJIHOTO BEIIECTBA.

YMeHue coCTaBIIsATh
YPaBHEHUSI XUMUYECKUX
peakuuil ¥ NpOBOAUTH
pacy€Tsl 110 HUM. Y MEHUE
peuiaTh XMMHUYECKHUE 3a1a4H.
MeTanpeamMeTHblie:
YMeHue COOTHOCUTH CBOU
JEUCTBUS C INIAHUPYEMBIMU
pe3yibTaTamu,
OCYHIECTBIISATH KOHTPOJIb
CBOCHU JIEATENBHOCTH B
MPOLIECCE TOCTUKEHUS
pe3yibTaTa, ONpeAeiaTh
CHOCOOBI IEUCTBUI B paMKax
MIPEIOKEHHBIX YCIIOBUU U
TpeOOBaHUH,
KOPPEKTUPOBATh CBOU
JEHCTBUS B COOTBETCTBUH C
HU3MEHSIOIIENCS CUTYyallue.
JIMYHOCTHBIE:
dopmMupoBaHue
OTBETCTBEHHOI'O OTHOLLIEHUS
K yu€be, TOTOBHOCTHU U
CIOCOOHOCTH K
CaMOPa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHUBAIIMH K OOYUYECHUIO U
MO3HAHMUIO.

COCTaBJISITh YPAaBHEHUS
XUMHUYECKUX PEaKIUi U
dbopMupoBaHue
YMEHHH peliarth 3a1a4uu
Ha OCHOBE 3THUX
ypaBHEHUU

YCTHBIH OIIPOC-
paboTta y 10CKH

NunuBuayanbHas
paboTa-nrucbMEeHHAS
pabora.-
B3aMMOITPOBEPKA

16

THIpl XUMHUYECKUX
peaKuui.

Knaccudukanms
XUMHYECKHUX PEAKIIHiA 1O
NPU3HAKY KOJINYECTBA U
COCTaBa UCXOTHBIX
BELLIECTB U MPOAYKTOB
peaxiuu

IIpenmerHbie:

YmMmenue knaccuduuupoBartb
XUMUYECKHUE PEAKIINH 110
BBEIOpAaHHOMY TPU3HAKY.
MeranpeamMeTHsble:

YMeHue coCTaBIATh
KJ1acCU(UKALMOHHBIE U
CpaBHHUTEIbHBIC TAOIHUIIBI U
CXEMBbI, OIIOPHBIEC KOHCITEKTEL.

3akperieHue u
pa3BUTHE 3HAHUH O
XUMHNYCCKUX peaKHI/ISIX
Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO
YUEHUS U 3aKOHA
COXpaHEHUs MACChI
BEIIIECTBA;
CI0COOCTBOBATH

['pynnosas pabota ¢
pEeaKTHBaMHU

WNHuBuaynaHbIIICEM
€HHBII oIpoc-
TECTUPOBAHUE
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YMeHue onpenearhb
MOHSTHS, CO3/1aBaTh
000011IeHNS, YCTaHABIINBATh
aHaJIOTUH,
KJaccu(puuupoBaTh.
JInyHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€Oe, TOTOBHOCTH U
CIOCOOHOCTH 00yYarOIIMXCs
K CaMOPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
MOTHBAIINH K O0YICHHIO H
MO3HAHUIO.

YCBOGHUIO
MIKOJTbHUKAMHU
KJIacCU(UKALIUN
pEaKImii 0 MPU3HAKY
KOJINYECTBA M COCTaBa
MCXOJIHBIX BEIECTB U
MPOJYKTOB PEAKIUH.
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O6o0maromuit ypox mo
TeMe «XUMHUYECKHEe
3JICMEHTBHI, BEIIECTBAY

1.CymHOCTh XUMUYECKUX

peaxiuii ¢ mo3unuin
ATOMHO-MOJIEKYJISIPHOTO
YUEHHUSL.

2.Hayuno —
TEOPETUYECKHE OCHOBBI
COCTaBJICHUS YPAaBHEHUHN
XUMHUYECKHUX PEAKIIHIA.
Knaccudukanms
XUMHUYECKHUX PEAKIIHIA.
3.Pemenue 3amau
M3YYEHHBIX TUIIOB:
pacyeTsl 10 YpaBHEHUSAM
XUMHUYECKHUX PEeaKIIHii

4. Xumus — HayKa o

BCIICCTBAX, UX CBOMCTBaxX

nu HpeBpaHIGHI/HIX.
5.0CHOBHEBIE TOHATHUSA

IIpeamerHbie:

3HaHKEe OCHOBHBIX ITOHSTHH,
M3y4aeMbIX B JaHHBIX TEMax.
VMenune 3anmceIBaTh
YpaBHEHUSI XUMUYECKUX
peakuuii. Y MeHue BbIUUCIATh
[0 XUMUYECKUM YPAaBHCHHSIM
Maccy WIH KOJIMYECTBO
BEIIIECTBA MO U3BECTHOU
Macce MO0 KOJIHYECTBY
BEIIIECTB OJHOTO M3
HMCXOJHBIX BEIIESCTB HIIN
MPOAYKTOB PEAKIUU.
MeranpeaMerHble:

YMeHure oIleHUBaTh
MPaBUIILHOCTh TOMOJTHEHUS
y4eOHOM 3a/1a4H,
COOCTBEHHBIE BO3MOYKHOCTH

XUMUU: «XUMHUYECKUN e€ perieHus.

AIIEMEHTY, «BEIIECTBO, JIn4HOCTHBIE:
«XAMHYECKAs pEaKIus», dopmMupoBaHuEe ETOCTHOTO
«XUMHYECKas MHUPOBO33PEHUS
TEXHOJIOTHSI. COOTBETCTBYIOIIETO

O6o0061enue u
cHCTEMAaTHU3aIus
3HaHUM y4yalmxcs o
XUMHUYECKUX PEAKIUAX
C MO3ULIMI aTOMHO-
MOJIEKYJIIPHOTO
YUEHHS; 3aKPETICHHUE
YMEHUI COCTABIISATh
ypaBHEHUS
XUMHUYECKUX PEaKUui 1
pemiarh 3a7a4i Ha UX
ocHoBe. O000IIEHHE 1
CHCTEMAaTU3allHs
3HAHUU O Ba)KHEUIIMX
XUMHYECKHUX MOHITHIX,
3aKperyieHHe YueOHbIX
yMEHUN

OpOHTAIBHBINA-
YCTHBIA OIIPOC-
paborta y 10CKu

Pabota B rpynmnax-
XUMHYECKOE JIOTO

Pabora B mapax —
KPECTUKH - HOJIMKU

NuauBunyanbHas
paboTa-nucbMeHHast
pabora.- TecT
B3aMMOIIPOBEPKA
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6.1loHsTHEe «BEIIECTBOY» B
bu3HKe U XUMUH.
Crpoenue, coctaB u
CBOMCTBA BEIIECTB.
3aBHCHMOCTE CBOMCTB
BEIISCTBA OT €ro CocTaBa
U CTPOCHHUS.

7. KonndecTBeHHEIE
XapaKTEePUCTUKU
XHMHYECKOI0 3JIEMEHTA U
BCIICCTBA.
8.ATOMHO-MOJIEKYJISIPHOE
yueHue.O0bsacHeHne
(UBUYECKUX, XHMUYECKHUX
U IPYyTUX TPYII SIBJICHUN
C €ro IIO3ULIHH.
YpaBHEHUSM.

COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH.
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KonTponbnas pabora Nel:
«XMMHYECKHE DIIEMEHTHD)

Bce nmoagaTust janHoun
TEMBI.

IlpexmeTHBbIC: 3HAHUE
OCHOBHBIX ITOHSTHH,
M3y4aeMbIX B IaHHBIX TEMAX.
VMeHue BBIYUCIIATE 10
XUMUYECKUM YPABHEHUSAM
MacCy WIH KOJIMYECTBO
BEIIECTBA 110 U3BECTHOM
Mmacce.

MeranpeamMerHble .
Bnanenue ocHoBaMu
CaMOKOHTPOJISl, CAMOOLICHKH,
MIPUHATHS pELICHUN U
OCYULIECTBJIEHUSI OCO3HAHHOT'O
BbIOOpA B yueOHOI 1
IMO3HABATEILHOU
JeATEIIbHOCTH
JIN4HOCTHBIE:
(dhopMupoBaHue
OTBETCTBEHHOI'0 OTHOIIICHHE
K yué0e, TOTOBHOCTH 1

OnpeneneHue cTeneHu
YCBOEHHUS
MIKOJIbHUKAMU
M3Y4YEHHOI'0 MaTepuana
U TIPEIMETHBIX YMEHUMN

CamocrosTenbHas
MUChbMEHHas padora
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CIIOCOOHOCTH K
CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE
MOTHUBAIIMH K OOYUYCHHIO U
MMO3HAHMUIO.
3.Metoanbl xumMuu (2 4.)
19 MeTtopl, CBI3aHHBIC C Jlousarue «meTon» B IIpeamerHsbie: PazButue 3Hanni ®poHTaTBHBIN
M3y4YECHHUEM BEIIIECTB: HayKe. (hopMupoBaHUE MOHITHHA y4aumxcs 0 MeTojax MMCbMEHHBIN onpocy | 1
Ha0JII0IeHUE, OIIMCAHHE, .MeTtoapl XUMUH U UX METO/]I, HOHUMAaHHU XHUMHUYECKOI0 JOCKH paboTa HaJl
CpaBHEHUE, XUMHYECKUI Kiaccudukarms. 0COOEHHOCTEH METO/IOB MO3HAHUS PU omnOKaMu
AKCIIEPUMEHT .XapakTepucTuka XMMHH B CPAaBHEHUHU 3HAKOMCTBE C
Ba)KHEHUIIINX METOJIOB 00IIeHayIHBIMA METOIaMHU METOJIaMH aHaJIu3a u NunuBuyanbHbIN
XHMUH: HAOJIIOJCHHS, MeTanpeaMeTHble . yMEHUE | CUHTE3a XUMUYECKHX YCTHBIM OIIPOC-
ONKMCaHUSs, CDAaBHEHMUS, CaMOCTOATEJIBHO ONPENENATh | COSAUHEHMUII; Mpe3eHTalNs
AKCIIEPUMEHTA, IIEJTH CBOETO O0yUYeHUs dbopmupoBHane
MO/JICIMPOBAHUA, JIn4HOCTHBIE: MEPBUYHBIX
MIPOTHO3UPOBAHMS, (hopMUpOBaHHE IEITIOCTHOTO MIPEJICTaBJICHUIA 00

XHUMUYECKUH S3BIK. aHajan3a, CHHTE3a. MHPOBO33PEHHUS , WHJUKATOpax,

[Tonsarue 06 naauKaTOopax. | .AHaIN3 BEIIECTB U €r0 COOTBETCTBYIOIIETO KHCIOTax M IejIoYax.
BHJIbI (KQYECTBEHHBIN U COBPEMEHHOMY YPOBHIO O0o001eHue u
KOJIMYECTBEHHBI). Poib pa3BUTHUA HAYKU U paclIMpeHne 3HaHUI

20 aHaJn3a BEIISCTB B 0OIIECTBEHHON TIPAKTHKH. y4auuxcs o

Pa3BUTUU XUMUYECKOMN XUMHYECKOM SI3BIKE B 1
HayKH. 3aKpEIUICHUE YMEHUN
.KauecrBenHnrIii anaaus MPUMEHSTH €T0 B XOJI€
BemecTB. [ToHsTue 00 MMO3HAHUS XUMHIECKUX
MHAMKATOpax. 00BEKTOB.
.Onpenenenue KUCIoT u
IIEI0YEH C ITOMOIIILIO
WHJIUKaTOPOB.
KonngecTBeHHEBIN aHAIN3
BEIIIECTB.
.Cunre3 Bemects. Poib
CHHTE3a B Pa3BUTUU
XUMHH.
9. IToHATHE 0 XUMHUYECKOM
s3bike. KpaTkue cBeneHus
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U3 UCTOPUU €TO
CTaHOBJICHHS.

10.CocTaB XMMHYECKOT'O
SI3BIKA.

11.Bo3MoskHOCTH
HCIIOIL30BaHUs
XAUMHYECKOI0 SA3LIKA B
y4eOHOM MTO3HAHUH.

4, BemecTrBa B

OKpY:Kalolleil Hac npupoae u

TexHuke ( 6 4.)

21

YucTele BEllecTBa U
CMECH.

[TonsiTHE O YKCTHIX
BEII[ECTBAX U CMECSX.
PasnooGpasue cmeceit
BeILIECTB. [ OMOreHHbIE U
reTepOreHHbIE CMECH.
CriocoObI pa3eseHus
CMeCeH BEIIECTB.
Cwmecu B mpupoe.
[lonsiTue 0 npumecH.
[IpuponHbIe cMecH Kak
MCTOYHHK MOJIYyYECHHS
YUCTHIX BEIECTB.

