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1.IL1anupyembie pe3yabTAaThl OCBOCHUS YUeOHOr0 npeaMera « XumMush»

1.1. O0mme nos10keHUs

[TnaampyeMble pe3yabTaThl OCBOSHUS OCHOBHOH 00pa30BaTENBHON MPOrpaMMBI OCHOBHOTO
obmero oopazoBanus ¢pmwmana MOY « COL Ne2 p.m./lepraun» B 1. CoOBeTCKUN MPEACTABISAIOT
cOOOH CHCTEMY BEAYIIMX IIETEBBIX YCTAHOBOK W OXXHUJAEMBIX PE3yJbTaTOB OCBOCHHUS BCEX
KOMIIOHEHTOB, COCTABIISIONIMX COJEPIKATEIbHYI0O OCHOBY oOpa3oBaTenbHOW mporpammbl. OHU
obecrieunBaroT cBsi3b Mexay TpebdoBanusmMu OI'OC OOO, oOpazoBaTeNbHBIM MHPOIECCOM U
cUCTeMOW ouLeHkH pe3yiabTatoB ocBoeHuss OOII OOO, BbicTynas cojep)KaTelbHOM U
KpUTEpUAJIbHOW OCHOBOM AJii pa3pabOTKU MpOrpaMMm y4eOHBIX IPEIMETOB, KypCOB, y4yeOHO-
METOUYECKON JUTEepaTyphl, MPOrpaMM BOCIUTAHUS M COLMAIM3ALUM, C OJHON CTOPOHBI, U
CHCTEMBI OLICHKH pe3yJbTaTOB — C APYrOi.

B cootBerctBum ¢ TtpeboBanusiMu PI'OC OOO cucrema IMIaHUPYEMBIX PE3YJIbTaTOB —
JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX — YCTAHABIMBAET U OIMUCHIBAET KJIacchl yueOHO-
MO3HABATEIbHBIX M Y4YEOHO-NIPAKTUYECKUX 3a/ay, KOTOpPbhlE OCBAMBAIOT y4allMecs B XOJe
oOyueHusi, 0co00 BBLAEIAS CPEIU HUX T€, KOTOPbIE BBIHOCATCS HAa MUTOTOBYIO OIIEHKY, B TOM
YHclie TOCYAapCTBEHHYIO UTOTOBYIO aTTECTAllMI0 BBIMYCKHUKOB. YCIEIIHOE BBIMOJIHEHUE 3THUX
3aa4 TpeOyeT OT ydJalluXCsl OBJIAJIEHUS CUCTEMOW Y4eOHBIX AEUCTBUN (YHMBEpPCAIbHBIX U
cenupuUeckux g KakJI0ro Yy4eOHOro TMpenMeTa: peryisTUBHBIX, KOMMYHHMKATHBHBIX,
M03HABATENIbHBIX) C Y4EOHBIM MaTEpUAJIOM U, IPEXKIE BCETO, C OMIOPHBIM yIEOHBIM MaTEpHUaJIOM,
CITY>KalllUM OCHOBOM JUIsl MOCJIEYIONIEro 00yueHusl.

B cootBerctBun ¢ peanuzyemoit ®I'OC OOO pesaTenbHOCTHOM MapaaurMoil oOpa3zoBaHUS
CUCTeMa IUTAHMPYEMBIX pe3yJIbTaTOB CTPOMUTCS Ha OCHOBE YPOBHEBOIO IOJXOJa: BBIAEIICHUS
0’KMJIaéMOTO YPOBHS aKTYyaJIbHOTO pa3BUTHsA OOJIBIIMHCTBA OOYyYarONmIUXcs W OnvKanmien
NEePCHEeKTUBBl MX pa3BUTHs. Takod MOAXOJ MO3BOJSAET ONPENENATh ITUHAMUYECKYIO KApTHHY
pa3sBUTHS ~ OOydarOIIMXCs,  IOOWIPATh  NPOJABM)KEHHE  OOYdYaroOlMXCs,  BBICTPAUBaTh
WHAMBUYaJIbHbIE TPAEKTOPUU OOYUEHUS C yUETOM 30HbI OMKalIero pa3BuTHs peOeHKa.

1.2.2. CtpykTypa IJIaHUPYEMbIX PE3YJIHTATOB

[Inanupyemble pe3ynbTaThl ONUPAIOTCS HA BEAyILIHE LEJEBbIE YCTAaHOBKH, OTpa)karolue
OCHOBHOM, CYIIHOCTHBIM BKJIaJ KaXJOW M3y4aeMOHl ©porpaMMbl B pa3BUTHE JIMYHOCTH
00yJaroIMXcsi, KX CIIOCOOHOCTEH.

B cTpykType miaHupyeMbIX pe3ysIbTaTOB BBIAEISETCS CIEAYIOIINE TPYIIIbI:

1. JIugHOCTHBIE pe3ynbTaThl OCBOEHHS IPOrpaMMbl MPEACTABIECHBl B COOTBETCTBUU C I'PYIIION
JMYHOCTHBIX PE3yJbTaTOB U PACKPBIBAIOT U JETAIU3UPYIOT OCHOBHBIC HANPaBJIEHHOCTH 3TUX
pe3ynbraroB. OLEeHKa JOCTH)KEHUS 3TOW TPYNIbl IUIAHUPYEMBIX pe3yIbTaTOB BEIETCS B XOJ€
opouenyp,  JOMNYCKAOUIUX  NPEAOCTaBIE€HHME W MCIOJB30BaHME  HMCKIIIOYMTEIBHO
HenepcoHU(UIIMPOBAHHON HH(POPMALIHH.

2. MeranpeaqMeTHble pPe3yJabTaThl OCBOCHUS MPOTpPaMMbl HPEICTABIEHbI B COOTBETCTBUU C
HNOJArPYNIIaMH YHUBEPCAIbHBIX YY€OHBIX AEHCTBHM, pPACKPBIBAIOT M AETAIN3UPYIOT OCHOBHBIE
HaIpaBJICHHOCTU METAIIPEIMETHBIX Pe3yIbTaTOB.

3.IlpenmeTHble pe3yabTaThl OCBOGHUS INPOrpaMMbl NIPEICTABIEHBl B COOTBETCTBUU C IPyNIIaMu
pe3yabTaTOB YUeOHOTO IpeaMeTa « XUMHsD) , pACKPBIBAET U I€TAIM3UPYET UX.

[IpenmeTHble pe3ynbTaThl MPUBOAATCS B OJOKax «BBIMyCKHMK HayduTcs» M «BbImyckHHK
MOJIyYUT BO3MOXKHOCTh HAYUUTHCS.

1.2.3. JINYHOCTHBIE pe3yJIbTaThI:

CchopMupOBaHHOCTh IIEHHOCTH 3/I0pOBOr0 M 0Oe30macHoro obpasza XHU3HHM; HHTEPUOPU3AIUSL
NPaBUJ WHAWBHUIYAJILHOTO W KOJUJIEKTUBHOIO O€30MAaCHOTO TOBEJAECHHS B YpE3BbIUYANHBIX
CUTYalLlUsIX, YTPOXKAIOIIUX KU3HHU U 370POBBIO JIIOAEH, MPaBUi MOBEICHHUS HA TPAHCIIOPTE U HA
JOporax.

1.2.4. MertanpeameTtHble pe3yabTaTsl ocBoeHuss OOIT



MeranpeaqMeTHble  pe3yabTaThl  BKIIOYAIOT OCBOEHHBIE —OOYJarOIMMHCIMEKIIPEIMETHbIC
NOHATUS W  yHUBEpCAIbHbIE yueOHble JeWCTBUSA  (pEryJsTHBHBIC, MO3HABAaTEJIbHBIC,
KOMMYHHUKaTHBHBIE).

PeryasituBubie YY /I

YMeHrne CcaMOCTOSATENBHO OINpeNeNATh IeTH OOy4eHHs, CTaBHUTh U (POPMYIHpPOBATH HOBBIE
3ajaud B ydyeOe M TMO3HABATENIbHOMN JESITEIbHOCTH, pPa3BUBaTh MOTHBBI M HMHTEPECHl CBOEU
[I03HABATENIbHOM AeaTeabHOCTU. OOyUaronIuiicss CMOXET:

aHATM3UPOBATH CYIIECTBYIOIINE U IJIAHUPOBATh Oy ayIire 00pa3oBaTebHbBIC PE3YIIbTATHI;
UACHTU(PHUIMPOBATH COOCTBEHHBIE MTPOOJIEMBI U OTIPEEIISATH TIABHYIO IPOOIEeMY;

BBIIBUTaTh BEPCUU PEUICHUS MTPOOIEeMBbl, OPMYINPOBATH TUIIOTE3bI, IPEIBOCXUIIATH KOHEUYHBIH
pe3ynbTarT;

CTaBUTh LI€Jb JIEATEJIBHOCTH Ha OCHOBE OINPEIENEHHON MpoOJeMbl U CYIIECTBYIOUIUX
BO3MOJKHOCTEH;

¢dbopMynupoBaTh yueOHbIE 3a]]aul KaK IIark JTOCTHKEHUS MOCTaBICHHOM 1eJIN AEITEeIbHOCTH;
00OCHOBBIBATh 1I€JIEBBIE OPHUEHTUPHl U IPUOPUTETHI CCBUIKAMHU Ha ILIEHHOCTH, YyKa3blBas M
000CHOBBIBas JJOrMUECKYIO TIOCIIEA0BATEIBHOCTD 111aroB.

YMeHue camMoCTOSITeNIbHO IUIAHUPOBAaTh MYTH  JOCTHIKEHHsS Iefed, B TOM  4YHUCIE
albTepHaTUBHbIE, OCO3HAHHO BbIOUpaTh Hanbosee 3hpekTuBHBIE CIOCOOBI pelIeHHs yIeOHbIX U
MMO3HABATENBHBIX 3a7a4. OOyUarOIINIICS CMOXKET:

OTIpEIeNATh HEOOX0AUMBbIE JIEHCTBHE(s]) B COOTBETCTBUU C Yy4eOHOM M MO3HABATEJIbHOM 3a/1adeit
1 COCTaBJISITh AJITOPUTM UX BBIITOJHEHUS;

000CHOBBIBAThH U OCYIIECTBIATH BEIOOP Hanbosiee 3pEeKTUBHBIX CIOCOO0B pelIeHusl y4eOHbIX U
MI03HABATENbHBIX 33/1a4;

OINpeNeNATh/HaX0AUTh, B TOM YMCJE U3 MPEATIOKEHHBIX BapUAHTOB, YCIOBUS Ul BBITIOJTHEHUS
y4eOHOMU U MMO3HABATEIHPHON 3a/1a4H;

BBICTpaMBaTh )KU3HEHHBIE IUIaHBI HAa KPaTKOCPOUHOE Oyaylee (3asBIATh LEIEBbIE OPUEHTHUPHI,
CTaBUTh a/ICKBATHBIE UM 3a/1a4M U IpeAJIaraTh AeHCTBUS, yKa3blBas U 000CHOBBIBAsS JIOTHUYECKYIO
MOCJIEI0BATEIbHOCTD LI1aroB);

BBIOMPATh U3 NPEJIOKEHHBIX BAPUAHTOB U CaMOCTOSATENIBHO HCKaTh CPEACTBA/pPecypchl AN
peleHus 3a1a41/JOCTIXKEHUS LIETIH;

aHAJIM3UpOBaTh MU OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOLEIO HMHCTPYMEHTapus MIJs
BBITIOJIHEHUS YUeOHOH 3a/1a4H;

cBOOOJIHO 10JIb30BAThCsI BBIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKH U CaMOOLIEHKHU, UCXOJIs U3 LIeITN
U UMEIOLLUXCS CPEJICTB, pa3iinyas pe3yabTaT U CiocoObl 1eHCTBUM;

OLIEHUBATh MPOJYKT CBOEH JEATENLHOCTH MO 33JaHHBIM U/UJIM CAMOCTOSITENIHO ONPEIEeICHHBIM
KPUTEPHSM B COOTBETCTBUU C LIENIbIO JESITEIbHOCTH;

00OCHOBBIBAaTh JIOCTHKMMOCTb L€JIM BBIOPaHHBIM CHOCOOOM Ha OCHOBE OILIGHKH CBOMX
BHYTPEHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

(bUKCUpPOBaTh U AHAJM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.
Bnanenue ocHOBaMM CaMOKOHTPOJIS, CAMOOLIEHKH, NPUHATHS PpEIIeHUH M OCYIIEeCTBICHUS
OCO3HAHHOTO BBIOOPA B yueOHOM U mo3HaBaTenbHON. O0ydaronuiicss CMOKeT:

HaOIr0aTh U aHAJIM3UPOBATh COOCTBEHHYIO Y4YeOHYIO M IO3HABATEIbHYIO NESITEIbHOCTh U
NeATeNbHOCTh JPYruX o0Oy4aromuxcs B mpolecce B3auMOIPOBEPKHY;

COOTHOCHTh pe€ajbHble M IUIAHUPYEMbIE pe3yJabTaThl MHIAMBHIyalIbHON 00pa3zoBaTeabHON
JESITEIbHOCTH U JIENIaTh BBIBOJBL;

IIPUHUMATh pellieHne B ydeOHON CUTYalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

CaMOCTOSITEJIBHO OTPENeNATh MPUYMHBI CBOEr0 ycliexa WIM Heycliexa M HaXOJIUTh CHOCOOBI
BBIXOJIa U3 CUTYallUH HEYCIIEXa;

PETPOCIIEKTUBHO OMPEAETATh, Kakue IEHCTBHS MO PELICHHI0 Y4eOHOH 3a7ayl WM MapaMeTpsl
9TUX JIEMCTBUNA MPUBEIH K MOJYYCHUIO UMEIOIErocs MPOyKTa y4eOHO! AeITeNbHOCTH;



JI€MOHCTPUPOBATh TPUEMBI PETYISALIUN TCUXO0(U3NOIOTHIECKUX/ IMOLMOHAIBHBIX COCTOSHHMA
st JOCTIKEeHUs A(dekra ycrnokoeHus (yCTpaHEHHs SMOIMOHAIBHOW HANpsHKEHHOCTH),
spdexra BoccTaHOBICHUs (OcialneHusi MpOsBICHUN yTomieHHs), 3(dekra akTuBHU3aALUU
(TIOBBITIICHUS TICUXO0(DU3HOTIOTMIECKON PEaKTUBHOCTH).

