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I. [TogcHuTeILHAA 3aNIUCKA

PabGouas ImporpamMma 1o XuMun IMpEaHasHA4YCHHasA IJId I[CTCﬁ, HaxogsauXxcCsa Ha o6yquI/n/1 Ha
AOMY 110 MEAWULIMHCKUM ITOKa3aHUAM.

OcnoBoii paboueit nporpammsl siisirores PI'OC OO0 (yrBepkaeH npukazoM MuHUCTEpPCTBA
obpazoBanus u Hayku P® or17.12.2010 Ne1897), OOIT OOO MBOYV IlIkona Ne59 r.o.Camapa.
Pabouas mporpamma pa3paboTana Ha OCHOBE:

*  @enepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHIApPTa OCHOBHOIO OOIIETO
o0pa3oBaHUs, YTBEPKJACHHOTO MpUKa3oM MuHHCTEpcTBa 00pa3oBaHusi U Hayku PD oT
17.12.2010 r. Ne 1897;00I1 OOO MBOY IlIkosna Ne59 r.o. Camapa.

[IporpammMbl  ocHOBHOTO 00miero oOpa3oBanuss mo xuMmuu 8-11 Kimaccel, aBTOPCKOM
nporpammel O.C.I"abpuensna, A.B.Kynmosoii., M.: JIpoda,2015

IIporpamma opuentupoBana Ha YMK :

- Yuebnuk «Xumus. 8kiace» ['abpuensu O.C.- M.: [Ipod,2016.

4. Yyebnuk «Xumus. 9xnaccey» ['adpuensu O.C.- M.: [Ipoda,2017.

[Tporpamma o xuMuu pa3zpaboTaHa Ha OCHOBE Hay4YHbIX, 0OOCHOBAHHBIX I1OJIXOJIOB K H3yYEHHIO
OCHOBHBIX 3aKOHOB OOLIeH XUMUH CIIUPATIBHON MOJIEIH, IPEAyCMaTpUBaloIIel IOCTENEHHOE
pa3BUTHE U YIIIyOJIEHUE TEOPETUYECKUX MTPEACTABICHUM NP JIMHEHHOM 03HAKOMJIEHUH C
OMIIMPUYECKUM MaTE€pUaAIOM

JlaGopaTopHble U MpaKkTUUYECKUue paboThl pa3BUBAIOT HHTEPEC K XMMUHU KaK HayKe,
AKTUBU3UPYIOT MI03HABATEIbHYIO JIEATEIbHOCTh YUaIllUXCsl HA YPOKE U BO BHEYPOUHOE BpEMSI.
Ha ypoxax xumun ydaiuecsi caMoOpeanu3yroTcsl Yepe3 SIKCIIEPUMEHTAIbHYIO U IPOEKTHYIO
JeSITeIbHOCTD, YTO MPUBOANT K YMEHHUIO BHIETh XUMHUYECKHE MTPOOJIEMBI, CTABUTH BOIIPOCHI
KJIaCCU(UIIMPOBATh, HAOIIOAATh, IPOBOAUTH XMMUYECKUN IKCIIEPUMEHT, J1€1aTh BHIBOJIBI U
YMO3aKJIIOUEHUs, 0OBACHATDH, JJOKAa3bIBaTh, 3aIIMIIATh CBOU UJIEH, 1aBaTh ONpEAEICHUs
HOHSATHSM

Heau oOyyenuss XuMum:

1) dbopMupoBanue y 00yyarommxcss yMEHUsl BUJETh U MOHUMATh LIEHHOCTh 00pa30oBaHus,
3HAYMMOCTbh XUMHYECKOI0 3HAHUS I Ka)KJOT0 YeJIOBEKa HE3aBUCUMO OT €ro
npoheccuoHaNbHOM NeSTeIbHOCTH; YMEHUS pa3indarh (DakThl U OLEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUAETH UX CBSI3b C KPUTEPUSAMH OLIEHOK U CBSI3b KPUTEPUEB C
OTIpeIeIEeHHON CUCTeMOM IIeHHOCTe!, pOpMYIUpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
HO3HLIHUIO;

2) dopmupoBaHUe Yy 00y4arOIUXCsl LEIOCTHOTO MPEJICTaBICHHS O MUPE U POJIM XUMUH B
CO3JIaHUH COBPEMEHHOI €CTEeCTBEHHO-HAYYHOH KapTUHBI MUPA; YMEHUS O0BSICHATH OOBEKTHI U
IIPOLIECCHI OKPYIKAOIIEH TEHCTBUTEIBHOCTU — IPUPOJIHOM, COLUAIIBHOM, KYJIBTYPHOM,
TEXHUYECKOH CPEJIbl, UCIIOIB3Ys U OTOI0 XUMHUYECKUE 3HAHUS;

3) npuobpeTeHne 00YyJarOIIUMUCS OTBITA PAa3HOOOPA3HOU EATENBHOCTH, TO3HAHUS U
CaMOITIO3HAHUS; KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHTHOCTEH ), IMEIOIINX YHUBEPCAIbHOE
3HAUEHUE TS PA3IMYHBIX BUIOB JACSITEIFHOCTU: PEIICHUS IPOOIIEM, IPUHSATHUS PELICHHH,



MOMCKa, aHanKu3a 1 00paboTKH HH(pOpMALIUK, KOMMYHUKATHBHBIX HaBBIKOB, HABHIKOB
U3MEpEHUI, COTPYIHUYECTBA, OE30MACHOTO OOpAIlEHHs C BEIIECTBAMHU B TTOBCETHEBHOM JKHU3HH.

3auaann H3YYCHUA SABJIAIOTCH:

dbopMUpOBaHUE CUCTEMbl XMMUYECKUX 3HAHUM KaK KOMIIOHEHTAa €CTeCTBEHHOHAYYHON KapTHHBI
MUpa; pa3BUTHE JIMYHOCTH 00YUaAIOIIUXCSI, UX UHTEUIEKTYaJIbHOE U HPAaBCTBEHHOE
COBEpUICHCTBOBaHUE, (POPMUPOBAHUE Y HUX TYMAHUCTUYECKUX OTHOLICHUH U SKOJIOTHUYECKU
[EJIeCO00Pa3HOTO MOBEACHHS B OBITY H B TPYJOBOU JEATEILHOCTH; (OPMUPOBAHUE YMEHUI
0e30MmacHOT0 OOpaIIEHUs C BEIECTBAMH, HCIIOIH3yEMbBIMH B TIOBCETHEBHOW KU3HU; BEIpa0OTKA
MOHUMAaHUS OOIECTBEHHON MOTPEOHOCTH B PA3BUTUU XMMHH, a TaKXke (popMupoBaHue
OTHONICHHS K XUMUH KaK K BO3MOXHOU 001acTu Oyayieil mpakTUYECKOU e TEIIbHOCTH.

[IpenonaBanue xuMuu B 8-9 kiaccax BeAeTCs MO IporpaMMaM 001eo0pa3oBaTeIbHOW HIKOJIbI, B
KOTOpPbIE€ BHECEHBI CJIEIYIOIIME U3MEHEHUS: IporpaMma paccuntana Ha 34 Henenu (U3 pacuéra
0,5 yueOHOTO Yaca B HENEIIO).

8 kiacc — 17 4 (34 ypoka)
9 knacc- 17 9 (34 ypoka)

YacTth yacoB (HpaKTI/I‘{CCKaH) nepcaada ajisl CaMOCTOATCIIbHOI'O 06yquH51 10 KOHTPOJIEM
YUUTEIIA.

II IINTAHUPYEMBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yJIbTAThI H3YyYeHHs NpeaMeTa:

Y ydenuka OynyT copMHpPOBaHbI:

* EIMHCTBO U LEJIOCTHOCTh OKPYKAIOIIEr0 MHPA, BO3MOXHOCTH €ro II03HAaBaeMOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKU;

* COOCTBEHHOE LEJIOCTHOE MHPOBO33PEHUE: OCO3HAHHE MOTPEOHOCTM M TOTOBHOCTU K
caM000Opa30BaHUIO, B TOM YHUCIE U B paMKax CaMOCTOATEIbHOW AESTEIbHOCTH BHE IIKOJBI;
OLIEHUBATh JKU3HEHHBIE CUTYallUd C TOUKM 3peHHus 0e30macHoro odpasa >KM3HU U COXPAHEHUS
30POBBS;

* OIICHKA 3KOJIOTHYCCKOT'0 pUCKa B3aMMOOTHOIIICHHUI YEIOBEKA 1 IIPpHUPObI,

* JKOJIOTUYECKOE MBIIIJICHHE: YMEHHE OIEHUBATh CBOIO JIEATENBHOCTh M TOCTYIKU APYTUX
JIOACH C TOYKU 3PEHHSI COXPAHEHHS OKPYXAIoleH Cpeibl - rapaHTa >KHU3HU U OJIaromnoiydus
JIFoneit Ha 3eMite.

MeranpeamerHblie pe3yabTaThbl OCBOCHHS :

MertanpeamMeTHble pe3ynbTaThl BKIOYAI0T OCBOCHHbBIE 00YUAIOIIMMUCS MEKIIPEIMETHBIE
MOHSTHS U YHUBEpCAJIbHbIE YdeOHbIe NEeHCTBUS (pEryIsITUBHbBIE, [I03HABATEIbHBIE,
KOMMYHHMKaTUBHBIE).

Me:xknpeamMeTHble IOHATHSA

VYcinoBueM (GOpMHUPOBaHHMS MEXIIPEIMETHBIX TOHATHHM, TakMX, Kak cHUCTeMma, (axT,
3aKOHOMEPHOCTb, ()EHOMEH, aHaliu3, CUHTE3 SBISIETCA OBJIAJCHHE OOY4arOUIMMKCS OCHOBaMU
YUTATENbCKOM KOMIETEHIMH, NMpuoOpeTeHHe HABBIKOB PabOTHl ¢ MH(OpMaluel, yyactue B
MIPOEKTHOH N1eATenbHOCTH. B OCHOBHOI 1IKOJIE Ha Bcex mpeaMmerax Oyaer MmpojofikeHa padbora
10 (OPMHUPOBAHUIO U PA3BUTHIO OCHOB YUTATENbCKON KoMmneTeHuu. OOyyaromumecs: OBIaCIOT



YTEHHEM KaK CpPEACTBOM OCYIIECTBICHHS CBOMX JaJbHEHINIWX IUTAHOB: MPOJOJDKEHUS
o0pa3oBaHMsl U C€aMOOOpPa30BaHUS, OCO3HAHHOTIO IUJIAHUPOBAHUS CBOETO AaKTyaJlbHOTO U
MEPCICKTHBHOTO Kpyra YTEHHUs, B TOM 4YHUCJIE JOCYTOBOTO, MOJATOTOBKH K TPYAOBOH U
COLIMATILHOM  JeSATeNbHOCTU. Y  BBIMYCKHUKOB Oyzmer cdopMupoBaHa MNOTPEOHOCTh B
CUCTEeMAaTUYECKOM YTCHUU KaK CPEACTBE TMO3HAHMS MUpPA M ceOS B 3TOM MHpE, FapMOHHU3AIUU
OTHONICHUI YeJloOBeKa U 00I1ecTBa, CO3/IaHuu 00pas3a «IOTpeOHOro Oy IyIeroy.

IIpu n3yyeHUH y4eOHBIX NPEeAMETOB YUEHHK HAYUHTCS:
YCOBEPLIEHCTBOBATh IPUOOPETEHHBIE HA IIEPBOM YPOBHE HABBIKHM padoThl ¢ mHpopManmei u
nornosHAT ux. OHU CMOTryT paboTaTh C TEKCTaMHu, IpeoOpa3oBbIBaTb M HHTEPIPETUPOBATH
COJIepKALIYIOCA B HUX MH(DOPMAIUIO, B TOM YHCIIE:
* CUCTEeMaTH3UPOBaTh, COIOCTABIATh, AaHAJIM3UPOBATh, O0000IIATh W HHTEPIPETHPOBATH
UH(POPMALIKIO, COAEPIKALLYIOCS B TOTOBBIX HH()OPMAILIMOHHBIX 00BEKTAX;
* BEIICATH TJIABHYIO M HM30BITOYHYIO HMH(OPMALMIO, BBHINOJHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DaKTOB, MBICIEH; MpEeACTaBIATh MH(OpPMAIMIO B CXKAaTOW cioBecHOU (opme (B
BUJIC TUIaHA WJIM TE€3HCOB) U B HAIJISIHO-CUMBOIMYECKOH (opme (B BHIE TAOIUII, TpapHUECKUX
CXEM M JuarpaMM, KapT MOHATHH — KOHLENTYaJIbHBIX UarpaMM, OIIOPHBIX KOHCIIEKTOB);
* 3aIOJIHATH U JOTOJHATH TaOJHIIBI, CXEMBI, IHATrPAMMBbI, TEKCTHI.
B xoze u3yueHus Bcex y4eOHBIX NMPeAMETOB YHeHUK HAYYHTCS:
npuodperars ONBIT TNPOEKTHON /1esiTeIbHOCTH Kak o0co0oi (opMbl yueOHOU paboThl,
CHOCOOCTBYIOIIEH BOCIUTAaHUIO CaMOCTOSATENILHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH,
NOBBIIICHUIO MOTHBAaMH Hu 3()(PEeKTHBHOCTH YUeOHOH MAEATENbHOCTH; B XOJE pealu3aluu
UCXOJIHOTO 3aMbIClla Ha MPAKTUYECKOM YPOBHE OBJAJICIOT YMEHUEM BBIOMpATh aJleKBaTHbIE
CTOSIIEH 3amade CpelncTBa, MNPUHUMATh pPEIIeHHs, B TOM YHCI€ H B CHUTYalHsix
HeomnpeneneHHocTH. OHU  MOoJdydaT BO3MOXHOCTh Ppa3BUTh CHOCOOHOCTh K pa3zpaboTke
HECKOJIbKMX BApUAHTOB pEHICHWH, K TIOMCKY HECTaHIAPTHBIX pPEIICHH, IOWCKY |
OCYILECTBIICHUIO Han0o0JjIee IPUEeMIIEMOT0 PELICHHUS.
[lepedeHp KIIIOYEBBIX MEKIIPEIMETHBIX MOHITHH OMpEAETseTcs B XOAe pa3pabOoTKH OCHOBHOM
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus 00pa3oBaTeIbHON OpraHu3aluu
B 3aBUCHMOCTH OT MaTe€pHabHO-TEXHUYECKOI'O OCHALIEHMs, KaJpOBOrO IOTEHLHUANA,
UCIIOJIb3YEMBIX METOJIOB pabOThl U 00pa30BaTENbHBIX TEXHOJIOTHII.
B cootBerctBun ®I'OC OOO BBIIEHSAIOTCS TPU IPYNIbl YHUBEPCATBHBIX YY€OHBIX JEHCTBUI:
peryJsTUBHbIE, TO3HABATENIbHbIE, KOMMYHUKATHBHBIE.
Perynstusnbie YY ]|
1. YuyeHHK HAy4YMTCS OIpENeNATh LEeNu OoOydeHUs, CTaBUTh M (OPMYIHPOBATH HOBBIE
3aJaud B y4yeOe W TO3HABATENBHOW JEATENIbHOCTH, Pa3BHBATh MOTHBBEI M HWHTEPECHI CBOEH
MO3HABATEJILHOM JeSITEbHOCTH;