IIpenmerHbie:

3HaHMe c110co00B
pasaeneHus pa3InuHbIX
cMecel. YMeHue pa3aensiTh
cMecH

MeranpeamerHble:
YMeHue COOTHOCUTh CBOU
JEICTBUS C IJIAHUPYEMBIM
pe3ynbTaramu,
OCYILIECTBIISATh KOTHOJIb
CBOCH JESATENbHOCTH B
rpouecce JOCTUKEHUs
pe3yJiprara

JIMYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOI'O OTHOILIEHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH 00yYaromuxcs
K CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0YYCHHIO
MTO3HAHUIO

Crioco0cTBOBATH
Pa3BUTHIO 3HAHUI
[IKOJILHUKOB O
BEIIIECTBAX, O
pacnpocTpaHEeHUN
BEIIICCTB B MPUPOJIC,
YCBOCHHUIO MOHATUI
«YHCTOE BEIIECCTBO» U
«CMECBY, a TAKIKE
IMOHSTHUH,
HEIOCPEICTBEHHO
CBSI3aHHBIX C HUMU

®poHTaTBHBIN
YCTHBIHA OIIPOC

NuauBunyanbHas
pabora ¢
BEIICCTBAMH,
KOJIICKIIMSMU.
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[IpaxTuueckas padora Ne2
1o teme: «O4YuCTKa
BEIIIECTB»

IIpaBuia TeXHUKH
0€30MacHOCTH MpHU
BBITNIOJIHEHUH OIBITOB 110
pa3IesIeHUI0 CMECH
BELIECTB.

OuncTKa MOBapeHHOM
COJIM OT MPUMECEN MeJIa U
necka (pacTBopeHue,
bmibTpOBaHNE U
BbIIIApYBaHUE.
Bo3sronka, neperonka u
SKCTparupoBaHuUe.

IIpenmerHsble : 3HaHUE
METOJ0B OYMCTKH BEILIECTB,
YMEHUE pPa3leNsTh CMECH,
MIPOBOJIUTH OYUCTKY BELIECTB
OTCTauBaHUEM,
(bunpTpOoBaHHUEM,
BBIITAPUBAHUEM. Y MEHHE
ONMCHIBATh CBOMICTBA
BEILECTB U CMECEU B X0
JEMOHCTPALIMOHHOIO U
71a00paTOPHOTO
JKCIEpPUMEHTA. Y MEHHE
CpaBHMBATh YUCTHIE
BEILIECTBA U CMECH
MeranpeamMerHbie Y MEHHE
Jie1aTh BBIBOJIBI U3
pE3yAbTaTOB NMPUBEAEHHBIX
XUMHUYECKHUX OMBITOB,
COCTaBJIITh

KHaCCHq)I/IKaHI/IOHHBIe CXCMBI.

JINYHOCTHBIE!
dopmupoBaHue
KOMMYHHKaTUBHON
KOMIIETEHTHOCTH B OOIIICHUU
U COTPYAHUYECTBE CO
CBEPCTHUKAMM, B3POCIIBIMU B
npoiiecce 00pa3zoBaTEIHLHOM,
0OIIIECTBEHHOM MOJIE3HOH ,
y4eOHO- UCCIIeI0BATENHCKOU
U JPYTHX BUJIOB
JIEeITEILHOCTU

3akperneHue,
MIPUMEHEHUE U
OLICHMBAHUE 3HAHUI
Y4YaIUXCS O
BO3MOKHOCTH U
crocobax paszeneHus
cMecel BeIeCTB;
dbopmupoBaHue
COOTBETCTBYIOIINX
9KCIIEPUMEHTAIIbHBIX
yMEHU

®poHTaTBHBIN
YCTHBIHA OIIPOC
CamocrosTenbHas
paboTta: mpUMEHSThH
Ha MPAKTHKE
Pa3IUYHBIE CTIOCOOBI
OYHCTKH BEIIECTB,

23

PactBops1

PactBOpBHI,
pacTBOPUMOCTb,
HaCBILICHHBIE,
HEHACBILICHHBIE PACTBOPHI
MIPUPOJIBI PACTBOPUTEIISL.

IIpenmeTrHble : 3HaHUE
IIOHATHE «PACTBOP» U
pPacTBOPUMOCTH BEIIECTB
MeranpeamMerHbie Y MeHUE
CO31aBaTh, IPUMEHSTH U

Pa3BuTh 3HaHNSA
IIKOJIBHUKOB O
TOMOT€HHBIX CMECIX
[IpY 3HAKOMCTBE Ha
BHYTPHUIPEAMETHOM U

NuauBunyanbHas
pab- noxman

paboTa B rpymnmnax —
n1abopaTopHbIe
OTIBITHI, PACTBOPEI
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0 ko3 unmenrte
PacTBOPUMOCTH. KPUBBIC
PacTBOPUMOCTH.

peoOpa3oBhIBATH 3HAKH U
CHMBOJIBI, MOJICIH B CXEMBI
JUISl pELIEHUs] YUEOHBIX U
MO3HABaTeNIbHBIX 3a7a4.
JINYHOCTHBIE!
dopmMUpOBaHKE IIETOCTHOTO
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH, Pa3BUTHS
MM03HABaTEILHON aKTUBHOCTH

MCKIPCIAMECTHOM
YPOBHE C pacTBOpaMu
TBCPABIX BCIICCTB U
YCBOCHHUE
3aKOHOMEPHOCTEN UX
pacTBOpEeHHUS.

24

[IpakTuyeckast pabora Ne3
PacTBOpUMOCTSH BelecTB

PacTtBOopuMOCTh BeniecTs

IIpeamerHsbie:
(hopMUpOBaHUE YMEHUS
MIPOBOJIUTH XUMUYECKUM
SKCIIEPUMEHT, ONPEIEIIATh
pPacTBOPUMOCTD BEIIECTB,
MpUOOpETEHNE HAaBBIKOB
oOparmieHus ¢ 1ab0paTOPHBIM
o0opynoBaHuEM
MeTanpeamMeTHble:
YMeHHne COOTHOCUTH CBOHU
JEHUCTBUS C TJITAHUPYEMBIM
pe3yibTaTamy,
OCYIIECTBISATH KOHTPOJIb
CBOEU AEATEIbHOCTH B
MPOIIECCE TOCTUKEHUS
pe3yibTaTa

JIMYHOCTHBIE
dopMupoBaHue
OTBETCTBEHHOI'O OTHOIIICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOPAa3BUTHUIO U K
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0yIEHHUIO U
MMO3HAHUIO, OCO3HAHHOMY

CaMOCTOSTEIIFHOE
BBITTOJIHEHHE
1a00paTOPHBIX
OIIBITOB
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BBIOOPY U TIOCTPOCHUIO
naJbHENIen
VWHJIUBUYAIbHON
TPACKTOPHH 00pa30BaHUs

25 CriocoObI BEIpaKEHUS IIpeameTHble: yMeHUE PackpsITh CyIIHOCTH .®poHTanbHas padbora
KOHIIEHTpalui pacTBOpoB. | MaccoBast 1o BBIUUCIIATh KOHLIEHTPALHIO CMBICJIa IOHATUS y JOCKH
Pemenue 3anau pacTBOPEHHOI'O BEUIECTBA, | PACTBOPOB I10 Macce «KOHLIEHTpALIUs

PacTBOPEHHOIO BEIECTBA U pacTtBOopa» u ycBoeHue | VnauBuyanbHas
00BEMY MITH Macce LIKOJIbHUKAMHU CaMOCTOSITENIbHAS
pacTBopuUTeIIs croco0oB BbIpaXXeHUs | pabora
MertanpeamerHbie: KOHLEHTpaLuu
YMeHue nenatb BBIBOBI U3 BEIIIECTBA B paCTBOPE;
Pe3yJIbTaTOB MPOBEAEHHBIX (dopMupoBaHue
XMMHUYECKHUX OIBITOB YMEHUH peliaTh
JInyHoCTHBIE! COOTBETCTBYIOILINE
¢dbopmupoBaHue pacyeTHble 3aa4u.
KOMMYHHKaTUBHOM 3aKpenuTh 3HaHUS
KOMIIETEHTHOCTH B OOIIIEHUU | YMEHHI peraThb
U COTPYJHUYECTBE CO pacueTHbIe U
CBEPCTHMKAMM, B3POCIIBIMU B | 3KCIIEPUMEHTAJIbHBIE
poluecce 00pa3oBaTeIbHOM, | 33a7a4y, UCIOJb3Ys
OO0I1IECTBEHHO- MTOJIE3HOU U W3YYEHHBIE ITOHATHUS U
JIPYTUX BUIOB JESATEIBHOCTH | 3HAHUS
3aKOHOMEPHOCTEH.

26 [IpakTuueckas pabora Maccosas nons IIpenmerHble: ymeHue 3akperneHue, CamocTrosTenbHas
Ned: «IIpurorosnenue pPacTBOPEHHOT'O BEIIECTBA | BBIYUCIATH MACCy, 00BEM, IIPUMEHEHNE U paboTa, BHIOJIHEHNE
pacTBOPOB 3a/1aHHOM KOJIMYECTBO PACTBOPEHHOTO | OLIEHMBAHUE 3HAHUI MPAKTUYECKON
KOHLIEHTPaLUN» BEIIECTBA M PACTBOPUTENS MO | yJalUXCs O pacTBOpax | pabOThI

OnpeaeIEHHON
KOHIIEHTPAIIUU PacTBOPA,
MIPUTOTABJIMBATH PACTBOPHI
3aJIaHHOM KOHIIEHTPALUU
MeranpeamMeTHble:

YMeHue opranu3oBhIBaTh
CBOIO pabOTy TUTAHUPOBATH
NEeSITeNIbHOCTD, OCYIIECTBIISATh
y4eOHOe COTPYAHUYECTBO H

BEILIECTB U
¢dbopmupoBaHue
IKCIIEPUMEHTAIbHBIX
YMEHH TOTOBUTH
pacTBOPHI pa3HOU
KOHILIEHTPALIUH.
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COBMECTHYIO JEATEIIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMM,
paboTaTh HHIMBUYaTHHO B
nape

JIMYHOCTHBIE
dhopmupoBaHue
KOMMYHHUKAaTUBHOU
KOMITETEHTHOCTH B OOIIEHUU
U COTPYIAHUYECTBE CO
CBEPCTHUKAMHU, B3POCIIBIMU B
nporecce 00pa3oBaTeIbHOM,
00IIEeCTBEHHO- MOJIE3HOM U
JPYTUX BUAOB AECSATEIbHOCTH

5. IlonsTHe O ra3zax.

Bo3nyx. Kucaopoa. I'openne. (7 4.)
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3akou ['eii-JIroccaxa
3akoH ABorajapo.
Pemenue 3agau.

["a3000pa3Hoe cocTosiHue
Berecta. O0IMe
CBOIiCcTBA ra30B. 3aKOH
ABorazipo. MoJsipHbIit
00BEM ra3oB

IIpeamerHsbie:

YMeHue npuMeHsTh ra3oBble
3aKkoHbI I eii-JIroccaka n
ABOTaJIipo pu NPOBEIACHUN
XAMUYECKHAX PACUETOB.
YMeHnue onpeaensiTh
COOTHOIIICHUE Ira30B U UX
CMecel B XUMHYECKHX
peaKkIusIX, HaXOIUTh
OTHOCUTEJIbHYIO TJIOTHOCTh
ra3oB I10 3HAYEHUIO UX
MOJIEKYJISIPHBIX Macc,
paccUYUTHIBATh
OTHOCHUTEIIbHBIC
MOJICKYJISIPHBIE MACCHI
ra3o00pa3HbIX BEIIECTB IO
3HAYCHUIO UX OTHOCHTCILHOM
IUIOTHOCTH.
MeranpeamMeTHble:
VMeHne caMocTosSTeIbHO
ONPEAEIISTh LA CBOETO
oOydeHus1, CTaBUTh U

bopMyIHUpoBaTh JUIs cebds

PazBuTh 3HaHUS
yuammxes o
XUMHUYECKUX PEAKIUAIX;
YCBOMUTH MaTepuai oo
0COOCHHOCTSX
B3aMMOJICHCTBUS
ra3000pa3HbIX
BCIICCTB.

®poHTanbHas padboTa
y JOCKH

CamocTosTenbHas
pabora

NuauBunyanbHas
ITOATrOTOBKA YCTHBIN
JTOKNaI
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HOBBIC 33J1a4H B y4&0e u
[T03HABATEIbHOU
NesITeIbHOCTH, Pa3BUBATH
MOTHUBBI U UHTEPECHI CBOEH
[03HABATEJIbHOMN
JEATEIbHOCTH. Y MEHUE
CaMOCTOSITEJIbHO
IJIAHUPOBATh MMyTU
JOCTIDKCHHMS IeJIeH, B TOM
YHUCJIE AJIbTEPHATUBHBIE,
OCO3HAaHHO BBIOMPATH
HaubOosee 3 PpeKTUBHBIC
CTIOCOOBI peHIeHUsT y4eOHBIX
Y MTO3HABATEJIbHBIX 3a/a4.
JIMYHOCTHBIE:
dopmupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYEHHIO U
TTO3HAHMIO.