ITo3naBaTenbublie YY /1

YMeHue omnpeAenaTrh IOHATHSA, CO3JaBaTb  O00OOIICHMWS, YCTaHABIMBATh  AHAJIOTHH,
KJIaccu(UIMpOBaTh, CAMOCTOSITEIILHO BBHIOMPATh OCHOBAHUS W KPUTEPUU VI KIaCCHU(PHUKAIINH,
YCTaHaBIMBATh  IPUYUHHO-CJIEJICTBEHHBIE CBS3M, CTPOUTH JIOTMYECKOE pacCyXJIEHUE,
YMO3aKJIIOYeHUE (MHIYKTUBHOE, TEAYKTUBHOE, [0 aHAJIOTUM) U JIeNIaTh BBIBOABL. OO0yJaromuncs
CMOJXKET:

u3Jarath MoJIy4€HHYI0 MHQOpPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1auu;
CaMOCTOSITEJIbHO YKa3blBaThb Ha WH(OpMalMIO, HYXKJAIOLIYIOCS B IpPOBEpKe, IpeiaraTb U
MIPUMEHSTH CIIOCO0 MPOBEPKHU TOCTOBEPHOCTH MH(OPMALINK;

BepOATN30BaTh 3MOIMOHAIILHOE BIIEYATIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

OOBSCHSATH SIBJICHUS, MPOIIECCHI, CBS3H U OTHOIICHUS, BBISBIISIEMBbIE B XOJ€ MO3HABATEIHHOU U
UCCIIEIOBATENIbCKOW  AESITENbHOCTH  (TPUBOJAUTH OOBSCHEHHWE C HM3MEHEHHEM  (OpMbl
MIPEACTABICHUS; OOBICHATH, ICTATU3UPYSI WUIH 0000111as; 0OBSICHITH C 3aJaHHOW TOYKH 3PEHHUS);
BBISBJSITh M HAa3bIBaTh NPUYUHBI COOBITHSA, SIBIICHWS, B TOM 4YHCJIE€ BO3MOJKHBIE /HamOoJliee
BEPOSITHBIE TMPUYUHBI, BO3MOJKHBIE TIOCJIEACTBHUS 3aJaHHON TNPUYUHBI, CAMOCTOSITEIHHO
OCYILIECTBJISISl IPUUMHHO-CJIEICTBEHHBIN aHaIu3;

JieNiaTh BBIBOJ Ha OCHOBE KPUTHYECKOIO aHaJIM3a Pa3HbIX TOYEK 3PEHHUs, MOJATBEP)KJIATh BHIBOJ
cOoOCTBEHHOM apryMeHTaluel Wik CaMOCTOSTENbHO TOJTYyYeHHBIMU JAHHBIMHU.
KommynukatuBHbie YV ]|

YMeHue opranu30BbIBaTh y4eOHOE COTPYTHUUECTBO U COBMECTHYIO ACSITEIbHOCTh C YUUTEIIEM U
CBEpCTHHUKaMH; paboTaTh MHAMBUAYAJIHHO U B FPYIIE: HAXOIUTH 00IIee pelIeHrne U pa3peniaTh
KOH(DJIUKTHI Ha OCHOBE COIJIACOBaHMS TMO3UIMM U y4yeTa HHTEpecoB; (OpPMYIHPOBATH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEeHHE. OOyUYaIOUTUIICsS CMOXKET:

OTIPEIeIIATh BO3MOKHBIE POJIM B COBMECTHOM JEATEIHHOCTH;

UTPaTh ONPEACTICHHYIO POJIb B COBMECTHOM EATEIbHOCTH;

MIPUHUMATD MMO3ULIUI0 cOOeCeHNKA, TOHUMAs TO3UIUIO JPYroro, pa3indyarh B €r0 peyH: MHEHUE
(TOuKy 3peHus), JOKA3aTeIbCTBO (ApTyMEeHTHI), (haKThl; TUTIOTE3bI, AKCHOMBI, TECOPUH,
OTpENeNsiTh CBOM JEHCTBUS U JIGHCTBUS MapTHEpa, KOTOpbIE CIIOCOOCTBOBAIU  WIIU
MPEMSITCTBOBAIU MPOAYKTUBHON KOMMYHUKAIIUH;

CTPOUTH MO3UTHUBHBIE OTHOLIEHHS B Mpoliecce y4eOHOW U MO3HABATENbHON NeSTeIbHOCTH;
KOPPEKTHO U apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pEHHUS, B JUCKYCCUU YMETb
BBIJIBUTaTh KOHTPApPryMEHTHI, MepedpazupoBaTh CBOIO MbICIh (BIaJCHHE MEXaHHU3MOM
SKBHUBAJICHTHBIX 3aM€H );

KPUTHYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATH OLTUOOYHOCTh
CBOEr0 MHEHHUS (€CJI OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

npeaaraTe abTepPHATHBHOE PEIlIeHUE B KOH(PIUKTHON CUTYalIUU;

BBIJICTISATH OOIIYIO TOUKY 3PEHHSI B TUCKYCCHH;

JIOTOBApUBAThCA O MpPaBHJIAX U BOIMpPOCaxX JUIsl OOCYXKIEHHsS B COOTBETCTBUHU C TMOCTaBICHHOMN
nepes rpymnmou 3aaaden;

OpraHU30BBIBATH y4EOHOE B3aMMOJCHCTBHE B IPyMIe (OMpeaenaTh o0ue ey, pacipeaensiTh
POJIK, TOTOBAPHUBATHCS IPYT C APYTOM U T. 11.);

yCTpaHsATh B paMKax  JUalora  pas3pelBBl B~ KOMMYHHUKAllUHM,  OOYCIIOBICHHBIE
HEMOHNMMAaHHEM/HETIPUSATHEM CO CTOPOHBI coOecemHuKa 3amadd, (OPMBI WU COICpPKAHUSI
Janora.

YMeHHe OCO3HAaHHO MHCIIOJIb30BaTh pEYEBbIE CpPEACTBA B COOTBETCTBUM C  3ajadei
KOMMYHHKAITUH JUTSI BRIPQKEHUS CBOMX YYBCTB, MBICIICH U MOTpPeOHOCTEN IS TIIAHUPOBAHUS U



peryisiliud CBOEH IEATENbHOCTH; BIAJCHUE YCTHOM M NHMCbMEHHOM PEUYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOU peubto. OOyJaronuiicst CMOXKeT:

OTIpeNIeNATh 33724y KOMMYHHUKALIUU U B COOTBETCTBHH C HEW OTOMPATh peueBbIe CPEICTBA;
OTOMpaTh M HMCIOJB30BATh PEUEBBIC CPEJCTBA B MPOLIECCE KOMMYHHUKAIMH C JPYTUMU JIIOJBMHU
(nuanor B mape, B MaJIO¥ rpymnmne U T. 1.);

NpECTaBIsATh B YCTHOH WM THCBMEHHOW (opme pa3BepHYTHI ITaH COOCTBEHHOU
NESATENbHOCTH;

coOroAaTh HOPMBI MYOJIMYHOW pEeyH, PErIaMEeHT B MOHOJIOI€ M JUCKYCCUU B COOTBETCTBUU C
KOMMYHHUKaTUBHOM 3aJ1a4eil;

BBICKa3bIBAaTh U 00OCHOBBIBATH MHEHUE (CYX/IECHNE) U 3allpallluBaTh MHEHHE [TaPTHEPA B paMKax
JUAJIOra;

MIPUHUMATD PEIIeHUE B XO/I€ JUAJIOTa U COIJIACOBBIBATH €r0 C COOECETHUKOM;

co37aBaTh IHCHbMEHHBIE «KJIMIIMPOBAHHBIE» M OPUTHMHAIBHBIE TEKCThl C MCIOJIb30BAaHUEM
HEO0OXOIMMBIX PEUYEBBIX CPE/ICTB;

HCII0JIb30BaTh BepOasibHbIE CPeCTBa (CpeAcTBa JIOTUYECKOM CBS3M) Ui BBIJEIIEHUSI CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIUICHHUS,;

HCIIOJIb30BAThH HeBepOabHbIe cpeacTsa WU HarJsiAHbIe MaTepHabl,
MIOATOTOBJIEHHBIE/OTOOPAHHBIE MOJT PYKOBOJACTBOM YUHUTEIIS;

JIeNIaTh OLIEHOYHBIM BBIBOJ O JOCTWKEHUH L€ KOMMYHUKAIIMM HEMOCPEACTBEHHO IIOCIE
3aBepUICHUS] KOMMYHHUKAaTUBHOTO KOHTaKTa 1 000CHOBBIBATH €TO.

1.2.5. [IpegMeTHBbIE pe3y/IbTaThI

BbINMyCKHUK HAYYUTCS:

® XapaKTepu3oBaThb OCHOBHBIE METOAbl TO3HAHUA: HaONIOJIEeHUEe, H3MepeHue,
9KCIIEPUMEHT;

® OMNKCHIBATh CBOMCTBA TBEPHBIX, XUAKHX, Tra3000pa3HbIX BEIIECTB, BBIICISS HX
CYIIECTBEHHbIE TPU3HAKHY;

® DpAacKphIBaTh CMBICI OCHOBHBIX XHMHMUYECKUX TIOHATUH «aTOM», «MOJIEKYyJay,
«XUMHYECKHM DJIEMEHT», «IPOCTOE BELIECTBO», «CJIOKHOE BEIIECTBO», «BAJIEHTHOCTDHY,
«XUMHUYECKas peaKIus», UCIOJIb3Yysl 3HAKOBYIO CUCTEMY XUMHUU;

® DpacKpbIBaThb CMBICII 3aKOHOB COXPAaHEHHS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUU;

® pa3InyaTh XUMUYECKHE U (PU3NUECKUE SIBIICHUS;
Ha3bIBATh XUMUYECKUE DIIEMEHTHI;
OTIPEJIeNIATh COCTAB BEUIECTB MO UX (hopMyam;
OTIPEIeINIATh BaJICHTHOCTh aTOMAa 3JIEMEHTa B COSAMHEHUSX;
OTIPEIEeINIATh TUI XUMHUYECKUX PEaKIInii;
Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIU;
BBISIBIISITh TIPU3HAKH, CBUAETEILCTBYIONIME O MPOTEKAHUHU XUMHYECKON peakiuu Mpu
BBITIOJTHEHUM XUMHYECKOTO OIbITA;
COCTaBIATH (OPMYIIbI OMHAPHBIX COCTUHEHU;
COCTaBJISITh YPAaBHEHUSI XUMUUYECKUX PEAKLIUA;
coOnroaaTh mpaBuia 0e30MacHOi pabOThI TP MPOBEICHUU OTIBITOB;
MOJIb30BaThCs JA0OPATOPHBIM 000PYIOBAHUEM H MOCYIOH;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BELIECTB;
BBIYHCIISATH MACCOBYIO JOJIIO0 XUMUYECKOTO JIEMEHTA 10 POpMYyie COSAMHEHNUS,
BBIYHCIISATH KOJUYECTBO, 00bEM HIIM MacCy BEIECTBA M0 KOIUYECTBY, 00bEMY, Macce
peareHTOB WX MPOJAYKTOB PEaKIINH;



® XapaKTepHU30BaTh PU3UUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOaa
1 BOJIOPOA;
M0JIy4aTh, COOMPATh KMCIOPO U BOJIOPO/T;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJOPOI;
pacKpbIBaTh CMBICII 3aKOHA ABOTajpo;
PacKphIBaTh CMBICH MOHIATUH «TETIOBOH d((EKT peaKkum», «MOJSPHBIA 00beM»;
XapaKTepu30BaTh (PU3MUECKHE U XUMHUECKUE CBOMCTBA BOJIBI,
PacKpbIBaTh CMBICII IIOHATUS «PACTBOPY;
BBIYMCIISATH MAaCCOBYIO JI0JIK0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBJIATE PACTBOPHI C ONPEACIICHHON MAacCOBOM J0JIEH PaCTBOPEHHOIO BEILIECTBA;
Ha3bIBAaTh COEMHEHMS U3YUEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

e XapakTepu3oBaTb (U3NYECKUE U XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOpPraHWYECKUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBaHUI, COJIEH;

® OMNpeAensaTh NPUHAUIEKHOCTh BEUIECTB K ONPEIETICHHOMY KJIACCy COEIMHEHU;

® COCTaBJATh GOPMYJIbl HEOPTAaHUUECKUX COECIMHEHUH N3YYEHHBIX KIIACCOB;

® TPOBOJUTH OMBITHI, MOJATBEP)KIAIOIINE XUMHMUYECKHUE CBOMCTBA HM3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB;

® pAacIIO3HaBaTh OMBITHBIM ITYTEM PACTBOPHI KUCIIOT U LIEI0YEH 10 N3MEHEHUIO OKPACKH
MHIMKATOPa;

® XapaKTepHU30BaTh B3aUMOCBS3b MEX/y KJIacCaMH HEOPTaHWYECKUX COEIMHEHUM;

e packpbiBaTh cMbici [lepuonnueckoro 3akona /.M. Menneneena;

e OOBACHATH (U3NYECKUH CMBICT aTOMHOIO (MOPSAKOBOTO) HOMEpa XUMHYECKOTO
3JIEMEHTa, HOMEPOB TPYMIIbI U Nlepuojia B nepuoauyeckoit cucreme [I.1. Menneneena;

e OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CTPOEHHsSI aTOMOB, CBOMCTB 3JIEMEHTOB B
npeAesax MajiblX IEPUOJIOB U IJIaBHBIX MMOATPYIIII;

® XapaKTepHU30BaThb XMMHYECKHE AJIEMEHTHI (0T BOJOPOJa 10 KallbliMs) Ha OCHOBE HX
MoJIoKeHuss B Tmepuoanueckoi cucreme JI.M. MeHnmeneeBa M OCOOEHHOCTEH CTPOCHHUS WX
aTOMOB;

® COCTaBJISATh CXEMbI CTPOEHUS aTOMOB NEPBBIX 20 3JIEMEHTOB MEPUOIUYECKON CUCTEMBI
.. Mennaeneena,

® DPacKpbIBaTh CMBICI MOHATUN: «XUMHUUYECKAs CBA3bY, «IJIEKTPOOTPULATEIIBHOCTDY;

® XapakTepu3OBaThb 3aBUCHUMOCTh  (PU3MYECKMX CBOWCTB  BEUIECTB OT  THUIMA
KPUCTAJUIMYECKOM PEIeTKH;

® OIpPENEsATh BUJI XUMUYECKOMN CBA3U B HEOPraHUYECKUX COCUHEHUSAX;

e u300pakaTb CXEMbI CTPOCHHS MOJIEKYJ BEUIECTB, 0Opa30BaHHBIX Pa3HBIMU BUIAMU
XUMHUYECKUX CBS3EH;

® packpblBaTh CMBICI [OHSATUH «HOH», «KAaTHOH», «AHHUOH», «IJIEKTPOJUTHI»,
CHE3JIEKTPOJIUTBDY, «AJIEKTPOJUTUYECKAS TUCCOLUUALUA», KOKUCIUTEIbY, «CTEIEHb OKUCICHUS»
«BOCCTAHOBUTEIIbY, «OKHCIIEHHE), «BOCCTAHOBIICHUEY;

® OINpEAEIATh CTENEHb OKUCICHMSI aTOMa 2JIEMEHTA B COCIMHEHUH;

® pAacKpbIBaTh CMBICI TEOPUH DJIEKTPOJUTHUECKON TUCCOLUALINH;

® COCTaBJISATh YPABHEHMSI DJIEKTPOIUTHUECKON IUCCOLMALINN KUCIIOT, IEJI0Y€EH, COJIeH;

® OOBACHATH CYIIHOCTh IIpoliecca 3JIEKTPOJUTHYECKON JUCCOLMAIMM U peakiuii
HMOHHOTO 0OMEHa;

® COCTAaBIIATH MOJIHBIE U COKPALICHHbIE HOHHBIE YPaBHEHUS PEAKIIUU OOMEHa;
OTIpeNIeNATh BO3MOXHOCTh MPOTEKAHMsI peaKIiii HOHHOTro 0OMeHa;
IIPOBOJUTH PEAKLUH, TOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMUHBIX BEIIECTB;
OTPEAEIIATh OKUCIUTEND U BOCCTAHOBUTED;
COCTaBIISATh YPABHEHMSI OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;
Ha3bIBaTh (PaKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKOI peaxiiii;



® KJIACCH(PUIUPOBATH XUMHUECKUE PEAKIIMH MO PA3IUYHBIM TPU3HAKAM;

® XapaKTEepHU30BaTh B3AaHUMOCBS3b MEXKIY COCTaBOM, CTPOCHMEM M CBOWCTBAMH
HEMETAJUIOB;

® IPOBOAMTH OMBITHI MO TOJIYYEHHIO, COOMPAHHUIO U M3YYCHHIO XHMHYECKHX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIOT0 ra3a, aMMHaKa,;

® Ppacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIC BENIECTBA: YIIIEKUCIIbII ra3 1 aMMHUaK;

® XapaKTepHU30BaTh B3aMMOCBS3b MEXKIY COCTaBOM, CTPOCHHMEM H CBOWCTBAMH
METaJIOB;

® Ha3bIBaTh OPraHUYECKHE BEHIECTBA MO MX (opMyie: METaH, dTaH, STHJICH, METAHOJ,
3TAaHOJ, DIMIEPHUH, YKCYCHas KHCJIOTA, AaMHMHOYKCYCHas KHCJIOTa, CTEapUHOBas KHUCIIOTA,
OJIEMHOBAs KUCJIOTA, TII0K033,;

® OIICHWBATH BIUSHHE XMMHUYECKOTO 3arps3HEHUs] OKPYXKAIOMIeH Cpelasl Ha OpraHu3M
YeJI0BEKa;

® TpPaMOTHO OOpaIaThCs C BEMIECTBAMH B ITOBCEHEBHOM KU3HU

® OIpEeneNsiTh BO3MOXKHOCTh TIPOTEKAHUS PpEaKIMil HEKOTOPBIX IpEICTaBUTEICH
OpPraHUYeCcKUX BEHIECTB C KUCIOPOJIOM, BOJOPOIOM, METAIIIAMH, OCHOBAHUSIMH, TaJIOTEHAMHU.

