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Paznen . ITlnanApyeMble Pe3yIbTATHI 0CBOEHAS YiedHOT0 HpeaMeTa DopMHpOBAHHE
YHHBEpPCAJIbHBIX Y1€0HBIX JelicTBHIL.

CraHgapT ycTaHaBIHBaeT TpPeGOBAaHHA K pe3yIbTaTaM OCBOSHHA OOYYarOITHMHCHA OCHOBHOH
o0pasoBarelbHOH IPOrPaMMEI OCHOBHOTO 06IIero o6pazoBaHHs:
JHYHOCTHBIM, BKTIOYAIONIHM TOTOBHOCTH H CHOCOOGHOCTE 06yHalOmHXCd K CAMOPA3BHTHIO H
THYHOCTHOMY CAMOOIIPENeNeHH0, C(OPMHpPOBAHHOCTE HX MOTHBAllHH K OOYY4eHHKO H
HeTeHANPABICHHOH II03HABATENIBHOH JEATENBHOCTH, CHCTEMBI 3HAYHMEIX COLHAIBHBIX H
MEKITHYHOCTHEIX OTHOIMEHHH, MEeHHOCTHO-CMEBICIOBEIX YCTAHOBOK, OTPAKAIOIIHX THIHOCTHEIE H
TrpaXJIAHCKHe IIO3HIHH B JeATeIBHOCTH, COHATEHEIE KOMITeTeHIIHH, IPABOCO3ZHAHHE, CIIOCOGHOCTE
CTAaBHTh LEIH H CIPOHTh SKH3HEHHBIE IUTAHBEI, CHOCOGHOCTE K OCO3ZHAHHK POCCHHCKOM
HICHTHYHOCTH B TMOMHKYIETYPHOM COIIHYME;
MeTANPeIMETHBIM. BKIHYAIOMIHM OCBOSHHBIE OOYUAIOMIHMHCA MEXKIpPEIMETHBIE IOHATHA H
VHHBepcalpHBle yieOHbIE IelicTBHA (peryaATHBHBIE, IIO3HABATEIbHBIE, KOMMYHHKATHBHEIE),
CIMocOGHOCTE HX HCIONB30BaHHA B yueGHOMH, [03HABATENRHOH H COLHAILHOH IIPAKTHKE,
CaMOCTOSTENEHOCTE IUIAHHPOBAHHA H OCYINECTBISHHS y4eOHOH JeSTelNBHOCTH H OpPraHH3aIlHH
yaeGHOro COTPYOHHYECTBA ¢ I[IeJaroraMH H CBEPCTHHKAMH, OCTPOSHHE HHIHBHIYAIBHOMH
o6pa3oBaTelsHOH TPAEKTOPHH;
npeaMeTHBIM, BKIHOYAIONIHM OCBOEHHBIE 0OYyIAIONTHMHCA B X0/ H3y4deHHA y1eGHOTO mpeamMeTra
yMeHHA crenHdHIecKHe 109 JaHHOH MpeaMeTHoH o6nacTH, BHIABI ASATENHHOCTH MO TOTYYEHHEO
HOBOTO 3HAHHA B paMkaxX y4eGHOTO mpemaMeTa, ero mpeofGpa3oBaHHIO H MPHMEHEHHIO B YIeGHEIX,
yi1eOHO-TIPOEKTHBIX H CONHATBHO-MPOEKTHBIX CHTYAllHAX, (OPMHpPOBaHHE HAYIHOTO THIIA
MEINMTUTEHHA, HAYIHBIX TpPeJCTaBIeHHH © KITOYeBBIX TEOPHAX, THIAX H BHAAX OTHOMIEHHH,
BJIAZIeHHE HAYIHOH TEPMHHOIIOTHEH, KIKYEBEIMH OHATHAMH, METOJAAMH H IIPHEMAMH.
JIHYHOCTHBIE Pe3yIbTATHEI OCBOCHHS OCHOBHOH 00paz0BATeNBLHOH HPOrpaMMBI OCHOBHOIO
00Imero 00paA30BAHHA OTPAXKAOT:
- BOCIIHTAHHE POCCHHCKOH I'PaKIaHCKOH HISHTHIHOCTH: MATPHOTH3MA, YBaKeHHA K OTetdecTBY,
[IPOILTOE H HACTOAINEe MHOTOHAITHOHATIBLHOIO Hapoda POCCHH: OCO3HAHHE CBOSH ITHHYUECKOH
[IPHHAUTEXKHOCTH, 3HAHHE HCTOPHH, A3BIKAa, KYIBTYPEl CBOEro HApoIa, CBOEro Kpad, OCHOB
KyIbTYPHOTO HacleIHd HApPOJOB POCCHH H WUelloBedeCTBa; YCBOSHHE TYMAHHCTHYECKHX,
NeMOKPATHYECKHX H TPAJHITHOHHBIX NEHHOCTEH MHOTOHAITHOHATBHOTO POCCHHCKOTrO 00IecTBa;
BOCIIHTaHHE IyBCTBA OTBETCTBEHHOCTH H J07Ta nepen PoaHHOH:;
- (dopMHpOBaHHE OTBETCTBEHHOTO OTHOINEHHA K VYEHHI0, TOTOBHOCTH H CHOCOOHOCTH
o0y9aImHXCcA K CAMOPA3BHTHIO H caMO0Opa30BaHHI HA OCHOBE MOTHBALIHH K OOYHUSHHIO H
TIO3HAHHIO, OCO3HAHHOMY BBIOODY H TOCTPOEHHIO JaTbHeiimeH HHIHBHAYaTbHOH TPaeKTOPHH
obpazoBannd Ha 6asze OPHEHTHPOBKH B MHpe mnpodeccHi H npodecCHOHANBHEIX MPeINodTeHH,
HA OCHOBe (POPMHPOBAHHA YBAKHTEIEHOTO OTHOIIEHHS K TPYIY:
- (GoOpMHpOBaHHE LETOCTHOTO MHPOBO33PEHHH, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BHTHA HAayKH H oOINecTBeHHOH IIPAKTHKH, YYHTHIBAIONIETO COIHATBHOE, KYIBTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT00Gpa3He COBPEMEHHOIO MHpa;
- JOpMHpPOBaHHE OCO3HAHHOIO, YBAJKHTEIBLHOIO H J00pOIKeIaTeIFHOTO OTHOMIEHHA K APYTOMY
TEOBEKY, €r0 MHEHHIO, MHPOBO33pPEHHIO, KYIBTYpe, A3BIKY, Bepe, IPaKIAaHCKOH MO3HIIHH, K
HCTODHH, KYJIBType, DelHTHH, TPaIHIHAM, A3bIKAM, LEHHOCTAM HAapoaoB PoccHH H HapoIoB
MHpa; TOTOBHOCTH H CHOCOOHOCTH BeCTH IHAIOT C APYTHMH IIIEMH H JOCTHTaTk B HEM
B3aHMOIIOHHMAHHA;
- OCBOEHHE COIHATBHBIX HODM, TpaBHI NOBeICHHA, poleH H (GopM COIHATBHOH JKH3HH B
Tpymnax u coobmecTBax, BKIKOYAA B3POCIBIE H COITHATEHEIE COOBMIECTBA; YIACTHE B MIKOIEHOM
CaMOYIIPaBIeHHH H OOMECTBeHHOH JKH3HH B MpelellaX BO3PACTHBIX KOMIIETEHIHH ¢ YIETOM
PETHOHANBHBIX, 3STHOKYIBTYPHBIX, COITHATTBHBIX H 3KOHOMHYECKHX 0coOeHHOCTEH;



- pasBUTHE MOPAILHOIO CO3HAHHA H KOMIICTEHTHOCTH B PeleHHH MOPAaIbHBIX HpodieM Ha

OCHOBE JIHMYHOCTHOro BhIGOpa, (QOpMHpOBaHIE HPABCTBEHHLIX HYBCTB M HPAaBCTBEHHOIO

MOBEJICHNA, OCO3HAHHOIO 1 OTBETCTBEHHOTO OTHOIICHNA K COOCTBEHHBIM MOCTYITKAM

- ¢opMupoBaHne KOMMYHHKATHBHON KOMIETEHTHOCTH B OOIIEHHH M COTPYIHHYECTBE CO

CBePCTHHKAMH, JICTBMH CTapmiero # MIAMIEro BO3pacTa, B3POCABIMH B TIpolecce

oOpa3oBaTeIbHOIT, OOIMECTBEHHO NOIe3HOIl, YIeOH0-HCCae0BaTeILCKOI, TBOPIECKO 1 JIPYIHX

BIJIOB JICATETHHOCTH;

- (hopMmmpoBanme neHHOCTH 37A0poBOTO M OezomacHoro oOpasa JKH3HH, YCBOCHHE TpaBHII

