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Pa3zgen I. IltaHApyeMblIe pe3y.IbTATHI OCBOEHHSA y1e0HOro npeamera ®opMHpPOBaAHHE
YHHBEPCAJbHBIX YIe0HbIX JeHCTBHIA.

CraHmapT ycTaHaBIHBaeT TpeOOBaHHA K pe3yIbTaTaM OCBOEHH:A OOY9JaIOIMIHMHCA OCHOBHOH
o6pa3oBaTenpHOH IIPOrpaMMEI OCHOBHOTO 06miero o6pazoBaHH:
JHYHOCTHBIM. BKTIOYAIOINIHM TOTOBHOCTH H CIIOCOOHOCTH OOYHJArOIIHXCA K CAMOPA3BHTHIO H
THYHOCTHOMY CaMOOIpeIelIeHHI0, CQOPMHPOBAHHOCTE HX MOTHBAallHH K OOydYeHHIO H
LeJIeHalIPaBlIeHHOH II03HABATEeNbHOH JeATETBHOCTH, CHCTEMBl 3HAYHMBIX COLHATBHBIX H
MEK/IHIHOCTHBIX OTHOINEHHH, I@HHOCTHO-CMBICIOBBIX YCTAaHOBOK, OTPAKAIOIIHX IHYHOCTHBIE H
rpakJaHCKHE MO3HIIHH B JeSTeIbHOCTH, COIHATLHEIE KOMIIETEHIIHH, IPABOCO3HAHHE, CIIOCOOHOCTR
CTaBHTh LIeTH H CIPOHTH JKH3HEHHBIEe IUTaHBI, CIIOCOOHOCTE K OCO3HAHHIO POCCHHCKOH
HISHTHYHOCTH B IOJHKY/IBTYPHOM COILTHyME;
MeTANpeIMeTHBIM. BKIIOYAIOIIHM OCBOEHHBIE OOYYalOITHMHCA MeXIIpeJIMeTHble IOHATHA H
YHHBepcaldbHBle YyueOHBle MeHCTBHA (peryaATHBHBIE, IIO3HABaTelIbHBIE, KOMMYHHKATHBHEIE),
CHOCOOHOCTHP HX HCHNONH30BaHHA B YUeOHOH, IIO3HABaTeIbHOH H COLHATBHOH IIpaKTHKe,
CaMOCTOATENBHOCTh IUIAHHPOBAHHA H OCYINECTBIEHHA y4eOHOH OeATeIbHOCTH H OpraHH3allHH
y4e0HOTO COTpyJZHHYECTBAa C NeJaroraMH H CBEPCTHHKAMH, IIOCTPO€HHe HHIHBHIYATbHOH
oOpazoBaTenTbHOH TPAEKTOPHH:
IpeIMeTHBIM, BKIIOYAIONTHM OCBOEHHEIE OOyJalOIIHMHCA B XOJe H3ydeHHd ydeOHOro mpeaMera
YMEHHA cnelH(QHTIecKHe 119 JaHHOH NpeIMeTHOH O0IIacTH, BHIBI JeATEIFHOCTH IO IOIyIeHHIO
HOBOTO 3HAHHA B paMKaxX y4eGHOro IpeameTa, ero nmpeoOpa30BaHHIO H IPHMEHEHHIO B y4eOHBIX,
y4e0OHO-IIPOEKTHBIX H COLHATBHO-NPOEKTHBIX CHTYalHAX, (OpPMHpOBaHHe HAyJHOTO THIIA
MBIIUIEHHS, Hay4HBIX IIpeICTaBI€HHH O KIIOYEBBIX TEOPHAX, THIAX H BHJAX OTHOIIEHHH,
BIIaJleHHEe HayJHOH TepMHHOIIOTHEH, KIF0UYeBEIMH MOHATHAMH, METOJaMH H IIPHEMAaMH.
JIATHOCTHBIe Pe3yabTATHI OCBOGHHF OCHOBHOH 00pa30BaTeJbHOH HpPOrpaMMEI OCHOBHOIO
00mero o6pa30BAHHS OTPAKAIOT:
- BOCIIHTaHHE POCCHHCKOH I'pakKJaHCKOH HIGHTHYHOCTH: NaTPHOTH3MA, yBakeHHs K OTedecIBy,
MIPOIITIOe H HACTOsAIIee MHOTOHAITHOHAIBHOTO Hapoza POCCHH: OCO3HaHHe CBOeH STHHUYECKOH
NPHHAIIEKHOCTH, 3HaHHe HCTODHH, A3bIKa, KYIBTYphl CBOEr0 HapoJa, CBOEro Kpas, OCHOB
KyJIbTypHOTO HacleOHsd HapoIoB POCCHH H delloBeYeCcTBa: YCBOEHHE TIyMaHHCTHYECKHX,
JeMOKPAaTHYEeCKHX H TPAJHITHOHHBIX IIEHHOCTeH MHOTOHAITHOHATLHOTO POCCHHCKOTO 00ImecTBa;
BOCIIHTaHHE JyBCTBAa OTBETCTBEHHOCTH H J0ira nepen PoaHHOH;
- ¢opMHpOBaHHE OTBETCTBEHHOIO OTHOINEHHA K YYEHHIO, TOTOBHOCTH H CHOCOOHOCTH
o0yJaromHxca K CaMOPa3BHTHIO H caM0oo0Opa30BaHHIO Ha OCHOBE MOTHBAllHH K OOydeHHIO H
MO3HAHHIO, OCO3HAHHOMY BBIOOpPY H NOCTPOSHHIO JalbHEeHIIeH HHIHBHIyadbHOH TpPaeKTOpPHH
obpa3oBaHHA Ha 0a3e OPHEHTHPOBKH B MHpe npodeccHi H NpodecCHOHATBHBIX MPeINOYTeHHH,
Ha ocHOBe (OPMHPOBAHHS YBAKHTEIBHOTO OTHOINEHHS K TPYAY:
- (GopMHpOBaHHE IEIOCTHOIO MHPOBO33PEHHH, COOTBETICTBYIOIIETO COBPEMEHHOMY YDPOBHIO
Pa3BHTHA HayKH H OOINeCTBeHHOH NPAKTHKH, YYHTHIBAIOIIErO COLHAIbHOE, KYIBTYPHOE,
A3BIKOBOE, TyXOBHOE MHOrooOpa3He COBPeMEHHOTO MHpa:
- opMHpOBaHHE OCO3HAHHOIO, YBAKHTEIBHOIO H J00POKEIaTETFHOTO OTHOIIEHHS K JAPYTOMY
YeI0BEKYy, €r0 MHEHHIO, MHPOBO33PEHHIO. KYIbTYpe, A3BIKY, Bepe, I'PakKJaHCKOH ITO3HIIHH, K
HCTOPHH, KyObType, PeJIHTHH, TPAaJHIHAM, A3bIKaM, LIEHHOCTAM HapoJ0oB POCCHH H Hapo0B
MHpa. TOTOBHOCTH H CHOCOOHOCTH BECTH [JHATIOT C APYTHMH JIIOABMH H JOCTHTaThb B HEM
B3aHMOIIOHHMAHHA
- OCBO€HHe COIHAIBHBIX HOPM, IPABHI IOBeIeHHH, polleH H (GOpM COIHATLHOH JKH3HH B
Ipynmnax H coodmecTBax, BKIIOYasA B3POCTIbIe H COLHATBHEIE COOOMEecTBa; yIacTHe B IIKOIBHOM
CcaMOYTIpaBIeHHH H OOMIeCTBEHHOH JKH3HH B IIpeferaX BO3PACTHBIX KOMIIETEHIHH C y4&TOM
PerHOHANBHEBIX, THOKY/IBTYPHBIX, COITHATBHBIX H 3JKOHOMHYECKHX 0COOeHHOCTeH:



- pasBUTHE MOPAILHOrO CO3HAHMA H KOMIICTeHTHOCTH B PelIeHHH MOPAIbHBIX HpodireM Ha

OCHOBE JIMMHOCTHOrO BBIGOpa., QopMupoBaHNe HPABCTBEHHBIX HYBCTB H HPaBCTBEHHOI'O

MOBE/ICHNA, 0CO3HAHHOIO W OTBETCTBEHHOTO OTHOIIECHNA K COOCTBEHHBIM MOCTYITKAM

- ¢opMupoBaHne KOMMYHHKATHBHOH KOMIETEHTHOCTH B OOMIEHHH H COTPYIHIMECTBE CO

CBEPCTHHKAMH, JIETBMH CTapmiero # MIAMIEro BO3pacTa, B3POCABIME B TIpolecce

oOpazoBaTteTbHOIT, 0OIECTBEHHO TIOIE3HOI, YIeOHO-HCCIeI0BATEIBCKOM, TBOPISCKON H JIPYTHX

BILJIOB JIEATETBHOCTH;

