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Pa6ouas nporpamma y4eOHOTO Kypca XUMUU OPUEHTHUPOBaHA Ha ydanuxcs §-9
KJlacca U pealin3yeTcs Ha OCHOBE CJICAYIOUINX TOKYMEHTOB:

1. denepaabHOIO rOCyIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHapTa OCHOBHOTO
obmrero oopazoBanws (Mmpuka3z MuHuUCTEPCTBA 00pa30BaHUS U HAYKU
Poccuiickoit @eneparuu ot 17 nexadbps 2010 r. Ne 1897, ot 29 nexabps
2014 r. Ne1644).

2. IlpuMepHOI1 OCHOBHOI 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO
o0O1mero oOpa3oBaHws.

3. dexaepanpHOro 3akoHa Poccuiickoit deaeparuu «O06 oOpa3zoBaHUN»

bazucHoro yueOHoOr0 miana o0pa3oBaTeIbHOTO YUPEIKIASHUS

5. deaepallbHOTO MEPEeUHs] YYCOHUKOB, PEKOMEHJIOBAaHHBIX MUHHUCTEPCTBOM
oOpa3oBaHuUs Poccuiickoi denepanuu K HCIOJIb30BAHUIO B
o0Opa3zoBaTeILHOM IIpoIlecce B 001Ie00pa30BaTEIbHBIX YUPESKICHUIX

Ea

6. Xumus 8 kmacc. YUeOHMK Mg 00IIeo0pa3oBaTeNbHBIX YUpEKISHUNH /
I'.E.Pyn3utuc, ©.I'.®enpaman.— M. [Ipocsenienue.

7. Xumuss 9 knacc. YueOHMK Mg 0011e00pa3oBaTeNbHBIX YUpexIeHU /
['.E.Pym3utuc, ®@.I'.®enpaman.— M. [Ipoceemenue.

8. llpu peanuzanuu mporpaMMsl UCHOIB3yeTCsl 000pynoBanne denepaabHOro
Lentpa «Touka Pocray.

Ha ©0a3ze m1mentpa «Touka pocta»  oOecrneuuBaeTCs  pean3alus
oOpa3oBaTeNbHBIX MPOrPaMM  E€CTECTBEHHOHAYYHOM U  TEXHOJIOTHYECKOM
HaIpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHSIMU
3aKOHOJATeIhCTBA B cdepe o0pa3oBaHuss U C y4€TOM PpPEKOMEHJAIUN
denepanbHOro orepatopa ydeOHoro mnpeamera «Xumus». OOpazoBareinbHas
mporpamMma Mo3BOJISIET HHTETPUPOBATH PEaT3yeMbI€ 37€Ch TIOJIXO0IbI, CTPYKTYpPY U
coJiep KaHUe TIPU OpraHU3aMK OOy4YeHHS XUMHUU B 8—9 KjaccaxX, BRICTPOCHHOM
Ha 0aze JII000ro 13 JOCTYMHBIX Y4eOHO-MeToanuecKux KoMiuiekcoB (YMK).

Hcnons3oBanue oOopynoBaHusi I1eHTpa «Touka pocTa» MO3BOJIAET CO31aTh
YCIIOBHSL:

e ISl pACIIMPEHUS COMIEPKAHUS IIIKOJIBHOTO XUMUYECKOTO 00pa30BaHMS;

e JUIS MOBBILLIEHUS MO3HABATEILHON aKTUBHOCTH 00YYarOIINXCS B
€CTECTBEHHOHAYYHOU 00J1aCTH;

e JUIS PA3BUTHS JIMYHOCTU PEOCHKA B MPOIECCE O0YUCHHSI XUMHH, €TO
CIIOCOOHOCTEH, (POPMUPOBAHHS U YIOBIETBOPEHHSI COLMAIILHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

i1t paboOThl ¢ ONAPEHHBIMM IIKOJIbHUKAMU, OPraHHU3allMd UX Pa3BUTHUS B
Pa3TUYHBIX 00IACTAX 00pPa30BaTEIBHON, TBOPUECKOU IEATEITLHOCTH.



[Ipumensisi 1udpoBbie 1abopaTopud Ha ypOKaX XUMHUH, ydalldecs CMOTYT

BBIIIOJIHUTE MHOXKCCTBO J'Ia60paT0pHI>IX pa60T N 3KCIICPUMCHTOB IIO IIpOrpaMme

OCHOBHOM IIKOJIBI.

Oco0OeHHOCTH cofepKaHus Kypca «XUMHs SBISIOTCS TJIABHOW MPUYUHOM
TOr0, YTO B YYECOHOM ILIaHE ATOT MPEAMET MOSBISETCS MOCIEAHUM B PsIy ecTe-
CTBEHHO - HAYYHBIX JUCHUUIUIUH, MOCKOJBKY JJIS €r0 OCBOCHHMS IIKOJbHHUKHU
JOJDKHBI 00JIalaTh HE TOJIBKO OIPEACIICHHBIM 3amacoM TPeIBapUTEIHLHBIX

CCTCCTBCHHO -

a6CTpaKTHBIM MBIITJIICHUECM.

Kiacc Yacos B Hezeno | HacoB B roj
8 2 68

9 2 68

HUtoro 4 136

HAay4YHBbIX 3HaHI/II71, HO HW J0CTAaTOYHO XOpOHIO Pa3BHUTbIM

H3ylteuue Xumuu Ha CmyneHu OCHOBHO20 05”46’20 06])(1306(11—!”}1

HanpaeJ/ieHoO Ha oocmuiceHue CJleOyioumx ueﬂeﬁ:

OCBOEHHE Ba)KHEHMINUX 3HAHMHM 00 OCHOBHBIX ITOHSATHSAX M 3aKOHAX XMMHH,
XUMHUYECKON CUMBOJIUKE;

OBJIa/IeHe YMEHUSIMM HaONI0aTh XWMHUYECKHE SBJICHUS, IPOBOJUTH
XAMHUYECKUN KCIEPUMEHT, MPOU3BOJINUTH PACUEThl HA OCHOBE XMMHUYECKHX
dbopMyI1 BEIIECTB M YPABHEHUI XUMUYECKUX PEAKITUH;

pPa3sBHTHE [MO3HABATEIbHBIX UHTEPECOB M MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH
B IIPOIIECCE TMPOBEJACHUS XMMHYECKOTO SKCICPHMEHTA, CaMOCTOSTEIBHOIO
IPUOOPETCHUS 3HAHMK B COOTBETCTBUM C BO3HHUKAIOIIMMH >KH3HECHHBIMU
MOTPEOHOCTIMU;

BOCIIUTAHME OTHOILUEHUS K XUMHUU KakK K OJAHOMY U3 (yHAaMEHTAIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00I11€YeI0BEUECKON KYIbTYPHI;

NpUMeHEeHUe MOJYYeHHbIX 3HAHUI M yMeHWil [ 0e30macHoro
WCIIOJIb30BaHUs BEIIECTB U MaTEpPUATIOB B OBITY, CEJILCKOM XO3SMCTBE U Ha
MPOM3BOJCTBE, PEUICHUS MPAKTUYECKUX 3aJa4y B TOBCEIHEBHOW KU3HH,
NPEAYNPEKIACHUS SIBJICHUWA, HAHOCSIUIMX BpEI 3I0POBbIO YEJIOBEKA U
OKPYKAIOIIEN CpELE.

1. Ilnanupyembie pe3ybTaThl 0CBOCHHUS Y4eOHOI0 MpeaMera

«@opmuposanue YY/I» cpedcmeamu npeomema Xxumuu:

JInuHOCTHBIE YHHBeEpPCcaJbHbIe Y4eOHbIe NeiCTBHUSA
B pamMkax UEHHOCTHOT0O H JMOIMOHAJBLHOIO0 KOMIIOHEHTOB OyIyT

c(hOpMHUPOBAHBI:



* TPKIAHCKUI MATPUOTHU3M, JH000Bb K PojiiHe, 4yBCTBO TOPAOCTH 32 CBOIO
CTpaHy;

* YBaXKEHHE K UCTOPUU, KYJIBTYPHBIM U HCTOPUUYECKUM MMAMATHHUKAM;

* SMOIIMOHAJIBHO  TIOJIOKUTEJIBHOE  TNPUHATHE  CBOEH  ITHHUUYECKOM
UJCHTUYHOCTH;

* yBaXKEHHME K JpyruM HapogamM Poccum W MHMpa U NpPUHATHE UX,
MEX3THUYECKAs TOJIEPAHTHOCTh, TOTOBHOCTh K PABHOIIPABHOMY COTPYAHHUYECTBY;

* YBaXKCHHE K JINYHOCTU U €€ JOCTOMHCTBY, JOOPOXKEIAaTeIbHOE OTHOLICHUE
K OKpYXaloIIMM, HETePIUMOCTh K JIIOOBIM BHJAaM HACHUIUS U TOTOBHOCTh
IPOTUBOCTOSITH UM;

* YBaXKCHHE K LIEHHOCTSAM CEMbH, JIOOOBb K MPHUPOJIE, MPU3HAHNE [ICHHOCTH
3JI0pPOBbsI, CBOETO U JIPYTUX JIIOJI€H, ONTUMHU3M B BOCIIPUSATUN MHUPA;

* IOTPEOHOCTh B CAMOBBIPAKEHUU U CaMOpEAIM3ali, COLUAIBHOM
NpU3HAHUH;

* [I03UTUBHAsl MOPAJIbHAsI CaMOOLICHKAa U MOPAJIbHBIE YYBCTBA — YYBCTBO
rOpPAOCTH IIPH CJIIETOBAHUN MOPAJIBHBIM HOpMaM, IIEPEKUBAHNE CThIIA U BUHBI IIPU
UX HAPYIICHHH.

B pamkax [esiTeJJbHOCTHOIO (IOBEeJEHYECKOIr0) KOMIIOHEHTa OyayT
c(hOpMHUPOBAHBI:

* TOTOBHOCTh U CIIOCOOHOCTh K YYacTHIO B IIKOJIBHOM CaMOYIpPAaBJICHUU B
npenesiax BO3PACTHBIX KOMIIETEHIMM (IEXKYpCTBO B IIKOJE M KJIacce, y4acTue B
JETCKUX M  MOJIOAEKHBIX OOIECTBEHHBIX OpraHU3aluaX, IIKOJbHBIX U
BHEILIKOJbHBIX MEPONPUATHUSIX);

* TOTOBHOCTb M CIOCOOHOCTh K BBIMOJIHEHUIO HOPM M TpeOOBaHUU
IIKOJIbHOW U3HH, TIpaB U 00A3aHHOCTEN YUCHHUKA;

* YMEHUE BECTH AUAJIOT HA OCHOBE PABHOIPABHBIX OTHOUIEHUI U B3aUMHOTO
YBa)XECHUS U IPUHATHUSA; YMEHHE KOHCTPYKTUBHO pa3peliaTb KOH(PIUKTHI;

* TOTOBHOCTb M CHOCOOHOCTH K BBIIIOJIHEHUIO MOPAJIbHBIX HOPM B
OTHOILIEHUU B3pOCIBIX U CBEPCTHUKOB B IIKOJIE, JOMa, BO BHEYUYEOHBIX BHaX
NEATEIbHOCTH;

* MOTpeOHOCTh B y4YaCTUM B  OOIIECTBEHHOW JKHU3HU  OJMIKaHIIero
COLIMAJIBHOTO OKPYKEHHsI, OOIIECTBEHHO MOJIE3HOM IEATEIbHOCTH;

* YMEHUE CTPOMTH JKU3HEHHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAIBHO-
UCTOPUYECKUX, TTOJIUTUYECKUX U IKOHOMUUYECKHUX YCIIOBHIA;

* YCTOMYUBBIN [I03HaBaTEIIbHbBIN VHTEpEC 51 CTaHOBJICHUE
cMbIciioo0pa3ytome (yHKIMH M03HABATEIbBHOTO MOTUBA;

* TOTOBHOCTH K BBIOOPY POQPHIBHOTO 00pa30BaHUsl.

Buvinycknux nonyuum 603mMoicHOCmb 015 (POPMUPOBAHU:

* BLIPAJICEHHOU  YCMOUYUBOL — YUEeOHO-NO3HABAMENLHOU  MOMUBAYUU U
unmepeca K yueHuro,

* 20MOBHOCMU K CAMO0OPA308AHUI0 U CAMOBOCNUMAHUIO,

* A0eK8aAMHOU NOUMUBHOU CAMOOYEHKU U H-KOHyenyuu,

* KOMNEMEeHMHOCIU 6 Pealu3ayuu OCHO8 2padCOAHCKOU UOEHMUYHOCU 6
NOCMYNKAxX U OesimeabHOCmU,



* MOPANIbHO20 CO3HAHUA HA KOHBEHYUOHALHOM YPOBHE, CNOCOOHOCMU K
PpeueHu0 MOPAIbHbIX OULEMM HA OCHOBE YUEMA NO3UYULl V4ACIHUKO8 OUIEMMb,
opueHmayuu Ha uUxX MOmMUBblL U UY8CMEd, YCMOUHUBOE CLe008AHUE 8 NOBEOCHUU
MOPAIbHLIM HOPMAM U IIMULECKUM MPedOBAHUIM,

s omMnamuu Kak OCO3HAHHO20 WNOHUMAHUSL U CONEPEeHCUBAHUSL UYBCBAM
Opyaux, 8ulpaxicarowelicsi 8 NOCMynKax, HanpasileHHbIX HaA NOMOWb U obecneyeHue
bnazononyqus.