HHIMBIUIYaJBHOTO 1 KO/UIEKTHBHOTO 0€30MacHOro MoBeleHHs B WPE3BHIMAITHBIX CHTYAINAX,

YTPOKAIONINX KI3HN H 3/I0POBBIO TIOJIEl, MPaBIl MOBEJICHNA HA TPAHCTIOPTE 1 HA JIOPOrax;

- (hopMHEpOBaHHE OCHOB 3KOJOTHYECKOI KYIbTYPBl COOTBETCTBYIOIICH COBPEMEHHOMY VPOBHIO

3KOJIOTHYECKOr0 MBIIUICHHS, Pa3BHTHE OMBITA 3KOJOTHYECKH OpPHEHTHPOBAHHOI pedieKCHBHO-

OIIEHOYHOI M MPAKTHYECKOIT IeSTeTbHOCTH B KI3HEHHBIX CHTYAITNAX;

- OCO3HAHINe 3HAYeHIA CeMbH B KH3HII YeJoBeKa i o0ImecTBa, MpHHATHE EHHOCTH CeMeiTHOI

JKIBHN, YBaKNTEIbHOE H 3a00T/IHBOE OTHONIEHNE K "WICHAM CBOEIT CeMBH;

- Pa3’BHTHE CTETHYECKOIO CO3HAHIA Yepe3 OCBOSHHE XYA0KEeCTBEHHOIO HAC/Ie/id HapoIoB

Poccnn m Mupa, TBOpUECKOil AATETHHOCTH 3CTETHYECKOrO XapaKTepa:

- (hopMmupoBanne OCHOB HPaBOCO3ZHAHHA /UL COOTHECEHHS CODCTBEHHOIO IMOBEJCHUS I

MOCTYIIKOB APYIUX Iojell ¢ HPABCTBEHHBIMH LEHHOCTAMH I HOPMaMH [OBEJICHIA,

VCTAHOBJICHHBIMH  3aKoHozaTenbcTBOM  Pocemiickoii  @enepammm,  yOekIeHHOCTH B

HeoOXOMMOCTH 3aNimmarh NPaBOMOPS/IOK MPABOBBIMH crioco0aMil M CpPeACTBAMIL, YMEHI

peaTn3OBBIBATE OCHOBHEIE COIHATBHBIE POIIH B MpeJienax cBOeil JieecnocoOHOCTH.
MeranpeaMernble pe3yabTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOH HPOIPaMMBbI
OCHOBHOI'0 001Iero 0Dpa3oBAHHS OTPAKAIOT:

- YMEHHE CaMOCTOSTeTbHO ONpeieNsTh eIn cBoero obydeHns, cTaBuTh 0 GOpMYyIHPOBATH [UIA

cebsa HOBBIE 3a7a B Yuébe N Mo3HaBaTEIBHOI JEATETBHOCTH, Pa3sBIBaTh MOTHBEI H HHTEPECH

cBOell NO3HABATEIBHOM JAeATEIbHOCTH:

- YMEHHe CaMOCTOSTeJIbHO IUIAHHPOBaTh MNYTH JOCTI/KeHHS Ieneil, B TOM YHCIe
aIBTEPHATHBHLIE, OCO3HAHHO BRIOHpaTh Hanbosee sddexTnBHble criocobbl pemenns yaeOHBIX 1
MO3HABATEIBHBIX 3a71a%;

- YMEHHE COOTHOCHTh CBOM JeiCTBHA C IUIAHHPYEMBIMH pe3yIbTaTaMil, OCYIIeCTBIATH
KOHTPOIIb CBOEIl JeATEIHHOCTH B Mpollecce JOCTIKCHNA pe3yabTaTa, ONpeeisTs CrocoObl
AeliCTBHIT B paMKaX HpeUTOKEHHBIX YCI0BHI 1 TpeboBaHuil, KOPPEKTHPOBaTh CBON jeiicTBIA B
COOTBETCTBHII ¢ H3MEHSIOMIEIICH CHTYaIeii:
- YMEHIIE OIICHHBATH IIPABIILHOCTD BHINOIHEHNA y4eOHOI 3a1a4n, cOOCTBEHHbIE BO3MOKHOCTH
€€ pelIeHHs;
- BJaJeHHe OCHOBAMH CaMOKOHTPOJISl, CAMOOLICHKH, IPHHATHA PelIeHMi] H OCYIIeCTBIeHH
OCO3HAHHOTO BEIOOpa B YIeOHOIT 1 TIO3HABATETBHOIT AeATEThHOCTH;
- yMeHHe onpeieNiaTh MOHATHA, CO3J4aBaTh OOOOIIEHHS, VCTaHABINBATh AHAIOIHH,
KJIaccH(HINPOBATh, CAMOCTOATENBHO BBIOHpATh OCHOBAHHS M KPHTEPHH VIS KJIaccH(HKAINN,
YCTAHABINBATL  NPIMHHHO-CJICACTBEHHBIE  CBS3H, CTPOHTH JIOTHYECKOE  paccykieHHe,
YMO3aKIIoueHne (MHAYKTHBHOE, JAeJYKTHBHOE H [0 AHAIOIHI) H JIe/1aTh BRIBO/ILL;
- YMEHHE CO3/IaBaTh, IPHMEHATH I NPpeoOpPa3OBLIBATE 3HAKH I CHMBOJIBI, MOJIETI H CXEMBI JUIS
pelreHns yaeOHBIX I T03HABATEIBHBIX 3a/1a4:
- CMBICIIOBOE YTEHHE:
- YMEHHE OpPraHI30BEIBATE YIeOHOE COTPY/AHIMECTBO H COBMECTHYIO JICATENBHOCTD C YIHTEIEM
H CBepCTHHKaMIl. paboTaTh MHANMBHIYAJILHO H B TpPYyOIe: HAXOAUTH oOmee pemeHne u
paspeniaTs KOH(IHKTH Ha OCHOBE COT/IACOBAHNS MO3MIMI 1 YUéTa HHTepecoB; (opMYIHPOBAaTh,
apryMeHTHPOBATH H OTCTAHBATh CBOE MHEHHE,



- YMEHHE OCO3HAHHO HNCMOJIB30BATh pevueBhle CpeACTBa B COOTBETCTBHH C 3ajadeil
KOMMYHHKAIIMI JUIS BBIPaKEHHs CBOMX YYBCTB, MbIC/Iell H norpebHOCTEIl: IUIaHHPOBaHHA I
Perynaimi CBoeil AeATeBHOCTH; BJIAJCHHE YCTHOI M MHCHMEHHON Peubio, MOHOIOIHYECKOil
KOHTEKCTHOI pevplo; pa3BHTHE MOTHBAINN K OBIAJICHHIO KYIbTYPOil aKTHBHOIO MOIb30BAHNA
CIOBAPAMH I APYTHMH [TOHCKOBBIMH CHCTEMAaMIL:

- (hopMupOBaHUE 1 Pa3BHTHE KOMIETEHTHOCTH B 00aCTH HCNOAB30BaHIA HH(OPMALTHOHHO-
KOMMYHHKaIMoHHEIX TexHonormi (1anee UKT — kommerenmm);

- (opmupoBaHHe H pa3BHTHE SKOJOIHYECKOTO MBINUICHHS, YMEHHE MpPHMEHATh €ro B
MO3HABATENBHON, KOMMYHNKATHBHOI, COIMANbHON NPaKTHKE H  NpodecCHOHATBHOIM
OpPHEHTALIIL

BoinyckHHK HAyTHTCS:

- XapaKTepH30BaTh OCHOBHBIE METO/IbI I03HAHNA: HaOII0/IeHIe, H3MEPeHIIe, IKCIIEPHMEHT:

- CBOIICTBA TBEPIBIX, ANAKHX, ra3000pa3HBIX BENIeCTB, BHLICISA X CYIMICCTBEHHbIE MPH3HAKM:
- PAcKpbIBaTh CMBIC OCHOBHBIX XMMHIYECKHX MOHATHI «aTOM», «MOJEKY/Ia», «XHMHYeCKHil
JIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEHMICCTBO», «BANCHTHOCTHY, «XMMHYeCKas
PeaKIHg», NCMOIb3YS 3HAKOBYIO CHCTEMY XHMHIH,

- PAcKpBIBAThH CMBICT 3aKOHOB COXPAHEHHSA MACCHI BEIICCTB, MOCTOSHCTBA COCTABA, ATOMHO-
MOJIEKYTIAPHOI TEOPHH:

- pPa3mIvaTh XHMHMECKHE H (PI3IIecKne ABICHH;

- Ha3bIBaTh XHMHYECKHe 3TeMeHThI:

- ONpEJENSTh COCTAB BEMIECTB 10 HX (hopMyTIaM:

- BICHTHOCTB aTOMa JIeMeHTa B COeHHeHNAX;

- OMpeaensTh THIT XHMIYCeCKHX peaKInii;

- HA3BIBATL HPH3HAKH I YCIOBHA HPOTEKAHI XHMIMECKIIX PeaKIIHii:

- BBUIBIATH NPH3HAKH, CBH/IETEILCTBYIONINE O MPOTEKAHNH XIMIMeCKOIl peakii npH
BBINOIHEHHH XUMIMMECKOIO OIIbITa;

- cocTaB/ATh (PopMYIIBl OHHAPHBIX COIMHEHMHIT:

- COCTABIATH YPaBHEHNA XHMHECKIX PeaKImii;

- cobmonars npasia GesonacHoil paboTel npu POBEISHHN OIBITOB:

- MOTB30BaThCA 1abopPaTOPHBIM 000PY/IOBAHIEM H HOCYIOI;

- BBIMHCIIATH OTHOCHTEIBHYIO MOTEKYISPHVIO I MOJIAPHVIO MACCHI BEIECTB!

