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Ilnanupyembie pe3yJbTAThI OCBOCHUSA Y4e0OHOI0 NpeaMera
JInuHOCTHBIE Pe3yJbTATHI.

Jluunocmmusie pezynomamol 6 chepe omuouienuii odyuaouuxca K cebe, K
ceoemy 300pP06blo, K NOZHAHUIO cedA:

OpUEHTAIUsl O00YyYaloIMXCsl Ha JIOCTHIXKEHHUE JIMYHOTO CYACThS, PeaTnu3aiuio
MTO3UTUBHBIX KU3HEHHBIX MEPCIEKTUB, NHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTH
U CHOCOOHOCTh K JIMYHOCTHOMY CaMOOTMPEEICHUIO, CIOCOOHOCTh CTaBUTh IEIHU U
CTPOUTH )KU3HECHHBIE IIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH 00€CTeUHTh ceOe M CBOMM OJIM3KUM JIOCTOMHYIO
JKU3Hb B IPOLIECCE CAMOCTOSITENBHONU, TBOPUYECKOW U OTBETCTBEHHOU AECATEIIBHOCTH;

TOTOBHOCTh U CIIOCOOHOCTh OOYy4YaloOImMMXCS K OTCTAMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUS, TOTOBHOCTh U CIIOCOOHOCTH BBIPAOATHIBATH
COOCTBEHHYIO TMO3UIMIO MO OTHOIIEHUIO K OOIIECTBEHHO-MOJIUTUYECKUM COOBITHSIM
MPOIIJIOrO U HACTOSIIIErO0 Ha OCHOBE OCO3HAHUSI U OCMBICIICHUSI UCTOPHUH, TyXOBHBIX
LIEHHOCTEU U TOCTUKEHUU HALECH CTPaHbI;

FOTOBHOCTh M CHOCOOHOCTH  OOy4YarolIMXCSd K  CaMOpPa3BUTHIO U
CaMOBOCITUTAaHHUIO B COOTBETCTBUU C OOIIEUETIOBEYECKUMHU LIEHHOCTSIMU U UjeaiaMu
IpaXXJaHCKOTO 00111ecTBa, MOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPILIEHCTBOBAHUH,
3aHATHUAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIbHOCTHIO;

NPUHATHE U peau3aiusl IEHHOCTEH 3I0pOBOro U 0e30MacHoro odpasa >Ku3HH,
OepexHOe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3HYEeCKOMY U TICUXOJOTUYECKOMY 37I0POBBIO;

HEMPUATHE BPEAHBIX TPHUBBIUEK: KypEHHs, YIOTPEOJICHUS  AIKOTOJS,
HapKOTUKOB.

Jluunocmuwie pesyrvmamal 6 chepe omuoutenun odyuarouwjuxca Kk Poccuu
Kak Kk Pooune (Omeuecmey):

poccuiickas HUJEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHUUCKOMN
UJIEHTUYHOCTH B TOJIMKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-
KYJbTYpPHOM OOIIHOCTH POCCUHCKOr0 Hapoja U cyabbe Poccum, marpuoTusm,
TOTOBHOCTb K CITy>)KEHUI0 OTEUECTBY, €TI0 3aIIUTE;

YBAKEHHE K CBOEMY HApOJdy, YYyBCTBO OTBETCTBEHHOCTH Iniepen PoauHoii,
rOpPJIOCTH 3a CBOM Kpau, CBOK PonHy, NpoIioe 1 HacTos1ee MHOTOHAMOHAJIBHOTO
Hapoja Poccun, yBaskeHHe K rocy1IapCTBEHHBIM CUMBOJIaM (rep0, dar, TUMH);

dbopMHUpOBaHUE YBOKEHHS K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccniickonn ®enepannn, ABISIOMIEMYCS OCHOBOM POCCHUMCKONM HMJIEHTUYHOCTH H
INIaBHBIM (DaKTOPOM HAIIMOHATBHOTO CAMOOIPEACIICHUS;

BOCIIUTAHUE YBAXKEHUS K KYJIbTypE, SA3bIKaM, TPAJAUIIUSAM U OObIYasiM HapOJIOB,
npokuBaromMx B Poccuiickoit @enepanumu.

Jluunocmmusie pesyromamul 6 chepe OmMHOWEHUTI OOYUAIOUMUXCA K 3AKOHY),
20Cy0apcmaey u K 2pamcoanckomy oouiecmaey:

IPaXJIAaHCTBEHHOCTh, TpaXKJAaHCKas TO3MIUS aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCHUMCKOr0 OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTHUTYLHOHHBIE IpaBa u
00s13aHHOCTH, YB@XKAIOIIETO 3aKOH W TMPABOIOPSA0K, OCO3HAHHO MPUHUMAIOIIETO
TpaJMIIMOHHBIE HAIMOHAJIbHBIE W  OOIIEYETIOBEUECKHE TYMAaHUCTUYECKHE H
JIEMOKPATUYECKUE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIIECTBEHHON KU3HH,



IPU3HAHWE HEOTYYKJAEMOCTH OCHOBHBIX IpPAaB M CBOOOJ YEIOBEKA, KOTOPHIE
MPUHAAIEKAT KAXKJAOMY OT POXKIAEHHUS, TOTOBHOCTh K OCYILIECTBIEHHUIO COOCTBEHHBIX
npaB 1 cBOOOJ 0€3 HapylIeHHs MpaB U CBOOOJ APYTHX JIML, TOTOBHOCTh OTCTaUBaTh
COOCTBEHHbIE IpaBa W  CBOOOJBI  4YENOBEKA M  TIPaXJaHMHA  COIJIACHO
oOuIenpU3HAHHBIM IPUHIIMIIAM U HOPMaM MEXIYHapOJHOIO MpaBa U B COOTBETCTBUU
¢ Koncturyuueit Poccuiickoit @enepaiuu, mpaBoBas U NOJIMTAYECKA TPAMOTHOCTB;

MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOMN MPaKTUKH, OCHOBAHHOE HA JHAJIOTE KYJbTYpP, a TaKKe Pa3IUYHBIX
(dopM 0OIIECTBEHHOTI'O CO3HAHMSI, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

VMHTEPUOPU3ALMS LIEHHOCTEH JEMOKpPaTUM M COLMAJIbHOM COJMIAPHOCTH,
TOTOBHOCTb K JOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHUH B TPYMIE WIH COLMAIBHON
OpraHu3aluu;

TOTOBHOCTh OOYYaIOIIMXCA K KOHCTPYKTUBHOMY YYacTHIO B HPHUHATHH
pELICHMI, 3aTParuBaoIIMX UX MpaBa U UHTEPECHI, B TOM YHUCIIE€ B pa3JIMYHBIX (hopmax
OOLIECTBEHHON CaMOOpraHu3alii, CaMOYIpPaBJICHHs, OOIIECTBEHHO 3HAYMMOM
NEeSTENbHOCTH;

NPUBEPKEHHOCTh ~ HMJESIM  WMHTEpHAIMOHAIU3Ma, JpYXKObl, PpaBEHCTBA,
B3aMMOIIOMOIIM  HApOJIOB;  BOCIHUTAaHUE  YBAXUTEIBHOIO  OTHONIEHUS K
HAIMOHAJIBHOMY JIOCTOMHCTBY JIIOJIEH, UX UYBCTBAM, PEIIUTHO3HBIM YOCKICHUSIM;

TOTOBHOCTh  OOy4arolUXcsl MPOTUBOCTOATH  UJECOJOTHUM  SKCTPEMHU3MA,
HaI[MOHAJIN3Ma, KCEHO(POOMHU; KOPpYNUHUM; JUCKPUMHUHAIMK IO COLMAIBHBIM,
PEIUTHO3HBIM, pAaCcOBbIM, HAlMOHAJIBHBIM IPU3HAKAM U JPYTUM HEraTUBHBIM
COIIMAIbHBIM SIBJICHUSIM.

Jluunocmmusie pezynomamot 6 cghepe omHOWIEHUI 00YUAIOWUXCA C
OKPYHCAIOUWUMU TIIOObMU:

HPaBCTBEHHOE  CO3HAHME W  [OBEJEHUWE HA  OCHOBE  YCBOCHHS
OOLIEYEIOBEYECKUX IIEHHOCTEW, TOJEPaHTHOTO CO3HAHMS M  TOBEJACHUS B
MOJIUKYJITYPHOM MHpPE, TOTOBHOCTH M CIOCOOHOCTH BECTH AMAJIOT C JIPYTUMU
JIOJbMHU, JIOCTUTaTb B HEM B3aUMONOHMMAHHS, HAxXOJIUTh OOUIME LETd U
COTPYIHUYATh JJISl UX JOCTHKCHUS;

NPUHATHE TYMAaHUCTHYECKUX LEHHOCTEW, OCO3HAHHOE, YBAKHUTEIBHOE H
IOOpOKenaTelnbHOE  OTHOIIEHHME K  JIpPyroMy  4YelOBEKy, €ro  MHEHHUIO,
MHPOBO33PEHUIO;

CIOCOOHOCTH K CONEpPEeXUBAHUIO U (HOPMUPOBAHHUE TO3UTUBHOTO OTHOIICHUS K
JOJAM, B TOM YHCJIE K JIMIAM C OrPAHMYEHHBIMH BO3MOYKHOCTSIMU 3/10POBbSl U
UHBaIHIaM; OepexHOe, OTBETCTBEHHOE Y KOMIIETEHTHOE OTHOIICHHE K (PU3UIECKOMY
U TCHXOJIOTMYECKOMY 3JI0POBBIO JIPYTUX JIIOJIEH, YMEHHE OKa3blBaTh IEPBYIO
MOMOIIIb;

(dbopMHpOBaHUE BBIPAKEHHOM B TMOBEACHUM HPABCTBEHHOM MO3UIIMH, B TOM
Yuclie CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY A00pa, HPAaBCTBEHHOI'O CO3HAHUS U
MOBEJCHUSI Ha OCHOBE YCBOEHHS OOIICYEIOBEYECKHUX LIEHHOCTEH M HPaBCTBEHHBIX
YyBCTB (4€CTH, JA0JTa, CIIPABEUIMBOCTH, MUJIOCEPIUS U APYKEITIOOHS);

pa3BUTHE KOMIIETCHIIMI COTPYJHHYECTBA CO CBEPCTHUKAMH, JI€TbMU
MJIQJIIIETO BO3pacTa, B3pOCIBIMU B 00pa30BaTENIbHOM, OOLIECTBEHHO IOJIE3HOH,
y4eOHO-UCCIEeI0BATENbCKOM, MPOSKTHON U IPYTUX BUJIAX JIEATEIbHOCTH.



JIuunocmmuosie pezynomamot 6 cghepe omuowenuil  0OyuarWUXca K
OKpYHCAIOuwemy Mupy, Hcueoii npupooe, Xy00xHcecmeeHHoll Kyaovmype:

MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH,
3HAYMMOCTH HayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJIaJICHUC
JIOCTOBEPHON MH(pOpPMAIUEH O MEePEAOBBIX JOCTH)KCHHUSAX U OTKPBITUSAX MHPOBOH H
OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSAX 00 YyCTpOMCTBE
MUpa 1 O0IIeCTBa;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
HAa TIPOTSDKEHMM BCEH OJKWU3HHM; CO3HATEIbHOE OTHOIICHHE K HEMpPEepPhIBHOMY
0o0pa3oBaHHI0O KaK YCJIOBHIO YCIICIIHOW Mpo(ecCHOHANBHON U 00IIecTBEHHON
NEeSTENHHOCTH;

DKOJIOTHYECKAs KyJNbTypa, OCEpPEeKHOE OTHOIICHHWS K PpOJHOW 3eMIle,
NpUPOAHBIM OoraTcTBaM Poccum W MuUpa; TOHUMAHUE BIHSHHUS COIUATBHO-
PKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHON M COIMAIBHON Cpebl,
OTBETCTBEHHOCTH 33 COCTOSTHUE MIPUPOIHBIX PECYPCOB; YMEHHUS M HABBIKH PAa3yMHOTO
MIPUPOOIIOIB30BAHUS, HETEPIIMMOE OTHOIIEHUE K JCUCTBUAM, MPUHOCSIIUM BpPEI
AKOJIOTHH; TPHOOPETEHHE OIBITa KOJIOTO-HANIPABICHHON JCATEIIBHOCTH;

ACTETUYECKOE OTHOIIEHHUS K MHPY, TOTOBHOCTb K 3CTETUYECKOMY
00yCTpPOMCTBY COOCTBEHHOT'O OBITA.

JTuunocmmusie pezyniomamot 6 cghepe omuouwieHuil 0OyUAOUUXCA K cembe U
pooumenam, 6 mom Yucjie n0020moeKa K CeMeEUHOl HCU3HU:

OTBETCTBEHHOE OTHOIIICHHE K CO3/IaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOTO
MIPUHATHS [IEHHOCTEW CEMEWHOM KU3HU;

MOJIOXKUTENIbHBIA 00pa3 CeMbU, POAUTENBCTBA (OTLOBCTBA M MAaTEPUHCTBA),
WHTEPUOPHU3AINS TPATUITMOHHBIX CEMEHHBIX IIEHHOCTEH.

Jluunocmuwie pe3yrovmamol 6 chepe omHouieHuA 00yuarOWUxca K mpyoy, 6
cihepe coyuanvbHO-IKOHOMUYUECKUX OMHOUWIEHUIL:

yBaXeHUE KO BCeM (opmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alllUTE CBOCH
COOCTBEHHOCTH,

OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu Kak MyTh W CIIOCO0 peanu3aliuu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

TOTOBHOCTH 00yYaronuxcst K TPyA10BOH MPOQPECCHOHATLHOMN e TENHHOCTU KaK
K BO3MOXXHOCTH yYacTHsl B PEIICHHH JIMYHBIX, OOIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIIEHAITMOHAIIBHBIX MPOOIIEM;

NOTPEOHOCTh TPYAWUTHCS, YBAKEHUWE K TPYAy H JIOISIM TpyJa, TPYIAOBBIM
TOCTIDKCHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHUE K
pa3HBIM BUJAM TPYIOBOU JIEATEIHLHOCTH;

FOTOBHOCTh K CamMOOOCHyKMBAaHHUIO, BKJIIOYas OOYYEHUE U BBINOJHECHUE
JIOMAIIHUX 00A3aHHOCTEMN.