28

BO3I[YX — CMECh Ia30B.

IIpeamerHsbIe:

3HaHMe coCTaBa BO3/lyXa,
MOHSATUN «OTHOCUTEJIbHAS
IJIOTHOCTD Ta30B», «CPEAHSIS
OTHOCHUTEJIbHAS
MOJIEKYJISIpHAs Macca
BO3/1yXa», YMEHHUE
WCII0Ih30BaTh HH(POPMAITHIO
0 COCTaBE€ BO3/lyXa U
OTHOCUTEIBHOU INTIOTHOCTH
ra3oB Jisl pellIeHus 3a1au.
MeranpeamMeTHble:
YMeHHE COOTHOCUTH CBOU
JIEHCTBUSI C TNIAHUPYESMBIMU

Pa3Buth 3HaHUS O
CMCCAX ITPpHU CUCTEMHOM
3HAKOMCTBE C
BO3JIyXOM Kak
IIPUPOJHOM CMECHIO
ra3oB; popmupoBaHue
MpeICTaBICHHI 00
HMHCPTHLBIX I'a3dax Kak o
€CTECTBCHHOM
CEMEICTBE DJIICMEHTOB.
dopMUpOBaTh 3HAHUS
00 OTHOCHTEIBLHOM
IUIOTHOCTH T'a30B KakK O
CIICACTBHH M3 3aKOHA

®ponTanbHasg paboTa
y JOCKH

CamocTrosTenpHas
paboTta B mapax

NunuBunyansHas —
IIPE3EHTALUS

TectupoBanue

Pa6ora B rpynmax
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pe3yibTaTamu,
OCYIIECTBIISATH KOHTPOJIb
CBOCH HCATEIBHOCTH B
MPOIIECCe TOCTHUKEHUS
pe3yibTaTa, ONpeAeiiaTh
CIocoOBI IEUCTBUI B paMKax
IIPEJIOKEHHBIX YCIIOBUU U
TpeOOBaHUH,
KOPPEKTUPOBATh CBOU
JIEUCTBUS C U3MEHSIIOIINICS
CUTYyalHEM.

JINYHOCTHBIE:
DopMUPOBAHHE OCHOB
9KOJIOTHYECKOH KYIbTYPHI,
COOTBETCTBYIOILIEH
COBPEMEHHOMY YPOBHIO
9KOJIOTUYCCKOTO MBIIIICHHUS,
pa3BUTHE OTIBITA
DKOJIOTHYCCKHU
OPUEHTHPOBAHHOMN
pedICKCUBHO-OIICHOYHOU 1
MPAaKTHYECKOU JIEATECITbHOCTH
B Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsX.

ABorazpo.

29

Kucnopon — xumuueckuit

JJIEMEHT U IIPOCTOE
BemecTBo. [lomyuenne
KHCJIOPOJa.

1.Kucnopona — camblii
pacnpoCTpaHEHHBIN
XUMHYECKHUMN 3JIEMEHT
Ha 3emie.
XapakTepucTUKa
AJIEMEHTa KUCI0poJa
IO TUIaHY.
2.Kucnopon 1 030H —
MIPOCTHIE BEUIECTBA
JJIEMEHTA KUCIIOPO.
CpaBHHUTENIBbHAS
XapaKTEepUCTUKA UX
COCTaBa, CTPOEHUS,

IIpenmerHbie:

3HaHUA O KUCIOPOE KakK O
XAMHYECKOM DJIEMEHTE U KaK
0 MPOCTOM BEIIECTBE, O
MeTOAax MOTydeHUs
KHCIIOpo/ia 1ab0opaTopuu.
MeTanpeamMeTHble:

YMeHue opranuzoBath
y4eOHOE COTPYAHUYECTBO H
COBMECTHYIO JAESTENbHOCTD C
VYHUTEJIEM U CBEPCTHUKAMH,
paboTaTh HHIUBUIYATHHO U
B I'pYIIIE: HAXOAUTh 00IIee

Cucremaru3anus u
pacipeHue Ha
MEXITPEIMETHOM
YPOBHE 3HAaHUM
y4anxcs o
XHUMHYECKOM DJICMEHTE
KHCJIOPO/JIE U TIPOCTHIX
BCIIECTBAaX DJICMCHTA;

®poHTanbHas padoTa
y JOCKH

CamocTrosTenpHas
paboTta B mapax

NunuBunyansHas —
IIPE3EHTALUS

TectupoBanue
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(U3HYECKUX CBOWCTB,
3HAYEHUS [
MPUPOJIBI U YETOBEKA.
3. Xummnueckue
CBOICTBa KUCJIOPOJA.
[TonsiTue o peakuuu
TOPEHUsI KaK O
YaCTHOM cllydae
peakuuii ropeHusl.
4.0Kcuabl — NPOTYKTHI
OKHUCIICHUS MTPOCTHIX U
CJIOHBIX BEILIECTB.
5.YcinoBus
BO3HUKHOBEHUS,
MPOTEKAHUA U
MpeKpaIeHUsS
peaKkui TOpeHusl.
[Tpoueccel ropeHus u
MEJIEHHOTO
OKHCJICHHUS B MIPUPOJIE
Y ’KU3HU YE€JIOBEKa.
6.1lpumenenue
KHCIIOpO/1a.
7.Peakunu ropeHus,
YCIIOBHSI X

pelieHue 1 pa3periaTh
KOH()JIMKTHI HA OCHOBE
COTIJIACOBaHUS MO3ULIUN U
Y4YETA UHTEPECOB;
(bopMynHpOBaTH,
apryMeHTUpOBaTh U
OTCTauBaTh CBOE MHEHUE.
JInyHOCTHBIE:
®opmMupoBaHue
OTBETCTBEHHOI'O OTHOILLIEHUS
K yu€0Oe, FOTOBHOCTHU U
CIOCOOHOCTH K
CaMOPa3BUTHUIO U
camM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YICHHIO
MO3HAHMUIO.

BO3HHMKHOBEHHUS,
30 [IpakTryeckast pabora Ne5 IIPY BBITTOJTHEHHH IpeaxmerHbIe: ¢dbopmupoBaHue CamocrosTenpHas
«[Tomydenue kucnopona n paboTHI. Ymenue HaOMrO1aTh NpeICTaBICHUN O pabora —
W3y4YEHUE €r0 CBONCTBY 2.Ilonyuenue MIPEBPAIICHUS N3Y9aeMbIX croco0ax MoJiydeHust U | TJabopaTopHasi pabota
KHCIIOpO/a BEILIECTB, OMHCHIBATH coOMpaHus KHCIOpoaa
pa3inoKeHneM CBOWCTBA BEIECTB B XOJIC B JTa0OpaTopuu.
NepMaHraHaTa Kajlus. | JIeMOHCTPAI[HOHHOTO U 3akperuieHue,
3.Cobupanue 71ab0pPaTOPHOTO IPUMEHECHUE U
KHCJIOpOAa IKCIIEPUMEHTA, IPUMEHSTh OIICHUBAHHE 3HAHUI U
BBITCCHCHHUECM BOAbI U ITOJIYUYCHHBIC 3HAHUSA IIPU YMCHI/Iﬁ ydamuxcs,
BO3/yXa. MPOBEJCHUU XUMUYECKOTO UCTIONIB3yEMbIX TIPU
4.00HapyxeHne JKCIICPUMEHTA. MOJTYYCHUH, COOMpPaHUH
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KHCIIOpOJIa

MeranpeaMerHsble:
YMenue pemath
HCCIIEA0BATEIBCKUM IIyTEM
MIOCTaBIIEHHYIO MPOOJIEMYy.
JIMYHOCTHBIE:
dopmMupoBaHUE
OTBETCTBEHHOI'O OTHOILICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpAa3BUTHUIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0YYEHHIO U
MIO3HAHUIO, YMEHUE
y4acTBOBaTh B COBMECTHOM
00CyX/ICHUU PE3yJIbTaTOB
OIBITOB.

U OOHApYyXEeHUU
KHCIIOpoJa
n1a00paTOPHBIMH
criocobamu
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XMUMHYECKHE CBOUCTBA U
MIPUMEHEHNE KUCI0poJia

XUMHYECKHE CBOUCTBA
Kuciopoja. 'openue .
OKcuasl

IIpeamerHbie:

3HaHUE XHUMHUYECKUX CBOMCTB
KHCIIOPO/1a, 0COOCHHOCTEH
TOpPEHHS BEIIECTB HA BO3AYyXE
Y B YHCTOM BHJIC
MeranpeaMerHble:
YMeHue caMoCTOATENIbHO
OMPENEATh UEIN CBOETO
o0y4eHus1, CTAaBUTh U
(dbopMynupoBath i cedst
HOBBIE 3a7]a4M B yu&Oe u
MO3HABATENbHON
JesITeTLHOCTT, Pa3BUBAThH
MOTHUBBI U HTHTEPECHI CBOEH
MO3HABATEIbHOMN
JEeSATETbHOCTTH
JIMYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOTO OTHOIIICHUS
K yuébe, TOTOBHOCTH U
CIOCOOHOCTH K

®poHTanbHas padboTa
y JOCKH

CamocrosrenbHas
pabora B mapax

NunuBunyansHas —
IIPE3EHTALUs

TectupoBanue
Pa6ora B rpymnmnax

«HMrpa xpectuku-
HOJIMKW»
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CaMOpPa3BUTHIO U
caMo00pa30BaHHIO Ha OCHOBE
MOTHBAIINH K O0YICHHIO U
MO3HAHUIO, YMCHHE
y4acTBOBaTh B COBMECTHOM
00CYXJICHUU PE3yIbTaTOB
OTIBITOB.
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O00011eHre 3HAHUT 11O
TeMaM: «MeToabl XUMUU
ITousTus o razax»

1. Xumus —
JKCIIEpUMEHTaIbHAs
Hayka. MeTolbl XuMuu.
XHUMHUYECKUH SA3BIK KaK
CPEICTBO U METOJ
MO3HAHUS XUMUYECKUX
00BEKTOB U SIBIICHUM.
2.BemecTBa B Ipupoje U
B TEXHHUKE. YncThle
BEILECTBA U CMECH.
ITpuponHsie cMecu
BEILECTB.

3.PacTBOpBI.
PactBoprMOCTB BelEeCTB.
KoHuenrtpanus
pacTBOpPOB.

4.Bo3nyx — npupogHas
cMech ra3os. S.Kucnopop .
IIpoueccsl ropeHus u
MEJIEHHOTO OKHUCIIEHUS B
MIPUPOJE U XO3MCTBEHHOMN
JeSITEIIbBHOCTH

Hab6mronenue 3a
U3MEHEHHUEM
TEMIIEPATyPHI B IPoIIecce
XUMHUYECKON pPeaKIiu

( mudpoBast maboparopust
SenseDisk BioChemistri)

. [IpenmeTHbIe:
O60061IeHue u
CUCTEeMaTH3alusl 3HAaHUH 110
M3y4YEHHBIM TeMaM, YMEHHUE
pelaTh XUMHYECKUe 3a1a4u
MeTanpeamMeTHble:
YMeHue COOTHOCUTH CBOU
JEHUCTBUS C ITAHUPYEMBIMU
pe3ynbTaramu,
OCYIIECTBISATH KOHTPOJIb
CBOCH JESATENbHOCTH B
MPOIIECCE TOCTUKEHUS
pe3ynbrarta

JIMYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOT'O OTHOIIIEHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpAa3BUTHUIO U
caM000pa30BaHUIO HAa OCHOBE
MOTHBAIIMH K O0YYCHHIO
MMO3HAHWIO, YMEHHE
y4acTBOBAaTh B COBMECTHOM
00CYXJIEeHUH pe3yJIbTaToOB
OTIBITOB.

O06001IeHuEe U
cUCTeMaTH3aIHs
W3Y4EHHOTO
MarepHaa;
3aKperieHUe
c(hopMUPOBAHHBIX
y4eOHBIX YMEHUN

®ponTanbHas padboTa
y IOCKH

CamocTrosTenbHas
pabora B mapax
TecTtupoBanue

Pabota B rpynmax.

6. OcHOBHBIE KJacchl Heoprauuueckux coeqmnenu (11 4.)
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OKcHIbI: COCTAB,
HOMEHKJIATypa,
KJaccupuKaus.

Kucnornsie, OCHOBHEIC,
aMdoTepHbIE OKCHJIBI UX
¢du3nueckue cBOMCTBa

IIpenmerHsbie:

3HaHHE OKCHOOB, UX
KJacCuUKaUs U
(bU3UYECKUX CBOKCTB.
YMeHre OTINYaTh OKCHIBI OT
JIPYTUX HEOPraHUYECKUX
COCIUHCHUI
MeTanpeamMeTHblie:
YMeHHne COOTHOCUTDH CBOU
JIEUCTBUSA C IUNIAHUPYEMbIMU
pe3yibTaTamu,
OCYILIECTBISATh KOHTPOJIb
CBOCH ICATSIBHOCTH B
MPOIECCe TOCTUKECHUS
pe3yibTaTa

JIMYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOI'O OTHOIIICHHMS
K yu€0Oe, TOTOBHOCTHU U
CIIOCOOHOCTH K
CaMOPa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHUBAIIMH K OOYUYECHUIO U
MMO3HAHUIO, YMEHHE
y4aCTBOBATh B COBMECTHOM
00CYKJIEHUH Pe3ylIbTaTOB
OITBITOB.