- BBIYHCIIATH MACCOBYIO JIOIO XIMITYECKOro 31eMeHTa 110 GopMyrie coeTHHeHNS;

- BBIYHCASATH KOMHYECTBO, 00beM I Maccy BellecTsa 110 KOIHYecTBy, o0beMy. Macce
peareHTOB WM IPOAYKTOB PeaKIIHu:

- XapaKTepH30BaTh (pH3HYECKHe 1 XHMIYecKie CBOICTBA MPOCTHIX BEIIeCTB: KHCIOPOaa i
BOJIOpO/A;

- HOIy4aTh, COOHPATHL KICIOPO I BOAOPOL;

- PACMO3HABATH OTIBITHBIM MYTeM ra3o0o0pa3Hbie BEMeCTBa: KHCIOPO, BOAOPO,

- PACKPBIBATH CMBICI 3aKOHA ABOI'aJlpo;

- PACKPBIBATh CMBIC/ NOHSTHIT «Ter1oBoil 3¢hexT peakinmy, «MONApHBIT 00beM»;

- XapaKTepi30BaTh (PH3MMECKHEe H XIMITMECKHE CBOIICTBA BOJIBI;

- PACKPBIBATH CMBICT IIOHATHS «PACTBOP».

- BEIMICIIATE MACCOBYIO JI0JTK0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE:

- IPUTOTOBIATE PACTBOPEI € ONpe/ie/IeHHOI MacCOBOIi JI0JIeil paCTBOPEHHOTO BEIIeCTBa:

- Ha3bIBaTh COeIMHEHNS H3YYeHHBIX K1acCOB HeOPraHHYeCKHX BellecTs;

- XapaKTepH30BaTh (PH3MYECKHe H XHMHYeCKHe CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHHYecKHX
BeIleCTB: OKCHIOB, KHCIIOT, OCHOBaHMIIL, COJIeil:

- ONpeeNATh NPHHAUICAKHOCTh BENIECTB K ONpeeIeHHOMY KJIacCy COe/IMHEHHIT;
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- COCTABATE (POPMYTIBI HEOPrAHHYECKHX COeINHeHMIT H3yYeHHBIX KITacCcoB:

- NPOBOIHTH ONBITHI, NOATBEPKAAIOUINE XIMIYEeCKHe CBOCTBA H3YIeHHBIX K/1acCOB
HEOPraHMYecKHX BelecTs:

- Pacrno3HaBaTh ONBITHBEIM ITYTEM PACTBOPHI KMCIOT M HIeT0Yeil 10 M3MEHEHHIO OKPacKH
HHINKaTopa;

- XapaKTepH30BaTh B3aHMOCBA3L MEKIY KIACCaMIl HEOPraHIYECKIX COe/ITHEHMIT:

- packpbisats cMbic [lepnomiueckoro sakona [ M. Menneneesa:

- OOBACHATH (PH3HMYECKHIT CMBICT AaTOMHOTO (MOPAAKOBOT0) HOMepa XHMIIECKOTO IeMeHTa,
HOMEpOB I'PYIIBI i NepHoaa B nepromnueckoii cucreme /.M. Menneneesa:

- OOBACHATH 3AKOHOMEPHOCTH H3MEHEHNs CTPOSHHs! ATOMOB, CBOIICTB 3/IEMEHTOB B [Ipejenax
MAJIbIX IePHOIOB 1 IJIABHBIX OATPYIIIL:

- XapaKTepH30BaTh XHMIYECKHE YTeMEHTH (0T BOJI0pO/Ia /10 Kaabllng) Ha OCHOBE HX MOJIOKEHHSA
B nepnourieckoit cucteMe J[ M. Mennieneesa 1 ocobeHHOCTEI CTPOSHHS HX aTOMOB!

- COCTABIIATH CXEMBI CTPOCHHS aTOMOB nepBhiX 20 3neMeHTOB nMepnomrdeckoii cucrems [ H.
Menzeneesa:

- PACKPBIBATh CMBICT MOHATHIL: «XIMIYECcKasd CBA3BY», «MEKTPOOTPHIIATETBHOCTHY;

- XapakTepH30BaTh 3aBHCHMOCTb (PH3HYECKHX CBOIICTB BellecTB OT THIIA KPHCTAUTHYECKO
peIeTKIL:

- OTIpe/IeNIATh BH XHMITMECKOI CBA3M B HEOPraHMMECKHX COSIMHEHIAX:

- m300paKaTh CXeMBbl CTPOSHHSA MOJIEKY BEeleCcTs, 00pa3soBaHHbIX Pa3HBIMII BIIAMI
XHMHYECKHX CBs3eil:

- PACKpPBIBATH CMBICI HOHATHIT (HIOHY», «KATHOH». «AHHOHY., (AEKTPOIHTEIY, «HEMIEKTPOINTHIY,
(OQIEKTPOINTHYECKAS JUCCOLHALINSD), «OKHCIHTEIbY, «CTENEeHb OKHUCIICHH» «BOCCTAHOBHTEIbY.
«OKIHCIIEHIEY, «BOCCTAHOBIICHHE:

- OnpeensTh cTelleHb OKHCICHNS aTOMa 371eMeHTa B COeTHHeHHH,

- PACKPBIBATE CMBICI TEOPHH IEKTPOTHTHIECKOI ICCONAIIIL;

= COCTABJIATH YPABHEHHA MIEKTPOIHTHYECKOI AHCCOMHALITHN KHCIOT, eo4eii. coeil:

- OOBACHATH CYIMHOCTH MPOIIecca IMeKTPOTHTHIESCKOI JMCCONMAIIT 1 Peakinii HOHHOTO
obmeHa;

- COCTABJIATH TOJTHBIE 1 COKPAIICHHBIE HOHHBIE YPABHEHHA PeaKinmi oOMeHa,

- OlIpeIeIATh BO3MOKHOCTD IIPOTEKAHNS Peakiiii HOHHOIo oOMeHa:

- IPOBOIHTH PEAKIIHH, MOATBEePAKAAoNIHe KaueCTBeHHBII COCTaB PasIYHBIX BellecTs:
oInpeenATh OKHCAHTEIb H BOCCTAHOBHTEIb,

- COCTABIATE YPABHEHHS OKHCIHTEIEHO-BOCCTAHOBHTEIBHBIX PEAKITIIL;

- Ha3pIBaTh (PAKTOPBI, BAHAIOIINE HAa CKOPOCTh XHMITYECKOil peaKiini;

- KJIaccHQHITPOBaTh XIMITMECKHE Peakilii Mo pa3TiTHBIM MPH3HAKAM;

- XapaKTepn30BaTh B3aHMOCBA3b MEK/Y COCTABOM, CTPOEHIEM 1 CBOIICTBAMI HEMETAIUIOB;

- TPOBOINTH OMBITHI M0 MOIYIEHHIO, COOHMPAHNIO H H3YYEHIIO XIIMITYeCKHX CBOIICTB
razoo0pa3sHbIX BeIIeCTB: YIJIeKHCIOTO ra3a, aMMHIaKa;

- pacro3HaBaTh ONBITHBIM IyTeM ra3oo0pasHble BemecTBa: YIACKHCIBII ra3 i aMMHaK:

- XapaKTepH30BaTh B3alMOCBA3b MEK/IY COCTABOM, CTPOSHHEM H CBOIICTBAMH METAIOB;

- Ha3bIBaTh OPraHMYECKHe BEMIeCTBA MO UX (opMyne: MeTaH, 3TaH, 3TIICH, METaHOI, 3TaHOI,
[THIIEPHH, YKCVCHAf KHCIOTa, AMIHOYKCYCHas KHCJIOTA, CTeapHHOBas KHCJIOTa, OJeHHOBas
KHCTI0TA, TITI0KO3a;

- OLIEHHBATH BIISAHIE XIMHYECKOI'O 3aIPA3HEHNS OKPYAKAlOIeil cpeibl Ha OPraHiiM HeloBeKa;

- FPaMOTHO OOpamaThCes ¢ BemecTBaMil B MOBCEIHEBHOI KH3HM,

- OnpeJeNnaTh BO3MOKHOCTE NPOTEKAHNA PeaKIliil HEKOTOPhIX NMpe/ICTaBHTeeil OpraHiIecKnx
BEIIECTB C KHCIOPOIOM, BOZOPOJIOM, METALIAMIL, OCHOBAHIIME, IaJ0r €HaMIL