PeryasiTuBHbIE YHUBEpPCaJbHbIEe YUeOHbIEe eiiCTBHS

BBITTyCKHUK HAy4UTCS:

* [IeJICTIOJIaraHnio, BKJIFOYAsl IOCTAHOBKY HOBBIX IIeJICH, MpeoOpa3oBaHHE
IIPAKTHYECKOH 3a71aui B TI03HABATCIIbHYIO;

* CaMOCTOSATEIPHO aHAJIMU3UPOBATh YCIOBHUS JOCTHIXKEHHS IIEJIHM HAa OCHOBEC
yuéTa BBIICJICHHBIX YYHTEJIEM OpPHUEHTHPOB JCHCTBHS B HOBOM YYeOHOM
MaTepuaie;

* INIAHUPOBATh IYTH JOCTHKCHHS IICIICH;

* YCTaHABJIUBATH IICJICBBIC IPHOPUTETHL;

* YMETh CAMOCTOSITCIIBHO KOHTPOJIUPOBATh CBOE BPEMsI M YIIPABJIATH UM;

* IPUHUMATH PEIICHUS B IPOOJICMHOM CUTyaIliy Ha OCHOBE ITEPETOBOPOB;

* OCYIIECTBJIATh KOHCTATUPYIOIIMA W TNPEIBOCXMINAIOINIMA KOHTPOJIb II0
pe3yibTaTy W IO CIOCOOy JICHCTBHS; aKTyaJbHBIH KOHTPOJIb Ha YPOBHE
IIPOU3BOJILHOTO BHUMAHUS,

* aJICKBAaTHO CAMOCTOSITCJILHO OIICHUBATh IMPABUIBLHOCTH  BBITOJTHCHHS
JNCHCTBUS U BHOCHTH HEOOXOJHMMBIC KOPPEKTHBBI B HCIIOJIHCHHE KaK B KOHIIC
JCHCTBUS, TaK U IO XOJIy €ro pealli3alluu;

* OCHOBaM TIPOTHO3MPOBAHMS KaK MPEIBHUIACHUS OYIyIIUX COOBITHH M
pa3BUTHS TIpoIIEcca.

Buinycknuk nonyuum 603M04CHOCHb HAYYUMBCL!

* CaMOCMOSIMeNbHO CIABUMb HOBbLEe YueOHble Yeau U 3a0ayll,

* NOCMPOCHUIO HCUSHEHHBIX NIIAHO8 80 8PEMEHHO 21l nepcnekmuee;

* NpuU  NIAHUPOBAHUU OOCMUNCEHUS Uelell CAMOCMOSMENIbHO, NOJIHO U
A0EKBAMHO YUUMbBIBAMb YCILOBUS U CPEOCMBA UX OOCTUNCCHUS,

* 8bIOCAMb AIbMEPHAMUBHBLE CHOCOObL OOCMUIICEHUS Yelu U 8blOUpams
Haubonee 3¢hhexmusHvlil cnocoo;

* OCHOBAM camope2yiayuu 8 Y4eOHOU U NO3HABAMENbHOU OesimelbHOCMU 8
Gdopme 0CO3HAHHO2O YNPABIEHUSL CBOUM NOBeOeHUeM U  O0esmelbHOCMbIO,
HANpasieHHol Ha OOCMUdICeHUe NOCMABIEHHbIX Yelell,

* ocyuecmeiisims NO3HABAMENbHYIO PehieKCUio 8 OMHOWEeHUU Oeticmaull no
peuteHuro YueOHbIX U NO3HABAMENbHBIX 3a0aY,

* Q0eKBAMHO  OYECHUBAMb  O0OBLEKMUBHYIO  MPYOHOCMb — KAK — Mepy
Gaxmuueckoeo unu npednonazaemozo pacxood pecypcos Ha peulerHue 3a0adu;

* A0EKBAMHO  OYECHUBAMb  CBOU  BO3MONCHOCMU  OOCHMUMNCEHUS  Yelu
ONPeOeNéHHOU  CIOJNCHOCMU 8  pPA3IuyHblX — chepax — camoCcmosimenbHol
oessimenbHOCmU;

* OCHOBAM CAMOPe2YIAYUU IMOYUOHATbHBIX COCMOSHUI,



* npunazamo 8ojaesvie YCUlUs U npeooosieeams mpyoHOCMU U NPensamcmeus.
Ha nymu 00CMUdiCeHUs yeel.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe JelCTBUS

BrIlyCKHUK HAy4UTCA:

* YYUTHIBATh pPa3HbIe MHEHHS M CTPEMUTHCS K KOOPJIMHALUU PA3TUYHBIX
MO3ULIUNA B COTPYHUYECTBE;

* popMyMpoBaTh COOCTBEHHOE MHEHHE U TO3UIUIO, apTyMEHTHUPOBAaTHh U
KOOPJIMHUPOBATH €€ C MO3HIHMIMHU MapTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE
OOIIETo pelIeHrs B COBMECTHOM €ATEIbHOCTH;

* YCTAHABIIMBATh M CpPaBHUBATh pPa3HbIE TOYKH 3PCHUSA, MPEKAEC UM
MPUHUMATh PEIICHUS U JeIaTh BHIOOD;

* APTYMEHTHPOBATh CBOIO TOYKY 3pPCHHS, CIOPUTH M OTCTaMBaTh CBOIO
MO3UINIO HE BPaXACOHBIM ISl ONTIOHEHTOB 00pa3oM;

*337laBaTh BOMPOCHI, HEOOXOJUMBIEC JJIi OpraHu3alu COOCTBEHHOM
NESATEILHOCTH U COTPYAHUYECTBA C MAPTHEPOM;

* OCYIIECTBJIATh B3aUMHBIA KOHTPOJIb U OKa3blBaThb B COTPYIHHUYECTBE
HEOOXOMMYIO B3aUMOIIOMOIIIb;

* aJICKBATHO MCIIOJB30BAaTh PeYb JJIsl TUIAHUPOBAHUS U PETYISIUU CBOEH
NEeSTEeITbHOCTH;

* aJICKBATHO HCIIOJIb30BaTh PEYEBBIC CPEACTBA ISl PEHICHHUS Pa3IUYHBIX
KOMMYHUKATHBHBIX 3a/1ad; BJIQJCTh YCTHOM W THCBMEHHOW pPEYbi0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BhICKA3bIBAHHE,

* OPraHU30BBIBATh U MJIAHUPOBATh Y4EOHOE COTPYAHHYECTBO C YUUTEIEM H
CBEPCTHUKAMH, OMPEACNATh IeMd W  (QYHKIHH YYaCTHUKOB, CIIOCOOBI
B3aMMO/ICHCTBUS; INIAHUPOBATH OOIIUE CIIOCOOBI pabOTHI;

* OCYIIECTBIIATh KOHTPOJIb, KOPPEKIINIO, OIICHKY JeUCTBUN MapTHEPA, YMETh
yOeXK/1aTh;

* paboTarh B TpyMIe — yCTaHaBIUBaTh pabouue oTHoIIeHUs, Y(H(PEKTUBHO
COTPYIHMYATH U CITIOCOOCTBOBATH MPOAYKTHUBHOM KOOMEpaIlUy; UHTETPUPOBATHCS B
Tpynny CBEPCTHUKOB M  CTPOUTH MPOJYKTUBHOE  B3aUMOJICHCTBHUE  CO
CBEPCTHUKAMHU U B3POCIBIMH;

* OCHOBaM KOMMYHUKAaTHBHOU pediiekcuu;

* HCTIOJB30BaTh AJICKBATHBIC SI3BIKOBBIC CPENICTBA JJISI OTOOPAKEHHSI CBOMX
9yBCTB, MBICJICH, MOTUBOB H ITOTPEOHOCTEH;

* oToOpaxaTh B peuu (omucaHue, OOBICHEHUE) COACPKAHUE COBEPIIAEMBIX
JNecTBUi Kak B (GopMe TPOMKOW COIMAIM3UPOBAHHOW peud, Tak U B (opme
BHYTPEHHEU pEUH.

Buvinycknuk nonyuum 603mMo#CHOCMb HAYUUMBCAL!

* yyumsleams U KOOPOUHUPOBAMb OMJIUYHbIE OM COOCMBEHHOU NO3UYUU
opyaux arooeu 8 CompyoHuyecmee,

* YUUMbIBAMb pa3Hvle MHEeHUs U UHmepecvl U 000CHOBbIBAMb COOCMBEHHYIO
nO3UYUIO;

* NOHUMAMb OMHOCUMETLHOCHb MHEHUN U HOOX0008 K peuleHuto npodiemvl;

* NPOOYKMUBHO pa3peuiams KOH@IUKMbL HA OCHO8e Y4éma UHmMepecos U

n03ul4uﬁ 6C€X YUYACNMHUKOB, NOUCKA U OYEHKU aJlbmepHamueHblx cnocobos
6



paspeutenuss KOH@PAUKMO8, 00208apUBAMbCI U NPUXOOUMb K 00WemMy peueHuro 8
COBMECMHOU 0esIMeNIbHOCHU, 8 MOM YUCTe 8 CUMYAYUU CMOJIKHOBEHUS UHMEPECOs,

* Opamb Ha cebs UHUYUAMUBY 8 OpP2aHU3AYUU COBMECMHO20 OelcCmaus
(Oenosoe udepcmaeo);

* 0KazvlBamb NOO00EPIHCKY U cooelcmeue mem, Om KO20 3A8UCUM
docmudiceHue yeiu 8 COBMeCmHOU 0esamelbHOCmU,;

* ocyuecmensims KOMMYHUKAMUBHYIO pehlieKCUio KaK 0CO3HAHUE OCHOBAHUL
cobcmeeHHbIX Oeticmeull U Oeticmeull napmHéeépa,

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCAEO08AMENbHO U
NOJHO nepedasams NApmHEPy HeoOXOOUMYH UHGOpMayUuio Kaxk opuenmup O
noCmpoeHus 0eucmeus;

s gcmynams 6 0uanoe, d MakKxice Yuacmeoeamsv 8 KOJIeKMUBHOM
obcysxcoeHuu npobaem, y4acmeosamv 8 OUCKYCCUU U aAPSYMEHMUPO8Amyb CE0I0
no3uyuio, 61a0emsv MOHONO2UYECKOU U OUANoSUYecKou gopmamu pedu 8
COOMEEMCcmeUY ¢ 2pamMMamuyeckumy U CUHMAKCUYECKUMU HOPMAMU DPOOHO20
A3bIKA;

* C11e008amb  MOPAIbHO-IMUYECKUM U NCUXOJOSUYECKUM  NPUHYUNAM
00WeHUss U CcOmpyOHUYEeCmB8d HA OCHOBE YBANCUMENIbHO20 OMHOULeHUST K
NapmuéPam, GHUMAHUS K JUYHOCMU OpPY2020, A0eK8AMHO20 MENCIUUHOCHHO20
B0CHpUAMUS, 20MOBHOCMU AOEK8AMHO peazupo8amsv HA HYHCObl Opyeux, 8
YACMHOCMU OKA3bl8AMb NOMOWb U IMOYUOHATLHYIO NOOOEPIHCKY NAPMHEPAM 8
npoyecce 00CmMudiCceHUst ooujeli yeau cOBMeCmHoOl 0esimelbHOCMU,

* ycmpausamov 2 pexmusnvie 2pynnosvle 00CyIHcOeHuss U obecneuusams
0OMEeH 3HAHUAMU MeNCOY UNeHAMU 2pYNnbl Oas HNPUHAMUs 3PhexkmusHbvlx
COBMECMHbBIX peuleHUl;

* 8 COBMECmHOU O0eamenbHOCmU YEMKO (QOpMYIUposams yeau pynnvl u
N0360J5IMb €€ YUACMHUKAM NPOSAGIAMb COOCMEEHHYIO IHEP2UIO OISl OOCMUNCEHUS
amux yeetl.

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

BrinyCkHUK HayuuTCS:

* OCHOBaM peayin3aliuu MPOEKTHO-UCCIIEA0BATEILCKON IEATETbHOCTH;

* MPOBONTH HAOIOIEHNE U HKCIIEPUMEHT 1101 PYKOBOJICTBOM YUUTEJIS;

* OCYIIECTBJIATh PACIIUPEHHBIN TOUCK HMHPOPMAIMU C HCIOJb30BAHUEM
pecypcoB 6ubnmotek u uTepHera;

* CO3/1aBaTh M MPE0OPa30BBIBATH MOJIEITH M CXEMBI JIJIS PEIICHUS 3a/1a4;

* OCYIIECTBIIATH BbIOOp HambOosiee 3P(HEKTUBHBIX CIIOCOOOB pelIeHUs 3a1a4y
B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

* 1aBaTh OIPEACIICHNE TTOHATUSIM;

* YCTAHABJIMBATh MPUINHHO-CIICJCTBEHHBIC CBS3H;

* OCYIIECTBJIATh JIOTHYECKYIO OINEpaIMi0 YCTAHOBJICHHUS POJIOBUIOBBIX
OTHOIIIECHUH, OTPAHIUYCHUE TTOHSATHUS;

* 000011aTh TIOHSATUS — OCYIIECTBIIATH JIOTHYECKYIO OIEpaIrio Mepexoa
OT BHJIOBBIX IPU3HAKOB K POJIOBOMY IMOHSTHIO, OT MOHSATHS C MEHBIITNM 00HEMOM
K HOHATHIO ¢ OOJIBIINM 00BEMOM;



* OCYIIECTBJIATh CPABHEHHUE, CEPUAILIUIO M KIACCU(UKAITUIO, CAMOCTOSITEIIBHO
BBIOMpAsi OCHOBAHUS U KPUTEPHUH JIJIsl YKA3aHHBIX JIOTHUYECKUX OIepaluii;

* CTPOUTH KJacCU(UKAIMIO HAa OCHOBE JUXOTOMHUYECKOTO JejieHus (Ha
OCHOBE OTpHIIAHMUS);

* CTPOUTh  JIOTUYECKOE  PpACCYXJICHHE, BKIIIOYAIOIIEE YyCTAHOBIICHUE
MPUYUHHO-CJIEICTBEHHBIX CBA3EH;

* OOBACHSATH SBJICHUS, MPOIECCHI, CBA3U U OTHOIIEHUS, BBISIBISIEMBIE B X0O/I€
UCCIICIOBAHUS;

* OCHOBaM O3HAaKOMUTEIHHOI0, U3YYaIOIIEer0, YCBAauBAIOIIETO0 U MTOMCKOBOTO
YTCHUS;

* CTPYKTYpHUpPOBaTh TEKCTBI, BKJIOUas YMCHHE BBIICIATH TJaBHOE U
BTOPOCTENEHHOE, TJIABHYI0 MJCI0 TEKCTa, BBICTPAMBATh IOCIEAOBATEILHOCTD
OTMCHIBAEMBIX COOBITHIA,

* paboratrh ¢ MeTtadopaMu — MOHUMATh MEPEHOCHBIA CMBICI BBIPAKECHUH,
MOHUMAaTh W yHOTPeONATh OOOPOTHI pPEYH, TOCTPOCHHBIE HAa CKPBHITOM
yno00J1eHUH, 00pa3HOM COJTMKEHUHU CIIOB.

