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HOACHUTEJIBHAS 3AIINCKA

HopmaTuBHO — npaBoBbIe JOKYMEHTBI:

J @enepanpablii 3akoH 0T 29.12.2012 Ne 273-d3 «OO6 ob6pazoBannn B Poccuiickoit
Denepanuny;
J @enepanbHbll  TOCYIapCTBEHHBIN 00pa30BaTeIbHBIA CTaHAAPT OCHOBHOIO OOILEro

obOpasoBanusi (yTBepkaeH mnpukazoM MunuctepctBa oOpazoBanusi u Hayku PD ot 17.12.2010
Nel1897, B penakmuu ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577);

[lpumepHast ~ ocHOBHas ~ oOpasoBarenbHas  nporpamma  (IIpumepHas ~ OCHOBHas
oOpazoBarenbHas nporpamMma (OmxoopeHo denepanbHBIM y4eOHO—METOINICCKIM 00 TMHCHHEM
o obmemy oopaszoBanuto. [Ipotokosn 3aceqanus ot 08 ampens 2015 r. Ne1\15)

1.BBenenne

Pabouass mporpamma mo yueOHOMY mpenmery «XuMmus» 8-9 kimacc npeaMmeTHas o0JacTh
«EcTecTBeHHOHayUYHBIE MPEAMETHD» COCTaBIeHa B €OOTBeTcTBUM c TpeboBanusiMu PI'OC
OCHOBHOTO 0011ero odpa3zoBanusi, OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanuss MBOY COI Ne 4 r. KupoBa 1 Ha 0CHOBE HPUMEPHOIL RPOZPAMMBL TIO XUMUU

B cootBercTBUM ¢ yueOHBbIM m1anoM OO xumus B 8-9 kiaccax uzyuaercsa 68 uacoe 6 200,
2 yaca 6 nedenno.

YuyeOHuku. T'E. Pymuruc, OI. denpaman. Xwumus, 8-9 kmaccel. M.: Ilpocsemienue.



2.IlnanupyemMble pe3yJibTAThI OCBOEHHS Y4eOHOT0 mpeaMeTa « Xumus» (8-9 kiaacch)

N3yueHne xumMuu B OCHOBHOM IIKOJIE€ JAET BOBMOXKHOCTD JOCTUYD CJICIYIOIIUX PE3YIbTaTOB:

® JIMYHOCTHBIC

ILnannpyemble pe3yiastartsl (npedcmasnenst @IOC 000)

Ooyuarouuiicsi cMmoxkeT (npedcmasnenst OOIT 000 00)

BOCIIUTAHUE POCCUHCKON TPaXKTAHCKOU HAEHTUYHOCTHU: NATPUOTU3MA, YBAKEHUS K . HACHTHGHUIIUPOBATH ce0s B KauecTBe rpaxaanuHa Poceun,

OreuecTBy; BOCIIMTaHKHE YyBCTBA OTBETCTBEHHOCTH U joJra nepea Poaunoi ° 0CO3HaBaTh 3HAYMMOCTb JOCTU)KEHUN POCCUICKON XUMUYECKON HAYKU
(hopMHpOBaHUE OTBETCTBEHHOT'O OTHOIICHHS K YYEHHIO, TOTOBHOCTHU H . OTBETCTBEHHO OTHOCHTHCS K YUEHHUIO;

CIOCOOHOCTH 00YYAIOIUXCS K CAMOPAa3BUTHIO 1 CaMOOOPa30BaHUIO HA OCHOBE o YBAXKUTEIHEHO OTHOCUTHCS K TPYY,

MOTHBAIIMU K O0yUYEHUIO ¥ MMO3HAHHUIO, OCO3HAHHOMY BBIOOPY M IIOCTPOCHHIO o TIPOSBIIAT [O3HABATEILHEIA HHTEpEC,

JabHeHel MHIUBUTYalbHOW TPAeKTOPUU 00pa3oBaHusl Ha 0a3e OPHEHTHPOBKH B | o NPOSIBUTh ~ CIIOCOGHOCTh K OCO3HAHHOMY BBIOODY M MOCTPOCHHIO

Mupe npodeccuii 1 MpoPecCUHOHATLHBIX MPEANOYTECHHH, C YIETOM YCTOWYHUBBIX
MI03HABATEIbHBIX HHTEPECOB, a TAK)KEe HA OCHOBE ()OPMHUPOBAHUS YBAKUTEIHHOTO
OTHOLIEHUS K TPYJy, Pa3BUTHsI OIIbITA YYACTHsI B COLUATIBHO 3HAYMMOM TPYJIE

JanpHeWlel HHANBUAYaIbHONW TPaeKTOPUH 00pa3oBaHus Ha 0a3e OPHEHTHPOBKU B
mupe mpodeccuii u mpoheCCHOHANBHBIX MPEANOYTeHUI

(l)opMI/IpOBaHI/Ie LEJIOCTHOIO MHPOBO33PEHUsI, COOTBETCTBYIOLIETO COBPEMCHHOMY | e C(I)OpMI/IpOBaTB LIEJIOCTHOS MUPOBO33PECHHEC

YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTHKH, YYUTHIBAIOIIETO COITUATBHOE,

KYJIBTYPHOE, S3BIKOBOE, TYXOBHOE MHOT000Opa3re COBPEMEHHOTO MHpa

(I)OpMI/IpOBaHI/Ie TOTOBHOCTH U CITOCOOHOCTH BECTH JTHAJIOT C ApPYyruMu JIIOJIbMHU U | e IMOHMMATh LIEHHOCTU CO3UAATEIFHOIO OTHOIIICHUA K Opr)KB.IOH.IGfI

JOCTHUTaTh B HEM B3aHMOIIOHUMAaHMS

OCBOCHUC COIUAIbHBIX HOPM, IIPpAaBHUJI IOBECACHUS, poneﬁ nu CI)OpM COHHaJIBHOﬁ
JKU3HU B IpyIimax u COO6I]_I€CTBaX, BKJIFOYas B3pOCJIbIC U COLIMAJIbHBIC COO6H_IGCTB8.

NEeNCTBUTEIHHOCTH, COIIMATIBHOTO TBOPYECTBA, MPOTyKTUBHON OpraHu3aluu
COBMECTHOM JeSTeTbHOCTH, CAaMOPEANTHN3alMY B TPYIIIE M OPTaHU3ALUH, «IPYTOTro»
KaK paBHOIPABHOr'O NMapTHEpA

pasBUTHE MOPAIBHOIO CO3HAHUS W KOMIIETEHTHOCTH B PEIIEHHH MOPaJIbHBIX
npoOJeM Ha OCHOBE JIMYHOCTHOTO BBHIOOpa, (OPMUPOBAHNE HPABCTBEHHBIX YYBCTB
¥ HPaBCTBEHHOTO IIOBEIEHHS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOLICHHS K
COOCTBEHHBIM IOCTYIIKaM

° YBOXUTENBHO OTHOCHUTBCA K  JPYrOMY YEJOBEKY, €ro MHEHMIO,
MHPOBO33PEHUIO,

. peraTb MopajibHble ITPoOIeMbl HA OCHOBE JIMYHOCTHOTO BBIOOpA,

. OCO3HAHHO U OTBETCTBEHHO OTHOCHUTHCS K COOCTBEHHBIM ITOCTYIIKAM,

. 3HaThb OCHOBHBIE HOpPMBbI MOpAIIM, HPABCTBEHHBIE, JYXOBHBIE WJCAJIbI,

XPAaHUMBIE B KYJIbTYPHBIX TPAJIULIUAX HApoJoB Poccun

dbopMUpOBaHHE  KOMMYHUKATHBHOM  KOMIIETEHTHOCTM B  OOIICHUM |
COTPYJHUYECTBE CO CBEPCTHUKAMH, JETbMH CTapIIer0 W MIIAJIIET0 BO3pacTa,
B3POCIBIMA B TIpollecce 0Opa3oBaTeIbHOM, OOIIECTBEHHO ITOJIE3HOW, y4eOHO-
KCCIIEJIOBATENIbCKOM, U IPYTUMX BUJOB AEATEIbHOCTH

¢ BCCTHU AUAJIOT C APYTUMU JIFOAbMHA U JOCTUI'aTh B HEM B3aMMOIIOHUMAHU

(hopmMHpOBaHHE LEHHOCTU 30POBOTO M Oe3omacHoro obpasza XU3HH; yCBOCHUE
OpaBWl  MHIUBHIYaIbHOTO M  KOJUIGKTMBHOrO O€30MacHOro MOBEIEHHS B
Ype3BhIYAIHBIX CHTYAIUSIX, YTPOXKAIOIIMX KU3HH U 3JI0POBBIO JFOIEH