BblllyCRllI!K HOJIYIHT BOSMOKHOCTD HAYMHTLCH:
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- BBUIBHIATh I NPOBEPATH HKCHEPHMEHTAIBHO IHIIOTe3hl O XHMIMECKHX CBOICTBAX BellecTs Ha
OCHOBE HX COCTaBa M CTPOSHIA, HX CIIOCODHOCTH BCTYNATh B XHMHYECKHEe PEakini, O XapaKrepe
1 MPOYKTAX Pa3THTHBIX XHMITYECKIX PeaKImii;
- XapakTepH30BaTh BelIECTBA 110 COCTABY, CTPOEHHIO H CBOIICTBAM, YCTaHABINBATD IIPHYHHHO-
CIIeICTBEHHBIE CBA3H MEAKIIY JAaHHBIMH XapaKTepHCTHKaMH BellecTsa;
- COCTABJIATH MOJIEKYJIPHBIE H MOJHbIe HOHHEIE YPABHEHHA 110 COKPALIEHHBIM HOHHBIM
YPABHEHIAM:
- IPOTHO3NPOBATE CHOCOOHOCTH BENIECTBa MPOSB/IATE OKHCINTEIbHEIE HUIH BOCCTAHOBHTETEHBIE
CBOIICTBA C YMETOM CTeleHeil OKICISHNS IeMEHTOB, BXOMIIIX B €TI0 COCTaB;
- COCTaBJIATH YpaBHEHHA Peakiyii, COOTBETCTBYIONIHX MOCIeI0BaTeIbHOCTH [IpeBpalieHHi
HEOPraHNIeCKHX BEMIeCTB Pa3/INIHBIX KIacCOB.
- BBUIBHI'ATh M [IPOBEPATH HKCHEPHMEHTAIBHO IHIIOTE3kI O pe3yIbTaTaX Bo3AeliCTBIA Pa3IMHbIX
dakTopoB Ha H3IMEHEHHE CKOPOCTH XUMHYECKOI PeaKiiii:
- HCHOIBL30BATh NpHOOpPETeHHbIE SHAHNA JUIL IKOIOIHYeCKH IPaMOTHOIO HOBEIeHI B
OKpYyKaromeii cpeje:
- WCIMOB30BaTh NpHOOpPETEHHBIE KTOUEBbIe KOMIICTEHIIHH NPH BHINOTHEHIH TMPOEKTOB N
yueOHO-ICCIeIOBATNbLCKIX  3ajad [0 H3YMeHHMIO CBOIfCTB, cnocoboB noayueHus o
PAcIO3HABAHNSA BEIECTB:
- 0OBEKTHBHO ONEHHBATh HHPOPMAIITIO O BENNecTBAX H XHMIMECKHX Mporeccax;
KPUTHYECKH OTHOCHTBLCA K [ICeBoHay4Hoil nrdopmarin, Hexo0pocoBecTHOIl pexiiame B
cpeacTBax MaccoBoii HH(popMaLm;
- OCO3HABATH 3HAYCHHE TEOPETHYECKHX 3HAHMIT 10 XHMHI JUIS HPAKTHYECKOI AesTeIbHOCTH
YeJloBeKa:
- CO37aBaTh MOJETN W CXEMBI /Ul pelieHns Y4eOHBIX N MO3HABATEe/IBHBIX 3a71aY; TOHHMAaTh
HeoOX0omMoCTE cOOMIOIEHNA MPEITHCAHNIL, NPe/UTaraeMbIX B HHCTPYKIIHAX 10 HCIOTb30BAHHIO
JIEKAPCTB, CpeCTB OBITOBOI XHMHH 1 Ap.

Paznen 11
Conepxanne y1edHOro npeamera

B cucreme ectecTBeHHOHAYYHOro 0Opa3oBaHI XHMIA Kak yaeOHBII npeaMer 3aHnMaer
BAKHOE MECTO B TO3HAHHH 3aKOHOB MpPHPOJbL, (POPMIPOBAHNN Hay9IHOIN KAapTHHBI MIpa,
CO3/IAHHH OCHOBBEI XHMHYECKHX 3HAHMII, HEOOXOHMEIX JUIS MOBCEIHEBHOI JKI3HIN, HABBIKOB
30POBOTrO H 0E30MaCHOIO JUIA HMeJIOBeKa I OKpYAKalomiel ero cpejsl obpasa JKI3HIL, a TaKKe B
BOCIHHTAHHH KOOI MYECKOIT KYIbTYPhL

YenemHocTs H3y4eHHS XHMHH CBA3aHa ¢ OBJAJeHHeM XHMITYecKHM S3BIKOM. COOMOIeHHeM
npaBil  OesomacHoil paboOTBl MpPH  BEINOJHEHNMH XHMHYECKOTO SKCHEPHMEHTa, OCO3HaHHeM
MHOTOYICICHHBIX CBA3EH XHMIH ¢ JAPYIHMH [peMeTaMi MKOIBHOTO Kypea.

[IporpamMMa BKTHOYaeT B cedS OCHOBBI HEOPraHHYECKOI H opranmdeckoii XxuMun. [ maBHoIT Haeeil
NporpaMMel SBISeTcs co3aaHie 6a30BOro KOMILIEKCa ONOPHBIX 3HAHINT 0 XHMHH, BEIPa/KeHHBIX B
(dopme, cooTBETCTBYIOMIEHT BO3PACTY OOYIAIONIIXCH.

B comepkaHHm [JaHHOTO Kypca Mpe/CTaBlIeHbl OCHOBOIMOJAraloNine XHMHYecKne
TeopeTHYecKie 3HaHNs, BKIIOYAKOININe H3yIeHNe COCTaBa il CTPOEHHS BEIIecTB, 3aBICHMOCTH HX
CBOMCTB OT CTPOEHIHA. IPOrHOZHPOBAHUE CBOICTB BEIIECTB, HCCIIEMOBaHUE 3aKOHOMEpPHOCTEN
XHMHYECKHX (pespammeHnil M myreil ynopaBieHHs HMH B UeMMX [OIYYeHHs Bellecrs u
MaTepHaioB.



Teopernveckyio OCHOBY H3yMeHHA HEOPraHHYeCKOH XHMHI COCTaBIfeT aTOMHO-MOJEKYISpHOe
yuenne, Ilepnommecknii 3akon J|.M. Menneneepa ¢ KpaTKNMH CBeJCHHAMIH O CTPOSHHN aToMa,
BIJIAX XHMIYECKOI CBS3IL 3aKOHOMEPHOCTAX NPOTEKAHMA XIMIMMECKHX peakimii.

B mydennn Kypca 3HauUHTENBHAS pPOdb OTBOANTCH XHMHYMECKOMY OSKCIEPHMEHTY:
NpPOBEJICHHIO TPAKTHYECKNX M 1a00paTopHBIX paboT, ONMNCAHHIO Pe3yIbTaTOB YHIEHHTECKOro
IKCIEPHIMEHTa, COOMOICHI0 HOPM 1 npaBi Ge3omacHoil paboTel B XHMIMecKoil 1abopatopu.

Peammsamms naHHOI mporpaMmel B mporecce oOyUeHHS TMMO3BOIHT OOYHAIOMIMMCH YCBOHTH
KIIOUEBbIE XHMHYECKHEe KOMIIETEHIIH M MOHATh POTh W 3HAWEHHe XHMHH CpeIl APYTHX HayK O
IIpHpoe.

Usyuenne mnpemvera «XuMuHS» B 49acTH (opMmMupoBaHms VvV oOyvalOIINXcs HayIHOTO
MHPOBO33PEHNS, OCBOCHNA OOIMeHayJHBIX MeToA0oB (HaOmroIeHNe, W3MepeHHe, SKCIepHMEHT,
MOJIC/INPOBAHNE), OCBOCHHA NPAKTHYECKOr0 NPHMEHEHHS HAayYHBIX 3HAHIII OCHOBAHO HAa
MEKIPEIMETHBIX CBA3AX ¢ npeameramu: «bnonormsy», «eorpadmsy, «Mcropusay, «Jlureparypay,
«Matemarnka», «OCHOBBI 0e30MACHOCTH KH3HEAEATEILHOCTH», «Pycckuil s3bIK», «Pu3pkay,
«IKOIOTHA.