BbInycKHHK MOJYYHTBO3MOKHOCTh HAYYUTHCS:

® 6bI06UCAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOMe3bl O XUMUUECKUX CEOUCHEAX
geujecme Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAMb 6 XuMUuecKue
peaxkyuu, o xapaxkmepe u NPOOYKMax pasiutHblx XUMUYECKUX PeaKyull;

® Xapakmepuzoeamuv Geujecmed no cOCmasy, CMpoeHuio U c8OUCMEAM, YCMAHABTUBAMb
NPUYUHHO-CIeOCMBEHHbLE C8A3U MeHCOY OaQHHBIMU XAPAKMEPUCMUKAMU 8elecm8d;

® COCMasnAMb MONEKYIAPHLIE U NOJIHbIE UOHHBLE YPABHEHUS NO COKPAUEHHBIM UOHHBIM
VPaeHeHuaM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb — BeWeCméd  NPOABIAMb  OKUCTUMENbHble WU
80CCMAHOBUMENIbHBIE CBOUCMBA C YUEMOM CMeneHell OKUCIEHUs IeMEHMO8, 6X00AUUX 8 €20
cocmas;

® CcocmasnAmv  YPAGHEHUs — peaxyull, COOMEEeMCMEYIOWUX  NOCIe008aMeNbHOCIU
npespaweHull HeoP2AHUYECKUX 8eujecme PasIuiHbIX K1acco8,

® gbI0GUCAMb U  NPOBEPAMb  IKCNEPUMEHMAIbHO — 2UNOme3vl O  pe3Vibmamax
8030€eliCMBUs PA3IUYHBIX PaKMOPO8 HA USMEHEeHUe CKOPOCMU XUMUYECKOU peaKyuil,

® UCNONBL3068AMb NPUOOPEMEHHble 3HAHUSA Olisl IKOIOSUHECKU 2PAMOMHO20 NOBeOeHUs 8
OKpydHcarouell cpeoe;

® UCNONBL3068AMb NPUOOPEmeHHble KTToUedble KOMNEMeHYUU NPU 8bINOIHEHUU NPOEKMO8
U  YueOHO-UCCIe008aMENbCKUX  3a0a4 N0 U3VHEHUI0  CBOUCMS, CHnocob08 NOoMyYeHus U
PACNO3HABAHUSA BeLeCcms;

®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEWECNBAX U XUMUYECKUX NPOYECCax,

® KpUMu4ecku OMHOCUMbCA K NCeBOOHAVYHOU UHGOpMayuy, Heo0OpOCco8ecmHOl
peKiame 8 cpeoCcmaax Macco8oll UHGopmayuu,

® 0CO3HABAMb 3HAYEHUEe MeOPemUYecKUx 3HAHUL No XuMuu Ol NPAKMU4ecKoll
OesimenbHOCMU 4el06eKd;

® cozdasamv MoOenu U cxembl ONd  peuleHus YYeOHbIX U  NO3HABAMETbHbIX
3a0ay,; NOHUMAMb He0OX00UMOCMb COONI0OEHUs NPeONUCAHUL, NPedNa2aemblX 8 UHCMPYKYUX NO
UCNONIb308AHUIO TIEKAPCNS, CPeOCME ObIMOBOU XUMULU U OP.



2.Conep:kanne y4eOHOro npeamera « XuMHus»

8 Kkiacca (68 yacoB, 2uaca B HeJIeJI10)

Beenenne (7 1)

XWMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[TonsiTue 0 XMMHUUECKOM dJIeMEHTe W (opMax ero CymecTBOBAaHUS: CBOOOJHBIX aTOMax,
MPOCTHIX U CIIOKHBIX BEIECTBAX.

[IpeBpamenus BemecTB. OTiaNYMEe XUMUYECKUX peakUuid OoT pu3ndeckux siieHui. Poip
XAMHHU B KU3HU YelloBeKa. XeMopuaus u xemohoous.

Kpartkue cBenenust 3 MCTOpUU BO3HUKHOBEHUS U pa3BuTHs xumun. [lepuon anxumuu. [lonsarue
o ¢unocopckom kamue. Xumusi B XVI B. Pazpurne xumun Ha Pycu. Ponp oTeuecTBEeHHBIX
YUEHBIX B CTAHOBJICHMM XMMHUecKOoi Hayku — paboTel M. B. JlomonocoBa, A. M. byrieposa,
. 1. Menneneesa.

XuMHu4YecKass CUMBOJIMKA. 3HAKHM XUMHYECKUX DJIEMEHTOB U MPOUCXOXKJICHWE WX Ha3BaHWM.
Xumnueckue Gopmynbl. HWHaekcsl u  kodpdurnmentel. OTHOCHUTENbHBIE AaTOMHAs U
MOJIEKYJIsipHas Macchl. PacyeT MaccoBoOi 10JIM XUMUYECKOTO IEMEHTa 10 (popmyJie BElIecTBa.
[Tepuonnueckast cucteMa xuMudeckux 3nemMeHToB J[. . MenneneeBa, ee CTpyKTypa: Majiblie
1 OOJIBIIINE TTEPUOIBI, TPYIIIBI U TOATPYNIIEI (TJIaBHAs U oOouHas). [lepuonudeckas cucrema
KaK CIPaBOYHOE MMOCOOME JUIsl MOTYUYEHHUSI CBEIEHUN O XUMUUECKUX 3JIEMEHTaX.

Pacuernsblie 3agauun. 1. HaxoxaeHne OTHOCUTEILHOM MOJIEKYJISIPHOM MacChl BEIIECTBA O €ro
XUMUYECKOU dopMmyrie. 2. BeruuciaeHrne MaccoBOM J0IM XUMHUYECKOTO 3JIEMEHTa B BEIIECTBE TIO
ero ¢opmyse 3.*YcTaHOBICHHE IPOCTEHIIEH (POPMYITBI BEIIECTBA TIO MACCOBBIM JIOJISIM.
JemoncTpanus.* Komnekuun npeamMeToB — (GU3WYECKUX TET W M3ACIUA W3 TPOCTHIX U
CJIOXHBIX BEIIeCTB (AJIFOMUHUS U CTEKIIA).

Tema 1. AToMBbI XMMHU4YECKHX 3JIeMeHTOB (11 u)

AToMBI KaK (hopma CyIIeCTBOBAHUS XUMUUYECKHUX A1eMeHTOB. OCHOBHbBIE CBEJICHHUS O CTPOCHUU
aTomoB. Jloka3zaTenbCcTBa CIIOKHOCTH cTpoeHusi atoMoB. OnbiTel Pesepdopna. Ilnanerapnas
MoJienb cTpoeHus: aromMa.CocTaB aTOMHBIX Siiep: NPOTOHBI U HEUTPOHBL. OTHOCUTENIbHAA
aTOMHas macca. B3auMOCBsA3b NOHATHI « MPOTOH », « HEUTPOH », « OTHOCHUTEIbHAs aTOMHAas
Maccay.lI3MeHeHne uucia MPOTOHOB B siipe aromMa — 0Opa3oBaHUE HOBBIX XHUMHUYECKUX
snemMeHToB.MI3MeHeHHe uucia HEUTPOHOB B sAApe aromMa — oOpa3oBaHME W3OTOIOB.
CoBpeMeHHOEe OIpeesieHNne MOHATUS «XUMUUYECKUM 31eMeHT». M30Tonbl Kak pa3HOBUAHOCTH
aTOMOB ~ OJHOTO  XMMHYECKOrOo  3JeMeHTa.ODneKTpoHbl.  CTpoeHue  3IEKTPOHHBIX
000J104eK aTOMOB XUMHUYECKHX 3JeMeHTOB Ne 1—20 mnepuoanueckoir cuctemsr JI. M.
Menpeneena. [Tonsarue 0 3aBEPILIEHHOM u HE3aBEpILIEHHOM 3JEKTPOHHOM
cinoe (dHepreruueckoM ypoBHe). Ilepuomuueckas cucrtemMa xumuueckux snementoB JI. U.
MenpeneeBa u cTpoeHHE aTOMOB: (PU3MUYECKUN CMBICI MOPSIKOBOIO HOMEpa dJIeMEeHTa, HOMepa
rpyIibl, HoMepa nepuoja.MI3MeHeHne yucia 3JeKTPOHOB Ha BHEUIHEM AJIEKTPOHHOM YpPOBHE
aToMa XMMHYECKOTO 3JIeMEHTa — OOpa30BaHME TMOJOKUTEIbHBIX U OTPUILIATETBHBIX MOHOB.
HNonwl, oOpa3oBaHHBIE aTOMaMU METAUIOB M HEMETAIOB. [IpUYMHBI  HU3MEHEHHS
METaITUYECKUX U HEMETANTHYECKUX CBOMCTB B meprojax u rpymmnax.O6pa3zoBaHue OMHaApPHBIX
coenuHeHui. [TonsiTue 06 HOHHOM cBs3U. CXeMbl 00pa30BaHMsI HOHHOM CBSI3H.

B3aumopeiicTBie aTOMOB XMMUYECKUX JIEMEHTOB-HEMETANIOB MEXy co00ii — oOpa3zoBaHue
JIBYX aTOMHBIX MOJIEKYJ IPOCThIX BemlecTB. KoBalleHTHast HEMOJApHAasi XUMMHUYECKas CBS3b.
DNeKTPOHHBIE U CTPYKTYpHBIE (hopmyibl. B3anMoneiicTBe aTOMOB XUMHUYECKHX DJIEMEHTOB-
HEMETAIJIOB ~ MEXIy co0oi —  oOpa3oBaHue OWHAPHBIX COCIMHEHUN  HEMETAJUIOB.



DNEKTPOOTPUIIATEIBHOCTD. [I0HATHE O KOBaJIGHTHOM TMOJIApHON CBs3U.B3aumMoselicTtBie aToMoB
XUMHUYECKUX 3JIEMEHTOB-METAIOB MEXKy CO00i — 00pa3oBaHUE METAJTMYCCKHX KPUCTAIIIOB.
IloHsATHE O METAINIMYECKOM CBSI3H.

JdemoncTpauuu. Mozaenun  aToMOB  XMMHUYECKHX 2JIEMEHTOB.  [lepuoanyeckass cucrema
xumudeckux snemeHToB . 1. Menjeneena.

Tema 2

IIpocthie BemecTBa (9 4)

[TosoxkeHne MeTamioB ¥ HEMETAJIOB B NMEPUOJUYECKON CUCTEME XMMHUUYECKUX 3emMeHToB Jl. M.
MenpneneeBa. BaxHeillne MNpoCThiE€ BEIIECTBA — METAJUIBL: JKEJIE30, AJIFOMUHHUH, KaJbLH,
MarHui, HaTpui, kanmi. OOmue Qu3uueckue CBoOWCcTBa MeTauioB.BaxkHeimue mnpocTeie
BEIIECTBA — HEMeTaJlIbl, O0Opa30BaHHbIE aTOMaMHU KHCIOpPOJa, BOJOpOJA, a30Ta, CEpbI,
dbocdopa, yraepoaa. CriocoOHOCTh aTOMOB XUMUYECKHX DJIEMEHTOB K 00pa30BaHHUIO HECKOJIb-
KHX MPOCTBIX BEIIECTB — AJUIOTPONHUA. AJUIOTPONHBIE MOAUDUKANK KHcIopoaa, ¢ocdopa u
osioBa. Metajuinyeckue M HEMETAJUTMYECKHE CBOMCTBA MPOCTHIX BeliecTB. OTHOCUTETHHOCTH
JICJICHUS TIPOCTHIX BEIIECTB Ha METAaJIbl U HEMETAJIIIBI.

[Tocrosinnas ABoraapo. KommuectBo BemectBa. Moisib. Monsipuast macca. MossipHblii 00beM
razoo0pa3HeIX BemecTB. KpaTHble eIWHHIIBI KOJHMYECTBA BEHIECTBA — MWUIUMOJL U
KWJIOMOJIb, MWJUIUMOJISIPHAsT W KWJOMOJISIpHAs MacChl BENIECTBA, MIJUIMMOJSAPHBIA |
KHJIOMOJISIPHBIN 00beMBbI Ta3000pa3HbIX BEIIECTB.

PacyeTst ¢ wucmosp30BaHWMEM TOHSATHM «KOJMYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00BEM Ta30BY», IOCTOSTHHAST ABOTaApPO».

Pacyernbie 3agauun. 1. Beraucienne MoOJIIpHO Macchl BEIIECTB MO XUMUYECKUM dopmMyiam. 2.
Pacuersl ¢ wHcrmonb30BaHHMEM TMOHSATUH «KOJIMYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJIIPHBII 00BEM Ta30B », « MOCTOSAHHAS ABOTAAPO ».

Hdemoncrpanmu. Komtekius Meramios. Kosekuus HeMeTaoB.

[Tosmyaenue o3ona. [loydeHne n 03HaAKOMJICHHE CO CBOMCTBaMH OelIoro M KpacHoro ¢ocdopa,
6emoro u ceporo osioBa. Hekotopsle MeTamibl U HEMETaUIbl KOJIMYECTBOM BellecTBa 1 MOJIb.
Mogenb MosipHOTO 00BeMa Tra3000pa3HBIX BEIIECTB.

Tema 3

CoennHeHHs XUHMHYECKHUX dJ1eMeHToB (14 1)

Crenenp okxucienus. OnpeneneHue CTEINEHHU OKHCICHHUS 3JIEMEHTOB MO0 XMMHUYECKOU (opmyre
coenuHenusi. CocraBieHue (Gpopmysn OMHAPHBIX COEAMHEHUH, OOHIMI crmoco0 MX Ha3bIBaHUS.
bunapnbsle coeqMHEeHHUS: OKCHIBI, XJOpHUAbI, cynbduasl u ap. CoctaBienue ux Gopmys.
[IpencraButenu OKCHUAOB: BOJA, YIJEKHCIBIM ra3 M HeramieHas u3BecTb.[IpeacraBurenu
JETYYHX BOJAOPOHBIX COSIMHEHHIA: XJIOPOBOIOPO/ U aMMHUAK.

OcHoBaHus, WX cOCTaB M Ha3BaHusi. PacTBopumocTh oOCHOBaHuii B Boje. TaOnwuia
pPacTBOPUMOCTH THAPOKCHAOB M colieii B Bojae. [IpeactaBurenu mienodend: TUAPOKCHJBI
HaTpus, Kanus U Kaiablus. [loHaTre o kauecTBeHHBIX peakuusax. Muaukatopsl. 3MeHeHune
OKpacKu MHANKATOPOB B IIEJIOYHOU Cpejie.

Kucnotsl, ux cocras u HazBanus. Knaccupukauus kucnotT. [IpeacraBurenu KUciaoT: cepHas,
coJisiHasA M a30THasA. MI3MeHeHne oKpacku MHIUKATOPOB B KUCIOTHOM cpefe.

Conm xKak Npou3BOJHBIE KMCIIOT U OCHOBaHUM. X cocTaB u Ha3BaHus. PacTBOpuMOCTh coseil B
Bojie. [IpencraBurenu comiei: xmopua HaTpusi, kKapooHaT u ¢pocdaT KanbLus.

AMopGHBIe U KpUCTATUTMYECKHE BEIeCTBA.

MexMoneKynsipHble B3aUMOJCHCTBUS. THIBI KPUCTANIMYECKUX PEIIETOK: MOHHAs, aTOMHasd,
MOJIEKYJsipHas U MeTajuinyeckasi. 3aBUCUMOCTh CBOMCTB BELIECTB OT THUIOB KPUCTAJUIMUECKUX
PELIETOK.

BemjectBa MOJEKyJIApHOTO U HEMOJEKYJISIPHOTO CTPOEHUs. 3aKOH IMOCTOSHCTBA COCTaBa IS
BEILIECTB MOJIEKYJISIPHOTO CTPOEHHUS.