Buvinyckruk nonyuum 603mMoHCHOCMb HAYUUMBCA!

* OCHOBAM pepIeKCUBHO2O UMEHUSL,

* cmasums npodemy, apeyMeHmuposams e€ aKkmyaibHOCmy,

* CaMOCMOSIMENbHO NPOBOOUMb UCCAE008AHUE HA OCHO8E NPUMEHEHUS
Memooo8 HabM0Oe sl U IKCNEePUMEHMA,

* 8b10BUAMb CUNOME3DL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYECCO8,
00vbeKmos;

* 0P2aHU306b18AMb UCCIE008AHUE C YETbIO NPOBEPKU CUNOME3,

* deamvb YMO3AKNOYEHUs (UHOYKMUBHOE U NO AHANO2UU) U 6blB0ObI HA
OCHO8e ap2yMeHmayuu.

Memanpeomemnvimu pe3yabTaTaMi OCBOSHUS OCHOBHOM 00pa3oBaTelIbHOM
IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUS SIBIISIFOTCS:

1. OBJIAJICHUE HABBIKAMH  CAMOCTOSITEJIBHOTO  MPUOOpETeHUs
HOBBIX 3HAHHM, OpraHu3alui y4yeOHOU NesTEeTbHOCTH, MOUCKA CPEICTB €€
OCYILIECTBJICHUS;

2. yMEHHUE IUIAaHUPOBaTh IYTH JOCTIKCHHS IIeJieii Ha OCHOBE
CaMOCTOSITEIILHOTO aHaJIN3a YCIOBUN U CPENICTB UX JOCTHUKEHUS, BBIICIATDH
aJlbTEPHATUBHBIE CHOCOOBI JIOCTHXKEHHUSI IIeJIM U BbIOMpaTh Haubosee
3¢ (PexTUBHBIN CHOCO0, OCYIIECTBISATH IO3HABATENIbHYI0 pPEQIEKCUI0 B
OTHONIICHUY JACUCTBHUI 1O PEIICHUIO yUeOHBIX U TTO3HABATEILHBIX 3a/1a4.

3. YMEHHUE TOHUMATh MPOOJIEMY, CTAaBUTHh BOMPOCHI, BBIJIBUIAThH
TUIOTE3y, JaBaTh  OMNPEACIICHHE  TOHATHAM,  KJIACCH(HUIIMPOBATH,
CTPYKTYPUPOBATh MaTepHaJl, MPOBOJUTH SKCIIEPUMEHTBI, apTYMEHTHPOBATH
COOCTBEHHYIO MO3UITHIO, (POPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

4, YyMEHHUE COOTHOCHUTh CBOM JICUCTBUS C IUIAHUPYEMBIMH
pe3yJbTaramMu, OCYIIECTBISATh KOHTPOJb CBOEH NEATENbHOCTH B MPOIECCE
JTOCTIDKCHUST Pe3yibTaTa, OMPENeNsATh CIOCOObI JIEWCTBHM B paMKax
MPEJIOKEHHBIX YCIOBUN U TpeOOBAaHUN, KOPPEKTUPOBATH CBOU JCHCTBUS B
COOTBETCTBHUM C U3MEHSIOIIENCS CUTyallUEH;



d. dbopMupoBaHWEe ¥ Pa3BUTHE KOMIIETEHTHOCTH B 00JIacTH
UCTIONIb30BaHUSI HHCTPYMEHTOB M TEXHHUUYECKHUX CPEJCTB WH(OPMAIMOHHBIX
TEXHOJOTHA  (KOMIBIOTEPOB W  TPOTPAaMMHOTO  OOecleueHHus)  Kak

HHCTPYMCHTAJIBHO OCHOBBI Pa3BUTHUA KOMMYHHKAaTHUBHbIX 151
ITO3HABATCJIbHBIX YHUBCPCAJIBHBIX y‘le6HBIX I[GﬁCTBHﬁ;
6. YMCHHUC CO3aaBAaTb, IIPUMCHATL U Hp606pa3OBI)IBaTI> 3HAaKH H

CUMBOJIbI, MOJCJIM U CXEMBbI I pelIeHUsT y4eOHbIX M TO3HABaTEIbHBIX
3azay;

/.  yMeHHue H3BJEKaTh MH()OPMAIMIO W3 Pa3TMYHBIX MCTOYHHUKOB
(BKJIIOYasi CpelncTBa MaccoBOM MH(OpMAalMK, KOMIIAKT-TUCKUA Y4eOHOTO
Ha3Ha4YeHHs, pecypchl MHTepHeTa), CBOOOJHO MOJB30BATHCSA CIPABOYHOU
JUTEPaTypo, B TOM YHCII€ M Ha DJCKTPOHHBIX HOCHUTENSAX, COOIIOAATH
HOPMBI HHGOPMAIIMOHHON N30UPATEIIBHOCTH, STUKY;

8.  yMeHue Ha NPAKTHUKE MOJb30BAThCS OCHOBHBIMU JIOTUYECKUMHU
OpUeMaMy, METOJlaMU  HaOJIOJIEHUs, MOJEIUPOBaHUs, OOBIACHEHUS,
pelieHus npo6ieM, IPOrHO3UPOBAHUS U JP.;

9. YMCHHUC OpPraHHU30BBIBATH CBOIO JXH3Hb B COOTBCTCTBHU C
MpCaACTaBJICHUAMU O 3I0POBOM 06pa3e JKU3HHU, IIpaBaX H 00513aHHOCTIX
I'paxa1aHrHa, OCHHOCTAX 6I>ITI/IH, KYJIbTYPBbI )51 CONAJIBHOTO
BSaHMOHGﬁCTBHH;

10. ymeHHE BHINOJTHATH O3HABATENBHBIC U MTPAKTUYECKHUE 3aJaHMUS,
B TOM YHCJI€ TPOEKTHHIC,

11. ymeHHEe CaMOCTOSITENTPHO W apPryMEHTHPOBAaHHO OIICHUBATH
CBOM JICUCTBUSA U JICHCTBUS OJHOKJIACCHUKOB, COACPKATEIbHO 00OCHOBBIBAs
MpPaBUIBHOCTh WJIM OIIMOOYHOCTh pe3yibTaTa M crnocoda JencTBuHS,
aJICKBaTHO OLIEHWBATh OOBEKTHUBHYIO TPYAHOCTh KaKk Mepy (aKTUYECKOTO
WIA TPEeNIosiaraéMoOro pacxojla pecypcoB Ha pelIeHHE 3aJauM, a TaKxke
CBOM BO3MOXHOCTH B IOCTH>KEHUU 1I€JIN ONPEACIIEHHON CI0XKHOCTH;

12.  ymenue pabGotaTh B rpynne — 3(PQPEKTUBHO COTPYIHUYATH U
B3aMMOJEMCTBOBaTh Ha OCHOBE KOOPAMHALIMU PA3NUYHBIX TO3ULUN TNpU
BbIpa0OTKE OOIIEro pemieHus B COBMECTHOHN JEATENBbHOCTH; CIyLIaTh
napTtHepa, OpMyJIUpOBaTh U apTyMEHTHPOBATh CBO€ MHEHHE, KOPPEKTHO
OTCTauBaTh CBOIO MO3UIUIO0 U KOOPIAUHUPOBATH €€ C MO3UILINUU MapTHEPOB, B
TOM YHCJIE B CUTYyaIlil CTOJKHOBEHHUSI HHTEPECOB; MPOAYKTHUBHO pa3periaTh
KOH(IMKTHI HA OCHOBE y4eTa MHTEPECOB M MO3MUIIMI BCEX €ro yYaCTHHKOB,
TIOWCKA U OIICHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3penieHus: KOH(IUKTOB.

Ilpeomemmnuvie pezyromamaol
BbinycKkHUK HayuyMTCs:
®  XapakTepHu3oBaTb OCHOBHBIE METOJbI MO3HAHUS: HAOIIOJIEHUE,
U3MEpEHUE, IKCIIEPUMEHT;
®  ONUCBHIBATh CBOMCTBAa TBEPHABIX, KHUIKUX, Ta3000pa3HbIX
BEILIECTB, BBIAEIISS UX CYLIECTBEHHbIE IPU3HAKHY;
®  PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX NOHITHI «aToOM»,
«MOJIEKYNa», «XUMHUYECKUH 3JIEMEHT», IIPOCTOE BELIECTBO», «CIOXKHOE
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BEIIIECTBO»,  «BAJCHTHOCTH», «XUMHUYECKAs] pEaKlUs», HUCIOIb3Ys
3HAKOBYIO CUCTEMY XUMHH;

®  pACKphIBaThb CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIECTB,
MIOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOW TEOPUU;

®  pasnuyaTh XUMHYECKHE U (PU3UUYECKUE SIBICHMUS;
Ha3bIBaTh XUMHUUYECKHUE AJIIEMEHTHI;
OMpeENATh COCTAB BEMIECTB MO UX hopMyiam;
ONPENEIIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSX
ONPEEIIATh TUIl XUMUYECKUX PEAKIUM;

e  Ha3biBaTh MPU3HAKKM U YCJIOBUS TMPOTCKAHUS XUMHUUYECKUX
peakuuii;

®  BBIBIITH MPU3HAKH, CBHUACTEJIBCTBYIOIINE O MPOTEKAHUHU
XUMHYECKOUN pEAKIIUHU MPU BBIMOJIHEHUH XUMHYECKOTO OIbITA;

®  COCTaBIATH POPMYJIbI OMHAPHBIX COCAUHEHUI;

®  COCTaBJISITh YPAaBHCHUSI XUMUUYECKUX PEAKIIUA;

e  coOmomarh mpaBuiia Oe30macHOW padOThl TPHU MPOBEACHUU
OTIBITOB;

®  [0Jb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U TIOCYIOM;

®  BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO
MacChl BEUIECTB;

®  BBIYHUCIATH MAacCOBYIO JOJIIO XUMHUYECKOTO DJIEMEHTa [0
dbopmyIie COeTMHECHHS;

®  BBIYUCIATH KOJMYECTBO, OOBEM WJIM Maccy BEIIEeCTBa TIO
KOJINYECTBY, 00bEMY, Macce peareHTOB WM MPOyKTOB PEaKIUu;

e  XxapakTepuszoBaTh (DU3MYECKME U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB: KUCIOPOa U BOJOPOAA;

®  [OJy4aTh, COOMPATh KUCIOPO U BOJOPOI;

®  pacmo3HaBaTh ONBITHBIM IyTEM Ta3000pa3HbIC BEIIECTBA:
KHCJIOPOJ, BOJIOPO/;

®  pACKphIBaThb CMBICI 3aKOHA ABOTaJIpO;

®  pacKpbIBaTh CMBICI MOHSTHH «TeroBo 3(PexT peakuum»,
«MOJISIPHBIA 00BEMY;

®  XapakTepu30BaTh (PU3UUYECKHE U XUMUYECKHUE CBONCTBA BOBI;

®  pPACKpBIBAThb CMBICI MTOHATHS «PACTBOPY;

®  BBIYUCISATH MAacCOBYIO JIOJIIO PacTBOPEHHOTO BEIIECTBA B
pacTBope;

®  [IPUTOTOBJIITH PACTBOPBI C OIPEICICHHONM MacCOBOM JOJEU
PacTBOPEHHOI'O BEUIECTBA;

®  Ha3bIBaTh COEIMHEHUS M3YYEHHBIX KJIAaCCOB HEOPTaHUYECKUX
BEILIECTB,;

®  XapakTepu3oBaTh (U3MYECKME M XHMHUYECKHE CBOWCTBA
OCHOBHBIX KJIaCCOB HEOPraHMYECKHUX BEIECTB: OKCHUJIOB, KHCIOT,
OCHOBaHMH, COJICH;
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®  ONpeneNATh MNPUHAMICKHOCTh BEHIECTB K OINPEICICHHOMY
KJIacCy COEAUHEHUI;

®  COCTaBIAThH bopmybl HEOPTaHUYECKUX COEIMHEHUN
M3YUYCHHBIX KJIACCOB,;

®  [IPOBOJUTH OIBITHI, MOATBEPKIAAIOIINE XUMHUUECKUE CBOMCTBA
M3YUYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

®  pacmo3HaBaTh ONBITHBIM IMYTEM PACTBOPBI KUCJIOT W IIEIOYEH
10 U3MEHEHUIO OKPACKHU UHINKATOPA;

®  XapaKTEepU30BaTh B3aUMOCBSI3b MEXK]Y KJIacCaMu
HEOPraHUYECKUX COCIMHEHN;

e  packpeiBatb  cMmbicn  [lepuoamueckoro  3akona .M.
Menneneena;

®  OOBIACHATH (UBMYUECKHI CMBICT AaTOMHOTO (IOPSAKOBOTO)
HOMEpa XHMMHUYECKOrO 3JIEMEHTa, HOMEpPOB TIpYINbl W IepuoAa B
nepuoanueckou cucreme /.M. Menneneesa;

®  OODBICHATH 3aKOHOMEPHOCTH H3MEHEHHsI CTPOCHUSI aTOMOB,
CBOWMCTB 2JIEMEHTOB B MpeJieax MalbiX IEPUOI0B U TJIABHBIX MOATPYIIII;

®  XapakTepu3oBaTh XUMHUYECKUE OHJIEMEHThl (0T BOJOPOJAA 10
Kalbllig) Ha OCHOBE WX TIOJOXKEHUS B TMEPUOJUYECKON CHCTEME
J.1. MenneneeBa 1 0COOEHHOCTEHN CTPOSHUS X aTOMOB;

®  COCTaBISITb CXEMbI CTPOEHHUSI aTOMOB MepBbIX 20 3JIEMEHTOB
nepuoandeckoit cucremsl .M. Menneneena,;

®  pACKphIBaTb  CMBICI  TOHSTHUW:  «XHMHYECKas  CBS3bY,
«AIIEKTPOOTPUIIATEIILHOCTDY;

®  XapaKTepU30BaTh 3aBUCUMOCTh (PM3UUYECKUX CBOMCTB BEIIECTB
OT TUNA KPUCTAITIMYECKOU PELIETKHU;