O6006meHue u
pa3BUTHE 3HAHUI
ydamumxcst 006 oKkcuaax
[P 3HAKOMCTBE C
KJIacCupuKanuen u
(bu3UIeCKUMHU
CBOMCTBAMH 3TUX
COCIUHEHUH.

®ponranbHas pabora
y JOCKH

NunuBuayanbHas
paboTa mo KapToukam

CamocTrosTenbHas
paborta
71a00paTOPHBIHA OIBIT
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OCHOBaHI/IH'FI/II[pOKCI/IL[BI
OCHOBHBIX OKCHJI0OB

[I{€moun. HepacTBOprMBI
OCHOBAHHS.
I'mapokcorpynsl

IMpeamernsbie:

3HaHUE CTPOCHUS U CBOWCTB
OCHOBaHUM, UX
Kinaccuukanus. Y MEHHE
COCTaBJIATh Ha3BaHUE
OCHOBaHHUU. Y MEHHE

O06o0uieHue u
pa3BUTHE 3HAHUI
yyamuxcst 00
OCHOBaHHSIX KaK
THIPOKCUIAX
OCHOBHBIX OKCHJIOB ITPH

®poHTanbHas pabora
y JOCKH

NuauBunyanbHas
paboTa mo KapToukam

HCCIIefOoBaTh CBOMCTBA 3HaKOMCTBE C CaMocTosTenbHas
M3y4aeMbIX BEUIECTB, (bU3UIeCKUMU pabora

BBISIBJISITH (PU3NYECKUE CBOMCTBaMH U 71a00paTOPHBII OMBIT
CBOMCTBA M3y4aeMBIX KiaccH(bHKaIen
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BeecTs. PopMupoBaHUE
YMEHHSI T10JIb30BaThCs
TabIUIel PaCTBOPUMOCTH
MeTanpeamMeTHblie:
Bianenne ocHoBamu
CaMOKOHTPOJIS, CAMOOLICHKH,
IIPUHATHS PELICHUN U
OCYILIECTBIECHUS OCO3HAHHOTO
BbIOOpa B y4eOHOH U
[103HABATEJIbHOU
NeSATEeTbHOCTH
JInyHOCTHBIE:
dopmMupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0Oe, TOTOBHOCTHU U
CIIOCOOHOCTH K
CaMOPa3BUTHUIO U
camM000pa30BaHUIO HA OCHOBE
MOTHBAIINH K O0YICHHIO
MO3HAHUIO, YMEHUE
y4acTBOBaTh B COBMECTHOM
00CYKJICHUH Pe3ylIbTaTOB
OTIBITOB.

OCHOBaHUMH.
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Kucnotsl: coctaB u
HOMEHKJIaTypa

Kucnortel. Kucnorasrit
Ocratok

IIpenmerHbie:

3HaTh CTPOEHUE ,
(bu3mvecKre CBONCTBA U
Ha3BaHUs HauboJee BaXKHbIX
KHCIIOT

MeranpeaMerHble:
Bianenne ocHoBamu
CaMOKOHTPOJIS, CAMOOLIEHKH,
MIPUHATHS pEUICHUN U
OCYILIECTBIIEHUS] OCO3HAHHOTO
BbIOOpA B yueOHOI 1
II03HABaTEIbHON
JeSITeNIbHOCTH

®poHTanbHas padoTa
y JOCKH

NunuBunyanbHas
paboTa Mo KapToykam

CamocTtosTenbHas
pabota
71a00paTOPHBII ONBIT
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Couu: cocTaB 1
HOMEHKJIaTypa

Counu. CTpoeHue coseil.
dusnyeckre CBOMCTBA
coJieit

JIMYHOCTHBIE:
dopmMupoBaHUE
OTBETCTBEHHOTO OTHOIIICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHUIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0YYEHHIO U
II0O3HAHUIO, YMEHUE
y4acTBOBaTh B COBMECTHOM
00CYKJICHUH Pe3yJIbTaTOB
OTIBITOB.

IIpeamerHsbie:

3HaTh CTPOEHUE ,
¢bu3nveckne CBOWCTBA coei
MeranpeaMeTHbIE:
Biranenne ocHoBamu
CaMOKOHTPOJIS, CAMOOLICHKH,
NIPUHATHS pELICHUN U
OCYIIIECTBIECHUS OCO3HAHHOTO
BbIOOpA B yueOHOM 1
M03HABATEIbHON
JeSITeIbHOCTH
JIMYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOT'0 OTHOIIECHUS
K yu€be, TOTOBHOCTHU U
CIOCOOHOCTH K
CaMOpa3BUTHIO U
caM000pa30BaHHIO Ha OCHOBE
MOTHBAIIMH K 00YUEHHIO U
MIO3HAHUIO, YMEHUE
y4acTBOBaTh B COBMECTHOM
00CYX/IeHUU pe3yIbTaTOB
OITBITOB.

®ponranbHas padora
y JIOCKU

NunuBunyanbHas
paboTa mo KapToukam

CamocTosTenbHas
pabora
71a00paTOPHBII ONBIT
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XUMHYECKHE CBOWCTBA

XHAMHUYECKIE CBOMCTBA

IIpeameTHbIE:

O06001IeHNE U

®dpoHTansHas paboTa
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OKCHJO0B

OCHOBHBIX, KUCJIOTHBIX 1
aM(OTEepHBIX OKCHUJIOB.
CxozncTBO U pazinnuue
XUMHYECKHX CBOWUCTB
OKCHJIOB Pa3HBIX IPYIIII

3HaHME peaK Uil OKCHJIOB C
BOJ10H, KUCJIOTHBIX OKCHJIOB C
OCHOBHBIMM, KHCJIOTHBIX
OKCHJIOB C OCHOBAHUSIMH,
OCHOBHBIX OKCHJIOB C
KHUCIIOTaMH

MeTanpeamMeTHblie:
YMeHue OpraHu30BbIBaTh
y4eOHOe COTPYIHUYECTBO U
COBMECTHYIO JESTEIBHOCTD C
YUUTEJIEM U CBEPCTHUKAMU
JIMYHOCTHBIE:
dopmupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYCHHIO U
MMO3HAHHIO, YMEHHE
y4acTBOBaTh B COBMECTHOM
00CYXJIEeHUH pe3yJIbTaToOB
OTIBITOB.

pa3BUTHE 3HAHUU
y4aumxcs 0 KUCI0Tax
IIpY 3HAKOMCTBE C
XHUMHAYECKUMU
CBOMCTBaMHM dTHUX
COEeIUHEHNN

y IOCKH

NupuBunyanbHas
paboTa 1o KapTo4yKam

CamocrosiTenbHas
paborta
71a00PATOPHBIiA OITBIT
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XUMHYECKHE CBOMCTBA
KHUCJIOT

XHUMHUYEeCKHE CBOMCTBA
KHCIOT.

Psg akTUBHOCTH MeTaia
Peaknusa HelTpanusanuu

IIpeamerHsbIe:

3HaHMEe peaKuu KUCIIOT C
OCHOBHBIMM OKCHJaMH,
MeTaJlJlaMH, HEMEeTaJlJIaMH,
PacTBOPUMBIMHU U
HEpPacTBOPUMBIMU
OCHOBaHUSIMU

MeranpeamMerHble:
YMeHHe OpraHnu30BbIBaTh
yueOHOe COTPYTHUYECTBO U
COBMECTHYIO JICATEIIHOCTB C

PazButue 3HaHui
y4anmxcs o mesroyax
IIpY 3HAKOMCTBE CO
crocob6aMH MoJy4eHus
U BaKHEUIIMMU
XUMHUYECKIMH
CBOMCTBAMHM dTHUX
COEJIMHEHUI; Pa3BUTHE
3HAHUU y4aluxcs o
HEpPaCTBOPHUMBIX
OCHOBAaHMSAX IIPU
3HaKOMCTBE CO

®poHTanbHas pabora
y JOCKH

NuauBunyanbHas
paboTa 1o KapToykam

71a00paTOPHBII ONBIT
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YUUTENIEM U CBEPCTHUKAMHU
JInyHOCTHBIE:
dopmMupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0Oe, TOTOBHOCTHU U
CIIOCOOHOCTH K
CaMOpPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
MOTHBAIINH K O0YICHHIO U
MO3HAHUIO, YMEHUE
y4acTBOBaTh B COBMECTHOM

croco0amHu MoTyYeHHS
Y BOKHEUILINMHU
XUMHYECKUMHU
CBOICTBaMH 3TUX
COEMHEHU I
HaOmronenue 3a
U3MEHECHUEM CPE/IbI
pacTBopa B mpoiiecce
peaxiuu
HeUTpanm3anuu (
KHUCJIOTa+IEI0Ub)

( mudnoBas
naboparopus
SenseDisk
BioChemistry)
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[Tony4yeHne 1 XUMHYECKHE
CBOIMCTBa OCHOBAHUH.
AmdoTtepHbie
TUIPOKCHUIBI

[[lénoun. HepacTBOpumBbIE
OCHOBAHMSL.
AmpotepnocTs. CBoiicTBa
HEpPaCTBOPHUMBIX
OCHOBaHUU

IlIpexmeTHbIe:

3HaHME peaKLuu 1eI0Yei ¢
KHCIIOTHBIMU OKCHUJIAMH,
KHCIIOTaMH, COJISIMH,
METOJIOB MOJTYYCHHS
meoyueii, 3HaHue
XUMHYECKHUX CBOMCTB
HEPACTBOPHUMBIX, a TAKKE
aM(OTEepPHBIX TUIPOKCUIOB
MeTtanpeaMeTHble:
YMeHue opranu3oBhIBaTh
y4eOHOE COTPYAHUYECTBO U
COBMECTHYIO JIEITETbHOCTD C
VYHUTEIEM U CBEPCTHUKAMU
JIMYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOTO OTHOIIICHUS
K yu€be, TOTOBHOCTH U
CIOCOOHOCTH K
CaMOPa3BUTHIO U
camMo00pa30BaHHIO Ha OCHOBE
MOTHBAIMH K O0YUEHHIO U

PazButne 3Hanui
yYamuxcs o meovax
Py 3HAKOMCTBE CO
crocobamH Moyy4eHus
Y BaKHEUIIMMU
XUMHAYECKUMU
CBOMCTBAMH 3THUX
COCIMHEHUI; PA3BUTHE
3HaHUH y4Jamxcs o
HEPaCTBOPUMBIX
OCHOBaHUSIX MpH
3HAKOMCTBE CO
croco0amHu MoJy4eHHs
¥ BaKHEUTIIMMU
XHUMHYECKUMU
CBOMCTBaAMH dTHX
COE€QUHEHUN

®ponTanbHas padboTa
y IOCKH

NuauBunyanbHas
paboTa 1o KapToukam

CamocTrosTenpHas
pabora
71a00paTOPHBII OMBIT
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MO3HAHWIO, YMCHUC
Y4aCTBOBAaTh B COBMCCTHOM
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XUMHYEeCKHE CBOMCTBA
coieit. 'eHeTmueckas
CBSI3b MEXY KJIaCCaMU
HEOPTraHUYECKHUX
COCIUHCHHI

Conu u uxX peakiMoHHas
CIIOCOOHOCTH

IIpeamerHsbie:

3HaHKHEe XUMUYECKUX CBOMCTB
cosieii. PopMHUpOBaHUE
YMEHUM COCTABIIATh
YpaBHEHUSI XUMUYECKUX
peakuuii. Ymenue
COCTAaBJIATh TCHETUUYCCKUE
PSAIBI U 3aITUCHIBATH
COOTBETCTBYIOIIHE
YpaBHEHUS PEAKIIHH
MeTanpeamMeTHble:
YMeHHe OpraHn30BbIBaTh
y4e0HOe COTPYTHUYIECCTBO U
COBMECTHYIO JICSITEITbHOCTD C
YUUTEJIEM U CBEPCTHUKAMHU
JIMYHOCTHBIE:
dopmMupoBaHue
OTBETCTBEHHOI'O OTHOILIEHUS
K yu€0Oe, TOTOBHOCTHU U
CITOCOOHOCTH K
CaMOPa3BUTHUIO U
caM000pa3oBaHUIO HA OCHOBE
MOTHBAIIMH K 00YUEHHIO U
MMO3HAHHIO, YMEHHE