YucTele BemecTBa U cMecH. [IpuMepsl )KUIKHX, TBEPABIX U ra3oo0pa3Hbix cmeceil. CBoiicTBa
YUCTBIX BellecTB U cMmeced. Mx cocraB. MaccoBasi v 00beMHasi J0JM KOMIIOHEHTA CMECH.
Pacuersl, cBsi3aHHBIE C UCTIOJIH30BAHUEM MOHATHS <«JI0JISI.

Pacuernble 3agaun, 1. PacueT MmaccoBoii 1 00beMHO# 10J1€ii KOMIIOHEHTOB CMECH BEIICCTB. 2.
Brprunciienue MaccoBOM JOJIM BEIIECTBA B PACTBOPE MO HM3BECTHOM Macce pPacTBOPEHHOIO
BEIIECTBA M Macce pacTBopuTess. 3. BbpluuciieHne Macchbl pacTBOPSIEMOTO BEIIECTBA U
pacTBOpuTeNs, HEOOXOJAMMBIX MJIs MPUTOTOBJICHUS OIPEICICHHON MacChl pacTBOpa C HU3-
BECTHOM MacCOBOM J0JIEH PACTBOPEHHOT'O BEILIECTBA.

JdemoncTpauuu. OOpasiisl OKCHIOB, KUCIOT, OCHOBAaHUM U cosieil. Moenn KpUCTATITHYECKUX
pemeToK XJopuaa HATpusA, anMasa, okcuga yriaepo aa (IV). B3psiB cmecu Bojoposia ¢
Bo3ayxoM. CriocoObl pazaenenus: cmecei. Juctunnsuus Boasl. V3menenue okpacku
MHIMKATOPOB B pacTBopax menouend. [Ipasuiio pazdasnenns H2SO4. M3smeHneHne okpacku
MHMKATOPOB B pacTBOpax KUCIOT. OUNCTKA 3arpsA3HEHHOMN MOBAPEHHOMN COJIU

JlabopaTopHble onbITHI. 1. 3HAKOMCTBO C 0Opa3liaMu BEIIECTB Pa3HbIX Ki1accoB. 2. Pa3znenenue
cMeceH.

Tema 4. U3MeHeHus1, npoucxoasimue ¢ Bemecrsamu (15 u)

[TonaTue sBIEHUI KaK U3MEHEHUI, MPOUCXOMSAIINX C BEUIECTBAMU. SIBJIEHUS, CBSI3aHHBIEC C
W3MEHEHHEM KPUCTAJUTMYECKOTO CTPOCHHUS BEIIECTBA MpPH IOCTOSSHHOM €ro CoCTaBe, —
¢dbuszudeckue siBiaeHUs. PU3UUECKHE SBJICHUS B XUMHUU: JAUCTHLISAIHS, KPUCTAJUIH3AIUS,
BBITIAPMBAHKME U BO3TOHKA BEIIECTB, IIEHTPpU(PYTUpOBAHHE.

SBneHus, CBI3aHHBIE C U3MEHEHNEM COCTaBa BEIECTBA, — XMUMHUYECKUE peakiuu. [Ipu3Haku u
YCIOBHUS TIPOTEKAHHWS XHUMHUYECKHX peakiuid. [loHaTtne 060 53K30- W DIHIOTEPMHYECKUX
peakuusax. Peaknuu ropeHuMss Kak  4acTHBIM  Ciydald  JK30TE€PMHYECKHMX PEaKIH,
MPOTEKAOIINX C BBIJCICHUEM CBETA.

3aKOH COXpAaHEHHMs MacChl BEIIECTB. XUMHUYECKUE YPAaBHEHMS. 3HAUYEHHE MHJEKCOB U
ko3 durmenton. CocraBieHne ypaBHCHHH XUMHYECKUX PEAKIIAM.

Pacuersl mo XxuMHYECKMM ypaBHEHHsIM. PemieHue 3agad Ha HaXOXKJIECHHE KOJIMYECTBA
BEIIECTBA, MAaCChl WIIM 00beMa MPOAYKTa PEaKUH M0 KOJIMYECTBY BEILIECTBA, Macce UM 00beMy
HCXOJHOTO BElIeCTBA. PacueTsl ¢ HCMOJIb30BAaHUEM MOHATHS «A0JIsD», KOTJa UCXOJHOE BEIIECTBO
JAHO B BHUJIE pacTBOpPA C 33JaHHOM MacCOBOM J0JI€ PACTBOPEHHOI'O BELIECTBA UM COIECPKUT
ONPEIIEICHHYIO JOJIIO IPUMECEH.

Peakuun pasnoxenus. IloHaTHe O CKOpOCTM XuUMHUUYECKHX peakuuil. KartamuszaTopsl.
DepMEHTHI.

Peakuuu coenunenus. Karanutuueckne u Hekatanutuueckue peakuun. OOpartumble U
HeoOpaTUMbIE peaKIuu.

Peakuuu 3amenienus. DIEKTPOXUMUUECKUN Pl HAPSKEHUM METANIJIOB, €r0 MCIOJIb30BaHUE
JUISl POTHO3UPOBAHUS BO3MOXXHOCTH NMPOTEKAHMS PEAKLUIl MEXAYy MeTaulaMd U pacTBOPaMH
KUCIOT. Peakiiuu BeITECHEHUS OJHUX METAJJIOB U3 PACTBOPOB UX COJIEH IPYTMMH METaIAMHU.
Peakniun oOmeHa. Peakuum HeWTpanu3anuv. YCIOBHS TNPOTEKaHHsS peaknuii oOMeHa B
pacTBopax 10 KOHLA.

Tunbl XxuMHYECKUX peakuuil (Mo NPU3HAKY «UHUCIO U COCTaB HCXOIHBIX BEUIECTB H
MIPOJIYKTOB peaKklui») Ha MpUMepPe CBOWCTB BOJBI. Peakiuspas3nokeHnus — HJIEKTPOJIN3 BOJIBIL.
Peaknuu coeanHeHus — B3aUMOJEICTBUE BObI C OKCUJIAMU METAJIJIOB U HeMeTaioB. [lonsaTue
«TUIpPOKCHABD». Peaknuum 3aMenieHHss — B3aUMOJEHCTBHE BOJAbl C IMIEJOYHBIMU U
LIE€JI0YHO3EMEJIBHBIMU mertannamu. Peakiiuum  oOMena  (Ha ~ mpuMepe — THIPOJH3a
cynbbuIa ATIOMUHUS U KapOuaa KambIius).

Pacyernbie 3amaun. 1. BeluncieHue mo XMMHUYECKHM YpPaBHEHUSIM MAcChl MM KOJIUYECTBA
BEILIECTBA MO M3BECTHOW MAcce WM KOJMYECTBY BEIIECTBAOJHOTO M3 BCTYMAIOIIUX B PEAKIIMIO
BEIIECTB WJIM MPOJYKTOB peakiuu. 2. Berumcinenne Macchl (KOJIMYECTBA BEIIECTBA, 00BbeMa)
MPOAYKTa pPEaKIMH, €CJIM U3BECTHA Macca MCXOJHOTO BEUIECTBA, COAEPXKAILEro ONMpeaAeIEHHYIO
nomto mpuMeceit. 3. BerancieHne Macchl (KOJMUYECTBa BEIIeCTBa, 00beMa) MPOIYKTa PEaKIIHH,
€CJIM U3BECTHA Macca pacTBOPa U MaccoBasi J0JI1 PACTBOPEHHOIO BEILIECTBA.



MemoucTpamuun. [Ipumepsr ¢usnueckux sSBICHUN: a) MmiaBieHue mapaduHa; 0) BO3TOHKA
fona wnu OCH30MHOM KHUCIIOTHI; B) pAcTBOpEHHE IepMaHTraHaTa Kamus; T) 1nuddysus
JOYLIIKCTBIX BEUIECTB C FOpsIIEH JIAMIOYKH HakKaJiuBaHWs. [IpumMeppl XUMUYECKUX SIBJICHMI:
a) roperue Maraws, Qocdopa; 0) B3aMMOJEHCTBHUE COJSHON KHCIOTBI C MPaMOPOM HITU
MesnoM; B) mnosydeHue rujapokcuzna meau (II); r) pactBopeHHe MOTYy4EHHOTO THAPOKCHAA B
KHCJIOTax; 1) B3aumojeiictBue okcuna menu (II) ¢ cepHol KuCIOTOW TpH HArpeBaHUU; €)
pa3iokeHue nepMaHraHata Kajius; ’K) B3aMMOJAeHCTBUE pa30aBIEHHBIX KUCIOT C METalIaMu;
3) pa3yIoKEHHUE MEPOKCHIa BOJIOPOIA; W) AIEKTPOIU3 BOJIBI.

JlabopaTopHble onbIThI. 3. CpaBHEHUE CKOPOCTU UCIIAPEHMSI BOJbI U CIIUPTA [0 UCUE3HOBEHUIO
uX Karenb Ha (QUiIbTpoBadbHON Oymare. 3a. B3ammopeiicTBue OKcHa MarHus ¢ KHCIoTamu 4.
OxucneHre Menu B IJIAaMEHM CIMPTOBKU WM ropenku. 5. [lomyTHeHue M3BECTKOBOM BOJABI OT
BBIJBIXaEMOI0 yIrJIeKucsoro rasza. 6. [losyueHue yriekucioro rasa B3auMOJECWCTBUEM COJbl U
KHCJIOTHI. 7. 3aMenienne Menu B pactBope xiopuaa meau (11) sxenezom

Tema 5 .IIpakTukym Ne 1. Ilpocreiimme onepanuu ¢ BemecTsoM (5 )

1. [IpaBuia TexHuKu 0€30MaCHOCTH MpH paboTe B XUMMU4ecKkoM Kabunere. [Ipuemsl oOpaieHus
¢ nabopatopHbIM 00OpYy/IOBaHMEM U HarpeBaTelbHBIMH Npubopamu. 2. Habmropenus 3a
W3MEHEHMSIMU, TIPOUCXOJSAIUMHU C TOpsiiel CBEUOW, U UX omucaHue. 3. AHaiau3 MOYBHI U
BoJibl. 4. [Tpu3Haku xuMHuUecKux peakuuii. 5. [IpurotosiieHne pacTBopa caxapa U ONpeaesieHue
MaccOBOM JIOJIM €T0 B pacTBOPE.

Tema 6. PactBopenue. PacTBopbl.CBoiicTBa pacTBOPOB 3J1eKTPOJIMTOB (204)

PactBopenne kak  ¢Qusuko-xummuyeckuit  mpomecc. Ilonstue o ruaparax
Kkpuctamioruaparax. Pacteopumocts. Kpubble pacTBOPUMOCTH KakK MOJI€Jb 3aBUCHUMOCTH
pacTBOPUMOCTH TBEpJbIX BELIECTB OT TemmepaTypbl. HacblllieHHble, HEHACHIIIEHHbIE U
MepEeChIIEHHbIE PACTBOPHI. 3HAUEHUE PACTBOPOB JJIsl MPUPOIBI U CEIBCKOTO X035 CTBA.
[TonaTre 00 AMEKTPONUTUIECKON AUCCOIUAIIUN. DIIEKTPOJIUTH U HEIIEKTPOIUTHI. MeXaHu3Mm
IUCCOLMAIIMU  DJIEKTPOJIMTOB C  Pa3IMYHBIM THUIOM XHUMHUUYecKOH cBsi3u. CTeneHb
ANIEKTpoIUTHYEeCKOU quccounanuu. CuabHbIE U Cl1a0ble AIEKTPOIUTHL.

OCHOBHBIE TIOJIO)KEHUSI TEOPUHU OJIEKTPOIUTHUECKOW auccoranuu. VoHHBIE ypaBHEHUS
peakiuii. YciIoBusl MPOTEKaHUsS PEaKUMU OOMEHa MEXAy OSJEKTPOJUTaMH JI0 KOHIIA B CBETE
MOHHBIX MIPEACTaBICHUH.

Knaccudukaiys HOHOB U UX CBOWCTBA.

Kucnotel, ux xnaccupukanusa. [lucconmanusi KUCIOT U HUX CBOHCTBAa B CBETE€ TEOPUU
ANEKTPOJIUTHUECKON auccouuanuyd. MoJeKyIsipHble ¥ HOHHbIE YpaBHEHHUS peaKIUil KHCIOT.
B3aumopneiictBue KUCIOT ¢ METAUIaMHU. DJNEKTPOXUMHUYECKHIM Pl HANPSIKEHUH METAILIOB.
B3aumopeiicTBue KUCIOT ¢ OKCHAAMU MeTaioB. B3aumoieiicTBue KUCIOT ¢ OCHOBAHUSMH —
peakiusi HeWTpanuzanuu. B3auMopelicTBME KUCIOT € coyisiMU. lcmonb3oBaHue TaOIUIIbI
PaCTBOPUMOCTH IS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccupukanus. Juccommanus OCHOBaHMA U HMX CBOICTBA B CBETE TEOPUU
ANIEKTPOJIUTUYECKON nucconuanuu. BzauMoaeiicTBue OCHOBaHHI ¢ KUCIOTAaMU, KUCIOTHBIMU
oKcHAaMM U coyisiMd. Mcnonb3oBaHWe TaOMUIBI  PAacTBOPUMOCTH  JUIS XapaKTEPUCTUKHU
XUMHYECKUX CBOMCTB OCHOBaHUM. Pa3noxeHne HepacTBOPUMBIX OCHOBAHHI TPH HArpeBaHUH.
Conu, ux kjaaccuuKanus U AUCCOLMALUS PA3JIMYHBIX TUIIOB cojiei. CBOMCTBa cojeil B cBeTe
TEOPUH DIIEKTPOJUTUUYECKON AMccolManuu. B3anmopaelcTBue COJEH ¢ METalulaMH, YCIOBHS
IIPOTEKAHUS OTUX peakuuil. B3aumonencTBue cojiell ¢ KUCIOTaMU, OCHOBAHMSIMU U COJISIMH.
Hcnonb3oBaHue TaOIUIBI PACTBOPUMOCTH JUIS XapaKTEPUCTUKN XUMUYECKHX CBOMCTB COJIEH.
O06001mmeHue cBefieHnit 006 okcHaax, UX KiacCu(UKALUU U XUMUYECKUX CBOMCTBAX.
I'eneTnyeckne psaasl METAVIOB M HEMETAUIOB. [ 'eHETHMYEcKas CBs3b MEXIy KiaccaMu
HEOPraHUYECKUX BEILECTB.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakiMi. OKUCIUTENb W BOCCTAHOBUTENb, OKUCIEHHE U
BOCCTAHOBJICHHE.

Peakuun MOHHOTO OOMEHa M OKHCIMTEIbHO-BOCCTAHOBUTENbHBbIE peakuuu. CocraBiieHue
ypaBHEHM OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUii METO0M 3JIEKTPOHHOTO OanaHca.



CpoiicTBa NPOCTBIX BEIIECTB — METAUIOB W HEMETAUIOB, KHCIOT U COJIEH B CBETE
IIPEICTAaBICHUI 00 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX MIPOLIECCAX.

Jemoncrpanuu. VcrnbITaHue BEIIECTB U KX PACTBOPOB HA AIEKTPOIIPOBOIHOCTD. [IBMKEHUE
OKpALIECHHBIX HOHOB B 3JIEKTPUUYECKOM I10JI€. 3aBUCUMOCTh 3JIEKTPOIPOBOIHOCTH YKCYCHOM
KHCJIOTBI OT KOHILIEHTpauuu. B3auMoIeiicTBUE [IUHKA C CEPOM, COJITHOM KHUCIIOTOM, XJIOPUIAOM
meau (II). l'openne maruus. B3aumonelictBre XJopHOH U cepoBOIOpoAHON Boabl. Helitpanuzarus
LIEeJI0YM KUCJIOTOM B IPUCYTCTBUU UHMKaTOpa. PacTBOpeHre BELIECTB B pa3IMYHbIX
pactBoputessix. [Ipumeps! peakuumii, naymux 10 KoHua. ['eHeTrueckas cBsA3b MEK/y OCHOBHBIMU
KJIacCaMH HEOPraHUYECKUX COCIMHEHUH.