JIuunocmmusie pezynromamol 6 c@epe puzuueckozo, nCUx0a02UYECKO20,
COUUAIbHO20 U AKAOEMUUECKO20 D1A20N0IYYUA 00YYAIOWUXCA:

¢dbu3nueckoe, 3MOLMUOHATBHO-TICUXOJIOTMYECKOEe, COLMAIbHOEe OJaronoiydue
oOy4Jalmuxcsa B JKMU3HU O0pa3oBaTENbHOW OpraHU3alluM, OIIYIICHHE JICThbMU
0€30MacHOCTH U TICUXOJIOTUYECKOTo KoMPopTa, HHGOPMAIIMOHHON 0€30MacHOCTH.

MPUHATHE U peau3aius [EHHOCTEH 310pOBOro U 0e30MacHoro o0pas3a >KU3HH,
NOTPpeOHOCTH B  (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUHU, 3aHATUSAX CIIOPTHBHO-



03JI0POBUTEIIBHON JEATENbHOCTBIO, HENPUSATHE BPEIHBIX IMPUBBIUEK: KYypPEHHS,
ynoTpeOICHUsI aJIKOTOJIsl, HAPKOTUKOB;

OEepeXHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHUE K (PU3UYECKOMY U
MICUXOJIOTUYECKOMY 37I0pPOBbIO, KaK COOCTBEHHOMY, TaK M APYTUX JIOJEeH, YMEHHE
OKa3bIBATh MEPBYIO MOMOIIIb;

c(hOpMHUPOBAHHOCTH OCHOB CaMOPA3BUTHS U CAMOBOCIHUTAHUS B COOTBETCTBUU
C 0OIleYeNOBeUECKUMHU IIEHHOCTSMU M HJealaMu TPakKJAaHCKOro OOIIECTBa;
TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPUECKOW M OTBETCTBEHHOMU
JEATEIBbHOCTH.

MeranpeaMeTHbie pe3yJibTaThl
Pecynamuenvie ynugepcanvnule yueonvie oeiicmeus

Buinycknux nayuumcs:

CaMOCTOSITETILHO ONpPENENsATh LENH, 3aJaBaTh MapaMeTpbl U KPUTEpUHU, IO
KOTOPBIM MOKHO ONPEJEIUTh, YTO 11€JIb JOCTUTHYTA;

OLICHMBATh BO3MOJKHBIE TOCJIEACTBUS JOCTH)KEHMSI IOCTaBICHHOW WENH B
NEeSATEIBHOCTH, COOCTBEHHOM KM3HU U KU3HU OKPYKAIOLIUX JIIO/IeH, OCHOBBIBASICh Ha
CO00paXeHUX ITUKU U MOpaJIH;

CTaBUTb U (opMynHpoBaTb COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOM
JEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

OLICHMBATh PECYPCHI, B TOM YHUCIIE BPEMS U IPYTM€ HEMATEpUAIbHBIE PECYPCHI,
HEOOXOMMBbIE AJIs1 JOCTHXKEHUS ITOCTABJICHHOM LIEJIH;

BbIOMpaTh MyTh JOCTMIKEHMS LM, IUIAHUPOBATh PELICHHE MOCTAaBICHHBIX
3aJ1a4, ONTUMHU3UPYS MaTepUalbHbIe U HEMaTEpUAIbHbBIE 3aTPATHI;

OpraHu30BbIBaTh A(PPEKTUBHBIA MOUCK PECYPCOB, HEOOXOMUMBIX I
JOCTHKEHHUSI IOCTABJIEHHOM 1IeJIH;

COIIOCTABJIATh MTOJIYYEHHBIN pe3yibTaT JEATEIBHOCTH C IIOCTABICHHOM 3apaHee
LEJIBIO.

Ilo3nasamenvnvie ynusepcanvHovle yueOHbvle 0ClUCMEU

Buinycknuk nayuumcea:

HUCKaTh W HaxOJUTh OOOOIIEHHBIE CIIOCOOBI pelieHus 3ajad, B TOM YHCIE,
OCYILECTBIISITh Pa3BEPHYTHIH WH(DOPMAIIMOHHBIA TMOMCK M CTaBUTh HA €ro OCHOBE
HOBBIE (yueOHBIE 1 ITO3HABATEIbHBIC) 33/1aUH;

KPUTHYCCKH OIICHWBAaTh M HMHTCPIPETHPOBATh HH(POPMAIMIO C Ppa3HBIX
MO3UIIMKA,  pacmo3HaBaTh W (UKCHPOBATH MPOTHBOPEYHS B HMHPOPMAIMOHHBIX
HCTOYHHKAX;

UCIIOb30BaTh  PA3JIUYHBIE  MOJICTBHO-CXEMAaTUYECKUE  CPEACTBA IS
MPENCTABJIEHUS CYUIECTBEHHBIX CBS3€M M OTHOLICHUW, a TaKXe€ IPOTUBOPEUUH,
BBISIBJICHHBIX B HUH(GOPMAIIMOHHBIX HCTOUHHUKAX;

HaxOJIUTh W MPUBOJIUTH KPUTHUYECKHE apTyMEHTHl B OTHOIICHUH JCUCTBUN U
CYXIEHUM APYroro; CHOKOMHO Y pa3yMHO OTHOCUTBHCS K KPUTUUECKUM 3aMEUYaHUSIM B
OTHOILICHHH COOCTBEHHOTO CY)KJCHHS, pacCCMaTpUBaTh UX KaK pecypc COOCTBEHHOIO
pa3BUTHS,

BBIXOJIUTH 32 PaMKH Y4€OHOTO MpeaMeTa U OCYIICCTBIISATD IeJcHAIIPaBICHHBIN
MTOMCK BO3MOYKHOCTEH JISl IIMPOKOT0 IIEPEeHOCa CPEICTB U CITIOCOOOB JICHCTBUS,



BBICTpaWBaTh WHIWBUIYAIbHYIO OOpa30BaTEIbHYI0 TPACKTOPHIO, YYHTHIBAS
OTPaHUYCHHUSI CO CTOPOHBI IPYTUX YIYACTHUKOB U PECYPCHBIC OTPAaHUUYCHUS;

MEHSTh U yACPKUBATh Pa3HbIE TIO3UITUU B TTO3HABATEIILHOM JICSITEIILHOCTH.

KommyHnukamuensle yHugepcanvHole yueoHvle 0elicmeus

Boinycknuk nayuumcs:

OCYIICCTBIIATh JEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK H CO
B3pOC/IBIMH (Kak BHYTpH 00pa30BaTeIbHON OpraHu3aliH, Tak U 3a e¢ MPEICIIaMH),
noAOWpaTh MTApPTHEPOB IS JICIOBOM KOMMYHHMKAIIMM HMCXOJSI M3 COOOpaKeHUM
PE3YJIbTaTUBHOCTH B3aUMOJICHCTBUS, @ HE JTMYHBIX CHUMITATHH;

P OCYIIECTBJICHUU TPYIIIOBOM Pa0OThI OBITh KaK PYKOBOIUTEIEM, TaK H
YJICHOM KOMaHAbI B pa3HBIX POJAX (TeHepaTop HACH, KPHUTHK, HCIIOJHHUTEIb,
BBICTYHAIOIIN, SKCIIEPT U T.1.);

KOOPJIMHUPOBATH M BBITIOHITH pa0OTy B YCIOBHUSAX PEaIbHOTO, BUPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BepHYTO, JIOTHYHO MW TOYHO WU3JlaraTh CBOKO TOYKY 3pEHUS C
WCITIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U TUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(DJIUKTOTEHHBIC CUTYAIlMU U TIPEIOTBpAIIaTh KOH(IUKTHI 10
WX aKTHBHOM (ha3bl, BHICTpAMBAThH JICJIOBYI0 M OOpa30oBaTEIbHYH) KOMMYHHKAITHIO,
n30eras JMYHOCTHBIX OIICHOYHBIX CYKJICHUH.

IIpeameTHBIE pe3yJbTATHI:

OcHOBHBIE MOHATHSA XHUMHH (ypoBeHnb aTOMHO-MOJIEKYJISIPHBIX
NpeACTABJICHUH)

Buvinycknuk nayyumcs:

* OMKCHIBATh CBOMCTBA TBEPMABIX, KUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBIICISAS HUX
CYILIECTBCHHBIC TPU3HAKH;

* XapaKTepHU30BaTh BEIIECTBA II0 COCTAaBYy, CTPOCHUIO M  CBOWMCTBaM,
YCTaHABJIMBATh NPUYUHHO-CJIEJICTBCHHBIE CBSI3U MEKITY JTAaHHBIMU
XapaKTEePUCTUKAaMH BEIIIECTBA;

* pPaCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSATHM «aTOM», «MOJIEKYJIay,
«XMMUYECKAM  BJIEMEHT»,  «IOPOCTOE€  BEHIECTBO»,  «CIOXKHOE  BEIIECTBOY,
«BaJICHTHOCTBY, UCMOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHUH;

* U300pakaTh COCTaB MPOCTEUIITUX BEIIECTB C TOMOIIBI0 XUMUYECKUX (POPMYJT U
CYIIHOCTh XUMUYECKUX PEAKIIMNA C MOMOIIBI0 XUMUYECKUX YPABHEHHUI;

* BBIYUCIIATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, a
TAKK€ MacCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUSIX JISI OIIEHKH HX
MPAKTUYECKON 3HAYUMOCTH;

* CPaBHUBATH 110 COCTABY OKCHJIbI, OCHOBaHUS, KUCJIOThI, COJIU;

* KJIacCU(PUITMPOBATh OKCHJBI U OCHOBAHUS MO CBOMCTBAM, KHCJIOTBI M COJIH 10
COCTaBY;

* OMUCHIBaTh COCTaB, CBOMCTBA M 3HaYeHWE (B MPUPOJEC U MPAKTUUYECKOH
JIEATEeIIbHOCTH YEJI0OBEKa) MPOCTHIX BEUIECTB — KHUCIOPOIa U BOJIOPO/IA;

* 1aBaThb CPABHUTEIIBHYIO  XApPAaKTEPUCTUKY XHUMHUYECKUX DIIEMEHTOB U
BAXHEHUIIINX COCJIUHEHUM €CTECTBEHHBIX CEMCHCTB MICJIIOYHBIX METAJUIOB H
raJIoTeHOB;



* TOJIb30BATHCS JTAOOPATOPHBIM 000PYI0OBAHUEM U XUMHUYECKOM TIOCYI0M;

* MPOBOJINTHh HECJOKHBIE XUMHUUYECKHUE OTBITHI M HAOIIOACHUS 32 M3MEHEHUSIMH
CBOMCTB BEIIECTB B IPOIIECCE WX NPEBPAIICHUN; COOJIOMATh TMpaBHUia TEXHHUKHU
0€30MacHOCTH TPH MPOBEICHNN HAOIIOACHUHN M OIBITOB;

* pa3IuyaTh KCIEPUMEHTAIBHO KUCIOTHI M MIEIOYH, IMOIb3YSACh WHIMKATOPAMH;
0CO3HaBaTh HEOOXOJAMMOCTH COOMIOJCHHS Mep OE30MaCHOCTH TpH OOpaIIeHUU C
KHUCJIOTaMH U IIEI0YaMH.

Boinycknuk nonyuum 603mMo3CHOCMb HAYUUMbCA:

* 2PAMOMHO 00PAWAMBCSL C BEUWECMBAMU 8 NOBCEOHEBHOU HCUZHIL,

* 0co3Hasamsv HeoOX00UMOCMb cOONIOOeHUs NPABUL IKOJI02UYeCKU 6e30nacH020
nogeoenuUs 8 OKpyicarouel NpUpooHol cpeoe;

* HOHUMAamMb  CMbICI U HE0OX00UMOCMb  COOMOOeHUsi  NPeonucaHul,
npeonazaemvix 6 UHCHMPYKYUAX NO UCHOIb308AHUIO JIeKApPCme, cpeocms Oblmosol
Xumuu u op.;

* UCNONIBL306AMb NPUOOPEMEHHDBLE KIH0Uesble KOMNEeMEeHMHOCIU NPU 8bINOJIHEHUU
UCCNe008AMENbCKUX  NPOEKMO8 N0  U3YYEHUIO CBOUCME, CHOC0008 NONYHeHUs U
PACNO3HABANUSL BeULeCTNE,

* pazeusamsv  KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHOAb3YL  CPedCmed
YCMHOU U NUCLMEHHOU KOMMYHUKAYUU Npu pabome ¢ meKcmamu y4eOHuKa u
OONOJHUMENbHOU TUMePamypoul, CNpasoYHbIMU MAOIUYAMU, NPOSBAAMb 20MOBHOCDb
K YBAJICEHUIO UHOU MOYKU 3DEHUsl NPpU 00CYAHCOeHUU pe3yIbmamos GblNOJHEeHHOU
pabomui,

* 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECMBAX U XUMUYECKUX Npoyeccax,
KpUMu4ecky OMHOCUMbCS K NCEeBOOHAYYHOU UHpOopMmayul, Hed0Opocos8ecmHou
peKiame, Kacaroujenucs UCnoIb308aHUsL PA3TUYHBIX 6eUleCE.