AQHAIM3UPOBATH CYIIECTBYIOLIUE U MJIAHUPOBATh Oyayiine o0pa3oBaTelIbHbIE PE3yJIbTaThI;

UIEHTUPHUIMPOBATH COOCTBEHHBIE MMPOOJIEMBI U ONIPEIEIIATH IIIaBHYIO IPO0IIeMYy;

BBIJIBUTaTh BEPCHH PEHICHUS TMPOoOJIeMbl, (HOpMyTUpOBaTh THIIOTE3BI, MPEABOCXHIIATH
KOHEYHBII pe3ybTar;

CTaBUTh I€JIb JAESITEIbHOCTH HA OCHOBE OIPENEICHHOW MNpOoOJIeMbl M CYIIECTBYIOIIMX
BO3MOXKHOCTEH;

dbopmynupoBaTh y4eOHBIE 3aJaud KakK IIard JOCTIDKEHHsI TIOCTAaBJICHHOM IIeJH

NeSITeTbHOCTH;

00OCHOBBIBATh IIEJIEBBIE OPUEHTHUPHI M MPUOPUTETHI CCHUIKAMH HA I[EHHOCTH, YKa3bIBas U
000CHOBBIBaS JIOTHYECKYIO TIOCIIEI0BATEIBHOCTD I11aroB.
2. Y4yeHHMK HAy4YUTCsl TUIAHUPOBATh IIyTH JOCTIKCHHS IIeNiell, B TOM YHCIIE
JIbTEpPHATUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (heKTUBHBIE CIOCOOBI pelIeHus] y4eOHbIX U
MO03HABaTENbHBIX 3a/1a4;

oTpeneNiaTh HeoO0XonuMble JEHCTBUE(s) B COOTBETCTBMM C Y4eOHOH M IO3HaBaTEIbHOMN
3aj1aueil U COCTABIIATH AJITOPUTM X BBITOTHEHHUS;



00OCHOBBIBaTh M OCYILECTBIJIATH BbIOOp HambOosnee 3()(EeKTUBHBIX CHOCOOOB pELICHHUS
y4eOHBIX U N03HABaTEIbHbIX 3a/1ay;

OIpeNeNIAT/HAX0AUTh, B TOM YHCJIE€ U3 NPEIJIOKEHHBIX BAPHUAHTOB, YCIOBUS IS
BBINOJIHEHUS Y4€OHOH U O3HABATENbHOM 3a/1auu;

BBICTpAauBaTh JKU3HEHHbIE IUIaHBl HAa KpaTKOoCcpouHoe Oynyiee (3asBiATh LEJIEBbIC
OpPHUEHTHUPBI, CTABUTh aJIEKBaTHbIEC UM 3a/1a4M U IIpejyiaraTh JeicTBUsA, yKa3blBas U 00OCHOBBIBAs
JIOTUYECKYIO M1OCIIEJ0BATEIbHOCTD 11ar0B);

BBIOMPATh U3 MPEJUIOKEHHBIX BAPMAHTOB U CAMOCTOSITEIIBHO MCKATh CPEACTBA/PECYPCHI TS
peLIeHHS 3aJa4n/IOCTIKEHHS LIEIIH;
COCTaBJIATH IJIaH peIleHUs Po0IIeMbl (BBIIOIHEHUS IIPOEKTA, IPOBEICHHSI UCCIICA0BAHMS);

ONpEAEATh NOTEHUUANbHbIE 3aTPYAHEHMsI IPU PEUIEHUMH Y4eOHOW M I03HABaTEIbHOU
3aJjaud U HaXOJAUTh CPE/ICTBA JUISl UX YCTPAHEHUS;

OIMCHIBATH CBOW OMBIT, O(OPMIISISL €ro A mepeaayd APYrUM JIIOIIM B BHUJE TEXHOJIOTHU
peLIeHHs] IPAKTUYECKHX 3a/1a4 OIPEAEICHHOTO KJlacca,

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUAYAIBEHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO.
3. YuyeHHMK Hay4YUTCsl COOTHOCUTH CBOU JEHCTBHMSI C IUIAHUPYEMBIMH pe3yJibTaTaMHu,
OCYIIECTBIISATH KOHTPOJIb CBOEH JIESITEIbHOCTHU B IIPOLIECCE TOCTHXKEHUS PE3YJIbTaTa, OIPEIEISITh
crocoObl JAEHCTBUI B paMKax IpeJUI0KEHHBIX YCIOBHM M TpeOoBaHMN, KOPPEKTUPOBATh CBOU
JICUCTBUS B COOTBETCTBUM C U3MEHSIOLIEHCS CUTyallueH;

OIpeJIeNIATh COBMECTHO C MEJJaroroM U CBEpCTHUKAMU KPUTEPHU IUIAHUPYEMbIX PE3YyJIbTaTOB
Y KPUTEPUU OLIEHKU CBOEH yueOHOM NesSTeIbHOCTH;

CHUCTeMaTU3UpOBaTh (B TOM YHUCIIE BBIOMpAaTh NPUOPUTETHBIE) KPUTEPUHU IUIAHUPYEMbIX
Pe3yJIbTaTOB U OLIEHKU CBOEH EATEIbHOCTH;

OTOMpaTh MHCTPYMEHTBl JUIsl OLICHMBAaHUS CBOEH  JEATEIbHOCTH, OCYLIECTBISATH
CaMOKOHTPOJIb CBOCH JESTETHLHOCTH B PAMKAaX MPEJIOKEHHBIX YCIOBHH U TPEOOBAHMIA;

OLIEHUBATh CBOIO JIEATENBHOCTh, APTYMEHTHUPYs MPUUYUHBI JOCTHKEHUS WM OTCYTCTBHS
IUTAHUPYEMOT'O pe3yibTaTa;

HaXOJIUTh JOCTaTOYHBIE CPEJCTBA JJIsl BBINOJIHEHHUS y4eOHBIX JEHCTBUI B M3MEHsIOLIEHCS
CUTYaIlM{ W/WIIK TIPU OTCYTCTBUU TUIAHUPYEMOTO Pe3ysIbTara;

pa0oTasi 1o CBOEMY IUIaHY, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO JIE€ATEIbHOCTh HAa OCHOBE
aHaIM3a M3MEHEHMH CUTyaluud s TOJYy4YeHHUs  3aIUIaHUPOBAHHBIX  XapaKTEPUCTHK
IPOAYKTa/pe3ynbTara;

YCTaHABIMBAaTh CBSI3b MEXIY T[OJIYYEHHBIMH  XapaKTEpUCTHKAMU  MPOAYKTa U
XapaKTEepUCTHUKAaMU IIpolecca JEATEIIBHOCTH U 10 3aBEPUICHUM JAEATEIbHOCTU IIpEAararb
M3MEHEHHNE XapaKTEePUCTUK MpoLiecca sl MOIYyYEHUS YIyUIIEHHbIX XapaKTepPUCTUK MPOIYKTa;

CBEpATh CBOM JEMCTBUS C IE€NbI0 M, NPH HEOOXOJUMOCTH, HCHPABIATH OIIUOKH
CaMOCTOSITENIbHO.

4. YuyeHMK HAay4MTCsl OLIEHMBAaThb IPABWJIBHOCTh BBIMOJIHEHUs Y4eOHOW 3ajauu,
CcOOCTBEHHBIE BOZMOKHOCTH €€ PEILICHUSs;

OTIpeNieNATh KPUTEPUU PAaBUIBHOCTH (KOPPEKTHOCTH) BBIMOJIHEHHS yUeOHOH 3a/1auH;

aHAJIM3UPOBaTh U OOOCHOBBIBaTh NMPUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTApHs IS
BBITIOJIHEHUS yUeOHOM 3a/1auu;

CBOOOJHO I0JIb30BAaThCs BHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKH U CAMOOLIEHKH, UCXOJs U3
LEJIM ¥ UMEIOIINXCSI CPEICTB, Pa3inyasl pe3ynbTaT U CocoObI JeCTBUI;

OLICHMBAaTh TMPOAYKT CBOEH JE€ATENbHOCTH MO 3aJaHHBIM W/MJIM CaMOCTOSITENBHO
OIpEAEIEHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIEIIBIO JEATENBHOCTH;

00OCHOBBIBaTh JOCTHKUMOCTb II€JIM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OIICHKHM CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHELIIHUX PECYPCOB;

(buKcHpoBaTh U aHAIU3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
5. Bnagenne ocHOBaMH CaMOKOHTPOJIS, CAMOOLEHKH, TPUHSATHSI PELIEHUH M OCYILECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM U mo3HaBaTeIbHOW. OOYJarOIIHIICS CMOXKET:



HaOII0AaTh U aHAJIM3UPOBATh COOCTBEHHYIO YU€OHYIO U MO3HABATEIbHYIO JCSATEIbHOCTh M
JESITEIbHOCTD JPYTUX 00y4aroIuXcsl B IPOLECCE B3aUMOIIPOBEPKH;

COOTHOCUTH pE€ajbHbIE M IIAHUPYEMbIE PE3YJbTaThl WHAUBUIYalIbHOW 0Opa30BaTeIbHOU
NEeSITEIbHOCTH U JIeN1aTh BBIBOJIBI,

NPUHUMATD PELICHNUE B Y4eOHON CHUTyallud M HECTH 32 HETO OTBETCTBEHHOCTD;
CaMOCTOSITENILHO OIPEJEIIATh IPUUMHBI CBOETO yClexa WIM Heyclexa U HaXOJUTh CIIOCOObI
BBIXO/Ia U3 CUTYyallUH HEYCIIEXa,;

PETPOCIEKTUBHO ONpEAENATh, Kakhe [eHCTBHA 10 PELICHUI0 Y4eOHOH 3ajaud WiIu
napaMeTpsl 3TUX JEUCTBUM MPUBEIM K IIOJIYYEHHUIO HMEIOLIErocss MpOAYKTa Y4eOHOM
JeSITEIbHOCTH;

JEMOHCTPUPOBATh TMPHUEMbl  PEryJSIUU  NCUXO(PU3HONIOTUYECKUX/ AMOIMOHAIBHBIX
COCTOAHUM  ans  JocTikeHUs d(dexkra ycrnokoeHus  (YCTpaHEHHMs  3MOLMOHAIBHOM
HANPSDKEHHOCTH), 3P deKTa BOCCTAaHOBJICHUS (OCIA0JIeHUsT MPOSBICHUN yTomIleHus), 3ddekra
aKTUBU3ALUH (IIOBBIILIECHUS ICUXO(PU3UOIOIMUECKON PEaKTUBHOCTH).

ITo3naBartenbHbIE YY [

6. YuyeHHMK HAy4YMTCsl ONpEAEIATh IOHATHS, CO3[4aBaTh OO0OOILEHMs, YCTaHABIMBATb
aHAJIOTHH, KJIACCU(UIMPOBATh, CAMOCTOATENIBHO BBIOMPATh OCHOBAHWUS W KPUTEPHH IS
KJaccu(UKaluy, YCTaHABIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSA3HM, CTPOMTH JIOTHUYECKOE
paccyxaeHue, yMO3aK/IIoueHue (MHIyKTUBHOE, AEIyKTUBHOE, I10 aHAJIOTUH) U JeJIaTh BBIBOJIBL;

noaouparh CJI0Ba, CONOJYMHEHHBIE KIHOYEBOMY CIIOBY, ONPEAEISAIOIINE €ro NPU3HAKU U
CBOMCTBA;

BBICTPAMBATh JIOTHUYECKYIO IIETIOYKY, COCTOSIIYIO M3 KIIIOYEBOI'O CJIOBA U CONOJYMHEHHBIX
€My CJIOB;

BBIJICJIATH OOLIMI MPU3HAK IBYX WM HECKOJIBKUX IPEAMETOB WIN SABJICHUNH U OOBACHATH X
CXO/ICTBO;

O0BbEIUHATh MPEAMETHl U SBJICHUS B TPYIIBI 110 ONpPEIEICHHBIM MPU3HAKaM, CPaBHUBATh,

KJIAaCCU(UITUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;
BBIJICJIATH SIBJIEHUE U3 OOLLIEro psijia APYrux SBJICHUH;

OIpeEesATh O0CTOSTENCTBA, KOTOPBIE IMPEALIECTBOBAIN BO3HUKHOBEHUIO CBSI3U MEXKAY
SBJICHUSMHU, U3 3TUX OOCTOSTENbCTB BBLACIATH OIpPENENAIONIUE, CIIOCOOHbIE ObITh NMPUYMHON
JTAHHOTO SIBJICHUSI, BBISIBIISITH TIPUYWHBI M CIICIICTBUS SIBIICHUIA,

CTPOUTBH PACCY)KJEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJIEHUSIM U OT YaCTHBIX
ABJIEHUH K OOLIMM 3aKOHOMEPHOCTSIM;

CTPOUTBH PACCYXJIEHHE HAa OCHOBE CPAaBHEHUS INPEIMETOB U SIBICHUH, BBIIENAS IMPU 3TOM
oO11e NpU3HaKy;

u3jaraTh MOJy4eHHYI0 HH(POPMALIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peIacMoi 3a/1a4H;
CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(POpPMAIUIO, HY)KJAIOUIYIOCS B MPOBEpKE, MpejaraTte U
IPUMEHSATH CIOCO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMAILIUY;

BepOaIN30BaTh SMOLMOHAIILHOE BIIEYATIEHUE, OKa3aHHOE Ha HETO HCTOUYHUKOM;

OOBSICHATH SIBIICHUS, TIPOLIECCHI, CBA3M M OTHOILIEHMUSI, BBIBISIEMbIE B X0/1€ T03HABATEIbHON
U HUCCIIENOBATENbCKON JESITeNbHOCTH (IIPUBOJUTH OOBSCHEHHWE C U3MEHEHHEM (HOpMBbI
NpeJCTaBICHUS; OOBICHATH, IeTATU3UPYs UM 0000111as1; 0OBACHATH C 33JJaHHOW TOUKH 3pEHUs);

BBISIBIIIT M HA3bIBaTh NMPHYUHBI COOBITHS, SIBICHUS, B TOM YHCJIe BO3MOXKHBIE / Hambomee
BEPOSITHBIE NPUYMHBI, BO3MOXKHBIE TIOCIEACTBUS 3aJaHHOM MPUYMHBI, CaMOCTOSITEIbHO
OCYIIECTBIISISE IPUUMHHO-CJIEICTBEHHBIN aHaIN3;

JienaTh BBIBOJI Ha OCHOBE KPUTHUYECKOTO aHaliM3a Pa3HBIX TOYEK 3PEHUs, MOITBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTaluel Wik CaMOCTOSTENbHO TOTyYEeHHBIMU JAHHBIMHU.