Ocy1iecTBiIeHHE IEPEXOJIOB:

P—P205—H3POs—Ca3(POs)2

Ca—Ca0O—Ca(OH),

JlabopaTopHble onbIThl. 8. Peakuuu, xapakTepHble Al pacTBOPOB KUCIOT (COJISTHOM WU
cepHoit). 9. Peakuuu, xapakTepHble JUIsl paCTBOPOB 1e104el (TMAPOKCHIOB HATPUSI WU KaJIus).
10. Ilony4yeHue u cBOMCTBa HEPACTBOPUMOI'O OCHOBaHUS, Hanpumep rugpokcuaa meau (II). 11.
Peakuuu, xapakrepHble A1 pacTBOPOB coJsiel (Hanmpumep, s xaopuaa meau (II). 12. Peakiuw,
XapaKTepHbIe JJIi OCHOBHBIX OKCHJIOB (Hampumep, A okcujaa kanbhus). 13. Peaximuwy,
XapaKTepHbIE AJIs1 KUCIOTHBIX OKCUAOB (HaIpUMep, AJsl YTIEKUCIIOro ras3a).

Tema 7.1Ipaktukym Ne 2. CpoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (4 1)

6. MonHble peakuuu. 7. YcaoBus MPOTEKaHUS XMMHUYECKUX PEAKIUN MEXAY pacTBOpaAMH
AJIEKTPOJUTOB 10 KOHIA. 8. CBOWCTBAa KHUCJIOT, OCHOBAaHWI, OKCUJOB U coJieil. 9. Pemenue
AKCIEPUMEHTAIbHBIX 33/1a4.

Tema 8. IlopTpeTHas rajiepesi BeJIMKUX XUMHUKOB (44)
[ToBTOpeHne Marepuaiia 8 Kiacca — OCHOBHBIX MOHSTHI, 3aKOHOB M TEOPUI Yepe3 3HAKOMCTBO
C )KM3HBIO U JEATEIbHOCTBHIO YUCHBIX, OCYHIECTBUBIINX UX OTKPBITHE.

[ToBTOpEHNE OCHOBHBIX 3aKOHOB Y TEOPHH.

IToBTOpenue. Pacuérsl o xuMu4eckuM GopmMysiaM U XUMHUUYECKUM YPaBHEHUSM.

CBolicTBa KJIaCCOB HEOPraHMYECKUX BEIIECTB.

I'enernyeckas CBA3b MEXKIY KJIACCAMHM HEOPTaHUYECKHUX BEILIECTB.

9 kjaacca (68 yacoB, 24aca B HexeJI0)

IToBTOpPeHHE OCHOBHBIX BONPOCOB Kypca

8 ki1acca u BBeeHne B Kypc 9 kiacca (6 u)

XapakTepuCcTHKa 3JIEMEHTA 10 €T0 MOJOXKEHHUIO B TICPUOIUICCKON CUCTEME XUMUYECKUX
anemenToB JI. 1. MenneneeBa. CBoiicTBa OKCHI0B, KUCJIOT, OCHOBAHUI U COJIel B CBETE TEOPHUU
ANIEKTPOIMTUYCCKON TIMCCOIUAIIMU U ITPOIIECCOB OKUCIICHU-BOCCTAHOBIICHHSI. | eHeTUYeCKHe
ps/IbI METaJlJIa U HEMEeTaJlIa.

[TonsiTue 0 mepexoIHBIX AMeMeHTax. AMPOTEPHOCTh. [ eHETHUECKHI Psijl IEPEXOTHOTO
AIIEMEHTA.

[Teproauyeckuii 3aK0oH U NepuoANYECcKas cucteMa xumudeckux snementoB JI. M. Menneneea B
CBETE y4eHHUsI O CTpoeHHH atoma. VX 3HaueHue.

JlaGopaTopublii onbIT. 1.- [Tonydyenue rugpokcuaa MMHKA U UCCIIEIOBAHUE €TO CBONCTB.

Mertanasi (18u)

[TonoxkeHne MeTaioB B MEPUOINIECKON cucTeMe XUMUUeckux anemeHToB JI. M. Menaeneena.
Mertannudeckas KpUCTAILTUYECKas pelIeTKa U MeTajlIndeckas XuMudeckas cBsizb. OO0miue
¢duznueckue cBoiicTBa MeTamioB. CIuiaBbl, X CBOMCTBA U 3HaYeHUE. XMMHUUYECKUE CBOMCTBA
METaJJIOB KaK BOCCTAHOBUTEJECH. DIEKTPOXUMHUYUECKUNA DSl HAMIPSHKCHUI METAIIJIOB U €r0
WCIOJIb30BaHUE JJIs1 XapaKTEPUCTUKH XUMUYECKIX CBOMCTB KOHKPETHBIX MeTauioB. CriocoObl



MOJIyYEHHUSI METAJUIOB: TIUPO-, TUAPO- U ANEKTpoMeTauTyprust. Koppo3ust MeTamioB u crocoObl
OOpBOBI C HEH.

OOm1ast xapakTepUCTHKA MIETOYHBIX METAIJIOB. MeTtaisl B ipupoae. O0mue crocoOsl ux
nosrydenusi. Ctpoenue atomoB. lllenounblie MeTamIbl — MPOCTHIE BEUIECTBA, UX (PU3HUECKUE U
XMMHMUYECKHE CBOMCTBA. BakHele coeIMHEHNUS ET0UYHBIX METAJUIOB — OKCH/IbI, THIPOKCH/IBI
U COJH (XJIOpHIBI, KapOOHATHI, CYIb(aThl, HUTPATHI), HX CBOMCTBA U IPUMEHEHNE B HAPOJHOM
xo3siictBe. Kanuiinpie ynoopenus.

OO011as XxapakTepUCTUKa AEMEHTOB IM1aBHOM noArpynnsl |l rpynmnel. CTpoeHure aToMOB.
[lenouHO3eMeNnbHBIE METAIUIBI — MPOCTHIC BEIIECTBA, X (PU3NUECKUE M XUMHUYECKHE CBOMCTBA.
Baxkneiine coelMHEHNUs 1€I0YHO3EMENIbHBIX METAJNIOB — OKCH/JIbI, THIPOKCHJIBI U COJIU
(xymopupl, KapOOHATHI, HUTPATHI, CyIb(haTh U GocdaTbl), UX CBOWCTBA U TPUMEHEHHE B
HapOJHOM XO35HCTBE.

Antomunuii. CtpoeHue aroma, pru3nueckre 1 XMMUYEeCKHe CBOMCTBa mpocToro BemiectBa. Co-
€IMHEHUs aJTIOMUHUS — OKCHJI U TUJPOKCUT, UX aMPOTEepHBIN XxapakTep. Baxkneiiume conu
amoMuHus. [IpumMeHeHne antoMUHUA U €r0 COEAMHEHU.

XKeneszo. Crpoenue atoma, Gpu3nyECKue 1 XUMUYECKHE CBOWCTBA MTPOCTOTO BEILIECTBA.
I'enetnueckue pansl ['e?” u I'e®*. KauectBennsie peaxiun Ha ['e?* u 'e®". Baxueiimme comm
xKenesza. JHaUCHHUeE )Kelle3a, ero COeAMHEHN U CIIaBOB B IPUPOJIE M HAPOJHOM XO3SIMCTBE.
JemoncTpanun. O0pasipl HIEJOYHBIX U MIET0YHO3EMENbHBIX MeTaioB. OOpasIbl CIIIaBOB.
B3anmonenicTBue HaTpus, TUTUS U KaJIbLHS C BOJOM.

B3aumoneiicTBue HaTpusi M MarHus ¢ KMCIopoAoM. B3anmoelicTBie METauIOB C HEMETalIaMu.
[Monyuenue ruapokcuaos xenesa (1) u (11).

JladopaTopHble onbIThI. 2. O3HaKOMJIEHHE C 00pa3aMu MeTauioB. 3. B3anmonericteue
METAJJIOB C pacTBOPAMH KUCJIOT | coJieid. 4. O3HaKOMIIEHHE ¢ 00pa3amMu IpUPOTHBIX
COCIMHECHUI: a) HaTpus; 0) KaJbliMs; B) ATFOMUHUS; T) xKene3a. 5. [TomydeHune runapokcuaa
AITIOMUHUS M €r0 B3aUMOJICUCTBUE C pacTBOPaMU KUCIIOT M 1iesiouei. 6. KauecTBeHHbIE peakiuu
Ha noHsI Pe?* u I'e*.

IIpakTUukyM

CBolicTBa MeTAJJIOB U MX COCAUHEHHU I

1. OcyiecTBiaeHUE ENOYKH XUMHUECKUX MTPEBpallleHui MeTaiuioB. 2. [loydenue u cBoiicTBa
COCIMHEHUI MeTaJuIoB. 3. Pemenne sKcriepuMeHTaIbHbIX 337a4 Ha pacliO3HaBaHUE U
MOJTy4EHHUE BEILECTB.

Hemertasasl (25 u)

OO6mrast XxapaKTepUCTHKAa HEMETAILJIOB: TTOJIOXKEHHE B repuoandeckoit cucreme JI. M. Mennaene-
€Ba, 0COOEHHOCTH CTPOEHUSI AaTOMOB, JIEKTPOOTPUIIATEILHOCTh KaK Mepa «HEMETAJUIMYHOCTHY,
PAI BIIEKTPOOTpULIATENIbHOCTU. KpucTaminueckoe CTpOeHUE HEMETAINIOB — MPOCTHIX BELIECTB.
Amnorponus. ®uznyeckue cBOMCTBAa HEMETAIIOB. OTHOCUTEIBHOCTh MOHATUH «METAILI,
CHEMETAILII».

Bomopoa. ITonoxeHue B nepuouueckoi cucteme xumnueckux snemeHToB J1. . Meneneena.
Crpoenue atoma v MOJIeKyJibl. DU3HUECKHE U XUMUUYECKHE CBOICTBA BOJOPO/IA, €r0 MOJIyYCHUE
Y IPUMEHEHHE.

O6mas xapakrepuctuka ranoreHoB. Ctpoenue atomoB. [IpocThie BemiecTBa, ux Gu3nuecKue u
XUMHUYECKHe cBOMCTBA. OCHOBHBIE COEIMHEHHS TaJIOTEHOB (TaJOT€HOBOIOPOIbI U TaJOr€HH-]IbI),
ux cBoiictBa. KauecTBeHHas peakius Ha xiopua-uoH. Kpatkue cBegenus o xiope, Opome,
¢dTope u nope. [IpumMeHeHre raloreHOB ¥ UX COSMHEHHI B HAPOJHOM XO3SICTBeE.

Cepa. Ctpoenue aToma, alIOTPOTIHS, CBONCTBA U MPUMEHEHHE poMOndeckoii cepbl. OKCHIBI ce-
pst (IV) u (V1), ux nonydenue, cBoicTBa U npuMeHeHne. CepoBOJOPOIHAS U CEPHUCTAs
KucioThl. CepHast KUCIIOTa U €€ COJIM, X PUMEHEHHE B HAapOIHOM Xo3siiicTBe. KauecTBeHHast
peaxius Ha Cynb(ar-uoH.

Azot. CTpoeHue aToMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOrO BellecTBa. AMMHAK, CTPOCHHE,
CBOMCTBA, MOJIydeHHe U npuMeHeHue. CoJin aMMOHUS, UX CBOMCTBA U puMeHeHne. OKCHIbI



azota (I1) u (1V). A3oTHas KucioTa, ee CBOMCTBA U MpuUMeHeHne. HUTpaTbl 1 HUTPUTHI,
npobiemMa ux Colep>KaHus B CEIbCKOXO3AUCTBEHHOM MPOAYKIIMH. A30THbIE yI0OpEHUSI.
®ocdop. Crpoenue aroma, aJuIOTPOIIUs, CBOMCTBa Oenoro u KkpacHoro (ocdopa, ux
npuMmeHenne. OCHOBHBIE coequHeHws: okcu pochopa (V), oprodochopHas kucinora u
docdartel. DochopHbIe ynoOpeHus.

VYraepoa. CtpoeHne aroma, allsIoTPOTHS, CBOWCTBA AJLIOTPOITHBIX MO (UKAINA, TPUMEHEHHE.
Oxkcunp! yraepona (1) u (1V), ux coiictBa u npuMenenne. KauectBeHHast peakiys Ha yrieKuc-
nblii ra3. KapOoHaThl: KaibIUT, COJIA, MOTAIll, UX 3HAYEHUE B IPUPOJIE U KU3HU YEJIOBEKA.
KagecTBenHast peaxiust Ha KapOOHAT-HOH.

Kpemuuii. Ctpoenue aroma, KpUCTAINIMYECKUI KPEMHHUMN, €r0 CBOMCTBA U npuMeHeHue. OKcu
kpemuus (1V), ero nmpupogubsie pa3HOBUAHOCTH. CHUIIUKAThI. 3HAYEHHE COCTUHEHUN KPEMHHUS B
KUBOU M HEXUBOU npupoe. [IoHsATHE 0 CHIIMKAaTHOM MPOMBIIUIEHHOCTH .

JemoncTpanun. O0pasipl raJIorTeHOB — MPOCTHIX BelllecTB. B3anMoaelicTBHE rajJloreHoB C
HaTpUeM, alfoMUHUEM. BbiTecHeHHEe XJ1opoM OpoMa MM MOJ1a U3 PaCTBOPOB UX COJIEH.
B3anmopeiicTBre cepsl ¢ METaIaMH, BOJOPOJIOM U KHUCIOPOJAOM.

B3anMoeficTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO.

[Tornomenue yriaem pacTBOPEHHBIX BELIECTB WM ra30B. BoccTraHoBieHe Meau U3 ee okcuaa
yriieM. OOpa3iibl IPUPOAHBIX COSTUHEHUN XJIOpa, cephl, pocdopa, yriepoaa, KpeMHUSI.
OO6pa3ipl BaXKHEWIINX JUIsl HAPOIHOTO XO35HCTBA CyNb(aToB, HUTPATOB, KapOOHATOB, hocdaTos.
OO0pa31el cTeKIa, KEPpAMUKH, IIEMEHTA.

JlaGopaTtopHbie onbIThl. 7. KauecTBeHHas peakius Ha XJIOpUI-UOH. 8. KauecTBeHHas peakius
Ha cynbdaT-uoH. 9. Pacno3naBanue coneir ammonus. 10. IlonydyeHue yriekucioro rasa u ero
pacniozHaBanue. 11. KagecTBennas peakuus Ha kapOoHat-uoH. 12. O3HaKOMIIEHHE C
NPUPOAHBIMU cUSIMKaTaMu. 13. O3HaKOMIIEHUE C IPOAYKIIMENH CUIIMKATHOW MPOMBIIIIEHHOCTH.
IIpakTukyM

CBolicTBa HEMETAJVIOB M UX COCIUHECHHUH

4. PemeHue 3KCIepUMEHTANIBHBIX 3a/1a4 110 TeMe «lloarpynma kucnopoaa». 5. Pemenue
AKCIEPUMEHTANIBHBIX 33724 110 TeMe «Iloarpymnmsl azota u yriaepoaa». 6. [lonydenue,
coOupaHue U pacro3HaBaHUE T'a30B.

Oprannyeckue coexnnenus (10u)

BemectBa oprannueckue 1 HEOpraHU4ECKUE, OTHOCUTEIIbHOCTD MTOHATUS «OPraHUYeCKue
BemecTBay. [IpuunHbl MHOTOOOpa3usi OPraHUYECKUX COeTMHEHNNH. XMMHUECKOEe CTPOCHUE
OpraHMYECKUX COeAMHEHUN. MoJIeKysipHbIE U CTPYKTYPHbIE (POPMYJIbl OPraHUYECKUX BEIIECTB.
MeraH u 3TaH: cTpoeHue MoJeKys. ['opeHne Metana u taHa. JlernaprupoBaHue dTaHa.
[IpumeHeHne MetaHa.

XHUMHUYECKOE CTPOEHUE MOJIEKYIIbI 3TUIEeHA. J[BoiiHas cBsA3b. B3aumonelicTBue 3TUIIEHa ¢ BOJOU.
Peaknuu nonumepusanuu striieHa. [loausTuiieH u ero 3HadueHue.

[Tondatue o npeneabHbIX OAHOATOMHBIX CIIUPTaX Ha IPUMEpax METAHOJA U 3TaHOJA.
TpexaTroMHBIN COUPT — TIIUIEPHH.