®  ONpEeneNATb BHUJ XUMHUYECKOM CBSI3W B HEOPraHUYECKHUX
COCIMHEHUSX;

e  u300paxkaTh CXEMBI CTPOCHHMSI ~ MOJIEKYJl  BEIIECTB,
00pa30BaHHBIX Pa3HBIMU BUIAMU XUMUYECKHUX CBSI3EH;

®  pACKpBIBATh CMBICI TMOHATHH «HOH», «KATHOH», «aHUOHY,
«QIIEKTPOJIUTBI», «HEIIECKTPOIUTHD), «INEKTPOJIUTHUYECKAS] TUCCOLIMAIUSY,
«OKHUCIIUTENbY», «CTEHEHb OKHUCICHUS» «BOCCTAHOBHUTEINBY, «OKHUCICHHEY,
«BOCCTaHOBJICHUEY;

®  ONpenenaATb CTENEHb OKHUCJIEHUSI aroMa »dJEeMEHTa B
COCMHEHUH;

®  PACKPBIBATH CMBICI TEOPHUH ICKTPOJIUTHUECCKON JUCCOIUAIINH;

®  COCTaBISITb YPABHEHHS DIECKTPOJIUTUUYECKOW JUCCOLUALNHI
KUCJIOT, IIEJI0YEeH, COIeH;

e  OOBACHSTH CYIIHOCTh  Mpolecca  AIEKTPOTUTHYECKON
JTUCCOLIMAIIMY U PEAKIIM HOHHOTO 0OMEHa;

®  COCTaBJSATh INOJIHBIE M COKPAIICHHBIE HWOHHBIE YPAaBHEHMS
peakmu 0OMeHa;
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° ONpEeNeNITh BO3MOXXHOCTh MPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa;

° MPOBOJIUTH PEAKIMU, MOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB
pa3JIMYHbBIX BEILIECTB;

° ONPEAETATh OKUCIHUTEND U BOCCTAHOBUTETD;

° COCTaBJISITh YPABHEHUS OKHUCIHUTEIBLHO-BOCCTAHOBUTEIBHBIX
peakuuii;

° Ha3bIBaTh (DAaKTOPHI, BIMSIONMIME HA CKOPOCTh XHWMHYECKON
peakuu;

° KJIacCU(UIIMPOBATh XUMHUYECKHUE PEAKIUH TI0 Pa3IUYHbIM
MpU3HAKaM;

° XapaKTEpU30BaTh B3aUMOCBSA3b MEXIY COCTABOM, CTPOCHHUEM U
CBOMCTBaMU HEMETAJJIOB;

° MPOBOJMTH OMBITHI 10 IMOJYYCHHUIO, COOMPAHUIO U H3YYCHHIO
XUMHUYECKUX CBOMCTB Ta3000pa3HBIX BEHIECTB: YIJEKHUCIOr0 Tasa,
aMMHaKa;

®  pacrno3HaBaTh OMNBITHBIM IIyTEM Ta3000pa3HbIe BEIIECTBA:
YTJIEKUCIIBIM Ta3 U AMMHUAK;

° XapaKTEepU30BaTh B3aUMOCBA3b MEXKIY COCTABOM, CTPOCHHUEM U
CBOMCTBaMU METAJIJIOB;

° Ha3bIBaTh OpPraHUYECKHE BEIIECTBa MO WX (opMyse: MeTaH,
ATaH, HATWIEH, METAHOJ, OJTaHOJ, T[JMUEPUH, YKCYCHas KHUCIIOTa,
AMHHOYKCYCHasl KHCJIOTA, CT€APUHOBAsl KHUCIOTA, OJIEMHOBAs KHUCJOTA,
TJII0K034;

° OIICHUBATh BIMSAHUE XUMHUUYECKOTO 3arps3HEHUs] OKpYKaroliei
Cpe/lbl Ha OpraHu3M YEJIOBEKa;

° rpaMOTHO 0OpaIaThCs ¢ BEIIECTBAMH B TTOBCEIHEBHOM KU3HH

° OTIPENIEINISITh BO3MOKHOCTh TMPOTEKAHUSI PEAKIUNA HEKOTOPHIX
MPEJICTABUTENIEN OPraHMYECKUX BEIIECTB C KHUCIOPOJOM, BOJOPOIOM,
MeTaJlJTaMH, OCHOBAHMSMH, TaJIOTSHAMU.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

° 8b1068UAMb U NPOBEPSIMb  IKCNEPUMEHMANbHO 2UNOMe3bl O
XUMUYECKUX CBOUCMBAX 8eueCmE HA OCHOBE UX COCMABA U CMPOEHUs, UX
CHOCOOHOCMU 8CMYNAmMb 6 XUMUYeCKUe peaxkyuu, O Xapakmepe U
NPOOYKMAX PA3TUUHBIX XUMUYECKUX PeaKyull;

®  Xapakmepuszosamv eewecmea Nno COCmasy, CMpOeHuro u
CBOUCMBAM, YCMAHABIUBAMb NPUYUHHO-CIE0CMBEHHbIE CBA3U  MENCOY
OAHHBIMU XAPAKMEPUCTNUKAMU 8eLeCmed;

° COCMAassimb MOJIEKYIAPHbIE U NOJHblE UOHHbIE YPABHEHUS NO
COKPAUWEeHHbIM UOHHBIM YPAGHEHUAM,

° NPOCHO3UPOBAMb ~ CHOCOOHOCMb — BeujeCcmea  NpOosBIsmb
OKUCTIUMEIbHbLE UIU 8OCCMAHOBUMENbHbLE CEOUCMBA C YUemoM CmeneHel
OKUCTIeHUSL DTIEMEHINO8, BX0O0AUIUX 8 €20 COCAB,
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® cocmasnamsb  YpAGHEHUs  peakyui,  COOMEEMCmEYIOUUX
HOCNe008aMeNbHOCIU NPesPAUeHUl HeOP2AHUYECKUX 8eUeCmE PA3IUYHbIX
K1accos;

®  guidgUAMb U NPOGEPSIMb IKCHEPUMEHMATbHO 2UNOme3bl O
pe3yibmamax — 8030€UCMBUsL  PA3TUYHLIX — (PAKMOPO8 HA  USMEHeHUe
CKOPOCMU XUMUHECKOU peaKyuil,

®  ucnonw3osamsv npuoOpemeHHvie 3HAHUA Ol IKOJIO2UYECKU
2PAMOMHO20 NOBEOEHUs 8 OKpYIHcaloujell cpeoe,

®  ucnonw3o8amsv nNpuodpemenHvie Kuouegvle KOMNEemeHYuu npu
BbLINOJIHEHUU NPOEKMO8 U YUEOHO-UCCIe008AMENbCKUX 3A0ay NO U3YYEeHUIO
cgoticma, cnoco608 NOIY4UeHUs: U PACNO3HABAHUS 8eUJeCE;

®  00beKMUBHO OYeHugamv UHGOpMAYUD O Gewecmeax U
XUMUHECKUX NPOYECccax;

®  Kpumuuecku OMHOCUMbCA K NCEBOOHAVHHOU UHDoOpMayuu,
He00bpOCoBeCcmMHOU peKaiame 8 CPeOCmaeax MaccoB8oll uHpopmayuu,

®  0co3Hasamv 3HAUEHUe MeoPemudecKux 3HAHUl o Xumuu OJis
NPAKMU4ecKoll 0esimelbHOCMU 4el08eKd,

®  cozdasamb MoOeau U CcXeMmbl ON peuleHusi YYeOHbIX U
NO3HABAMENILHBLIX ~ 3A0ay;, HNOHUMAMb  HEO0OXO00UMOCHb  COONOOEHUs.
npeonucauull, npeonazaemMblx 8 UHCMPYKYUSAX HO  UCHOAb308AHUIO
Jekapcmes, cpedcmes Oblmosol XUmMuu u op.

2. Conep:xanne y4eOHOro npeamera « XuMHsi»

B cucreme ecrecTBeHHOHAy4yHOro oOpa3oBaHUsS XUMHUS KaK Yy4eOHBIH
IpeIMeT 3aHUMAaeT Ba)KHOE MECTO B O3HAHUM 3aKOHOB MPHUPO/bI, ((OPMUPOBAHUN
HAyYHOW KapTUHBI MHPA, CO3/IaHUU OCHOBBI XUMHUYECKUX 3HAHUH, HEOOXOIUMBIX
JUIsL IOBCEIHEBHOM JKM3HU, HABBIKOB 3/JOPOBOrO M 0€30MacHOro AJis YeJoBeKa U
OKpYXarollei ero cpeabl o0pas3a >KU3HH, a TAKKE B BOCIHTAHMM HKOJIOTHYECKOM
KYJIBTYPBL.

YCNemHoCcTh H3y4EeHUS XMMHUM CBS3aHA C OBJAJACHUEM XUMHUYECKUM
S3BIKOM, COOJIIOJIEHMEM TMpaBWyl Oe30MacHOM pabOThl TMpPHU  BHINOJHEHUU
XUMHUYECKOTO SKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIEHHBIX CBSI3€M XUMHUHU C
JPYTUMH MPEeIMETAMU IIKOJIBHOIO Kypca.

[Iporpamma BkJItOYaeT B ce0s OCHOBBI HEOPraHMYECKOW M OpraHUYeCcKOu
xumuu. ['1aBHOW waeel MporpaMMbl SBISIETCS CO3JaHUE 0a30BOTO KOMIUIEKCA
OTIOPHBIX 3HAHUH M0 XUMHH, BEIPAXEHHBIX B (JOpME, COOTBETCTBYIOIICH BO3pacTy
00yJaroIMXCsl.

B comepxanmm maHHOTO Kypca MNPEACTABICHBI OCHOBOIIOJArarolye
XUMHUYECKNE TEOPETUYECKUE 3HAHNUS, BKIIIOYAIOIINE U3YYEHUE COCTaBA U CTPOEHUS
BEILIECTB, 3aBUCHMOCTH HMX CBOMCTB OT CTPOECHHS, INPOTHO3UPOBAHUE CBOMCTB
BEILIECTB, MCCIECIOBAHUE 3aKOHOMEPHOCTEN XMMHMUYECKUX IMPEBPAILCHUN U IMyTen
YIPaBJIEHUS] MU B LIEJSAX MTOJTYYEHHS BEIECTB U MAaTEPUATIOB.

TeopeTueckyr0 OCHOBY HM3y4YEHUSI HEOPraHMYECKOM XHMHUHU COCTaBJISET
aTOMHO-MOJIEKYJIsIipHOE YyueHue, Ilepumommnueckuii 3akon JI.M. MenneneeBa c
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KpPaTKUMH CBEJCHUSIMH O CTPOCHUM aToOMa, BHUJIaX XHUMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKIIHI.

B wu3yyeHum Kypca 3HAUUTEIbHAs pOJb OTBOAMUTCS XUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEJICHUIO MPAKTUYECKUX M JIA0OPATOPHBIX padOT, OMHCAHUIO
pe3yibTaTOB YYEHUYECKOTO OKCIIEPUMEHTA, COOJIIOJICHUIO HOPM U TIPaBUII
0e3omacHol paboThl B XUMHYECKOH J1abopaTopu.

Peanuzanus pgaHHOW mporpaMMmbl B TIpoliecce OOydYeHHS TMO3BOJIUT
OOYYarOIIMMCSl YCBOUTH KJTFOUEBBIC XMMUYCCKHE KOMIETEHIIMN U TIOHSTH POJIb H
3HAYCHUE XUMUU CPEAU APYTUX HAYK O MPUPOJIE.

N3yuenne mpeamera «XuMHs» B 9acTH (POPMUpOBaHUS Y OOyUAFOIIMXCS
HAay4YHOI'O MHUPOBO33PEHMS, OCBOEHHUS OOIIEHAYYHBIX METOJOB (HAaOIIOJEHUE,
U3MEPEHUEe,  IKCIEPUMEHT, MOJICTIMPOBAHUE), OCBOCHHUS  IMPAKTHYECKOIO
NPUMEHECHUS HAy4YHBIX 3HAHUH OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SIX C
npenmeramu:  «buomorusi», «leorpadus», «Ucropusi», «Jlureparypay,
«Marematukay, «OCHOBBI O€30MTACHOCTH KU3HEAEITEIbHOCTHY, «PycCKuil si3b1K»,
«Duznkay, « IKOJIOTHSI.

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipeamer xumuu. Tera u eewecmsa. (OcHo8Hble MemOObl NOZHAHUL:
HabnooeHue, usmepeHue, skcnepumenm. DUNUECKUE U XUMHUYECKHUE SIBJICHUS.
Uucteie BemectBa u cMmecu. CriocoObl pasneneHusi cmeceid. Atom. Morekyna.
XUMHAYECKHM JJIEMEHT. 3HAKA XUMHYECKUX 3JIEMEHTOB. [IpocThie M CllOXKHBIE
BelecTBa. BaneHTHOCTD. 3akon nocmosincmea cocmasa eewjecmea. XUMUYECKUE
dbopmyinbl. Uaaekcel. OTHOCUTEbHAS aTOMHAs U MOJIEKYJIsIpHast Macchl. MaccoBast
JIOJIsl XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUHU. 3aKOH COXPAaHEHUsI MacChl BEIIECTB.
Xumuueckue ypaBHeHHs. KoapduuueHTsl. YcnoBuss M NpHU3HAKH NPOTEKAHUS
XUMHUYECKUX peakunii. MoJp — equHuIa KoJIndecTBa BemecTsa. MoisipHas macca.

Kuciaopoa. Boaopox

Kucnopong — xumudeckuil 3eMeHT U mpoctoe BemecTBO. O30n. Cocmag
6030yxa. Duznueckue W XUMHUYECKHE CBoWcTBa Kuciopoaa. [lomyuenue wu
npUMEHeHue Kucinopoma. Tennosoi agpgpexm xumuueckux peaxyuu. I[lonamue oo
9K30- U IHOOmMepMUYecKux peakyusx. Bonopoa — XuMU4ECKHUI 3JIEMEHT U IPOCTOE
BeleCcTBO. PU3NYECKUE U XMMUUYECKHE CBOMCTBA Bojgopoaa. [lomyduenue Bogopoaa
B Jjaboparopuu. [lonyuenue 6odopoda 6 npomwiwneHnocmu. Ilpumenenue
6000pooa. 3akoH ABoraapo. MosipHbili 00beM Tra30oB. KauecTBeHHBIE peakiK Ha
razo00pa3Hblie BemiecTBa (KUciopo, Boaopoa). O0beMHbIe OTHOIICHUS Ta30B MpHU
XUMHUUYECKUX PEAKIIUSIX.