Ilepuognuecknii 3aKOH U MEePUOAMUYECKAST CUCTEMAa XMMUYECKHUX IJIEMEHTOB
. 1. MenaeneeBa. CTpoeHue BelecTBa

Buvinycknux nayuumcs:

* KJIaCCU(UIUPOBATh XUMHUYECKHUE JJIEMEHThl Ha METaUlbl, HEMETallbl,
AJIIEMEHTBI, OKCHJbl M THAPOKCUIBI KOTOPHIX aM(OTEpHBbI, 1 MHEPTHBIE AJIEMEHTHI
(ra3mpl) A1 OCO3HAHUS BaKHOCTH YIOPSA0YEHHOCTH HAYYHBIX 3HAHU;

* packpbIBaTh CMBICH niepuoauyeckoro 3akona /1. . Mennaeneena;

* ONMCHIBATh W XapaKTEpU30BaTh TAOIWYHYIO (HOPMY MEPUOIUYECKON CUCTEMBI
XUMHUYECKUX JJIEMEHTOB;

* XapaKTEepHU30BaTh COCTAB ATOMHBIX SIAEP M PACIPEACIICHUE YUCIIA AJIEKTPOHOB
[0 DJJEKTPOHHBIM CJOSIM AaTOMOB XUMHYECKHX 3JIEMEHTOB MajbIX MEPUOAOB
MEPUOJINYECKON CUCTEMBI, a TAKXKE KaJlvsl U KAJIbIUS;

* pa3nuyaTth BUJbl XWMHWYECKOM CBSA3U: HOHHYIO, KOBAJICHTHYIO TMOJSPHYIO,
KOBQJIECHTHYIO HEMOJSPHYIO U METAININYECKYO;

* U300pakaTh  DJIEKTPOHHO-MOHHBIC  (POPMYyJIbI  BEIIECTB, 0Opa30BaHHBIX
XUMUAYECKUMU CBS3SIMU PA3HOTO BUJIA;

* BBISIBIISAITh 3aBUCUMOCTb CBOICTB BEIIECTB OT CTPOEHUS MX KPUCTANIMYECKUX
PELIETOK: HOHHBIX, ATOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKUX;



* XapaKTepU30BaTh XUMHUUYECKHE OJJEMEHTbl M WX COCIAWHEHHS Ha OCHOBE
MOJIOKEHHST DJIEMEHTOB B NEPUOJMYECKON CUCTEME U OCOOCHHOCTEM CTPOCHUSI X
aTOMOB;

* OMUCHIBATh OCHOBHBIE 3Tanbl OTKpbITUS [. V1. MeHeneeBbIM NepuogunyecKoro
3aKOHA W TIEPUOJIUYECKOM CHUCTEMBl XHUMHUYECKHUX DJIEMEHTOB, KWU3Hb U
MHOT000pa3HYI0 HAYUHYIO JESTeIbHOCTh YUEHOTO;

* XapaKTEpPU30BaTh HAYYHOE W MHUPOBO33PEHUECKOE 3HAUEHUE IMEPUOTUYECKOTO
3aKOHA U MIEPUOJIMYECKON CUCTEMbI XUMUYECKUX 351eMeHTOB [l. . MeHieneena;

* OCO3HABaTh HAy4YHBIE OTKPBITHUS KaK pe3yibTaT IJIUTEIbHBIX HAOIIOACHUM,
ONBITOB, HAYYHOU IMOJIEMUKH, IIPEOJOJICHUS TPYAHOCTEN U COMHEHUHU.

Bovinycknuk noayuum 603M0xicHOCHb HAYUUMbCA:

* 0CO3HABAMb 3HAYEHUe MEeOPemuUYyecKux 3HAHUl Ol NPaKmMuyeckou Oesamelb-
HOCMU 4eloeKd,

* ONUCHIBAMb U3YUEHHbIE 00BLEKNMbl KAK CUCMeMbl, NPUMEHAAN02UKY CUCTEM-HO2O
ananuza;

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHIAX NEPUOOULECKOUCUCTIEMbL XUMUUECKUX
971eMeHMO8 01 00bACHEHUsL U NPEOBUOCHUST CBOLICME KOHKPEMHbIX 8eUeCma,

* pazeuseamev UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoM Yy OneHus.
3HaHUti 00 UCMOPUU CMAHOBNEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
NepUoOU4ecKo20 3aKOHAKAK 00HO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObl, A MAKICe O
COBPEMEHHBIX O0CMUNCEHUSAX HAYKU U MEXHUKU.

MHorooo6pa3ue XuMHYECKHX pPeaKkmuii

Buvinycknuk nayuumcs:

* OOBSACHSTh CyTh XMMHUUYECKUX MPOILIECCOB U WX MPUHIMUIHUAIBHOE OTIUYHE OT
bu3nUecKux;

* Ha3bIBATh MPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUM;

* YCTAHABIMBATh MPUHAAJIEKHOCTh XUMUYECKOM pEAKIUU K OIpPEeAeTIEHHOMY
TUITy 1O OAHOMY M3 KJIACCHU(PUKALMOHHBIX TMPU3HAKOB: 1) MO 4YHMCIy U COCTaBy
UCXOJIHBIX BEUIECTB M MPOJIYKTOB pEaKIUU (peaklMd COCIUHEHHMS, Pa3JI0KEHUs,
3aMellleHuss 1 OOMeHa); 2) MO BBIACJICHUIO WJIM TOTJIONICHUIO TETUIOThl (peakiuu
HK30TEPMUYECKUE M DHIOTEPMHUECKHE); 3) MO U3MEHEHHIO CTENeHEeW OKHUCIICHUS
XUMUYECKUX DJJIEMEHTOB (peaklMu OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE); 4) 10
00paTUMOCTH TpoIiecca (peakiuu o0paTuMbie 1 HEOOpaTUMBIE);

* Ha3bIBaTh (DaKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUUYECKHUX PEAKIINN;

* Ha3bIBaTh (PAKTOPBI, BIUSAIOIINE HA CMEIIEHUE XUMUYECKOTO paBHOBECHS;

* COCTaBJISITh YPaBHEHHUS 3JIEKTPOJMTHYECKOW NUCCOLUMALMU KHUCIOT, LIEN0YEH,
COJICH; TOJIHBIE M COKpAlIEHHbIE MOHHBIE YPABHEHUS peakUui OOMEHa; ypaBHEHUS
OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOIYKTHl XUMHUUECKUX peakiuuil mo ¢dhopmysiam/Ha3BaHUSIM
MCXOJIHBIX BELIECTB; ONPENENsATh MCXOAHbIE BellecTBa Mo (opMmysiam/Ha3BaHUSM
MPOJYKTOB PEAKIIUU;

* COCTaBJISITh YPABHEHUS pPEaKlUid, COOTBETCTBYIOIIMX IOCJIE€I0BATEILHOCTH
(«1eroyKe) npeBpamnieHuii HEOPraHMUEeCKMX BEIIECTB Pa3IMYHBIX KIIACCOB;

* BBISIBIISAITH B MPOLECCE SKCIEPUMEHTa NPU3HAKU, CBUAETEIbCTBYIOIIHE O
MPOTEKAaHUU XUMUYECKOW PEaKIUu;



* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MacCOBOM JIOJEH PaCTBOPEHHOTO
BELIECTBA,

* ONIPE/CTIATh XapakTep CpeAbl BOAHBIX PACTBOPOB KHUCIOT M IIEJIOYEd IO
M3MEHEHUIO0 OKPaCKU MHIUKATOPOB;

* POBOJIUTh KAUYECTBEHHBIE PEAKIUHU, MOJATBEPXKIAIOIIME HAJIUYUE B BOJHBIX
pacTBOpax BELIECTB OTJEJIbHBIX KATHOHOB U AHUOHOB.

Buinycknuk noayuum 603mM0x4CHOCHb HAYUUMBCA:

* COCMasnAms MOJEKYIAPHbIE U NOTHbIE UOHHbIE YPABHEHUs NO COKPAUWEHHbIM
UOHHBIM YPABHEHUAM,

* NPUBOOUMb  NPUMEPbL  PeaKyuti, — NOOMEEPAHCOAIOWUX — CYUJeCMBOBAHUE
83AUMOCEA3U MEAHCOY OCHOBHBIMU KAACCAMU HEOP2AHUUECKUX eUjeCne;

* NPOCHO3UPOBAMY  pe3yIbmamvl  8030€UCMEUsL  PAIUYHBIX — (PAKmMOpo8 Ha
U3MeHeHUue CKOpOCMuU XUMUYEeCKOU PeaKyuu;

* NPOCHO3UPOBAMb  PE3VIbIMAmbvl  8030€UCMEUS  PAIUYHBIX  (PAKMOPO8 Ha
cMeujerue XUMU4eCKko20 pagHoBeCUsl.

MHorooopa3sue BemecTs

BbINYCKHUK HAYYHUTCSH:

* OIIPEACIATh NPHUHAMIECKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY W3
U3YYEHHBIX KJIACCOB/TPYII: METAUIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMsI, KUCIIOTHI,
COJIH;

* COCTaBJIATH (HOPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* ONPEIEIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BEILECTBAX;

* COCTaBIATH (POPMYJIBl HEOPTaHUYECKUX COCAMHEHUU 110 BaJCHTHOCTSIM U
CTENEHSIM OKHUCJIEHHS 3JIEMEHTOB, a TAKKe 3apsiaM MOHOB, YKa3aHHbIM B TaOauue
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

* OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUs! (PU3MUYECKUMX U XMMHYECKUX CBOWCTB
MPOCTHIX BEUIECTB (METAJUIOB M HEMETANIOB) U MX BBICIIUX OKCHUJIOB, 00pa30BaHHBIX
AJIEMEHTAMH BTOPOT'O U TPETHETO MEPUOOB;

* Ha3blBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIE AJIS TPYII OKCHJIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM()DOTEPHBIX;

* Ha3bIBaTh OOIME XMUMHYECKHE CBOWCTBA, XapaKTE€pHbIC JUIsI KaxJA0ro W3
KJIACCOB HEOPTraHUYECKUX BELIECTB: KUCIOT OCHOBAHUN COJIEH;

* IPUBOAUTH NPUMEPBI PEAKIUM, IOATBEPKIAOIMMNX XUMHUUYECKHE CBOMCTBA
HEOPraHWYECKHUX BEIIECTB: OKCHIOB, KUCIIOT, OCHOBAaHUM U COJIEH;

* ONIPENENATh  BEUIECTBO-OKHUCINTENIb WM BEIIECTBO-BOCCTAHOBUTEIL B
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUAX;

* COCTaBJISITb OKUCJIUTEIIbHO-BOCCTAHOBUTENbHBIA OalaHCc (A7  M3YyYEHHBIX
peakiuii) Mo NpeJI0KEHHBIM CXEMaM PEaKIIMii;

* POBOJAUTH J1A0OPATOPHBIE OMBITHI, MOATBEPKAAIOININE XUMUYECKHUE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

* IPOBOJUTH J1A0OPATOPHBIE OIBITHI MO MOJIYUYEHHUIO U COOMPAHUIO ra3000pa3HbIX
BEIECTB: BOAOPOJA, KHCIOPOAA, YIJEKHUCIOr0 Tras3a, aMMHAaKa; COCTaBIATH
YPaBHEHMs COOTBETCTBYIOIIMX PEAKIUH.

Bueinycknuk nonyuum 603M0MCHOCHb HAYYUMbCA:



* NPOCHO3UPOBAMb XUMUUECKUEe CBOLUCMBA 6eujecms HA OCHO8e UX COCMAasd U
cmpoeHus;

* IPOCHO3UPOBAMb CNOCOOHOCMb BeWecmB8a NpPOAGIAMb OKUCIUMENbHbIE U
80CCMAHOBUMENbHbIE CBOUCMBA C YUEMOM CmeneHell OKUCIeHUs JJIeMeHmOo8,
BX005UUX 8 €20 COCAB,

* 8bIABIAMDb CYUWECMBOBAHUE 2EHEMUYECKOU 83AUMOCBA3U MeNCOY 8eujecmeamu 8
PAOY: npocmoe 8euecmao — OKCUO — 2UOPOKCUO — COTlb,;

* Xapakxmepuzo8amsv 0codvle C8OUCMBA KOHYECHMPUPOBAHHBIX CEPHOU U A30MHOU
KUCIOMm;

* IPUBOOUMb NPUMEPLI YPAGHEHUU PeaKYULL, JIeHCAUUX 8 OCHOBE NPOMBIULTIEHHBIX
Ccnoco606 NoyueHUs aMmMUaKd, CepHoL KUCIOMbl, Yy2yHa U CIMAu;

* onucvigamv  usuuecKue U XuMuyeckue Hnpoyeccol, AGNAUWUECS HACMbIO
Kpy2080pOma eujecms 8 npupooe;

* OP2aHU308bI8AMb, NPOBOOUMb  YYEHUYECKUe NPOeKmvl HO  UCCIe008AHUIO
CBOUICME 8eujecms, UMEIoWUX 8aXCHOe NPaKmuyeckoe 3HaveHue.