IlepBorauanbabie XHMAIECKHE NOHATAS

Ipeaver ximun. Tena u BemectBa. OCHOBHBIE METOZbl HO3ZHAHHA: HaOMIOJCHHE. H3MEPEHIe,
skcrepuMent. Pminteckne n XuMmmdeckue spiaeHna. Uncrsle BemectBa n cMecn. Cnocobbr
pasnenenns cmeceil. Atom. Monekyna. XuMigecKuil 7eMeHT. 3HAKH XHMHYECKHX 371eMeHTOB.
ITIpocthie m crnokHBle BemecTBa. BaneHTHOCTh. 3aKOH NOCTOSHCTBA COCTaBa BellecTBa.
Xnvirmeckne dopmynel. Manekes. OTHOcHTenbHAS aTOMHAs W MOJEKynaspHas Maccel. MaccoBas
JI07I XHMIMECKOTO IEMEHTa B COSJNHEHMI. 3aKOH COXPAHEHHS MACCHl BeInecTB. XHMHYecKHe
ypasuenns. Koouumentsr, YenoBus i nOpusHaki HporeKkaHus XuMpdeckux peaxumii. Mous —
eIIHHIA KOJIYecTBa BemecTsa. MonspHas Macca.

Kucaopon. Bonopon

Kncnopoa — xummuecknii anemMeHT 1 npoctoe BemectBo. O3on. CoctaB Bo3ayxa. Pu3irieckne n
XIMIYecKie cBoiicTBa kucnopoma. [lomyuenne m npmMenenne kucnoposa. Terooil adipexr
xumirgeckux peakuuii. ITorsrie 06 2K30- 1 spoTepMIdeckux peakunsax. Boaopoa — xuMuveckuii
MEeMeHT NI npocroe BemecTso. Puspueckue 1 XuMideckue cpoiicrsa sozgoposa. ITonyuenne
Boopona B naboparopun. [lomyienne Bomoposa B mpombmnenHocTH. Ilpnvenenne Bomopona.
3akon Aporaapo. Monaprsii o0bem ra3os. KavecTBenHble peakiim Ha ra3o00pa3Hble BelecTBa
(xucmopon, Bogopoa). O0beMHBIC OTHOIEHNS Ta30B MPH XHMHYECKIX PeaKImIX.

Bona. Pacrsopsl

Boxa B npupozne. Kpyroeopor Boasr B npupozge. ®usmteckie H XHMIYMECKHE CBOICTBa BOJIBL
PactBopm. PactBopnmocts Bemecte B Boje. Konmentpamms pactBopoB. Maccopas gons
PACTBOPEHHOIO BEeIeCTBa B pacTBoOpe.

OcHoBHBIE KJIACCHI HEOPTAHHIECKHX COeTHHeH i

Oxcmapl.  Knacendukamns. Homenwiarypa. ®Pmsmdeckue cBoiictBa  oKcmos. XuMudeckite
cpoiictBa okcmaoB. [lomyuenne m mnpumenenne okciaoB. OcnoBamng. Knacendukanms.
Howmenxnatypa. ®usmueckne cpoiictBa ocHoBaHmi. Ilonyuennme ocHoBammii. XuMmmHueckne
cBoiictBa ocHoBaHmil. Peaxima meiftpammamm. Kucnors. Knacendukamms. Homenxnatypa.
®meckne coitctsa kncnort. [Tomyuenne n npuMenenne Kncenot. XuMIHecKie CBOHCTBA KHCIOT.
Humkaropsl. Mi3sMeHeHIle OKpacki HHANKATOpoB B pasmnunbiX cpenax. Comn. Knacenduxarms.
Homenxnarypa. ®usngeckne cpoiicrsa coneii. [Torxydenne n npumenenue coneil. Xummgeckne
cBoiicTBa corneil. ['eHeTnMeckas CBA3b MEKITY KJIacCaMi HeopraHmviecknx coemuenmii. [TpoGrema
0e30MacHOTO HCNOTB30BAHNA BEMECTB H XIMHYECKITX



peaxiii B MoBceIHeBHOIl KH3HHN. TOKCHYHBIE, roplovie H B3phIBOONACHBIe BemecTsa. bertoBas
XHMIYecKast TPaMOTHOCTB.

Crpoenne aroma. Ilepuoanvecknii 3aK0H B NePHOIHTECKAS CHCTEMAa XHMHTECKHX 3/ 1eMeHTOB
J.H. Menneneena

Crpoenne atoMma: sIpo, sHepreTmdeckmii ypoBeHb. CocTaB sjpa aToma: NMPOTOHBI, HEITPOHEL
Hzotoner. [lepnommmeckmii 3axkor JI.M. Menneneepa. Ilepnommeckas cncreMa XmMIHMECKHX
anementos  JIH. Menneneesa. @usuyeckuii  CMBICI  aroMHOro  (IOPSAKOBOIO) HOMepa
XHMHYECKOIO J1eMeHTa, HOMepa IPVIIb 1 repuoja nepuoamdeckoii cucremsl. Crpoenne
JHEPreTHHeCKHX YpoBHell atoMOB nepBhiX 20 XHMHYECKHX IEMEHTOB IePHOIMECKOll CHCTeMBI
JIL.H. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOIICTB aTOMOB XHMHYECKHX 31eMEeHTOB M HX
COeIMHeHHIT Ha OCHOBe MOJIOKeHHs B mepHommdeckoii cucreme M. Menneneesa n crpoeHns
atroma. 3Havenne Ilepnoumeckoro 3akona /.M. Menneneena.

Crpoenne BemecTB. XHMHYIECKAS CBSI3b

DNEKTPOOTPHUATEIBHOCTL ATOMOB XHMITHeckuX dieMerToB. Kopantenrnas xuMideckas

CBA3b: HenmonspHad n nonsgpras. IlorsaTne o BogopoaHOii ¢BA3H 1 ee BINAHIN Ha (H3HIecKie
CBOIICTBa BemecTs Ha mpuMmepe Bojel. Monmas cBa3p. Metammmeckas cBa3b.  Tumsl
KPHCTAUIHYECKUX peleToK (aToMHast, MOJIeKY/IsSpHas. HOHHAs, MeTa/liueckas). 3aBHCHMOCTE
(u3iygecKiX cBOIICTB BEIeCTB OT THIIA KPHCTAUINYECKOIl pereTkil.

XnuMuecKHe peaknnn

IMonstte o ckopoctu Xumirdeckoli peaxu. PakrTopsl, BAHSIONIME Ha CKOPOCTb XIMHYECKOI|
peakumi. Ilorstne o karammsarope. Knaccmdpukamms XuMIMeckmX peaxkumii 1Mo pa3mimiHBIM
NpH3HAKAM: YHCIY M COCTABY HCXOJHBIX H TOJYYeHHBIX BeINecTB, H3MEHEHHIO CTereHeil
OKHCJIEHHST aTOMOB XHMHYECKHX /I€MEHTOB. NOITIONMIEHHI0 IUIH  BBIACICHHIO SHEPIHIL
DMeKTPONIHUTHYECKAS ICCOHAINIA. DIeKTPOIHTH H HeanekTpoanTsl. Monsr. KaTinoHs! 11 aHNOHEL
Peaxumn wonroro obmena. Venosus npoTekaHus peakuuii HOHHOro odMeHa. DIeKTpoanTHYecKas
Jucconuanis Kuenot., menoveit n coneil. Crenens oxkucnennd. Onpejenenne creneHy OKHCICHNS
aTOMOB XHMHYECKHX 371eMeHTOB B coeqmHeHnax. Oxucantens. Boccranosnrens. CymHocTs
OKIIC/THTeTbHO-BOCCTAHOBHTE/IBHBIX PeaKITHii.

Hemeraman: IV — VII rpynn u ux coennnenns

ITonoxenne HeMeTa/UIOB B NepHOIYeEcKoil cucreMe xumiecknx aementos J[M. Menneneesa.
Obmme cpoiictBa HemetanwnoB. [anorensr: dumsmmeckine n xmMmdeckie cpoiictea. CoeanHeHns
rajoreHoB: XIOPOBOJOPOA, XIOPOBOLOpOIHas Kucnora u ee comi Cepa: dusuueckue u
xuMmigeckite cpoiicTBa. CoeMHEHNS Cepbl: CepoBOAOPOA, cyIbpuubl, OKciybl cepel. CepHas,
CepPHHCTaAs M CepOBOIOPOIHAA KHCAOTH H HX COMH. A30T: (u3HYecKne H XHMIIecKHe CBOICTBA.
Ammuak. Comn ammonns. Oxenasl a3ota. A3oTHas Kncnota n ee comi Pocdop: Ppmsimaeckne n
xumigeckne cpoiictea. Coegnuenns docedopa: okenn goedopa (V), oprodocdopuas kicnora i ee
comu. Yriaepox: (u3mdecKkHe H XIMHYeCKHe CBOIicTBa. AUIOTpONHS VIjlepoja: auMas, rpadur.
kapbus, ¢ymepenst. Coeunenns yriepoaa: okeuas yriaepoga (IT) u (IV). yroassas kucinora u ee
com. Kpemnmii i ero coemaeHns.