O06o0ueHue u
pa3BUTHE 3HAHUIA
YYAIIUXCS O COJSIX MPU
3HAKOMCTBE C
XUMHUYCCKUMHU
CBOICTBAMHM 3THUX
COCIMHECHU

®ponranbHas padora
y JIOCKU

NunuBunyanbHas
paboTa mo KapTouKkam

CamocTrosTenbHas
paborta
71a00paTOPHBIHA OIBIT
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0O0001IEeHNE 3HAHUH 110

Teme: «OCHOBHBIE KIIaCChI

H€OpFaHI/I‘ICCKI/IX
COEIMHEHUI»

Crtpoenue, puznyeckue
XMMHUYECKHE CBOMCTBA
MpeCcTaBUTENEH
OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB

IIpenmerHbie:

YmMmenue knaccuduuupoBartb
M3y4aeMble BEIIECTBA,
COCTaBIATH (POPMYITBI
OKCHJIOB, KHCJIOT,
OCHOBaHHM, COJICH;
XapaKTepPU30BaTh COCTaB U
CBOMCTBA BEIIECTB OCHOBHBIX
KJIaCCOB HEOPTaHUYECKUX
CO€IUHEHMH; 3alIChIBATh
YpaBHEHHUS XUMHYICCKUX

®poHTanbHas padoTa
y JOCKH

CamocTrosTenpHas
pabora B mapax

NuauBunyanbHas
paboTa mo KapToykam

TectupoBanue
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peakuuii
MeTanpeamMeTHbie:
YMeHue caMmoCTOSTEILHO
IJITAaHUPOBATh YTH
JOCTIDKCHHS 1eiel. B ToM
YHUCJIE aJIbTEPHATUBHEIE,
OCO3HAaHHO BBIOMPATH
HaubOosee 3 PeKTUBHBIC
CTIOCOOBI peHIeHUsT y4eOHBIX
0 TTO3HaBaTEJILHBIX 3a/1a4
JIN4HOCTHBIE:
dopmMupoBaHUE
OTBETCTBECHHOI'O OTHOIIICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYCHHIO U
TMO3HAHHIO, YMEHHE

Pabota B rpynmax
«Hrpa xpectuku-
HOJIMKHU
XHUMHUYECKOE JIOTO
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[IpakTuyeckas padbora
No6: «MccnenoBanue

CBOICTB OKCHJOB, KHCIIOT,

OCHOBaHUI»

Tepmuueckoe
pasiioKEeHHE.
Karanusatop.
Karaimtnueckas peaknusi.

IlpexmeTHbIe:

VYMmeHnue HaOII01aTh
MIPEeBpPALIECHUS H3y4aeMbIX
BEIIECTB, OIUCHIBATH
CBOICTBA BEILIECTB B XO/€
JIEMOHCTPAIIMOHHOTO U
1a00paTOPHOTO
IKCIIEPUMEHTA, IPUMCHSTh
MOJIy4YEHHBIE 3HAHUSI IPU
MIPOBEJICHUU XUMUIECKOTO
JKCIIEPUMEHTA
MeTtanpeaMeTHble:
YMeHue caMoCTOSTENBHO
TUIAHUPOBATH ITYTH

JIOCTH KEHHS 1enei. B Tom
qHClie AIbTePHATHBHEIE,
OCO3HaHHO BBIOMPAThH
HaunoOoaee YPHeKTHBHBIE

3akpervieHue,
IIPUMEHEHUE U
OLICHMBAaHME 3HAHUU U
YMEHUH,
UCIIOJIb3YEMBIX MPU
MOJIyYE€HU U
HEOPraHUYECKUX
COETMHEHUH Pa3HBIX
KJIACCOB U
UCCIIEJIOBAaHUU UX
XUMHUYECKHUX CBOMCTB

®ponTanpHas padboTa
y IOCKH

NuauBunyanbHas
paboTa 1o KapToykam

NunuBunyanbHas
pabora —
71a00paTOPHBII OMBIT
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CTIOCOOBI PEICHUsT y4eOHBIX
0 MO03HABATENIbHBIX 3a/1a4
JIMYHOCTHBIE:
dopmMupoBaHUE
OTBETCTBEHHOTO OTHOIIICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYSHHIO U
MMO3HAHUIO, YMEHUE
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KonTtponbnas pabora Ne3:
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCIMHECHUIN»

Knaccel Heoprannueckux
COCTMHEHU N (OKCHUIBI,
KHUCIIOTHI. OCHOBAHMSI,
COJIN)

IIpenmerHble:

3HaHMS U YMEHHUSI 110 TEME
«OCHOBHBIE KJIACChI
HEOPTraHUYECKUX
COCTUHEHUN)
MeTanpeamMeTHble:
YMeHue onieHuBaTh
MPaBUIILHOCTH BBITIOJTHEHUS
yueOHOM 3a1auu,
COOCTBEHHOCTH
BO3MOKHOCTH €€ pelleHus
JINYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOT'O OTHOIIICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYCHHIO U
TTO3HAHWIO, YMEHHE

BrisiBnenue ypoBHs
YCBOEHUSA
HIKOJIbHUKAMHU
M3Y4YEHHOI'0 MaTepuania
U CTETICHU OBJIAJICHUS
pEAMETHBIMU
YMEHUSIMU

NunuBuayanbHas
pabora ¢ 3a1anemM
KOHTPOJILHOH PaOOThI

Pa3zpnen 2. XuMu4ecKkH 3J1€eMeHThI, BellleCTBAa U XUMHYECKHE PeaKIMU B CBeTe 3JIeKTPOHHOM Teopuu ( 22 4.)

7.Ctpoenue atoma (3 4.)
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CocTaB 1 Ba)KHEUIIINE
XapaKTEPUCTUKU aToMa

Kpartkue cBenenus us
UCTOPUU U3YUEHHUS
COCTaBa aTOMa

IIpexmeTHbIe:
3HaHKE COCTaBa aTOMa U
YMEHHE MOAEIHUPOBATH €r0

O06001IeHne 1
pa3BUTHE 3HAHUN
VYAIIUXCSA O COCTaBE

. ®poHTanpHas
pabota y nocku
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DneMEHTAapHBIA COCTaB
aroMa. XapaKTEepUCTHUKA
AJIEMEHTAPHBIX YaCTHII.
3JIEMEHTAPHOTO COCTaBa
aToMa I10 II0JI0KECHHIO
JJIEMEHTA B
IIEPUOIUYECKON CUCTEME
J.M.MengeneeBa
[TousiTue 00 U30TONAX.
XHUMHAYECKUM 3JIEMEHT.
B3anmocBsI3b NOHATHH
«U30TOI, «XUMHYECKUN
3JIEMECHTY,
«OTHOCHTEILHAS aTOMHAas
Macca

CTPOCHHE.
MeTanpeamMeTHbie:

YMeHue caMmoCTOSTEILHO
IJITAaHUPOBATh YTH
JOCTIDKCHHS 1eiel. B ToM
YHUCJIE aJIbTEPHATUBHEIE,
OCO3HAaHHO BBIOMPATH
HaubOosee 3 PeKTUBHBIC
CIOCOOBI PeIeHUsT y4eOHBIX
0 TTO3HaBaTEJILHBIX 3a/1a4
JIN4HOCTHBIE:
dopmMupoBaHUE
OTBETCTBECHHOI'O OTHOIIICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYCHHIO U
TMO3HAHHIO, YMEHHE

aToMa u
dbopmupoBaHue
YMEHUH OIPEIeATh
COCTaB XMMHYECKOIO
aToMa 110 I0JIOKEHUIO
XMMHYECKOTO 3JIEMEHTA
B [IEPUOANYECKOU
CUCTEME

A N.Menneneesa

CamocrosTenbHas
pabora B mapax

NunuBuayanbHas
paboTa mo KapToukam

TectupoBanue

Pabota B rpynmax
«Hrpa xpectuku-
HOJIMKHU
XHUMHYECKOE JIOTO

45

HN3oTomsl. XuMuyeckumn
DJIEMEHT

IlpexmeTHbIe:

Pa3Butue noustus o
XUMHUYECKOM DJIEMEHTE HA
OCHOBE CTPOEHUS aToOMa.
dopmMHUpOBaHUE TOHATHUS
«H30TOIBD».
MeranpeamMerHble:
YMeHne caMoCTOSATENBHO
IJIAHUPOBATh ITyTH
JNOCTHKEHHMS 1iesel. B Tom
4HClIe AJIbTEPHATUBHBIE,
OCO3HaHHO BBIOMPATH
Haunboee 3¢ peKkTuBHBIC
CIOCOOBI pereHus yaeOHbIX
0 [T03HABATENbHBIX 3a/1a4
JInyHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOT'O OTHOILIEHUS

®ponTanpHas padboTa
y IOCKH

CamocTrosTenbHas
pabota B mapax

NunuBunyanbHas
paboTa Mo KapToukam

TectupoBanue

Pabora B rpynmax
«H rpa xpecTuku-
HOJIMKH
XHUMHYECKOE JIOTO
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K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpPa3BUTHIO U
caMo00pa30BaHHIO Ha OCHOBE
MOTHBAIIMH K O0YICHHIO U
MIO3HAHUIO, YMCHHE
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CtpoeHue 3IeKTPOHHBIX
000JI04€K.

Bunsl nBukenus
3JICKTPOHA B aTOME.
ITousTHE O TIABHOM
KBaHTOBOM YMCJIE U 00
DIIEKTPOHHOM OO0JIaKe.
Pacnonoxenue
AJIEKTPOHOB B aTOME.
ITousitre 00
HSHEPreTUYECKOM YPOBHE,
SHEPIreTHYCCKOM
MOJAYPOBHE M 00 aTOMHOM
opOuTaIu.

[IpaBuna 3anoaHeHus
SHEPreTUYEeCKUX yPOBHEH
aToma 3JIEKTPOHAMHU.
CocraBieHue
AIIEKTPOHHBIX (POPMYI U
CXEM CTPOEHUS aToma
31eMeHToB 1 — 3
MEPUOJIOB CUCTEMBI
sanemenTtoB J[.1.
MeHpeneeBa

IIpeamerHsbie:

YMeHnue onpeaensiTh
MOHATHUS «XUMHUYSCKHUHN
3JIEMEHTY, «IIOPSAKOBBIN
HOMEpP», «MACCOBOE YUCIION,
«U30TOI», KOTHOCHUTEILHAS
aTOMHas Maccay,
«QIEKTPOHHAs 0007I0UYKaY,
«QIJIEKTPOHHBIN CIOM.
VYMeHune ncnonb30BaTh
CBEJICHUE O CTPOCHUH aTOMa
JUISl YCIIEITHOTO PELLECHUs
MO3HABaTEIbHBIX 3a7a4.
MeranpeaMeTHbIE:
VYMeHne caMmoCTOsSTEILHO
MJIAHUPOBATh MYTU
JIOCTIDKCHHS 1iesiek. B ToM
YHUCJIEe alIbTEepPHATUBHBIE,
OCO3HaHHO BBIOMPATH
Hauboiee 3¢ peKkTuBHBIE
CIOCOOBI pelIeHHs y4eOHbIX
0 IIO3HABaTEIIbHBIX 33134
JINYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOI'O OTHOIIICHUS
K yuébe, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOPAa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YUCHHIO U
MMO3HAHUIO, YMECHHE

Pacmupenue n
yriayOieHue 3HaHUH
yyaumxcs 0 CTpOeHUN
aToMa Ha OCHOBE
CHUCTEMHOH
XapaKTePUCTUKU
COCTOSIHUS 3JIEKTPOHOB
B aTOME;
dbopmupoBaHue
YMEHHH COCTaBIATh
AIIEKTPOHHbBIE
(bOpMYIIBI U CXEMBI

®ponranbHas padora
y JIOCKU

CamocrosiTenbHas
pabora B mapax

NuauBunyanbHas
paboTa 1o KapToukam

TectupoBanue

Pabora B rpynnax
« rpa kpecTuku-
HOJIUKHN
XHUMHYECKOE JTOTO

rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA3OBATE/IbHOE YYPEXXAEHVNE CPEAAHAS OBLLEOEPA3OBATEJIbHAS LLIKOJIA N2 564 AOAMWUPANTEACKOIO
PAVNOHA CAHKT-NETEPBYPTA, KopcakoBa HuHa JleoHoBHa, upekTop
28.02.2023 16:50 (MSK), Ceptudmkat 00C8A1966BA53ABIF49AC02A52C076F92E




8.Ilepnoanueckuii 3axoH u Ilepuoguyeckasi cucrema xumuiyeckux 31eMeHToB /[.M.MenaeneeBa (3 4.)