®  [IPUHATH LIECHHOCTH 3I0POBOI0 U 0€30MaCHOr0 00pasa KHU3HH;

L] HpI/IMeHHTB HpaBI/IHa I/IH)II/IBI/I)IyaJIBHOI'O U KOJIJICKTUBHOI'O 6630HaCHOFO
MOBEJICHUS B YPE3BBIYAWHBIX CHUTYAIMSIX, YIPOXKAIOIUX XU3HU M 3J0POBBIO
Jroiei

(dhopmupoBanue OCHOB 3KOJIOTUYECKOMN KYJIBTYPBI COOTBETCTBYIOLLEH

® HMCTHb OIIBIT J3KOJOIHYCCKHU OpHCHTI/IpOBaHHOﬁ pe(l)HGKCHBHO-OHeHO‘{HOﬁ n




ILnannpyemble pe3yasTtartsl (npedcmasnenst @IOC 000)

Ooyuarouuiicsi cMmoxkeT (npedcmasnenst OOIT 000 00)

COBPEMECHHOMY YPOBHIO OKOJIOTHUYCCKOT'O MBIIIICHUA,

ACATCIIBHOCTHU B )KU3HCHHBIX CUTYallUAX

pa3BuTHE
9KOJIOTHYECKA OPHUEHTHUPOBAHHON pe(ICKCHBHO-OIICHOYHOM M  IPaKTHYSCKOH

OIIbITa HpaKTH‘IeCKOﬁ ACATCIIBHOCTH B JKU3HEHHBIX CUTyallldaX (I/ICCHC,Z[OBaHI/IC

MIPUPOJIBI, IPUPOIOOXPAHHAS EATEIHHOCTD)

® MeTanpeaMeTHbIC

Iianupyemble pe3yabTaThl
(npeocmasnenvt @IrOC 000)

Ooyuarwuiicst cMokeT (npedcmasnenvt OOIT 000 00)

YMCHHUC CaMOCTOATCIbHO ONPCACIATH LICINU CBOCTO 06y‘IeHI/I5L L] AHAJIM3UPOBATH CYIICCTBYIOINUE U INTAHUPOBATH 6yz[yume 06paSOBaTeJ'II>HLIe Pe3yIbTaThI,
CTaBUTL ¥ (HOPMYIHUPOBATH [ CEOS HOBBIE 3a/1a4K B yu€OE U | o WIeHTH(UIMPOBATH COOCTBEHHBIE ITPOOJIEMBI U OTIPENEISTh TJIABHYIO IPOOIeMy;
H03HaBaTeHBHOIEI ACATCNBHOCTH,  pasBUBATE ~ MOTHBRL - H | o BBIBUTATh BEPCHUU PEIICHUs MpoOIeMbl, (HOpMyTUPOBATH THIIOTE3BI, TPEIBOCXUIIATH KOHEYHBIH
HWHTCPECHI CBOCH ITO3HABATCIIbHOU ACATCIbHOCTHU pe3ynbTar;
. CTaBUTh INeNb JCSITETPHOCTH Ha OCHOBE ONpEACNCHHOW MpOoOIEeMBl M  CYIIECTBYIOIINX
BO3MOKHOCTEH;
[ (hopMyMpoBaTh y4eOHBIC 33/]a4M KaK [Iary JOCTIKEHHUS MOCTABICHHOM 1ENIH ACSTEIHHOCTH;
o O6OCHOBI)IBaTI) OCJICBBIC OPHUCHTUPBLI W IMPUOPUTETHI CCHUJIKAMHM Ha HOCHHOCTH, YKas3bIBasd H
000CHOBBIBas JIOTHYECKYIO TIOCIIETOBATENFHOCTD IIIarOB
YMCHUE CaMOCTOATCIBHO IIJTAHUPOBATH IIYTH JOCTHXXCHUA | e OMPECIIATh HEOOXOIUMBIC JACHCTBUS B COOTBETCTBHH C Y4eOHOHM M MO3HABATEIbHOW 3aavyei 1
HeJIed, B TOM YMCIIE albTEPHATUBHBIC, OCO3HAHHO BHIOMPATh | COCTABIATH AITOPUTM UX BBIOJHEHHS;
Hanbosee dPPEKTUBHBIE CHOCOOBI pEIIECHHMs YYECOHBIX | | @ 060CHOBBIBATh M OCYIIECTBIATH BEIOOP Hanbomee Y3pHEKTHBHBIX CIIOCOOOB PEIleHHs YIeOHbIX 1
ITO3HABATCJIBHBIX 3a7a4 IIO3HaBaTEJIbHBIX 3a71a4;
o OHpeILeJ’ISITI)/HaXOILI/ITI), B TOM YUCJIC U3 MPECAJIOKCHHBIX BAPHUAHTOB, YCJIOBUA JIs1 BBIITOJIHCHUA
y4eOHOM M I03HABATEIILHOW 33/1a4H;
. BBICTPauBaTh KU3HEHHBIC TUIAHBI HA KPAaTKOCPOUYHOE OynyIiee (3asBISAThH IENEBbIE OPHEHTHPHI,

CTaBUTb AACKBATHBIC WM 3aJda4ud W IIpeajiaraTb ):[eﬁCTBPIH, YKa3blBasg " 000CHOBBIBAs JIOTUYECCKYIO
IOCJICA0BAaTCIIbHOCTD HIaFOB);

o BbIOMpATh M3 NPEVIOKEHHBIX BAaPUAHTOB M CaMOCTOSTENIBHO HCKAaTh CPEICTBA/PEeCypChbl UL
peleHHs 3a1a491/ TOCTHKEHHS 1EeITH;
. COCTABIISATH IJIaH PElIeHHsI TPOOIeMbI (BBIOJIHEHUS MIPOSKTA, TPOBECHHS UCCIEJOBAHUS);
J OTIPE/IEIISATh MOTEHIMANBHBIC 3aTPYAHECHUS NIPU pEIIeHNH Y4eOHO! M MO3HAaBaTENbHOW 3a/1a4H 1
HaXOJWUTh CPEACTBA JJISI UX YCTPAHCHUS,
] OIMCHIBATh CBOHM OMBIT, OQOPMIISIsL €ro AJs MepeJadd APYIHM JIIOJSM B BHIE TEXHOJIOTHUH
pelIeHrs NPaKTHYSCKUX 3a1a4 ONPEACICHHOr 0O Kjlacca,
o IUIAHUPOBATH M KOPPEKTHPOBATh CBOIO MHAWBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO
YMEHHE COOTHOCHTH CBOM JECHCTBUSL C IUIAHUPYCMBIMH | o OnpeAcasITh COBMECTHO C IEAAroroM M CBEPCTHUKAMH KPUTCPUH IIAHHUPYCMBIX PE3yJIbTaTOB U
pe3yJIbTaTaMH, OCYHIECTBIIATH KOHTPOJIb CBOEH AEATENBHOCTH | KPUTEPHUH OLIEHKH CBOEH y4eOHOM NeATENbHOCTH;
B IIPOLIECCE JIOCTWIKEHHUS PE3YNIbTATa, ONPEAETATH CIOCOOBI | o CHCTEMaTH3UpoBaTh (B TOM YHUCIE BBIOMpPATh TNPHOPUTETHBIC) KPHTEPUU IUIAHHUPYEMBIX

JEHCTBHUI B paMKax MPEIOKEHHBIX YCIOBHI 1 TpeOOBaHWH,

PE3YJIbTATOB U OLCHKH cBOCi ACATCIIbHOCTH,
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Iliianupyembie pe3yJibTaThl
(npeocmasnenvt @IrOC 000)

Ooyuaromuiicsi cMokeT (npedcmasienvt OOIT 000 0O0)

KOppPEKTUPOBaTh CBOM  JICHCTBHSL B  COOTBETCTBHM C
M3MEHAIOUIEHCS CUTYyallel

. 0TOMpaTh MHCTPYMEHTHI JIJIsl OLEHUBAHUS CBOCH JEATCIILHOCTH, OCYIIECTBIIATh CAMOKOHTPOJIb
CBOEH NeATeNFHOCTH B paMKax MPeI0KEHHBIX YCIIOBUI U TpeOOBaHUI;

. OIIEHWBAaTh CBOIO JIEATENBHOCTh, APTyMEHTHPYS TPUYHHBI IOCTIKEHHS] WM OTCYTCTBHS
IJIAHUPYEMOTO PE3yJIbTaTa;

. HaxOIWTh JOCTATOYHBIE CPEACTBA I BBHIMIOJTHEHHS Y4YeOHBIX IEHCTBHH B W3MEHSIOIEHCS
CUTYaIlUU W/WJTU TPU OTCYTCTBUM IJIAHUPYEMOTO PE3yJIbTaTa;