- (hopMupoBaHHe NEHHOCTH 3A0poBOTO W OezomacHOro oOpaza KH3HH, YCBOCHHE MNpaBHIl

WHINBIUIYAJBHOTO 1 KO/UIEKTHBHOTO 0€30MacHOro MoBefeHHs B WPE3BHIMAITHBIX CHTVAINAX,

YTPOKAIONIIX KI3HN 1 3/I0POBBIO TIO/Ieil, MPAaBIUI MOBEICHNA HA TPAHCTIOPTE 1 HA JIOPOrax;

- (hopMHpOBaHHE OCHOB 3KOJOTHYECKOI KYIBTYPEI COOTBETCTBYIOIMICH COBPEMEHHOMY VPOBHIO

3KONIOTHYECKOTO MBIIUICHNS, PA3BITHE OMBITA KOJOTIMECKN OPHEeHTHPOBAHHOIN pediekciBHO-

ONEHOTHOI 1 MPAKTHYECKOH ACSTeTRHOCTH B KM3HEHHBIX CHTYAITHAX;

- OCO3HaHIe 3HAYeHNA CeMbH B JKH3HII YeJ0BeKa I 00ImecTBa, NPHHATHE IEHHOCTH ceMeiHoil

JKH3HH, YBaKHTeAbHOE H 3a00T/INBOE OTHOIICHNE K "WICHAM CBOEIT CeMbH;

- pasBHTHE HCTETHYECKOIO COZHAHMA Yepe3 OCBOSHHE XYA0KeCTBEHHOI'O HACIe A HapoIos

Poccnn n Mupa, TBOpUecKoii AeATETHHOCTH 3CTETHIECKOro XapakTepa:

- (popMmupoBanie OCHOB HPABOCOZHAHHA /UIS COOTHECEHHS CODCTBEHHOIO MOBEJCHUS I

HOCTYIIKOB APYIHUX [oJell ¢ HPABCTBEHHBIMH LEHHOCTAMH I HOPMaMH [OBEJeHIs,

VCTAHOBJACHHBIMH  3akoHOAaTenbeTBOM  Poccmiickoii  @enepanmm,  yOe)XZeHHOCTH B

HEOOXOMMOCTH 3anmmuaTh MPaBONOPS/IOK NMPABOBBIMHI CTIOCODAaMII 1 CPE/ICTBAMI, YMEHI

PeaT30BBIBATE OCHOBHEIE COLHATBHBIE POIN B MPEJIENax CBOEH JIeecnocoOHOCTH.
MertanpeaMeTHblie pe3yabTaThl 0CBOCHHS 0OCHOBHOI 00pa3oBaTe/ILHON NPOIpPaMMbl
OCHOBHOI'0 00IIero 00pa3oBaHHs OTPAKAIOT:

- VMeHHEe CaMOCTOATeTBHO ONpeNensTh el cBoero oOy4eHHs, CTaBHTh H (GopMYIHPOBaTh LIS

cebst HOBBIC 3a7a"H B Yu&he N Mo3HaBaTeIBHOI JACATETHHOCTH, Pa3BIBaTh MOTHBEI H HHTEPECh

cBOeIl NO3HABATEIBHOM JAeATEIBHOCTI

- YMEHHE CaMOCTOSTeIbHO IUIAHMPOBAaTh MYTH JOCTIUKeHHS [eleil, B TOM  YHCIe

aTkTEPHATHBHLIC, 0CO3HAHHO BRIOHpaTh Hanbosee sddexTnBubie crocodnl pemenns yaeOHRIX 1

MO3HABATEIBHBIX 3a71a%;

- YMeHHe COOTHOCHTH CBOM JeiiCTBHA ¢ IUIAHHPYEMBIMH pe3yiIbTaTaMil, OCYIIEeCTBIATH

KOHTPOTb CBOEIl JeATeHHOCTH B Mpoliecce AOCTIKCHIA pe3VIbTaTta, ONpeleldars CrIocodbl

AeliCTBHII B paMKaX HpeUIOKEeHHBIX YCI0BHIl 1 TpefoBaHuil, KOPPEKTHPOBaTh CBON AeiiCTBIA B

COOTBETCTBHII ¢ I3MeHsIomeiics curyanueii:

- YMEHIE OIIeHNBATH IIPABIILHOCTE BHINOIHEHNA yueOHOI 3a1a4n, cOOCTBEHHBIE BO3MOKHOCTH

€€ peleHns;

- BJaJeHHe OCHOBAMH CaMOKOHTPOJISl, CAMOOLICHKH, PHHATHSA PellieHil i OCYmecTBIeHN

0CO3HAHHOTO BHIOOpa B yIeOHOI H TIO3HABATETHHOIT ACATeTBHOCTH;

- yMeHHe ONpeieNaTh [OHATHA, Co3JaBaTh OOOOIIEHHA, YCTAaHABIMBATH AHAJOIHH,

KJIacCH(HINPOBATh, CAMOCTOATENBHO BBIOHPATH OCHOBAHHS M KPHTEPUH VIS KIaccH(HKAINN,

VCTAHABINBATE  NPHMHHHO-CIEACTBEHHBIE CBS3H, CTPOHTH JIOTHYECKOE  paccykIeHHe,

YMO3aKIIoueHne (MHAYKTHBHOE, AeAYKTHBHOE I [0 AHAIOIMI) I Je/1aTh BRIBO/ILL:

- YMEHHE CO3/IaBaTh, IPHMEHATH 1 NPeoOpPa30BLIBATE 3HAKI I CHMBOJIKI, MOJETI H CXEMBI JUIS

penreHns y4eOHBIX 1 103HABATEMBHBIX 3a1aM:

- CMBICIIOBOE YTEHHE:

- YMEHHE OPraHI30BEIBATE VIeOHOE COTPY/IHIMMECTBO H COBMECTHYIO JCATENBHOCTD C YIHTEIEM

H CBepCTHHKaMmil: paGoTaTh HMHAMBIJIVAILHO H B TpyHIe: HAXOMHUTh oOlnee pelneHne o

paspemaTh KOH(IHKTH Ha OCHOBE COTIACOBAHNA MO3MIHIT 11 YIéTa HHTepecoB. GopMyIHPOBaTh,

apryMeHTHPOBATH H OTCTAHBATh CBOE MHEHHE,



-  YMEHHE OCO3HAHHO HCHOJIB30BAaTh PEUEBBIE CPeACTBA B COOTBEICTBHH C 3ajaveii
KOMMYHHKALIM# JUIS BBIPAKCHHS CBOMX YYBCTB, MbIC/Hell B norpebHOCTEIl: IUIaHHpOBaHHSA I
Perynfinn CBOEH JeSTeNbHOCTH; BIAJCHHE YCTHOI M MHCHBMEHHOH Pevubio, MOHOIOIHYECKOIT
KOHTEKCTHOH Pevpio; pa3BHTHE MOTHBAIIN K OBJAJICHHIO KYIbTYPOil AKTHBHOTO IMOTB30BAHNA
CIOBapAMH I JAPYTHMH HOHCKOBBIMI CHCTEMAMIL:

- (opMupOBaHUE I PA3BHTHE KOMIETEHTHOCTH B 00aCTH HCHOMb30BaHIs HHPOPMALHOHHO-
KOMMYHHKaIMoHHEIX TexHonormii (1anee UKT — komnerenmm);

- ¢opumpoBaHne m Ppa3BHTHE SKONOTHMECKOTO MBIILIEHHA, YMEHHE NPHMEHATh €ro B
MO3HABATENLHON,  KOMMYHHKATHBHOM, CONMATBHOI NpakTnke o  npodeccHOHATBHOIM
OpPHEHTALIIL.

BoinycREHK HAyTHTCS:

- XapaKTepH30BaTh OCHOBHBIE METO/IbI [I03HAHNA: HAOII0Ie e, H3MEepPeHIte, IKCIIEPHMEHT:

- CBOIICTBA TBEPABIX, AIIKHX, Fa3000pa3HBIX BeNIECTB, BhUIE/SS X CYIIECTBEHHbIE MPH3HAKH:
- PAacKphIBaTh CMBICTT OCHOBHBIX XHMIYECKHX MOHATHII «aToM», «MOIEKYIa», «XIMITYecKITil
JIEMEHT», «IIPOCTOE BEIIECTBO», «CAOKHOE BEIIECTBO», «BAICHTHOCTBY, «XNMHYecKas
PeaKIng», HCMOIb3YA 3HAKOBYIO CHCTEMY XHMHI,

- PACKPHIBATE CMBICT 3aKOHOB COXPAHEHHS MACCHI BENICCTB, TIOCTOSHCTRA COCTABA, ATOMHO-
MOIIEKYISAPHOI TEOPHI;

- pa3mir¥aTh XHMIMecKHe u (pu3niecKne SBIeHHs:

- Ha3bIBaTh XIIMHYECKHe 3TeMeHTHI:

- OIIpe/IeNsiTh COCTAB BEIECTB 110 HX (hopMyIaMm:

- BAICHTHOCTh aTOMa JJIeMeHTa B COCHHeHIIX,

- ONpeieATh THIT XHMIYCCKHX peaKIii:

- HA3BIBATE HPH3HAKH If YCIOBHS MPOTEKAHIS XHMITMECKIIX PeaKIii;

- BBIABIIATH NPH3HAKH, CBHAECTENLCTBYIONIIE O MPOTEKAHI XHMIMECKOIl peakiini mpu
BBIIOTHEHH XHMIHECKOIO ONBITA;

- cocTaB/ATh (POPMYIIBl OHHAPHBIX COMMHEHMIT:

- COCTABIATH YPABHEHNA XHMHYECKIX PeaKIlif;

- cobmonars npasiia GesonacHoll paboTel NP HPOBEISHHNI OIBITOB:

- MOJIE30BAThCA Ta0OPATOPHEIM 000PYIOBAHIIEM H HOCYIOI;

- BEIMICIIATH OTHOCHTEIBHYIO MOTEKYISPHVIO I MOISPHYIO MACCHI BEIIECTB!