I. Conep:kanue yueOHOT0 nmpeamera
8 ki1acc (68 yacos)

BBenenue (6 4)
[Ipeamer xumuu. MeTonbl TO3HAHUA B XUMUU: HAOIIOJEHWE, SKCIEPUMEHT,
MojenupoBaHue. VMCTOUHMKN XUMHYECKOW WH(POpMAIMH, €€ MOJIy4YeHue, aHaIu3 U
Mpe/ICTaBlICHUe pe3yabTaTroB. [loHATHE O XMMHYECKOM JJIeMEHTe U (popmax ero
CYIIECTBOBAaHMS: CBOOOJHBIX aTOMaxX, TMPOCTBIX U  CJOXHBIX BEIIECTBAX.
[IpeBpamienus BemecTB. OTIMYME XUMUYECKUX PEAKUUN OT (DU3UUECKUX SBICHHM.
Ponp xuMuu B xu3HU yenoBeka. Xemoduiaus u xemodoobus. Kparkue cBefeHus us
WCTOPUM BO3HMKHOBEHHS M PAa3BUTUS XUMHHU. POJb OTEUYECTBEHHBIX YYEHBIX B
CTaHOBJICHHH XUMHUYeCcKol Hayku — paboTsl M. B. JlomonocoBa, A. M. byTiepoga,
J. . MenaeneeBa. XuMuUYecKas CHMBOJIMKA. XHMHYECKas CUMBOJIMKA. 3HAKHU
XUMHUYECKUX DJIEMEHTOB U IMPOUCXOXKJIEHHWE WX Ha3BaHWM. XUMHUECKHE (HOPMYIIbI.
Uunexcol u xkoadunmentsl. OTHOCUTENbHBIE aTOMHAsE U MOJEKYJSIpHAs MAaccChl.
Pacuer wmaccoBoifi J0M  XMMHYECKOTO dJIeMEHTa 10 (QopMmylie BellecTBa.
Ilepronnueckas cucrema xumudeckux 3iueMmeHToB 1. . Menneneesa, ee cTpykrypa:
Majble W OOJBIINE TEPUOMAbl, TPYNIbl W TMOATPYNIBl (TJIaBHAsS HU TMOOOYHAs).
[lepronuueckas cucTemMa Kak CIPaBOYHOE IMOCOOWME ISl TONYYSHHUS CBEICHUU O
XAMHUYECKUX JJIEMEHTAaX.
Jlemoncmpayuu: Moaenn pa3IMYHBIX ONPOCTBIX U CIOXKHBIX BemecTB. Komneknus
CTEKJITHHOW XMMHYECKOW mocyabl. Komnekuus marepuanoB U U3IEIHN U3 HUX Ha
OCHOBE aJIIOMUHUS. B3anmoaencTBue COJISTHOM KUCIOTHI C MPAMOPOM U IIOMYTHEHHUE
«U3BECTKOBOW BOJBD.
Jlabopamopnvie onvimwui: 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTAIIMYECKUX
BEIIECTB M pacTBOpoB 2. CpaBHEHHE CKOPOCTHM HCIIAPEHHUs BOJbI, OJAEKOJIOHA H
ATUJIOBOTO CIUPTA C PUIBTPOBAILHOM Oymaru
P.K.: xumuueckue peaxuyuu 6 ovimy



Pacuemnvie 3aoauu: 1. HaxoxJIeHrne OTHOCHUTEIBHON MOJEKYISIPHOW MacChl
BEIIECTBA [0 €ro XWMHuYecKol Qopmyne. 2. BpluncieHue MaccoBOl J10JH
XMMHUYECKOT'0 DJIEMEHTA B BEILECTBE 10 €ro (opMyIIe.

OcHoBHBIE BH/IbI J1eITEJIHLHOCTH

Onpenensitor mNoHATUSA, (QOPMUpPYEMBbIE B XOJIe H3yUYCHHS TeM. 3aKpemisiioT
NMOHATHUSI U3 Tpeapaylero ypoka. OrpadaTeIBalOT yMEHUS, HEOOXOJMMBIC IS
BBITIOTHEHUS MPAKTUYECKUX padoT. BeimoausawT JIO 1 00Cy:Kaa10T €ro pe3yabTaThl.
PaGoraror Cc TekcToM YydeOHMKa, TaONHWIlaMH, BEIIECTBAMH. AHAJIUUPYIOT
HH(pOpMaMIO W YCTAHABJIMBAIOT IIPUUMHHO-CIICACTBEHHBIE Npu mpoBencHuu JIO.
Habaropa10T CBOMCTBA BEIIECTB U UX HM3MEHEHHS B XOJI€ XMMHYECKUX pPEaKIUH.
MoaeaupyOT CTPOEHHE MOJIEKYJ METaHa, aMMHaka, BOAbl. PaccUMTHIBAKOT
OTHOCHUTEJIbHYI0 MOJIEKYJIIPHYIO U MOJISIPHYIO Maccy Mo QopMmyjiaM BEHIECTB.
BohiuucasiTb MaccoBylO JOJI0O XUMHYECKOTO 3JIEMEHTAa B BELIECTBE MO (opmysie.
OnuchbIBAT M XapaKTepU3yWOT CTPYKTypy Ta0muubl «llepuoandeckas cucrema
XUMHYeCKuX 3jeMeHToB .M. MenaeneeBay.

Tema 1 ATOMBI XMMH4Y€CKHX 3JIEMEHTOB (9 1)

ATOMBI Kak (popMa CyIIECTBOBAaHHUS XUMHYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJCHUS O
CTpOo€HHUM aToMOB. JlokazaTenbCcTBAa CJIOKHOCTA CTpPOEHUS aTOMOB. OIbITHI
Pezepdopna. [linanerapHas Moaenb CTPOCHHS aToMa.

CocTtaB aTOMHBIX siIep: MPOTOHBI M HEUTpoHBI. OTHOCHUTEILHAs aTOMHas Macca.
B3auMoCBsI3b MOHATUH «HPOTOH», «HEHUTPOH», «OTHOCUTEIbHAsT aTOMHas Maccay.
W3mMeHeHne yucia MPOTOHOB B siI[pe aToMa — OOpa30BaHUE HOBBIX XUMHUYECKHUX
aieMeHTOB. MI3MeHeHue unciia HEUTPOHOB B sJipe aToMa — 00pa30BaHKUE U30TOIMOB.
COBpPEMEHHOE OIPEACICHUE TOHATUS «XHUMUYECKUWA 3iaeMeHT». WM30Tombl Kak
Pa3HOBUJIHOCTH AaTOMOB OJIHOTO XHUMHYECKOIO 3JIEMEHTA. JNEKTpOHbL. CTpoeHue
AJIEKTPOHHBIX YPOBHEN aTOMOB XUMHUYECKUX AJIEMEHTOB MaJIbIX NEepuoa0B. [loHsTHE
O 3aBEPIICHHOM »JJIEKTPOHHOM YypoBHE. llepumoamueckas cucTeMa XHUMHUYECKUX
anemenTtoB J[. WM. MeHneneeBa W CTpoeHHME aTOMOB: (DU3UYECKHH CMBICI
MOPSIIKOBOIO HOMEpa d3JIEMEHTa, HOMEpa TpyMIbl, HOMepa nepuoaa. M3MeHeHue
YHCJIa AJIEKTPOHOB HA BHENIHEM 3JICKTPOHHOM YPOBHE aTOMa XMMHUYECKOT0 JIEMEHTA
— oOpa3oBaHue TOJIOKUTEIBHBIX M OTPHUIIATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMM METAUIOB W HEMETAUIOB. [IpUYMHBI M3MEHEHHST METAIMYECKUX |
HEMETAJUIMYECKNX CBOWCTB B mepuogax u rpynmax. OOpa3oBaHue OWHAPHBIX
coequHennil. [lonstue 00 wmoHHON cBsizu. Cxembl 00pa3oBaHHUs HOHHOW CBS3H.
B3aumojelicTBue aTOMOB XMMHYECKHUX 3JIEMEHTOB-HEMETALIOB MEXKIYy CO00M —
o0Opa3oBaHuE JIByXaTOMHBIX MOJIEKYJ MPOCThIX BemlecTB. KoBaleHTHAsT HeNmoJsipHas
XUMHUYECKasi CBS3b. OJIEKTPOHHBIE W CTPYKTypHbIE ¢dopmyibl. BaumopeiicTeue
aTOMOB XMMHYECKHX DJEMEHTOB-HEMETAUIOB MEXAy co0oil — oOpa3oBaHue
OMHApPHBIX COCIMHEHUW HEMETa/UIOB. OJIEKTPOOTpHUIlATeIbHOCTh. [loHsTHE O
KOBAJICHTHOW TOJSIpHOM CBsi3U. [IOHSATHE O BaJEHTHOCTHM KaK CBOMCTBE aTOMOB
00pa3oBbIBaTh KOBaJEHTHbIE XUMHUYeckue cBs3u. CocraBieHue (GopMysn OMHAPHBIX
COCJIMHEHUH IO BaJIeHTHOCTH. HaxojaeHne BaJICHTHOCTH 10 (opmyJie OMHApHOTO
COeIMHEHUs. B3aMMOIeNCTBHE aTOMOB XUMHMYECKHUX 3JIEMEHTOB-METAJIJIOB MEXITY



co00il — o00pa3oBaHHE METAUIMYECKUX KpUCTaIoB. IloHsTHE O MeTammuyeckon
CBSI3U.

Lemoncmpayuu: 1. Mogenu aTOMOB XMMHMUYECKUX AJeMEHTOB. 2. Ilepuonnueckas
CHUCTEMa XUMMHUYECKHUX dJ1eMeHTOB /. 1. MeHaemneena.

Jlabopamopnvie onvimel: 1. MonenupoBaHue MPUHILIMINA JIEUCTBUSI CKAaHUPYIOIIETO
MUKpockorna. 2. 3roroBienne Mozeneil MoJaeKyJl OMHAPHBIX COEIMHEHUN

Buabl yueOHoil 1eSITeJIbHOCTH

OnpenensitoT BaJEeHTHOCTH aTOMOB B OWHApHBIX coeauHEeHHsIX. W300pakaroT
COCTaB MPOCTEHIIMX BEHIECTB C TOMOIIBI0 XUMUYECKUX ¢Gopmyn. CocTaBasiioT
dbopMmybl  OMHApPHBIX COCIWHEHWA 1O W3BECTHOW  BAJIGHTHOCTH  aTOMOB.
Onpeneasirot NOHATUA 1O TeMe. MOoAeJUPYHT CTPOCHUE BEIIECTB C
KPUCTAJUTMYECKUMHU PEIIETKAMU PA3HOTO THUIA.

Tema 2 IIpocThie Bemectna (7)

[TonoxkeHne METAINIOB WU HEMETALUIOB B TMEPUOJUYECKOM CHUCTEME XHMHUYECKUX
anemeHtoB JI. M. MeHnneneeBa. BaxHelline mpOCTHIE BEIIECTBA — METAJUIbL:
KeJe30, aTOMHHUHN, KalblMi, MarHui, HaTpui, kammid. OOmue Quzndeckue
CBOMCTBa METAJUIOB. BaskHeIIIMEe MPOCThIE BEIIECTBA — HEMETAILIbI, 00pa30BaHHbBIC
aToMaMU KHCJIOpOJa, BOJOpoJa, a3zora, cephl, docdopa, yriaepoma. MoseKybl

IPOCTBIX BEUIECTB-HEMETAJUIOB — BOJOPOAA, KHUCIOPOAA, a30Ta, TaJOTreHOB.
OtHocutenbHass MoJekyisipHas wmacca. CHnocOOHOCTh aTOMOB — XUMHUYECKHUX
AJIEMEHTOB K OOpa30BaHMIO HECKOJbKUX TMPOCTHIX BEIIECTB — aJUIOTPOIHUS.

AnnoTtponHble MoAM(HUKAIMU KHcTopona, (ochopa u ojoBa. Meraminyeckue u
HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BEIIECTB. OTHOCUTENBbHOCTh JAEJIEHUS POCTHIX
BEIIECTB HA MeTaJUIbl U HeMeTauibl. [locTossHHas ABoranpo. KonnuecTBo BemiecTna.
Moinb. Monsipaas Macca. MounsipHblii 00beM Ta3000pa3HbIX BelmiecTB. KpaTHbie
€MHUIIBl KOJIMYECTBA BEIECTBA — MUJUIMMOJIb U KUJIOMOJb, MUJUITUMOJIAPHAs U
KWJIOMOJIIPHAsE MacChl BEIIECTBA, MWUIMMOJISIPHBIA U KUJIOMOJSIPHBIA OOBEMBI
ra3oo0pa3HbIX BemlecTB. PacyueThl € MCHOJB30BaHUEM TMOHATHA «KOJIHYECTBO
BEIIIECTBA», «MOJISIPHAs Macca», «MOJSIPHBIM O0BEM Ta3oB», «IOCTOSHHAs
ABoraapoy.

Hemoncmpayuu: 1. Tlonyuenue o3oHa. 2. OOpasiibl 6€7I0T0 U CEPOro 0JI0Ba, OEI0T0 U
KkpacHoro ¢ocdopa. 3. Hekotopble MeTalIbl 1 HEMETaIbl KOJIMYECTBOM BellecTBa 1
MOJTb. 4. MoJienb MOJIIPHOTO 00BEMa Ta3000pa3HBIX BEIIESCTB

Jlabopamopnvie onvimei: 1. (O3HaKOMJIIEHHME C KOJUIEKIUMEH METaJJIOB. 2.
O3HaKOMJIEHHE C KOJUIEKIMENW HEMETAIIOB

Pacuemnvie 3a0ayu: 1. Bpluncinenue MOJSPHOM Macchl BEUIECTB MO XUMHUYECKHM
dopmynam. 2. PacueTel ¢ HMCHOJIB30BAHMEM TMOHSATUN «KOJWYECTBO BEILECTBAY,
«MOJISIpHAsi Maccay, «MOJIAPHBII 00BEM T'a30B », « MOCTOSTHHAsE ABOTaapo ».

Buabl yueOHoi# 1eITeJIbHOCTH

HccaenyroTr CBOICTBA M3Yy4Ya€MbIX BEHIECTB. XaPAKTEPU3YKOT XUMUYECKHE
AJIEMEHTHl MaJbIX I[EPHUOJOB II0 HMX IMOJIOKEHUIO B NEPUOAUUYECKON CHUCTEME.
Habawparor aeMOHCTpUpyEeMbIE M CaMOCTOSITEIbHO  IPOBOJAMMBIE  OMBITHI.
OnuchIBalOT CBOWCTBA W3y4YaeMBIX BEIIECTB Ha OCHOBE HAONIIOJCHHS 3a WX



npespamieHussMu. O0001IA0T 3HAHUSA M J€JaTh BBIBOABI O 3aKOHOMEPHOCTAX
M3MEHEHUI CBOMCTB METAJIOB U HEMETAJIJIOB B IEPUOAAX U TPYNNAX MEPUOIAUECKON
cuctembl. IIpOrHo3MpyroT CBONMCTBA HEM3YUYEHHBIX 3JIEMEHTOB U UX COCAVUHEHHUM Ha
OCHOBE 3HAHUM O MEPHOJNYECKOM 3aKOHE. BBIYHCIAAIOT MOJISIPHYIO MAacCy BEILECTB
0 XUMUYECKou popmysie.