. paboTasi 1o CBOEMY IIJIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JEATCILHOCTh HA OCHOBE aHAJIN3a
W3MEHEHUI CUTyallny IS TIOTYYEeHHS 3alUIaHMPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3ynbTara;

. YCTaHaBIMBATh CBS3b MEXKIY IMOYyIEHHBIMU XapaKTePUCTUKAMHU MPOIYKTa M XapaKTePUCTHKAMH

mporecca JeATeNbHOCTH W 10 3aBEpIICHUU JAESTENbHOCTH Mpeajaratb M3MEHEHHE XapaKTepUCTUK
mpolecca Juis MOJyYeHUs! YIyqIleHHBIX XapaKTepUCTUK MPOAYKTa;

. CBEpSITh CBOM AEHCTBUSI C LIEJIBIO U, IPU HEOOXOIMMOCTH, UCTIPABIISTH OMIUOKH CaMOCTOSITEIILHO
YMEHHE OIIEHMBATH MPABUIBHOCTL BBINOIHEHUS YYEOHOH | @ OIIpeAENATh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH ) BHIIIOIHEHUS yueOHOM 3a1a4H;
37124k, COOCTBEHHbBIE BO3MOKHOCTHU €€ PELICHHUS J aHaJM3UpPOBaTh M OOOCHOBHIBATH MNPUMEHEHHE COOTBETCTBYIONIETO WHCTPYMEHTAapUsl JUIs
BBINOJIHEHNS y4eOHOH 3a1a4u;
o CBOOO/IHO MOJIb30BATHCS BHIPAOOTAaHHBIMHU KPUTEPUSMH OLICHKU U CAMOOLIEHKH, UCXOJSl U3 LU
Y UMEIOIINXCS CPEACTB, pa3iindas Pe3yJibTaT U CliocoObl AEHCTBHIA;
U] OLICHUBATh MPOIYKT CBOEH AEATENHLHOCTH IO 3aJJaHHBIM H/MJIM CAMOCTOSTEIBHO OINpEaeICHHBIM
KPUTEPUAM B COOTBETCTBUU C IEILI0 IEATENHHOCTH,
U] 00OCHOBBIBATh JIOCTIKMMOCTh €I BBIOPAHHBIM CIHOCOOOM Ha OCHOBE OIIGHKH CBOUX
BHYTPEHHHX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;
° (HUKCHPOBATH U AHATU3HPOBATh IMHAMHUKY COOCTBEHHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB
BIIaICHUEC OCHOBAMM CAMOKOHTPOJA, CAMOOLCHKH, NPUHATHA | e HAOIO/IaTh W aHAIM3UPOBATh COOCTBEHHYIO YYEOHYI0 W TO3HABATENHHYIO JEATENBHOCTh U
pElIeHNi U OCYIIECTBIEHUS OCO3HAHHOIO BBIOOpA B y4EOHOM U | 1eATeNbHOCTD APYTrHX 00YYArOMIUXCS B IIPOLIECCE B3aUMOIIPOBEPKH;
TI03HABATENBHO ICATEIBHOCTH J COOTHOCUTh pe€ajJbHbIE U IUIAHUPYEMbIE pe3ylabTaThl WHAWBUIYyalbHOW 00pa3oBaTeIbHON
JIEITENHHOCTH U JIENIaTh BEIBOIEI,
. MPUHUMATH PEelIeHHE B Y4eOHOH CUTYallMM U HECTH 33 HETO OTBETCTBEHHOCTD;
. CaMOCTOSITEIIbHO ONpPENENATh MPUYMHBI CBOETO yClleXa WJINM HEyclleXa M HaXOIUTh CIIOCOOBI
BBIXOJIA U3 CUTyallMM HEYCIIEXa,;
° PETPOCIIEKTUBHO ONPEAEIATh, KaKue ACHCTBUS 10 PEIICHHI0 y4eOHOM 3aJaud WM HmapaMeTphl
9THUX JEUCTBUI MPUBEIH K TOIYUYEHHIO HMEIOIIETocs MPOAyKTa yueOHON NesATeNbHOCTH;
° JIEMOHCTPHPOBATh MPUEMBI PETyJSIIUN HCUXO(PHU3NOIOTNIECKHX/ IMOINOHAIBHBIX COCTOSHHI

g noctwkeHust 3¢ddekra ycrnokoeHHs (yCTpaHEHHs] 3MOLMOHAIBHOM HaIpsbKEHHOCTH), 3hdexta
BOCCTaHOBJIGHUS (OcnaOJieHUs] TpPOSIBICHWUH yTOMIIeHUs), J(QeKkTa aKTUBH3AUWU  (TTOBBIIICHUS
NCUX0(HU3MOOTHYECKON PEaKTHBHOCTH)

YMCHHEC OMpeACIATb  NOHATHA, CcO31aBaThb 0606H_IGHI/I$[,

o HO)I6I/IpaTL CJIOBA, COIIOAYMHCHHBLIC KIIOYEBOMY CJIOBY, OIPCACIIAIONIMC €ro INPHU3HAKH U
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Iliianupyembie pe3yJibTaThl
(npeocmasnenvt @IrOC 000)

Ooyuaromuiicsi cMokeT (npedcmasienvt OOIT 000 0O0)

yCTaHaBJIMBATb aHaJIOT1H, I(J'IaCCI/I(bI/II_II/IpOBaTB,
CaMOCTOATCIIBHO BI>I6I/IpaTI) OCHOBAHUSA U KpPUTCpUH [JIA
KﬂaCCI/I(bI/IKaHI/II/I, YCTaHaBJIMBATL MNPUYNHHO-CICACTBCHHBLIC
CBA3H, CTPOUTH JIOTHYCCKOEC PACCYXKIACHUEC, YMO3AKIIIOYCHUE
(I/IHI[YKTI/IBHOG, ACAYKTUBHOC U IO aHaHOFI/II/I) n J€j1aTh
BBIBOJIbI

CBOMCTBA,

. BBICTPaWBaTh JIOTHYECKYIO IETIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CIOBA M COMOJYWHEHHBIX €My
CJIOB;

. BBIETISIT OOIIMKA MPH3HAK JABYX WM HECKONBKHX TPEAMETOB WM SBICHUH W OOBACHATH WX
CXOJICTBO;

. OOBEIMHATL TPEAMETHl W SIBIICHUS B TPYIMIBI 1O ONPEICICHHBIM IPH3HAKAM, CPaBHUBATH,
KiTaccuumupoBaTh U 00001IaTh GAKTHI U SIBICHIS,;

. BBIJIETISITH SIBIICHUE U3 OOIIETo psiia IPYTUX SBICHHUIA;

. OTIPEAETSATh OOCTOSTENBCTBA, KOTOPHIE TIPEAIIECTBOBATM BO3HUKHOBEHHIO CBSI3H MEXIY

SABJICHUSAMHU, U3 OTHUX 00CTOSTEILCTB BBIACIIATE OIPCACIAIONINEC, CIIOCOOHBIE OBITH HpH‘IHHOﬁ JaHHOTO
SIBJICHUS, BBIABIIATH HPUYUHBI U CJICACTBUA ﬂBJICHHﬁ;

o CTPOUTH PACCYXJCHUE OT OOLIMX 3aKOHOMEPHOCTEW K YACTHBIM SIBICHHSAM M OT YacTHBIX
SIBJICHUI K OOIIIMM 3aKOHOMEPHOCTSIM;

J CTPOMTH PACCYXKJICHUE Ha OCHOBE CPaBHEHUS IPEIMETOB M SBJICHUM, BBIICISS TIPH 3TOM OO0IIe
MPU3HAKY;

J U3J1araTh MOJXyYSHHYIO HH(OPMAIHIO, HHTEPIIPETHPYS €€ B KOHTEKCTE perIaeMOi 3a1aum;

J CaMOCTOSITENBHO YKa3blBaTh Ha HWH(OpMaIMio, HYKIAIOMIyIOCs B IPOBEPKE, INpeiaratb H
MPUMEHSTH CIIOCO0 MPOBEPKHU IOCTOBEPHOCTH MH(OpMAINy;

. OOBSICHSTh SIBJICHUS], TIPOLIECCHI, CBSI3M M OTHOIICHMUS, BBISABISIEMbIC B XOJ€ IMO3HABATEIBHON M

HCCIIETIOBATENBCKOM JeSITeNbHOCTH (NMPUBOIUTH OOBSICHEHHE C HM3MEHEHHEM (GOPMBI MPEICTABICHUS;
OOBSACHSTH, JETATU3UPYS WM 0000111ast; OOBACHATH C 3aJJaHHOH TOYKH 3PEHU);