- BBIYHCIIATH MACCOBYIO JIOTIO XIHMIYECKOT0 3leMeHTa 110 GopMyne coelHHeHns:

- BBIYHCASATH KOMHYECTBO, OOBEeM I Maccy BellecTsa 110 KOIN4ecTBy, 00beMy. Macce
peareHTOoB IWIH IIPOAYKTOB PeaKiliu;

- XapaKTepH30BaTh (pU3HYECKHE 1 XHMITYECKIe CBOHCTBA MPOCTHIX BeIeCTB: KHCA0PO/Ia
BOJIOpOA;

- HOIY4ATh, COBHpaTh KICIOPOA H BOAOPOL:

- PAaCIO3HABATH OTBITHRIM ITYTEM raz000pa3Hble BEMIECTBA: KHCIOPOL, BOJOPOI;

- PACKpBIBATh CMBIC/I 3aKOHA ABOI'aJIpo;

- PACKPBIBATE CMBIC/ MOHSTHIT «Teru10Boil 3dipeKT peakiuy, «MONSpHbIl 00beM»,

- XapaKTepH30BaTh (PHIMMECKHE I XIMITMECKHE CBOIICTBA BOJIBL;

- PACKPHIBATH CMBIC/ IIOHATHA «PACTBOPH.

- BRIMICIITE MacCOBYIO /I0JTI0 PACTBOPEHHOI0 BEIIECTBA B PACTBOPE:

- DPUTOTOBIATE PACTBOPEI € ONPeEIeICHHOI MacCOBOI /10l PaCTBOPEHHOTO BEIECTBA:

- Ha3bIBaTh COLAMHECHNS H3YUeHHBIX K1aCCOB HEOPraHHYeCcKHX BeImecTB;

- XapakTepH3oBarth (pu3YecKHe 1 XHMHYeCcKHe CBOICTBA OCHOBHBIX KJIACCOB HEOPraHHYeCKHX
BEIIIeCTB: OKCHIOB, KHCIIOT, OCHOBaHMIL, COJeil;

- ONpe/IeNIATh MPHHAUIC/KHOCTD BEIICCTR K ONpeIeIeHHOMY K/Iaccy CoeNHeHNIT;
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- COCTABIATH (POPMYIIBI HEOPTraHITYECKIX COeIHEHMIT H3YYeHHBIX KIacCoB:

- MPOBOIMTH ONBITHI, NOATBEP/KAAIONINE XUMIYECKHE CBOIICTBA H3YIEHHBIX KIACCOB
HEOPraHI4eCKHX BeIecTs:

- Pacmo3HaBaTh OMBITHEIM IMYTEM PACTBOPHI KNCIOT 1 IIET0%ell N0 H3IMEHEHHIO OKPACKH
HHIHKATOpa;

- XapaKTepU30BaTh B3aHMOCBA3b MEKIY KIACCAMI HEOPIaHIMYECKIX COeIITHeHMIT:

- packpsisats embict [Tepnomieckoro 3akona [l H. Menneneesa:

- OOBACHATH (PH3IIECKHIT CMBICT ATOMHOTO (TIOPAIKOBOI0) HOMepa XHMITYECKOT0 IeMeHTa,
HOMEpOB IPYNIbI i NepHoaa B nepnomndeckoil cicreme /LU, Menneneesa:

- OOBACHATH 3aKOHOMEPHOCTH H3MEHEHNA CTPOSHHA ATOMOB, CBOIICTB 3IeMEHTOB B Ipejenax
MAIBIX I€PHOIOB I ITIABHBIX MO PYIIIL

- XapaKTepH30BaTh XIMIYECKHE 21eMEHTHI (0T BOJI0pO/ia /10 Kalbllng) Ha OCHOBE HX MOJIOKEHHA
B nepnomrieckoit cncteme J[ WM. Menneneea i ocobeHHOCTEI CTPOSHNS HX ATOMOB!

- COCTABIATE CXEMBl CTPOCHHSA aTOMOB MepBbIX 20 aneMeHTOB nMepnoandeckoil cucrems LU
Menzneneesa:

- PACKPBIBATH CMBICTI MOHATHIT: «XHMITYECKast CBA3DY, «MEKTPOOTPHIATEIHHOCTEY,

- XapaKTepH30BaTh 3aBHCHMOCTD (DH3HYECKHX CBOIICTB BelIeCTB OT THIA KPHCTANTIMeCKOi
PeleTKIlL;

- ONpeIeATL BH/ XHMITUECKOIT CBA3N B HEOPraHMMeCKHX COeITHEHIAX

- H300paKaTh CXeMBI CTPOSHHA MOIEKY/ BEIeCTs, 00pa3oBaHHBIX PA3HBIME BILIaMH
XHMIYECKIX CBs3eii:

- PACKPHIBATEL CMBIC/ NMOHATHIL «HOHY, «KATHOHY, aHHOH), (IIEKTPOIHTED, «HENIEKTPOIITED),
(NEKTPOIHTHYECKAS AMCCOIMALIISDY, «OKHCINTEIbY, «CTEIeHb OKHCICHIN» «BOCCTAHOBITEIbY.
«OKHCIIEHHEY, «BOCCTAHOBIICHHE:

- ONpeeIaTh CTeleHb OKHCICHHS aToMa 37IeMeHTa B COeIHHEH I

- PACKPBIBATh CMBICT TEOPHH IEKTPOIHTHIECKOI TICCOMMAIINIT;

= COCTABIATH YPABHEHHA YIEKTPOIHTHYECKOI HCCOMMALINN KMCIOT, eno4eii. coneil:

- 00BACHATH CYIMHOCTH MPOIIEcca MEKTPOMITHIESCKOI ANCCOIMAIII I PeaKimmii HOHHOTO
obmena;

- COCTaB/IATH TIOJTHBIE I COKPAIICHHbIC HOHHBIEC YPABHEHNA PeaKIm oOMeHa,

- OnpeieIiTh BO3MOKHOCTE HPOTeKaHUs peakiiiii HoHHOTro oOMena:

- IPOBOIHTH PeaKIHIL, TIOATBePAIAIONIHEe KaYeCTBEHHBIH COCTaB PasIYHBIX BelIecTs.
onpeenaTh OKHCIHTEIb H BOCCTAHOBHTEb,

- COCTaBIATh YPaBHEHNS OKHCIHTETEHO-BOCCTAHOBHTEIBHBIX PEAKIIIL;

- Ha3hIBaTh (PAKTOPBL, BIHAIOIINE Ha CKOPOCTh XHMIYECKOil peaKiimiL:

- KI1accHHIITPOBaTh XIMIMECKIE PEakilni 10 pa3IIHEIM MPH3HAKaM,

- XapaKTepn30BaTh B3aNMOCBA3b MEAY COCTABOM, CTPOSHNEM 1 CBOIICTBAMI HEMETALIOB,

- TPOBOINTH ONMBITHI MO NOTYYEHAIO, COONPAHIIO I H3YUSHIIO XITMITIeCKHX CBOIICTB
razoo0pasHBIX BEIIeCTB: YIJIKICIOro ra3a, aMMHaKa;

- pacro3HaBaTh ONBITHRIM MyTeM ra3000pasHble BellecTBa: YITIeKICTbII a3 I aMMIaK.