Tema 3 CoennHeHUus1 XUMM4YECKHUX 3J1eMeHTOB (11 1)

Crenenb okucnenusi. CpaBHEHHE CTEIIEHU OKUCIICHUS U BaJleHTHOCTU. OrnipesiesieHue
CTETICHU OKHCJICHHUS AJIEMEHTOB B OMHapHBIX coenuHeHusx. CocraBienue (popmyn
OMHAPHBIX COEAUHEHHMM, OOIMMH croco® MX Ha3bIBaHUA. bUHApHBIE COCITUMHEHUS
METa/UIOB U HEMETAIJIOB — OKCHUIBI, XJIOpUAbl, Ccynbduasl. CocTaBlieHHE WX
dbopmyn. buHapHble COEIUHEHUS HEMETAJUIOB: OKCHUIbI, JETy4YHhe€ BOJOPOJHbBIC
COCIMHEHUS, UX COCTaB U Ha3BaHus. [IpeacTaBuTenu OKCUAOB: BOJA, YTIEKUCIIbIN ra3
W HeramieHas u3BecThb. lIpencraBuTenu JIETydyux BOJOPOAHBIX COCAUHEHUIA:
XJ0poBOAOpOA M amMuak. OCHOBaHUA, MX COCTaB M Ha3BaHWsA. PacTBOpUMOCTH
ocHOBaHUW B Boje. IlpencraButenu 1ienoyend: TUIAPOKCUIBI HATpUS, Kadus WU
Kayiblusl. [loHsATHE O KAaUeCTBEHHBIX peaKIUAX U UHANKaTopax. Kuciaorel, ux cocras
u Ha3aHus. Knaccudukarnus kucnot. [IpeacraBuTtenu KUCIOT: cepHasi, COJisiHAs U
azoTHas. M3MeHeHHe OKpacku HHAMKATOPOB. CoNM Kak MPOU3BOJHBIE KHUCIOT U
ocHoBaHMi. Mx cocraB m HazBaHus. PactBopumMocTs coner B Boae. [IpencraBurenu
cojiei: xyopua Hatpus, KapObonar u (dochar kampuums. AmopdHble U
KPUCTAJUIMYECKUE  BEIIECTBA.  MEXMOJEKYJISPHbIE  B3aUMOJAECUCTBUS.  THIIBI
KPUCTAINIMYECKUX  PEUIETOK. 3aBUCHUMOCTh CBOMCTB  BEIIECTB OT  THIIOB
KPUCTAINIMYECKUX pemeTok. YucTeie BemiectBa U cMmecu. lIpumepsl KHUIKUX,
TBEPABIX U ra3000pa3HbIx cMeceil. CBOMCTBA YUCTHIX BEUIECTB U cMeceil. Mx cocras.
MaccoBass u o0ObemMHass JOJM KOMIIOHEHTa CMecH. Pacuerbl, CBsI3aHHBIE C
WCIIOJIb30BaHUEM TTOHSITHS <«JI0JIS».

Jemoncmpayuu: 1. OOpa3ipl OKCUIOB, KUCIOT, OCHOBaHUU W cosieil. 2. Monenu
KPUCTAUIMYECKUX PEIISTOK XJIOpHAAa HaTpus, aimasza, okcuma yrieponxa (1V). 3.
KucnoTHo-11en04HbIe HHANKATOPBI, U3MEHEHUE UX OKPACKU B Pa3JIMYHBIX cpenax. 4.
YHuBepcanbHbII MHAUKATOP M U3MEHEHUE €ro OKpPacKu B PA3JIMYHBIX cpenax. S.
[ITkana pH

Jlabopatopubie onbITh: 1. O3HaKOMIIEHHE ¢ KOJUIEKIIMEH OKCUI0B. 2. O3HaKOMIIEHUE
co cBoicTBamMu ammuaka. 3. KadecTBeHHas peakuusi Ha YIJIEKHCIbIA ra3. 4.
Onpenenenue pH pacTBOpoB KHUCIOTHI, Mmieaoud W BoAwl. 5. Omnpenenenue pH
JUMOHHOTO M SI0JIOYHOTO COKOB Ha cpe3e IIo0B. 6. O3HaKOMIIEHHE ¢ KOJUIEKLIHEH
cosieit. 7. O3HaKOMJIEHHME C KOJUIEKIIMEN BEIECTB C PA3HBIM TUIIOM KPUCTAJUITMYECKON
peuietku. 8. O3HaKOMJIEHHE C 00pa31lOM FOPHOM MOPOIBI.

Pacuemmnvie 3a0auu: 1. Pacuer maccoBoii U 00BEMHON J0JIe KOMIIOHEHTOB CMECH
BEIIECTB. 2. BbhIUKCIIEHnE MacCOBOM JOJIM BEIIECTBA B pPACTBOPE MO U3BECTHOM Macce
pacTBOPEHHOIO BEIIECTBA M Macce pacTBopurtens. 3. BpiuncieHue Macchl
pacTBOPSIEMOr0 BEIIECTBA M PACTBOPUTENSA, HEOOXOAMMBIX IJIsi TPHUTOTOBIICHUS
OMpENENIEHHOM MacChl pPAacTBOpa C HW3BECTHOM MAacCOBOW JOJIEM PacTBOPEHHOIO
BEILIECTBA.

P.K.: Ilpumepwr npumenenuss okcuoos 8 Oblmy u Ha NPOMbBIULIEHHBIX NPEONPUIINUSX
oonacmu. Okcudvl 6 npupode. I[Ipumepvt npumenenusi oCHOBAHUL 6 ObIMY U HA



NPOMbBIULTIEHHbIX npeonpusmusax oonacmu. Ilpumepvl npumenenus Kuciom  6vimy u
Ha NPOMbIUIEHHBIX npeonpuamusax oonacmu.  Mecmopodxcoenus munepanos u
20pHbIX nopoo 6 pecuore. Conu 6 npupoode. Conu 6 cocmage MUHEPAIbHOU B00b.
OcHosHble epynnbvl 3a2psazHumeneii npupooHoll 800bl 8 Bonoeodckoti obnacmu.

Buabl yueOHoil 1eITeJIbHOCTH

Hccnenyror cBoiicTBa un3yuyaeMbix BemecTB. HaOmoaaT XUMHUYECKHE W
¢usnyeckue NpeBpalleHHUs] M3ydyaeMbIX BemlecTB. ONHMCBIBAKT XUMHUYECKUE
peakuuu, HaOmOJaeMble B XOJA€ JEMOHCTPAIlMOHHOTO M JIabopaTOPHOTO
DKCHEPUMEHTOB. /JleJIal0T BBIBOJABI W3 PE3YJIbTATOB IIPOBEACHHBIX XUMHUYECKUX
skcnepuMeHToB. KiaccmguuupyroTr n3ydaemble BEHIECTBA 0 COCTaBY, Pa3BUBasd
UH(POPMAITMOHHYIO KOMIIETEHTHOCTh. Mcce/ieayloT CBOMCTBA M3ydaeMbIX BEIIECTB.
Ha0uaroaalor 1 ONUCBIBAOT XWMHUYECKHE PEAKLIUHA C IMOMOUIBI0 €CTECTBEHHOIO
A3bIKa U A3bIKa XUMHUHU. OmnpeneasiioT pacTBOPUMOCTb KHMCIIOT, OCHOBAaHHM, COJIEH,
MOJIb3YSICh COOTBETCTBYOIIE Tabnuueil. IIpoBoasit pacyeTbl MO XUMUYECKUM
YPaBHEHUSIM C UCIIOJIb30BAHUEM MOJIIPHON MAacChl U MOJISIPHOTO 00beMa rasa.

Tema 4 N3meHnenusi, npoucxoasimue ¢ Bemecrsamu (11 9)

IloHsATHE $BJIEHMHA KAaK HW3MEHEHUW, NPOUCXOAAIIMX C BeulecTBaMu. fBieHus,
CBSI3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHHUS BELIECTBA IPU MOCTOSSHHOM
ero cocraBe, — ¢uznueckue sijaeHus. Gu3ndeckre IBICHUS B XUMUU: TACTUIUISIINS,
KpUCTaJUIU3aIus, BhIIapUBaHUE M BO3TOHKA BEIIECTB, IICHTPU(DYTUpPOBAHHE.
SIBiieHUsA, CBA3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, — XWMHUYECKUE PEAKLIHH.
[Ipu3Haku W yCIIOBHsS MPOTEKaHUS XHUMHUYECKUX peakuuid. lloHsTe 00 3K30- u
SHJIOTEPMHUYECKUX PEAKUUIX. BblIeIeHnE TEMIOThl U CBETA — PEAKUUHA TOPCHMUS.
3aKOH COXPaHEHHsI MacChl BEIIECTB. XMMHUUECKNE YPABHEHUS. 3JHAYCHUE UHIEKCOB U
kod(ppunmentoB. CocTaBlieHHE YpaBHEHUNM XHUMHUUECKUX peakuuil. PacyeTsl mo
XUMHYECKUM YypaBHEHUsIM. PernieHue 3aay Ha HAXO0XXIAEHUE KOJIMYECTBA BEIIECTBA,
Macchl WK 00beMa MPOYKTa PEAKIMHU M0 KOJIMUYECTBY BEILIECTBA, MACCE UM 00bEMY
MCXOMHOIO BelecTBa. PacdyeTsl C  UCIOJAB30BAHUEM IIOHATUSA «IOJA», KOrja
MCXOJHOE BEIIECTBO JAaHO B BHAE pacTBOpa C 3aJaHHOM MAacCOBOW J0JIEH
PaCTBOPEHHOI'O BEILIECTBA WIM COAECPKUT ONPEAECICHHYIO JOJII0 IpuMmecen. Peakuun
pasnoxenus. Ilonsatne o ckopocTH XuUMHYECKMX peakuud. KaranuszaTopsl.
O®epmenThl. Peakun coenuuenus. KatanmuTtrudeckue u HEKATAUITMTUYECKUE PEAKIUH.
OOpatuMpie 1 HEOOpaTHMbIC peakiuu. Peaknmu 3amenieHus. DIeKTPOXUMUICCKUN
pAl  HAOpPSDKEHWM  METAJUIOB, €ro  MCIOJB30BAaHUE IS  HPOTHO3UPOBAHUS
BO3MOKHOCTH IPOTEKAHUS PEAaKUUMU MEXAY MeETaulaMd M PacTBOpaMU KHCIIOT.
Peakuuy BeITECHEHUSI OJHUX METAJUIOB U3 PACTBOPOB MX COJIEW APYTMMHU METAJLIAMMU.
Peakniun oOMena. Peakunu HelTpanuzamnuu. Y CIOBUS MPOTEKAHUs peakinii oOMeHa
B pPacTBOpax A0 KOHUA. THUIIBI XMMUYECKHUX pPEAKIUMi Ha IPUMEPE CBOMCTB BOJBL.
Peaknuus pa3noxeHuss — 3JIEKTPOIU3 BOJIBI.

Peakuuu coenuHeHHss — B3aUMOJCHMCTBUME BOJBI C OKCHUJIAMH METAUIOB U
HeMmeTauloB. [lonsatne «rugpoxcuasdy. Peakuuu 3aMelieHuss — B3aUMOJCHCTBHUE
BOJIBbI ¢ MeTauiaMu. Peakiiuu oOMeHa — ruiposn3 BEIecTB.

HHemoncmpayuu: 1. Ilpumepsl du3nueckux SBICHUMN: a) MiaBlieHue mapaduna; 0)
BO3TOHKA MOJa WU OEH30WHON KHUCIIOTHI; B) pAaCTBOPEHHE MEepMaHTaHaTa Kaus; T)



i dy3us QyMIMCTHIX BEHIECTB C TOPSILEH JIaMIIOYKK HakanuBaHus. 2. [Ipumepsl
XUMHUUYECKUX SBJICHUM: TopeHue Marnus, ¢ocdopa; B3aUMOJEHCTBUE COJISTHOM
KHUCJIOTBI C MpaMOPOM WJIM MeJioM; noiyudenue ruapokcuaa meau (I1); pacrBopenue
MOJIY4Y€HHOT'0 THAPOKCHIA B KUCI0Tax;B3auMozencTeue okcuaa meau (Il) ¢ cepnoi
KHCJIOTOW TpU HArpeBaHWM; pa3joKEHUE I[epMaHraHaTta Kajus; pa3jioKeHue
MEePOKCHUAA BOJIOPOa; B3aMMOIeCTBHE pa30aBI€HHBIX KUCIOT C METaNIaMU
JlabopamopHvie onvimei: 1. TpoKalvBaHUE MEAW B IJIAMEHU CIUPTOBKHU. 2.
3aMmenieHrue Meau B pactBope xiopuaa meau (II) sxenezom
Pacuemnvie 3a0auu. 1. BpluucieHne mo XUMUYECKUM YPaBHEHHUSM MAacChl WM
KOJIMYECTBA BEIIECTBA MO M3BECTHOM MAacce€ WJIM KOJMYECTBY BEIIECTBA OJHOTO W3
BCTYIAIOUIUX B PEAKIIMIO BEUIECTB WM MPOAYKTOB peakuuu. 2. Brluncienue mMacchl
(koMuecTBa BeLIECTBAa, O0OBEMa) NPOAYKTAa PEAKLUUHU, €CJIIM HW3BECTHAa Macca
HMCXOJHOTO BEHIECTBA, COJEPXKALIETO ONPEACIICHHYIO JOJII0 IPUMECEH. 3.
Borunciienne macchl (KOJIMYECTBAa BEIIECTBa, 00bEMa) MPOAYKTA PpEaKIUH, €Clid
M3BECTHA Macca pacTBOpa U MaccoBasl 10Js1 PACTBOPEHHOIO BEIIECTBA.
P.K.: Cnocobvl oyucmku npupoOoHot 800bl U NOJYUeHUe YUCMOU NUMbEBOU 800bl 8
pecuone. Ilpespawenus eewecms, npoucxooswue 8 npupode u 8 pe3yibmame
XO3AUCMBEHHOU 0esIMelbHOCU Yell08eKd.