[TonsiTre 06 anpAeruaax Ha MpUMeEpe yKCycHOTo anpaeruaa. OKUclIeHne aabAerua B KHUCIOTY.
OAHOOCHOBHEIE MpeieNbHbIE KAPOOHOBBIE KHCIOTHI HA MPUMEPE YKCYCHOM KUCIOTHL. Ee
cBO¥CcTBa 1 MpuMeHeHne. CTeapuHOBask KUCIOTa KaK MPeICTaBUTENh )KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakuuu stepudukanyiv 1 moHsATHE O CIOXKHBIX dupax. Kupbl Kak cloKHbIE YDUPHI
[JIMIEPUHA U KUPHBIX KACIIOT.

[Tonsitre 06 aMuHOKHMCIOTaX. Peakiiny momukoHAeHCcaluu. beiku, uX CTpOeHHe U
OMONOTHYECKast POJib.

[Tonsitre 06 yriaeBoaax. ['moko3a, ee cBoiicTBa u 3HaueHue. Kpaxman u memironos3a (B
CpPaBHEHHH ), UX OMOJIOTHYECKasl POIIb.

JdemoncTpanuu. Mojenu MOJIEKysl METaHa U IPYrux yriieBoJI0poI0B. B3aumoaeilicteue
STHIIeHa ¢ OPOMHOM BOJIOM U pacTBOpPOM TMepMaHranara kamus. O0pasiisl STaHoJa U TIHIEPHHA.



KavecTBeHHast peakiyst Ha MHOTOaTOMHbIE criupThl. [lomydenue ykcycHO3THIIOBOTO 3dupa.
OwmpbuieHue xxupa. BzaumoeiicTBre Tat0K03bl ¢ aMMHUAYHBIM PACTBOPOM OKCHJIA cepedpa.
KavectBenHast peakuus Ha Kpaxmai. Jloka3aTeabcTBO HaMUMUMs (PYHKIIMOHAIBHBIX TPYII B pac-
TBOPAaX aMMHOKUCIIOT. 'opeHne OenkoB (1epcTu Wi NTUYbUX NepbeB). L[BeTHbIE peakiun
OEJKOB.

JladopaTopHble onbIThl. 14. M3roToBienune Mojeneil MoJeKyl yrieBo1opoioB. 15. CBoiicTtBa
[JIALIEpUHA.

16. B3anmopeiicTBue rintoko3sl ¢ ruapokcuom Meau (11) 6e3 HarpeBanus U npu HarpeBaHUU.
17. B3aumoeiicTBre Kpaxmaia ¢ HOJ0M.

O0o00menne 3HAHUH 10 XUMHUH

3a Kypc OCHOBHO# IIKO.JbI (8u)

Ou3nYecKuil CMBICI MOPAIKOBOTO HOMEpa 3JIEMEHTa B IEPUOJUUECKON CUCTEME XUMHUECKUX
anemenToB JI. 1. MenneneeBa, HOMEpPOB Mepuo/ia U rpynibl. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 2JIEMEHTOB U UX COCAMHEHUH B IEPHOJIAX U IPYIIIAX B CBETE MPECTABICHAN O
CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaUEHHE MEPUOINYECKOTO 3aKOHA.

Tunel XUMHYECKUX CBSI3€H M TUIIBI KPUCTANIMYECKUX pelIeTOK. B3auMocBsI3b cTpoeHus u
CBOWCTB BEILIECTB.

Knaccudukanus XuMuYecKuX peakuuii Mo pa3InyHbIM IpU3HAKaM (YUCIIO U COCTaB pearupyro-
IIMX U 00pa3yIoLUXcs BEIIECTB; TEMI0BOH 3(h(eKT; ncronb30BaHue KaTalnu3aTopa;
HaIpaBJIeHNE; U3MEHEHUE CTeTIeHEeW OKUCIIEHUS aTOMOB).

[Ipocteie u cnoxHble BemiecTBa. MeTaiisl M HeMeTasuibl. ['eHeTnueckue psijibl MeTasia,
HeMeTaJlla M mepexofHoro Metaimia. OKcubl (0OCHOBHBIC, aM(DOTEPHBIE U KUCIOTHBIE),
TUJIPOKCUBI (OCHOBaHMS, aM(OTEPHbIE THIPOKCUIBI U KUCIIOTHI) U COJIM: COCTaB,
KJaccu(uKanys 1 oOre XMMUYECKHE CBOMCTBA B CBETE TEOPUHU DIICKTPOJIUTHUECKON JUCCOLIHN-
aly Y MPEACTaBICHUM O TPOLIECCaX OKUCICHUSA-BOCCTAHOBIICHHUS

Conep:xanne yueOHOro npeamera

HepBOHaqa.ﬂLHLIe XMUMHNYECKUEC IMTOHATUA.

Tena u BemectBa. CBOMCTBA BEIIECTB. DTAIOHHBIC (PU3MYECKUE CBOMCTBA BEIIECTB. MaTepuabl
1 MaTepuasioBeficHue. Poib XUMUUM B )KM3HU COBPEMEHHOTO 00mecTBa. OTHOIIEHHE OOIIECTBA K
XUMUHU: XeMOPUIus U XeMo(oOousi.

Meroapl wu3ydyeHus xuMud. HaOmrogenwe. DOxcrepuMmeHT. MonenupoBanue. Mojaenu
MaTepuaIbHbIC M 3HAKOBHIC WJIM CUMBOJIbHBIC.

I"a3e1. Kuakoctu. TBEpasie BemecTBa. B3auMHbIe mepexoabl MEX1y arperaTHbIMU COCTOSIHUSMU
BEIIECTBA: BO3rOHKA (cyOnuManus) u jAecyOnumanusi, KOHICHCAllUd U HUCHAapeHue,
KPUCTAJUTM3alUs | TJIaBJICHHUE.

®dusndeckue sBiIeHUs. YUCThIC BElIeCTBAa U CMECH. | OMOTE€HHBIC M reTeporeHHbie cMecu. Cmecu
razoobpasseie, kuakue u TBEpAbIe. CrocoObl pa3ieneHus CcMecel: IeperoHka, WId
TUCTUIUTSIIMS,  OTCTauBaHue, (UIbTpOBaHWE, KpHUCTAJUIM3AIlMs WO  BhHIIapUBaHUE.
Xpowmarorpadus. [Ipumenenue 3Tux cnoco6oB B 1a00PaTOPHOI MpaKTUKE, HA MPOU3BOJICTBE U B

OBITY.
XUMHUECKUE AIIEMEHThI. ATOMBI U MOJIeKyJbl. [IpocThie U Ci10KHbIe BellecTBa. AJIOTPONHUS Ha
npuMepe kuciopoga. OCHOBHBIE TOJIOKEHUS aTOMHO - MOJIEKYJSIPHOTO YydeHus. VIOHBIL

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSI.

3HaKkM (CUMBOJIbI) XUMUYECKUX 3JIeMEHTOB. MH(opMaIs, KOTOPYIO HECYT 3HAaKU XMMHUYECKHX
JIEMEHTOB. OTHUMOJIOTHS HAa3BaHUI HEKOTOPBIX XUMHUYECKMX 3JeMeHTOB. [lepuoanueckast
Tabnuia xuMudeckux 3nementoB Jl. M. MenzaeneeBa: KOPOTKONEPHOAHBIN U JUIMHHONIEPUOIHBIN
BapuanThl. [lepuoapl u rpymmel. ['maBHas u noOouHas moarpynnsl, wid A- u b-rpymnmsr.
OTtHocuTenbHAsE aTOMHAsI Macca.



Xumuueckue (popmynsl. MHaexcsl u ko3¢ ¢uipentsl. OTHOCUTENBHAS MOJEKYIIpHas Macca.
MaccoBasi 7051 XHMHYECKOTO »JJIeMEeHTa B coenuHeHMH. HWHpopmanus, KOTOPYIO HECyT
XUMHYECKUE (DOPMYIIBI.

Banentaocts. CtpykTypHBIE GOPMYITBI. XUMUYECKHE 3JIEMEHTHI C TIOCTOSIHHON W MEePEeMEHHOMN
BaJICHTHOCTHIO. BBIBOI (OpMynbl coenuHeHHs MO BajeHTHOCTH. OmpeznereHre BaJleHTHOCTU
XMMHMUYECKOTO »djieMeHTa 1o ¢opmyine BemecTtBa. (CocraBiieHHE Ha3BaHUN COEAMHEHUH,
COCTOSIIIUX M3 JBYX XMMMUYECKHX JIEMEHTOB, 110 BaJEHTHOCTH. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTB.

Xumuueckue peakuuu. PeareHTl M HpoaykTel peakuuu. [Ipu3HaKM XMMHMYECKUX pPEAKLUU.
VYcnoBuss uMX NOpoTeKaHUs U INpekpaiieHus. Peakuuu ropeHus. OK30T€pMHUYECKUE U
SH/I0TEPMHUUYECKUE PEAKIIUH.

3aKOH COXpaHEHHsS Macchl BeUIECTB. XUMHUYeckHe ypaBHeHHUs. CoCTaBlieHHE XUMHUYECKHX
ypaBHeHui. UHopmarius, KOToOpyro HeCET XMMHUYECKOE YpaBHEHHUE.

Knaccudukanuss XMMHUYECKMX peaklui M0 COCTaBy M YHUCIY PEareHTOB M NPOAYKTOB. Turbl
XMMHMUYECKUX peakiuil. Peaknuum coenuHEeHUs, pas3okKeHUs, 3aMelleHuss U oOMeHa.
KaranusaTtops! u kaTanus.

Jlemoncmpayuu:

Komnekuust martepuanoB u wu3znenuii u3 Hux.Mojenuw, Hcmosib3yeMble Ha YypokaxX (DU3HKH,
owosmornn W reorpaduu.Momenn kpuctasmdeckux pemérok.Cobupanue mpubdbopa IS
MOJIyueHUsl Ta3a M IMpPOBEpKa €ro Ha repMeTHyHOCThb.Bo3ronka cyxoro mnpia, Hojaa wWiH
Ha(TanuHa.ArperaTHble COCTOSIHUSI BoJbl.Pa3nenenue NByX HECMEIIMBAIOMIMXCS JKUIKOCTEH ¢
MTOMOIIBIO JIETUTENbHON BOPOHKH.JUCTHILIATOP U ero padoTa.YcTaHOBKa A7 PUIBTPOBAHUS U
e€ pabota.YcraHoBKa Juis BhlmapuBaHusi U e€ pabota.Kosiekius OBITOBBIX MpHOOPOB ISt
¢dbunsTpoBaHUs Bo3myxa.Paznenenue kpacsiero BemecTsa ¢guomMacTtepa ¢ IMOMOIIBI0 OyMaXHON
xpomarorpadguu.Mosenn  aquIOTPONMHBIX ~ Moaudukamuii  yriaepona u  cepslllomydeHue
osoma.Iloprpersr M. $I. Bepuemrmyca u JI. WM. MengeneeBa. KopoTkomepronusiii 1
JUTMHHOTIEpUOIHbIN BapuaHThl [lepuonnueckoit cucremsl [l. . Menneneesa. KonctpyupoBanue
IapOCTEPKHEBBIX MoJienen MOJIEKYJI. ATimapar Kunma.Pa3noxenne ouxpomarta
aMMoHus.'opeHre cepbl U MarHUEBOM JICHTHI.

[Toptpetsr M. B. JlomonocoBa u A. JI. JIaBya3be.OnbIThI, HIUTIOCTPUPYIOLIME 3aKOH COXPAHEHUS
Macchl BemecTB.l'openue docdopa, pacTBopeHHe MPOJIYKTa FOPEHUs: B BOJE U HCCIEIOBaHUE
MOJIYYEHHOTO pacTBOpa JakMycoM .B3aumoneiicTBrue CONIHOM KUCHOTHI ¢ HUHKOM.Ilomyduenue
ruapokcuaa Meau(Il) u ero pasnoxxeHue npu HarpeBaHUH.

Jlabopamopnvie onvimol

1. O3HaKOMJIEHHE C KOJUICKIIMEH JJa00paTOPHOM ITOCYIbI.

2. [IpoBepka npubopa i MOJTy4eHUs Ta30B HA TEPMETUYHOCTb.

3. O3HakoMJIeHHE ¢ MUHEpallaMu, 00pa3yOIIUMH TPAHUT.

4. [IpuroToBiieHUE TeTEPOreHHON CMECH MOPOILKOB CEPbI U JKeJe3a U UX pa3/IeeHHeE.

5. B3aumoneiicTBue pacTBOpOB XJIOPUIOB U HOIUIOB Kallus C PACTBOPOM HHUTpaTa cepedpa.
6. [Tonyuenue runpoxcuna meau(ll) u ero B3aumoelicTBUE C CEPHOI KHCIOTOM.

7. BsaumoneiicTBue pacTBopa Colibl ¢ KUCIOTOM.

8. [IpoBepka 3aKkoHa COXpaHEHUS! MACChl BEIIECTB Ha MPUMEPE B3aUMOACUCTBUS MIENOYH U
KHCIIOTHI.

9. [IpoBepka 3akoHa COXpaHEHUsI MACChl BEIIECTB HA MPUMEPE B3aUMOACHCTBUS HIENOYU U
conu xenesa (III).

10.  PasnoxxeHue nepokcuja BoJ0poaa ¢ MOMoIIbIo okcuia Mapranua (IV).

11.  3amemieHue xene3oM MeIU B METHOM KYTOpoce.

IIpakmuueckue pabomul

1.3HaKoMCTBO ¢ 1a6opaTOpHBIM 000pynoBaHueM. [IpaBuia TeXHUKH 0€30MaCHOCTH MHEKOTOPbIE
BUJIBI pa0OT MpH paboTe B KaOMHETE XUMMUHU.

2.AHanu3 NouBbI



12.
13.
14.
15.
16.

Ba:kHeiilue nmpeacTaBUTeIM HeOPpraHm4veckux BeulecTB. KosimuecTBeHHbIe OTHOLIEHUS] B
XHMUH.

CocraB Boznyxa. IlonsTe 06 0OBEMHON 107€ KOMIIOHEHTa HPUPOJHOM Ta30BOW CMECH —
Bo3nyxa. Pacuér o0bEMa KOMIIOHEHTA ra30BOM CMECH TI0 €ro 00BEMHOM J0JIe B HA00OPOT.
Kucnopoa. O3son. Ilomyuenme xkucnopona. CoOupanue u pacrno3HaBaHUE KHCIOPOJA.
XUMHYECKHE CBOWCTBA KUCIOPOJa: B3aUMOJICHCTBUE C METAJJIaMH, HEMETAJIJIaMU U CJIOKHBIMU
BeuecTBamu. [Ipumenenue kucnopoaa. KpyroBopot kucioposa B mpupo/ie.

Oxcupapl. O0pa3oBaHue Ha3BaHHU OKCUIOB 10 WX popmymnam. CocraBieHue GopMya OKCHIOB IO
ux Ha3BaHusAM. [IpencraBurenn OKCUAOB: BOJIA U YTJIEKUCIIbIN Ta3, HEraméHasi U3BECTb.

Bonopon B mpupone. ®@usznueckue M XMMHYECKHE CBOMCTBAa BOJOPOJAA, €ro IMOJY4YEHHE U
MIPUMEHEHUE.

Kucnotel, ux cocraB u xnaccudukanus. Uuaukaropsl. Tabmuma pactBopumoctu. ConsiHas u
CepHasi KUCIOTHI, UX CBOMCTBA U MIPUMEHECHHE.

Conu, ux cocraB W Ha3BaHus. PactBopumocTh coiieii B Boje.lIpencraBurenu comneit: Xjaopup
HaTpusl, KapOoHaT HaTpus, pocdar KaabIHs.

[Tocrosinnas ABoraapo. KonmudectBo BemiectBa. Monbs. MonsipHass macca. KpaTHbeie enuHHIIBI
U3MEpEeHUs KOJIMYeCTBAa BEIIeCTBA — MWUIMMOJb M KWJIOMOJb, MWUIMMOJSpHAas U
KUJIOMOJISIPHAs MacChl BEILIECTBA.

Pacuérel ¢ uCHOIB30BaHUMEM TIOHATUM «KOJMYECTBO BEUIECTBA», «MOJISIpHAs Maccay,
«IOCTOSTHHAsT ABOTaAPO».