7. YuyeHMK Hay4YuTCsl CO3/1aBaTh, NPUMEHSATh W TNPEOOpPa3OBbIBATH 3HAKHM W CHMBOJIBI,
MOJIETHN U CXEMBI JJIs pelleHUs] y4eOHbIX U MO3HABATeNbHbIX 33/1a4;

0003HauaTh CHMBOJIOM U 3HAKOM IPEMET U/UIIH SIBJIICHUE;

OTIPEAENATh JIOTUYECKUE CBSI3U MEXAY NMpeAMETaMU W/WIH SBJICHUSIMH, 0003HAUaTh JIaHHBIE
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;



CO3/1aBaTh aOCTPaKTHBIN MU peabHbI 00pa3 mpeaMeTa 1/1iTd sIBICHHS,
CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCIIOBUH 3a/1a4u U/WUJIU CIIOCO0a e pelieHus;
co3laBaTh BepOalbHbIC, BEUICCTBEHHBbIE W HMH(OPMAIIMOHHBIE MOJICNU C BBIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa Ui OINpeNeNieHHs CHOoco0a pelIeHus 33Ja4d B
COOTBETCTBUU C CUTYALIUEH;
peoOpa30BBIBaTh MOJIEIH C LIENbIO BBIBICHHUS OOLIMX 3aKOHOB, ONPEIEISIOIINX JaHHYIO
PEeIMETHYIO0 00J1aCTh;
MEPEBOANTH CIOKHYIO 110 COCTaBY (MHOTOACHEKTHYIO) HHPOPMAIHIO U3 IpaMuecKoro Win
(opManTn30BaHHOTO (CUMBOJIBHOTO) MPEICTABICHHUS B TEKCTOBOE, M HA000POT;
CTPOUTH CXEMY, AITOPUTM JICHCTBUS, UCTIPABIATH WM BOCCTAaHABIMBATH HEU3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS allTOPUTM;
CTPOUTH JIOKA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;
aHATU3UPOBATh/peIEKCUPOBATh OMBIT Pa3pabOTKH M peanu3alii y4eOHOro IMpOeKTa,
UCCIEOBAaHHU (TEOPETUYECKOr0, IMIIMPUYECKOr0) HAa OCHOBE MPEAJI0XKEHHOH MPOOIEMHOM
CHUTYAaIlUH, TIOCTABICHHOH LI€JIH W/WIIN 33aHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3yibTaTa.
8. CMBICJIOBOE UTCHUE. YYEHUK HAYYUTCS:
HaXOJWUTh B TEKCTe Tpedyemylo HH(OpManuilo (B COOTBETCTBHH C LEISIMH CBOCH
JIeATEIILHOCTH);
OPUECHTHPOBATHCSI B COJEPKAHMHM TEKCTa, IOHUMATh IIEJIOCTHBIA CMBICT TEKCTa,
CTPYKTYPHPOBATh TEKCT;
YCTaHABJIMBATh B3aUMOCBSI3b OMIMCAHHBIX B TEKCTE COOBITHH, SIBICHHUM, TIPOIIECCOB;
PE3IOMUPOBATH TJIABHYIO UJICIO TEKCTa,
peoOpa3oBEIBATh TEKCT, IIEPEBOJIS €r0 B APYTYI0 MOAAIBHOCTD, HHTEPIPETHPOBATH TEKCT
(XyZ0’KeCTBEHHBIH " HEXyI0KeCTBEHHBIN —  y4eOHBbId, HaY4YHO-TIONYJISIPHBIH,
uH(pOpPMAIMOHHBIN, TeKCT non-fiction);
KPUTHUYECKH OLIEHUBATH COJIEpKaHUE U POPMY TEKCTa.

9. Yuyenuk HayumTcst pOpMHUPOBATH U Pa3BUBATh IKOJIOTUYECKOE MBIIUIEHUE, MPUMEHSAThH
€ro B I103HABaTEJIbHOM, KOMMYHHKAaTHBHOH, COLMAJbHOW MpakTHKE M HpoecCHOHATbHON

OpPUECHTALINH;
* OINpPEIEeNATh CBOE OTHOIICHHE K IIPHUPOIHOM Cpeae;

AQHAIM3UPOBATH BIMSIHUE SKOJIOTMUYECKUX (PaKTOPOB HA Cpely OOMTaHMSI )KUBBIX OpPraHU3MOB;

IPOBOANUTH MIPUYMHHBIN U BEPOSATHOCTHBIN aHAIN3 YKOJIOTUIECKUX CHTYAIHIA;

MPOrHO3UPOBATh U3MEHEHMSI CUTYallUHd IIPU CMEHE JIEHCTBUS OJHOrO (pakTopa Ha AeicTBHE
apyroro (akropa;

PACIIpOCTPAHATL SKOJIOTMYCCKHUE 3HAHWA W YYaCTBOBATH B MNPAKTHYCCKUX ACJIAX IO 3alIUTEC
OKpY’KaroIllen cpebl;

BBIpAXKaTh CBOEC OTHOIICHUE K MPUPOJE YEPE3 PUCYHKH, COUMHEHUSA, MOJEIHU, IIPOCKTHBIE
paboTHI.
10. VYyeHMK HAY4YUTCSl pa3BUBaTh MOTHBAIMIO K OBJIQJACHUIO KYJIBTYpOH aKTHBHOTO
UCIIOJIb30BAHUS CIIOBApeH U IPYTrUX MOMCKOBBIX CHCTEM;

OMpCaACIIATh H€O6XO)II/IMI)I€ KIIFOYCBBIC ITOUMCKOBBIC CJIOBA U 3aITPOCHI;

OCYHICCTBJIATDH B3aUMOJICHCTBUE C SJICKTPOHHBIMHA ITONCKOBBIMU CUCTCMAMHU, CJIOBAPAMU;

q)OpMI/II)OBaTB MHOXCCTBCHHYIO BI)I60pKy N3 ITOMCKOBBIX HCTOYHHUKOB IJIA O6T)CKTI/IBI/133HI/II/I
PE3YJIbTATOB ITOHCKA,

COOTHOCHTB IOJTy4E€HHBIE PE3YNIbTAThl IIOUCKA CO CBOEH JIE€ATENBbHOCTBIO.
Kommynukarusublie YY /]

11. Y4YeHuK HAYYUTCSl OPTaHNU30BbIBATh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO
JeSITeIbHOCTh C YUUTEJIEM U CBEPCTHUKAMH; pabOTaTh MHIMBHIYaJIbHO W B IPYIIE: HAXOAUTh
olmiee pelieHue U paspemarb KOH(UIMKTBI Ha OCHOBE COIVIACOBAHMS IMO3MIUN U ydera
UHTEPECOB; GOPMYIUPOBAThH, APTYMEHTUPOBATh U OTCTAWBATh CBOE MHEHHUE;

- OMnpeacIsATL BO3SMOXKHEIC POJIN B COBMECTHOM JACATCIIBHOCTH,



- WTrpaTh ONPEIEIICHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;

- IPUHUMATh MO3UIMI0 cOOECeHUKA, MOHMMas MO3MLHUIO JAPYroro, pa3inyaTh B €0 peyu:
MHEHHE (TOUKY 3pEHUS), JOKA3aTEIbCTBO (ApryMEHTHI), (PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

- OompedensATb CBOM [JEHCTBUA M JEHCTBHA MapTHEpA, KOTOpbIE CHOCOOCTBOBAIM WIIU
IPENSITCTBOBAIM NPOLYKTUBHOM KOMMYHHUKAIUY;

- CTPOMTb IIO3UTUBHBIE OTHOUIEHHUS B Mpoliecce yueOHOM U O3HABATEIILHON JESATENbHOCTH;

- KOPPEKTHO M apryMEHTHMpPOBAaHHO OTCTAaMBaThb CBOIO TOUKY 3pPEHMS, B JUCKYCCHUH YMETb
BBIJIBUI'aTh KOHTPAapryMeHThl, Hepedpa3supoBaTh CBOIO MbICIb (BIaJE€HHE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMCH);

- KPUTHYECKHM OTHOCUTBCSI K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IIpU3HABaTh
OIMO0YHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

- Ipe/lararh albTepHATUBHOE peIlIeHHE B KOHQJIMKTHONW CUTYyalluu;

- BBLACIATH OOLIYIO TOUKY 3pE€HUS B IUCKYCCUHU;

- JIOTOBAapHMBaThCs O MPABUIIAX U BONpPOCAX JUIsl 00CYKEHHs B COOTBETCTBUM C MIOCTABJICHHON
repen rpyImnon 3a1adei;

- OpraHu30BbIBaTh yueOHOE B3auMoOJeicTBUE B rpymne (onpeAensTs oOlue Leny,
pacnpenenaTb poju, 10roBapuBaTbcs Ipyr ¢ APYroM u T. 1.);

- yCTpaHATh B paMKax Juajora paspblBbl B KOMMYHMKAllUH, OOYCIIOBJICHHBIE
HETIOHMMAaHNUEM/HETIPUATAEM CO CTOPOHBI coOeceqHHMKa 3agadd, (OpMBI WM COAEpIKaHUS
JMaJIora.

12. Y4yeHuK Hay4dHuTCs OCO3HAHHO MCIOJb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUU C
3ajjaueil KOMMYHMKALMU JJIs BBIPAKEHHs CBOMX 4YYBCTB, MbICIEHl M moTpeOHOCTEH s
IUTAHUPOBAHMSI M PETYJSALUU CBOEH JESATENbHOCTH; BJIAJIEHUE YCTHOM M NUCHBMEHHOW peyblo,
MOHOJIOTMYECKON KOHTEKCTHOM PEYb;

OTIpeNeNATh 3a7ayy KOMMYHHUKAIIMH U B COOTBETCTBHHU C HEW OTOMPATh PeUYeBBIC CPE/ICTBA;

0oTOMpaTh M HCIOJIB30BaTh PEUYEBBIC CPEACTBA B IMPOLIECCE KOMMYHHUKAIMM C JIPYTHMHU
JOJbMU (IMAJIOT B Iape, B MaJoi IpymIe u T. 1.);

IPEJCTaBIATh B YCTHOM WJIM NHCbMEHHOW (opMe pa3BepHYTHIH IUIAaH COOCTBEHHOM
JeSITEIIbHOCTH;

co0uIr01aTh HOPMBI ITyOIMYHON peuu, perjiaMeHT B MOHOJIOIe€ M AUCKYCCHU B COOTBETCTBUU
C KOMMYHUKAaTHBHOM 3a7a4ei;

BBICKa3bIBaTh 1 OOOCHOBBIBATH MHEHME (CY)KJEHHME) M 3alpallvBaTh MHEHHME NapTHepa B
paMKax Juanora;

NPUHUMATh PELIeHHE B XO/I€ AUAI0ra U COTJIacoBBIBATh €0 ¢ COOECETHUKOM;

CO3/1aBaTh MHUCHbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTMHAJIBHBIE TEKCThl C HCIOJB30BaHUEM
HEOOXO/IMMBIX PEUEBBIX CPE/ICTB;

HCIIOJIb30BAaTh BEpOaNbHBIE CpeACTBAa (CpeicTBa JIOTMYECKOW CBSI3U) ISl BbIIEICHMS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS;
HCIOJIb30BaTh HeBepOasbHbIE CpeacTBa WIH HarJisiJHble MaTepuabl,
HOJrOTOBJIEHHbIE/OTOOPAHHbIE 1101 PYKOBOACTBOM YUUTEIs;

JIeJIaTh OLIEHOYHBIM BBIBOJI O JOCTHMKEHHM LIEIM KOMMYHMKAIIMM HETOCPEICTBEHHO MOCIe
3aBepIlEeHUs] KOMMYHUKATUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

13. Y4yeHuk HayuuTcss (QOpMHUpPOBaTH U pPa3BUBAaTh KOMIIETEHTHOCTH B 00JacTu
UCTIOJIb30BaHUs MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee — UKT);

L[eJIeHANPaBICHHO MCKaTh M MCIIOJIb30BaTh HH(OPMALIMOHHBIE PECYPChI, HEOOXOIUMBIE IS
peleHns yueOHbIX U MPaKTHUECKUX 3a7au ¢ nomolbto cpeacts UKT;

BBIOMpATh, CTPOUTH U UCIIOJIB30BATh a/IEKBATHYI0 MH(POPMAIIMOHHYIO MOJEIb JUIsl IIepelaun
CBOMX MBICIIEH Cpe/ICTBAaMH €CTECTBEHHBIX M (DOPMAIIbHBIX SI3BIKOB B COOTBETCTBUU C YCIOBUAMU
KOMMYHHUKAIWH;

BBIJICJIATh MH(POPMALIMOHHBINA aCMEKT 3aJauu, ONepUpOBaTh JTaHHBIMH, UCTIOIb30BATH MOIEIh
pelleHus 3a1auu;



UCTOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMH (BKJIOYash BBIOOp aJeKBAaTHBIX 3a/aye
MHCTPYMEHTAIBHBIX  IPOTPAMMHO-AMIAPAaTHBIX CPEICTB W CEPBUCOB) JUI  PEIICHHS
UHPOPMALIMOHHBIX W KOMMYHHUKAIIMOHHBIX Y4YE€OHBIX 3a/Ja4d, B TOM YHCJE: BBIYHCICHHUE,
HalMcaHue MMMCEeM, COUMHEHHH, T0KJIaI0B, pehepaToB, CO3/1aHNe IPE3CHTAMN | Jp.;

UCTIO0JIb30BaTh HH(POPMAIHIO C YYETOM 3TUYECKUX M IPABOBBIX HOPM;
co3JaBaTh NHGOPMAIIMOHHBIE PECYPCHl PA3HOTO THIIA U ISl Pa3HBIX ayJUTOPHH, COONII0IATh
UH(POPMALIMOHHYIO TUTUEHY U MpaBuiia HHHOPMAIIMOHHON 0€3011acHOCTH

IIpenmeTHble pe3yabTaThl H3y4YeHHsI XUMUH 8 KJacc:
OcHOBHbBIE MOHATHSI XUMHUHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHUI)

Y4eHUK HAYYUTCS:

* OIIUCHIBATHL CBOMCTBA TBépI[BIX, KUIKUX, I‘213006pa3HLIX BCIICCTB, BBIACIAA HX
CYIIECTBEHHbIEC TPU3HAKU;

* XapaKTepU30BaTh BEIIECTBA II0 COCTaBy, CTPOCHUI0O M CBOWMCTBaM, YyCTaHABJIMBATH
MIPUYMHHO-CJIEICTBEHHBIEC CBSI3U MEXKy JTaHHBIMU XapaKTePUCTHUKAMH BEIIECTBA;

® paCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX HOHATHH «aTOM», «MOJICKYJIa», «XUMUYECKUHU
3JIEMEHT», «IIPOCTOE BEILIECTBOY, «CIOKHOE BEIECTBOY», «BAJIEHTHOCTHY, UCIONb3ysS 3HAKOBYIO
CUCTEMY XUMUU,

* U300paXkaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX POPMYI U CYIIHOCTh
XUMUYECKHUX PEAKLIHN C TOMOIIBI0 XUMUYECKUX YPAaBHEHUH;

* BBIYHCIISATH OTHOCUTENBHYIO MOJEKYISPHYIO U MOJIIPHYIO MAacChl BEILECTB, a TakKke
MacCOBYIO JIOJI0 XHMMHYECKOTO JJIEMEHTAa B COCAMHEHUSX JUIsl OIEHKM HUX MPaKTUYECKOU
3HaYUMOCTH;

* CPaBHUBATh IO COCTABY OKCH/IbI, OCHOBAHHUSI, KUCTIOTHI, COJIU;

® KJIaCCI/I(l)I/IIlI/IpOBaTI) OKCHUABI U OCHOBAHUA I10 CBOfICTBaM, KHCJIOTBI U COJIM 11O COCTABY,

* [10JI30BAThCS TAOOPATOPHBIM 000PYIOBAaHHUEM M XUMUYECKON MOCYI0M;

¢ IPOBOAWUTL HCCJIOKHBIC XUMHWYCCKUC OIBIThI U H3.6JHOI{GHI/I$I 3a U3MEHEHUSIMH CBOWCTB
BEIIECTB B IMpollecce€ HMX MpeBpalleHH; cOOM0aaTh MpaBuia TEXHUKH O€30MacHOCTH MpHU
MIPOBEICHUH HAOJIOICHUI U OTBITOB;

* pa3nUyYaTh OAKCIEPUMEHTAIBHO KHUCJIOTHI W MIENOYM, TOJB3YACh HHIUKATOPAMU;
OCO3HaBaTh HEOOXOAMMOCThH COOJIIOJIEHUSI Mep O€30MacHOCTH MpHU OOpallleHUU C KUCIOTaMH U
HieI04aMu.