Buabl yueOHoil 1eITeIbHOCTH

N300paxa0T CyIIHOCTh MPOCTEUIINX XUMUYECKUX pEaKUUid C TOMOIIBIO
XMMHUYECKUX YypaBHeHuM. MWM3Mepsior Maccel BemecTB.  Kiaccupuuupyror
U3YYEHHBbIE XHMHYECKHE 3JIEMEHTBI W HX coenuHeHus. CpaBHMBAKT CBOMCTBA
BEILIECTB, NPUHAICKAIMX K PAa3HBIM KJIacCaM; XUMHUYECKHE JJIEMEHTBHI Pa3HBIX
rpynn.  HaOmogalor M OnmMCbIBAKOT XMMHUYECKHE pPEAKIMM C  [TOMOUIBIO
€CTECTBEHHOTO $f3bIKa M sA3bIka XuMHH. HMccjienyloT M OnMChIBAKOT YCIIOBHS,
BIIMAIOIIME HAa CKOPOCTh XHMHUYECKOM peakuuu. BBIIOIHAIOT npocrenmue
BBIYMCIICHUS 110 XUMUYECKUM YPABHEHHUSIM.

Tema 5 [IpakTuxkym Nel. IIpocreiiinne onepanuu ¢ BemecTtBoM (3 4)
Ilpakxmuueckue pabomwi: 1. IlpaBwina TexHUKH O€30macHOCTH TIIpu paboTe B
xumMuieckom kabunere. [Ipuembl oOpaiienust ¢ 1abopaTopHbIM 000PYJOBaHUEM U
HarpeBaTelbHbIMU TIpuOopamu. 2. HaOmtoneHnus 3a M3MEHEHUSIMH, TPOUCXOISAIITUMU
C ropsuied cBe4yoil, U HUX onucaHue. 3. AHanu3 nouBbl U BOAbl. 4. IlpusHaku
XUMHUYECKUX peakuui. 5. IlpuroroBieHue pacTBopa caxapa UM ONPEACIICHUE
MacCOBOM1 JI0JIM €r0 B pacTBOPE.

Buabl yueOHoI 1eITeJIbHOCTH
Hab6amopai0T ¥ ONMCHIBAKT XUMUYECKUE PEAKIUH C TMOMOUIIBIO E€CTECTBEHHOTO
SI3bIKa U SI3bIKA XUMUH.

Tema 6 PacTtBopenne. PacTBopbl. Peakniuu MOHHOr0 00MeHA M OKHCJIHUTEIbHO-
BOCCTAHOBUTEJIbHBbIE peakuun (16 1)

PactBopenne kak Qusnuko-xumudeckuid mporecc. I[lonsitue o ruaparax u
Kpuctaimoruaparax. PactBopumocTs. KpuBble pacTBOpUMOCTH Kak MOJEIb
3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJIbIX BEMIECTB OT TemmepaTypbl. HackllieHHbie,



HEHACBILEHHBIE U IEPECHIIIEHHBIE PACTBOPBI. 3HAYEHHUE PACTBOPOB IS NPUPOABI U
celbckoro  xo3sictBa.  IloHsATHe 00  DJIEKTPOIMTHUYECKOW  JAMCCOLMALIUU.
ONEKTPOIUTBl W HEINEKTPOJUTBHL. MEXaHU3M JIUCCOLUMALMMU  BJIEKTPOIUTOB C
Pa3JIMYHBIM TUIIOM XUMHUYECKOU CBA3U. CTENEHb 3JIEKTPOJUTUYECKON TUCCOLUALINH.
CunpHple u  cnabble  2NEeKTpodUThl.  OCHOBHBIE  TOJIOXKEHUST  TEOpUU
ANEKTPOJIMTUYECKOM auccouuanv. VIoHHbIE ypaBHEHUs peakuuid. Y CIOBHUSA
MPOTEKaHUSI peakiy OOMEeHa MEXIYy JJIEKTPOJIUTaMHU 10 KOHIIA B CBETE HMOHHBIX
npeactaBienuii. Knaccudukamuss HMOHOB ©W WX  cBoicTBa. KuCIOTh, HX
knaccudukarusa. Jucconumaius KACIOT W HMX CBOWCTBA B CBET€ TEOpUU
AIEKTPOJUTUYECKON TUCCOLMAaU. MOJIEKYISIpHBIE U UOHHBIE YPAaBHEHUS PEaKIUi
KUCJIOT. B3aumopeicTBHe KHUCIOT C MeETaUIaMH. OJIEKTPOXUMHUUYECKUU  Ppsif
HanpsDKEHUM  METauIoB.  B3amMozeincTBHE KHUCIOT C  OKCHUJIAaMH  METaJJIOB.
B3aumopenictBue  KUCIOT C  OCHOBAHUAMM —  PEAKIUs HEUTPAIU3ALUU.
B3zaumopaeiictBue Kuciot c¢ cossimu. Mcnonb3oBanue TabauIbl pacCTBOPUMOCTH ISt
XapaKTEPUCTUKA XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Jluccounanusi OCHOBaHUM U UX CBOMCTBA B CBETE
TEOPUU  DIIEKTPOJUTUUYECKOW  AUCCOLMAlMU. B3auMOIenNcTBUE OCHOBAaHUM C
KHCJIOTaMH, KHUCJIOTHBIMH OKCHJaMU U coiiiMH. Mcmosnb3oBaHue — TaOIMIIbI
PacTBOPUMOCTH JJI XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHUM. Pa3znoxxkeHue
HEPACTBOPUMBIX OCHOBaHUN mpu HarpeBaHuu.Conu, HX KiIacCUPUKAIMSA U
JUCCOLMALINS  PAa3IMYHBIX THUIOB coneil. CBolcTBa CoJie BCBETE TEOPUHU
AIEKTPOJUTUYECKON THUCCOIMAalu. B3auMoIecTBUE COJIEN ¢ METAJUIAMU, YCIIOBUS
MPOTEKAHUS 3TUX peakuuil. BzanmMoaencTBue coje ¢ KUCIOTaMH, OCHOBAHUSIMUA H
comssiMu.  Mcmonmb3oBaHWe  TaOMWIBI  PAacTBOPUMOCTH  JUISI  XapaKTEPUCTHKHU
XUMHUYECKHUX CBOMCTB COJEH. O0o00meHne cBegeHUI 00 OKcHUaax, uX
KJacCu(UKAMM M XUMUYECKUX CBOWCTBAaX. ['eHeTHyeckue psibpl METAUIOB U
HEMETAJUIOB. ['€HeTHYeCcKass CBA3b MEXIY KJIacCaMH HEOPTaHUYECKHX BEIIECTB.
OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE peakuuu. OKUCIUTENbh U BOCCTAHOBUTEIID,
OKHCJIEHUE U BOCCTAaHOBJIEHUE.

Peakiiuu MOHHOTO OOMEHa U  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
CocraBiieHME ypaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKUU METOIOM
AJIEKTPOHHOTO Oasianca. CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB,
KHUCIIOT W COJIeil B CBETE MPEJCTaBIECHUN 00 OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
Iporeccax.

Lemoncmpayuu: 1. VlcipiTaHne BEMIECTB U UX PACTBOPOB HA JIEKTPONPOBOIHOCTD.
2. 3aBUCUMOCTb 3JIEKTPONPOBOJAHOCTU YKCYCHOW KHCJOTBI OT KOHIIEHTpalHH. 3.
JIBrKeHME OKpAIIEHHBIX MOHOB B JIEKTPUYECKOM nosie. 4. B3zanmmonencTBrue nuHKa
c cepoH, coyissHOM kuciotod, xmopumom wmeaum (Il). 5. Topenme wmaruwms. 6.
B3aumopenicTBre XJII0pHOM U CEPOBOLOPOIHOM BOJIBI

Jlabopamophvie onvimul: 1. BzaumoeicTBre pacTBOPOB XJIOpU/Ia HATPUS U HUTpaTa
cepeOpa. 2. IlomyyeHue HepacTBOPUMOrO THAPOKCHUJA M B3aUMOJECHCTBUE €ro C
kucioTamu. 3. Peakiuu xapakTepHble sl paCTBOPOB KUCIIOT (COISTHOM U cepHO). 4.
Peakiuu, xapakTepHbie AJi pacCTBOPOB IIENIOUeH (TMAPOKCUIOB HATPUS WM KaJus).
5. Peakuuu xapakrepHbie aiisi oCHOBHBIX okcuaoB(CaO). 6. Peakiuu, xapaktepHbie
st KUCIOTHBIX okcunioB (CO2). 7. Peakuuu XapakTepHbI€ JIsi paCTBOPOB COJICH

(CuCl,)



P.K.: Kucnomuwle 0odcou, ux npoucxodxcoenue. Conu 8 cocmage MUHEPAlIbHOU 800bl.
buocennasn ponv uonoe xanus, nampus, xaopa u op. Pons uonoe 6ooopooa 6 numanuu
pacmeHui.

Buabl yueOHoi# 1eSITeJIbHOCTH

IIpoBoasT HaOMIOAEHUS 32 MOBEJCHUEM BEIIECTB B PAcTBOPAX, 3a XUMUYECKUMU
peakuusMH, MPOTEKAIIMMU B pacTBopax. alT onmpeaesieHus MOHIATHI MO TEME.
O000al0T NMOHATHS «KATHOH» U «aHUOH». HccejienyroT CBOICTBA pPAacTBOPOB
ANEKTPOJIUTOB. XaPAKTEPU3YIOT YCIOBUS TEUCHHS PEAKIMil JO KOHILIA B PacTBOpax
AIEKTPOJUTOB. BBIYMCIAAOT MaCCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

Tema 7 IlpakTukym 2. CBOMCTBA PACTBOPOB 3JIEKTPOJIHUTOB (4 4)

Ilpakmuueckue pabomwi: 1. NoHHbIE peakiuu 2. YCIOBUS TEUEHUS] XUMHYECKUX
peakuuii MEXIy pacTBOPaMH »SICKTPOJUTOB A0 KoHua. 3. (CBOHCTBa KHCIOT,
OCHOBAaHUM, OKCUIOB U coJiel. 4. PemeHne skcnepuMeHTalbHbIX 33/1a4.

Buabl yueOHoi# 1eITeJIbHOCTH
Ha6a01a10T ¥ ONMCHIBAKT XUMHUYECKUE PEAKIHUU C TOMOIIBI0 €CTECTBEHHOTO
sI3bIKa U SI3BbIKA

9 ksacc (68 yaco)

Tema 1. BBemenme. OOmasi XapakTepUCTMKA XHMMHUYECKHX 3JI€eMEHTOB H
XuMHn4yeckux peakuuii (10 )

[lepnognyecknii 3axkoH U Ilepmogmyeckas cucrema XumMu4yeckux siemeHToB /1. U.
MenpaeneeBa. XapakTepUCTUKaA 3JIEMEHTAa MO €ro MnojoxeHutro B llepmogmueckon
cucteme xumuueckux aneMmeHToB JI. 1. MenaeneeBa. CBolicTBa OKCHIOB, KHUCIIOT,
OCHOBAHUM M COJIEd B CBETE TEOPUM DJIEKTPOJUTUYECKON IUCCOLMALUU U
OKHUCJICHUA-BOCCTAHOBJIEHUs. ['eHeTHdeckue paAapl MeTayla M HeMeTalla.
XapakTepuCTUKa XUMHYECKOTO 7JJIEMEHTa II0 KHCJIOTHO-OCHOBHBIM CBOMCTBaM
oOpa3yeMbIX UM coequHeHui. [loHsiTHe 0 mepexoaHbIX deMeHTax. AM(OTEPHOCTb.
['enetnueckuil psan nepexogHoro saeMeHTa. AMGOTEpPHbIE OKCUIBI U THAPOKCHUIBI.
XUMUYECKasT OpraHU3alMsl MPUPOAbl. XUMHUecKue peakunuu. CKOpoCTb XMMUYECKOM
peakiuu. KaranuzaTopsl U KaTanus.

Jemoncmpayuu: Pazmuaneie opmbl tadauiel 1. M. MenneneeBa. Mojaenn aToMOB
JIEeMEHTOB 1—3-ro meprogoB. Mojenb CTpOEHUs 3eMHOro mapa (morepedHbIid
pa3pe3). 3aBUCUMOCTh CKOPOCTHM XMMHYECKOW PEaKLUU OT MPUPOJbl Pearupyronmx
BEILIECTB, OT KOHIICHTPALIMN PEArupyOLIMX BEIIECTB, OT IUIOIIAAN CONPUKOCHOBEHHUS
pearupyroumx BeIECTB («KUMSAMMK ciaoi"), OT TeMmmepaTypbl pearupyroumx
BEIIECTB. I'OMOTeHHBII M TIeTepOreHHBIM KaTtaiu3bl. DEepMEHTAaTUBHBIN KaTaJIN3.
Nurubuposanue.

Jlabopamophvie onvimei: 1. TlonydyeHue ruapokcujia IUHKA U HMCCIEIOBAHUE €ro
cBOMCTB. 2.MopaenupoBanue mnoctpoeHusi l[leproanyeckoil CUCTEMBI XUMHUYECKHUX
anemenToB [[. 1. Menneneesa. 3. 3amenieHue xelie30M MEIU B pacTBOpe cyibdara
Menu (II). 4. 3aBUCHUMOCTH CKOPOCTHM XHMHYECKONW pEAKUUH OT HPHUPOJBI



pearupymronmx BELIECTB Ha MpUMEpPE B3aUMOJICUCTBUS KUCIOT C MeTaulaMu. 5.
3aBUCUMOCTh CKOPOCTHM XHUMMUECKON peakiMu OT KOHIICHTPALMU Pearupyrommx
BELIECTB Ha IIPUMEPE B3aMMOJCHUCTBUS LIMHKA C COJITHOW KHMCJIOTOM Pa3InvHOU
KOHIICHTpaIuu. 6. 3aBUCUMOCTh CKOPOCTH XHUMHUUYECKOM peakluuu OT ILIOIIaJu
CONPUKOCHOBEHHUSI pearupyromux BeuiecTs. 7. MoaenupoBaHue «KUISIIETO Ciosy. 8.
3aBUCHUMOCTh CKOPOCTHM XUMHUYECKOM pEaKUUH OT TEeMIEPaTypbl pPEarupyromimx
BEIIECTB Ha mpumepe B3aumojerctBus okcuna meau (II) ¢ pactBopom cepHoit
KHCJIOTBl pPa3jIu4yHON TemmepaTypbl. 9. PaznoxkeHue mnepokcHaa BOAOpPOAA C
nomotplo okcuga mapranmna (IV) wm karamasel. 10. OOHapykeHHe Karajasbl B
HEKOTOPBIX MUIIEBbIX Mpoaykrax. 11. MHrubupoBanue B3auMOIEHCTBHS KHUCIOT C
MeTaJlJIaMU YPOTPOITUHOM.