MeTta/uibl B HX COeHHEHHS

[Tonoxkenne MeTaIoB B MepHOANMEcKOil cncteMe XxmMmmdecknx temeHtoB J[.M. Menneneesa.
Metamsl B npupojie n obnme criocodbl nx nomyderns. Obmmte Q3mtieckne cBOHCTBA METAIOB.
O6mme XuMpYeckHe CBOICTBA META/UIOB: peakiHu ¢ HeMeTa/IaMH., KHCIOTaMIL. COISMHL
DnexTpoxumudeckuii psaa Hanpsokenuii Metannos. Illenounsie MeTamisl H HX COEIUHEHIS.
IllenounoseMenbHBle MeTALIBI N HX CcoelHMHeHHS. AmoMuHHIL. AMQPOTEPHOCTH OKCHAA o
riapokenia amoMuand. JKeneso. Coe/HeHHs Kelesa U HX CBOICTBA: OKCIUIBL, I'HAPOKCHIBI H
comm xenesa (11 i I10).

IlepBonauajbable cBeIeHHs 00 OPramuIecKHX BellecTBAX

IlepBoHaYaIbHbIE CBEIEHHS O CTPOSHMH OPraHIMECKHX BEIecTs. VITIeBOZOPOILL: MeTaH,

3TaH, THaeH.  MCTOYHHKH  YITIeBOZOPOZOB:  NPHPOAHBNT  ras, HedTh,  yroib.
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Kncnoponconepxkanme coeMHEHN: CUPTHI (METAHOI, 3TAHO, TIHIEPHH), KAPOOHOBEIE KICIIOTHI
(VKCycHAs KHCIOTA, AMIHOYKCYCHAs KHC/IOTA, CTEAPHHOBAA 1 OJISHHOBAsA KHCI0ThI). bronormmeckn
BaJKHBIE BEIIeCTBA: AKUPBL, III0K03a, Oenkn. XuMuyeckoe sarpasHeHne okpykalomeil cpesl n ero
MOC/IeACTBHA.

Tunbl pacueTrnbIxX 3a1a%:

Berancienne MaccoBoit 10 XHMITIECKOT0 371eMeHTa 1o (opMmyne coemaenns. YeTaHOBIeHNE
npocreiimeii popMyIbl BelecTBa 0 MACCOBBIM JOIAM XHMHYECKIX

EMEHTOB.

Berancienns no XuMimeckiM YpaBHEHIAM KOIIMYecTBa, 00beMa, Macchl BEIIecTBa Mo KOTIIecTBY,
o0beMy, Macce peareHTOB N MPOJAYKTOB PeaKIil.

Pacuer MaccoBoil 10711 pacTBOPEHHOTO BEIECTBA B PACTBOpE.

Tembl npakTHIECKHX padoT:

Jlabopatopnoe obopynosanne i npuemst obpamenns ¢ HuM. [Ipasnna 6esonachoii pabotsl B
XHMHYecKoil TabopaTtopi.

Ouncrka 3arpsa3sHeHHOI TOBapeHHOI COML.

ITpu3HaKH NpoTeKaHNA XUMITYECKIX peaKIIii.

[MTonyuenne kncnoposa n H3yHeHHE €ro CBOCTE.

IToyuenne Boopoaa i H3yYeHHe ero CBOICTB.

IIpuroToBnenne pacTBOPOB ¢ ONpeIeIeHHOI MACCOBOIT I0JIel pacTBOpeHHOTO BemecTBa. Pemenne
SKCHEePHMEHTATBHEIX 3a/1a% 110 TeMe «OCHOBHEIE KI1aCChl HEOPraHH9IecKITX

COSMHEHHID.

Peaxunm nonHoro oomena.

KawecTBeHHBIE peakim Ha HOHBI B pacTBOpE.

TTonyuenne aMMHaKa 1 H3y4eHHE ero CBOICTB.

[lomyuenne yrieknciaoro rasa i w3yueHie ero cBoiCTB.

Pemenne sxcnepuMenTanbibix 3a1a4 no teMme «Hemeramwint IV — VII rpymmn it ux coezmmenuiiy.
Pemenne skcnepiMeHTATBHBIX 3a1a4 10 TeMe «MeTamibl 0 HX COeTHHeHMD).



Pasnen I11. Temaravueckoe niannpoBaHue ¢ YKasaHAeM KOJHYECTBA 1ACOB, OTBOAHMBIX
HA OCBOCHHE KAKI0H TeMbl

8 KVIACC

Ne
n/'n

TeMe

Tema ypoka

Kou-
BO
ACOB

pumeuanue
(Hcnoab3zoBanue
obopynoBanns Touxkn
pocra)

Ilepponauaabublie xuMutieckHe noHsaTHs (2549)

1

peamer xumun. Tena i BemecTsa.
CHOBHBIE METO/Ibl MIO3HAHNS:
abmroieHne, m3MepeHne, KCIepIMeHT.

(B

[Mpaxriraeckas paora Nel. JlaGoparopuoe
OOpYI0BaHIE 1 TPHEMB] 0OpaIeHns ¢
priv. Tpasivna Gesonacuoii paborsr B
KIMITaeckoii 1adbopartopmn. Ctpoenne
[IaMEeHIL.

[ {1npposas naboparopus
RELEON

[ {11pposoit naTank
reMIiepaTyphl
CriproBKa

CBeda.

2

[ S

Dirsieckue i XHMHYECKHe siBIeHs

Hictrie BemectBa n eMecH. Criocobnt
a3/e/IeHns cMeceill

[[TpaxTireckas pabora Ne2. Ouncrka
BarpsA3HEHHOI NOBAPEHHOI COMIL.

Atom. Mozekyia.

X IIMIYeCKHIT 3TeMeHT. 3HAKH XIMHIeCKIX
HIIEMEHTOB

In[)OCTblC 1T CTIOKHBIC BCHICCTBA,

IBaneHTHOCTE

3aKOH MOCTOAHCTBA COCTaBa BellecTBa.

Ximuueckite hopmy:isl. MHaekcsl.

(OTHOCHTEIbHAS ATOMHAs H MOJIEKY/ISpHAsS
jMacchl

accoBad J107149 XIIMITHIECKOro 3JICMCHTa B
OCIHHCHIIL.

[Buruncienne MaccoBoit J0JIH XHMHYECKOI'O
PIICMCHTa 110 (1)01).\{\’.'-18 COCIIHCHIA.

et
h

Veranosiienue npocreiinreii gopmyIin:
BerecTBa 10 MaCCOBBIM J0/1SM
XITMITUECKIX TIEMEHTOR.

16

16

[MaccoBast 1018 XIHMHYECKOTo TeMeHTa B
COCTHHCHHI

17

17

3aKOH COXpPAHEHNA MacChl BEIIECTB.
UleMOHCTPALMOHHBIIH SKCIePHMEHT. «3aK0H
COXPaHEHHS MACCHI BEIECTB»

BeChl TEXHOXHMHYECKHE
JUIH 3]IEKTPOHHBIE, CBeYa;

co;16a iocko10HHag 250
[:Ul: JOKKA U1 CARUTaHIs
BEIecTB

18.
19

18.
19

Xiviraeckne ypasrenns. Koaddumments.

2

20

20

Venosus i MPpH3HAKH MPOTCKaHNA
\nmlmecxnxpeamrm‘i.




pakTiieckas pabora Ne3. Ilpisnaxn
POTEKAHNS XHMITIECKHX PeaKITHii.

M

{o1b — eHAIA KOTHYeCTBa BelecTBa.
OJIApHaA Macca.

23

[Monspras mMacca.

24

oHTponbHag pabora Nel no reme
dleppoHayaibHbIe XHMITYECKHe TOHATH»

BIMHCICHNA 110 XHMHYECKUM YPaBHEeHHAM
cosmyecTsa, o0beMa, Macchl BelecTsa 1o
COMHYECTBY, 00BEMY, Macce peareHToB I

OVKTOB PEaKIIH.

Kucaopon. Boxopon (94)

26

HCI0PO — XUMHYECKHIT 31eMeHT H
poctoe BemecTBo. (30H. CocTas BO3ayXa.

H3IMYEeCKHE H XMMHYeCKHe CBOIICTBA
HCTT0POJIA.

28

IHO.TIV‘lCHlle I NMPpHMEHEeHHE KHC/IOpoaa.

29

[Ipamuqecxax pabota Ned. Tlonyuenne
JICTI0pOJ1a 1 H3VIeHHe ero CBOIICTB.

h

0J0PO — XHMHYECKHIT 37IeMeHT 1

poctoe BeinecTo. [Tonydenne Bogopoja B
maboparopun. ITonyaenne Boaopoaa B

POMBIIUIEHHOCTH.

N3IMECKHE I XIMHYECKIE CBOICTBA
opopojaa. [Ipnmerenne Bogopoa.
\aTeCTBeHHBIE PeaKINi Ha ra3000pa3Hble
emecTsa (KHCI0POL, BOAOPOA).

(]
9

[[IpakTiueckas pabora Ne3. ITomyuenne
BOIOPO/A 1l H3VUeHHE ero CBOICTB.