Y4YeHUK MOJTYyYUT BO3MOKHOCTh HAYUYHThCS:

* IPaMOTHO 00paIaThCcs C BEIeCTBaMU B TTOBCETHEBHOM JKU3HH,

* 0OCO3HaBaTh HEOOXOIUMOCTH COOJIIOICHHSI TIPABUII SKOJIOTUYECKH O€30MacHOTO MOBEICHUS
B OKPYKarOLIEH IPUPOJIHON Cpelie;

¢* IOHUMAThb CMBICII U HGO6XOHI/IMOCTI> CO6J'IIOJI€HI/I${ HpCILHHC&HHﬁ, npeajiaracMbix B
WHCTPYKIHUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.;

¢ UCIIOJIB30BAaTh HpI/IO6peTéHHI)IC KIIFOYECBBIC KOMIICTCHTHOCTH npu BBITIOJIHCHUN
MCCIIEIOBATENLCKUX MPOEKTOB M0 M3YYEHUIO CBOMCTB, CIIOCOOOB MONYUYEHHUS U PACIO3HABAHUS
BEIIECTB;

* pa3BUBaTh KOMMYHHKATHUBHYIO KOMIIETEHTHOCTh, WCIOJNB3ys CPEACTBA YCTHOH W
MUCbMEHHOW KOMMYHHMKAlMu TpU paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JONOJHUTEIbHOMN
JTUTEPATypOid, CIIPABOYHBIMHU TAOIMIIAMU, MPOSBISATH TOTOBHOCTh K YBAKEHUIO HMHOM TOYKHU
3peHus npu o0CYKIEHUH PE3yJIbTaTOB BHIOJIHEHHON paboThI;

* OOBEKTHBHO OIICHMBaTh HWHGOPMAIIMIO O BEHIECTBAX M XUMHUYECKHX IpoIleccax,
KPUTUYECKH OTHOCUTBCS K TICeBIOHAy4YHOW WH(OpManuu, HEJ0OPOCOBECTHONH peKame,
Kacarolleics UCTIOIb30BaHUS Pa3IUYHBIX BEIECTB.

Ilepuoauyecknii 3aKOH M TNEPUOAUYECKAS CHCTEMa XHUMHYECKHX JJIEeMEHTOB
. 1. MenaeseeBa. CTpoeHue BelecTBa



Y4eHuK HAYYUTCH:

* KJIJacCU(pUIMPOBATh XUMUYECKHE JIEMEHTBI HA METaJIbl, HEMETAJUIbI, JIEMEHTBI, OKCHIbI
U TUAPOKCH]IBI KOTOPBIX aM(OTEPHBI, U HHEPTHBIC AJIEMEHTHI (Ta3bl) JUIsI OCO3HAHUS BaKHOCTHU
YIOPSAA0YEHHOCTH HAYYHbIX 3HAHWM;

* PacKpbIBaTh CMBICI Ieproandeckoro 3akona J[. . Mennaeneena;

* ONMCHIBATh U XapaKTE€PHU30BaTh TAOINYHYIO (POPMY MEPHOAUUECKON CUCTEMbl XMMUYECKUX
AJIEMEHTOB;

* XapaKTEpU30BaTh COCTaB AaTOMHBIX SAEP M PACHPENCICHUE 4YHCIA 3JIEKTPOHOB IIO
AJIEKTPOHHBIM CJIOSIM aTOMOB XHUMHUYECKUX DJEMEHTOB MajblX IEPUOAOB IEPUOIUYECKON
CUCTEMBI, a TAK)KE KaJIus U KaJIbLIKs;

* pa3nuyaTh BUJbl XMMHUYECKOH CBSI3U: MOHHYIO, KOBAJIEHTHYIO INOJISPHYIO, KOBAJEHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;

* U300pakaTh HJICKTPOHHO-HOHHBIE (POPMYIBI BEIIECTB, OOpPA30BAHHBIX XHUMHUYECKHUMU
CBA35IMHU Pa3HOIO BUJA;

* BBISIBJISITh 3aBHCHMOCTbH CBOWCTB BEUIECTB OT CTPOEHMSI MX KPUCTAIUIMUECKUX PELIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XUMHYECKHE DJIEMEHTbl M HMX COEAMHEHHS Ha OCHOBE IOJIOXKECHMUS
3JIEMEHTOB B MEPUOMUECKON CUCTEME U OCOOEHHOCTEH CTPOEHHSI UX aTOMOB;

* OIIMCBIBATh OCHOBHBIE 3Tarbl OTKPbITHS [I. V1. MenaeneeBplM NEpHOANYECKOTO 3aKOHA U
HEPUOJIMYECKON CHUCTEMbl XHMHUYECKMX 3JEMEHTOB, J>KH3Hb M MHOrooOpa3Hyl Hay4yHYIO
JIESITEIIbBHOCTh YUYEHOTO;

* XapaKTepU30BaTh HAyYHOE M MHUPOBO33PEHYECKOE 3HAYCHHUE NEPHUOJUYECKOrO 3aKOHA U
IIEPUOIUYECKON CHCTEMBI XMMUYECKUX 3JIeMeHTOB 1. 1. Menneneena;

* OCO3HaBaThb HAay4HbIE€ OTKPBITUS KaK pEe3yJbTaT JJIUTEIbHBIX HAONIIOJICHUH, OIBITOB,
Hay4HOH ITOJIEMMKH, IIPEOJOJICHHS TPYAHOCTEN U COMHEHUM.

Y4YeHHUK NOJYy4YUT BO3MOKHOCTD HAYYHUThCH:

* 0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JUIsl MPAKTUYECKOM JIEATEIbHOCTH YEI0BEKa;

* ONMCHIBATh U3YYCHHbIE OOBEKThI KAK CUCTEMBbI, IPUMEHSISI IOTHKY CUCTEMHOIO aHaJIn3a;

* IPUMEHATh 3HAHUA O 3aKOHOMEPHOCTSX MEPUOJUYECKOW CHCTEMBl XHMHUYECKUX
3JIEMEHTOB JJIs1 OOBSACHEHMsI U TIPEABHICHHS CBOMCTB KOHKPETHBIX BELIECTB;

* pa3BUBaTh WH(OPMALMOHHYIO KOMIIETEHTHOCTb IOCPEACTBOM YIUIYOJIeHHs 3HAaHUH 00
VCTOPUU CTAHOBJICHUSI XUMUYECKOW HAyKH, €€ OCHOBHBIX IOHATHM, IEPUOANYECKOTO 3aKOHA KaK
OJIHOTO U3 B@)KHEWIIMX 3aKOHOB NPHUPOABI, a TAKKE O COBPEMEHHBIX JOCTHXEHHUSIX HAYKU U
TEXHUKHU.

MHoroo0pa3ne XUMHYeCKUX pPeakIuii

Y4eHuK HAYYHTCH:

* 00BACHATH CYyTh XUMHUYECKUX MPOIECCOB U UX MPUHLIMIHUAIBHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIIOBUS IPOTEKAHNS XUMUUECKUX PEaKLIN;

* YCTaHABIIMBATh TNPUHANIEKHOCTh XUMHUYECKOW pEaKlUUU K OMNPEIeNIEHHOMY THUIIY IIO
OJTHOMY M3 KJIaCCHU()MKAIIMOHHBIX MPHU3HAKOB: 1) MO YMCIY M COCTaBY MCXOJAHBIX BELIECTB U
IPOAYKTOB peakuuu (peakuuu COeAMHEHHUs, pa3JIoKEeHMs, 3aMelleHus U oOMeHa); 2) mno
BBIJICJICHUIO WM TOIJIOUICHUIO TEIUIOTH (PEeakUUu HK30TePMHUYECKUE U HHIOTEPMHUYECKHE);
3) M0 M3MEHEHUWIO CTENeHEeH OKUCICHHS XUMHYECKUX DJIEMEHTOB (PEaKIMH OKUCIUTEIbHO-
BOCCTaHOBUTEIIbHBIE); 4) 110 00paTUMOCTH Tpoliecca (peakiuu o0paTUMble U HEOOPaTUMBIE);

* Ha3bIBaTh ()aKTOPBI, BIUSAIONINE HA CKOPOCTh XMMUUYECKUX PEaKLInii;

* Ha3bIBaTh (DAaKTOPHI, BIUSIOLINE HA CMEIIEHNE XUMHUECKOTO PAaBHOBECHS,

* COCTAaBJISITh YPABHEHUS DJIEKTPOJIUTHYECKOW AUCCOIMALMM KHUCIOT, IIEI0YeH, COJeH;
MOJIHBIE M COKpalIEHHbIE MOHHBIC YPAaBHEHHUS peakUuil OOMEHa; ypaBHEHHs OKHCIHUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil;

* IPOrHO3UPOBATh MPOAYKTHl XUMHUECKUX Peakiuid mo (opMmynam/Ha3BaHUSIM HCXOIHBIX
BEIIECTB; ONPEIESITh UCXOIHBIE BELIECTBA 110 (GopMysiaM/Ha3BaHUIM MPOTYKTOB peaKLUu;



* COCTABJIATh YPaBHEHMs PEAKIMI, COOTBETCTBYIOLIUX IOCIEN0BATEIBHOCTH («UEMIOYKEN)
IIPEBPALICHUN HEOPraHMYECKUX BEIIECTB PA3IIMYHBIX KIIACCOB;

* BBIBIISITH B IIPOLIECCE JKCIIEPUMEHTAa IPU3HAKH, CBHUAETENbCTBYIOLIUE O IMPOTEKAHUU
XUMHUYECKON PEaKIINy;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA;

* OIIPEIENATh XapaKTep Cpelbl BOAHBIX PAaCTBOPOB KHUCIOT M IIENOYEH 10 H3MEHEHMIO
OKpPAaCKH UHJUKATOPOB;

* IPOBOJUTh KAa4ECTBEHHBIE PEAKIMM, NOATBEP)KIAIOUIME HAJIMYME B BOJHBIX pPacTBOpax
BELIECTB OT/IEIbHBIX KATUOHOB U aHHOHOB.

Y4YeHHUK NOJIYy4YUT BO3MOKHOCTD HAYYUThCH:

* COCTABJIATh MOJIEKYJIIPHBIE U IIOJIHBIE MOHHBIE YPABHEHMSI IO COKpPALIEHHBIM HOHHBIM
YPaBHEHHUSM,;

* IPUBOJIUTH MPUMEPHI PEAKLUM, MOATBEPKIAIOLIUX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIY
OCHOBHBIMHM KJIACCaMU HEOPTaHUYECKUX BEILECTB;

* IPOrHO3UPOBATH PE3YAbTAThI BO3JCHCTBUS Pa3IMYHbIX (PaKTOPOB HA U3MEHEHHUE CKOPOCTH
XUMHUYECKON PEaKIIY;

* IPOrHO3UPOBATh  PE3YJAbTATHl BO3JIEHCTBHA pPA3NMYHBIX (AKTOPOB HA CMELICHHE
XUMHYECKOIO PABHOBECHS.

MHoroo0pa3ue BemecTs

Y4YeHUK HaAy4YuTCH:

* OIPENENATh NPUHAMIEKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYII: METAJIJIbl 1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH ()OPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

* OIIPEIENATHh BAIEHTHOCTD U CTEIIEHb OKUCIICHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (OPMYNBI HEOPTaHUYECKUX COCIMHEHUH 110 BAJICHTHOCTSIM M CTEIEHSIM
OKHCJICHHSI 3JIEMEHTOB, a TAK)Ke 3apsi/laM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTHU KUCIIOT,
OCHOBAHHI H COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHMsI (PU3MUYECKUX U XMMUYECKHUX CBOMCTB MPOCTBIX
BEIIECTB (METAIOB M HEMETAUIOB) W WX BBICIIUX OKCHIOB, OOpPAa30BAaHHBIX JIIEMEHTAMHU
BTOPOT'O U TPETHETO NIEPHUOJIOB;

* Ha3bIBaTh OOIME XUMHUYECKUE CBOMCTBA, XapaKTEpHbIE JJIS TPYMIl OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XMMHMYECKHE CBOWCTBA, XapaKTEpHbIE [UIsl KaXKJOTO0 U3 KJACCOB
HEOPraHMYECKUX BEIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJIUTH  MNpPHUMEpPHl  peakuui, MOATBEPXKIAIOIMMX  XMMHMUYECKHE  CBOMCTBa
HEOPraHUYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHUI U COJIEH;

* OIPENENSITh BELECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUAX;

* COCTaBJIATh OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIM OallaHC (JUIs1 M3YyYEHHBIX DPEaKIHil) Mo
IIPEI0KEHHBIM CXEMaM PEAKIIHil;

* IPOBOJUTH JTAOOPATOPHBIE ONBITHI, MOATBEPHKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;

* IPOBOJUTH JJAOOPATOPHBIE OMBITHI MO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB:
BOJIOPOJa, KMCIOPO/a, YIJIEKUCIIOTO Ta3a, aMMHUAaKa; COCTABIISATh YPABHEHUSI COOTBETCTBYIOIIMX
peaKkui.