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH

OO0bsACHAT (QU3NYECKUI CMBICT aTOMHOTO MOPSJIKOBOIO HOMEPA XUMHUYECKOIO
DIIEMEHTa, HOMEPOB TIpymIbl, nepuona. JdawT XapakTepucTHKY METAIOB M
HeMeTAUIOB. OOBbSCHAKT 3aKOHOMEPHOCTM HM3MEHEHUS CBOWCTB DJEMEHTOB B
npenenax MalblX NEPUOJOB M TIUIABHBIX MNOArPYNI. 3amUCBIBAKT YpPaBHEHUS
XMMHMUYECKUX PEAKIU HOHHOro oOMEHa B MOJIEKYJSPHOM U HOHHOM BHJIE.
CocTaBasiioT 3JeKTpoHHBIN Oananc jist OBP

Tema 2. Metasabl (13 1)

[Tonoxenne metamnoB B [lepuoanmyeckoit cucreMe xumMudeckux sneMeHToB Jl. U.
MenpaeneeBa. Merammyeckass KpPUCTAJUIMYECKAsl pEIIETKA W METaUIM4ecKas
XuMHUeckas cBsi3b. OOmme gusndeckue cBoricTBa MeTayioB. CIiaBbl, UX CBOWCTBA
Y 3HaYCHHE. XHMHUYECKUE CBOMCTBA METAUIOB KAK BOCCTAHOBUTEJEH, a TAKXKE B
CBETE UX IMOJO0XKEHUS B 3JIEKTPOXUMUUYECKOM PsAJly HANpsKEHUN MeTaiuioB. Koppo3us
METaNIOB M CcrocoObl 0opbOBl ¢ Hel. Mertaminsl B nmpupoje. OOuime crnocoObl Ux
nosiydeHusi. OOmias XapakTEepUCTHKA IIETOYHBIX METalIoB. MeTaiibsl B MPUPOJIE.
Oo6mue crnocoObl ux mnonydyeHus. Crtpoenue artomon. lllenounsie meramibr —
MIPOCTHIE BEIIECTBA. Ba)kHEWIIME COEAMHEHHUs WIEIOYHBIX METAJUIOB — OKCH/IBI,
THIAPOKCUIBI U CONM (XJIOPUAbI, KapOOHATHI, Cylb(aThl, HUTPATHI), UX CBOMCTBA U
npuMeHeHue B  HapoaHoM  xossiictBe.  Kamwmiinple  ymoOpenus.  OOmas
XapaKTEepUCTUKA 3JIEMEHTOB riaBHOW noarpynnsl II rpymmsl. CTpoeHue aToMOB.
[Ilenouyno3eMenbHBIE METAUIBl — IIPOCTHIE BeEIIECTBA. BakHEWINE COEAUHEHUS
IIEJI0OYHO3EMENBHBIX METAJJIOB — OKCHUJbI, THUIAPOKCUIBI U COJH (XJIOPHUIBI,
KapOoOHaThl, HHUTpATHl, Cynbdarbl, (ocdaTel), X CBOWCTBA M MPUMEHEHHE B
HapOJHOM XO3SIMCTBE.

Amomunnii. CtpoeHue aToma, (U3HUECKHME W XUMUYECKHUE CBOICTBA IMPOCTOrO
BemiecTBa. COENUHEHUS ATIOMUHUS — OKCHJI WU THUJIPOKCUI, UX aM(OTEepHbIN
xapakrep. Baxueumue conu amoMmuHusA.  [IpuMeHeHue aIIOMUHUA UM €ro
COCIMHEHUMH.

Kenezo. Crpoenne aroma, ¢GuU3MUECKHME M XUMHUYECKHE CBOWCTBA MPOCTOrO
BemiecTBa. ['enetnueckue psaapl Fe+2 u Fet+3 . Baxkneiimume conu xkene3a. 3HaUYCHUE
JKeJe3a U ero COEMHEHUM IS IPUPOJIbI U HAPOJHOIO XO35KUCTBA.



Jemoncmpayuu: OOpa3upl MIETOYHBIX U IIETOYHO3EMENbHBIX MeTaioB. OOpa3isl
CIIaBoB. B3ammopencTBue HaTpusi, JUTHS M Kallblud C BOAOW. B3ammoneiictBue
HaTpus M MarHus C KHCIOPOAOM. B3amMoaencTBHE METaIOB C HEMETAJIAMMU.
[Tonyuyenue rugpokcuaos xenesa (I1) u (11I).

Jlabopamopnvie onvimel: 12. B3aumojaeicTBUe pacTBOPOB KHUCIOT U COJeH ¢
MetamaMu. 13. O3nakomiieHne ¢ pyaamu kene3a. 14. OkpaminBaHue IJIaMEHH
COJISIMU LIEIOYHBIX MeTajuioB. 15. IToyyeHue rugpokcuia Kainbus U UCCIEAOBAaHUE
ero cBoictB. 16.Ilonydenne rugpokcua allOMUHHS U UCCIEJOBAHUE €r0 CBOMCTB.
17. B3aumopeiicTBrue »kene3a ¢ coyisHOM kuciotod. 18. IlomydeHue rugpoxcuyioB
xenesa (II) u (III) u u3yyenue ux cBOUCTB.

P.K.: IIpumenenue anomunus 8 o6bimy u npomviuiienHnocmu. Ilpouszsoocmeo uzdenuil
u3 orceneza Ha meppumopuu Bonozoockoii oonacmu.

OcHoBHbBIE BHJBI 1eATEJIbHOCTH

XapaxkTepu3sylT OOIIME CBOMCTBA METAUVIOB Ha OCHOBE IIOJIOKEHHS HUX B
AIEKTPOXUMHUYECKOM PSJIy HaNpsOKeHUsT MeTaioB. ONUCHIBAIOT CBOWCTBA U
o0JlacTl TIPUMEHEHHUS Pa3JUYHBIX CIIaBOB. M3y4awT OCHOBHBIE XHMHUYECKHE
CBOMCTBa METAJIJIOB, COCTABJISIOT YPaBHEHUS PEaKIUi, UCIIONIB3Ysl Psii HAPSHKEHUN
MeTaioB. O0BACHAIOT 3aBHCHMOCTH CBOMCTB METAJUIOB OT IoJjioskeHust B IICXD.
XapakTepu3ylOT PEaKIMUd BOCCTAHOBJIECHMUS METAJJIOB M3 MX OKCUI0B. Ha3biBaroT
BHJIBI ¥l IPUYMHBI KOPPO3UH METAIOB. OOBACHAIT CIIOCOOBI 3alTUTHl METAVIOB OT
Koppo3uu. COCTaBJAAKT ypaBHEHHUS XUMHYECKUX PEAKIUMA, BBIYUCISIOT BBIXOJ
MPOAYKTa PEaKIUK OT TEOPETUUECKH BO3MOKHOTO

Tema 3. [Ipaktukym 1. CBolicTBa METAJIOB U MX coefuHeHHH (3 1)

1. OcymecTBiieHNE LIENOYKM XMMUYECKUX NpeBpamieHuil. 2. [lonyuenne u cBoiicTBa
COECIMHEHUI METAJUIOB. 3. Pelenne sKkcnepuMEHTaIbHbIX 3a/1a4 HAa paclO3HABAHUE U
MIOJIyYEHHUE COCIMHEHUIN METaJIJIOB.

OcHOBHBIE BHbI AeITEJILHOCTH
Ha6awoaaTh 4 oMUCHIBATh XUMHYCCKHE PEAKIIUU C TIOMOIIBI0 €CTECTBEHHOTO SI3bIKa
U SI3BIKA XUMUH.

Tema 4. Hemeraminl (23 4)

OOmasi xapakTepUCTUKa HEMETaUIoB: MojiokeHue B llepumoanueckoit cucreme
xumuueckux asnementoB JI. WM. MenzaeneeBa,0cO0€HHOCTH CTPOEHHSI aTOMOB,
anekTpooTpuniaresibHocTh  (D0)  KakMmepa  «HeMeTaulm4HocTwy, psia  D0.
Kpucrainuueckoe CcTpoeHHE HEMETANIOB — TMPOCTHIX BEIIECTB. AJIIOTPOIHUS.
dusnyeckue CBOWCTBA HeMeTauioB. OTHOCHUTENIBHOCTh TMOHSTHH «METAL» W
«HEMETaJL.

Bonopon.Ilonoxenue Bogopoaa B [lepuoauueckoi cucteMe XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CTpoeHue aToMa M MOJIEKYJIbl. DU3NYECKHE U XUMHUYECKHUE
CBOMCTBa BOAOPOAA, €T0 MOJIYUYEHUE U IPUMEHEHHE.

Bona. Ctpoenue monekysbl. BogopoaHas xumuueckas cBsizb. uznueckue cBONCTBA
BOABbl. AHOMajauu CBOWCTB BOJbI. [uapodunbHbie W TUAPohOOHBIE BeEIIeCTBa.



XHUMHUYECKHE CBOMCTBA BOABL. KpyroBopoT BoasI B ipupoae. Bogoouncrka. Aspanus
BOAbl. bbITOBBIE (DUIBTPHl. MuHepasibHble BOAbl. JlMCTUIUIMpOBaHHAs Boja, €€
MOJIyYeHHE U PUMEHEHHUE.

OOmas xapakrepuctuka ranoreHoB. Crtpoenue aromoB. IIpocTeie BemiecTBa u
OCHOBHBIE COEIMHEHMS TAJIOTEHOB, UX cBoMcTBa. Kparkue cBenenus o xjiope, Opome,
dTope u Hone. [I[pumeHeHre raloreHoB U UX COCIMHEHUN B HAPOJAHOM XO35HUCTBE.
Cepa. Ctpoenne aToMa, aJuIOTPOIHsI, CBOMCTBA U IPUMEHEHHE POMOUYECKOM CEpBHI.
Oxcunel cepol (IV) u (VI), ux nonyyenue, cBoiictBa u npumeHenue. CepHasi KHCIIOTa
Y €€ COJIU, UX PUMEHEHUE B HAPOJHOM X034iCTBE. [[pOM3BOACTBO CEPHON KUCIIOTHI.
A3zor. CTpoeHue aroMa M MOJIEKYJbl, CBOMCTBa IPOCTOrO BellecTBa. AMMUAK,
CTpPOEHHUE, CBOWCTBA, MOJIydeHHUE W npuMeHeHue. Coau aMMOHHMsS, UX CBOMCTBA U
npumenenne. Oxcuasl azora (II) m (IV). AsoTHas kucimora, ee CBOWCTBa U
npumeHenue. Hurtpatel W HUTpUTBH, 1pobiemMa WX  COAEpKaHUA B
CEJIbCKOXO3SIMICTBEHHOM MPOAYKIUHU. A30THBIE yI00PEHHUS.

®ocdop. CtpoeHue aToma, auIOTPOIHSL, CBOMCTBA OEJIOro U KpacHoro ¢gocdopa, ux
npuMenenue. OcHoBHble coeauHeHus: okcun ¢dochopa (V) u oprodochopHas
kuciora, pocharer. DochopHbie ynoOpeHusl.

VYrnepoa. CtpoeHue atoma, alJIOTPONUsi, CBOWCTBA MOAM(PUKALINNA, MPUMEHEHHE.
Oxcunet yriepona (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThl: KalbLIMT,
coJia, MOTAalll, UX 3HAYECHUE B IPUPO/JIE U KU3HU YEIIOBEKA.

Kpemnuii. CrpoeHue aroma, KpUCTAUIMYECKUNW KPEMHUW, €ro CBONCTBA H
npumenenue. Okcua kpemuus (IV), ero mpupoansie pasHOBUAHOCTU. CHIIMKATHI.
3HauCHHE COCIMHEHUM KpPEMHHMS B JKMBOM M HEXUBOM mpupoje. Illonstue o
CUJIMKATHOM MPOMBIIUIEHHOCTH.

Hemoncmpayuu. OOpa3lpl TajloOreHOB — MPOCTHIX BeUIeCTB. BiammopeicTBue
rajJloTeHOB C HATpPHEM, C allOMUHUEM. BrITeCHeHHME XJopoMm Opoma WM nojaa M3
pacTBOPOB HX CcoJed. B3auMonencTBue cepbl C METAUIAMHU, BOJOPOAOM U
KHCIIOpOJOM. B3anMojeicTBHEe KOHIIGHTPUPOBAHHOW a30THOH KHCIOTBI C MEIBIO.
[Tornomienre yriieM pacTBOPEHHBIX BEIIECTB MU T'a30B. BOCCTaHOBJICHHE MEIH W3
ee okcuma yriem. OOpaslbl NPUPOJIHBIX COEIUHEHMH XJIOpa, cepbl, Qocdopa,
yraepoja, kpeMuus. OOpasiibl BaXXHEHIINX JJIsT HAPOJHOTO XO3sICTBa CyJb(aToB,
HUTPATOB, KapOOHaTOB, (pocharoB. OOpa3Ilkl cTEKIA, KEPAMHUKH, IIEMEHTA.