3akoH ABoraapo. MousipHbIii 00bEM Ta3000pa3HbBIX BemiecTB. OTHOCHUTENbHAs TIIOTHOCTH
OJIHOTO Tra3a Io JIpYroMy.

Kpatnbie enquHUIIBI U3MEPEHUST — MUJUTUMOJIAPHBIA ¥ KHJIOMOJISIPHBIH 00BEMBI Ta3000pa3HbIX
BEILIECTB.

Pacuétel ¢ ucnosp30BaHNEM MTOHATUH «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIN
00BEM ra3oBy», «IOCTOSTHHAS ABOTaApO».

Pacuétel ¢ ncnosap30BaHNEM MOHATUI «KOJMYECTBO BELIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIN
00BEM razoBy», «4uciI0 ABOTaIpO».

I'uapocdepa. Kpyrosopor Boapl B mpupoge. dusnyeckne W XUMHUYECKHE CBOWCTBA BOJIBI:
B3aMMOJICIICTBUE C OKCUIAMMU.

OcHoBaHus, UX cOCTaB. PacTBOPUMOCTh OCHOBaHUM B BOJIe. MI3MeHEHNE OKPACKU UHIUKATOPOB B
menouHoi cpene. IlpencraBurenu menoyen: rTUAPOKCHIBI HATPUS, KAJIAS U KaJIbLIHS.
PactBopurens n pactBopénHoe BemecTBo. PactBopsl. PactBopenue. ['mapatel. MaccoBas nouis
pacTBOPEHHOrO BellecTBa. Pacdérbl, CBA3aHHBIE C HUCIIOJIb30BAHUEM IOHATHS «MaccoBas HOJs
PacTBOPEHHOTO BELIECTBAY.

Hemoncmpauuu:

Onpenenenue coaepxaHug Kuciopoga B Bo3ayxe.llomydyenune kucinopoaa pasiioxeHUEM
NepMaHraHaTa Kaiaus ¥ nepokcuaaBogoponaa.CobupaHue METOJOM BBITECHEHHUS BO3IyXa H
Bojbl.PacnosnaBanme kucnopona.l'openue wmarHus, xkeneza, yris, cepel u (Qocdopa B
kucnopoae.Komnekuust okcuaos.[lonyuenue, cobupanue u pacro3HaBaHue Boaopoja.l'openue
Bojoposa.B3aumoneiicteue Bomopoma ¢ okcuaoM  meau(ll).Kommeknuss  muHepaibHBIX
kucnot.lIpaBuno paszbaBneHus cepoir kucnotel.Kommekmus coneit. Tabnuna pacTBOpUMOCTH
OCHOBaHUM, KHCIOT M coieil B Boae.HexkoTopele MeTaisibl, HEMETAIBI W COEAUHEHUS
KOJIMYECTBOM BeliecTBa B 1 Mosib.Moiens MOJIsipHOTO 00hEMa ra3000pa3HbIX BEIIECTB.
Jlabopamopuvie onvimei:

[ToMyTHEHME N3BECTKOBOM BOABI IPHU MPONMYCKAaHUHU YIIIEKUCIOTO ra3a.

[Tonyyenue Bogopoaa B3auMOIEHCTBUEM LIMHKA U COJITHOM KHUCIIOTBHI.

Pacno3naBanue KUCIOT UHANKATOPAMH.

N3meHeHne okpacku MHAUKATOPOB B LIEJIOYHOU Cpeie.

O3HakoMJIeHHE C MpernapaTaMy JOMAIHEW WM IIKOJbHOM anTe4yKu — pacTBOpaMH MEPOKCHA
BOJIOpOJa, CHUPTOBON HACTOMKHU MOJIa ¥ HAIATBIPHOTO CIUPTA.

IlIpakmuueckue pabomul



17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

3.Ilonyuenue, coOupaHue U paco3HaBaHUE KUCIOPOIa.
4 Ilomydenue, cobupaHue U paclio3HaBaHHE BOJOPOA.
S.IIpuroToBiieHHE PaCTBOPOB COJIEH C UX3aJaHHON MaCcCOBOM JOJIEN.

OcHOBHBIE KJIACChI HEOPTAHUYECKUX COeTUHEHU

O06o0mIeHne cBeeH 00 OKCHIaxX, UX KiIaccu(puKauy, Ha3BaHUSIX U cBoicTBax. CriocoObl
MOJTY4CHUST OKCUJIOB.

OcHoBaHus, WX KiaccuduUKaIys, Ha3BaHWS W CBOWCTBA. B3ammojeicTBHE ¢ KHCIOTaMH,
KHCIIOTHBIMU OKCHJaMU U coJiaMH. Pa3nokeHue HepacTBOPUMBIX OcHOBaHUU. CrocoObl
MOJIYYEHUSI OCHOBAHUM.

Kucnotsl, ux knaccupukanuss u HazBaHus. OOIIME XUMHYECKHE CBOWCTBA KHUCIOT.
B3aumopeiicTBue KHCIOT ¢ MeTaulaMH. DJIEKTPOXUMUYECKUM Psii HANPSHKEHUNW METaslIoB.
BzanmopeiicTBue KHCIOT ¢ OKCHAAMH METAJIOB.

B3anmopeicTBie KUCIOT C OCHOBAaHUSIMU — PEAKIUS HEUTpanu3anuu. BzanmoaeiicTBue KucioT
¢ cosisimu. [TomydeHne 6ECKUCIOPOTHBIXH KUCIOPOICOAEPKAIINX KUCIIOT.

Conn, ux kiaccuuKanus U cBoKcTBa. B3anmoaeicTBre colieit ¢ MeTautaMu, 0COOCHHOCTH THX
peakuuii. BzaumoaencTBue coJieit ¢ CosaMu.

['eneTnveckue psapl MeTaIa M HeMeTallIa. [ eHeTudecKkas CBsi3b MEX Ty KiIacCaMu
HEOPraHMYeCKUX BEIIECTB.

Jlabopamopnuuvie onvimol:

BsauMonelicTBre OKcHIa KaJabIUs C BOIOM.

[TomyTHEHUME W3BECTKOBOM BOJIBI.

Peakuus HeliTpanuzanum.

[Tomyaenne ruapokcuaa meau (11) 1 ero B3auMOACHCTBHE C KHCIIOTOM.

Paznoxxenune ruapokcuna meau (1) mpu HarpeBanum.

BsauMonelcTBre KHCIOT C METAJUIaMH.

Bs3auMonencTBie KUCIOT C COJIIMU.

O3HaKOMJICHHE C KOJIJICKIIMEH COJICH.

B3aumoneticteue cynbdara meau(Il) ¢ xemne3om.

BsauMonenicTBue coyieil ¢ COSIMU.

['eHeTH4ecKas CBsI3b Ha IPUMEPE COCTUHECHUN METH.

Ilpaxmuueckue pabomot

6.Pemienne skcnepuMeHTANBHBIX 3amad 1Mo TemMe «OCHOBHBIE KJIACCHl HEOPTraHWYECKUX
COEUHEHUNY.

Ilepuoauyeckuii 3axoH u Ilepuoanuyeckas cucreMa XuMmu4eckux djiementon/l. W.
MemnjeneeBa 1 CTPOEHHE aTOMa

EcrecTBeHHBIE ceMelicTBa XUMUUECKHX 3JIEMEHTOB: IIIEJI0OYHBIE M IISJIOYHO3EMEIbHBIE METaJIbI,
rajioreHbl, WHepTHbIC (OmaropomHbie) Ta3bl. AmMdoTepHOCT. AMQPOTEpPHBIC OKCHUIBI U
ruapokcuapl. KoMmnekcHbIe COJI.

Otkpsitre J. . MenaeneeBbiM [leproanueckoro 3akoHa u co3ganue um llepuoaundeckoi
CHCTEMbI XUMHUYECKHX DJICMEHTOB.

ATOMBI Kak (popMa CyIIECTBOBAHUS XUMHUYECKUX 37eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
aToMoB. JlokazaTenbCTBa CIOXKHOCTU CTpoeHHs atoMoB. OmbiTel Pesepdopna. [lnaneraphas
MO/IeNIb CTPOEHUS aToMa.

CocTaB aTOMHBIX sJiep: NPOTOHBI, HEUTpPOHBI. OTHOCHUTENbHASA aTOMHas Macca. B3zaummocBs3b
MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASA aTOMHAsl Maccay.

Muxkpomup. DnekTpoHbl. CTpO€HHUE AJIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX 3JIEMEHTOB
NoNe 1-20. TlonsaTue 0 3aBepLUIEHHOM 3JIEKTPOHHOM YPOBHE.

MN3otonbl. ®dusmueckuit cmbica  cuMBoJiukd  [lepuonuueckoit  cucrembl. CoBpemeHHas
dopmynupoBka Ilepuonudeckoro 3akoHa. V3MeHeHUsT CBOWCTB DIEMEHTOB B MEpHOJaX H
rpyIIax, Kak GyHKIUS CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB.



28.

29.

XapakTepucTHKa 3JIEMEHTAa-MeTalllla M DJJIEMEHTa-HeMeTalla 10 HUX IOJOXKEHHUIO B
[Tepuonnueckoit cucreme xumuyeckux 3neMeHToB . . Menneneena.

Jemoncmpauyuu:

Paznmuunbie  ¢Gopmbl  TaOnHMIl  TEPUOJUYECKOM  CHUCTEMBL.MOJEIUPOBAHUE  TOCTPOCHUS
ITepnoaunueckoii cucremsl . 1. Menneneesa.Mozenn aToMOB XUMHYECKHUX 1eMeHTOB. Moaenu
aTOMOB 2JIEMEHTOB |—3-T0 eproIoB

Jlabopamopnvie onvimboi.

[Toyuenue ampoTepHOTO TUAPOKCUIA U UCCIICIOBAaHUE €T0 CBOMCTB.

Xumnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU

HNonnas xumudeckasi cBsizb. MoHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB U HeMeTaioB. CXeMbl
00pa30BaHUs HOHHOW CBSI3U 11 OMHAPHBIX coenuHeHUH. OHHBIE KpUCTAINTMYECKUE PEIIETKH 1
¢u3nyeckue CBOWCTBA BEIIECTB C ATUM THUMNOM pemérok. [loHsTe o (GopMynbHON equHMIIE
BEIIICCTBA.

KoBanenTtHass xumuueckas CBsI3b. OJIEKTPOHHBIE M CTPYKTypHBbIe (opmynbl. KoBaseHTHas
HemoJisipHass CBsI3b. Cxembl 00pa3oBaHWsS KOBAJICHTHOM CBS3W JUISI OWMHAPHBIX COCTUHCHHIA.
MonekynspHble ¥ aTOMHBIE KPUCTALIUYECKHE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM
PEIETOK.

DIIEKTPOOTPUIIATENBHOCTD. P anexkrpooTpunarenbHoCTH. KoBaneHTHas moyisipHas XUMUYECKast
cBsa3b. Jlumonb. CxeMbl 00pa3oBaHUs KOBAJCHTHOW TOJSIPHOW CBS3M JUIsl  OWHAPHBIX
coeTMHCHUIN. MOJIEKYIISIpHBIE U aTOMHBIE KPUCTAJUTMYECKHE PEIIETKH, CBOMCTBA BEIIECTB C ATUM
TUIIOM PEIIETOK.

Merannuueckass XMMHYECKas CBA3b W METaJUIMYecKas KpHucTauimdeckas pemérka. CBolcTBa
BEIIECTB C 3THUM THIIOM peméTok. EauHas mpupoga XMMUYECKUX CBSI3CH.

Crenenp okucneHus. CpaBHEHUE CTENEHUW OKHCICHHMS W BajeHTHOCTH. [lpaBuna pacuéra
CTEIICHEH OKUCIICHUS 110 (hOpPMYJIaM XUMHUYCCKHX COCIMHEHUM.
OKUCIUTENbHO-BOCCTAHOBUTEINIbHBIE  peakuuu. OnpeneneHue CTeneHed OKHUCIEHUS A
3JICMEHTOB, OOpa3yloImMuX BeNecTBa Pa3HBIX KIaccoB. PeaknmuumoHHOrO OOMEHa W
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbBIE peakiuu. OKHUCIUTEIb M BOCCTAHOBHUTEINb, OKHCICHUE H
BoccTaHoBJeHHE. COCTaBJIEHHE  YpPaBHEHUH  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIHI
METOJIOM 3JIEKTPOHHOTO OajiaHca.

Jlemoncmpayuu

Buneo dparmentsr u chaiinpl «MoHHas Xxumudeckas CBs3b».KoJmeknusi BEmIECTB C MOHHOMN
XUMHYECKOH CBSI3bI0. MO HOHHBIX KPUCTAIIMYSCKUX peméTok.BumeodparMenTsl U caaiabl
«KoBasieHTHassXxuMHu4eckasi  CBsI3b».KoJuleKiust  BEMIECTB  MOJICKYJISPHOTO M ATOMHOIO
cTpoeHUs. Moieln MOJICKY/ISIPHBIX M aTOMHBIX KPHCTaJUIMYECKUX peléTok. BuacodparMeHTsl 1
CIIai bl «Metanmndeckas XUMHYECKas cBs3b». Komnekims «MeTaibl Hu
cruiaBbl». B3aumoeiicTBrue mMuHKa ¢ cepoil, colsiHOU Kucmoroi, xmopumom memu (I1).Topenue
Maraus. BzaumoaeictBre XJI0pHOM U CEPOBOIOPOIHOMN BOIBI.

Jlabopamopnusie onvimeol:

N3roroBnenue Moaenu, WILUTIOCTPUPYIOLIEH CBOMCTBA METANIMUECKON CBSI3U



TEMATHYECKOE IINTIAHUPOBAHUE
110 XMMUH B 8 KJ1acce
YMK nox penakmueii O.C.I"'abpuensu
2 Jyaca B HEJEII0, Bcero 68 uaca

KoHnTpoasnbix padboT-4
[IpakTuyeckux padboT-6

Ne | Ne HaunmeHoBaHMe TeM U pa3iesioB, IVIAHUPYEMBIX /IJISI OCBOECHUS
00yYarIUMHCS
IlepBoHayaibHBbIe XMMUYECKHE MOHATHA (20 yacoB)

1. 1 | [Ipenmer xumuu. Ponb xumuu B xku3Hu yenoseka. JI.o.Nel «O3nakomienue ¢

KOJUIEKIIMEH 1ab0paTOpPHOM MOCYIbD.
2 2 | Metoapl M3y4eHUsT XUMUH.

3 3 | ArperatHbie coctosHus BemecTB. J1.0.Ne2 «IIpoBepka mpubopa 1ist moTydeHus
ra30B Ha TEPMUTHYHOCTH)

4 4 | IIpaxktuueckas padota Nel. IlpaBuna Th u HekoTopble BUabl paboT B kKaOuHeTe
XHMHH.

5 5 | ®usuveckue sBieHus B XxuMud. J1.0. Ne3«O3HakomiieHrE ¢ MUHEpaJIaMH,
oOpasytomumu rpasut. J1.0.Ned «I[IpurotoBienue reTeporeHHON cMecH
TIOPOIIKOB CEPHI U JKeJie3a U UX pa3AeIcHUe).

6 6 | [Ipaktuueckas paboTta Ne2. AHaIN3 MOYBHI.

7 7 | ATOMHO-MOJEKyIsIpHOE yueHHe. XUMHUECKUE AIEMEHTHI.

8 8 3HaKu XUMUYECKUX 3eMeHTOB. [lepuoanueckas tabmuna JI.11.Menneneena.

9 9 | 3naku xumudeckux nemeHToB. Ilepronnyeckas tadnuna JI.M1.Menneneena.

10 | 10 | Xumudeckue GOpMyIIbI.

11 | 11 | Xumudeckue GOpMyIIbl.

12 | 12 | BajneHTHOCTb.

13 | 13 | BajgeHTHOCTb.

14 | 14 | Xumuyeckue peakuuu. [IpusHaku u ycnoBus ux nporekanus. JL.o. Ne5
«B3aumoelicTBE pacTBOPOB XJIOPUJIOB U MOJIUJIOB KaJlUs C paCTBOPOM HUTpaTa
cepebpar, J1.0.Ne6 «Ilomyuenue ruapokcuaa menu(1l) u ero B3anmopeiicTue ¢
cepHoi kucioroi». JI.o.No7 «BzaumMoielicTBre pacTBOpa CoJibl C KUCIOTOM.