Y4YeHUK NoJy4YUT BO3MOKHOCTb HAYYHUThCH:

* IPOTHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOTHO3UPOBATh  CIHOCOOHOCTH  BEIIECTBA  MPOSBIATH  OKUCIUTENbHBIE MU
BOCCTAHOBUTEJIbHbIE CBOWCTBA C Y4ETOM CTENEHEH OKHCIEHHUS 3JE€MEHTOB, BXOJSIIUX B €ro
COCTaB;

* BBISIBJISITh  CYILIECTBOBAaHME T'€HETUYECKOW B3aMMOCBSI3U MEXAY BELIECTBAMH B pSAAY:
IIPOCTOE BEUIECTBO — OKCUJ — FMAPOKCU — COJIb;



* XapaKTepU30BaTh 0COOBIE CBOICTBAa KOHIIEHTPUPOBAHHBIX CEPHOI U a30THOM KHUCIOT;
* IPUBOAMTH IIPUMEPHI YPABHEHUH PEaKLIUi, JISKAIIUX B OCHOBE MPOMBIIIIEHHBIX CIIOCOO0B
[IOJIy4YEHUSI aMMHaKa, CEpHOU KUCIIOThI, UyTyHA U CTaJIu;
* OMMCBHIBaTh (U3UYECKUE U XUMHUYECKUE IPOLECCHI, SBJSIOIIMECS YacTblO KPYroBOpOTa
BELIECTB B IIPUPOJIE;
* OPraHU30BbIBaTh, IPOBOJUTH YYCHUUECKHUE ITPOEKTHI 110 UCCIEIOBAHNIO CBOMCTB BELIECTB,
MMEIOLINX BaKHOE ITPAKTUUECKOE 3HAUCHHUE.
9 knace
BbINyCKHMK HAYYHTCHA:
XapakTepu3oBaTb OCHOBHbIE METOAbl IO3HaHMA: HaONIOEHHE, H3MEpEeHHe,
HKCIIEPUMEHT;
OIKCBIBATh CBOMCTBAa TBEPABIX, MKHUJIKHX, I'a3000pa3HbIX BELIECTB, BBLACIAS UX
CYILLECTBEHHbIE IPU3HAKU;
pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHM «aTOM», «MOJIEKYJIay,
«XUMHUYECKUI D3JIEMEHT», <«IIPOCTOE BELIECTBO», «CI0XHOE BELIECTBO», «BAJIEHTHOCTbHY,
«XUMHUYECKasi peakLys», UCIIONb3ys 3HAKOBYIO CUCTEMY XUMUH;
PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MacChl BEILECTB, [IOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHON TEOPHUH;
: pas3nyaTth XUMUYECKHE U (PU3NYECKHE SBICHHUS;
Ha3bIBaTh XUMUYECKUE IJIEMEHTHI;
OIIpeNieNIATh COCTaB BELIECTB M0 UX hopMyiam;
OIpPEAEIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;
OINPEAEIIATh TUIl XUMUYECKUX PEAKLUM;
Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUYECKUX PEaKLIUi;
BBISBJISITh IIPU3HAKHU, CBUICTEIBCTBYIOIINE O MPOTEKAHUM XMMUYECKOW peakluu
IIPU BBIIOJHEHUN XUMHUYECKOIO OIbITA;
: COCTaBJIATH (POPMYJIbI OMHAPHBIX COEINHEHU;
COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEaKLIU;
coOuro1aTh MpaBuiia 6€30MacHON paboThl IPU MPOBEICHUH OIBITOB;
10JIb30BAThCS 1a0OPaTOPHBIM 000PYAOBAHUEM U TIOCY10M;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;
BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (popMyIie COeIMHEHHUS,
BBIYUCIIATh KOJMYECTBO, 0OBEM HJIM MacCy BELIeCTBAa MO KOJIWYECTBY, 00BEMY,
Macce peareHTOB WIN MIPOJYKTOB PEAKIUH;
XapakTepu3oBaTh (PU3MUECKHE M XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB:
KHCJIOPO/a ¥ BOJOPOA;
: H0JIy4aTh, COOMPaTh KUCIOPOA U BOJIOPO/;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOJ, BOAOPOI;
pacKpbIBaTh CMBICI 3aKOHa ABOraapo;
PacKpbIBaTh CMBICI MOHATUN «TEII0BOM 3P PEKT peakinumn», «MOJSPHBIA 00BEMY;
XapakTepu3oBaTh (PU3NYECKHE U XUMHUUECKUE CBOICTBA BOJIBI;
PacKpbIBaTh CMBICI IIOHATHUS «PaCTBOPY;
BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BELLIECTBA B PACTBOPE;
IIPUTOTOBJIATE PACTBOPHI C ONPEIEICHHOM MacCOBOM JI0JIEM pPAacTBOPEHHOIO
BELIECTBA;
: Ha3bIBaTh COEAMHEHMSI U3YUEHHBIX KJIaCCOB HEOPTaHUYECKUX BEILECTB;
XapakTepu3oBaTh (PU3MUYECKHE M XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIacCOB
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHU, COJIEH;
OINPEAEIATh IPUHAIEKHOCTD BELLIECTB K ONPEAEIEHHOMY KJIacCy COEIUHEHMI;
COCTaBJIATH GOPMYJIbI HEOPTaHMUYECKUX COCTUHEHHUIM U3YyUeHHBIX KJIACCOB;
IIPOBOAMTH ONBITHI, MOJATBEPKIAIOLUIME XMMHUYECKHE CBOMCTBA H3YYEHHBIX
KJIACCOB HEOPTraHMYECKHUX BEIIECTB;



pacno3HaBaTh OMBITHBIM IMYTEM PACTBOPBI KHUCIOT M IIEIOYEH MO HM3MEHEHUIO
OKpPAacKH MHIUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY KJIACCAMU HEOPTaHUUECKUX COSAMHEHUM;

packpsiBaTh cMblich [lepuoanueckoro 3akona [[.1. Menneneena;

OOBSICHATH (PU3UUECKUI CMBICT aTOMHOTO (MOPSAAKOBOT0) HOMEpPAa XUMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIbI U Nepuojia B nepuoauueckoit cucreme J[.M. Menneneena;

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B
npeJienax MajbIX MePHOJI0B U TNIaBHBIX MMOATPYIII;

XapaKkTepU30BaTh XMMHUYECKUE 3JIEMEHTHI (0T BOAOPOJA 0 KajblUs) HA OCHOBE
UX TOJIOKEeHUs B nepuoguueckor cucreme [[.M. MenneneeBa u ocoOeHHOCTEH CTPOCHUS HX
aTOMOB;

COCTaBJISITh CXEMbl CTPOCHHUS aTOMOB IMepBBIX 20 2JIE€MEHTOB NEPUOAUYECKOM
cucremsl .. Menaeneena;

PacKpbIBaTh CMBICH MOHATUIN: «XMMHUYECKAsl CBSI3bY, «3JIEKTPOOTPULIATEIIBHOCTDY;

XapaKTepU30BaTh 3aBUCHMOCTh (DU3MYECKMX CBOWCTB BEHIECTB OT THIA
KPUCTAIIMYECKON PELIeTKY;

OTPENIETATh BUJI XUMHUYECKOM CBSI3M B HEOPTaHUYECKUX COCTUHECHUSIX;

nu300paxaTb CXEMbl CTPOCHHUS MOJIEKYN BEIIECTB, OOPAa30BAaHHBIX Pa3HBIMU
BUJIaMU XUMUYECKHUX CBS3EH;

pPacKpbIBaTh CMBICI TOHATUN «HOH», «KATHOH», <«@HUOH», «3IEKTPOIUTHDY,
CHEDJICKTPOIHUTHIY, «QJEKTPOJIUTUYECKAS] TUCCOIUAIIUY, «OKUCIUTEbY, «CTEIIEHb OKHCIICHUS
«BOCCTAaHOBHTEIbY, KOKHCIECHUEY, «BOCCTAHOBICHUEY,

OTPEIETIATh CTENEHb OKUCIICHUS aTOMa JIEMEHTA B COSMHEHUU;

PacKpbIBaTh CMBICIT TEOPHUH IIEKTPOIUTHIECKON JUCCOIUAIUY;

COCTABJISITh YPAaBHEHUS DJIEKTPOJIUTHYECKOM JUCCOLMAIMKU KUCIOT, IIEIOYeH,
coJIeit;

OOBSCHATH CYHIHOCTHh MPOIECCa JJICKTPOIUTUUYECKON NUCCOLMALUU U PEAKIUN
MOHHOTO OOMEHa;

: COCTABJISITH TIOJIHBIE M COKPAILIEHHbIE HOHHBIC YPaBHEHUS Peakliuu 0OMeHa;
OTIpeeIATh BO3MOXKHOCTh MMPOTEKAHMsI peakliii HOHHOTO OOMEHa;
MPOBOJIUTh PEAKIUHU, TOATBEPKIAIONINE KAYECTBEHHBIH COCTaB Pa3IMUHBIX

BEILECTB;
: ONPEENATh OKACIUTEIb U BOCCTAHOBUTEIID;
COCTABJISITh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEaKIINiA;
Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKOM peaKuy;
KJIaccu(UIUpOBaTh XMMUYECKUE PEAKLIUH 110 Pa3IMYHBIM MPU3HAKAM;
XapaKkTepU30BaTh B3aUMOCBS3b MEXIY COCTaBOM, CTPOCHHEM H CBOMCTBAMH

HEMETaJUIOB;
: IPOBOAMUTH OMNBITHI IO MOJYYEHHIO, COOMPAHHUI0O M HM3YUEHUI0 XUMHYECKHX
CBOWCTB ra3000pa3HbIX BEIECTB: YIIEKUCIOro ra3a, aMMHaKa;
pacmo3HaBaTh ONBITHBIM IyTEM TIa3000pa3Hble BEIIECTBA: YIJIEKUCHBIA ra3 u
aMMHAK;
XapaKkTepU30BaTh B3aUMOCBS3b MEXIY COCTaBOM, CTPOCHHEM H CBOMCTBAMH
METaJUIOB;
Ha3bIBaTh OpraHMYECKHE BEIeCTBa MO UX (opmylie: MeTaH, 3TaH, STUJIEH, METaHOII,
JTaHOJI, TIMLEPUH, YKCYCHas KHUCJIOTA, AMMHOYKCYCHas KHCIIOTa, CTEApPUHOBAs KHUCIOTA,
OJIEMHOBAs KUCJIOTA, TJIFOK03a;
OLICHUBATh BJIMSHUE XUMUYECKOIO 3arpsi3HEHHUs OKpPYXKAIIIEW Cpeabl Ha
OpPTraHM3M 4YEJI0OBEKa;
IpaMOTHO 00paIaThes C BEIIECTBAMU B MIOBCEIHEBHOM KU3HU
ONpENENATh BO3MOKHOCTh IMPOTEKAHUs PEAKIMl HEKOTOPBIX NpPEICTaBUTENEH
OpraHUYECKUX BEIECTB C KUCIOPOAOM, BOJIOPOAOM, METAJITIAMU, OCHOBAHUSAMU, T'AJIOT€HAMM.



BhINyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCS:
BBIIBUTAaTh U TPOBEPATH IKCIEPUMEHTAIHO THUIIOTE3bl O XHMHUYECKUX CBOMCTBAX
BEILECTB HA OCHOBE MX COCTaBa M CTPOCHHUSI, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKUE PEAKIIHH,
0 XapakTepe U MPOAYKTaX Pa3iIMuHbIX XUMUYECKUX PEaKLnii;

XapaKTepU30BaTh BEILECTBA MO COCTaBY, CTPOCHHUIO U CBOWMCTBAaM, YCTaHaBIMBATh
MPUYHUHHO-CJIEICTBEHHBIE CBA3M MEKY JaHHBIMU XapaKTEPUCTUKAMHU BEIlECTBA;

COCTAaBJIATb MOJICKYJIAPHBIC W TIOJHBIC HMOHHBIC YPAaBHCHHA II0 COKPAIICHHBIM
MOHHBIM YpaBHEHUSIM;

IMPOrHO3UpPOBATh CHOCO6HOCTL BCIICCTBA TPOABIIATL OKHCIWUTCIBHBIC HIIN
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEHEHEH OKHCIEHUS DJIEMEHTOB, BXOJIALIMX B €ro
COCTaB;

COCTaBIISITh YPAaBHEHUS PpEAKLM, COOTBETCTBYIOIIMX IOCJIEI0BATEIbHOCTH
MPEBPALLECHUI HEOPTAHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB;

BBIIBUTATh U MPOBEPATH SKCIEPUMEHTAILHO THIOTE3bl O pe3yJbTaTaX BO3JACHCTBUS
pa3au4YHbIX (PaKTOPOB HA M3MEHEHUE CKOPOCTH XUMHUYECKON peaKInu;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS Ui DKOJOTUYECKU IPaMOTHOIO MOBEICHHS B
OKpYKaroIlEH Cpese;

UCIIONIb30BaTh MPHOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMA TMPH BBIMOJIHEHUU
IIPOEKTOB U y4eOHO-HMCCIEA0BATENbCKUX 3a/1a4 0 M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJyYEHUS U
pacro3HaBaHMsI BEIIECTB;

00BEKTUBHO OLICHUBATh I/IH(l)OpMaLII/IIO 0 BCHICCTBAX U XUMHUUYCCKHUX IIpOLECCaX;

KPUTHYECKH OTHOCUTBHCS K TICEBJOHAYyYHOW HWH(pOpMalU, HET0O0pPOCOBECTHON
peKiIaMe B CpeiCTBaX MacCOBOW MH(pOPMAIINY;

OCO3HaBaTh 3HAUEHUE TEOPETUYECKUX 3HAHUM MO XUMHUU Ui TMPAKTUUYECKON
JIeSITEJIbBHOCTH YEJIOBEKa,

CO3/1aBaTh MOJENU M CXEMbI Ui pellieHus y4eOHBIX U MO3HABATENIbHBIX 3a]ady;
IIOHUMATh HCO6XOILI/IMOCTI) CO6JIIOII€HI/I$I HpeI[HI/ICB.HI/II\/JI, npeajaracMbiXx B HHCTPYKHOUAX 110
WCIIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHH U AP.

11 Conep:xxanue yueOHOro npeamera

8 kiacce
BBeaenue

Xumusg — HayKa O BCHICCTBAX, UX CBOMCTBax U MMPEBPAILICHUAX.

IlonsaTHE O XHMHYECKOM »JIIEMEHTE U (I)OpMaX €ro CYHICCTBOBAHUS: CBO6OI[HLIX aToMax,
IMMPOCTBIX U CJIOXKXHBIX BCHICCTBAX.

[TpeBparienus Beuiects. OTIMUME XMMHUECKUX PEAKIUI OT (pu3NUYeCKuX sSBICHUM. Poib xumun
B )KU3HH UeJioBeKa. XeMohunus u xemooOus.