Bopaa. PactBopsl

Booa 6 npupooe. Kpyzosopom 600wt 6 npupoode. Quzuueckue u xumuiecKue
ceoticmea 600bl. PacTtBopbl. Pacmeopumocms eewecme 6 6ode. KoHueHTpanus
pacTtBOpoB. MaccoBasi 10Ji1 paCTBOPEHHOI'O BEIIECTBA B PACTBOPE.

OcHOBHBIE K/1aCChl HEOPTrAHMYECKHUX COEAUHEHUI

Oxcunpl. Knaccuduxarus. Homenknarypa. Qusuueckue ceoticmea okcuoos.
XHWMHUYECKHE CBOWCTBA OKCUIIOB. [lonyuenue u npumenenue oxkcuoos. OCHOBAHHUS.
Knaccudukanusa. Homenknarypa. @usuueckue ceoticmea ocrosanuu. Ilonyyenue

OcHoBaHuy. XUMWYECKUE CBOWCTBA OCHOBaHMM. Peakuus HeWTpamm3auuu.
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Kucnoter. Krnaccuduxarmusa. Homenknarypa. Qusuueckue ceolicmea Kuciom.
Ionyuenue u npumenenue xuciom. XUMHUYECKUE CBOMCTBA KUCIOT. MIHAMKATOPHI.
M3MeHeHne OKpacKu MHAMKATOPOB B paznuuHbiX cpenax. Conu. Knaccudukarusi.
Howmenknarypa. @Qusuueckue ceoucmea coneu. llonyuenue u npumeHeHue coell.
XUMHYECKHE CBOMCTBAa CoOJieM. l'eHeTnyeckass CBSA3b MEXKIAYy Kiaccamu
HEOPTaHUYECKUX COCTUHEHUU. [Ipobiiema be30nacto2o ucnoib308aHus euiecms u
XUMUYECKUX peakyuli 68 NOBCeOHEeBHOU JicuzHu. 1oKcuuHvle, 2oprodue U
83pvigoonacHvie sewjecmea. bvimosas xumuueckas epamomuocme.

Crtpoenune aroma. Ilepuoguveckuii 3aKOH U NEPUOJAMYECKAS CHCTEMA
xumMu4deckux djiemenToB /.. MenaeseeBa

Crpoenue atoma: s7po, dHepreTuueckuil ypoBeHb. Cocmas adpa amoma:
npomonsvl, Heumpouvl. HMzomonwi. llepmogumueckuii 3axkon .M. Menneneena.
[Tepuonnueckas cucteMa xumuueckux 31aeMeHToB .M. MenneneeBa. @usnyeckuii
CMBICJI @TOMHOTO (TTOPSIZIKOBOT'0) HOMEpa XUMHYECKOT0 dJIEMEHTa, HOMepa TPYIIIIbI
Y Meproja NMepuoindeckon cucremol. CTpOCHUE SHEPTETUYECKUX YPOBHEU aTOMOB
nepBbIX 20 XMMUYECKUX 3JIEMEHTOB Iepuoandeckon cucremsl .M. Mennaeneena.
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB aTOMOB XMMHUYECKHX OJJIEMEHTOB M HX
COCJIMHECHUM HAa OCHOBE TOJIOKEHUS B niepuoandeckon cucreme .M. Mennaeneesa
1 cTpoeHus aroMma. 3HadueHue [lepuogmueckoro 3akona /.M. Menzaeneena.

Crpoenne BemecTB. XUMH4YeCKasi CBA3D

DIIEKTPOOTPULIATEILHOCTh ATOMOB XMMHWYECKUX 3JIEMEHTOB. KoBaneHTHas
XUMUYECKasl CBSI3b: HEMOJSApHAs U nossipHasi. [lonsmue 0 6000pOOHOU C653U U ee
BIUAHUU HA u3udecKue ceoucmea eeujecms Ha npumepe 600vl. VIOHHas CBS3b.
Mertannuyeckass  CBsi3b.  Tumbl  KpUCMAIIUYECKUX — peuemox  (amomHas,
MONEKVIISIPHAS, UOHHAS, MEeMALIUYecKas). 3asucumocms Qu3uyeckux ceolucmas
gewecms om muna KpUCmaiiudeckou peuemru.

XuMu4eckue peakiuuu
llonamue o cxopocmu xumuueckou peakyuu. Daxkmopwi, e1UAOWUE HA
ckopocmb xumuyeckou peakyuu. llonsmue o xamanuzamope. Kiaccubuxaius
XUMHUYECKUX PEaKIUM MO pa3IuyHbIM MpPU3HAKAM: YUCITY M COCTaBY HMCXOJHBIX U
MOJYYEHHBIX BEIIECTB; M3MEHEHHUIO CTEMEHEW OKHCIECHHUS aTOMOB XHMHYECKUX
AJIEMEHTOB; TIOIJIOIICHUIO WM BBIJCICHHUIO DJHEPruu. DJICKTPOJIUTHUYECKAs
JTYCCOLUAIMS. DJICKTPOJUTHI W HEAJIeKTpoJuThl. MoHbl. KaTMOHBI M aHUOHHI.
Peakuun woHHOro oOMeHa. YCJIOBHUS MPOTEKAHUS pPEaKIMii MOHHOTO OOMEHa.
DJIEKTPOJIUTHYECKAs JUCCOIMALMS  KUCJIOT, Ieroued u  coisiei. CrteneHb
okucnenus. OnpenesieHre CTENeHN OKUCIICHHUS] aTOMOB XMMHUYECKHUX JJIEMEHTOB B
coequHenusax. Oxucnutenb. BoccranoButenb. CyIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIINMN.
Hemeranasl |V — VII rpynn u ux coennuenust
[losoxkeHne HEMETaIOB B IEPHUOAUYECKOM CHCTEME XHUMHYECKUX
snemenToB JI.M. MengeneeBa. OOmpe CBONMCTBA HEMETAUIOB. | aJlOreHBI:
buszndeckne n XuMU4eckue CcBoWcTBAa. COEMWHEHHS TaJIOT€HOB: XJIOPOBOIOPO/I,
XJIOpOBOJIOpOaHAsT Kuciaora u ee comn. Cepa: (U3MYECKHE W XUMHUYECKUC
cBoiicTBa. CoeAMHEHHUs Cepbl: CEPOBONOPOA, CyIb(duIbl, OKCUAbI cepbl. CepHas,
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CepHUCMAs U CepoBOOOPOOHAs KUCIOMbl W WX CONMH. A30T: Qusnyeckue u
xumuueckue cpoiictBa. Ammuak. Comu ammoHus. Okcuabl a3oTa. A30THas
kucioTa u ee conu. Pocdop: pusnyeckne u xumudeckue croiicta. CoeqMHEHUS
docdopa: oxcua docdopa (V), opropocopHas KuCIOTa U €€ CONH. YTIEPOI:
dbu3nyecKkrue U XUMUYECKUE CBOMCTBA. Anromponus yerepooa: aimas, epagum,
kapoun, ¢ynnepenst. Coemuuenust yriepoaa: okcunsl yraepoma (II) u (IV),
YTOJIbHAsI KUCIIOTa U €€ cou. Kpemuuii u eco coeounenus.
MeTaJuibl M UX COeTUHEHHS
llonoowcenue memannog 6 nepuoOUHecKol cucmeme XUMU4ecKux 21eMeHmos
U Menoeneesa. Memannwt 6 npupooe u obwue cnocoowvl ux noayuenus. Oowue
Qusuueckue ceoticmea memannog. OOIIME XUMHUYECKHE CBOICTBA METaJUIOB:
peakiuu ¢ HEMeTalUIaMH, KHUCJIOTaMH, COJSIMH. OIeKMpOXUMUYECKUl  psio
Hanpaxcenuu — memannos.  lllenounsle  MeTanibl W UX  COCAMHEHUA.
[[lenoyHo3eMeNbHBIE METAUIBl U UX COCAMHEHHS. AJMIOMUHUNA. AMQPOTEPHOCTH
okcuaa u ruapokcuaa amoMmunus. JKene3zo. CoeqHEHUs kKejne3a U UX CBOWCTBA:
OKCHJIBI, TUAPOKCU B U con kene3a (11 u I1I).
IlepBoHauya/ibHbIE CBe/IEHUSI 00 OPraHNYEeCKHUX BelecTBaxX
[lepBoHavasibHbIE CBEIEHUSA O CTPOCHUU OPraHUYECKUX  BEIECTB.
VYTIeBoiopobl: METaH, 3TaH, TUICH. McmouHuKku yeneo00po0os: NpUpoOHblil
easz, Hegms, yeonv. Kuciopomacojepkanue COEIUHEHUS: CHUPTHI (METaHOJI,
ATaHOJI, TJIHUIEPHUH), KapOOHOBBIE KHCIOTHI (YKCYCHasl KHCIIOTa, aMHUHOYKCYCHas
KHCIJIOTa, CTEAPUHOBASI U OJICMHOBAS KUCJIOTHI). BHOJOTMYEeCKH BaKHBIC BEIIECTBA:
KUPBI, TIIOK03a, OCNKU. Xumuueckoe 3azpssHeHue OKpyicaioujeu cpeovl U e2o
nOC1e0CmaUsl.
Tunsl pacyeTHbIX 3a1a4:
1. Breruncnenue MaccoBoM JOIM  XHUMHYECKOTO DJIEMEHTa IIO
dbopmyie coeTuHEHNS.
Ycemanoenenue npocmeiiwei gopmynvt eewgecmea no Macco8uviM OO0JAM
XUMUYECKUX INeMEHMO8.
2. Boluucinenuss mo XUMHUYECKMM ypaBHEHHUSIM KOJUYECTBA,
o0beMa, Macchl BEIIeCTBa MO KOJMYECTBY, 00BEMYy, Macce pearcHTOB WIIU
MPOJTYKTOB PEAKIIUU.

3. Pacuet MaccoBoii 107U pacTBOPEHHOTO BEILIECTBA B PACTBOPE.
I[IpumepHbIe TEMbI MPAKTHYECKHUX PAdOT:
1.  JlaGoparopHoe oOopyaoBaHME U TPHEMBbI OOpAIICHHUS C HUM.

[IpaBuna O6e3omacHol pabOThl B XUMHUYECKOM JTaOOpaTOPHUH.
OuncTka 3arpsA3HEHHON TOBAPEHHOM COJIH.
[Ipu3Haky NpOTEKaHUSA XUMUYECKUX PEAKIIUH.
[TomydyeHnue kucinopoaa U U3y4eHHUe €ro CBOMCTB.
[Tomy4yeHnue BOIOPOIa U U3YUEHHUE €TO CBOMCTB.
[IpuroroBnenue pacTBOPOB € OMNPEIEICHHON MAaCCOBOW JOJEH
PacTBOPEHHOIO BEILIECTBA.

7. Pemenne skcnepuMeHTanpHBIX 3a7ad 1o TeMe «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COECIUHEHUIN.

8.  Peakuum nonHoro oomeHa.

O OTAWN
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9. Kauecmeennwvie peakyuu na uonsl 6 pacmeope.

10. Ilonyuenue ammuaka u uzyvenue e2o C80LUCMS.

11.  Ilonyuenue yenexucnozo 2aza u usyieHue e2o C80UCMSs.

12. PemieHue 3KcriepruMeHTaNIBHBIX 3a1a4 1o Teme «Hemeramnsr 1V
— VII rpynim v uxX COETUHEHUI.

13. Pemenue 3kcriepuMEHTAIBHBIX 3a7a4 MO TeMe «MeTaibl U uX
COCIUHCHHUS.

Conep:xkanue y4yeOHOro mpeaMeTa
«Xumus», 8 kiaacc:

HEOPTAHUYECKASA XUMUSA
Tema 1. IlepBoHayajibHbIEe XUMHYECKHE NOHATHA (22 1)

[Ipenmer xumun. XuMus Kak 4acTh €CTECTBO3HAHUSA. BeliecTBa u nx
cBoiicTBa. Ynctele BemecTBa 1 cMecH. CrtocoOBbI OUMCTKHU BEIISCTB: OTCTanBaHUE,
buIbTpOBaHKE, BHITAPUBAHUE, KPUCMALIUZAYUSL, OUCMULIAYUS, XPOMAMOZPADUSL.
Pu3NUeCKUE U XUMHUECKUE SIBICHUA. XUMUUYECKHUe peakuun. [Ipusnaku
XUMUYECKUX PEAKIUN U YCIOBUS BOSHUKHOBEHUS U TEUCHUSI XUMUYECKUX
peaKIui.

ATOMBI U MOJIEKYJIbI. BelllecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
cTpoeHusa. KaueCcTBEHHBIN U KOJMYECTBEHHBIN COCTaB BemlecTBa. [Ipocteie u
CJIOKHBIE BEIIECTBA. XMMHUECKUN PTIEMEHT. SI3bIK XUMUU. 3HAKA XUMHUYECKUX
AJIEMEHTOB, XUMHUuYeckue GopMysibl. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

ATtomHas equHuIa Macchl. OTHOCHUTENBHAS. AaTOMHASI U MOJIEKYJISIPHAS. MAaCCHI.
KommuecTBo BemecTBa, Moab. MossipHas Macca.

BaneHTHOCTh XUMHUYECKUX 3JIEMEHTOB. ONpeIeICHUE BAJICHTHOCTH 3JIEMEHTOB
1o ¢popMynam ux coenuHeHuil. CocTaBlieHHEe XUMUYECKUX (POPMYII 11O
BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YYEHHUE. 3aKOH COXPAHEHHS MACChl BEILIECTB.
Xumuueckue ypaBHeHnus. Kimaccudukanusi XaMAYECKUX PEaKIuid 1o YUCTy U
COCTaBY UCXOJIHBIX U TIOJIYYEHHBIX BEIIECTB.