47 CBONCTBa XUMHYECKUX CseneHus o IIpeameTHbIE: O00011EH1E U ®dpoHTanpHas padota
AJIEMEHTOB U UX KJaccu(puKanuu YMeHue nenarb pa3BUTHE 3HAHUH O y IOCKH
HepUOIUYECKUE XUMHYECKHX 3JIEMEHTOB. YMO3aKJIIOUEHHUE O XapaKkTepe | NepUOJUUYECKOM 3aKOHE
U3MEHEHUS. Ilepponnueckuil 3aKOH U | U3BMEHEHUS CBOMCTB IIPU aHAJIU3€ CBOMCTB CamocTrosTenbHas

HepuouvecKas cucremMa XUMHUYECKHUX 3JIEMEHTOB C XUMUYECKUX pabota B nmapax
anemenTos J[.H. YBEJIUYECHUEM 3aps0B JJIEMEHTOB U
Meneneesa. aTOMHBIX s]Iep. BBISIBIICHUH UX WNunuBuyansHas
W3meneHue B nepuonax 1 | MeranpeaMeTHbIe: NEPUOANYECKUX paboTa mo KapToukam
rpyIIax CBONCTB YMeHHe caMoCTOSATENBHO M3MEHEHUN
XUMHUYECKHX DJIEMEHTOB: IJIAaHUPOBATh ITYTH
3apsizia sjpa, pajguyca JOCTHKEHUS 1enei. B Tom TectupoBanue
aTOMa, YKcya 3JEKTPOHOB | YHCIIE aJIbTepHATUBHBIE,
Ha BHEUIHEM YPOBHE, OCO3HaHHO BBIOMpPAThH Pabora B rpymnmnax
OTHOCHUTEJIbHOMN Haunboinee 3¢ exkTuBHBIC «Urpa kpecTuku-
3JIEKTPOOTPHULIATEIBHOCTH | CLIOCOOBI pelIeHHs y4eOHbIX HOJIMKU
METAJIIMYECKUX U 0 [103HABaTENbHBIX 3a/1a4 XHMUYECKOE JI0TO
HEMETAJIMYECKUX JInyHOCTHBIE:
CBONCTB dopmMupoBaHue

OTBETCTBEHHOI'0 OTHOIIECHUS

K yu€0Oe, TOTOBHOCTHU U

CIOCOOHOCTH K

CaMOpa3BUTHIO U

caM000pa30BaHHIO Ha OCHOBE

MOTHUBAIIMH K OOYUYECHUIO U

IIO3HAHUIO, YMEHUE

48 [leproauueckuii 3akoH U | 3HaYEHHUE YYEHUS O IIpenmerHbie: CucremaTtuszanus, ®poHTanbHas padoTa
[Tepuoanueckas cuctema | NEPUOJUYHOCTH JUIS CrpykrypupoBaHue 0000111eH1Ee U pa3BUTHE | Y JOCKU
JI.11 MenpeneeBa B cBeTE | pa3BUTHSI HAyKU. DTarbl Marepuana O XU3HH U 3HAaHUHU y4amuxcs o0
TEOpUU CTPOEHUS aToMa €ro CTaHOBJICHUS. JEATEIBHOCTH YYEHHUH O CamocTrosTenbHas

CoBpemeHHas
dbopmynupoBka
NePUOANYECKOT0 3aKOHA
JI.1.MeHneneena.
[TpruunnbI
NEPUOANYECKOTO
VM3MEHEHUS CBOMCTB

J..MenneneeBa, 00
YTBEPKJIEHUH YUEHHS O
MEePUOIUYHOCTU. Y MEHUE
OMUCHIBATh U
XapaKTepU30BaTh CTPYKTYPY
tabmuiel «[lepuoanueckas
CUCTEMA XUMUYCCKUX

NEPpUOANIHOCTHU B
CBETE U3yYEHHOHN
TEOPUH CTPOCHUS
aToma

paboTta B mapax

NuauBunyanbHas
paboTa mo KapToukam

TectupoBanue
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3JIEMCHTOB.
Ilepuoauueckas cucrema
3JIEMEHTOB U CTPOEHUE
aToMma.

3JIEMEHTOB
J.1.MenneneeBa» (KopoTkas
¢dopma) , paznuyartb
[I€pUO/Ibl, TPYIIIIbL, TJIABHBIE
Y TOOOYHBIE MOATPYIIIBI.
MeTanpeamMeTHblie:

YMeHue caMoCTOATEIbHO
IJIAHUPOBATh MyTU
JIOCTUKEHHUS 1enel. B Tom
YHUCJIE AJIbTEPHATUBHBIE,
OCO3HAaHHO BBIOMPATH
HaubOosee 3 PpeKTUBHBIC
CTIOCOOBI peHIeHUsT y4eOHBIX
0 MO3HaBaTENbHBIX 33124
JIMYHOCTHBIE:
dopmupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYCHHIO U
TTO3HAHWIO, YMEHHE

Pabota B rpynmax.

49

XapakTepucTHKa

XUMHUYCCKOI'o 3JICMCHTA Ha

OCHOBaHUU €T0
IIOJIOKCHUS B
IIepuonnueckoii cucreme

Anroputm
XapaKTepUCTUKU
XUMHYECKOIO 2JIEMEHTA
IO €ro MOJIOKEHHUIO B
MIEPUOIUYECKON CUCTEME
Jd.N.Menneneena.
XapakTepucTuKa 1o
MOJIO’KEHUIO B
NIEPUOIUYECKON CUCTEME
. N.MenneneeBa
XUMHYECKHX JIEMEHTOB |-
3 mepHroJIoB.

IMpeamernsbie:

Ymenue knaccuuuupoBartb
U3Y4YCHHbBIE XUMUYECKUE
AJIEMEHTHI U UX COEIUHEHUS,
CpaBHMBATh CBOMCTBA
BELIECTB, MPUHATIEKAITUX K
Pa3HBIM KJ1accam;
XUMHUYECKHE JIEMEHTBI
pasHBIX Ipyni. Y MeHue
XapaKTepu30BaTh
XUMHUYECKHE HIEMEHTHI 110
MOJIOKEHHUIO B
IIepnonnueckoii cucreme
XUMHYECKHX 3JIEMEHTOB

O0o0meHue,
KOHKPETH3alus U
MIPUMEHEHHE
M3Y4YEHHOI'0 MaTepuania
B IIpOLIECCE
(dbopMupoBaHUs
YMEHUI COCTABIIATh
XapaKTEePUCTUKY
XUMHUYECKOTO AJIeMEHTa
IO €0 MOJIOKEHHUIO B
MEPUOINYECKOMN
CUCTEME.

®poHTanbHas pabora
y JOCKH

CamocTrosTenbHas
pabota B mapax

NunuBunyanbHas
paboTa Mo KapToukam
TectupoBanue

Pabora B rpymnmnax.
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J.A.MeHnpeneena.
MeTanpeamMeTHbie:
YMeHue caMmoCTOSTEILHO
IJITAaHUPOBATh YTH
JOCTIDKCHHS 1eiel. B ToM
YHUCJIE aJIbTEPHATUBHEIE,
OCO3HAaHHO BBIOMPATH
HaubOosee 3 PeKTUBHBIC
CTIOCOOBI peHIeHUsT y4eOHBIX
0 II03HABaTEJIbHBIX 3a/1a4
JIN4HOCTHBIE:
dopmMupoBaHUE
OTBETCTBECHHOI'O OTHOIIICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYCHHIO U
TMO3HAHHIO, YMEHHE

.Ctpoenue Bemecrsa (4 4.)
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KoBanenTHas cBs3b,
MEXaHM3M, €€ BUJIbI.

XuMHYecKas CBSI3b.
BanentHocts. BaneHTHbIe
AJIEKTPOHBI 001I1ast
AJIEKTPOHHAS Tapa.
KoBanenTnas cBs3b

IIpeamerHsbie:
ITonumManue ponu
XHMHYCSCKOM CBSI3HU B
00pa30BaHUH MOJIEKYJ
MPOCTHIX BEUIECTB. Y MEHUE
ONpeNEeATh BUJ
KOBaJCHTHOM XUMHUYECKOM
CBSI3U, 3HAHHUE €€
XapaKTEPUCTUK
MeranpeaMerHble:
YMeHune caMocTOsITeIbHO
MJIAHUPOBATh MYTU
NOCTIDKEeHU 1eyie. B Tom
YHUCJIEe alIbTE€PHATUBHBIE,
OCO3HAaHHO BBIOMPATH
Hauboinee 3¢ peKkTuBHBIC
CITOCOOBI peneHns YIeOHBIX

[ansHennee pa3Butue
3HAHUH LIKOJIBHUKOB O
XUMHYECKOHN CBSI3U IIPU
dbopmupoBaHUU
IIPEACTABICHUH O
KOBAJICHTHOU
XUMHYECKOU CBS3U
MEXJy aTOMaMu B
IIPOCTHIX U CI0KHBIX
BEILECTBAX

®poHTanbHas padoTa
y JOCKH

CamocTrosTenpHas
paboTta B mapax

NuauBunyanbHas
paboTa 1o KapToykam

TectupoBanue

PaGora B rpynmnax
«Urpa kpecTuku-
HOJIUKAU
XHUMHYECKOE JTOTO
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0 MO3HABATEIBHBIX 33/1a4
JInyHOCTHBIE:
dopmMupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0Oe, TOTOBHOCTHU U
CIIOCOOHOCTH K
CaMOpPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
MOTHBAIINH K O0YICHHIO U
MO3HAHUIO,

51 HNonHas cB3b. WoHbl HOHHAA CBS3b. IIpenmerHble: Hanbuelimee pazputue | OponTanbHas padboTa
KaTtnoHnsl. aHnoHbI [TonnmaHnue mexaHusma 3HAHU IKOJIBHUKOB O | Y IOCKH 1
00pa3oBaHMs HOHHOU CBS3U, | XUMHUYECKOU CBS3H MPHU
YMEHHUE XapaKTEPU30BaTh ¢dbopMupoBaHUU CamocTosTenbHas
HMOHHYIO CBA3b, OTJINYATh €€ | MpeAcTaBiIeHUil 00 paboTa B mapax
OT JIPYr'UX BUJIOB MOHHOM XMMHYECKON
XUMHYECKOH CBSI3H. CBSI3H. NunuBuayanbHas
MeranpeamerHble: 3akperieHue paboTa o KapToukam
YMeHue caMocToATeIbHO c(hopMyIUPOBAHHBIX
IJIAaHUPOBATh MTYTH 3HAHUN y4yalmxcs o
JNOCTHXEHMS 1eneil. B rom pasINunAX MEXKIY TectupoBanue
YlClie aJIbTepHAaTUBHBIE, M3y4YEHHBIMHU BUJIAMU
OCO3HaHHO BBIOMpPAThH XUMHUYECKOH CBSA3U IIPU
Hauboee 3 pexTUBHBIE PacKpbITUU
COCOOBI pelIeHUs] y4eOHBIX | COAEpKaHUs MOHATHS
0 [03HABaTENbHBIX 3a/1a4 «CTENeHb OKUCIIEHUS
JInyHOCTHBIE: XUMHUYECKUX
dopMupoBaHue JJIEMEHTOBY.
OTBETCTBEHHOI'O OTHOILIEHUS
K yu€0Oe, TOTOBHOCTHU U
CIOCOOHOCTH K
CaMOpPa3BUTHIO U
camMo000pa30BaHHIO Ha OCHOBE
MOTHUBAIIMH K OOYUYCHHIO U
MIO3HAHUIO, YMEHUE
52 CreneHb OKUCICHUS CreneHb OKUCIICHUS IIpenmeTHbIE ®poHTtaneHasg padora | 1
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YMeHue onpenensaTh CTeneHb
OKHCJICHUS AJIEMEHTOB B
COCIMHEHUSIX, COCTABIISATh
(hOpMyIIbI CIIOKHBIX BELIECTB
10 CTENIEHU OKUCIICHUS
MeTanpeamMeTHblie:

YMeHue caMoCTOATEIbHO
IJIAHUPOBATh MMyTU
JIOCTUKEHHUS 1enel. B Tom
YHUCJIE AJIbTEPHATUBHBIE,
OCO3HAaHHO BBIOMPATH
HaubOosee 3 PpeKTUBHBIC
CTIOCOOBI PeHIeHUsT y4eOHBIX
0 MO3HaBaTENbHBIX 33124
JIMYHOCTHBIE:
dopmupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYCHHIO U
TTO3HAHWIO, YMEHHE

y IOCKH

CamocrosiTenbHas
pabota B mapax

NunuBuayanbHas
paboTa mo KapToukam

TectupoBanue

Pabota B rpynmax
«H rpa xpectuku-
HOJIMKHU
XHUMHYECKOE JIOTO

53

Kpucrannnueckoe
CTPOEHUE BEIECTBA

Kpucramnn. IIpeamerHsbIe:
Kpucrannmueckas YMeHue pa3rpaHnunBaTh
pemérka. Tumsl MOHATHS «XUMHUYECKAs
KPUCTATININYCCKUX CBA3b», KKPpHUCTAJTINIMYCCKAaA

pEImETOK peméTkay, 06001aTh
MOHATHE KOBAJICHTHAs
NOJISIPHAs , HOHHAs CBSI3b.
MertanpeamMeTHble:
YMeHue caMoCTOSTENbHO
TUTAHUPOBATh MTyTH
JOCTHKEHHUS 1enel. B Tom
qrcIie albTePHATUBHBIC,
OCO3HaHHO BBIOMPAThH
HaunoOoaee YPHeKTHBHBIE

®poHTanbHas pabora
y JOCKH

CamocTrosTenbHas
pabota B mapax

NunuBunyanbHas
paboTa Mo KapToukam
TectupoBanue

Pa6ora B rpynmax
«Hrpa KpecTuKu-
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CTIOCOOBI PeIeHUsT y4eOHBIX
0 MO03HABATENIbHBIX 3a/1a4
JIMYHOCTHBIE:
dopmMupoBaHUE
OTBETCTBEHHOTO OTHOIIICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYSHHIO U
MMO3HAHUIO, YMEHHE

HOJIHNKHN
XUMHYECKOE JIOTO

10.XuMuyeckue p

€aKIMU B CBeTE YJIEKTPOHHOM

Teopuu (4 4.)