(S
2

3akon Aporajapo. Mostpaslit oObeM rasos.
O6beMHble OTHOIISHHS Ia308 IpH
XITMHYECKIX PeaKIlisix.

)
oS

9

BIMHCICHNS 110 XHMHYECKIM YPABHEHHAM
conmvecTBa, 0ObeMa, Macchl BellecTsa 1o
CONTMYECTBY, 0OBEMY, Macce peareHTOB IIH
POIVKTOB PEAKINNH,

Boaa. Pacreopsl. (51)

‘2
‘N

[Bosa B npupose. Kpyrosopor Boast B
frpupoje. Ousndeckie 1 XuMIYecKne
CBOIiCTBA BO/BL JleMOHCTpanmoHHbIII
HDKCIIEPHMEHT .

kPa3znoxkeHnne BOJIBI 3TEKTPHYECKIM
TOKOMY.

pudop s ONBLITOB
DASKTPHYECKIM TOKOM]
[ICTOYMHIK MOCTOSTHHOTO)
Toka: mpoOupky — 2 mr. ,
[POHYMEPOBAHHBIE;

TyMIHKA CIIHPTOBKA:
[poOKH — 2 1IT, MHHLET.

L)

acTBOpbl. PacTBOPHMOCTH BellecTs B BOJe.
OHIEHTpaIms pacTBopoB. Maccosast 1ons

DACTBOPEHHOI'O BEIICCTBA B paCcTBOpE.

)

acueT MacCOBOI JIOIH PacTBOPEHHOIO
€IIECTBa B pacTBOpeE.
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38

PacTBOPOB ¢ ONpeIe/IeHHOIl MacCoBOIT
[1071€ii pACTBOPEHHOTO BEMIECTBA.

[ I[paxTieckas pabora Ne6. [IpnroToBnenne

oHTponbHaA pabota Ne2 o Teme
Kucnopon. Bozopoa. Bojga».

OcHoBHbIE KIACCHI HEOPraHHYeCKHX coeanuennii (174)

40

Oxcnasl. Knacendukaons. Homenknatypa

11

Dr3nyeckiie CBOICTBA OKCHIIOB.
X IMITgecKie CBOICTBa OKCHJIOB,

)

[Tonvuenne u IPIMECHCHIIC OKCILIOB.

-
]

Ocuopanms. Kiacendukars.
HomenkaTypa

4

KDisHgecKie CBOICTBa OCHOBAHMIL,
[ TomyaeHne OCHOBAHHIL.

6

XHMITIecKie CBOICTBa OCHOBAHMIL.
JlaGoparopuslii onsiT . «OcHOBaHNA .
Peakis Heftrpanmsammm

[ [npposas naboparopns
RELEON

[ (ndposoii pH. mratis ¢
BAKHMOM: [19Th
XKIMHYECKHX cTakaHoB (25
MUT): [IPOMBIBAJIKA.

46

[Kicaorsl. Knacendukanns.
Homenknatypa. Pusireckne cBoiicTa
KIICIIOT.

17

[ lorviaene n npuUMEHeHHe KHCIIOT.

48

X Mirgeckne cpoiicTBa Kiueaor. Peakisg
preii TpaI3alim.

o
o

10

[Mamkaropel. UsmeneHne okpackn
JIHIMKATOPOB B Pa3/IMYHBIX Cpejlax.

4
o

11

Comu. Knacenduxkams. Homenxnarypa.
(DI3HuecKie CBOHCTBA COIeil.

12

[loyaenne n INPHMCHECHIIE coleil.

hlth
ro|—

13

X iMigeckne ¢cBoiicTsa coell.

N
o)

15

14,

["enernyeckas CBA3b MEAY KIacCaMH
HECOPIaHIMEeCKHX COeIIHEeHNIT.

(3] =) =

0 A
b

h

16

[IpaxTigeckas pabora Ne7. Pemnenne
YKCTIEPIMEHTATBHBIX 3a/1a4 110 TeMe
OCHOBHBIE K/IaCcChl HEOPraHMYEeCKIX
coemHenni. «Onpenenerne pH
PacTBOPOB KUCIIOT H 1enoyeii»

—_—

[{ndposas naboparopus
RELEON

[{ndposoii pH. mraTus ¢
BAKIMOM: [T
KIMHIYECKHX CTaKaHoB (25
MIT). MPOMBIBAJIKA.

17

oHTponbHAg paboTa Ne3 no Teme
«OCHOBHBIE K/IaCChl HEOPTaHMIeCKIX
O UHEHII).

Crpoenne aroma. Ileproanuecknii 3aK08 o nepHoAHIecKast

cacrema xumuueckux yiemenros L H. Menneneesa

(54)

N

7

1

CTpoeHie atoMa: Sapo. HepreTHyecKuii
vpoBenb. CoCTaB si/ipa aToMa: IPOTOHBI,
peiiTporsl. M30T01bL

1

L
(<]

Hepuommecxaﬁ CHCTEMa XHMITYEeCKHX

12




ynemenToB /I U. Menneneesa. Pusnueckmit
CMBIC]T AaTOMHOTO (HOPAIKOBOIO) HOMEpa
KIMITIECKOTO 27IeMeHTa, HOMepa IpyIIb 0
[IepIo/ia MepHoIHNecKoil CHCTEMBI.

59

2

[[Tepnommeckmii 3akon JL M. Menneneesa.

60

-—

'TPOeHNEe YHepreTHYecKnX YpoBHeil
TOMOB NepBbIX 20 XHMITIEeCKHX 3/1eMeHTOB
epnomirteckoil cucremsl [ H.

eHJleeeBa.

61

h

AKOHOMEPHOCTI H3MEHEHIs CBOIICTB
TOMOB XHMITYECKHX IEMEHTOB I HX
OeIMHEHHIT Ha OCHOBE TIOJIO/KEHNS B
epuorieckoii cucreme JI. M. Menneneera
1 CTPOEHHS aToMa. 3HavieHHe
epaoandeckoro sakona J1.H.
eHJIe/eeBa.

Crpoenne BemecTB. XHMHYeCKas CBA3b (41)

62

1

Mouuas cB3b.

-
>

-

[D/1eKTPOOTPHIATEIEHOCTE ATOMOB
KITMIT9ecKHX 21eMeHToB. KoBastentHas
KIMITYeCKas CBA3b. HElONAPHAs 1
nonspras. [lorgaTue 0 BoAOpoHOIT CBA3H 1
e BIHSAHIN Ha (pr3mteckne cBoiicTsa
BEIIECTB HA [IPHMEpPe BOJIbL.

64

)

Metainueckas CBS3b.

e

HIIBI KPHCTAUIHYECKIX PEIIeTOK

aToMHas, MOJIEKYISApHAas, HOHHAsA,
eTaUmdecKkasn). 3aBHCHMOCTD (PH3HYECKHX

BOIICTB BeIIeCTB OT THIIA

(PHCTAUTIYECKOI pemeTkn. PuHaHCOBas
aMoTHOCTB. [leMoHCTpamoHHEIT

KenepuMenT. « TeMmeparypa 1asineHns

EIECTB C pa3HBIMH THIIAMH

{PUCTALTHYECKHX PEIIETOK»

udposas naboparopus
ELEON

udposoii rarauk
TeMnepaTypsl IUIaTHHOBBIIL:
[IaTIHK TEMIEpaTyphsl
TepMONapHLIiT

Xumuueckne peakuuu (34)

66

(Crenens oknciaenna. Onpenenenne
CTeneHN OKHCICHNS aTOMOB XHMITIECKHX
HIIEMEHTOB B COEIHHEHHSAX.

67

OxncanTens. BoccTaHOBHTEE.

68

LUV § )

\OHTpOIIbHad pabora Ned o Teme
«Ctpoenne atoma. [leprommiecknii 3aKoH
M. Menaeneesa. CtpoeHne BenecTsa»

Iosropenune (24)

69.