Kparkue cBeieHHs U3 UCTOPUU BO3HUKHOBEHUS U pa3BUTHUS XuMuHM. [lepnon anxumun. [Tonstue
o ¢unocopckom kamue. Xumus B XVI B. Pazputue xumuu Ha Pycu. Ponb oTeuecTBEHHBIX
YUEHBIX B CTAHOBJIEHMH XMMHYECKOW Hayku — paboTel M. B. JlomonocoBa, A. M. bytneposna,
. . Menneneena.

XVMHYeCKasi CHUMBOJIMKA. 3HAKM XMUMHUYECKHUX JJIEMEHTOB U IPOMCXOKIEHUE HX Ha3BaHUIU.
Xumnyeckue Qopmynsl. WMumekcel u  ko3pduiueHtsl. OTHOCHUTENbHBIE aTOMHas U
MoOJIEKYJIsipHasi Macchl. PacueT MaccoBOM J01M XUMUYECKOT0 AJIEMEHTA 10 (hOpMyJie BELIECTBa.



Ilepnonnueckas cucremMa xuMudeckux snemeHToB JI. . MengeneeBa, ee CTpyKTypa: Majlble U
OoJIbIIIe TEPUOIBI, TPYIIIBI U TOATPYIIHI (TJaBHAs U mobouHas ). [lepuogudeckas cucrema Kak
CIPaBOYHOE TOCOOUE IS MOIYUYCHHUS CBECHUIN O XUMUYECKUX JI€MEHTaX.

Pacuernbie 3amaun. 1. HaxoxaeHrne OTHOCHUTEIIBHOM MOJIEKYJISIPHOM MacChl BEMIECTBA MO €ro
XUMHUYEeCcKOH (popmyre. 2. BrrunciaeHne MacCoBOM A0IM XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE 110
ero ¢opmyie.

TEMA 1
ATOMBI XUMHUYECKHX 3JIEMEHTOB

AToOMBI KaKk (popMa CyIIeCTBOBAHUSI XMMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHHUS O CTPOCHUU
aToMOB. JloKa3aTenbCTBa CIOXKHOCTU CTpoeHHs aToMoB. OmbiTel Pesepdopma. [lnanerapnas
MoOJieJIb CTPOCHHUS aToMa.

CocraB aTOMHBIX AA€p: MPOTOHBI U HCfITpOHBI. OTtHOcuTeNnbHAsI aToMHas Macca. B3amMocBsI3b
MOHSATHH «IIPOTOHM, ((HeﬁTp0H>>, «OTHOCHUTCIIbHAA aTOMHAas Macca».

HM3MeHeHue yncna IIPOTOHOB B A1p€ aTOMa — 06pa3013aHI/Ie HOBBIX XUMHNYCCKHUX 3JICMCHTOB.

W3meHeHne uucna HEHUTPOHOB B sape aroMa — oOpa3oBaHue wu30TONOB. COBpEMEHHOE
oIpeieIeHNe MOHATHS «XUMHUYECKUH 371eMeHT». M30Tonbl Kak pa3sHOBUJHOCTH aTOMOB OJJHOTO
XUMHUYECKOI'0 3JIEMEHTA.

OnextpoHbl. CTpoeHUE JIIEKTPOHHBIX O0O0JIOYEK aTOMOB XMMHYECKHX 3eMeHTOB Ne 1—20
nepuonuieckoii cucremsr J[. M. Menneneea. [loHsTHe O 3aBepIIEHHOM M HE3aBEPUIICHHOM
AJIEKTPOHHOM CJIO€ (IHEPTETHUECKOM YPOBHE).

Hepﬂoz[nqecxaﬂ CHUCTEMAa XHUMHUYCCKHUX JJICMCHTOB l[ . MengeneeBa u CTPOCHUE aTOMOB:
q)HSH‘leCKI/Iﬁ CMBICJI ITOPAAKOBOI'0 HOMEpA 3JIEMEHTA, HOMEpPaA I'pyIlllbl, HOMEpa Mepruoaa.

M3meHenne uucna HJIEKTPOHOB HA BHEIIHEM DJJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
3JIeMeHTa — O00pa30BaHME IMOJIOKUTEIbHBIX U OTPHUIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbIE
aTOMaM¥y METaJUIOB M HeMeTauIoB. [IpHYMHBl M3MEHEHNSI METAUIMYECKUX M HEMETAINIMYECKHUX
CBOMCTB B IIEpHOJaX U rPyIIax.

O06pazoBanue 6uHapHBIX coequHeHui. [TonsTre 06 noHHOM cBsA3u. CxeMbl 00pa30BaHUs HOHHON
CBSI3U.

B3anmoneiicTBe aTOMOB XMMHMUYECKHX 3JI€MEHTOB-HEMETAIJIOB MEXAYy co00i — oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI MPOCThIX BemiecTB. KoBaneHTHass HemoJisipHass XMMMYECKas CBSI3b.
DJNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3anmoseiicTBre aTOMOB XMMHMUYECKHX 3JI€MEHTOB-HEMETAJIOB MEXAYy co00if — oOpa3oBaHue
OMHApHBIX COEAMHEHMH HEMEeTaJlIOB. JJIEKTPOOTpULATENbHOCTh. [loHSATHE O KOBaJEHTHOM
MIOJISIPHOM CBSA3U.

BzauMogeiicTBue aTOMOB XHMHUYECKHX SJIEMEHTOB-METAILIOB MCKIAY coboit — 06pa3OBaHI/IC
MCTAJUIMYCCKUX KPHUCTAJIIIOB. IloHsTHE O METATIUYECKON CBSI3H.

JemoHcTpanmu. Mogenn aToMOB  XMMUYECKMX d1eMeHTOB. llepuonnueckas cucrema
XuMHYecKuX d1eMeHToB /1. 1. MeHpaeneeBa.

TEMA 2

IIpocrbie BemecTtBa



[TonoxxeHne METaIOB U HEMETAJUIOB B IEPUOANYECKON CUCTEME XUMUYECKHX AnemMeHToB 1. U.
MenpaeneeBa. BaxkHelume mpoCTbie BEIIECTBA — METAJUIBL: KEJIE30, AJOMUHUM, KaJIbLUU,
Maruui, HaTpuii, kanuii. Ooure puzndeckne CBOWCTBA METAILJIOB.

Baxneiiime mpocTeie BEIEeCTBa — HEMETaJTbl, 00pa30BaHHbIC aTOMaMU KHUCJIOPO/a, BOJIOPO/A,
azota, cepbl, Qochopa, yriaepona. CHocoOHOCTH aTOMOB XHWMHUYECKUX JJIEMEHTOB K
00pa30BaHUIO HECKOJIBKUX IMPOCTHIX BEIIECTB — AIOTPONHs. AJUIOTPONMHBIE MOIUPHUKAIMN
kuciopoaa, Qocdopa u o10Ba. MeTaUIMYECKUE W HEMETAUIMYCCKUE CBOWCTBA MPOCTHIX
BerecTB. OTHOCUTEIBHOCTD JICJICHUS TIPOCTHIX BEIIECTB HA METAILIBI U HEMETAJLIBL.

[Tocrossuuast ABoranpo. KommdectBo BemectBa. Mosb. MounsipHass Macca. MomsipHbIii 00beM
ra3o00pa3HbIX BemecTB. KpaTHbIe e IMHUIIBI KOJTMYECTBA BEIIECTBA — MUJUTUMOJb U KHIJIOMOJIb,
MUJUTUMOJIIPHAs. M KWJIOMOJSIPHAs MAacChl BEIIECTBA, MHWUIMMOJSPHBIL M  KHIJIOMOJISIPHBIN
00beMbI Ta3000pa3HBIX BEIICCTB.

PacueTsl ¢ ncnoap30BaHUEM IIOHATHH «KOJIUICCTBO BCIICCTBA», «KMOJIApHAsA Macca», «MOJISIpHI)II\/JI
00BeM ra3zoB», «IIOCTOsIHHAasA ABOF&I[pO».

PacueTHbIe 3a1a4u.
1. BerauciaeHne MOJISIpPHOM MacChl BEIIECTB IO XUMHYECKUM (popMyam.

2. Pacyerbl ¢ HCHOJB30BAHHMEM MOHATUI «KOJMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM I'a30B », « IOCTOSTHHAs ABOTapo ».

Hemonctpauuu. [lomydenue o3ona. OOpas3ubl OeIOro W ceporo 0yoBa, OEIOro W KPacHOro
dochopa. HekoTopsie MeTamibl U HEMETaUIbl KOJMYECTBOM BemiecTBa | Momb. Mojenb
MOJISIPHOTO 00BeMa ra3000pa3HBIX BEIIECTB.

TEMA 3
CoennHeHusi XMMHYECKHX 3J1€MEHTOB

Crenens okucienus. OnpeneneHne CTEICHH OKUCIEHUS 3JIEMEHTOB MO0 XMUMHYECKOW (opmyre
coenuHeHusi. CocraBieHue (HopMyn OMHAPHBIX COSAMHEHMM, OOIIMI Crocod WX Ha3bIBaHUS.
bunapHble coeaMHEHMs: OKCHABI, XJOPHUABI, Ccyabbuasl u ap. CocTaBieHue ux QGopmy.
[IpeacraBuTenu OKCHAOB: BOJA, YIJIEKHUCIbI ra3 W HerameHas u3BecThb. llpencraBurenu
JIETYYUX BOJAOPOJHBIX COEUHEHUMN: XJIOPOBOIOPO M aMMHUAK.

OcHoBaHMs, WX COCTaB W Ha3BaHUA. PacTBOpUMOCTh OCHOBaHUN B Boje. Tabmuna
PacTBOPUMOCTH THAPOKCHUIOB U cojiel B Boze. [IpeacTaBurenu menouen: THAPOKCUIBI HATPHS,
Kanmugd U Kanbuud. [loHsiTHe O KauecTBeHHBIX peakuusax. MHaumkatopel. M3mMeHeHue okpacku
WHJIUKAaTOPOB B LIEJTOYHOU Cperie.

KI/ICJ'IOTLI, HnX COCTaB M Ha3BaHU:. KHaCCI/I(I)I/IKaL[I/I}I KHUCJIIOT. HpCI[CTaBI/ITCJ'H/I KHCJIOT: CCpHa“d,
CoJIsIHas U a30THas. M3MeHeHue OKpaCKu HHAUKATOPOB B KHCJIOTHOM cpeac.

Conu Kak Mpou3BOJHBIE KUCIOT U OCHOBaHUM. VX cocTtaB u Ha3BaHUs. PacTBOpUMOCTH coiiel B
Bojie. [IpencraBurenu comneil: xiopua HaTpusi, kKapOooHAT U GochaT KalbIusl.

AMopdHbIE 1 KPUCTAJUINYECKHE BEILIECTBA.



MexmonekyaspHble B3auMOJeHCTBUSA. THUIBI KPUCTAJUIMUECKUX DPEIIETOK: HOHHAs, aTOMHasi,
MOJICKYJISIpHASI U METaJUIMYeCKasi. 3aBUCUMOCTh CBOWCTB BEIIECTB OT TUIOB KPUCTAJUTHYECKUX
pELIETOK.

BemectBa MOJICKYJIIPHOI'O U HCMOJICKYJISIPHOI'O CTPOCHUS. 3aKOH IIOCTOSHCTBA COCTaBa JJIsL
BCIICCTB MOJICKYJISIPHOI'O CTPOCHM.

YucTeie BemiecTBa U cMecH. [IpuMepsl KUAKUX, TBEPABIX M ra3000pa3HbIX cMmeceil. CBoiCTBa
YHCTHIX BEMIECTB U cMeceil. Mx cocraB. MaccoBas u O0ObEMHAast TOJIM KOMIIOHCHTAa CMECH.
Pacuertsl, cBsi3aHHBIE C UCMIOJIB30BAHUEM MTOHSATHUS «I0JIS».

Pacuernsie 3agaun. 1. Pacuer MaccoBoil 1 00BEMHON HOI€l KOMIIOHEHTOB CMECH BEILECTB. 2.
Briuncnenue maccoBoil J0JM BEIIECTBA B PACcTBOpPE IO HM3BECTHOM Macce pPacTBOPEHHOIO
BEILIECTBA W Macce pactBoputess. 3. BrluuciaeHue wmaccbl pacTBOPSAEMOro BEIIECTBA U
pacTBOPUTENS, HEOOXOIUMBIX ISl IPUTOTOBJICHUS OIPEICICHHON MacChl paCTBOPA C M3BECTHOM
MAaCCOBOM J10JIEl PaCTBOPEHHOT'O BEILIECTBA.

Jemoncrpauuu. O0pa3ipbl OKCHI0B, KUCIOT, OCHOBaHUI M cosieidl. MoJienu KpucTamim4ecKux
peuIeToK XJopuaa HaTpusl, aiMasa, okcuaa yriaepoaa (IV). B3psiB cmecu Boioposa ¢ BO3TyXOM.
Crioco0OwI pa3neneHus cMecei. JJUCTHIUISITNS BOIBI.

JlabGopaTopHbIE OIBITHI.

1. 3HaKOMCTBO ¢ 00pa3IaMu BEIIECTB Pa3HBIX KJIACCOB.
2. Pa3nenenue cMecei.

TEMA 4

N3Menenusi, mpoucxoasiye ¢ BelecTBaMu

[ToHsiTHE sABIEHUI KaK W3MEHEHHH, MPOUCXOMSIIMX C BEIIECTBAMH. SIBIEHUS, CBSA3aHHBIEC C
W3MEHEHUEM KPUCTAUIMYECKOTO CTPOEHUS BEIIECTBA NPU TMOCTOSIHHOM €ro CocCTaBe, —
busndeckue spieHus. Dusznyeckue SBICHUS B XUMHH: JUCTHIUIALUS, KPUCTAILTHA3AIIMS,
BBIMIAPMBAHUE U BO3TOHKA BEIIECTB, IIEHTpU(]yrupoBaHue.

HBJ’IGHI/ISI, CBA3aHHBIC C USMCHCHUCM COCTaBa BCUICCTBA, — XUMHNYCCKUC PCAKIINH. HpI/ISHaKI/I u
YCJI0BUSA MPOTCKAHUA XUMHUYICCKUX peaxunﬁ. IlonsTHe 00 3K30- U OSHAOTCPMHUYCCKUX PCAKIUAX.
PeaKI_[I/II/I TOpCHHUA KakK YaCTHBIN cnyqaﬁ 9K30TCPMUICCKUX peaKHHﬁ, MNpOTCKAOMnUX C
BBIACICHHUEM CBCTA.

3aKOH COXpaHEHHS Macchl BEIIECTB. XHUMHUYECKHE YypaBHEHHUS. 3HAUYE€HHUE WHJEKCOB U
k03 dunnrentoB. CocraBieHue ypaBHEHHH XUMUYECKUX PEaKIHii.