- XapaKTepH30BaTh B3aHMOCBA3b MEAIY COCTABOM, CTPOEHIEM H CBOIICTBAMI META/UIOB;

- Ha3bIBATh OPraHNYecKHe BENIeCTBA 1O MX (OpMyne: MeTaH, 9TaH, TIICH, METaHOIL, TaHoT,
[INIEPHH, YKCYCHAs KHCIO0TA, AMITHOYKCYCHAS KHCIO0TA, CTeapmHOBas KHCIOTA, OJIeHHOBasA
KHCIIOTA, TITIOK03a;

- OLEHHBATD BIMAHIE XUMHYECKOIO 3aIPA3HEHHs OKPYAAIONmIeil cpeibl Ha OPraHimsM 4el0BeKa:

- FPaMOTHO OOpAMIATHCA ¢ BeMeCcTBAMI B NOBCEIHEBHOIT KH3HII

- ONpeJenaTh BO3ZMOKHOCTE NPOTEKAHIA PeakIlmil HEKOTOPHIX Npe/ICTaBiTeIell OpraHmecknx
BEIIECTB ¢ KHCIOPOAOM, BOZOPOAOM, METATIAMIL, OCHOBAHHAMH, IaTOreHAMIL

BblllyCRllIIK HOJIYIHT BOIMOKHOCTDL HAYUHTLCH:
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- BBUIBHIATH I [POBEPATH HKCIEPHMEHTAIBHO IHIIOTe3bl O XHMHIYECKIX CBOICTBAX BElIEeCTs Ha
OCHOBE HX COCTaBa H CTPOSHI, HX CloCcOOHOCTH BCTYNATh B XUMHYECKHe peakii, 0 XapaKkrepe
1 MPOAYKTAX Pa3THIHBIX XIMITYECKIIX PeaKIIii;
- XapaKkTepH30BaTh BENIECTBA 110 COCTaBY, CTPOCHMIO H CBOICTBAM, YCTAHABINBATD [IPHYNHHO-
CIIeICTBEHHBIC CBA3H MEAKIIY JAHHBIMI XapaKTePHCTHKaMIl BemecTsa;
- COCTaBIIATH MOJIEKYJIIPHBIE I MO/HbIE HOHHBLIE YPABHEHHA I10 COKPAIeHHBIM HOHHBIM
YPAaBHEHHAM:
- NPOTrHO3NPOBaTh crnocobHOCTH BEMIECTBa MPOABIATE OKICINTEIbHBIE T BOCCTAHOBHTEIBHBIC
CBOIICTBA C yieToM CTeneHeil OKICIEHN YIEMEHTOB., BXOJAIIIIX B €10 COCTaB:
- COCTABJIATH YPaBHEHHA Peakilii, COOTBETCTBYIONIHX MOCIeI0BATEeIBHOCTH [IpeBPAalIeHIi
HEOPraHMIeCKHX BENIeCTB Pa3/IIHbIX KJ1aCCOB;
- BEUIBHIaTh 1 MPOBEPATH MKCIEPHMEHTAIBHO IIIIOTE3kI O pe3y/IbTaTax BO3AelCTBISA PasIMHEIX
(akTopoB Ha H3IMEHEHHe CKOPOCTH XHMHYECKOI peaKiiinm:
- HCHOIL30BATH npnoGpere!mme SHaHHA UIA 3KOJIOIHYECKH I'PaMOTHOIO HOBEACHIA B
OKpYyZKaloleii cpeje:
- WCIMOMB30BaTh TNPHOOpPETEeHHBIe KTOYEBHIe KOMICTEHIHH NpPH BHINOTHEHHH TPOEKTOB N
yueOHO-HCC/IeIOBATEILCKIX  3ajiad 110 H3YMeHHI0 CBOIcTB, cnocoboB noaydenus o
pacno3HaBaHus BeLIeCTs.
- OOBEKTHBHO ONEHNMBATE HHPOPMAITITIO O BENIECTBAX M XHMITTECKHX Mponeccax;
KPUTHYECKH OTHOCHTBLCS K [ICeBIonayyHoil nudopmaii, HeaoOpocoBecTHOIl pexiaMe B
cpescTBax MaccoBoil HH(pOpMarm;
- OCO3HABATH 3HAYEHHE TEOPETHYECKMX 3HAHMIT O XHMHH JUIS HPAKTHYECKOI AesTe/IbHOCTH
YesloBeKa:
- CO3/IaBaTh MOJEAN W CXEMBI JUIS peleHnd YMeOHBIX W MO3HABATENBHBIX 3aj1av, MOHHMATh
HeoOX0MMOoCTE COOMIONIEHNA MpeUTHCAHNIL, pe/UTaraeMbIX B HHCTPYKITHAX 110 HCIOTh30BaHHIIO
JIeKapCTB, CcpeicTB OBITOBOI XHMIH I Ap.

Pazgen Il
Conepxanne y1edHOro nmpeamMera

B cucreMe ectecTBeHHOHAYYHOIO 0Opa3OBaHMS XHMIIS Kak ydeOHBIT npeaMer 3aHnMaer
BAKHOE MECTO B TMO3HAHHH 3aKOHOB TNPHPOJLL, (POPMHPOBAHNN HAayYHOIH KAPTHHBEI MHpa,
CO3/IaHIH OCHOBEI XHMITMECKHX 3HAHMIIL, HCOGKOHHMHX JUISI TIOBCEJAHEBHOIl JKH3HN, HABBIKOB
30POBOT0O H DE30MACHOIO JUIS HeJOBEeKa I OKpYKalomiel ero cpeasl odOpasa KI3HH, a TaKKe B
BOCHHTAHHH KOOI HMECKOil KYIbTYPhL

YenemHocTs H3ydeHHS XHMIH CBA3aHa ¢ OBJAJCHHeM XHMHYECKHM S3BIKOM. COOMoIeHHeM
npasi  OesomacHoil paboThl TpH  BHINOTHEHIH XHMHIYECKOTO 3JKCIEPHMEHTa, OCO3HaHHEeM
MHOTOMHCICHHBIX CBA3CH XHMIN ¢ APYTHMH IpeIMeTaMil MIKOIBHOIO Kypea.

[Iporpamma BKIOYaeT B ceOS OCHOBBI HEOPraHMYECKOil N opraHmyeckoii xumvun. ['nasroil naeeii
nporpaMMsl SBISeTCs co3aHne 0a30BOro KOMIUIEKCa ONIOPHBIX 3HAHII MO XHMHN, BbIPaKeHHBIX B
(opme, cOOTBETCTBYIOMIEH BO3pPACTY ODYIAOIINXCH.

B conepkaHHH JaHHOTO Kypca [pe/CTaBlIeHbl OCHOBOIMOJAraloNne XuMHIecKne
TeopeTIYecKHe 3HaHNA, BKIIOYAKONINE H3YIeHHe COCTaBa Il CTPOCHNS BElIeCTB, 3aBICHMOCTH HX
CBOMCTB OT CTPOEHHS, IPOrHO3MPOBaHUE CBOICTB BEIECTB, HCC/IEIOBaHIE 3aKOHOMEPHOCTEl
XHMHYECKHX OpeBpaiieHuil o mOyreil yOpaBleHHs HUMH B UeMIX NOJYYeHHS BellecTs U
MAaTepHaoB.



Teopermieckyio OCHOBY H3YHEHHA HEOPraHHYECKOI XHMHI COCTABASET ATOMHO-MOJEKYIIpHOE
yuenne, [lepnommecknii 3akon /.. Menzneneesa ¢ KpaTKHMB CBeACHHAMH O CTPOCHHN aTOMA,
BIJIAX XHMHYECKOI CBS3H, 3aKOHOMEPHOCTAX NPOTEeKaHHs XIMITMECKHUX peakiuii.

B myueHnn Kypca 3HauMTENbHAS PONb OTBOANTCH XHMHYUECKOMY SKCHEPHMEHTY:
NPOBEJICHHIO TIPAKTHYECKNX ¥ J1a00paTOpPHBIX paboT, OMHCAHHIO Pe3yIbTaToOB YMEeHHTECKOro
IKCTIEPHMEHTA, COOMIOCHIIO HOPM 1 npaBiul OezonacHoil paboThl B XuMIMeckoil nabopatop.

Peammsanms naEHOI mporpaMMmel B nponecce oOydMeHHS MO3BOIHT OOYMAlONIMMCH YCBOHTH
KITIOYEBBIe XHMIYECKHe KOMTIETEHIINN ¥ MOHATE POTh H 3HAUCHNe XHMHH Cpe/l APYIHX HaykK o
npHpoie.

M3yuenne mnpeavera «Xumus» B uacTH (opMupoBaHmns y  0OyUalOMINXCA HAYIHOTO
MHPOBO33PEHNS, OCBOCHHA OOMEHAaYIHBIX METON0B (HaOmIoNeHNe, H3MEpeHHe, IKCIepHMEHT,
MOJEHPOBAaHNE), OCBOCHHA [PAKTHYECKOIO MPHMEHEHHS HAYYHBIX 3HAHIII OCHOBAaHO Ha
MEKIPEIMETHRIX CBA3AX ¢ npeameramu: «brnonorusy, «'eorpadmsy, «Mcropnay, «Jlureparypa»,
«Maremarnka», «OCHOBBI 0€30NIACHOCTH KII3HEACATENBHOCTHY, «Pycckmil A3biK», «PH3HKa»,
«IKONOTHA.