° BBISIBIIITh W HA3bIBATh MPUYHMHBI COOBITHS, SIBICHHS, B TOM 4YHCJIEC BO3MOXKHBIC /HauOolee
BEPOSATHBIC MPUYMHBI, BO3MOXKHBIC IOCJICICTBUS 3aJaHHOM NMPUYHHBI, CAMOCTOSTEIBLHO OCYIIECTRIISIS
MPUYMHHO-CIICICTBCHHBIH aHAIH3;

U] JleJIaTh BBIBOJ Ha OCHOBE KPUTHYECKOI'0 aHAIM3a PAa3HBIX TOYEK 3PEHUS, MOATBEPIKIATH BBIBOJ
COOCTBEHHOH apryMEHTalXeH WM CaMOCTOSITEIbHO MOJTYYeHHBIMU JaHHBIMU
YMEHHUE CO3/1aBaTh, MPUMEHSITh M MPEoOPa30BLIBATH 3HAKH U | 0003HaYaTh CUMBOJIOM U 3HAKOM IIPEIMET V/HITH SIBIICHUE;
CUMBOJIbI, MOJENM M CXEMbl JUIs PEIIEHHA Y4YEOHBIX H | o 0003HaYaTh JIOTHUECKUE CBS3M MEXKIy TpPEAMETaMH W/WIN SBICHUSIMH C MTOMOIIBIO 3HAKOB B
IO3HABaATEJIbHBIX 33124 cXEME;
U] co3ziaBaTh aOCTPAaKTHBIN MM PealbHbI 00pa3 IpeaMeTa U/UTU SBICHHUS;
o CTPOUTH MOJIENIB/CXEMY Ha OCHOBE YCJIOBHH 3a/1a4M W/MJIH crioco0a ee pelieHs;
U] co3laBaTh BepOajbHBIC, BELIECTBEHHbIE W WH(POPMALMOHHBIE MOJEIM C BBLICICHUEM

CYIIIECTBEHHBIX XapaKTEPUCTHK O00BEKTa JIJIS OMPEIENICHUs CrIoco0a pemeHus 3a/1a4yll B COOTBETCTBUU C
CUTYyaluei;

. MpeoOpa3oBbIBATh MOJEIH C IIENbI0 BBISBICHHS OOMIMX 3aKOHOB, OIPENENSIOMNX JaHHYIO
PEAMETHYIO 00JIacTh;
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. MEPEeBOIUTh CIOKHYIO IO COCTaBy (MHOTOACHEKTHYI0) MH(OpMAIMIO W3 TpaguyecKoro HiH
(dhopMa30BaHHOTO (CHMBOJIBHOT0) TIPEICTABIICHUS B TEKCTOBOE, H HA000POT;
. CTPOHUTHh CXEMY, aJTOPUTM JEWUCTBHWS, UCHPABIATh WM BOCCTaHABIMBATH HEM3BECTHBIN paHee
AITOPUTM Ha OCHOBE MMEIOIIET0Cs 3HaHUSI 00 00BbEKTE, K KOTOPOMY PUMEHSIETCS aJITOPUTM

CMBICJIOBOC YTCHHE . HaXOJIHTh B TEKCTE TpeOyeMyto HHPOPMAIHIO (B COOTBETCTBHH C IEJISIMUA CBOCH AESITETFHOCTH);
. OPHUEHTHPOBATHCA B  COJEpXAHWHM TEKCTa, [OHWMATh [ENOCTHBIH CMBICT  TEKCTa,
CTPYKTYpHPOBaTh TEKCT;
. yCTaHAaBIUBATh B3aUMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOIIECCOB;
. PEe3IOMHPOBATh TJIABHYIO UJIEI0 TEKCTA;
. mpeoOpa3oBhIBaTh TEKCT, HHTEPIPETUPOBATH TEKCT (Xyd0KECTBEHHBIH M HEXYI0KECTBEHHBIN —
y4eOHbIH, HAYYHO-TIOMYJISIPHBIN, HH()OPMAIHOHHBIIA);
. KPUTHYECKH OIIEHWBATH COJIEpKaHMe U OPMY TEKCTa

YMEHHME OPraHM30BBIBATH YYEOHOE COTPYJHUYECTBO H | o ONPEAEIISITH BO3MOYKHBIE POJIM B COBMECTHOU JIEATEIIBHOCTH;

COBMECTHYIO JOC€ATCIBHOCTL C YYUTCIIEM W CBCPCTHUKAMU; | e UI'paTh OIPEACICHHYIO POJIb B COBMECTHOM JIEATCILHOCTH;

paboTaTh MHAMBHIYATbHO M B TPYINe: HAXOAUTh oOmiee | o MPUHUMATH TIO3UIUIO cOOECeTHUKA, TOHUMAsI TIO3UIIHIO APYTOro, pa3indarh B €ro peun: MHEHHUE

pelIeHne U paspemarb KOH(IMKTHI Ha OCHOBE COIJIACOBAHUS
MO3ULIUI u yuéra HUHTEPECOB; ¢dhopmynupoBarsb,
apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE

(TOUKy 3peH¥sl), JOKA3aTeIbCTBO (aPTyMEHTHI), (PaKThI; THITOTE3bI, AKCHOMEI, TEOPHH;

. ONpENeNsiTh CBOM JCHCTBHS UM JACUCTBHA IapTHEpa, KOTOPBIE CIIOCOOCTBOBAIM MM
MPENATCTBOBAIN MPOAYKTUBHOW KOMMYHHUKAIIUH;

. CTPOUTH MMO3UTHBHBIE OTHOIIEHHS B MTpoLiecce yaeOHO! 1 MO3HABATEIbHOM eI TENbHOCTH;

. KOPPEeKTHO M apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pEHHA, B JTUCKYCCHU YyMETh

BBIJIBUTATh KOHTPAPTYMEHTHI, Nepedpa3supoBaTh CBOK MBICIH (BIaJICHHE MEXaHU3MOM 3KBHBAJICHTHBIX
3aMeH);

. KPUTHYECKH OTHOCHUTHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATH OIIMO0YHOCTh

CBOEr'0 MHEHUs (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

. [peularaTh ajJbTePHATUBHOE PELeHNE B KOHQJIMKTHON CUTYyalHu;

. BBIJIEJIATE OOLIYIO TOUKY 3PEHUS B JUCKYCCHU;

. JIOTOBapyBaThcsa O MpaBHIax M BONPOCax Ui OOCYXKAEHHUS B COOTBETCTBUH C IOCTaBICHHOMN

nepeJ TpyIon 3a1aue;

. OpraHU30BbIBaTh yuyeOHOE B3aUMOJAEUCTBUE B IpyIIe (ONpelnelsiTh 00LMe Lesu, paclpeaeiiTh

poJiu, JOroBapUBaThCs APYT € APYTOM H T. 1.);

U] yCTpaHATh B paMKaxX  Juajora  paspblBBl B KOMMYHHMKAllMM,  OOYCIIOBIEHHBIE

HEeTTOHUMaHHEM/HETPUSITHEM CO CTOPOHBI coOeceTHUKA 3a/1auH, ()OPMBI HITH COAEPIKAHUS JUAIora
YMCHHME OCO3HAaHHO HCIOJIb30BaTh PCYCBBIC CPCACTBA B | @ OIIPEeAENATh 3a7]ady KOMMYHUKAIIUU U B COOTBETCTBHHU C HEW OTOUpATh peueBble CPEACTBA;
COOTBETCTBMU C 3a/[a4€ii KOMMYHHMKALMU JUISL BBIDOKEHUS | o 0oTOMpaTh M UCIOJIB30BaTh PEUEBbIE CPEACTBA B MPOLIECCE KOMMYHHUKAIMU C APYTHMH JIIOJbMH

CBOMX YYBCTB, MBICIEH W MOTpeOHOCTEH; IJTAaHUPOBAaHUS U
pEeryJisiliid  CBOEW  JEATEIbHOCTH; BJIAJEHUE YCTHOM H

(mmanor B mape, B MaJIoi rpymie u T. 1.);