54

Peaknunu, nporekaromue ¢
U3MEHEeHUEM U 0e3
HU3MCHCHUA CTCIICHU
OKHCJICHHUS.

OkmucieHue.
BoccranosieHue.
OKUCIINTED.
BoccraHoBHTEND.
OKHCIIUTENILHO-
BOCCTAHOBUTENbHBIE
peakiuu

IIpeamerHbie:

YMmenue 00001aTh HOHATHE
«OKUCIIHTEIDY,
Boccranosutens, .YMenue
pacmno3HaBaTh
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU
MeranpeaMeTHbIE:
VYMeHne caMmoCTOSTEILHO
MJIAHUPOBATh MYTU
JIOCTIDKCHHS 1ieiek. B ToM
YHUCJIE€ aJIbTE€PHATUBHBIE,
OCO3HaHHO BBIOMPATH
Haubosee 3¢ peKkTuBHBIE
CIOCOOBI pelIeHus yaeOHbIX
0 IIO3HABaTEIIbHBIX 33134
JINYHOCTHBIE:
dopMupoBaHue
OTBETCTBECHHOI'O OTHOIIICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOPAa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YICHHIO U
MMO3HAHUIO, YMECHHE

O060011eH1E U
CHCTEMATU3ALIHS

3HaHUM y4almxcs o
CYIIHOCTU XUMHYECKHUX

peaKkuuii ¢ Mo3uLun

HN3YUCHHBIX TeOpHﬁ.

. ®poHTanpHas
paboTa y 1ocku

CamocrosrenbHas
pabora B mapax

NuauBunyanbHas
paboTa 1o KapToukam

TectupoBanue

Pabora B rpynmnax
«Hrpa kpecTuku-
HOJIUKHN
XHUMHYECKOE JTOTO
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55 OxucnauTenpHo- OxucnautenpHo- IIpenmerHble: O6o0uieHue u ®ponranbHas pabora

BOCCTaHOBUTEIJIbHbBIE BOCCTaHOBUTEJIbHbBIE YMeHue onpenensaTh CTeNeHb | cucTeMaTH3alus y TOCKH

peakuun. PaccranoBka peakuuu. Meton OKHCJICHUS 3JIEMEHTOB , M3Yy4YEHHOTO

KO?((UIIMEHTOB METOJIOM | 3JIEKTPOHHOTrOo OaaHca pacctaBiATh KO3h(ULKMEHTH | MaTepuana, CamocTtosTenbHas

AIIEKTPOHHOTO OanaHca METOJIOM 3JIEKTPOHHOT'O 3aKpeIJICHUE pabota B mapax
Oayranca c(hopMUPOBAHHBIX
MeranpeamMerHsble: y4eOHBIX YMEHUN NunuBunyanbHas
YMeHue caMocToATeIbHO paboTa o KapTouKkam
TUTAHUPOBATH MyTH
IOCTIOKEeHM 1ejied. B Tom
4lClle AJIbTEPHATUBHBIE, TectupoBanue
OCO3HAaHHO BBIOMPATH
Haunboinee 3¢ pexkTuBHBIC Pabora B rpymmax
CHOCOOBI pereHus y4eOHbIX «Urpa kpecTuku-
0 [103HABAaTENbHbBIX 3a/1a4 HOJIMKHA
JIMYHOCTHBIE: XUMHUYECKOE JIOTO
dopMupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0Oe, TOTOBHOCTHU U
CIIOCOOHOCTH K
CaMOpa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
MOTHUBAIIMH K OOYUYECHUIO U
IIO3HAHUIO, YMEHUE

56 O0600611eHre 3HaHu# 1o IIpenmerHble: ®poHTanbHas padoTa

teMaM: «CTpoeHue aToma.
XUMHYECKAsA CBI3b.
XUMHUYECKUE PEAKIUN)

3HaHue 00 0COOEHHOCTSIX
CTPOEHHS aTOMOB
XUMHUYECKUX HJIEMEHTOB B
3aBUCHUMOCTH OT IOJIOKEHUS
B [ICXD, ymenue
OTIpe/IEIIATh CTENEHb
OKUCJICHUS U TIO0UpaTh
KO2(pPUITUEHTHI METOIOM
9JIEKTPOHHOIO OanaHca
MeranpeamMeTHble:
YMeHue caMocToATENbHO
TJIAHUPOBATh MYTH

y JOCKH

CamocTrosTenpHas
paboTta B mapax

NuauBunyanbHas
paboTa mo KapToukam
TecTtupoBanue

PaboTa B rpynmax
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JNOCTHKEHHMS Liesiel. B Tom «Hrpa xpectuku-
YlClie aIbTepHATUBHbIE, HOJIUKH
OCO3HAaHHO BBIOMPATH XHMUYECKOE JI0TO
HaubOosee 3 PeKTUBHBIC
CIOCOOBI peHIeHUs] y4eOHBIX
0 M03HABATEIbHBIX 3a/1a4
JIMYHOCTHBIE:
dopmMupoBaHUE
OTBETCTBEHHOI'O OTHOILIEHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHUIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0YYCHHIO U
MI03HAHUIO, YMEHUE

57

KontponbHas padota No4:
«CtpoeHue aroma.
XUMHUYECKas CBA3b.
XUMHUYECKUE PEAKIIUN)

IIpexmeTHbIE: BrisiBieHHE ypOBHS CaMocTrosTenbHas 1
3HaHUE U YMEHHUS 10 TeMaM YCBOEHUS M3y4EHHOTO | paboTa.

«CTtpoeHue aToma MaTepHuaia U CTeIIeHU

«OKHUCIATETBHO- OBJIAJICHUS

BOCCTAHOBUTEJLHBIE IPEAMETHBIMH

peakuumny «PacctanoBka YMEHUSMHU

K03 (HULIHEHTOB METO/IOM
AJIEKTPOHHOTO OajaHcay
MeranpeaMerHble:
YMeHHe caMOoCTOSATENBHO
TJIAHUPOBATh MYTH
JIOCTHKEHHUS 1enel. B Tom
YHUCJIE€ aJIbTE€PHATUBHBIE,
OCO3HaHHO BBIOMPATH
Haubosee 3¢ peKkTuBHBIE
CIOCOOBI pelIeHus yaeOHbIX
0 MO3HaBaTENbHBIX 33]1a4
JIMYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOT'O OTHOILIEHUS
K yu€0e, TOTOBHOCTH U
CIOCOOHOCTH K
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CaMOpPa3BUTHIO U
caMo00pa30BaHHIO Ha OCHOBE
MOTHBAIINH K O0YICHHIO U
MO3HAHUIO, YMCHHE

11.Bonopox

- po:kaauuii Boay u 3Hepruio ( 3 4.)

58 XHUMHYECKHI DIIEMEHT U 1. Bonopon — xumunueckuii | IlpeamerHsble: CucreMaTH3anus u ®dpoHTanpHas padota

MIPOCTOE BEUIECTBO — U TIPOCTOE BELIECTBO. YMenue HaOI01aTh pa3BUTHE 3HAHUI y IOCKH

BOJIOPOJ, ero nosiydenue | CrocoObl ModydeHus MPEBPAIICHUS N3Y4aeMbIX yYaluxcs 0 BOJOPOJIE

U IPUMEHEHUE. Bosopoza. ['a3000pa3Hblii | BEHIECTB, OMUCHIBATH KaK XMMUYECKOM CamocrosiTenbHas

, JKUJIKUH , TBEPBINA CBOMCTBA BEILIECTB B XOJ€ 3JIEMEHTE U MPOCTOM paborta B mapax
BOJIOpPOJI J€MOHCTPALIMOHHOTO BEIL[ECTBE Ha OCHOBE
JKCIEPUMEHTA; YMEHUE chopMUpPOBaHHON NuauBunyanbHas
pacKpbIBaTh MPUIMHHO- MpeAMETHOM pabora 1o KapToukam
CJIEICTBEHHYIO 3aBUCUMOCTb | TOHATUHHO —
MeTanpeamMeTrHbie: TEOPETHUECKOM 0a3bl U
YMeHne caMoCTOSTENbHO C UCIOJIb30BaHUEM TectupoBanue
MJIAHUPOBATh MYTH MEXITPEAMETHOTO
JNOCTHKEHHUS 1eneid. B Tom Marepuana PaGora B rpynmax
YHUCJIe alIbTEePHATUBHEIE, « rpa kpecTuku-
OCO3HAaHHO BBIOMPATH HOJIMKHU
Haunboinee 3¢ exkTuBHBIC XUMHYECKOE JTOTO
CHIOCOOBI perieHus y4eOHbIX NnnuBuayanbHas
0 MO3HaBaTEIbHBIX 33]1a4 pabora
JInyHOCTHBIE: JIaGopaTOpHBIii ONBIT
dopMupoBaHue
OTBETCTBEHHOI'O OTHOILIEHUS
K yu€0Oe, TOTOBHOCTHU U
CIOCOOHOCTH K
CaMOPa3BUTHUIO U
caMo00pa3oBaHUIO HA OCHOBE
MOTHUBAIIMH K OOYUYECHUIO U
MMO3HAHUIO, YMEHHE
59 XUMHUYECKUE CBOWCTBA U OKUCIUTENbHBIE U IIpenmerHbie: ®poHTanpHas pabota

MIPUMEHEHNE BOIOPOA.
Bonma

BOCCTAHOBUTECIIbHEIC
CBOIICTBa BOJIOPO/IA.

CtpoeHune MOJIEKyIIbI
BoJbl. Puznueckue u

YMeHune onuchiBaTh
CBOMCTBA BEIIECTB B XO/€
XUMHUYECKOT0 SKCIIEPUMEHTA,
co0JIr0/1aTh NMpaBUJIa TEXHUKU

y JOCKH

CamMocTrosTenpHas
paboTa B mapax
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XMMHYECKHE CBOMCTBA 0e30IMacHOCTH. YMEHHE

BOJIBI MIPUMEHSATh MMOJTy4EHHBIE NunuBunyanpHas
3HAHUS [IPH POBEICHUN paboTa mo KapTouKkam
XUMHUYECKOTO IKCITUPEMEHTA
MeranpeamMeTHble:
VYMeHue caMoCTOSITENIHLHO TecTupoBanue
IUTAHUPOBAThH ITYTH
IOCTIOKEeHU 1ejied. B Tom Pabota B rpynmax
YHClie AIbTePHATHBHBIC, «Urpa KpecTuku-
OCO3HaHHO BHIOMpATH HOJINKH
Haunboinee 3¢ pekTuBHBIC XUMHYECKOE JOTO

CIOCOOBI pelieHus Y9eOHBIX
0 MTO3HABATEIBHBIX 3a/1a4
JIMYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0Oe, TOTOBHOCTHU U
CIIOCOOHOCTH K
CaMOpPa3BUTHUIO U
camM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YICHHIO
MO3HAHUIO, YMEHUE

60

[IpakTuueckas pabora
Ne7: «Ilomyuenune
BOJIOPOJIa U UCCIIEIOBaHUE
€ro CBOMCTB)»

CnocoOsl nonydeHus u IIpenmerHblie: 3akperyieHue u ®ponTanbHas paboTa
coOupaHus BOAOPOAA. YMmenue HaOIr01aTh OLICHUBAHME 3HAaHUI U | y JOCKHU 1
CgoiicTBa Bostopoia MIPEBpAILCHHS] U3Y9IaeMBIX YMEHUH,
BEIIIECTB ; ONUCHIBATh UCIIONIB3YEMBIX NunuBuyanbHast
CBOMCTBA BEILIECTB B XOJE yYaluMucs IIpu paboTa- KapTOUKH
XMUMHUYECKOI'0 KCIIEPUMEHTA; | MOJIYYEHUH U NunuBuyanbHast
MIPUMEHSAThH MMOJTy4YEHHBIE cobupaHuu BoJIopoaa B | pabora-
3HaHUS MPH POBEICHUN naboparopuu, a Takke | 1aOOPATOPHBIN OIBIT
XUMHYCCKOT'O OKCIICPUMCHTA IMpU U3YUCHUH €TO
MeTtanpeamMerHbie: XMMHUYECKUX CBOWCTB

VYMenne camoCTOsSTEILHO
MJIAHUPOBATh MYTU
IIOCTIOKEeHM 11enei. B Tom
YHUCJIEe alIbTE€PHATUBHBIE,
OCO3HAHHO BEIOUPATH
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Haunbonee 3¢ peKkTuBHBIC
CIOCOOBI pelieHus YIeOHBIX
0 MO3HABATEIBHBIX 3a/1a4
JInyHOCTHBIE:
dopmMupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0Oe, FOTOBHOCTHU U
CIOCOOHOCTH K
CaMOpPa3BUTHIO U
camM000pa30BaHUIO Ha OCHOBE
MOTHBAIINH K O0YICHHIO U
MMO3HAHUIO, YMEHUE

12.I'anorensl (5 4.)