PacdeTsl Mo XUMHUYECKUM YPaBHCHHAM. Pemenne 3aa4 Ha HaXO0XKACHHUEC KOJIHNYCCTBA BECIICCTBA,
Macchl Ui 00beMa OpOoaAYKTa pC€aKru IO KOJIMYECTBY BEIIECCTBA, MAaCCC UIIN O6’B€My HCXOAHOI'O
BelllecTBa. PacdyeThl ¢ MCIOJIB30BAaHHEM ITOHATHUSA «ao0Js», Korjga MCXOJHOC BCIICCTBO JAaHO B
BUJAC pacTBOpa C 3aJJaHHON MAacCOBOM JoJIeH pPacTBOPCHHOTO BCIIECTBA HWIIM COLACPIKUT
OMIPCACIICHHYIO OO HpHMCCCﬁ.

Peakmun PAa3JI0KCHUS. IlonsTue o CKOPOCTH XUMHNYCCKUX peaKHHﬁ. KaTaJ'II/I3aTOpLI. q)epMCHTBI.



Peakiun coenmunenms. KatanuTtudeckue W HEKaTaduTH4Yeckue peaknuu. OOpatumbie U
HEOOpaTUMBIE pEaKInu.

Peakuun 3amerieHns. DJIEKTPOXUMUYECKUHN DSl HANPSOHKECHUM METAJIOB, €r0 UCIOJIb30BaHUE
JUISl TIPOTHO3UPOBAHMUSA BO3MOXKHOCTH IPOTEKAHUs PEaKLHMM MEKIy METaZIaMUd U pacTBOpaMu
KHMCJIOT. Peakiiuy BBITECHEHHs OJJHUX METAJIJIOB U3 PACTBOPOB UX COJIEH APYTMMHU METAJUIAMH.

Peakiun oOmena. Peaknum HeWTpanm3anuu. YCIOBHS TPOTEKaHUs peaknuii oOMeHa B
pacTBOpax J0 KOHIIA.

Tunbel XUMUUYECKUX peakuuil (10 MPU3HAKY «UUCIIO U COCTaB MCXOJIHBIX BEIIECTB U MPOJYKTOB
peakuMu») Ha MpUMEpe CBOWCTB BOJbI. Peakuus pas3inokeHus: — 3JIEKTposIU3 BoAbl. Peakiuu
COCIMHEHUS — B3aMMOJICHCTBUE BOJBI C OKCHUIAMM METalIoB M HeMeramwioB. [loHsTue
«rUApoKcUbl». Peakuuu 3aMmelieHuss — B3aUMOJAEWCTBHE BOJAbI C IIEJIOYHBIMM U
IIEJIOYHO3EMENbHBIME  MeTa/ulaMu. Peaknun oOMeHa (Ha mpuMepe TUApoIM3a cyiabpuiaa
IIOMUHUS U KapOuaa Kajublus).

PacueTHbIe 3a1a4n.

1. Beraucienue Mo XuMA4eCKUM YpaBHCHHAM MACChI UJIW KOJUYCCTBA BCHICCTBA 110 HU3BECTHOU
Macce WM KOJIMYECTBY BEIECTBA OJJHOTO M3 BCTYIAIOIIUX B PEAKIMIO BEIIECTB WM MPOIYKTOB
peakium.

2. Brruncnenue macchl (KOJMYECTBA BEIIECTBA, 00BbEMa) MPOAYKTa PEaKIWH, €CIIM HW3BECTHA
Macca UCXOIHOTO BEIIECTBA, CONEPIKAIIETO OMPEIEICHHYIO A0 IPHUMECEH.

3. Brruuciienne Macchl (KOJ'II/I‘ICCTBa BCIICCTBA, O6’beMa) NpoaAyKTa peakKnuu, €CJIN HU3BECTHA
MaccCa paCTBOpa U MacCoBas J0JIAA paCTBOPCHHOI'O BCIICCTBA.

Hemonctpanuu. [Ipumepsl Qu3ndeckux sSBICHUI: a) TUIaBleHUe mapaduHa; 0) BO3rOHKa Moja
Wi OEH30WHON KHCTIOTHI; B) pacTBOPEHHE MEpMaHraHaTa Kajius; T) AUPPY3UsS TyHTUCTBIX
BEIIIECTB C TOPSIIEH JIAMIIOYKH HakaiduBaHus. [IpuMepsl XUMHUYECKUX SIBICHUM: a) TOpeHue
Marausi, ¢ocdopa; 0) B3aUMOAECUCTBUE COJSHONW KHUCIOTBI C MpPamMoOpOM WM MEJIOM; B)
nonydeHue rugapokcuaa menu (I1); r) pacTBopeHre MONYyYEHHOTO THUAPOKCHAA B KHCIIOTaX; Ji)
B3aumojieiicteue okcuga menu (II) ¢ cepHOM KHCIOTON MpHM HarpeBaHUU; €) pas3JIoKEHUE
NepMaHraHaTa Kajus; >K) B3auMOJICHCTBIE Pa30aBICHHBIX KUCIOT C METAJUIaMU; 3) pa3oKeHUE
MEPOKCUIA BOJIOPOIA; U) DIIEKTPOIU3 BOIBI.

JlaGopaTopHbI€ OTBITHI.

3. CpaBHeHHE CKOPOCTH HCIAPEHHs BOJBI W CIHPTa 1O HMCUE3HOBEHHIO HUX Kamelb Ha
¢unbTpoBaIbHOM Oymare.

4. OkucieHne MeJIH B INIaMEHHI CIIMPTOBKHU HUJIN I'OPECIIKH.
5. HOMYTHCHI/IG HU3BECTKOBOM BOJbI OT BBIABIXa€MOI'O YIJICKUCIIOTO Ira3a.
6. HOHy‘ICHI/IC YIJICKUCIIOTO ra3a B3aUMOJEHCTBHUEM COIbI M KHCIOTHI.

7. 3amenienue meau B pactBope xsopuaa menu (I1) sxenesom.



TEMA 5
HpakTukym Ne 1
IIpocreiime onepauuu ¢ BeeCTBOM

1. IlpaBuia TexHuKM O0€30mMacHOCTH pH paboTe B XUMU4YeckoM kabunerte. [Ipuemsl oOpamieHus
¢ JlabopaTopHBIM 000PY/IOBaHUEM U HArpeBaTeIbHBIME IPUOOPAMH.

2. HabunroieHus 3a N3MEHEHUSIMHU, IPOUCXOASILIUMU C TOPALIEH CBEUOM, U UX OIMCAHHUE.
3. AHanu3 OYBEI U BOJEL.

4. Ilpu3HaKu XUMUYECKUX PEAKIIH.

5. IIpuroroBneHue pacTBopa caxapa U OIpeeJeHue MacCOBOM 10U €ro B PacTBOPE.
TEMA 6

PacrBopenue. PacTBopsbl.

CBolicTBa paCTBOPOB 3JIEKTPOJIMTOB

PacTBopenue xak pusnko-xumudeckuii npouecc. [lonsarue o ruapaTax u KpUCTaUIOrHApaTaXx.
PactBopuMocTh. KpuBbie pacTBOPUMOCTH KaK MOJIENb 3aBUCIMOCTH PaCTBOPUMOCTH TBEPABIX
BCIICCTB OT TCMIICPATYPHI. HaCBIIlIeHHI)Ie, HCHACBIIICHHLIC U ICPECHIIICHHBIC PACTBOPHI.
3HaveHHE paCTBOPOB JJIsl IPUPOJIBI U CEITBCKOTO XO3SMCTBRA.

ITousitre 00 SHGKTpOHHTH‘{eCKOﬁ Auccouuanuu. QHGKTpOHI/ITH H HCIJICKTPOJIUTHI. MexaHu3m
AUCConanrm 3JICKTPOJIUTOB € PA3JIMYHBIM TUIIOM XAMHUYECKol cBsa3u. CTeneHb
BHGKTPOHHTHHCCKOﬁ JUCCoalu. CuibHbBIE U clIa0kIe OJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTHUECKON Jucconnanuu. MIoHHble ypaBHEHUs
peakuuid. YcioBus NpOTEeKaHUs peakliui 0OMeHa MEXy IEKTPOIUTaMu J0 KOHIIa B CBETE
WOHHBIX IIPEICTABJICHMI.

Knaccudukaiys noHOB U X CBOICTBA.

Kucnotsl, ux xnaccuduxanus. Jucconumanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH
ANEKTPOIUTUYECKON Arcconnan. MONeKyIapHble U HOHHBIE YPABHEHUS PEAKLUNA KUCIIOT.
B3auMopeiicTBruEe KHCIIOT C METAJTIaMU. DIEKTPOXUMUYECKUI Psijl HAPSHKEHUM METAIIJIOB.
B3anmMopeiicTBre KUCIIOT C OKCUAaMHU METAUIOB. B3auMoaeiicTBrue KUCIOT C OCHOBAaHUSAMH —
peakius HeuTpanuzanuu. B3anmoenictBre Kucior ¢ consamu. Vcmonb3oBanue TabauIibl
PacTBOPHUMOCTHU AJIA XaAPAKTEPHUCTUKN XUMHUYCCKUX CBOMCTB KHUCJIOT.

OcHoBaHus, ux kinaccudukamus. Jlucconnamnysi OCHOBaHHI M UX CBOMCTBA B CBETE TEOPHH
ANEKTPOIUTUYECKON AUccomanny. BzauMoaelcTBue OCHOBaHUM C KHCIOTaMH, KUCIIOTHBIMH
OKCHJIaMU U coyisiMH. Mcrionb30BaHme TabIUIIBI paCTBOPUMOCTH JIJISI XapaKTEPUCTHKU
XUMHYECKUX CBOMCTB OCHOBaHUM. Pazio)keHne HepacTBOPUMBIX OCHOBAaHUM IIPU HATPEBAHUH.

Conu, ux KJI1acCu(PUKAIMs U TACCOIMAINS PA3TUIHBIX TUIOB cojiei. CBOWCTBaA COJIECH B CBETE
TEOPHUU AIEKTPOIUTUYECKON AUcconranu. B3anMoerncTBre coneil ¢ MeTajljlaMt, YCIOBHUS



MPOTEKAHUA ATUX peakiui. BzaumoneiicTBrue conel ¢ KUCI0TaMU, OCHOBAHUSIMH U COJISIMHU.
Hcnonb30Banue TabIUIBl PACTBOPUMOCTH JJISI XapAKTEPUCTUKNA XUMUYECKUX CBOIMCTB COJICH.

O06o0menne cBeieHni 00 OKCHAaX, X KiIacCU(PUKAIIUU U XUMHUYECKUX CBOMCTBAX.

I'eneTnmueckue pAABI METAJUIOB 1 HEMECTAJLJIOB. I'enernueckas cBA3b MCXKIY KilaccaMu
HEOPTraHNYCCKUX BEIICCTB.

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKuuu. Oxucnurens U BOCCTaAaHOBHUTCIIb, OKHCJIICHUEC U
BOCCTaHOBJICHHEC.

PeaKI_[I/II/I HOHHOI'0 OOMEHA M OKHCJIUTEIbHO-BOCCTAHOBUTEIbHEIC pEeaKnu. Cocrasiienne
ypaBHeHPIfI OKHCIHNTECIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ MECTOJOM 3JICKTPOHHOTI'O OajaHca.

CsoiicTBa IMPOCTBHIX BEHIECTB — MCTAJIJIOB U HEMCTAJIJIOB, KUCJIOT U COJICH1 B CBETE
Hpe,I[CTaBJ'IeHI/Iﬁ 00 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX mponeccax.

JemoncTpanuu. McnblTaHne BEMIECTB U KX PACTBOPOB HA AJIEKTPOIPOBOAHOCTD. JIBHKEHNE
OKpAILLEHHBIX HOHOB B 3JIEKTPUUECKOM I10JI€. 3aBUCUMOCTD IEKTPONPOBOJIHOCTH YKCYCHOMN
KHCJIOTBI OT KOHUEHTpaluu. B3anmonelicTBie IUHKA ¢ CEPOM, COJITHOW KUCIIOTOM, XJI0pUI0M
meau (I1). Topenne maraus. B3anmoaelicTBre XJI0PHOM M CEpOBOAOPOTHON BOJIBI.

JlaGopaTopHbI€ OMBITHI.

8. Peakiuu, XxapakTepHbIe 111 PACTBOPOB KHUCIIOT (COJISTHOM WIJIM CEPHOI).

9. Peakiuu, xapakTepHble JJI1 PAaCTBOPOB Ie0ue (THAPOKCUIOB HATPHS HIIA KAJIUS).
10. TTony4yenue u cBOIICTBa HEPACTBOPUMOTO OCHOBaHMS, HII. (ruapokcuaa meau(Il)).

11. Peakiuu, xapakTepHbI€ Ui pacTBOPOB coued (Hampumep, 1uist xiaopuna meau (11).

12. Peakruu, XxapakTepHbIC JUISI OCHOBHBIX OKCHJIOB (HAITPUMEP, JIUIS OKCHJIA KaTBITHS).
13. Peaknuu, xapakTepHbIE JIs1 KUCIIOTHBIX OKCHIIOB (HAmpuMep, IS YIIIEKHCIIOTO Ta3a).
TEMA 7

IIpakTukym Ne 2

CpoiicTBa pacTBOpPOB 3JIEKTPOJINTOB

6. CBoiicTBa KUCIIOT (pEIIeHUE YKCIIEPUMEHTAIBHBIX 3a/1a4), OCHOBAHUN, OKCHUJIOB U COJIEH.

9 kiacce
IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 kiacca

Beenenne B kypc 9 kiacca



XapakTepruCTHKA AJIEMEHTA 10 €T0 MOJ0KEHUIO B IEPUOANYECKON CUCTEME XUMHYECKUX
sanemenToB J{. 1. MenaeneeBa. CBOICTBAa OKCUIOB, KUCIIOT, OCHOBAHUM U COJIEH B CBETE TEOPUHU
ANEKTPOIUTAYECKON JUCCOLMALIMM U IIPOLIECCOB OKUCIIEHUSI-BOCCTAHOBJICHHUS. | e HETHUECKHUE
pPAIIbI METAJLJIA U HEMETAJLIA.

[TonsiTHE O IEPEXOTHBIX AIEMEHTaX. AM(POTEPHOCTD. | eHETHUECKHiA Psii IEPEXOTHOTO
JJIEMEHTA.

Ilepponnueckuil 3aKOH U IEPUOINYECKAs] CUCTeMa XUMHUUYecKuX diemeHToB J[. M. MenneneeBa B
CBETE YUEHMs O CTpOeHUH atoma. VX 3HaueHue.