. NPeJCTaBIsITh B YCTHOW WM TIMChbMEHHOW (opMme pa3BepHYTHIM TUIaH CcOOCTBEHHOMN
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MUChbMEHHON PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOM peublo JIeSITEIbHOCTH;
. coOJII0aTh HOPMBI MyONWYHOM pedH, PEeryIaMeHT B MOHOJIOI€ M JUCKYCCHH B COOTBETCTBHH C
KOMMYHUKaTUBHOM 3a/1aueid;
. BBICKa3bIBaTh 1 0OOCHOBBIBATh MHEHHE (CYXKIEHHE) U 3alpallliBaTh MHEHHE MTapTHEPA B paMKax
JINaJIora;
. MPUHUMATH PElICHHE B XO/I€ IUAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM;
. CO3/1aBaTh MHUCbMEHHBIE «KJIHLIIMPOBAHHBIE» W OPUTHMHANBHBIE TEKCThl C HCIOJIb30BaHUEM
HEOOXOIUMBIX PEUYEBBIX CPEJICTB;
. HCIONb30BaTh BepOaIbHbIE CPENCTBA (CPEACTBA JIOTUUECKON CBA3M) IJISl BBIICJIEHHUS CMBICIOBBIX
0JIOKOB CBOETO BBICTYIIJICHUSI;
. HCIIOJIb30BaTh HeBepOaIbHbIE cpeacTBa WIIH HarJsaHbIE MaTepHasbl,
MOJrOTOBJICHHBIE/OTOOPaHHBIE TI0J] PYKOBOJCTBOM YUHUTEJIS;
. JIeNIaTh OIICHOYHBIM BBIBOA O JOCTM)KEHHH LEIM KOMMYHMKAllMM HEMOCPEACTBEHHO II0CIe
3aBepIlEHHs] KOMMYHMKATUBHOI'O KOHTAKTa U 0OOCHOBBIBATh €r0
(bopMupoBaHME W Pa3sBUTHE KOMIIETEHTHOCTH B OONacTu | e OTIPEIEIISATh HEOOXOIUMBIE KITI0UEBbIe TOUCKOBEIE CIIOBA U 3AIPOCHL;
HACIIOJIb30BAHNA MH(OPMAIIHOHHO-KOMMYHHKAIIMOHHBIX | o OCYLIECTBJIATh B3aUMOJECHCTBUE C 3JIEKTPOHHBIMU [TOMCKOBBIMU CUCTEMAMM, CIIOBAPSMHY;
Texuoxnoruii (nanee MKT—komnereHmm) . (hopMHpOBaTh MHOKECTBEHHYIO BBIOOPKY W3 IOHMCKOBBIX HCTOYHHKOB Uil OOBEKTHBU3AIIUH
pE3yIBTaTOB MOKCKA,
. COOTHOCHUTB MOJIYYEHHBIE PE3YAbTATHI IOMCKA CO CBOEH AEATENBHOCTHIO
(dopMHpOBaHHE U Pa3BUTHE OKOJOTHMYECKOTO MBIIUICHUS, | o ONPEJENSTH CBOE OTHOLIEHHE K IPUPOIHOM Cpee;
YMCHHC NPUMCHATD ero B TMI03HABATENBHOM, | o AHAIIM3UPOBATH BIIMSIHHE YKOJIIOTHYECKUX (aKTOPOB HA Cpey OOMTaHWUSI dKUBBIX OPTaHU3MOB;
KOMMYHHKaTHBHO, COLMANEHOM HPAaKTHKE Hie MPOBOJIUTH MIPUUYUHHBIN U BEPOSTHOCTHBIN aHAIHU3 YKOJIOTMUECKUX CUTYalIHU;
MPO(eCCHOHATBHOM OPHEHTAIHH . [POrHO3UPOBATh M3MEHEHHs CHUTYal[dd [PU CMEHE JIEWCTBUS OIHOro (hakropa Ha JEHCTBHE

Jpyroro ¢akropa;

. pactpocTpaHATh 3KOJOTHYECKHME 3HAHUS W Y4acTBOBaTh B MPAKTHUECKUX JIENax IO 3aIluTe
OKpYKarollleu cpefibl;
. BhIPaXaTh CBOEC OTHOIICHUE K PUPOJIC Yepe3 MOJICIIH, TPOSKTHBIC PA0OTHI




L NnpeIMETHbIC
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MOJIYYUT BO3MOKHOCTh HAYUYHTHCS

000) (npeocmasnenvt OOIT 000 00)
(hopmupoBaHue e XapaKkTepw3oBaTh OCHOBHBIE METOMbI IIO3HAHWS: HAOMIOMEHWE, H3MEpeHHE, | ® 8b1068U2AMb U NPOBEPSMb
MepPBOHAYAIIBHBIX JKCIIEPUMEHT; IKCNEPUMEHMANBHO 2UNOMe3bl O
CUCTCMATU3MPOBAHHBIX e ONHCHIBATh CBOMCTBA TBEPABIX, JKUIKUX, ra3000pasHbIX BELIECTB, BBIACISS HX | XUMUYECKUX CEOUCMEAX 6eUjeCmE Ha

MPEJCTABIICHUN O BEIIECTBAX,
WX MIpEBpaIEHUSIX U
MPaKTUYECKOM NMPUMEHEHUH;
OBJIaJIEHUE TOHATUIHBIM
arnmnapaToM u
CHUMBOJHNYECKUM SI3LIKOM
XUMHH

0CO3HaHNE 0OBEKTUBHOM
3HaYMMOCTH OCHOB
XUMUYECKON HAYKH Kak
o0JacTi COBpEMEHHOT0
€CTECTBO3HAHMS,
XUMUYECKHX MTPEeBPaILeHU
HEOpPraHWYEeCKUX U
OpPraHMYECKUX BEIIECTB KaK
OCHOBBI MHOTHUX SIBJICHUH
JKUBOM U HEXKUBOU NPUPOJIBL;
yriryOJieHne IpeIcTaBIeHU
0 MaTEepHAIBLHOM E€JJMHCTBE
MHpa

OBJIaJICHUE OCHOBAMH
XUMHUYECKON IPaMOTHOCTH:
CIIOCOOHOCTBIO
aHaJIU3UPOBAThH U
00OBEKTHUBHO OLIEHUBATH
>KU3HEHHbIE CUTYaLIUU,
CBSI3aHHBIC C XUMHCH,
HaBbIKaMH 0€30I1aCHOI0
oOpalreHus ¢ BemecTBaMH,
UCIIOJIb3yEeMbIMU B
IMOBCEIHEBHOM KU3HMU,

CYILIECTBCHHBIE IPU3HAKY;

® DpacKpbIBaTb CMBICII OCHOBHBIX XHMHYECKHX IIOHATHH «aToOM», «MOJEKyJay,
«XUMHUYECKHH 3JEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJIEHTHOCTHY,
«XUMHYECKas PeaKIys», UCI0JIb3Ys 3HAKOBYIO CUCTEMY XMUMHUU;

® pacKkpbIBaThb CMBICI 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJISIPHON TEOpHH;

® pasznMyaTh XMMUYECKUE U PU3NUCCKHUE SBICHUS;
Ha3bIBaTh XUMHUYECKHE HJICMEHTHI;
OTIpPEIEIIATh COCTaB BELIECTB 10 UX (popMyam;
OTIpPENEIIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHECHUSX;
OIIPEIEIIATh TUIl XMMUYECKUX PEeaKLuii;
Ha3bIBaTh MPU3HAKY U YCIIOBHS NPOTEKAHUS XUMUYIECKUX PEaKLUH;

® BBISBJIATH NPU3HAKH, CBUACTEIBCTBYIOLINE O MPOTEKAaHUN XUMUYECKOH peakiuu Ipu
BBITIOJTHEHUH XUMUYECKOTO OTIbITA;

® COCTaBIATH (POPMYIIBI OMHAPHBIX COEANHEHUH;

® COCTaBJISITh YPAaBHEHUS! XUMHUYECKHX PEaKIHi;

e co0moaarh npasuiia 6e30MacHO pabOTh NPU MPOBEACHUH OIIBITOB,;
® TI0JIb30BaThCA 1a0OPATOPHBIM 000PYJOBAHHEM H IIOCYI0M;
[ ]
[ ]

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIYUCIISITH MACCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTA 110 (hOpMyJie COSIMHEHMS;

® BBIYHCIATH KOJIMYECTBO, OOBEM MIIM MACCy BEILIECTBA MO0 KOJUYECTBY, 00bEMY, Macce
peareHToB WM MPOIYKTOB PEAKIINH;

® XapakTepu3oBaTh (HU3NUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOIa
U BOIOPOJa,;

® [I0JIy4aTh, COOMPATH KUCIOPOJ ¥ BOJIOPO;
pacio3HaBaTh OIBITHBIM IIyTE€M ra3000pa3HbIe BELIECTBA: KUCIOPO, BOAOPOL;
PacKpBIBaTh CMBICI 3aKOHA ABOTaJIpO;
PaCKpBIBATh CMBICT IMOHATHH «TEIIOBOM 3(h(HEKT peakium, «MOJSPHBIA 00bEM»;
XapakTepu30BaTh (prU3nUecKre 1 XMMUYECKUE CBOMCTBA BOABI,