IlepBorananbHbie XHMHIECKHE NOHATHS

IMpeamer xuvun. Tera u BemectBa. OCHOBHBIE METOZB! MO3HAHHA: HaOMIOJCHHE. H3MEpPEHIe,
sKkcriepuMent. @manteckne n XuMmtdeckne spiaeHma. Uncrsle BemectBa n cMecH. Cnocobwr
pasaenenns cmeceil. AtoM. Monekyna. XuMmideckumii aeMeHT. 3HaKH XHMHYECKHX 31eMEHTOB.
IIpocteie B croxHble BemecTBa. BaneHTHOCTh. 3aKOH NOCTOSHCTBA COCTABAa BeIIeCTBA.
Xmvmeckne dopmyasl. Manekes, OTHOCHTeNbHAA aTOMHAas M MONeKylIspHas Maccel. MaccoBast
J078 XHMIMECKOTO 7IEMEHTa B COE/IMHEHHI. 3aKOH COXPAaHEHNS MACCHl BEHIECTB. XIMIIECKHe
ypasenus. Koodpuunentsr. VenoBus i npisHaki HpoTeKaHus XHMiMeckux peakuuii. Mous —
eJIIHHIIA KoJIrYecTBa Bemecrsa. MosspHas Macca.

Kucaopoa. Bonopon

Kncnopon — xmmireckmii sneMeHT 11 npocroe BemectBo. (O30H. CoctaB Bo3ayxa. Puarieckne n
XHMIYecKHe cBoiicTBa kucropoga. [lonyuenne m npmMenenne xucnopoga. Temnosoil sdipexr
xumudecknx peakuii. ITondrie 00 3K30- 1 sHA0TepMHIYecKNX peakuuax. Boxopoa — xumurdeckuii
EeMEeHT M npocroe Bemectso. Puspmueckue 1 XuMmideckne cpoiicrsa pojoposa. TTonyuenne
Boopona B naboparopun. [lomyienne Bomoposa B mpombmuienHocTH. [lpnvenenne Bozopona.
3akor Aporaapo. Monaprsii o6seM ra3oB. KauecTBeHHBIC peakinm Ha razoo0pasHbIe BelecTBa
(xncmopon, Bomopoa). OGbeMHBIE OTHOINEHNS Ta30B PN XHMITECKIX PeaKIsiX.

Bona. Pacrsopsl

Boaa B npupone. Kpyroeopor Boael B mpupozge. Pu3mdeckne H XHMITMECKHE CBOIICTBA BOJIBL
PactBopm. PactBopnmocts Bemects B Boje. Konnentpamms pactBopoB. Maccosas jgons
PAcTBOPEHHOI'O BEIIECTBA B PacTBOpE.

OcHOBHBIE KIACCHI HEOPTAHHTECKHX COeIHHeHNH

Oxcmanl.  Knaceudukauns. Homenwnarypa. Pmsmudeckie cBoiictBa  okcmton. XuMideckie
cpoiicta okciaos. [lomyuenne m npumenenne okxciyioB. OcroBamng. Kracemdmkamms.
Homenxnatypa. ®msmueckne cpoiictBa ocHoBamil. [lomyuenne ocHoBaHmi. XnMH4UecKHe
cBoiictBa ocHoBaumii. Peaxmma meitrpammpamm. Kucnors Knacendukamms. Homenxnarypa.
dmneckne cpoiicta kncnot. [omyuenne n npuMerenne kicenor. XuMiHeckne CBOHCTBa KHCIOT.
Wammkaropsl. MisMeHeHIle OKpacKn HHANKaTopoB B pasanuabiX cpenax. Comn. Knacemdukanms.
Homenxnatypa. ®usngeckue cpoiicrsa coneil. [Tonyuenne n npumerenue couneil. Xumideckue
cBoiicTBa coneil. [ eHeTneckas CBA3b MEKIY KlaccaMi HeopraHmiecknx coenHenmil. [Tpo6rema
0e301acHOTO HCMOTE30BAHNA BEMIECTB H XHMHYECKITX



peakinii B MoBceIHeBHOI A W3HN. TOKCHYHBIE, ropiovNne i B3phIBOONACHBIe BemecTsa. beiToBas
XHMITYecKast [PaMOTHOCT.

Crpoenne aroma. llepioanvecknii 3aKoH H NePHOAHYIECKAS CHCTEMA XHMHIECKHX %/ 1eMeHTOB
JLLH. MenneneeBa

Crpoenne atoMma: s7po, sHepreTmdeckmii ypoeeHb. CocTaB sypa aToMa: NMPOTOHEI, HEITPOHEL
Hzotonm. [lepnommmeckmii 3akor JI.M. Menneneesa. Ilepnomrieckas cncreMa XHMITMECKHX
snementos  JIH. Menngeneesa. @Pmsuyeckuil  cMBICI  atoMHOINO  (HOPSAKOBOIO) HOMepa
XHMHYECKOIO J/1eMeHTa, HOMepa IpPYIIsl 1 Iepuofa nepuojamyeckoii cucremsl Crpoenue
JHEpreTiecKuX ypopHeil atoMoB repBriX 20 XHMHYECKHX 3/1€MEHTOB [epHOIIMECKOll CHCTeMBl
J.H. Menneneepa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOIICTB aTOMOB XHMITYECKHX /1eMEHTOB H HX
COe/IMHeHHIl Ha OCHOBe MOJOKEeHHs B mepHommrdeckoil cucreme J[M. Menneneesa n crpoeHis
aroma. 3Hauenne [lepnommeckoro 3akona /[ M. Menneneesa.

Ctpoenne BemecTs. XHMHIECKAS CBSI3b

DNEKTPOOTPHLATEIBHOCT ATOMOB XHMITHecKuX dieMenToB. Kopaltenrnas xuMideckas

CBA3b: HemonspHad n mongpHad. [loHsSTHE 0 BOJOPOIHOI CBA3M U ee BINSHIN Ha pu3ndecKie
CBOiicTBa  BemiecTB Ha mnpuMepe Boael. Monmas cBsa3e. Mertamwmmeckas cBs3s.  THnbl
KPHCTAUIMYECKIX PeLIeToK (aToOMHast, MOJIeKY/ISpHAst, HOHHAS, MeTaUIueckas). 3aBiCcHMOCTD
(u3ireckiX cBOICTB BeIeCTs OT THIIA KPHCTAUIMYECKOIl peleTKiL.

XuMuvTecKkne peaknun

IMonsite o ckopoctH Xumuyeckol peaxit. Dakropsl, BANSIONIME Ha CKOPOCTh XHMHYECKOI
peakuun. Ilonstne o karammsatope. Krnaccmpuxamms XuMimeckmx peakuii MO pazTHTHBIM
NpH3HAKAM: YHCAY M COCTABY HCXOJHBIX H MOMYYeHHBIX BeINecTB, H3MEHEHHIO CTereHeil
OKICJIEHHS. aTOMOB XHMHYECKHX IEMEHTOB. NOIVIOMEHHII0 N BBUICJACHHIO SHEPrHIL
DNMeKTPOINTHYECKAS ICCOMMAIIA. DNeKTpoIHThl 1 HeanekTpoanTsl. Monel. Katnonsr n aHnoHs!L
Peakumn nonnoro odMena. VeloBus npoTeKkaHus peakuuii HOHHOro obMeHa. DIeKTpoInTHYeCKas
AHCCOLMALIA KHCIOT. wenoyeil i coneil. Crenens oxucnenus. Onpejenenne creneny OKUCIeHHs
aTOMOB XHMITUECKHX 371eMeHTOB B coemmHeHmsax. Oxwucanrens. Boccranosnrens. CymHocTs
OKIC/THTeTbHO-BOCCTAHOBHTE/IBHBIX PeAKIIHIL

Hemeramap: IV — VII rpynn u ux coetnHenns

[onoxkenne HeMeTaIOB B nepnoamyeckoil cucreMme xuMmdecknx ementos [ M. Menneneesa.
O6mme cBoiictBa Hemetawnos. [anorensr: ¢mimeckne n xummdeckne csoiictBa. CoeanueHns
FAIOreHOB: XJIOPOBOAOPOA. XJIOpPOBOJOpojaHas Kuenora u ee comr Cepa: ¢usnueckue n
XHMHYeckie cpoiictBa. CoelnHeHHS cepbl: CepoBOAOPOA, cylbuibl, oKcivibl cepsl. CepHas,
CEepHHCTAA W CepOBOAOPOIHAA KHCAOTH H NX coMH. A30T: (pH3NYEcKe H XHMHYUECKHe CBOIICTBA.
Amvmak. Comm ammonns. Okensl asota. AszoTHas Kincnota n ee comit. Pocdop: dmsmaeckne n
ximiteckne coiictsa. Coequnenna docdopa: okenn docedopa (V). oprodocedopras knciora n ee
comn. Yriaepox: u3mdecKHe I XIMHYecKHe cBOICTBA. AJUIOTPOIHS VIVIepoJa: anMas, rpadur,
kapOun, ¢ynnepenst. Coemunenns yrieposa: okenasl yriaeposa (II) u (IV). yronsnas kuciora u ee
com. KpeMHmiT i ero coenmaeHns.