JMeMmoncTpanuun. O3HakoMIIeHHE ¢ 00pa3iiaMu MPOCTHIX U CIIOKHBIX BEIIECTB.
CriocoObl OYMCTKH BEMIECTB: KPUCTAIUTA3AIIMS, TUCTUIUISINS, XpoMaTorpadusi.
OMBbITHI, MOATBEPKIAIOIINE 3aKOH COXPAHEHHSI MACChI BEILIECTB.

XUMUYECKUE COCTMHEHUS KOJIMYECTBOM BenecTa 1 Moiab. Moaenb
MOJISIPHOTO 00beMa ra3oB.

JlabopaTopHblie onbIThI. PacCMOTpeHHE BEIIECTB C pA3IUIHBIMHU
¢bu3nueckumMu cBoiicTBaMu. Pa3zenenre cMecu ¢ moMolbio Maruuta. [Ipumepst
(bU3NYECKUX U XUMUUYECKHUX SIBJICHUM. Peakiuu, uumocTpupyromme OCHOBHbIE
MPU3HAKHU XapaKTepHBIX peakuuid. Paznoxxenue ocHoBHOro kapoonara menu(Il).
Peakuus 3aMelieHust MEI KEIE30M.

IIpakTnueckune padoThI

* [IpaBuiia TeXHUKH O€30MACHOCTH MPHU PabOTE B XUMUYECKOM KaOWHETE.
O3HakoMJIEHHE C JTa0OpaTOPHBIM 000PYAOBAHUEM.
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* OuncTKa 3arpsI3HEHHON OBapEHHOM COJIN.

Pacyernble 3aga4yu. BeiuucieHue OTHOCUTEILHON MOJICKYJIIPHOM MacChl
BelecTBa 1o ¢hopmysie. Berancienne MaccoBoi J0JIM 3JIEMEHTa B XUMHUYECKOM
COCIMHEHUHU. Y CTAaHOBJICHUE IIPOCTEUIIICH (hOpMYJIbI BEIeCTBA IO MACCOBBIM
JIOJISIM JIEMEHTOB. BBIUKCIICHUS 110 XUMUYECKUM YPAaBHEHHUSM MacChl WU
KOJINYECTBA BEILIECTBA 10 U3BECTHOM MAacCe WU KOJIMYECTBY OJTHOTO U3
BCTYMNAIOIIMX WU MOJTYYAIOIMINXCS B PEAKIIMK BEILIECTB.

KonTtpoJsbHas padora Nel no teme: «IlepBoHayaibHble XUMHUYECKHE
MOHSITHSI».
Tema 2. Kucaopon (5 4)

Kucnopoa. Haxoxnaenue B mpupoae. Pu3nyeckue 1 XUMUYECKHUE CBOMCTBA.
[Tonyuenue, npumenenue. Kpyrosopor kucnopona B ipupoge. ['opernune. OkCHbL.
Auotponus kuciopoaa.Bo3ayx u ero cocras.

Tonnugo u cnocobwl ezo coicueanus. 3amura aTMOchepHOro BO3ayxXa OT
3arpsi3HCHUH.

JemoncTpanun. [Tonyuenne u coOupanue KUCIopoa METO0M BbITECHEHHS
BO3/1yXa, METOJOM BBITECHEHUSI BOJBL. Koiexyuu Heghmu, KaMeHHO20 yaus u
NPOOYKmMO8 ux nepepabomku.

JlabopaTtopHbie onbIThI. O3HAKOMJIEHUE C 00pa3aMy OKCHIOB.

IIpakTnueckasi padora. [lonyueHue u cBOMCTBA KUCIOPOA.

Tema 3. Bonopon (3 4)

Bonopoa. Haxoxaenne B npupoae. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA.
Bonopon — Boccranosurelns. [lonyuenue, npuMeHeHue.

Jemoncrpanuu. [lonyyenne Bogopona B annapare Kumnmna, nposepka
BOJIOPO/JIa HA YUCTOTY, TOPEHUE BOAOPOIa, COOMpPaHKE BOJAOPOIa METOIOM
BBITECHEHHS BO3yXa U BOJBI.

IIpakTuueckasi padora . [lonydeHue BonopoJa U U3y4YE€HHUE €r0 CBOMCTB.
B3aumoneiictBue Bogopoaa ¢ okcuaom meau(Il).
Tema 4. PactBopsbl. Boaa (8 4)

Bona — pactBoputenb. PactBopuMoCTh BelecTB B BoAe. OnpeneneHue
MAacCCOBOM JI0JIM PAaCTBOPEHHOIO BeulecTBa. Boma. Meroasl onpeaeneHus coctaBa
BOJBI — aHaIM3 U cuHTe3. Du3ndeckue U XUMHUECKHUE CBOICTBAa BOAbI. Bona B
PUPOJIE U CTIOCOOBI ee ouncTKu. KpyroBopoT BoJbI B pupo/Ie.

JemoncTpanuu. Ananus Bojbl. CUHTE3 BOJIBI.

IIpakTnueckasi padora. [[puroroBiieHre paCTBOPOB COJIEH C ONPEAECICHHOI
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA.

PacuerHble 3agaun. HaxoxieHne MaccoBOU 1071 PACTBOPEHHOTO BEIIECTBA B
pacTtBope. Briuncienne Macchl paCTBOPEHHOTO BEILIECTBA U BOABI JJIS
MIPUTOTOBJICHUS] PACTBOPA ONMPEACICHHON KOHIICHTPAIUH.

KonTpoJsbnas padora Ne2 no temam «Kucaopon», «<Boagopon», «Boaa.
PacrBopbD).

Tema 5. KoiuyecTBeHHbIe OTHOIIEHUsI B XUMUM (4 1)
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3akoH ABoraapo. MossipHbiil 00beM ra3oB. OTHOCHUTEIbHAS IIOTHOCTH Ta30B.

OOBeMHBIC OTHOIICHMUS ra3oB IIpu XUMHUYCCKHUX PCAKIIHAX.
Pacyernbie 3agavu. OOBeMHBIC OTHOIICHUS Ta30B npun XUMHUYCCKUX
PCAKIUAX.

BbrancneHuss Mo XMMHYECKMM YpaBHEHHUSM MacChl, o0beMa W KOJUYECTBa
BEIIIECTBA OJTHOTO M3 MPOJAYKTOB PEAKIIMU 110 MACCe MCXOJHOTO BEIIECTBA, 00hEMY
WM KOJIMYECTBY BEIIECTBA, COACPIKAIIETO ONPEACICHHYIO IOJII0 TPUMECEH.

Tema 6. OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX coequHeHuii (12 v)

Oxcuabl. Knaccudukarus. OCHOBHBIC U KUCTIOTHBIE OKCHABL. HoMeHKIaTypa.
duznueckue U xumrdeckue ceourctna. [lonyuenue. [Ipumenenue.

OcHnoBanus. Knaccudukanus. Homenknarypa. @u3ndeckue 1 XUMHUIECKHUE
cBoicTBa. Peakuus HelTpanuzanuu. [lomydenue. [Ipumenenue.

Kucaorsl. Knaccudukanus. Homenknatypa. @usndeckue 1 XUMUYECKUE
cBoiicTBa. BeitecHutenbHbii psag metauioB H. H. bekerosa. [Ipumenenue.

Couu. Knaccudukanus. Homenknarypa. @uznueckue 1 XMuMAYECKHE
cBoiicTBa. CrocoObI OTYyUYECHHUS COJICH.

['eHeTnyeckas CBSI3b MEXKAY OCHOBHBIMH KJIACCAMU HEOPTAHUYECKUX
COCIMHEHNM.

JleMoHCcTpamuu. 3HaKOMCTBO ¢ 00pa3liaMu OKCHUJIOB, KUCJIOT, OCHOBAaHHH U
cosnei. HelTpanuzanus 1menouu KUCIOTOMW B IIPUCYTCTBUH UHIMKATOPA.

JlaGopaTopHbie onbIThI. ONBITHI, HOATBEPKIAIONINE XUMUYECKHUE CBONCTBA
KHCJIOT, OCHOBaHUI.

IIpakTuyeckas padora. PeiieHue dKCIIepUMEHTAIBHBIX 3a]1a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

KonTtpoubHas padora Ne3 o teme: «OCHOBHBIE KJIACCHI HEOPTraHMYECKUX
COeTUHEHM D).

Tema 7. llepuoauvecKkuil 3aKOH W MNEPHOAUYECKAs] CHCTEeMa XHUMHYECKHX
3jieMeHTOB /I. 1. MenpesieeBa. Ctpoenue aTtoma (5 4)

[lepBbie MOMBITKU KJIaCCU(PUKAIIUN XUMUYECKUX dJIeMEeHTOB. [loHsTHE O
rpynmnax CXoAHbIX 3jieMeHTOB. [lepuoguueckuii 3akoH 1. Y. Menzaeneena.
[lepuoauyeckas TabinIa XUMUYECKUX dJIEMEHTOB. [ pymnbl 1
nepuoabl. Kopomxuii u OIUHHBIU 8APUAHMbL NEPUOOULeCKol madauysl. 3HaYCHHUE
MepruoandYecKoro 3akoHa. XKu3np u aesrenbHocTh . 1. Menaeneena.

Crtpoenne atoma. CoctaB aTOMHBIX sziep. DIeKTpoHbl. M30Tonbl. CtpoeHune
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 AIEMEHTOB MEPUOAUIECKON CUCTEMBI
. 1. Menpaeneena.

Tema 8. Ctpoenue BemecTB. XuMHuyeckas cBs3b (9 4)

DNEeKTPOOTPULIATELHOCTh XUMHUECKUX AJI€MEHTOB. OCHOBHBIE BUJIbI
XUMHUYECKOU CBSA3U: KOBAJIEHTHAs HEMOJAPHAsl, KOBAJEHTHAs MOJspHasi, HOHHASL.
BajieHTHOCTh 3JIEMEHTOB B CBETE ANEKTPOHHOM Teopur. CTENEeHb OKUCIEHUS.
[IpaBuiia onpeeneHus CTeNeHN OKUCIECHUS 3JIEMEHTOB. OKUCIUTEIBHO-
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BOCCTAHOBUTEIbHBIE PEAKIIUH.

Kpucraminueckue pemeTku: MOHHAs, aTOMHasi U MOJIEKYJIsipHasl.
Kpucrammueckue u aMmopgHbIe BElIeCTBa. 3aBUCUMOCTh CBOWCTB BEIIIECTB OT
TUIIOB KPUCTAJUIMYECKUX PEIIETOK.

JMeMoncTpanuu. O3HaKOMJIEHUE C MOJIETISIMUA KPUCTAJUTMUECKUX PEIIETOK
KOBAJICHTHBIX U MOHHBIX coeiuHeHuid. CornocTtaBieHue GU3NKO-XUMHUECKUX
CBOMCTB COEIMHEHUM C KOBAJICHTHBIMU U MOHHBIMU CBSI3SIMH.

HTorosasi KOHTpoJIbHAs padoTa mo Kypcey 8 kiacca

Conep:kanue y4yeOHOro mpeaMera
«Xumus», 9 kiaacc:

HEOPI'AHUYECKAA XUMUA

Tema 1. MHoroo0Opa3ue xumudeckux peakuui (18 yacos)

Peakunm coenuHEHUs, peakIUU Pa3oKEHUsS, 3aMelleHus, OOMeHa.
OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIC  PEAKIUU. IJK30- U IHIAOTEPMUUECKUE
peakiuu. OOpaTUMbIe 1 HEOOPATUMBIE PEAKIIHH.

OJIEKTPOJIUTBl W HERJIEKTPOJUTHL.  DJIEKTPOJHUTHYECKAs IUCCOIHALIUS
BEILIECTB B BOJHBIX pacTBopax. Monsl. KaTHOHBI M aHUOHBI.

DJIIEKTPOJUTUYECKAsL JUCCOIMAIIS KUCTIOT, Iienodyeil u coseid. CrnabOble
U CUJIbHBIE JJIEKTpOJUThl. CTENEeHb AUCCOIUAIIUH.

Peakuun monHoro obmeHa. OKHUCIUTEIHLHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

Okucnurenb, BOCCTAHOBUTENb. | UAPOIN3 CONEN.

Lemoncmpayuu.

1. [IprmMepsbl DK30- U SHIOTEPMUYECKUI PEAKLINMA

2. HcnblTanne  pacTBOPOB ~ BELIECTB  HA  DIEKTPUYECKYIO
IIPOBOAUMOCTb. JIBH)KEHHE UOHOB B JJIEKTPUYECKOM I10JIE.

3. Hexkoropeie xumnueckre CBOMCTBA KUCIIOT, COJIEH, OCHOBAaHUM.
Jlabopamophvie onvimul.

1. HcnblTanue BEmECTB Ha 3JIEKTPUYECKYIO IIPOBOAUMOCTb.

2. Peaxiiuu oOMeHa MeXTy pacTBOpPaMH JIEKTPOJIUTOB.
IIpakmuueckas paboma.

1. N3ydyenne BAUAHUA  YCIOBUW IPOBEACHUS XUMHUYECKOU
peaKuuu Ha €€ CKOPOCTb.

2. Pemenne skcrieprMeHTaNbHBIX 3a/ad.
Pacuemnuvie 3a0auu

1. Brrunciienns no TepMOXMMHYECKAM YPAaBHEHUSIM PEAKIUN.

2. Pacdersl 0 ypaBHEHUSM XMMHMYECKHUX PEAKIUM, €CIU OAHO M3

pearupyronmx BEMIeCTB 1aHO B U30BITKE.
Koutposabnass padora Nel mno Teme: «DJIeKTPOJIUTHYECKASA
AUCCOMALIMS»
Tema 2. T'anorensl. (5 4acoB)
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[TonoxxeHue rajoreHoB B NEPUOJAUYECKON TAOIUIE U CTPOCHUE UX aTOMOB.
Xnop. Duznyeckue M XUMHUUYECKHUE CBOMCTBA XJIopa. [Ipumenenue.
XnopoBogopoa. CoisstHasg kuciaota u ee conu. CpaBHUTEIbHAS XapaKTepUCTUKA
raJIOreHoOB.

Jlemoucmpayuu.

1. dusuyeckue CBONMCTBA TaJIOr€HOB.