OCHOGBe UX COCMABA U CMPOEHUSL, UX
CHOCOOHOCMU 6CMYNAMD 8
XUMUYecKue peakyuu, o xapakmepe u
NPOOYKMAX PazIuUYHbIX XUMUYECKUX
pearyuii,

° Xapaxmepuzoeamov 6euecmea
1o cocmasy, CmpoeHuio 1 CGOUCMEaM,
VCMAaHABIUBAMb NPUHUHHO-
cne0cmeeHHble CE53U MeHCOY
OAHHBIMU XAPAKMEPUCIUKAMU
sewecmaa;

° COCMABISIMb MOJIEKYISIPHbLE U
NOJIHbIE UOHHBLE YPAGHEHUS NO
COKPAUWEHHBIM UOHHBIM YPAGHECHUSIM,
° NPOCHO3UPOBAMb
CNOCOOHOCMb eUecea NPosIsNG
OKUCAUMENbHbLE WU
60CCMAHOBUMEIbHbBIE CEOLICMEA C
Yuemom cmeneneil OKUCIeHUs.
ONEMEHMO8, BXOOAUUX 68 €20 COCIAB,
° COCMAsIsIMb YPagHe s
peaxyuil, COOmeemcmeayouux
n0oC1e008amenbHOCHU NpespaujeHull
HEOp2aHUYeCKUx euecme pa3iuyHbixX
Kaccos;

. 8b106U2AMb U NPOGEPSIMb
IKCNEPUMEHMATILHO 2UNOME3bl O
Pe3YIbmamax 6030eicmeust
PA3IUYHBIX (PAKMOPOS HA USMEHEHUE
CKOPOCIU XUMUYECKOU PeaKyuu;
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YMEHHEM aHAJIM3UPOBATh U
TUTAHUPOBATH KOJIOTHYECKU
0e3011acHOe IIOBEIEHNE B
LEJISIX COXPAHEHUS 3/I0POBBS
Y OKPYKaIOIIEH cpeJibl

(hopMupoBaHue yMeHUI
YCTaHaBIUBATh CBSI3U MEXKIY
peaNbHO HAOJI0IaeMBIMU
XUMHYECKUMU SIBICHUSIMU U
MIPOIIECCAMH,
MIPOUCXOISIIIUMU B
MHUKPOMHPE, OOBSICHSITD
MPUYUHBI MHOT000pa3ust
BEIIECTB, 3aBUCUMOCTD UX
CBOIICTB OT cOCTaBa U
CTPOEHWSI, a TAKKE
3aBUCHMOCTH IIPUMEHEHHUS
BEIIECTB OT UX CBOICTB

MpUOOpETEHHE OTbITa
WCIIOJIb30BaHMS PA3IMYHBIX
METO/I0B MU3Y4EHUsI BEIIECTB:
HaAOJIOICHUS 3a UX
NPEBPALICHUSMH [IPH
NPOBEIEHUH HECIOXKHBIX
XUMHAYECKHX DKCIIEPUMEHTOB
C HCIOJIb30BaHUEM
1abopaTopHOTO
o00opyioBaHus 1 MprOOPOB

(dhopmupoBanue
NPEACTaBICHUI O 3HAYCHUH
XUMUYECKOH HayKH B
pEIIeHHH COBPEMEHHBIX
JKOJIOTHYECKUX TPOOIIeM, B
TOM YHCIIE B
NpeAO0TBPAIICHUH
TEXHOTCHHBIX H

PacKphIBaTh CMBICT IIOHATHUS «PAaCTBODY;
BBIYHUCIISATH MAaCCOBYIO JOJIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
MPUTOTOBJISITH PACTBOPHI C OMPEEIICHHON MacCOBOM JI0JIe paCTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHUIECKUX BEIIECTB;
XapakTepu30BaTh (QU3MYECKHME W XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOpPraHMYECKUX BEIIECTB: OKCUI0B, KUCIIOT, OCHOBaHM, COJIEl;

® ONpeAeATh NPUHAAJIEKHOCTD BEIIECTB K ONPEACICHHOMY KJIACCy COSTUHEHUH;

® COCTaBJIATH (POPMYIIBI HEOPTaHUUECKUX COSIMHEHUIN M3YUCHHBIX KJIacCOB;

® [IPOBOJUTH OIIBITHI, MOATBCPXKAAIOIINUEC XUMUUYCCKUC CBOIiCTBa N3YYCHHBIX KJIACCOB
HEOPraHMYECKHUX BELIECTB;

® PpacCIIO3HABATH OIBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U IIEJI0YEH 10 U3MEHEHUIO OKPACKU
WHANKATOPa;

® XapaKTEepHU30BaTh B3aUMOCBA3b MEKAY KJIACCAMU HEOPraHUYECKUX COEANHEHUH;

e packpsiBaTh cMbich [lepuognueckoro 3akona .. Menaeneena;

e OOBSACHATH (PU3UYECKHIA CMBICT aTOMHOTO (TOPSIKOBOTO) HOMEpa XHUMHYECKOTO
3JIEMEHTA, HOMEPOB I'PYIIBI U Nepruoja B nepuogudeckon cucreme .M. Menneneesa;

e OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHMS CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMCHTOB B
npeaciax MajbIX NIEPUOAOB U I'TaBHBIX MOATPYIIIL;

® XapaKTepH30BaTh XMMHUYECKHE SJEMEHTHI (0T BOJOPOMA JO KaJbIMsSI) HA OCHOBE UX
noJjioxeHus B nepuoauueckoit cucreme .M. MenneneeBa u 0cOOEHHOCTEH CTPOCHUS UX aTOMOB;

® COCTaBJISITh CXEMBI CTPOCHHS aTOMOB MEPBBIX 20 3IEMEHTOB MEPUOTUUECKON CHCTEMBI
J.1. MeHnneneena;

® DacKpbIBaTh CMBICI IOHITHIN: «XUMHUECKAs! CBSA3bY, «3JEKTPOOTPULIATEILHOCTDY;

® XapaKTepHU30BaTh  3aBUCUMOCTb  (PU3MYECKMX CBOWCTB  BEWIECTB  OT
KpUCTAJUTMYECKON PelIeTKH;

® OIpCAcCATb BUJ XUMHYECKOU CBS3H B HEOPraHUYCCKUX COCAUHCHUAX

® 1300paXkaTh CXEMBbl CTPOCHHSI MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX PAa3HBIMH BUAAMH
XUMHUYECKUX CBA3EH;

® pacKpbIBaTh CMBICT IIOHATUH «HOH», «KATHOH», «AHHOH», <(AJIEKTPOJIUTHI»,
«HEIIEKTPOIIUTBI», «3NEKTPOJIMTHYECKAs AUCCOLMALUAY, «OKUCIHUTEND)», (CTENEHb OKHCICHHS)
«BOCCTaHOBHUTEIbY, KOKHCIIEHUE), KBOCCTAHOBIIECHUEY;

® OIpeAeNsATh CTENEHb OKUCICHNS aTOMa 3JIEMEHTa B COEUHEHNN;

® PpaCKpbIBATH CMBICII TCOPHUU BHCKTI.‘)OJII/ITI/I‘ICCKOI‘/’I JUCCOIUaI v,

® COCTaBJSITh YPABHEHHUS AJIEKTPOJUTUUECKON TUCCOIUALIMY KUCIIOT, IEJI0Y€eH, COJIeH;

e OOBSACHATH CYIIHOCTHh TMpOIECCa DIEKTPOJIUTHYECKONH ANCCOIMALMK M peakiuil

THIIA

. UCNOTb306aMb
npuobpemennvle 3HAHUsL s
9KONI02UHECKU 2PAMOTNHO20 NOGEOeHUs
8 OKpYdICcaiouell cpeoe,

®  UCNOAL306AMD
npuobpemenuvie Kuouegvle
KOMnemenyuu npu 6blnoJIHeHUuU
NPOeKmos u yuebHo-
uccnedos8amenbCKux 3a0ai no
UBYUEHUIO CBOUICE, CHOCOD08
NOAYYEHUsL U PACNO3ZHABAHUS
seujecms;

®  0OBEKMUBHO OYEeHUBAMb
uHpopmayuio o geuecmaax u
XUMUYECKUX NPOYeccax,

®  KpUMUYecKu OMHOCUMbCS
K nceg0oHayuHol uHpopmayuu,
HEed0OPOCO8eCMHOIL peKilame 8
cpeocmaax Macco8ou uHgpopmayuu;

® 0CO3HABAMD 3HAUECHUE
meopemuyeckux 3HaHUull no Xumuu 0is
NPAKMUYECKOll OessmebHOCmu
yenosexa,