MeTa/uibl B HX COeHHEHHS

[Tonoxkenne MetanioB B mepHognveckoil cucreMe xummecknx tementoB JI M. Menneneena.
Metamtel B npupose n obnme criocodsl nx nomyuenns. Obmme (i3nteckne cBOiicTBa METAUIOB.
OOmme XuMHYeCKHe CBOIICTBA METAIOB: PeakiHH ¢ HEMeTa/UIaMIl KHCIOTaMIL COJIAMIL
DnexTpoxumudeckuii psn Hanpsokenmii Metanmnos. [llenounsie Meramisl m HX  COSQUHEHIS.
Illenouno3eMenbHBle MeTAIBI 0 HX coefnMHeHHS. AmoMuHHIL. AMQOTepHOCTH OKCHIAA N
rizapoxenaa amomiuang. JKeneso. CoemHenns Kellesa U HX CBOICTBA: OKCIJIbL TIIPOKCIIBI H
comn xenesa (11 u II).

IlepBorauajibabie cBeleHNs 00 OPranmNIecKAX BemecTBax

ITepBonayanbHbie CBEICHHA O CTPOCHHH OPraHIMeCKHX BelecTs. VIIeBOA0PO/ILI: METaH,

3TaH. STHiIeH.  MCTOYHHKH  yITIeBOJOPOZOB:  MpHPOAHBHI ras.  HedTb,  VIOIb.
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Kncnopoacoaepxanmie coeMHEHNA: CIUPTHI (METAHOI, 3TAHOI, THIEPHH), KAPOOHOBEIE KHCIOTH
(VKCyCHAA KHCIOTA, AMIHOYKCYCHAsI KHCTIOTA, CTEAPHHOBAs 1 OJICIHOBAA KHCIo0Thl). bronormeckn
BaKHBIE BEIleCTBA: KHUPBL IoKo3a, Oenxn. XiMIyeckoe sarpasHeHe okpyKaomeil cpes i ero
Moc/IeACTBHA.

Tuns! pacuernbix 3azau:

Brramnciaenne MaccoBoi 0N XHMITMECKOTo 1eMenTa 1o opmyne coemHenna. Y cTaHOBIeHNe
npocreiimeii pOpMyIIbl BelecTBa 10 MACCOBBIM JIOISM XIMHYECKIX

3MEMEHTOB.

Beramcaenns no XuMH4ecKiM YPaBHEHIAM KOIHYeCTBa, 00heMa, MAcChl BENIECTBA MO KOMIIeCTBY,
00BeMy, Macce peareHTOB HIH NPOAYKTOB PeaKIHil.

Pacter MaccoBoil 10/ pacTBOPEHHOTO BEIMECTBA B PAcTBOpE.

Tembl npakTHIECKHX padoT:

Jlabopatopnoe obopynosanne i npuemst oopamenns ¢ HuM. [Ipasiia 6ezonachoii paborst B
XuMideckoii naboparopm.

Ouncrka 3arpsa3HeHHOI TOBapeHHOI COML.

ITpu3Hakn NpoTeKaHNs XUMITYECKIX PeaKIIHil.

[MTonyuenne kncroposa n H3yUEHNE €r0 CBOIICTE.

ITonyueHne Bosopoaa 0 H3yYeHHE ero CBOIICTB.

IIpuroToBneHne pacTBOPOB ¢ ONpeIe/ICHHON MACCOBOI I071ell pacTBOPEeHHOTO BemecTa. Pemenne
IKCHEePHMEHTATBHEIX 3a/1a% 110 TemMe «OCHOBHEIE KI1ACChl HEOPraHHIecKITX

COE/IHEHHID.

Peaxm norHoro obMena.

KawecTBeHHBIe peakinin Ha HOHBI B pacTBOpE.

TTonmyuenne aMMiaka 1 H3y4eHHE er'o CBOICTE.

[lomyuenne yriexncnoro raza i W3yiueHNe ero CBOiCTB.

Pemenne sxcnepumentanbibix 3a1a4 1o reMe «Hemerawnt IV — VII rpynn n ux coemmenui».
Pemmenne skcnepnMeHTaTBHBIX 3a1a4 110 TeMe «MeTamisl # X coeHEHID).



Pasznea I11. Temaravueckoe niaHnpoBaHne ¢ YKa3anueM KOJAHTECTBA YACOB, 0TBOAHMBIX
HA OCBOCHHE KAKRI0H TeMbl

8 KVIACC

Ne
n/n
B
Teme

Tema ypoka

Kou-
BO
JacoB

Hpumenanne
(ncnoabzoBanune
obopynosannsa Toukn
pocrta)

[lepBonauaabnble xXaMuYIecKkHe noasaTHs (254)

1

peaMer XxuMun. Tena i Bemecrsa.
CHOBHBIE METO/IbI MO3HAHHA:
abmozieHne, N3MepeHNe, SKCIIEPIMEHT.

(B

[pakrireckas pabora Nel. JlaGoparopuoe
OOPYIOBaHIE 1 TIPHEME] 0OpaIeHns ¢
v [pasiva Gesonacuoii pabors: B
KIMITIeckoil 1adopatopin. CtpoeHne
[UIaMEeHIL.

[ {ipoBas maboparopus
RELEON

[{1dposoii naTauk
TeMIIepaTypsl
CrpToBKa

CBeya.

52

‘2

Disieckue i XHMINeCKHe sIBIeHns

Hirctrie Bemecta i eMecH. Criocobni
a3elIeHns cMeceil

[[TpaxTirieckas pabora Ne2. Ovmictka
BarpsA3HEHHOI TOBAPEHHOI COIIL.

Atom. Mosekyna.

X ITMITYeCKHIT 27IeMEHT. 3HaKH XHUMHYIeCKIIX
IIEMEHTOB

[[TpocThie i cnokHBIC BemecTsa,

IBanentHOCTE

3aKOH OCTOAHCTBA COCTABA BelleCcTBa.

Ximvuideckite dpopmy:iasl. MHiekcsl.

OTHOCHTEILHAA ATOMHAS H MOJIEKY/ISpHAs
pMaccel

et | e | b | et |

ACCOBasd 08 XIIMITHECKOTO 27IEMEHTa B
OCHHCHIIL.

BH‘U!C.’ICHHC MACCOBOIT 2011 XHMHYECKOI'0
BIIEMCHTAa 110 @P.\f\’ﬂe COCANHCHIA.

-
N

Veranosienue npocteiimeii gopmyist
BeIecTBa 10 MACCOBBIM JI0/IIM
IXITMITIECKITX ATIEMEHTOR.

16

16

MaccoBas 10718 XHMIMECKOTO 7TeMeHTa B
COCTHHCHHT

17

17

3aKOH COXpPAHEHNA MacChl BENIECTB.
UleMOHCTPAHOHHBII IKCIePHMEeHT. «3aKoH
COXPAHEHNS MACCH] BEMIECTB)

Bechl TEXHOXHMITYECKHE
J1UTI 371eKTPOHHBIE, CBeYA;
ko16a mockooaHan 250
UL STOKKA VI8 CRKNTaHus
BEIeCTB

18.
19

18.
19

Xinvrraeckne ypapaerns. Kosdgumments.

20

20

VenoBns 1 NpH3HAKN NPOTEKAHNA
KITMITIECKITX PEaKIil.




paxTiieckas pabora Ne3. Ipisnaxn
POTEKAHIS XIMITIECKIX PEaKITHii.

M

{01k — eITHAIA KOMHYSCTBA BelllecTsa.
OJIApHaA Macca.

23

[Monspras Macca.

24

CoHTponbHag pabora Nel no reme
dlepoHadaIbHBIC XIHMITIECKHE TOHATHS

05

BIYHCICHHA 110 XHMHYECKIM YPaBHEHIAM
COIIYECTBA, 00beMa, MacChl BelecTsa 1o
congecTBy. 0ObeMy, Macce peareHToB I

OJAVKTOB PDEAKIIIL

Kucaopon. Boxopon (91)

HCI0PO — XUMHYECKHIT 2/1eMEHT H
poctoe Bemectso. O30H. Coctas BO3AyXa.

H3MYMECKHE H XHMIMecKHe CBOIICTBA
HCTIOPOJIa.

'

Iﬂonweﬂue 1 MPHMEHCHHE KHCIOpOoIaa.

BN

pakTiyeckas pabora Ned. TTonyuenne
I1CI0POJa 1 H3YUeHHE €ro CBOICTB.

h

040PO — XUMHYECKHIT 3IeMeHT 1

poctoe Bemectso. [Tonmydenne Bogopoja B
maboparopun. ITonywenne soxopoaa B

POMBIILIEHHOCTH.