61

XHUMHYECKHE DJIEMEHTHI
IMPOCTHIC BEIICCTBA —
T'aJIOI'CHBI.

CrpoeHue aToMOB IIpexmeTHbIe: O06o0uieHue u ®poHTanbHas pabora
rajioreHoB. CTenenu YMeHHe UCII0Ib30BaATh pa3BUTHE 3HAHUU y JOCKH 1
OKHCJICHHUS TaJIOT€HOB. 3HAHUA IS COCTABJICHUS y4dalmxcs 0 CTpOCHUN
CBolicTBa raJIoT€HOB KaK | XapaKTEPUCTUKU aToma u CamocTosTenbHas
IIPOCTBIX BEILECTB €CTECTBEHHOI'O CEMeNCTBa 3aKOHOMEPHOCTSIX pabota B mapax
rajloreéHoB, Ha0JII0AATh U3MEHEHUS CBOWCTB
IIPEBPALLEHUS U3y4aeMBbIX XUMHYECKHUX WHpuBuayanbHast
BEILECTB, OIIUCBHIBATh JJIEMEHTOB U UX paboTa o KapToukam
CBOMCTBA raJIOT€HOB B X0OJI€ COCIMHEHUH, a TaKXKe
JEMOHCTPALIMOHHOIO U ¢dbopMupoBaHue
71a00paTOPHOTO YMEHUU IPUMEHATh OTU | TectupoBaHue
JKCIEPUMEHTA. 3HAHUS IIPH
MeranpeaMerHble: 3HAKOMCTBE C Pa6ora B rpymnmnax
YMeHne caMoCTOSATENBHO €CTECTBEHHBIM «HMrpa xpecTtuku-
IJIAHUPOBATh IIyTU CEMENCTBOM raJIOTEHOB | HOJIUKH
JNOCTHKEHHMS 1iesel. B Tom XHUMHYECKOE JIOTO

4HCJIe AJIbTEPHATUBHBIE,
OCO3HaHHO BBIOMPATH
Hauboiee 3¢ peKkTuBHBIC
CIOCOOBI pereHus yaeOHbIX
0 [T03HABATENbHBIX 3a/1a4
JInyHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOT'O OTHOIIIEHUS
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K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpPa3BUTHIO U
caMo00pa30BaHHIO Ha OCHOBE
MOTHBAIIMH K O0YICHHIO U
MIO3HAHUIO, YMCHHE

62

dusznueckue n
XUMHUYECKHUE CBOMCTBA
rajorcHoB

duznueckue u
XMMHYECKHE CBOMCTBA
rajoreHoOB KaK IMPOCTHIX
BEIIIECTB

npeaMeTHbIE
YMeHue ucronb3oBarh
3HAHUS JUIsl COCTABJICHUS
XapaKTePUCTUKU
€CTECTBEHHOI'0 CEMENCTBA
raJloreHoB, Ha0II0AATh
MIPEBPALICHUS U3y4aeMBbIX
BEIIECTB, ONMUCHIBATH
CBOICTBA TaJIOTEHOB B XOJI€
JIEMOHCTPALIMOHHOTO U
1a00paToOpHOTO
JKCIIEPUMEHTA.
MeranpeamMeTHble:
YMeHue caMocToATeIbHO
TUTAHUPOBATH ITYTH
JIOCTHKEHHUS 1ener. B Tom
YHCIIe ATbTCPHATHBHBIC,
OCO3HaHHO BBIOMpPAThH
Hauboee 3 pexTUBHBIE
CIOCOOBI pelIeHus1 y4eOHbIX
0 TIO3HABATENBHBIX 33124
JIMYHOCTHBIE:
dopMupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0Oe, TOTOBHOCTHU U
CIOCOOHOCTH K
CaMOPa3BHUTHIO U
camMo00pa30BaHHIO Ha OCHOBE
MOTHUBAIIMH K OOYUYCHHIO U
MO3HAHUIO, YMEHUE

®ponranbHas padora
y JIOCKU

CamocrosiTepHast
pabota B mapax

NuauBunyanbHas
paboTa 1o KapToukam

TectupoBanue

Pabora B rpynnax
« rpa kpecTuku-
HOJIUKHN
XHUMHYECKOE JTOTO

63

XJIOpOBOAOPO/, COJITHAS

CaoiicTBa

IIpeaMeTHBbIE

PaccmoTpenue

DdponTansHas padora

1
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KHCJIOTA, XJIOPUIBI.

XJIOPOBOAOPOA.
KauecTBeHHas peakius Ha
COJISIHYIO KUCIIOTY H €€
coym. MUHruéurop

YMeHue ucnosib30BaTh
3HAHUSA JUISI COCTABIICHUS
XapaKTEePUCTUKU
€CTECTBEHHOI'0 ceMeicTBa
rajloreHoB, Ha0JII01aTh
MIPEeBPALICHUS U3y4aeMBbIX
BEILIECTB, OIUCHIBATh
CBOICTBaA raJIOT€HOB B X0OJI€
JEMOHCTPALIMOHHOTO U
J1a00paTOPHOTO
JKCIEPUMEHTA.
MeTanpeamMeTHbie:
YMeHue caMoCTOATEIbHO
IUIAHUPOBATh MTYTH
JIOCTUKEHHUS 1enel. B Tom
YlClie aIbTePHATUBHbIE,
OCO3HAaHHO BBIOMPATH
HaubOosee 3 PeKTUBHBIC
CTIOCOOBI peHIeHUsT y4eOHBIX
0 MO3HABATENbHBIX 3a/1a4
JIMYHOCTHBIE:
dopmupoBaHue
OTBETCTBEHHOT'O OTHOIIIEHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpAa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYCHHIO U
TTO3HAHWIO, YMEHHE

Croco0OB MOJTyYeHHUS,
(bU3UYECKUX,
XHUMHUYECKHUX CBOMCTB,
obyacTelt MpUMEHEHUS
COJISSHOM KHUCJIOTBI U €€
COJICH.

y IOCKH

CamocrosiTenbHas
pabora B mapax

NunuBuayanbHas
paboTa mo KapToukam

TectupoBanue

Pabota B rpynmax
«H rpa xpectuku-
HOJIMKHU
XHUMHYECKOE JIOTO

64

[TpakTtuyeckas padora Ne

8: «Pemenue
IKCIIEPUMEHTAIBHBIX
3a1a9y.

Consauasg xuciora. Conu
COJISHOM KUCJIOTEI-
XJOPUABI

IMpeamernbie

VYMmeHue HaOJII01aTh
MIPEeBPALIECHUS U3y4aeMBbIX
BCIICCTB, OITMChIBATH
CBOMCTBA BEILIECTB B XO/€
JIEMOHCTPAIIMOHHOTO U
1a00paTOPHOTO
SKCHEPHUMEHTA; NPUMEHATh

3aKperieHue u
OLICHUBAHHE 3HAHUH U
YMEHUH,
HCIIOJIb3YEMBIX
y4YaluMucs npu
MOJIyYEHUU U
coOupaHuun
XJIOPOBOJOPOJA B

®poHTanbHas pabora
y JOCKH

NuauBunyansHast
paboTta- KapTOUKu
NuauBunyanbHas
pabora-
71a00paTOPHLII OIBIT
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MOJIYUYCHHBIC 3HAHUSA IIPU HaGOpaTOPI/II/I, a TaKXeC

MPOBEACHUU XUMHIECKOTO MIPU U3YYCHUH €TO
3KCHI/IpeM€HTa XUMHUYCCKUX CBOfICTB
MeTanpeamMeTHblie:

YMeHue caMoCTOATEIbHO
IJIAHUPOBATh MyTU
JIOCTHKEHHUS 1enel. B Tom
YHUCJIE AJIbTEPHATUBHBIE,
OCO3HaHHO BBIOMPATH
HaubOosee 3 PpeKTUBHBIC
CTIOCOOBI peHIeHUsT y4eOHBIX
0 MO3HaBaTENbHBIX 33124
JIMYHOCTHBIE:
dopmupoBaHue
OTBETCTBEHHOT'O OTHOILICHUS
K yu€0e, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpAa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYCHHIO U
MMO3HAHHIO, YMEHHE

O0001Ienre 3HAHUH 1O IIpeameTHbIE IToBTOpUTH, 0000MTE, | ®poHTANLHAS paboTa | 1
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temam: «Bonxopon. 3Hanne PU3NIECKUX U U CUCTEMATU3UPOBATH y JOCKH

I'amoreHs». XUMHUYECKUX CBOWCTB 3HaHUS O BOJIOPOJIE,
BOJIOPO/a U TaJIOT€HOB U UX BOJIC, TaJIOrCHAaX. CaMocTosTelIbHas
CcOeIMHEHU I pabora B mapax
MeTanpeaMeTHble:
VYMeHue caMoCTOSITENIHLHO NunuBuyanpHas
IJIAaHUPOBATh ITYTH paboTa mo KapToukam

IOCTIOKEeHU 1ejied. B Tom
YHUCJIie allbTePHATUBHEIE,

OTBETCTBEHHOT'O OTHOIIICHUS
K yu€0Oe, TOTOBHOCTHU U
CIOCOOHOCTH K
CaMOpPa3BUTHUIO U
caMo00pa30BaHHUIO Ha OCHOBE
MOTHBAIIMH K O0YICHHIO
MO3HAHUIO, YMCHHE

OCO3HAHHO BBIOMPAThH TectupoBanue
Haunboinee 3¢ pekTuBHBIC

CIOCOOBI pelieHus Y9eOHBIX Pabota B rpynmax
0 TIO3HABATENbHBIX 33124 «Urpa KpecTuku-
JInyHOCTHBIE: HOJIMKU
dopmupoBaHue XUMHYECKOE JOTO

66-68 | Peseps. 2
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ne HaumeHoBaHUs1 00bEKTOB U CPEACTB MATEPHATBHO-TEXHUYECKOI0 olecredyeHust KonuyectBo Ilpumeyanue
|
KnuroneyaTtHasi npoayKuus

1. Kysnemnosa H.E, TutroBa U.M Xumus 8 kiacc: yueOnuk g ydanuxcs OY M.: Benrana — I'pad 1
2 Kysunenosa H.E, I'apa H.H Xumus: nporpammer 8-11 k- 2 u3xa, nepad M. Benrana — ['pag- 2012 1
AxwmeroB M.A. . I'apa H.H Metonuueckoe nocoone XUMUA 8 knacc 1
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Pexomenayembie mocooust

1 Kysnenosa H.E., JIéBkun A.H 3agaunuk no xumuu: 8 kinacc mis yyanmuxcsa OY 1

2 AxmeroB M.A T'oToBHMCS K TOCYAapCTBEHHOM UTOTOBOI arTectanuu: Xumus 8,9 kiaccel: yueOHoe 1
> u1s1 ydamuxcest OY

3 I"apa H.H Xumust:8 kimacc: pabodas terpaap s ygamuxcs OY 1

4 Opanckas O.C., bypas U.B. [IpoekTHas nesTeNbHOCTh MIKOJIBHUKOB B MPOIIecce 00yuYeHUN 1

8-10 KIJIacChl: METOAUYECKOE TOCOOME

JKPaHHO-3BYKOBbIE OCOOUS

1 Kommnsrorep 1

2 MynbTUME TUITHBIA TPOCKTOP 1

3 DKpaH 1

JlabopaTopHoe o6opyaoBaHue

1 2
Iudposas nadboparopus Sense Disk@Biochemistri (Gronorus u xumris)

2 Crepuinzarop Bo3aywHblil «CTaHAApTY, 1

3 TepmocTar 31eKTPUYECKUNA CYyXOBO3TYIIHBINA 1
JIabopaTOpPHBIii IITATUB MBI 15

5 [IpoOupkwu, peakTUBEHI

Pexomenayembie MHTEpHET pecypceshl

5. http://school-collection.edu.ru/catalog/res/10be1283-0193-4bc7-afe3-6a5dfbcad 7d/view/

http://files.school-collection.edu.ru/dlIrstore/79e9¢90d-0a01-022a-01¢7-03151143e28a/%5BBI06 03-15%5D %5BMV 01%5D.WMV

http://fcior.edu.ru/

http://science.khsu.ru/nbo/projekt-work.php

http://www.mamsu.ru/publications/reserchact
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