2. [TonmydyeHue XJ1I0poOBOAOPOIA U €TO PACTBOPEHUE B BOJIE.
Jlabopamophbvie onvimoi.

1. BriTecHeHue raioreHamu pyr JOpyra U3 pPacTBOPOB HX
COCIUHCHUM.
Ipaxmuueckas paboma.

1. [lony4deHne COITHONU KUCIOTBI U U3yUYECHUE €€ CBOMCTB.
Pacuemuuvie 3a0auu.

1. Beruucienns 1mo XMMHYECKHM YypaBHEHHUSIM MacChl, oO0beMa

H KOJIHWYCCTBA BCHICCTBA OIJHOI'O M3 IIPOAYKTOB pPCAKIHH II0O MACCC
HCXOAHOI'O BCIICCTBA, €TI0 O6’beMy NI KOJIMYCCTBY BCIUICCTBA.
B PE3YIbTATC U3YUCHUA TCMbI YUAIIUCCA JOJIZKHBI

Tema 3. Kucaopoa u cepa (9 u.)

[TonoxeHue KUCIOpOoAa U Cepbl B IMEPUOJMYECKONW CUCTEME XMMHYECKUX
AJIIEMEHTOB, CTPOCHHE UX aTOMOB. AJUIOTPOIHbIE BUJOM3MEHEHHS KUCIOPO/Ia.

Cepa. Aiorponus cepbl. Dusznueckne ©W XUMHYECKHE CBOMCTBA.
Haxoxnenue B mpupone. Ilpumenenwe — ceppl.  Oxcun  cepoi(IV).
CepoBomopogHass U cepHHCTass KUCIOThI M ux coiu. Oxcup cepbl(VI). Cepnas
KUCJIOTa M €€ coyid. OKHCIMTENbHBIE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOMU
KHCJIOTHI.

CKOpoCTh ~ XMMHMYECKHMX  pEaKUUid. 3aBUCHUMOCTb  CKOPOCTH
XUMUYECKAX PEAKUUHA  OT PA3NMUYHBIX YCJIOBHI: OT MPUPOJBI PEATUPYIOIIMX
BEIECTB,  IUIOIIAAM  IOBEPXHOCTH  CONPUKOCHOBEHUS,  KOHLIEHTpaLuu
pearupyromux BELECTB, TEMIIEPATyphl, KaTaau3aropa. XMMUYECKOE PaBHOBECHE,
YCIIOBHSI €r0 cMelleHus. Pemenue 3aaau.

Lemoncmpayuu.

1. 3HaKOMCTBO v obOpasiaMu NPUPOAHBIX  CYJIb(UIOB,
CyJb(aToB.

2. AnnoTpornHble MOAU(PUKALIUK CEPHI.
JlabopamopHvie onvimoi.

1.  OsnakomiieHHe ¢ oOpa3uaMud ceppl M €€ NPHUPOAHBIX
COEJIMHEHUM.

2. Pacno3naBanue cynbhu-, CylbPUT-HOHOB B paCTBOPE.

3. PacnioznaBanue cynbdar-nuoHOB B pacTBOpE.
[IpakTuueckas pabora

1. DKclepuMeHTalbHBIE 3a7auu 110 Teme «Kuciopo u cepay.
Pacuemnvie 3adauu.

1.  BpluncineHus MO XUMHYECKUM YpPaBHEHUSM PEAKIUH MacChl,

KOJIMYCCTBA BFCIICCTBA HWIINU oO0beMa II0 HM3BECTHOM MacCCe, KOJMYCCTBY
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BCIICCTBAa HJIHN 061>eMy OIHOI'0 M3 BCTYINAOINWX WKW ITOJY4YarOIIUXCA B
PCaKInu BCUICCTB.

2. PacdeTsl Mo ypaBHEHHUSM ¢ HCIOJIb30BAHHEM 3aKOHA 00BEMHBIX
OTHOIIICHUH.

3. PacyeTsl 10 TEpPMOXUMHUYECKUM YPABHEHHUSIM.

4, pacyeThl IO OINpEeeICHUI0 MAacCOBOM WM OOBEMHOM J0JIH
BBIXOJIa MPOJYKTAa PEaKIMh OT TEOPETHYECKU BO3MOXKHOTO (M OOpaTHBIC
3a7a4n).

Konrpoabnas padora Ne2 no teme «Iloarpynmna kucaopoaa'
Tema 4. Azot u pocdop (8 4.)

[Tonoxenue azora u Qochopa B MEpUOAMUECKON CHUCTEME XMMHYECKUX
AJIEMEHTOB, CTPOEHUE UX aTOMOB.

A3oT, hU3nvecKue U XMUMHYECKHE CBOMCTBA, MOJyYE€HHUE W TPUMEHEHHE.
Kpyrosopor a3zora B npupone. AMMuak. @PU3NUYECKHE U XMMHUYECKHE CBOWCTBA
aMMHaka, noigydeHue, npuMenenue. Conu ammonus. Oxcuael azora(ll) u (IV).
A30THas kuciora U €€ coiu. OKUCIUTENbHBIE CBOWCTBA Aa30THOW KHCIIOTHI.

®ocdop. Amnorponusi dochopa. dusmyeckrue U XUMUYECKHE CBOWCTBA

dbocdopa. Oxcun docdopa(V). OptodochopHas KuciIOoTa U €€  COJIU.
MuHepanbHble y100pEeHHUS.
Lemoncmpayuu.
1. [Tony4yenue amMuaka u ero pactTBopenue B Bojae. OOHapyKeHue
aMMUaKa.
2.  KauecTBeHHbIE pEaKIIUU HA COJIU aMMOHUSI, HUTPATHI.
3. O3HakomIIeHHE c o0pa3iaMd TPUPOAHBIX HHUTPATOB,
docdaros.

4, Bunecopuasm «Dochopy.
Jlabopamophvie onvimoi.

1. BzanmopeiicTBue coyen aMMOHUS co me1049aMu
(pacrio3HaBaHUE COJIe aMMOHUS).

2. O3HaKOMIIEHHE C a30THBIMU U (POCPOPHBIMU YIOOPEHUSIMH.
IIpakxmuueckue pabomoi

1. [Tonyuenne ammuaka W OnbITBI ¢ HUM. (O3HAaKOMIIEHHE CO

CBOMCTBaMH BOJIHOTO pacTBOpa aMMHaKa.
Tema 5. Yriaepoa u kpemuui (9 4.)

[TonoxxeHue yriepoaa U KpeMHHS B TEPUOJAMYECKON CHUCTEME XUMHYECKUX
AJIIEMEHTOB, CTPOCHHUE UX ATOMOB.

Yraepon, amwiorponHbie MoauduKanuu, (QU3NYECKUE W XUMHUYECKHUE
CBOMCTBa yrjepoja. YrapHblii ra3, CBOHMCTBa M (PU3HOJIOTMYECKOE JICUCTBUE HAa
OpraHu3M. YTIJEKUCIbIM Tra3, YrojbHas KUCIOTa U €€ coiu. KpyroBopor
yriiepoja B IPUpPOIE.

Kpemunii. Oxeun kpemuusa(IV). Kpemuuesas kuciiora u ee conu. CTekJo.
LlemeHT.

Hemoncmpayuu.
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1.  Kpucramnuueckue penieTku anmaza u rpadura. 3HAKOMCTBO
c oO0pa3uaMyd OpPUPOJHBIX KApOOHATOB W CHUIMKATOB. (O3HAKOMIIEHUE C
pa3IMYHBIMYU BUJAMHU TOIIMBA. O3HaKOMIJIEHUE C BUJIAMH CTEKJIA.

2. [Tonyuenne oxcuma yrinepoga (IV) u ero B3aumojieiicTBUE C
TUAPOKCUIOM KaJIbLIUS.
JlabopamopHvie onvimoi.

1. O3HakOMJIEHHE C pa3IMYHBIMU BUJAMHU TOIUIMBA (KOJUICKIUSA
TOILJIMBA).

2. O3HakOMJIGHHE CO CBOMCTBAMH U B3aMMOIIPEBPAILICHUSIMU
KapOOHATOB W THIpokapOoHaTOB. KauecTBeHHbIE peakiud Ha KapOoHAT-
VIOH.

3. O3HakoMIieHHE ¢ 0Opa3liaMu MIPUPOIHBIX CUIIMKATOB.
IIpakmuueckas paboma.

1. [Tonyyenue okxcuna yriepona(lV) um u3ydeHue ero CBOWCTB.
Pacno3naBanue kapOOHATOB.

Pacuemnuvie 3a0auu.

1. Boluucnenne wmaccel wiM o0bemMa MPOJYKTa pEaKIHUH TI0
U3BECTHOM Macce WM O00BbEMY HCXOJHOIO BEIIECTBa, COJAEPIKAIIETO
IIPUMECH.

Kountpoabnasi padora Ne3 nmo reme «Iloarpynmna azora u yriepoaa»
Tema 6. Metanibl. (11 )

OO0mume cBoOMCTBA METAJLJIOB.

[lonoxxenne  MeTauIOB B MEPUOJUYECKONM  CHCTEME  XUMHYECKHX
3JIEMEHTOB JI. HW. MenngeneeBa. Meraminueckass cBsA3b. Du3MyUecKue U
XAMHUYECKUE CBOMCTBA METAJUIOB. Psl HanpsiKeHU METAIUIOB.

Jlemoncmpayuu.

1. O6pas3iibl METAaJJIOB, B3aNMOJIEMICTBUE METAJIOB C
HEMETaJUIaMH.
JIabopaTopHBIE ONBITHI

1. PaccmoTpenue o0pasiioB MeTasioB.

2. BzanmopencTBrue METAIIIOB C PACTBOPAMU COJIEH.

Metamiasbl |A-IA-rpynn [ICX3 /.. MenaeneeBa

[[lenounbie MeTambl. [lonokeHUE MIETOYHBIX METAIUIOB B MEPUOIAYECKOMN
cucreMe u crTpoeHue aromoB. Haxoxnenue B mnpupoxe. Dusndeckue wu
XAMUYECKUE CBOMCTBA. [IpuMeHEeHME IMIETOYHBIX METAJIJIOB U UX COCIMHCHUU.

[IlenouHo3emenbHbIE MeTAJLIBL. [10JI0)KEHNE METOYHO3EMETBHBIX METAJIOB
B TMEPUOJUYECKOM CHUCTEME M CTpoeHuEe aromoB. HaxoxneHnue B mnpupoe.
Kanbuuii u ero coequaeHus. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEHUH.

Amomunuii. IlojokeHue amOMUHUS B TEPUOAUYECKOW CHCTEME U
cTpoeHue ero aroma. Haxoxnenwe B mnpuponae. OU3NUECKUE U XUMUYECKUE
CBOMCTBa aJFOMUHMSA. AM(POTEPHOCTh OKCHJAA U THIPOKCH]IA ATFOMUHUS.

Llemoncmpayuu.
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1. 3nakomMcTBO ¢ oOOpa3naMy BaKHEHIIMX CoOJiel HaTpwus,
Kaius, TNPUPOJHBIX COCAWHEHHH  Kalblus, pydamMH  SKeJesa,
COCAMHEHUSMH ATIOMHUHUSI.
2. BzauMopelcTBHE IIENOYHBIX, IETOYHO3EMEIbHBIX METAJIOB
1 aJIIOMUHHSI C BOJIOM.
JIaGopaTopHbIE OMbITHI

1.  OsnakomieHue ¢ 0Opa3laMy BaXHEUIINX COJICH HATPHsI, KaJus
Y KaJIBITHSL.

2. O3HaKOMIICHHE C TIPUPOJHBIMU COCIMHECHUSMH KAITBITHSL.

3. OsnakomiieHHE U 00pa3laMH aJIOMUHUS U €T0 CIIIaBOB.
Keane3o.

Kenezo. Ilonoxenue xeneza B NEPUOAUYECKON CUCTEME U CTPOCHUE €TO
atoma. Haxoxnenne B mpupoae. dusndeckne W XUMHUYECKHE CBOMCTBA JKeie3a.
Oxcunpl, ruapokcunbl u comu xenesa(ll) u xeneza(Ill).

Lemoncmpayuu.

1.  3HaKOMCTBO C JKE€JIE3HBIMU PYyJaMHU.

2.  llomydyeHue TUIOPOKCHUIOB JKe€jle3a W HUX B3aUMOJCHCTBUE C
KHUCJIOTaMHU.

3. KauecTBeHHbIE peaklluu Ha HOHBI XKeJe3a.
JlabopamopHbie ONbITHI

1.  Ilonmyuenue ruapokcuaa sxeneza (II) m B3ammoneincTBue ero c
KHUCIIOTaMHU.

2.  llomyuenme ruapoxcupa sxenesa (III) u B3aumomelicTBue ero c
KHUCIIOTaMHU.

[IpakTuyeckas paboma
1. Pemenue skcriepuMeHTaIbHBIX 3a/1a4.

Merasuyprus.

[Tonsitue o wmetamwmypruu. CrnocoObl monydeHus MetauioB. CrulaBsl
(cramp, 4YyryH, aropamtoMuHHM, Opon3a). [Ipow3BoACTBO 4YyryHa W craju.
[IpoGnema 0€30TXOHBIX MPOU3ZBOJACTB B METAUIYPTUU M OXpaHa OKpYyKarolen
cpenbl. [loHaTre 0 KOppo3un METAIIIOB U CITOCO0ax 3alUThI OT Hee (0030pHO).

Koumponwvnas paooma Ned no meme «Memannw)

Tema 7. KpaTkuii 0030p BakHeHIIMX OpraHuvYecKux BemiecTs (8 4.)

[lepBoHavasibHbIE  TpeACTaBieHUss 00  OpPraHWYECKUX  BEIIECTBaxX.
[lepBoHaUanbHbIE CBEACHUSI O CTPOCHUM OpraHUYEeCKHX BelecTB. (OCHOBHbIC
MOJIOKEHHSI TEOPUM CTPOCHMSI OpraHuyeckux coenuHenuit A. M. bytneposa.
N3omepus. YmporeHHas KiacCUpUKAINS OPTaHUIECKUX COSTMHEHUM.