15 | 15 | 3akoH coxpaHEeHHs Macchl BemiecTB. Xumuueckue ypaBHeHus. J1.0.Ne8 «IIpoBepka
3aKOHA COXPAHEHUS MACChI BEIIECTB Ha MPUMEPE B3aUMOJCHCTBHS MENOYH U
KUCIOTh, JI.0.Ne9 «ITpoBepka 3akoHa cOXpaHEHHUs MacChl BEILIECTB HA IPUMEPE
B3anMOJIeHCTBUS MmENouun 1 cou xenesa (I1)».

16 | 16 | 3akoH coXpaHEHHsI MacChl BelecTB. XUMHUECKHUE YPaBHEHUSI.

17 17 | Tunbl XUMHYECKUX PEaKIUH.

18 | 18 | Tunsl xumuueckux peakiuit. JI.o. Nel10 «Pa3noxxenue nepokcuaa Bogopoa ¢
nomoltsko okcuaa Mapranua (IV)». JLo. Nell «3amenienue xene3omM MeIu B
MEJTHOM KYTIOpOCE».

19 | 19 | [loBTopenue u 0606meHue Temol. [IoAroToBKa K KOHTPOJILHOU paboTe.

20 | 20 | KontpousipHas paboTa Nel no Teme «IlepBoHauanbHble XUMUYECKHE TIOHSATHS

Bakueiiiue npeacTaBuTe I HEOPraHHYECKHX BellecTB.
KosmuyecTBeHHble 0THOMEHUs B xumuu (17 yacos)




21 1 | Bo3nyx u ero cocras.

22 2 | Kucnopon.

23 3 | Ilpaktuueckas pabora Ne3 «Ilomyuenue, coOnpanue u pacrio3HABAHUE KHCIOPOIay.

24 4 | Okcuppl.JI.o.Nel12 «IlomyTHEHHE N3BECTKOBOW BOJIbI PU IIPOIYCKAHUU
YTIIEKHUCIIOTO Ta3ay.

25 5 | Bomopon. JI.o.Ne 13 «Ilony4yeHue Boaopoaa B3aUMOJACHCTBUEM IIMHKA U COJISTHOM
KHCIIOTBD).

26 6 | [Ipakruueckas pabora Ne4 «Ilomydenue, cobupanue u pacro3HaBaHHE BOJIOPOJIA»

27 7 Kucnortsr. JI.o.Nel14 «Pacrio3zHaBanue KUCIOT HHAUKATOPAMID)

28 8 | Coym.

29 9 | KosmuecTBo BemecTBa.

30 10 | MounsipHBIit 00BEM Ta30B.

31 11 | Pacy€rpl N0 XMMHUYECKUM YPAaBHEHUSIM.

32 12 | Pacu€rhl Mo XUMHUYECKUM YPaBHEHUSIM.

33 | 13 | Boma. OcHoBanms. JI.0.Nel5 «/3MeHEHNE OKpaCcKH HHIMKATOPOB B IIEIIOYHON
cpeney.

34 | 14 | PactBopbl. MaccoBas 1018 pacTBopéHHOTro BemecTBa. J1.o.Nel6 «O3nakomiteHne ¢
IperapaTamMy JIOMalIHeH WK IIKOJILHOH alTeYKH — PacTBOPAMHU MIEPOKCHIA
BOJIOPOJIa, CHUPTOBOM HACTOMKH MO/a M HAIIATBIPHOTO CIIUPTAY.

35 | 15 | [Ipaktuueckas padora Ne5 «[IpuroToBIICHHE PaCTBOPOB COJICH C UX 3aTaHHOM
MAaCCOBOU JOJIEN».

36 | 16 | OGoOmeHue u cucTeMaTH3aNus 3HAHH 10 TeMe «BakHelme npeacTaBuTeNn
HEOpraHnyeckux BemiecTs. KonnuecTBeHHbIE OTHOIIECHUS B XUMUID).

37 | 17 | KontponsHas padota Ne2 o teme «BakHeine npeacTaBUTENN HEOPraHUIECKUX
BenecTB. KonmuecTBeHHbIE OTHOLICHUS] B XUMUI).

OCHOBHBIE KJIACCHI HEOPrann4eckux coeqnHenui (10 yacos)

38 1 Oxkcunpl: knaccudukarus u cpoiicta. JI.O.Nel7 «B3aumoerictBue okcuia
Kanbus ¢ Bogoi». J1.o.Nel8 «IToMmyTHEeHHE H3BECTKOBOM BOIBI.

39 2 | OcHoBanus: kiaccudukanus u cBoictBa. J1.0.Nel9 «Peakuust HelTpanmu3aum.
JL.o.Ne20 «  Tlomyuenue runpokcuaa meau (II) u ero B3ammoneicTBre ¢
kuciotoiy. JI.O.Ne21 «Paznoxenue ruapokcuna meau (I1) npu HarpeBanum.

40 3 | Kucnoter: knaccudukarus u corictsa. JI.O. No22 «B3zanmoaeiicTBue KUCIIOT C
MeTaIaMu.

JI.o. Ne23 «B3aumoeiicTBUE KHUCIOT C COJIAMUY.

41 4 Kucnoter: knaccudukaius u cBOHCTBA

42 5 Comu: knaccudukanus u cBorictsa. JI.o. Ne24 «O3HakOMIICHHE ¢ KOJUICKITUEH
coneity. JL.o. Ne25 «B3aumonetictue cynbdara menu(ll) c xemnesom». J1.0.Ne26
«B3anMoIeliCTBUE COJICH C COJISIMUY.

43 6 Comu: xnaccuduKaius U CBONCTBA.

44 7 | I'enetndeckas cBsi3b MEXy KJlaccaMu HeopraHuueckux coeauneHui. JI.O. No27
«['eneTnueckas CBS3b Ha MPUMEPE COCTUHEHUI MEII.

45 8 | Ilpaktuueckas pabota Ne6.PemieHne skciepuMeHTaIbHBIX 3a7a4 0 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHMYECKUX COCTMHEHUID.

46 9 O0600111eHNE ¥ cUcTeEMAaTH3ais 3HaHUH 110 TeMe «OCHOBHEBIE KIIACCHI
HEOPraHNMYECKUX COCAMHEHUI»

47 | 10 | KontponbHas pabota Ne3 o TeMe«OCHOBHBIE KJIACCHI HEOPraHUUYECKUX
COCJIMHEHUIN»

Iepuoanueckuii 3axoH U Ilepuoanyeckas cucrema XuMu4eckux dJjiemenros 1. M.
MeHaeJsieeBa M CTpOeHHe aToMA.(8 YacoB)
48 1 | EcrecTBeHHBbIC CeMENHCTBA XUMUUYECKUX AMEMEHTOB. AMQoTepHOCTh. J1.0.Ne28

«HOJ’Iy‘ICHHC aM(I)OTCpHOFO THIPOKCHU A U UCCIICAOBAHUC €TO CBOMCTBY.




49

2 | Orxpeitue .M. MenaeneeBsiM [leproguieckoro 3akoHa.

50 3 | OcHOBHBIE CBE/ICHUS O CTPOCHUU aTOMOB.

ol 4 | CtpoeHHe EKTPOHHBIX 000JI0YCK aTOMOB XUMHUYECKUX AJIeMEHTOB Ne Ne1-20 B
tabmuie J[.1. Menneneena.

52 5 | Ilepuoanueckuii 3akon JI.M1.MenzeneeBa 1 cTpoeHue aToMa

53 6 | XapakrepuCcTHKa XUMHUYIECKOTO 3JICMEHTA Ha OCHOBAHUH €TI0 MOJIOKCHHS B
[Iepuoanueckoil cucreme.

o4 7 | XapakTepucTuKa XUMUUYECKOTO 3JIEMEHTA Ha OCHOBAHUU €TO0 TMOJIOKEHHUS B
[Iepuoanueckoil cucreme.

55 8 | 3nauenwme [lepuonnveckoro 3akona u [leproandeckoit cHCTEMBI XUMHUYECKIX
anemenToB J[.M1.Menneneena.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiun (94acoB)

56 1 | Monnas xumudeckas CBsI3b.

S7 2 | KoBaneHTHast XUMUYECKast CBSI3b.

58 3 | KoBanienTHast moJysipHasi XMAMHYECKas! CBSI3b.

59 4 | Meramnudeckas xuMuueckas cBs3b. J1.0.Ne29 «M3roropieHne MOACIH,
WUTIOCTPUPYIOIIEH CBOMCTBA METAINTMYECKOUN CBA3U»

60 5 | CreneHb OKHCIICHUS.

61 6 | OxkuciIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKITHH.

62 7 | OKUCIUTETHbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.

63 8 | Ob6oOmeHne U cucTeMaTU3aIus 3HaHUH TI0 TeMe «XUMUYIEeCKas CBS3b.
OKHUCINTENTbHO-BOCCTAHOBUTEIIEHBIC PEAKIINNY

64 9 | KorrponbHas padota Ned4 o Teme«XumMuueckasi CBs3b. OKHCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE PEAKITHI

IloBTOpenue (4 yaca)

65 1 | [ToBTOpEeHNE OCHOBHBIX TEM Kypca XUMHUH 8 Kjtacca

66 2 | UtoroBas KOHTpoJIbHAs paboTa

67 3 | Pemenue 3amay

68 4 | ITOroBsIii ypoK.




TEMATHYECKOE IINTAHUPOBAHUE
110 XMMUH B 9 KJ1acce
YMK nox penakmueii O.C.I"'abpuensu
2 4Jaca B HeJeJIo, Bcero 68 Jaca

No Tema ypoxka
IloBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca XuMuu 8 Kjacca U BBeJleHHe B Kypce 9 kiacca (6 yacoB)
1-2 XapakTepucTHKa XUMHUYECKOT0 3JIEMEHTa 110 ero nonoxeHuto B [lepuognyeckoit cucreme JI. .Menneneena
BBoHBII HHCTPYKTaX 10 TEXHUKE 0€30MacCHOCTH
3 XapakTepuCcTHKa XUMHIECKOT0 dJIEMEHTA 110 KHCIOTHO-OCHOBHBIM CBOICTBaM. AM(MOTEpHBIC OKCHIBI U
THAPOKCHJIBL
4 ['eHeTHYECKHE PSIIbl METAIJIOB U HEMETAIIOB
O0001ICHIE ¥ CUCTeMAaTH3alMs 3HAHUH 110 TeMe «XapaKTepHCTHKa 3JIEMEHTa 110 ero nonokenuro B [ICXD JI.1.
5 MenneneeBa. XUMHYECKUE PEAKLIAN
6 KonTposbHas padora Nelno teme: « Xapakrepucrika syiemMenTa no ero nonoxenuto B [ICXD JI.11. Menaeneesa.
XUMUYECKHE PEaKIIU»
Metaaabl (18 yacoB)
7 ITonoxenue meraioB B nepuoanueckoit cucreme .M. Menaeneepa. O01ue Gpu3HuecKiue CBOMCTBA METAJIIOB
8 CruiaBsl
9 XUMHYECKUE CBOMCTBA METAILIOB
10 [Nonyuenue MeTamioB
11 OO1ue MOHSITHSL 0 KOPPO3UHU METAIIIOB
12 I{e04YHbIE METAILIBI
13 CoeanHeHNs IETOYHBIX METAJJIOB
14 OO01as XxapaKTepUCTHKa 3JIEMEHTOB TlIaBHOW noarpynmnsl 11 rpymibst
15 Baskrelilie coeIMHEeHMsI [IeI0YHO3EMENbHBIX METAJLIOB
16 [p/p Nel «OcyriecTBieHNe EMOYKH XUMUIECKUX PEBPAILICHUID)
17 AJIOMUHUHT
18 CoenuHeHNs aJTrOMAHUSA
19 XKeneso, ero crpoenne, pu3ndecKre U XUMUYECKHE CBOMCTBA
20 I'eneruueckue psapl xenesa (1) u xenesa (I11). Baxneiiume comnu xenesa
21 [p/p Ne2"Tlonyuenne coeMHEHUI METAINIOB U M3YYEHUE UX CBOMCTB
22 [Ip/p Ne3 «Pemienne sKkcriepuMeHTAIbHBIX 3a/1a4 HA PACIIO3HABAHKE W TIOJYICHHIO BEIIECTB)
23 O06001eHre ¥ CUCTEMATH3aIUs 3HAHWH TT0 TeMe«M eTautpy
24 KonTponsHas padora No2 mo Teme «MeTaish
HeMmeTanbl ( 25 yacoB)
25 Hemertamnpl: aToMbl 1 ipocThie BemectBa. Bozayx. Kucnopoa. Ozon
26 Bomnopox
27 l"asorenst
28 CoenuHEeHUs TaJI0reHOB
29 [Tony4yenue rasoreHoB. buosornyeckoe 3Ha4YeHHE U IPUMEHEHUE raJOreHOB M UX COSTUHEHUI
30 Kucnopog
31 Cepa
32 CoearHeHus cepbl
33 Cepnas kucnora. OKUCIUTENBHBIE CBOWCTBA CEPHONU KHCIOTBI
34 [p/pNe 4 DkcnepumeHTanpHbIe 3a1auu 1o Teme: «[loarpymnmna Kucaopoaa.
[ToBTOPHBIN HHCTPYKTAXK 110 TEXHUKE OE30ITaCHOCTH.
35 Azor
36 AmMmuak
37 Conu aMMOHHUS
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KI/ICHOPOHHI)IG COCOWHCHHUA a30Ta

39 AsorHas kucaota u ee conu. OKUCITUTEIBbHbBIC CBOMCTBA A30THOM KUCIOTHI
40 ®dochop u ero coeMHEHUS
41 Pemenue 3ana4 u ynpaxxaeHuid. O0600IIeHUE U CUCTEMAaTH3aLMsl 3HAHU 110 TeMe TOATPYIIIbI a30Ta
42 Yraepon
43 Kucnopoansie coenuaenus yriepoaa
44 Kpewmnnuii u ero coennHenus
45 [p/pNe 5. DkcnepuMeHTaNbHBIE 3aa49u 110 Teme: «[loarpymme! a3oTa u yriieponaay.
46 [Ip/pNe 6 «[lonyuenue, coOupaHue U pacrio3HaABaHUE I'a30B»
47 Pemenue 3anau
48 O000111eHrE U cUcTeEMaTU3alMsA 3HaHUH 110 TeMe «Hemerauib»
49 KonTponbHas pabora Ne3 «Hemeramib»
| TlepBonauaibHBle MpEICTABICHHS 00 opranmyecknx Bemecrsax (10 yacos)
50 ITpeamer oprannyeckoit xumun. OcOOEHHOCTH OPTaHUYECKUX BEIIECTB
51 [IpenenbHbIe YTI€BOI0POIBI
52 HenpenenbHble yrieBogoposl. DTUIIEH U €ro TOMOJIOTH
53 Cruptsl
54 [IpenenbHbIe OTHOOCHOBHBIE KApOOHOBBIE KUCIOTHI. CII0XKHBIE d(HUPHI
55 Kupst
56 AmunokucaoThl. beaku
57 VYrieBoasl
58 [Monumepst
59 O600611eHre U cUCTeMaTU3aus 3HAaHUH 10 TeMe «OpraHnvecKue COeINHEHUSD)
60 KonTposnbHas pabora Ne3 no teMe«OpraHuyeckue CoeInHEHUS
IloBTOpEHHE OCHOBHBIX BONMPOCOB Kypca 9 kiiacca (8 uacoB)
61 ITepuoanyeckuii 3aK0H U epUoOIMUecKas cucteMa XumMudeckux snemeHToB [[.M1.MeHieneeBa B cBere
YUYEHHUS O CTPOCHHHU aTOMa.
62 CTpoeHue BEIIECTB
63 Knaccudukaiys XuMUIeCKUX
peaKIui.
64-65 Kiaccubukaius BemecTs.
66 Hrorosast KOHTpOJIbHAs padoTa.
67-68 Pemrenuie 3anau
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