M3IMECKHe I XHMHYECKIE CBOHCTRA
opopoaa. [Ipimenenne Bogopona.
\AYECTBEHHBIE PEaKIlil Ha ra3000pazHEIe
enecTsa (KHCI0poL, BOJAOPOL).

s
9

pakTH4eckas padota NeS. TTonyaenne
BOIOpO/1a 11 H3VUSHHE ero CBOHCTE.

‘2
]

Bakon Asoragpo. Monstpasiit o6beM rasos.
O6beMHbIe OTHOIIEHIS IA308 [P
XITMHYECKIX PEeakIInsgx.

9

BIFIHCIICHHS 110 XHMHYECKIM YPABHEHIISIM
cOmIIecTBa, 0OBbeMa, Macchl BEIIeCTBa 1o
COTITIECTBY, OOBEMY, Macce peareHToB HIIH
POIVKTOB PEAKITHIL.

Boaa. Pacreopsl. (51)

'
‘N

[Boza B npupose. Kpyrosopot Bosist B
fpuposie. Pusudeckne 1 XuMIYecKne
CBOIIcTBa BOARL JleMoHCTpanmoHHEII
HDKCIIEPHMEHT .

kPaznoxkenne BOIBI 3NEKTPHIECKIIM
TOKOM.

npubop s ONLITOB g
HICKTPIHYECKHIM TOKOM]
[ICTOMHHK MOCTOSIHHOTO
Toka: npodupky — 2 mr. |
[POHYMEpPOBAHHBIE;

[TVHIHKA CIIHPTOBKA!

po6Kn — 2 1IT, MMHLET.

acTBOPLIL. PaCTBOPHMOCTb BeIIeCTs B BOJE.
OHIEHTPAINA pacCTBOPOB. Maccogas nons

DACTBOPEHHOTO BEHIECTBA B PACTBOPE.

2

acyueT MacCOBOI JIOTH PacTBOPEHHOTO
eNniecTBa B pacTBOpE.

11



38

[ IpaxTiveckas pabora Ne6. [IpnroToBnenne
PacTBOPOR ¢ ONpeie/IeHHOI MacCoBOIl
[1071eif paCTBOPEHHOTO BEMIECTBA.

oHTponbHaA pabota Ne2 o Teme
Kucnopoa. Bozopoa. Bojgay.

OcHOBHBIE KJIACCHI HEOPraHHYeCKHX coeannennii (174)

1

Oxenael. Knacendmkamg. Homenknatypa

5

KDi3Hyeckiie CBOJCTBA OKCHIIOB.
X IIMIYecKHe CBOICTBA OKCHIIORB,

[ Tonvuenne u NPHIMEHCHHE OKCILIOB.

Ocnopanns. Knaceudukars.
Homenkaatypa

KDisHdeckiie CBOMCTBa OCHOBAHMILL
[ TonyvaeHne OCHOBAHHIL.

6

X IMITIecKie cBoiicTBa OCHOBAHMIT.
Jlaboparopuslii oneiT . «OcHOBaHHA .
[Peaximna HeitTpanm3amm

Indposasg naboparopns
‘LEON
[ndporoit pH. mratns ¢
TAKHMOM: [19Th
KIMIYECKHX cTakaHoB (25
\MUT). IPOMBIBAJIKA.

46

[Kucaors:. Knaccndukanns.
Homenknarypa. @usirieckne croiicTea
KICIIOT.

17

o

[ Torvaene n npHEMEHeHNe KICIOoT.

48

XaMigeckne cpoiicTsa Kienot. Peakuns
preii TpaIr3aim.

e
=

10

[Mrmkaropet. Msmenenne okpackn
JIHIHKATOPOB B Pas/IMYHBIX CpeaX.

4
=)

11

Comn. Knacendukaims. Homenwnarypa.
(DH3IUecKiie CBOHCTBA COIeil.

12

[lovaenne n NPHMCHCHIIE colleil.

hlth
ta|—

13

X pMigeckne colicTsa coell.

N
o
»

15

14,

[ eneTH4eCcKas CBA3D MeAOaY KIacCaMH
HECOPIaHIMCCKHX COENMHEeHHIL.

[0 P

I A
A -

16

[IpaxkTiaeckas pabora Ne7. Pemenne
YKCTIEPIIMEHTAIBHBIX 3a/1a4 110 TeMe
OCHOBHBIE K/IACCHI HEOPraHMYEeCKIX
coemmHenniy. «Onpenerterne pH
pacTBOPOB KHCIIOT 1 1ienoyeii»

—

[ [ndposas naboparopus
RELEON

[Lladposoit pH. mratus ¢
BAJKIMOM; [STh
KIIMIYEeCKHX CTakaHoB (25
MIT). MPOMBIBATIKA.

17

oHTponbHAS paboTa Ne3 no Teme
«OcHOBHBIE KJIACCHI HEOPraHHYECKIIX
O UIHEHII.

CTpOCllll(‘ aromMa. Hepuonnllecxuﬁ 3AKOH H HepHOAHYIECKasH

cacreMa xumugeckux ywiemenros JILH. Menaeeesa

(51)

N

7

1

Crpoenne atoMa: SApo. dHepreTHYecKii
vposenb. CocTas s/ipa aToMa: HPOTOHBI,
Heittporsl, M30T01THI

1

h
2]

o

Hepuommecxax CHCTeMa XHMHYECKHX

12




ytemenToB JI. . Menneneesa. ®uznueckmii
CMBIC!T ATOMHOT'O ([OPAIKOBOI0) HOMEpa
KITMITIECKOTO 37IeMeHTa, HOMepa IPYIIE 1
[1epHO/1a [1ePHO/IHECKOil CHCTEMBI.

59

)

[l Tepnommeckmii 3axon JL M. Menneneena.

60

'TPOEHHE SHePreTHIecKiX YpoBHeil
TOMOB TepBbIX 20 XMMITIECKHX 371eMeHTOB
epnomrteckoil cucremsr JLH.

eH/Ie/IeeBa.

61

A

AKOHOMEPHOCTH H3IMEHEHIs CBOICTB
TOMOB XIMHYECKHX /IeMeHTOB I X
COe/INHEHHIT Ha OCHOBE TOTIOKEHIA B
epnorteckoii cucreme JI. WM. Menneneepa
1 CTPOCHHSA aToMa. 3HaueHne
epaoandeckoro sakona JI.H.
eHJle/TeeBa.

Crpoenne BemecTB. XHMHYTeCKas CBsA3b (41)

62

]

[Mounag csasb.

%
>

-

JIEKTPOOTPHUATEIBHOCTD ATOMOB

iMITHecKnX ieMenToB. Kosantentnas
(HMIYecKas CBA3h: HEIlONApHaAA I
ongpras. [loHarue o0 BoAopo/HOI CBI3H U
€ BINSHIN Ha (PI3HYecKie CBOCTBA
SIIECTB Ha [IPHMEpe BObL.

s

[Mertammueckas cBs3b.

HIIbl KPUCTAUIMYECKIX PEIIETOK
aTOMHAaNA, MOJIEKYISpHas, HOHHAs,
eTaumyecKasn). 3aBHCHMOCTh (PH3IYEeCKHX
BOIICTB BeIIECTB OT THIIA
(pHCTAUTIYecKOil pemeTki. (PuHaHCOBas
aMoTHOCTE. [leMoHCTpanoHHEIT

KenepuMenT. « TeMneparypa rasieHns
EIIECTB ¢ Pa3sHBIMH THIIAMH
PUCTALTHYECKIX PEIIETOKY

udposas nadoparopus
ELEON

udposoii narauk
TeMIepaTypsl IIaTHHOBBIIL:
[ATHIHK TeMIEpaTypPhl
TepMOnapHEIIT

Xumuueckne peakunn (34)

66

(CTenens okncaenns. Onpenenenne
CTeneHn OKHCICHNS ATOMOB XHMITIECKHX
PIIEMEHTOB B COS/IHeHMSX.

67

OxncanTenns. BoccTtaHoBHTETE.

68

bl

\OHTpo/BLHas pabora Ned o Teme
«Ctpoenne atoma. [leprommtecknii 3aKoH
M. Menneneesa. CtpoeHne BemecTsa»

Iosropenne (24)

69,

70

1.