Jlabopamopnvie onvimul:  19. Ilonyuenne u pacno3HaBaHue Bojaopona. 20.
HccenenoBanne MOBEPXHOCTHOTO HATsDKEHUs BoAbl. 21.PacTBopeHme mepmanranara
KaJIUsl WIKM MEAHOTO Kyropoca B Boje. 22. I'mapatanus 00e3BOXKEHHOTO CyJbdara
menu (II). 23. WsrortoBneHue rUNCOBOro otneyatka. 24. O3HaKOMJIEGHHE C
KOJUIEKIIMEH OBITOBBIX (PriibTpoB. 25. O3HaAKOMJIEHHE C COCTAaBOM MHUHEpPaIbHOU
BoJbl. 26. KavecTBeHHass peakuuss Ha rainoreHua-uoHsl. 27. Ilonyuenwe wu
pacrio3HaBanue kuciopoga. 28. ['opeHuwe cepbl Ha BO3AyXe M B KHCJIOPOJE.
29.CBoticTBa pa3zbaBiieHHOW cepHOM kucioThl. 30. M3ydeHue cBoiicTB ammuaka. 31.
PacnioznaBanue coseit ammonusi. 32. CBoiicTBa pa3z0aBiIeHHOM a30THOM KUCIOTHI. 33.
B3aumopelicTBie KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI ¢ Menbto. 34. ['openue
dbochopa Ha Bo3ayxe u B kuciopoze. 35. PacmoznaBanue docdaron. 36. 'openue
yriis B kucinopoze. 37. [lonyueHne yroibHOM KHUCIOTHI M U3YUYEHUE €€ CBOMCTB. 38.



[lepexon kapOoHaTOB B ruapokapooHarsl. 39. Paznoxkenue rugpokapOoHaTa HaTpUsl.
40. ITomyuyeHne KpEMHEBOM KUCIOThHI U U3YUEHUE €€ CBOMCTB.

P.K.: Booopoo kax skonocuuecku yucmoe monaugo. PK: Azomuvie y0ooperus u ux
npumeHneHue 8 MecmHoM c¢/X. Hcnonvzosanue ammuaxa Ha X1A00KOMOUHAMAX,
meduyune u 8 ovimy. Coldepoicanue OKCUO08 azoma 6 6030yxe; UX GAUSHUE HA
OKpYCanwyto cpedy u 300posbe uenogeka. PDocgopuvie YOoOpenus u ux
npumeneHnue 8 mecmuom c/x. OcHO8Hble 8UObL MONIUBA 8 pecuoHe. KecmKocmb 600bl
U cnocoowl eé yCmpaHeHusl.

OcHOBHBIE BUJBI 1eAATEJIbHOCTH

OOBSICHAIOT SBJICHUE QJUIOTPONHMHU. XAapaKTepPpHU3YKT CBOWCTBA TajJOT€HOB W
BOKHEUIITUX XMMHYECKUX 3JIEMEHTOB — CEphI, a30Ta, pocdopa, yriepoa u KpeMHUS.
BbI4ucJasiIOT MacCOBYIO IO XUMUYECKOTO 3JIEMEHTA B (hOpMyJie, MaCCOBYIO JIOJIO
BEILIIECTBA B pAacCTBOPE, KOJMUYECTBO BELIECTBA, OOBEM MU MacCy IO KOJIMYECTBY
BEIIECTBA, 00BEMY, Macce pEeareHTOB WIM MPOAYKTOB peakiuu. CocTaB/siioT
YpPaBHEHHUSI XUMUUYECKUX PEAKIHN B MOJIEKYJISIpHOM U MOHHOM Buje. IlpousBoasit
BbIYMCJEHUS] MacChl U OOBEMOB MPOJYKTOB PEAKIMH C OINPEJeICHHON aoJien
BbIxoJa. OmnpeaensiloT XJIOPUA-UOHBI, CyiIb(haT-UOHBI, KapOOHAT-UOHBI, HOHBI
aMMOHHUSI.

Tema 5. IIpakTukym 2. CBoiicTBa cOeIMHEHNH HEMETAJLIOB (5 1)

1. Pewenne skcnepuMeHTanbHBIX 3aaad no Teme «lloarpymnma ramoreHoB». 2.
Pemienne skcnepuMeHTaNnbHbIX 3a7a4 1o Teme«lloarpynna kuciopona». 3. Pemienue
DKCHEPUMEHTANbHbIX 3amad 1o Teme «lloarpymma asora». 4. Pemenne
DKCHEPUMEHTANBHBIX 3amad 1o teme «lloarpynma yriepoma». 5. Ilomydenwue,
coOMpaHue U pacrio3HaBaHUE ra3oB.

OcHoBHBIE BH/bI 1€ATCJIBHOCTH
Haﬁ.]IIO[[aTb H OIMHUCBIBATDb XUMHUUYCCKUC PCAKIIMU C ITIOMOIIBIO €CTCCTBCHHOI'O A3bIKA
U A3bIKa XUMUH.

Tema 6. O0001mIeHHe 3HAHNH 110 XMMHH 32 KypPC OCHOBHOI mKkoJibl. [loaroroska
K rocyaapcrBeHHoii urorooii arrecranuu (I'A) (9 4)

[lepunonnueckuit 3akoH u llepunonnueckas cucrema xuMuueckux snemeHtos /I, WM.
MenpaeneeBa. @Du3n4eCKUM CMBICI TOPSIKOBOIO HOMEpA 3JJIEMEHTa, HOMEPOB
nepuofa M TPYNIbl. 3aKOHOMEPHOCTHM M3MEHEHUS CBOWMCTB JJIEMEHTOB M HX
COCMHECHUN B MEPUOJAX U TPYyNIIaX B CBETE NPEACTABICHUA O CTPOEHHUH aTOMOB
AJIEMEHTOB. 3HAUYCHHUE MEPUOJAUYECKOro 3aKoHa. BUabl XUMUYECKUX CBS3EH U THUIIBI
KPUCTAJUIMYECKUX PEIICTOK. B3anMOCBSI3b CTPOCHUSI W CBOWCTB  BEILECTB.
Knaccudukanys XUMHUYECKUX PEaKIUi M0 pa3IuyHbIM MPU3HAKaM (YUCIIO U COCTaB
pearupymonmx M oOpa3ymroIIuXcsi BEIIECTB, HaJWYWe TpaHMIlbl paszaena ¢as;
TEIIoBOM d3(PQeKT; H3MEHEHUE CTEleHeW OKHCICHUS AaTOMOB; HCIOJIb30BaHUE
KaTanu3aropa; HampaBlieHHe MpoTekaHus). CKOpOCTh XUMHUYECKUX peakiuil u
daktopsl, Brugmone Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIUA U CIOCOObI
CMEIIEHUS] XUMUYECKOTO PAaBHOBECHSI.



[IpocTbie W ciOXHBIE BemiecTBa. MeTaibl M HeMeTallibl. ['eHeTHdeckue psiabl
MeTajia, HEeMeTalljla U MepexoJHoro mMeramia. OKCUAbIM THIPOKCUABI (OCHOBaHUA,
KHCIIOTBI, aM(OTepHbIE THAPOKCUBI), conu. VX cocraB, kiaccupukanus U ooOumue
XUMHUYECKHE CBOMCTBA B CBETE TEOPHUH IEKTPOJIUTUYECKON JUCCOLIMALINH.

OcHOBHBIE BU/IBI AESITEJIbHOCTH

XapakTepu3ylT 3JeMEHThl Ha oOcHOBe mnojoxkeHus B [ICXD u ocobeHHocren
CTPOEHMS MX aTOMOB; CBSI3b MEXKJY CTPOCHHEM, COCTABOM M CBOMCTBAMM BEILECTB;
XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BellecTB. Onpeneasior
COCTaB BEIIECTB MO HX (QopMyjam, IPHUHAJICKHOCTh BEIIECTB K OIpPEAEICHHOMY
KJIACCY COCIMHEHUI; TUIIbl XMMUYECKUX PEAKLNUN, BAJICHTHOCTb U CTIIEHb OKUCIICHHUS
AJIEMEHTOB B COEIMHEHHUSIX; TUIIBI XUMUYECKOM CBSI3U B coeuHEHUAX. COCTaBISIIOT
(GopMyabl HEOPraHMYECKUX COEIMHEHHM W3YYEHHBIX KIJIACCOB; CXEMbl CTPOEHUS
atomoB niepBbIxX 20 anemenToB [ICX3; ypaBHEHNS] XUMUYECKUX PEAKLUN.

II. Temarnuyeckoe NIAHMPOBAHHUE, C YUeTOM padoueil MPpoOrpaMMsl
BOCIIMTAHUMA, C YKA3aHHEM KOJIHYECTBA YaCOB, 0TBOJMMBIX HA OCBOCHHE
Ka)K/10#i TeMbl/pa3aea.

8 kiacc
Ne n/n Ha3Banue paszgeina Kon-Bo JlesSTeNnbHOCTD YUUTENS C yYETOM
4acoB paboueii mporpaMMbl BOCIIUTAHUS
Bsenenue 6 1. YcraHnaBnuBaTh JOBEPUTEIIBHBIE

9 |OTHOLICHHUS MEXIY yIHTEIeM U
00yyYarouMHUCs, CIIOCOOCTBYIOIIUX

2 Tema 1. ATOMBI XUMHUYECKUX

AJIIEMEHTOB.
MO3UTUBHOMY BOCHPUSITHIO YUAITUMUCS
3 |Tewma 2 IIpocThie BeniecTna. 7 TpeGoBanuii 1 POChG yUUTENS.
4 |Tema 3. CoequHenus 11 |2. IIpuBnekars BHUMaHUE
XUMHUYECKUX 3JIEMEHTOB. oOyuaromuxcs K o0cyx/1aeMoi Ha
5  |Tema 4. UsmeHeHms, 11 | YpoKe nH}OpMAIMH, AKTHBU3ALNH

IPOMCXOAIIME C BEIIECTBAMHU II0O3HaBaTCJIIbHOU ACATCIIbHOCTHU

00ydJaronuxcs.

6 | Temas. Ilpaxtuxym 1. 3 3. Io6yxnars 0Gyuaromuxcs
Ipocreniime onepaimu ¢ COOJIIOATh HA YPOKE OOLIENPUHSTHIE
BCIICCTBOM . HOPMBI ITOBEIEHHUS, IPABUIIA OOLIEHHS

7 | Tema 6. PactBOpeHue. 16 |co crapmuMu (YUUTEISIMU) U
PactBopsl. CBolicTBa CBEpPCTHUKAMU (00yYaromUMUC).
PacTBOPOB 3JIEKTPOIUTOB 4. IToOyxare 00yYaroIXHcs

coOrofaTh Ha YPOKE MPUHITUIIBI

8 |Tema 7. IIpaktuxkym Ne2. 4 e yP PHHI

. y4eOHOM TUCIUTUTMHBI U
CaoiicTBa pacTBOpPOB
caMOOpTraHU3aIINH.
AJIEKTPOIUTOB
5. NaumurpoBaTh 00yJaromuxcs K

9  |O0606menune n 1 |oBcyskenuio, BBICKa3bIBAHHIO CBOETO

CUCTCMAaTU3aluA 3HAHUHU 110 MHEHHMS, BEIPAOOTKE CBOCTO OTHOIICHHUS

KypCy XUMUHU.




0 MOBOJY NOJTy4aeMON Ha ypOKe
COLIMAJIBHO 3HAYMMOM UH(OpMaIUH.

6. YpaBisaTh y4eOHbIMU IPYIIIIAMH C
LEJIbI0 BOBJICYEHHS O0yYaIOIIMUXCS B
npoliecc 00y4YeHusi 1 BOCIIUTaHUs,
MOTHUBHPYS UX y4EOHO-
NO3HABATEJIbHYIO AESTEIbHOCTb.
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9 kiacc
Ne i/m HaszBanue paznena Kou-Bo JleaTenbHOCTh YUUTENS C YUYETOM
4acoB paboueit mporpaMMbl BOCITUTAHUS
1 Tema 1. Beenenue. O0mas 10 1. YcranaBiuBaTh TOBEpUTEIbHBIC
XapaKTePUCTUKA XUMHUECKHIX OTHOIICHHS MEX]Ty YUUTEIEM U
AJIEMEHTOB U XUMHUYECKUX 00y4aroIMMHUCS, CIIOCOOCTBYIOIINUX
peaKiu. MO3UTUBHOMY BOCHPUSITHIO YYAITUMUCS
2 ' MeTamis 13 | TpeboBaHMI M MPOCHO yIHTEIIs.
2. IlpuBnexkaTs BHUMaHUE
Tema 3. Ilpaxrukym 1. 3 | oByuarommxcs k o6CykaaeMoii Ha
CeoticTsa MCTAJUIOB 1 X ypoke nH()OPMAaLMH, AKTHBU3ALMH
COCAMHCHNH. I03HABATENILHOM JIEATEILHOCTH
4  |Hemerasisl. 23 | oOyyarommuxcs.
Tema 5. [TpaxtHym 2. 5 3. [ToOyxnaTh 0Oy4Jarouuxcs
CBONCTBA COEMHEHH I coOmrofaTh Ha YPOKe OOIICTPUHSITHIE
HOMCTAILIOB. HOPMBI TIOBEJICHUS, TTpaBUjIa OOIICHUS
CO CTApUIMMHU (YUUTEISIMH) U
Opranuteckue coeiMHEHUS. CBEPCTHUKAMH (00yYarOIIUMUCS).
Tema 7. OG00IIEHNE 3HAHUH 9  |4. Ilobyxnars 00y4aromXucs
10 XMMHH 32 KypC OCHOBHOU COOIIO/IaTh HA YPOKE MPUHIIMIIbI
wkoJbl. [logroroBka k y4€OHOM AUCUUILIMHBL 1
roCy1apCTBEHHON UTOTOBOM CamMOoOpraHHu3aIyH.
arrecraiuu (I'MA). 5. NaunmupoBarh 00y4aronuxcs K
0OCYK/IEHUI0, BHICKa3bIBAHUIO CBOETO
MHEHUS, BEIPAOOTKE CBOETO OTHOIICHHUS
10 TMOBO/Y NOJTy4aeMOl Ha ypOKe
COLIMAJIBHO 3HAYMMOW UH(pOpMaLUK.
6. YpaBisaTh y4eOHBIMH TPYIIIIAMH C
LEJIbI0 BOBJICYEHHS OOYYarOIIHNXCS B
npoiiecc 00y4eHus U BOCIUTAHUS,
MOTHUBHUPYSI UX y4e€OHO-
MO3HABATENBHYIO JEATEIbHOCTD.
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