[Ipenenvubie  yrneBojgopoabl.  Metan, »d3taH. (CocTaB, CTpoeHUE,
busnueckue u xumudeckue cpoiicTBa. [Ipumenenue. I[lonarue o romosiorax u
TOMOJIOTUYECKHX PAIaX.

Henpenenbuble  yrameBogopoasl. CocrtaB, cTpoeHHe,  (QU3UYECKHE U
XUMHUYECKHUE cBoWCTBA. [IpuMenenue.

[ToHsiITHE O IUKJIMYECKUX YTIEBOAOPOAAX (LIMKIOATKAHbI, OEH30I1).
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[Ipuponnsie ucToyHUKK YyrieBogopoaoB. HedTs u mpupomHsiii ras, ux
pUMEHEHUE. 3amura  aTMocepHOro  BO3AyXa  OT  3arpsA3HEHUS.

Kucnopoaconepxainiyie opraHu4ecKUe BELIECTBA: CHUPTHI, KapOOHOBBIE
KHUCIIOTBI, CIIOXKHBIE 3(UPBI, )KUPBI, YTIEBO LI (001IMe cBeeHus).  Oo6mue
MOHATHUSL 00 aMUHOKHCIIOTaX, OesIKax, MoJIUMepax.

Lemoncmpayuu.

1. Moxgenn  MoOJIeKyl  OpPraHMYECKHX  COEIMHEHUH, CXEMBI,
TaOIUIIBL.

2. Topenme yrneBomopoAoB U OOHapyX eHHE MPOIYKTOB HX
TOPEHHUS.

3. OOpa3sisl He(hTH U MPOAYKTOB UX MEPEPAOOTKH.

4.  BuIeOoOmbITHI MO CBOMCTBAM OCHOBHBIX KJIACCOB OPTaHUYECKUX
BEIIIECTB.
Jlabopamophvie onvimul

1.  DOrunen, ero nojsyuyeHue U CBONCTBA.

2.  AueruieH, ero nojy4yeHue U CBOMCTBA.

3.TemaTn4yeckoe NJIAHNPOBAHHUE

Y4yeOHO-TEeMAaTHYECKHUH UI1aH 8 Kjacce

Ne | HaumenoBanue pasaenoB H | Koa-Bo | [Ipaktuyeck | KOHTPOJIbHBI
n/m | Tem 4acoB | Me padoThl e padoThI
1 [lepBoHavanbHbIE XUMHUYECKHE | 22 2 1
MOHSATHUS
2 Kwucnopos. 5 1
3 Bomopon. 3 1
4 Bona. PacTBopbl. 8 1 1
3) KonuuectBeHHble OTHONIEHUS B | 4
XUMUU
6 OcHOBHBIE KJ1accol | 12 1 1
HEOPraHUYECKHUX BEIIECTB
7 [lepuonuueckunii 3aKOH u|o
nepuoanIecKast cucrema
XUMHYECKUX dJieMeHTOB J[.1.
MenpeneeBa. CTpoeHHne aToMa.
8 Xumuueckas cBsizb. Ctpoenue |9 1
BEIECTBA.
Hroro 68 6 4
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Y4yeOHO-TeMAaTHYECKH I IIJIAH 9 KJace

Ne | HaumenoBanue pasaenoB H | Koa-Bo | IIpaktudyeck | KOHTPOJIbHBI
n/m | Tem 4acoB | me padoThl e padoThl
1 Mmuoroo6pasue XUMHYECKuX | 18 2 1
peakuuii
2 ["ajioreHsl. 5 1
3 Kucnopon u cepa 9 1 1
4 A3oT 1 dochop 8 1
5 VYriepos u KpeMHU 9 1 1
6 Mertaimisl 11 1 1
7 Kpatkuii 0630p BaxKHENIIHX 8 1
OpraHUYECKUX BEHIECTB
Hroro 68 7 5

4. MarepuaibHO-TEXHUYECKOE o0ecnedeHue TUCHIUIIIMHBI

Onucanue Mamepuaﬂbno-mexnuqecm)ﬁ oa3swvl uenmpa «Touka pocma,
Uucnojibzyemozo onsa peaiuzauuu
o6pa306ameﬂbubtx npozpamm 6 pamKax npenodaeauu}l xumuu

Hudgposas (komnvromepnasn) ravopamopusn (LIJI), nporpamMmHoO-anmnapaTHbIN
KOMILJIEKC, JaTYMKOBAsI CUCTEMA — KOMILIEKT y4eOHOTro 000py1I0BaHuA,
BKJIFOYAIOIITNI U3MEPUTENBHBIN OJIOK, UHTEp(hElc KOTOPOTO MO3BOJISET
o0ecreunBaTh CBSI3b C MEPCOHATILHBIM KOMITBIOTEPOM, U HAOOP TaTYMKOB,
PETHCTPUPYIONMIMX 3HAYCHUS PA3INYHBIX (PU3UUICCKUX BEITMUHH.

Jlamuux memnepamyput n1amuno6vlil — IPOCTON U HAJEKHBIN TaTUUK,
npeaHa3HavueH I U3MEPEHUsI TeMIIEpaTyphl B BOJIHBIX paCTBOPAaX U B ra30BbIX
cpenax. Imeet paznuunbiil Auana3zoH udMmepenuit ot —40 go +180 -C.
TexHuyeckre XapakTepUCTUKH JaTYMKa YKa3aHbl B UHCTPYKIIMH 110
SKCIUTyaTaluu. Jamuuk memnepamypovt mepmMonapHvlil peIHa3HaAueH s
u3Mmepenus temmeparyp 10 900 «C. Mcnonbs3yeTcst pu BHIMOTHEHUU PadoT,
CBSI3aHHBIX C U3BMEPEHUEM TEMIIEPATYP ITUIAMEHU, TIJIABJICHUS U Pa3JI0KEHHS
BEIECTB.

Jlamuuk onmuueckoilt nnomuocmu (Koaiopumemp) — NpeaHA3HAYEH IS
M3MEPEHHUs ONTUYECKOM MIOTHOCTH OKpPALIEHHBIX pacTBOpPOB. Mcnonb3yercs npu
n3yueHnu TeM «PactBopei», «CKOPOCTh XUMUUECKHUX PEAKIIUIY, ONPEAECICHUN
KOHLIEHTPALM1 OKPALLIEHHBIX HOHOB.

Jamuuk pH nipenHa3zHaydeH 71 U3MEPEHUS BOJIOPOIHOTO nokazarens (pH)
BOJHBIX PACTBOPOB B PA3JIMYHbBIX HUCCIIEOBAHUSAX OOBEKTOB OKPYKAIOIIECH CPEeIbl.
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Jamuux snekmponpoeoonocmu NpeAHA3HAYCH I U3MEPEHUS YICIIBHON
AJIEKTPOIPOBOIHOCTH JKUJIKOCTEH, B TOM YHCJIC U BOJHBIX PACTBOPOB BEIIECTB.
[TpumeHsieTcs pu U3y4EHUH TEOPUH DIIEKTPOJIUTUYECKON JTUCCOLMALIH,
XapaKTePUCTHUK BOJHBIX PAaCTBOPOB

Jlamuuk xXnopuo-uonoe Uctoiab3yeTcs A KOJINYECTBEHHOTO
OTIpEJICIICHHS] COJIEP>KaHMsI HOHOB XJIOPA B BOJIHBIX PACTBOPAX, IOUBE, MPOIYKTAX
nutanus. K naTunky nojkitodaercs HOHOCENIEeKTUBHBIN anektpoa (MCI)
(pabouuii 31eKTPO1), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIIEHTPALIUH
OTIPEJIEIISIEMOT0 UOHA, B JAHHOM ClIy4ae OT KOHIEeHTpauu aHuoHoB Cl'.
[Torennman UCD onpenensroT OTHOCUTENBHO AJIEKTPO/Ia CPABHEHUS, KaK MPABUJIO,
XJI0pcepeOpstHOrO.

Jlamuuxk Humpam-uonog ipeTHA3HAYCH JJI KOJUISCTBEHHOTO OMPEICICHIS
HUTPATOB B PA3JIMYHBIX 00BEKTaX OKPYIKAIOIIEH CpeIbl: BOJIE, OBOIIAX, (PPYKTaX,
KOJIOACHBIX H3IEIUIX U T.J.

Annapam 013 npoeedenusn xumuueckux peaxkyuii (AIIXP) npeaHa3HaAyYCH s
MOJIYYEHHUS ¥ IEMOHCTPAIIMU CBOMCTB TOKCUYHBIX ITAPOB U ra30B . JTU BEIIECTBA
MOJTYy4YaroTCsl B KOJIOE-peakTope, U pu HarpeBaHuu (Uiau Oe3 HarpeBaHus)
ra3zo00pa3HbIe BEIIECTBA MIPOXOSAT YEPE3 MOMVIOTUTENIbHBIC EMKOCTHU (HACAIKK) C
pacTBOpaMM peareHTOB, BCTYIAIOT C HUMH B peakiinto. M30bITOK raza
MOTJIONIAETCA KUJIKUMU U TBEPABIMU peareHTaMHu, a Tak’Ke aKTUBUPOBAHHBIM
yriéM. Anmnapart Jaiie BCEero UCHOJb3YyIOT IS TIOJIyYEHHUS U IEMOHCTPAIIUU
CBOMCTB XJIOpa, CEpOBOAOPOIA.

Ilpuébop onsa oemoncmpayuu 3a6UCUMOCHIU CKOPOCHU XUMUYECKUX DEAKUUIL
om paznudHvIX YaKxmopoe UCTOIb3YIOT IIPU U3YUEHUHN TEMBI

«CKOpOCTh XUMHUYECKON PEAKIMN» U TETIOBOTO 3P (eKTa XUMUUYECKUX PEaKIUM.
[Tpubop naét BOZMOXKHOCTh SKCIEPUMEHTAIBHO UCCIIE0BATh BIUSHUE HA
CKOPOCTb XUMHUYECKHUX PEAKIUI cleayomuX (pakTopoB: NPUPOAbl pearupyronmx
BEIIECTB, KOHLEHTPALMU PearupyrouX BEIIeCcTB, IJIOUIaAd IpaHUIbl pa3aena ¢az
B F€TEPOr€HHBIX CUCTEMAX (ITOBEPXHOCTU CONMPUKOCHOBEHHS MEKY
pearupyroinyMy BeIeCTBAMM ), TEMITEPATyphl, KaTaIu3aTopa, MHIMOUTOpA.

Ilunemka-003amop — NPUCIIOCOOJICHUE, UCIIOJIB3YEMOE B Ta00OPATOPUU ISt
OTMEPUBAHUSI OTIPEICTAEHHOTO 00BEMA KUIKOCTH. [IMNIETKHN BBIMTYCKAIOTCS
MIEPEMEHHOTO ¥ TTOCTOSIHHOTO 00bEMa. B KOMIUIEKTHI 000pyI0BaHUS JJIs
MEJIUIIMHCKHUX KJIACCOB BXOJST YIOOHBIE MUIIETKHU- J103aTOPhl OJJHOKAHAJIbHBIE,
MO3BOJISIONINE HACTPOUTh HEOOXOIUMBINA 00BEM OTOMPAEMOM KUIAKOCTH B TPEX
PA3JIMYHBIX AUANa30HaX.

Ilpuébop onsa nonyuenusn 2a3z06 VCoNb3yeTCs ISl IOTyYEHUS HEOOIBIITNX
KOJIMYECTB T'a30B: BOAOPO/Ia, KUCIOpoAa (U3 MEPOKCHU A BOIOPOA), YIIIEKHCIOTO
rasa.
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AKkceccyapput.
Kabens USB coennHUTENBHBIM
3apsnHoe ycrpoiictBo ¢ kaberem miniUSB USB
Anantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO IO 3KCIUTyaTaluu U poBoit 1abopaTopuu
[IporpammHuoe obecriedeHue
Hanu4are pycckosi3pIYHOTO caiiTa MoAIepKKU
Hannune Bu1eopoaukos.
5. Hupopmanuonnsbie cpeacrsa MHTepHer-pecypcebl
1. http://www.alhimik.ru [IpeacraBieHsl pyOpUKU: COBETHI aOUTYPUECHTY,
YUHUTEII0 XUMUHU, CIPABOYHHUK (OYEHB OOJIbIIas 0100pKa TaOIUI M CIIPABOYHBIX

MaTepHuayoB), Beceaasi XMMHUs, HOBOCTH, OJJMMIINA/IbI, KyHCTKamepa (Macca
UHTEPECHBIX UICTOPUUYECKUX CBEIACHUMN ).

2. http://www.hij.ru Kypnan «Xumus 1 >Ku3Hb» MOHATHO U 3aHUMATEILHO
pacckas3bpIBacT 000 BCEM MHTEPECHOM, YTO MIPOUCXOJIUT B HAYKE U B MHpPE, B
KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBI KypHAT «XUMUKHU U
XUMHUS», B KOTOPOM IPECTABICHO MHOXECTBO OIBITOB M0 XUMHUH, 3aHUMATEIHLHOM
uH(pOpMAaIHH, TO3BOJISIONICH YBIICUh YICHUKOB SKCIICPUMEHTAIILHOHN YacThIO
npeMeTa.

4. http://c-books.narod.ru BceBo3aMoskHast TUTepaTypa Mo XHMHH.

5. Caitt ®UIIA. OTkpsIThIil OaHK 3a7aHUM A1 (POPMUPOBAHUS
€CTECTBEHHOHAYYHON I'PAMOTHOCTH .

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
gramotnosti

6. http://1september.ru XKypuan as yuuTeneid ¥ He TOJIBKO. BoJbIoe KOJIru4ecTBO

paboT yYEHHKOB, B TOM YHUCJIE U UCCIEA0BATEICKOr0 XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil MKOIbHBIN TOPTai cO
CCBIJIKaMU Ha 00pa3oBaTeIbHBIC CANTHI IO XMMHUHU.

8. www.periodictable.ru COopHHK cTaTeli 0 XUMUYECKHX DJIEMEHTaX

9.Caiit Equnas komnexmust nudpoBeIX 00pazoBaTelbHBIX pecypcoB .http://school-
collection .edu.ru/catalog .
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10. Caiit ®@enepanibHblil IEHTP UHPOPMALIMOHHO-00PA30BATENBHBIX PECYPCOB
. http://fcior.edu.ru/
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