JlaGopaTtopHsbiii onibIT. 1. [TomydyeHue ruapokcu/ia MMHKA U UCCIIEOBAaHUE €TI0 CBOMCTB.
TEMA 1
MeTaJLIbI

ITonoxeHnne MeTaIoB B IEPUOANYECKON cUCTeMe XUMHUYecKuX nemeHToB J[. M. Menzeneesa.
MeTtammmaeckas KpUCTANIMYCCKad PpCIICTKA U MCTAJUIMYCCKAasA XUMHNYCCKasd CBA3b. O6HII/IG
¢u3nueckue cpoiicTBa MeTayuioB. CIlaBbl, UX CBOWCTBA U 3HaUeHUE. XUMHUECKUE CBOICTBA
METAJUIOB KaK BOCCTAHOBUTENEH. DIEKTPOXUMHUECKUH P HAPSHKEHUH METaIOB U €ro
UCIIOJIb30BaHUE [T XapaKTEPUCTUKH XMMUYECKUX CBOICTB KOHKPETHBIX MeTaI0B. CriocoObl
HOJIy4EeHHUsl METAJUIOB: MUPO-, TUJIPO- U AJIeKTpoMeTautyprus. Kopposus MeTamioB U ciocoOsl
OOpBOBI C HEH.

OO11ast XapakTepUCTHKA LIEIOYHBIX METAII0B. MeTaiisl B mpupoae. O01mue crnocodsl ux
nonydenus. Ctpoenue atomoB. Lllenounble MeTalIbl — MpOCThIE BEIECTBA, UX (pru3nyeckue u
XUMHYECKHE CBOMCTBA. BaxkHenme COeIMHEHNs IEI0YHbIX METAJIIOB — OKCHUbL, TUAPOKCHIBI
U CoNU (XJIOpUBI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBOMCTBA ¥ MPHMEHEHHE B HAPOIHOM
xo3siicTe. Kanuiineie ynoopenusi.

OO01mas xapakTepuCcTHKa 3JIeMEHTOB I1aBHOM noArpymnisl 11 rpynmnel. Ctpoenne aToMoB.
[IlenoyHO3€eMeNbHbBIE METAIbI — MPOCTHIE BELECTBA, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA.
Baxkneiiume coelnHeHUs MIET0YHO3EMENBHBIX METAJIOB — OKCH/IbI, TUAPOKCHUIBI U COJIU
(x70puabl, KapOOHATHI, HUTPATHI, CyIb(daThl U hocdaTsl), UX CBOMCTBA U MPUMEHEHHUE B
HapOJHOM XO35HCTBE.

Amomunuii. Ctpoenue aroma, pusndeckre U XMMHUYECKHe CBOMCTBA MPOCTOT0 BEIIECTBA.
CoenvHeHNs aTIOMUHUS — OKCHJT M TUIPOKCU, UX aMpOoTepHbIi XapakTep. BaxHeilmue conu
anmomMuHus. [IppuMeHeHne aatoMUHUS U €70 COEAMHEHN.

XKeneso. Crpoenue aroma, pU3NUeCKUe U XMMUYECKHE CBOWCTBA IPOCTOr0 BELIECTBA.
I'enetnueckue psabl Fe2+ u Fe3+. KauectBennsle peakunn Ha Fe2+ n Fe3+. Baxneitmme conun
JkKee3a. 3HaueHUE JKeJe3a, €r0 COEAMHEHNH U CIIAaBOB B IIPUPOJIE M HAPOIHOM XO35HCTBE.

Hemonctpamuu. OOpa3ipl MIEIOYHBIX U MIETIOYHO3EMETBHBIX MeTaIoB. OOpa3Iibl CTIIaBOB.
BzaumopeicTBue HaTpus, TUTHS U KAJIbLIUSA ¢ BOJOM. B3auMoelicTBUE HATPUSI U MarHus C
KucnopoioM. BzaumoseiicTBue MetamioB ¢ Hemetauiamu. [lomyuenue rugpokcuaos xenesa (II)
u (II0).



JlaGopaTopHbie onbIThI. 2. O3HaKOMIICHHE ¢ 00pa3aMu MeTauioB. 3. B3aumoseiicteue
METAJIJIOB ¢ PACTBOPaMH KUCIIOT u coliel. 4. O3HaKOMIICHHE ¢ 00pa3IiaMu MPUPOIHBIX
COCIMHEHUH: a) HATpuUs; 0) KAIBIIKS, B) AIFOMUHHS, T) kene3a. 5. [lonydenne ruspokcuaa
AITIOMUHHMS M €T0 B3aUMO/JICHCTBHUE C PACTBOPAMH KUCJIOT U 1iesnoyei. 6. KauecTBeHHble peakuuu
Ha nonsl Fe2+ u Fe3+.

TEMA 2

IIpakTukym Ne 1

CBolicTBAa METAJIVIOB H UX COeMHEHMIA

1. OcyiecTBieHHE HENOYKA XMMUYECKHUX IIPEBPAILEHUN METAIIIIOB.

2. [lonydeHue u cBOWCTBA COEIMHEHUIN METAJLIOB.

3. Pemienue skcriepMMeHTaIbHBIX 33a4 Ha pacliO3HaBaHUE U MOJIyUYE€HHUE BEIIECTB.
TEMA 3

HemeTtanisl

O6H_[a${ XapaKTCPHUCTHKAa HEMCTAJIJIOB: ITOJIOKCHUC B nepnonnqecxoﬁ CHCTCMC I[ H.
MeHHeHeeBa, 0COOEHHOCTH CTPOCHUA aTOMOB, SJICKTPOOTPHULATCIBbHOCTL KaK MCpa
CHCMCTAJNIMYHOCTH», PALA SJICKTPOOTPHULIATCIIbBHOCTH. KpI/ICTaJ'IJ'II/I‘IeCKOC CTPOCHUC HEMCTAJIIIOB
— IIPOCTBIX BCIICCTB. AJ'IJ'IOTpOl'II/IH. du3nyeckue cBOMCTBa HEMETAIIOB. OTHOCHTENLHOCTD
MMOHSATUH «METAID», KHEMCTAJLII».

Bopopoa. Ilonoxenue B mepuoanYecKon cucteMe XuMmudeckux sneMeHToB J[. 1. Menneneesa.
Crpoenue atoma 1 MOJIeKyJbl. DU3MUECKUE U XUMUYECKHE CBOMCTBA BOJIOPO/IA, €r0 MOIYyYeHUE
Y IPUMEHEHUE.

O6mas xapaktepuctuka ranoreHoB. Ctpoenue atomoB. [IpocThie BemiecTBa, ux husnueckue u
XUMHYECKHe cBOCTBa. OCHOBHBIE COEIMHEHUS TaJIOTEHOB (TaIOr€HOBOIOPOABI M TATIOT€HUIBI),
ux cBoiicTBa. KauecTBeHHas peakius Ha xJopui-uoH. KpaTkue cBeneHus o xjiope, Opome,
¢drope u noze. [IlpuMeHeHne rajJoreHoB U UX COSUHEHUN B HAPOTHOM XO3SHCTBE.

Cepa. Ctpoenue aToma, aJlIOTPOIIHsI, CBOMCTBA U TPUMEHEHHE POMONUECKOi cepbl. OKCHIBI
cepsl (IV) u (VI), ux nonydenue, croiictBa u npuMmeHeHue. CepoBOIOpOIHAS U CEPHUCTAS
KUCIIOTHI. CepHasi KUCII0TA U €€ COJIM, X MPUMEHEHHE B HapOJHOM X03siicTBe. KauecTBeHHas
peakius Ha cyab(aT-1oH.

A3zot. CTpoeHue aTomMa 1 MOJIEKYJIbI, CBOMCTBA ITPOCTOTO BEIIECTBA. AMMUAK, CTPOCHHE,
CBOICTBA, MOJTy4YeHHE U TpuMeHeHue. Colilu aMMOHMS, UX CBOKMCTBA U TpUMeHeHue. OKCUIbI
aszora (II) u (IV). AzoTHas kucioTa, ee CBOMCTBA M MpUMEeHeHHEe. HUTpaThl 1 HUTPUTHI,
npobiieMa uX CoIepKaHUs B CEIbCKOXO03IHCTBEHHON MPOIYKIIMH. A30THBIE yI0OpEHUS.

®ochop. CrpoeHue aToma, aJIOTPOIHUS, CBOIMCTBa Oenoro u KkpacHoro gocdopa, ux
npumenenne. OcHoOBHBIE coeuHeHus: okcu pocdopa (V), oprodochopnas kuciora u
dochatsl. DochopHbie ynoOpeHus.



VYrnepoxa. CtpoeHue aroma, alsIOTPOTHS, CBOMCTBA AJUIOTPOITHBIX MOIU(DUKAIINN, TPUMEHEHUE.
Oxkcuasl yraeponaa (I1) u (IV), ux coiictBa u npuMenenne. KauectBeHHast peakuus Ha
yraeKUCbIi Ta3. KapOoHAaThI: KaJBIIUT, COJa, MOTAIll, MX 3HAYCHHUE B IPUPOJIC U )KU3HU
yenoBeka. KauecTBeHHas peakiiys Ha KapOOHAT-UOH.

Kpemnuii. CtpoeHue aroma, KpUCTAIIMYECKUM KPEMHUH, €T0 CBOMCTBA U MpuMeHeHue. OKcu
kpemuus (IV), ero npuponansie pazHoBuAHOCTU. CHIIMKAThl. 3HAYEHHUE COEIMHEHUN KPEMHMSI B
JKUBOU U HEXUBOY nipupoae. [IoHATHE 0 CUIIMKAaTHON IIPOMBIIIEHHOCTH.

Hemonctpannu. OOpasipl raloreHOB — MPOCTHIX BEIIECTB. B3anMoneicTBIE rajJloOreHOB C
HaTpUEM, aJIFOMUHHUEM. BeITecHeHnEe XJ10poM OpoMa MM 1oja U3 pacTBOPOB UX COJIEH.

BzaumopeiicTBue cepol ¢ METAIUIAaMU, BOJOPOJIOM U KUCIOPOIOM.
B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO.

[Tornormienue yriiemM pacTBOPEHHBIX BEIIECTB WM ra30B. BoccTaHOBIEHNE MeU U3 ee OKCHIa
yrieM. OOpasiibl IPUPOAHBIX COEAUHEHHH XJ10pa, cephl, hocdopa, yriepoaa, KpeMHUsI.
OO0pa31bpl BaXXHEHIINX [T HAPOIHOTO X03sICTBA Cylb(haToB, HUTPATOB, KApOOHATOB, GochaToB.
OO0pa3upbl cTeKIa, KepaMUKH, [IEMEHTA.

JlaGopatopHsbie onbITh. 7. KauecTBeHHas peakiiysi Ha XJaopua-uoH. 8. KauecTBeHHas peakiiusi Ha
cyibdar-uoH. 9. PacrioznaBanue conerr ammonus. 10. [TonydeHnue yriaekucioro ra3a u ero
pacnioznaBanue. 11. KauecTBennas peakuus Ha KapOooHaT-uoH. 12. O3HaKoMIIEeHHE ¢
IPUPOJHBIMU cuiuKaTaMu. 13. O3HaKoMIIEHHE ¢ TPOAYKIMEN CUIMKATHONW IPOMBIIIIIEHHOCTH.

TEMA 4

IIpakTukym Ne 2

CBolicTBa HEMETAJJIOB M UX COeTHHEHHH

4. Pemienne sKcriepuMeHTANBHBIX 3371a4 1o TeMe «lloarpyrima kuciopoaay.

5. Pemenune skcriepuMeHTaNbHbIX 3a71a4 1o TeMe «lloarpynmsl a3ota u yraepoaay.

6. Ilonydenue, coOupanue U pacro3HaBaHUe Ta30B.

TEMA §
O0o0menne 3HaHUH 10 XMMHH 32 KYPC OCHOBHOMH IIKOJIbI

Du3nUecKul CMBICIT MOpAAKOBOIO HOMEpaA 3JICMCHTA B HCpHOI[H‘-ICCKOﬁ CHUCTEMEC XUMHUYCCKUX
9JICMCHTOB I[ n. MCH,Z[CJ'ICCBa, HOMCPOB IICpHUOJa U I'PYIIIIbI. 3aKOHOMCpHOCTI/I N3MCHCHUA
CBOMCTB 2JIEMEHTOB M UX COCIUHECHUN B nepuoaax v rpymmax B CBCTEC HpCI[CTaBJ'IeHI/Iﬁ 0
CTPOCHUU ATOMOB 3JICMCHTOB. 3HadeHUE MNepuoaANYCCKOro 3aKoHa.



THIIBI XUMHYSCKHUX CBSI3SH U THIIBI KPUCTATINIMYCCKUX PEIICTOK. Bzanmocs3p CTPOCHUA U

CBOWCTB BEIIIECTB.

KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ 110 Pa3JIMYHbIM IIPpU3HAKaAM (LII/ICJ'IO Hn COCTaB

pearupyromux 1 00pa3yrouxcs BEMIECTB; TeIIIOBOM 2P GEKT; UCIIOIB30BaHNE KaTaIlu3aTopa;

HaIlpaBJICHUEC; U3MCHCHUC CTCIICHEH OKHUCIICHUS aTOMOB).

HpOCTBIe " CJIOKHBIC BEUICCTBA. Mertamisl 1 HEMeTalUIbL. I eHeTnueckue pAdbl METAJLIA,

HEMeTallla U IepexoJHoro Metauia. OKcuabl (OCHOBHBIC, aM(pOTEPHBIC U KUCIOTHBIE),

THJIPOKCUIBI (OCHOBAHHMS, aM(OTEPHBIE TUPOKCUIBI U KUCIOTHI) U COJIH: COCTaB,
Kjaccupukanus 1 o01me XMMUIeCKUe CBOMCTBA B CBETE TEOPHH AIEKTPOIUTUIECKON

JUCCOoMali 1 HpCIICTaBJICHI/Iﬁ O ponecCax OKUCICHUA-BOCCTAHOBJICHU.

IV TemaTuyeckoe miiaHupoBaHue

8 kaacce
No Paznen Kon-Bo 3 qux
YPOKOB K.p.(u.) IT.p.(xox-
BO)
1 | Beegenue. ATOMBI XUMHUYECKUX DJIEMEHTOB 7 1
2 | IlpocTrie BemecTBa 3
3 CoeqnHeHNnsT XUMUYECKUX DJIEMEHTOB 7 1
4 | 3meHeHus:, IpOUCXOSIINE C BEIIECTBAMU S) 1
5 | [Ipaktukym 1 «IIpocreiime onepanuu ¢ 2 2
BCIICCTBAMI)
6 | PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB 9 1
JJICKTPOJIUTOB
7 | IIpakTukym 2 «CBolicTBa pacTBOPOB 1 1
DJICKTPOJIUTORY
Hroro 34 4 3
9 kaacce
Ne Paznen Koun-Bo N3 Hux
YpOKOB K.p.(u4.) Ip.(a.)
1 Beenenue. OOmias xapakTepuCcTUKa XUMHYECKHX 5 1
DJIEMEHTOB M XUMHUYECKHX PEaKIIHA
2 | Metamsr 9 1 1
3 | Hemerayisl 15 1 1
4 | O6oOuieHre 3HaHUH IO XUMUH 3a Kype 5 1
OCHOBHOM IIKOJIBI
Hroro 34 4 2