70

1,2 ll'losropelme

9

13




9 KIACC

Ne Koa- Ipumevanne
Ne | w/m Teata ypoxs Bo (Hcmoab30BaHHE
wn| B . poopyaosanns Toukn
1ACOB
TeMe pocTa)
NXumuueckue peaxnun(24q)
l 1 ETenem; okncaeHns. OKncanTen.b. l
OCCTAHOBHTETh
2 2 [CymHOCTb OKHCINTEIBHO-BOCCTAHOBHTEIBHBIX 1
€aKITHil.
[Kucaopoa. Bogopon (11)
3 1 eroBoii dpdexT XumiIrgeckinx peaxumii. 1 1ppoBas
OHsATHE 00 3K30- H SHAOTEPMHYECKIX aboparopus
eaKImsx. JleMOHCTpamOHHEIT SKCIEPIMEHT. ELEON
Tennopoii »dpekr pacTBOpeHns BeleCTB B ngposoit aaTank
ozien eMnepaTyphbl
[1/IaTHHOBBII
Xumuueckue peakuunu (94)
E | lorgTHE O CKOPOCTH XIMHYECKOIT peaKIni. 1 ndposag
AKTOPBI, BIHAIONINE Ha CKOPOCTh XHMITYECKOI abopatopns
eakimn. [Tonsarie o karammarope. LEON
eMOHCTPALMOHHEI onkIT. «M3yuenne BiausHns udpoBoii gaTHHK
a3MYHBIX (aKkTOpOB eMIepaTyphl
1a CKOPOCTh PeaKiiin) [11a THHOBBIIT
5 2 [Knaccudukarmms XuMirdeckux peaxuumii 1o 1
pas/IMHBIM IPH3HAKAM: HHCITY H COCTaBy
[ICXOIHBIX I MOJTYMEHHBIX BEHIeCTB. H3MEHEHIIO
CTeneHeil OKICIeHNS ATOMOB XHMIYeCKHX
HIIEMEHTOB: TOTTIONIEHHIO IUTH BhIICTCHIIO
DHEPIHIL
6 3 PrexkrponuTHyeckast JHCCOLMALIS. |
7 4 Paexrpomuts 1 HedtekTpoauThL. HoHBL l ndpoas
[Kations: n annous:. JlaboparopHslii onsrT . abopatopus
CHUIbHBIE H ¢1a0ble 3/1eKTPOINTEI» -LEON
ndpopoii JaTaNK
hIIeKTPOIPOBOIHOCTH
8 5 PraextpormmTHuecKas JHCCONMALINS KHCIOT, 1
fries1oelt i costeil
9 6 |Peaximm HoHHOTO OOMeHa 1
10 7 [VecnoBus npoTeKkaHus peakiinii HOHHOIO |
pOMeHa.
11 8 [[Ipaktiueckas paGota Nel. Peakimim noHHOrO 1 nposas
oOMeHa. abopartopus
LEON
1ppoBoil AaTUHK
hIIEKTPOIIPOBOIHOCTI
12 9  |Konrtponsnasa pabora Nel no teme 1

XHMHIYECKIe peaKiimm).

Hemerawnnt IV — VII rpynn 1 ux coeannenns (264)

1

JonoKeHne HeMeTalZIOB B MEPHOIITYECKOI
fcTeMe XiuMiriecknx anementos J[ U




[Menneneea. O6mme cpoiicTa HeMeTaAIOB.

14 2 [anoress:: usnueckne n XIMHYECKHe
CBOICTBA.
15, | 3.4 CoemnHeHNs rajoreHoB: XJI0POBOIOPOI,
16 XT0POBOIOPOJIHAS KHCIOTA I €€ COITH.
17 5 [Cepa: dusnyeckie H XHMHYECKHEe CBOIICTBA.
18 6 [CoemnHeHHs Cephbl: CEPOBOAOPOL, CYIb(ILIbL
OKCHJIBI CEPBL.
19 7 [CepHucras 4 CepoBOJIOPOHAN KICIOTH! H HX
COJIIL
20, | 8,9 [Cepnas kncnora.
21
22 10 [Korarponshas pabota Ne2 o teme
kHemetaums»
23 11 JAsor: dmsuyeckie # XuUMH4eCKHe CBOHCTBA.
24 12 JAmMpak
25 3 Comm amvonna. JlaBopaTopHBIil OITBIT. [ [ndpopas
«Obpasosanne costeil aMMOHMS» fraboparopus
RELEON
[ {nporsoii gaTamk
hIIeKTPONIPOBOIHOCTH
26 14 [[IpakTiaeckas padora Ne2 ITomyaenne aMmmmuaka
[1 H3YYeHHe ero CBOIICTB.
27 15  JOxcmasl azota.
28, | 16. JAsoTHag KHCIOTa H ee COJIN.
29 17
30 18  [bocdop: duznteckne n XHMIIecKne CBOICTBA.
3 19  Coemnmenns docdopa: okena gocdopa (V),
pprodocdoprag KneroTa u ee comm.
32 20 [Vraepox: pusndeckne i XUMHYECKHEe CBOICTBA.
AsoTpomig yriaepoaa: anmas, rpadur, KapOmH,
ihyutepensr.
33 | 21 [CoemmreHns yriepoga: okcnasl yraepoaa (II) n
(1V).
34 | 22 [CoemmHeHHS yIIIepoja: YTogbHas KHCIOTA 0 ee
COJTIL
35 | 23 [[Ipaxtiteckas pabota Ne3. [lomyuenne
TJICKHCIIOTO Ia3a M H3YUeHHe ero CBOIICTB.
36 24 [KpeMmHmii i ero coeHEeRNs.
371 25 pakTHvecKas pabota Ned. Pemenne
KCIEPHMEHTANBHBIX 3a/1a4 110 TeMe
Hemerawsl IV — VII rpynn 1 ux
Oe/IHHEHHID).
38 26 |Konrponsnas pabora Ne3 1o reme
E«‘Hemeramm»

Mertaaas! u ux coeqnaenns (14+9)

lonoxenne MeTaI7I0B B MepHOITIECKOIT
cHeTeMe XuMugecknx aeMmenrton [ M.
enjteneeBa. Odnme dusmeckne cpoiicTea

15




pMeTaL1oB. PuHaHCOBaS I'PaMOTHOCTS.

40

Metaniel B mprpojie n 06mme crnocoos! MX
ITOTYICHIS.

41 3 |O6mmie xuMpdecKie CBOHCTBA METaLIOB! 1
€aKIHI C HEeMETA/UTaMH, KHCI0TaMH, COJISAMHL.
42 4 PrexTpoxuMHYECKHIl P/l HANPS/KSHMH I
METALIOB.
43. | 5.6 |lenounsie METAUILI I X COEIMHEHIS. 2
44
45. | 7.8 [HlenounoseMelbHbIe MeTANLIBI I 11X 2
46 COEIMHEHHS.
47 9  JAmoMuHMIi. 1
48 10 JAMdoTepHOCTS OKCHIA U THAPOKCHIA 1
AITFOMITHHS.
49 11 PKeneso. 1
50 | 12 [Coemnenns xene3a i HX CBOMCTBA: OKCHJIBI, | [udposas
rapokeasl i1 comn xenesa (11 n IT0). ftabopatopns
TaGoparopnstii onerr M2 1 1. «Keneso. RELEON
OKiCIeHne Kele3a BO BIAKHOM BO3IYXe» [ lndposoil AaTank
[TaBIIeHNS
51 13 paktideckas pabora No5. Pemenne l
KCHEepHMeHTATBHBIX 3a1a4 no Teme «Metans
1 X COCIHHEHI.
52 14 E(ompom,uaa pabota Ned no reme «Mertauis u 1
IX COeMMHEeHNA»
IlepBoHavaA/IBHBIE CBeJeHHS 00 OPraHAY1ecKHX Bemecrsax (149)
53. | 1.2 [Tepsonauansusie cBesenns o crpoennm 2
54 OPraHYeckix BelecTs.
55. | 3.4 |Vraepoaopoasl: MeTaH. TaH. 2
56
57 5 |VriaeBoaopoasl: 3THIIEH. 1
58 6 CTOYHHKHN YTJICBOIOPO/IOB: IPHPOIHEI ras3, 1
rllecbn,. VI'01b.
59 7 E(ucnoponconepm‘amue COE/IMHEHNS . CITHPTHI 1
METAHOJ1, 3TAHOJI, IIHIIEPHH)
60. | 8.9 |Kucaopoacoaepkamme coe/IMHEHNA: 2
61 capOOHOBEIE KHCIOTHI (VKCYCHAS KHCIOTA,
sTeapHHOBadA 11 OJICHHOBaA KHCIIOTHL,
MHHOYKCYCHAs KHCI0Ta).
62 10  |bHonorngeckn BakHbIC BEIIECTBA: KHPBL |
63 11 [Buonornueckn BaxkHble BelIECTBa: IJIOKO3a. |
64 12 |Buonornueckn BajkHbIe BeIIECTBA: OEIKIL 1
65 13 [Kourponsnas pabora Ne 5 «IlepBoHayaibHbIe |
CBE/ICHNS OPraHINeCKHX BEIIeCcTBY.
66 14 Kumuueckoe sarpasHenie okpykaionieii cpent 1
i1 €10 NOCIeACTBI.
OcHOBHBIE KJACCHI HEOPraHHYecKHX coexnHenuii (24)
67 I pobiema Ge30macHOTO HCNOMB30BaHHA I

CHICCTB 1 XHMHYCCKHX peﬂlﬂlllﬁ B

16




[TOBCEIHEBHOIT /KH3HIL.

68 2 [ToxcuuHBIe, FOpPIOYHE H B3PHIBOONACHEIE 1
penectsa. beIroBas XUMHYeCKas I'PaMOTHOCTD.
Hosropenne (249)

69,1 1.2 Illomopcunc 2

70