-

IrlOBTOPCHXIE

(]

13




9 K'IACC

Ne Koa- Hpumevanne
Ne | n/m T — Bo (Hcmoab3oBanNe
wn| B . poopyarosanns Toukn
1ACOB
TeMe pocTa)
Xumuueckue peaxnun(24)
| 1 ETenem. okucenns. OKncaTens. I
OCCTAHOBHTETh
2 2 [CymHOCTL OKHCINTEIBHO-BOCCTAHOBHTEIBHBIX 1
CaKIIHIL.
|[Kncaopoa. Boxopon (11)
3 1 eroBoii a¢dext XumiIrgecknx peaxumii. 1 1ppoBas
oHsTHe 00 3K30- H HIAOTEPMHYECKIX aboparopns
reakimgx. JleMoRCTpanoHHbI YKCIIEPITMEHT. -LEON
Tennopoii ekt pacTBOpeHs BellIeCTB B [ [indpopoii naruuk
ozien reMmepaTyphbl
[1IaTIHOBBII
Xumuueckue peakuuu (94)
g | [[lorgTHE O CKOPOCTH XIMHYECKOH pPeakiiim. 1 1ppoBag
aKTOPBI, BIHAIONINE Ha CKOPOCTh XHMITYECKOi abopatopus
eakin. [Tonarne o karammarope. LEON
eMOHCTPAIMOHHEL onkIT. «M3yueHne BiausHns 1pposoit gaTHHK
a3MHYHBIX (akTOpoB eMIepaTyphbl
1a CKOPOCTB PeaKIlHi» [11aTHHOBBIIT
5 2 [Knaccudukarms XuMugeckux peakuumii 1o 1
pas/IMHEIM HPI3HAKAM: HHCITY B COCTaBY
[ICXOHBIX I IOJIVMEHHEIX BEIIeCTB. H3MEHEHITIO
CTeneHell OKHC/IeHHS ATOMOB XUMITYeCKIX
BIIEMEHTOR: MOITIONIEHHIO IUTH BhIIEICHIIO
DHePIHIL
6 3 PrextpomuTHuecKast JHCCOMMALIs. |
7 4 Prexrpomutsr 1 HeanekTpomThl. HoneL I [udposas
|[Kations! i annonsl. JlabopaTopHsIil OnsIT . ftaboparopis
(«CrbHBIE H CTalBle IeKTPOIHTEI ﬁELEO;\'
ndpopoil JaTanK
hIIeKTPOIPOBOIHOCTIH
8 5 PrexrpormTiteckas JIHCCOMMALIS KIICIOT, 1
frestoueii i coneil
9 6 |Peakimm HOHHOTO OOMeHa |
10 7 |VoioBus npoTekaHis peakiiii HOHHOTO 1
pOMena.
11 8 [[Ipaktnueckas pabota Nel. Peakimm noHHOTO I Jindposas
oOMeHa. mabopatopus
ELEON
1ppoBOIT AaTUIK
JIEKTPOIIPOBOIAHOCTH
12 9 |Kontponsnas pabora Nel no teme 1
XHMHIMECKIe peakiimin.
Hemeranast IV — VII rpyin 1 ux coeanuenus (261)
13 l tlo:loxccmlc HEeMeTaIOB B MEPHOMITIECKOI |
fcTeMe XIMITiecknx aneMentos [ .




[Menzeneea. O6ume cpoiicTBa HeMeTATIOR.

14 2 [TanoreHs:: (pusidecKHe I XHMHYECKHe
CBOICTBA.
15. | 3.4 [CoemiHenns raloreHoB: XJI0POBOAOPOL,
16 KTOPOBOJAOPOIHAS KHCIOTA I €€ COTIL
17 5 [Cepa: dusndeckie H XHMHYECKHE CBOICTBA.
18 6 |CoeamHEHHS CEpPhl: CEPOBOAOPOI, CYIb(ILIbL.
OKCHIBI CEPEL
19 7 [CepHucras i CepoBOAOPOAHAA KUCIOTh I HX
COJIIL
20. | 8.9 Cepnas kncnora.
21
22 | 10 [KontponsHas pabota Ne2 no teme
kHemeraumsin
23 11 |Asor: dusideckie i Xumideckue CBoiiCTBA.
24 12 |Ammmak
25 3 [Comn amvonns. JlaGopaTopHEIT OIBIT. [ [npporas
ObpasosBanne costell aMMOHIS taboparopus
RELEON
[ 1npporoit paTwmnk
YK TPOIIPOBOIHOCTH
26 14 [[Ipaktugeckas padora Ne2 Tlonyaenne aMmuaka
i1 IT3yYeHHe ero CBOIICTB.
27 15 JOxcmist azorta.
28, | 16. JAsoTHag KHCIOTa H ee COJIM.
29 17
30 18 [bocdop: pusnveckne n XHMITEcKne CBOIICTBA.
31 19  ICoemmmenns gocdopa: okena dgocedopa (V),
oprodocdopHas Kic1oTa 1 ee Comi.
32 | 20 [VYraepox: ¢pusHyeckne W XHMIMECKHE CBOICTRA.
AI0TpoNIg Yraepoaa: anmas, rpadut, kapons,
khyuiepensl.
33 21 Coemiaenns yriaepoaa: okcnasl yriaepoaa (II) n
(I1V).
34 | 22 CoemmHeHNs yIIepojaa: YToIbHas KICI0Ta 0 ee
COTIL
3P| B pakTirteckas paborta Ne3. [lomyuenne
TTEKHCIIOTO I'a3a 0 H3YUeHNe ero CBOICTB.
36 | 24 |Kpemmmii 1 ero coemmenns.
37 | 25 [[Ipaktiveckas paGota Ned. Pemenne
KCIepHMEHTANbHBIX 3a/1a4 10 TeMe
Hemerarvist IV — VII rpynn 1 nx
OeIIHEHHID).
38 26 |[KonrponsHas padora Ne3 110 reme
Hemetauten

Meraaas! u ux coeannenns (141)

lomokeHne MeTaIIOB B MEPHOIYMECKOTT
cHeTeMe XHMHYeckx aementos M.
enzieneesa. Odmme dumeckue cpoiicTea

15




MeTaL1oB. DuHAaHCOBaS IPaMOTHOCTB.

40

Metaisr B prposie i obmme cnocoosl Mx
10Ty ICHHA.

41 3 OO0ume XHMHYECKHEe CBOICTBA METAUIOB: |
eaKIHH ¢ HeMETAUIaMH, KHCIOTaMH, COJISMIL
42 4 PrexTpoXHMIMEcKHil P/l HAPSAKCHII I
METALIOB.
43. | 5.6 |lenounsie MeTa/UIbl I HX COEIHHEHHS. 2
i
45. | 7.8 [IlenrounoseMenbHbIE METANIBI H X 2
46 COEIMHEHHS.
47 9 JAmoMuHHIL |
48 10 JAMdotepHOCTS OKCIIA U THAPOKCHIA |
AITFOMITHIS.
49 11 PKeneso. 1
50 12 [CoemmHeHns xenesa H X CBOICTBA: OKCHJIBL, | [udpoas
rapokenasl i com xenesa (1T n IT1). mabopaTopns
UTaGoparopusrit onerr A2 11, «Keneso. RELEON
OKHCIeHHe &Kelle3a BO BIaKHOM BO3IyXe» [ {ndposoii aaTuamk
[TaBIeHNs
51 13 pakTHuyeckas pabora NoS. Pemenne l
KCIIepHMEHTATBHBIX 3a1a4 no TeMe «Metamis
1 X COCHHEHI».
52 14 L\’ompom,uax padora Ned no reme «Merawis 1 1
X COeAMHEHIS»
IlepBoHaA/IBEHBIE CBEIEHHS 00 OpraHAvecKHX BemectTsax (144)
53, | 1.2 [[Tepsonauansumie chenenns o crpoenmm 2
54 OPraHYecKiX BelecTs.
55. | 3.4 |VraeBoaoposl: MeTaH. TaH. 2
56
57 5 |Vriepoaopoasl: STIIEH. |
58 6 CTOYHHKN YTJICBOOPO/IOB: IPHPOIHEI ra3, I
E]egbrb. VI'01b.
59 7 HCJIOPOJICOACPIKAIINE COSIMHEHNS: CIIHPTHI 1
METAHOJ1, ITAHOJ. ITIHIIEPHH)
60. | 8.9 |[Kncropoacoaepxalme coe/ITHEHNS: 2
61 capOOHOBEIE KHCIOTHI (VKCYCHAN KICIO0TA,
cTeapHHOBas 11 OJICHHOBAA KUCIOTBI,
MHHOYKCYCHAas KHCIO0Ta).,
62 10 |bHoorHYecKn BaKHbIC BEIIECTBA: KHPBL |
63 11 [Buonormueckn BaxkHble BeleCTBa: [JIOKO3a. |
64 12 |Buosornueckn BaKHbIE BEIIECTBA: OQIIKIL |
65 13 [Konrponsnas pabora Ne S «ITepponayaibHbe |
CBECHNS OPTraHIecKHX BelecTBy.
66 | 14 Kinvmueckoe sarpasHenne oKpykaloneil cpeis 1
i1 €10 [OCIEACTBIIS.
OcHOBHBIE KAACCHI HEOPraHNYecKuX coenunennii (24)
67 |

I [lpot’me;\m 0e30macHOTO HCNOMB30BaHNA

CIIeCTB 1 XHMHYCCKHX pealculu‘i B

16




[IOBCEAHEBHOIT KH3HIL.

68 2 |ToxcuwuHble. ropiotne i B3pEIBOONACHEIE 1
Berectsa. berroBas XHMHYeCKas IPaMOTHOCTb.
Hosropenne (249)

69, 1.2 I\Ioaropcunc 2

70