® 030a8amv Mooeau u
cxembl 0718 peueHus y4eOHbIX U
NO3HABAMENbHBIX 3A0ay, NOHUMAMb
HeoOX00UMOCHb COOTO0EHUs.
npeonucanull, npeonrasaemvix 6
UHCMPYKYUAX RO UCHOTIb308AHUIO
JeKapcmae, cpeocme 6bimosou Xumuu u

op.
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JKOJIOTHYECKUX KaTacTpod

HOHHOI'0 OOMeEHA;

® COCTaBIIATH TOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHEHHUS PEAKIIUK O0OMEHA;

® OIpeIEensaTh BO3MOXHOCTD IIPOTEKAHMS PEAKIINI HOHHOTO 0OMeHa;

® TIPOBOJANTE PEAKIIMH, IOATBEPKIAIOIINE KAYECTBEHHEIM COCTAB Pa3InNYHbIX BEIIECTB;

® OIpPECIATh OKUCITUTEIb H BOCCTAHOBUTEITD;

® COCTaBJISATh YPaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHIA;

e Ha3bIBaTh (DAKTOPHI, BIHUSIONIHE HA CKOPOCTh XUMHUUECKON PEaKIHH;

L] KJ'IaCCI/I(bI/IIH/IpOBaTB XUMHWYCCKHUEC peaKHI/II/I 110 pa3HI/I‘IHBIM HpI/I3HaKaM;

® XapaKTepHu30oBaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMH
HEMETAILIOB;

L] HpOBOIH/ITI) OIIBITHI ITIO HOJIy‘ICHI/IIO, CO6I/IpaHI/I}O nu I/I3y‘-ICHI/IIO XUMHUYCCKUX CBOI\/'ICTB
ra3000pa3HbIX BEIIECTB: YIJIEKHUCIIOrO ra3a, aMMHUaKa;

® pacIo3HABaTh OMBITHBIM MTyTEM T'a3000pa3HbIC BEIIECTBA: YIJIEKUCIBIN a3 1 aMMHUAK;

® XapaKTEepPU30BaTh B3aMMOCBS3b MEXKOYy COCTABOM, CTPOCHHEM W CBOMCTBAMH
METaJIOB;

e Ha3bIBaTh OPraHMYECKUE BEIIECTBA MO WX (hopMmyiie: MeTaH, 3TaH, STHICH, METAHO,
9TAaHOJ, TJIMIEPUH, YKCYCHas KHCJIOTa, aMHHOYKCYCHas KHCJIOTa, CTCapHHOBAas KHCJIOTa,
OJIEMHOBAs KUCIIOTA, [IIF0K03a;

e OIICHUBATH BIMSIHHE XMMHYECKOTO 3arpsA3HCHHUS OKPYXKAIOMIeH Cpe/ibl Ha OpraHu3M
YeJI0BEKa;

e TPaMOTHO OOpAIATHCS C BEIIECTBAMH B TIOBCEAHEBHOM KU3HH

e ONpenelsiTh BO3MOKHOCTh TPOTEKAHUs pEaKIuil HEKOTOPBIX IpeACcTaBUTEIICH
OpPTaHHYECKUX BEMIECTB C KMCIOPOIOM, BOJOPOIOM, METAIIAMH, OCHOBAHHSIMHU, TAJTOTCHAMH.
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3.Conepxanue yueoHoro npeamera «Xumus» (8-9 kiace)

8 KJIACC (68 uacos)
1.IlepBoHayajbHbIe XUMUYECKHE TOHATHUS
[Ipenmer xummu. Terna u eewecmea. OcHogubie MemoObl NOZHAHUA: HAOMOOeHUe, USMEPEHUe, IKCHEPUMEH.
Odusznyeckre W XUMUYECKHE sBICHHMSA. YucThle BemecTBa M cMecH. CmocoOBI pa3meneHus cMmeceil. ATom.
Monekyna. XuMHUUECKUN JIeMEHT. 3HaKU XUMUYECKHUX 3JIeMeHTOB. [IpocThie U crokHbIe BelecTBa. BaneHTHOCTD.
3axon nocmosncmea cocmaga eewecmea. Xumuueckue ¢opmynsl. Hupekcel. OTHOcUTENbHask aTOMHAsA |
MOJIEKYJIsIpHast Macchl. MaccoBast OIS XMMHUYECKOTO 3JI€MEHTa B COEAMHEHHMH. 3aKOH COXPAHEHUS MacChl
BellecTB. Xumuyeckue ypaBHeHUs. Koadduuumentel. YcnoBus u npu3Haky NPOTEKaHWS XMMHUYECKUX PEaKIUi.
Mounb — eauHMIIA KOJIMYECTBA BellecTBa. MossipHas Macca.
2.Kucsiopoa. Boxopon
Kucnopon — xumuueckuii snmemenT u mpocroe BemiecTBo. O30n. Cocmag 6030yxa. duznyeckne M XUMUYECKUE
cBoiicTBa kuciopona. Ilomyuenune u npumenenue kucinopoaa. Tennosoil apgpexm xumuveckux peaxyui. Ilonsmue
00 9K30- U IHOOMeEpMUUecKux peaxkyusax. Bogopoa — XuMudeckuil 3eMeHT U mpoctoe BemecTBo. dusnyeckue u
XUMUYEeCKHe cBoiicTBa Bojopoxa. llomyuenme Bomopona B maboparopuu. [lomyuenue odopoda 6
npomviunennocmu. Ilpumenenue 8ooopoda. 3akoH ABoranpo. MomnsipHslid 00beM razoB. KauecTBeHHBIE peakuuu
Ha ra3000pa3Hble BeIIecTBa (KKCIOPOI, BoA0poa). OObeMHBIC OTHOIICHHUS Ta30B IPU XUMUYECKHX PEaKIIUAX.
3.Boaa. PacTBopbI
Booa & mnpupooe. Kpyeosopom 600v1 6 npupoode. Dusuueckue u Xumuueckue cC8OUCMBA 600vl. PacTBOPHL
Pacmeopumocms sewgecms 6 6ode. KonueHTpanusi pacTBOpoB. MaccoBasi JOJIsi pacTBOPEHHOTO BEIIECTBA B
pacTBope.
4.OcHOBHbBIE KJIAaCChl HEOPTAHUYECKUX COeTHHEHUI
Oxcunpl. Knaccudukanus. Homenknarypa. Qusuueckue cgoucmea okcudos. XUMHUYECKHE CBOHCTBA OKCHJIOB.
Honyuenue u npumenenue okcuoog. OcHoBamsa. Kiaccubpukanmsa. Homenkmarypa. Qusuueckue ceoticmea
ocnosanuil. Ilonyuenue ocnoeanuti. XUMHYECKHE CBOWCTBa OcHOBaHMM. Peaknus HeiTpamuzauuu. KucinoTsl
Knaccudpukanus. Homenknarypa. @uzuueckue ceoticmsa kucrom. Ionyuenue u npumenenue kuciom. XuMAUECKUE
cBoiicTBa KUCIOT. MIHaMKaTopel. i3MeHeHne OKpacku HHAWKATOPOB B pa3nnuHbIX cpenax. Comu. Knaccudukarmst.
Homenknarypa. @usuueckue ceoticmea coneu. Ilonyuenue u npumenenue coned. XUMHUYECKHE CBOWCTBA COJICH.
I'eneTnyeckast CBs3b MEXIY KJIACCAMH HEOPTaHMUYECKHX COCTUHEHUU. [Ipobiema 6e30nachoco ucnoib308auus
sewecms U XUMUYeCKux peaxyuii 8 nosceOHesHol dcuznu. Toxcuumvle, 2opiouue U 63PbIBOONACHBIE BeUecEd.
bvimosas xumuueckasn epamomuocme.
5.Ctpoenne atoma. Ilepuoauueckmii 3aKOH W NepUOAUYECKasl CHUCTeMa XHMH4Yeckux 3jemeHToB JI.H.
Menpeieesa
CrpoeHue aTtoma: sIpo, SHepreTuueckuil ypoeHb. Cocmag adpa amoma: Npomowusl, HeumpoHwl. H30monsi.
Ilepuoanueckuii 3akon [I.1. MengaeneeBa. Ilepuoanueckas cuctema xumuueckux snemeHnton .M. Menneneesa.
OU3NYECKUl CMBICI aTOMHOTO (TIOPSIIKOBOTO) HOMEpPAa XUMHUYECKOTO 3JIeMEHTa, HOMepa TpYNIbl U TepHoaa
nepuoanyeckoi cucreMbl. CTpOeHHE SHEPreTHUeCKHX YpPOBHEW aToMOB MepBbIX 20 XMUMHYECKHX 3JIEMEHTOB
nepuonuyeckoil cucrembl [[.MA. MeHnneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB aTOMOB XUMHYECKUX
3JIEMEHTOB U MX COEAMHEHUI HAa OCHOBE IOJIOXKEHUs B nepuoanueckor cucreMe .M. MeHneneeBa U CTpoeHUs
atoma. 3naueHue llepnonnueckoro 3akona /.M. Menzneneesa.
6.CTpoenue BellecTB. XHMHYeCKAasl CBA3b
DnexmpoompuyamenbHoCms amMoMo8 Xumudeckux nemenmos. KoBaleHTHas XMMUYECKasi CBSI3b: HEMOJAPHAs M
noJsipHast. [lousmue 0 6000pPOOHOU C653U U ee GIUAHUU HA u3udecKue CEOUCBA Gewjecms Ha npumepe 600bl.
WNonnas cBa3p. Metammueckas CBS3b. Tunvl KpUCMALIUYECKUX PEUemoK (AmOMHAS, MOJEKVIAPHAA, UOHHAA,
Memannuyeckas). 3a8ucumMocms U3ULEeCKUX C8OUCME Geujecme om muna KpUCmaiiuyeckou peuemsu.
Tunsl pacyeTHbIX 3a7a4:

1. Brruuncnienrie MaccoBOM J10JIM XHMUYECKOTO 3JIEMEHTa 0 (hopMyJie COSAMHEHHS.

Yemanoenenue npocmetiwieni popmynvl gewgecmea no Macco8blM 00IAM XUMULECKUX INEMEHMO8.

2. Brluncnenns mo XWMHUYECKHM YpPaBHEHHUSIM KOJMYECTBa, 00beMa, MacChl BEIIECTBA IO KOJIUYECTBY,
00BeMy, Macce peareHToB MK MPOTYKTOB PEaKIUH.

3. Pacuet MaccoBo# 10511 pacTBOPEHHOTO BELIECTBA B PACTBOPE.

TeMbI NpakTHYECKUX PadoT:

1. JlaGopaTopHoe 000pya0OBaHUE U IPUEMbI OOpaliieHus ¢ HuM. [IpaBuiia 6e30macHON padOThl B XUMUYECKOH
nabopaTopuu.

2. OuncTKa 3arpsI3HEHHON OBaPEHHOM COJN.

3 IIpu3HaKku NpoTEKaHUsd XUMUYECKUX PEAKIIMN.

4. [Tonyyenue Kucaoposa v U3y4eHHE €ro CBOUCTB.

5 [Tosmryuenue BogopoJa 1 U3y4EHUE ETO CBOMCTB.
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6. [IpuroroBieHne pacTBOPOB € ONPEACIEHHON MacCOBOM JOJIEH pacCTBOPEHHOTO BELLIECTBA.
7. Pemienue sxcniepuMeHTaNbHbBIX 331a4 110 TeMe «OCHOBHBIE KJIacChl HEOPIaHUUECKUX COEANHEHUI.

9 KJIACC (68 uyacos)

1. XumMuyeckue peakmuu
THonamue o ckopocmu xumuyeckou peakyuu. Paxmopwl, nusAIOWUE HA CKOPOCMb Xumuueckol peakyuu. Ilonamue
o xamaauzamope. Knaccupukanys XMMAYECKUX pPEakMi MO pa3IUnYHbIM MPU3HAKAM: YHCIY U COCTaBY MCXOIHBIX
U TMOJYYEHHBIX BEILECTB; U3MEHEHHIO CTEHEHEH OKHCICHHS aTOMOB XMMHUYECKHX JIEMEHTOB; IOIJIOLICHUIO WM
BBIJICJICHUIO SHEPTUHU. DJIEKTPOJIUTUYECKAs! IUCCOLMALMS. DJIEKTPOIUTHI U HedneKTponutsl. Monsl. Katnonsl u
aHnoHbl. Peaknuu woHHOTO OOMEHA. YCIOBHSI NPOTEKaHUS PEaKUWii MOHHOTO OOMeHa. DJeKTpoNUTHYecKas
JUccoLuanus KUcioT, menoueil u conedd. CreneHp oxucieHus. OmnpeneneHue CTENEHM OKUCIEHUS aTOMOB
XMMHAYECKHX 3JEeMEHTOB B coeauHeHMsX. Oxuciurens. BoccranoBurens. CyIIHOCTb — OKUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIX PEaKIHi.
2.Hemertanabl 1V — VII rpynn u ux coexunenust
ITonoxxeHne HEMETaUIOB B TIEPHOAMYECKON CHCTeMe XUMHUUIeCKnX dmeMeHToB J[.M. MennemneeBa. OOmne cBoCTBa
HeMeTasioB. ['anmoreHsl: ¢u3uueckue M XuMmudeckue cBoicTBa. CoeaMHEHMs TIaJOre€HOB: XJIOPOBOIOPOI,
XJIOpOBOIOpoHas kuciota u ee conu. Cepa: Qusuyeckue W XuMHUYecKue cBoiicTBa. CoOeIWHEHHSI CEpBIL:
CepoBOAOPO, CYIb(PHIbI, OKCUIBI cepbl. CepHasi, cepHucmas u cepogoOOPOOHAsi KUCAOMbl U UX COJH. A3OT:
(m3nueckne u xuMmmudeckue cBoricTBa. AMmuak. Comn ammoHusl. OKCHIBI a30Ta. A30THas KHCIIOTa U €€ COJIH.
®ocdop: Puznyeckne u xummuueckue cpoiictBa. Coemnnenus ¢ocdopa: okeun docdopa (V), oprodochopHas
KHCJIOTa U €€ CONMHU. YTJepoi: (Qu3uueckne U XUMHYECKHE CBOWCTBA. Aniomponus yeaepooa: aimas, zpagum,
Kapoun, ¢gyinepenvl. Coemuaenns yraepoaa: okcuasl yriepona (II) u (IV), yronpaas kucnora u ee conu. Kpemruil
U €20 COeOUHEHUS.
3.MeTanbl U X cCOeTUHEHUS
Tonosicenue memannoe 8 nepuoouseckou cucmeme xumudeckux saiemenmog [[.U. Mendeneesa. Memanivl 6
npupoode u obwue cnocobvl ux nonyuenus. Obwue Qusuyeckue ceovicmea memannog. OOIINE XUMUYECKHE
CBOIWCTBA METAJIOB: PEAKIUU C HEMETAUIAMH, KUCIOTaMH, COJSIMH. ONeKMmpOXuMudeckuti pso HANpsiceHull
memannog. lllenounsle MeTayuIbl U UX coeuHeHus. [llenouno3zemMenbHble METaUIbl U UX COeIMHEHUS. ATIOMUHUM.
AwMdoTepHOoCTh OKCHIa u THApokcuaa amoMuHHUSA. JKeme3o. CoequHEeHHs Kele3a M WX CBOMCTBA: OKCHJIBI,
ruapokcubl u conn xkenesa (11 u III).
4.TlepBoHauadbHbIE CBEEHHS 00 OPraHNYECKUX BellecTBaX
[lepBoHayanpHBle CBENEHHS O CTPOCHWM OPTaHMYECKHX BEIIECTB. YTJIEBOJOPOIBI: METaH, 3TaH, 3THJICH.
Hcemounuku  y2ne000po0os. npupoousiil 2as, Heghmv, yeoasb. Kucmoponcopepkamye COCIUHEHUS: CHHPTHI
(MeTaHOI, 3TaHOI, TIHILEPUH), KAPOOHOBBIE KUCIOTHI (YKCYCHAsl KHCJIOTa, aMUHOYKCYCHAsl KUCIIOTa, CTeapHHOBAsI
U OJICMHOBAs KHCJIOTHI). BHONOrMUEcKH BaskHBIE BEILECTBA: JKUPHI, TIIIOK03a, OCNKH. Xumuueckoe 3azpsisHeHue
OKpyoicarowell cpeovl U e20 NOC1e0CmBUsL.
Tunsl pacyeTHBIX 3a7a4:

1. BwbluncieHne MACCOBOM JIOJTM XUMHYECKOTO JIEMEHTa 110 POpMYJIie COSTUHEHUS.

Yemanoenenue npocmetiwieti popmynuvl eewgecmea no Macco8biM 00JAM XUMULECKUX INEMEHMOE.
2. BpluncneHHss TO XUMHYECKHM YPaBHEHHSIM KOJIMYECTBAa, O0bEMa, Macchl BEIIECTBA MO KOJIHYECTBY,
00BeMy, Macce peareHToB WM IMPOJAYKTOB PEaKIUH.

3. Pacuer mMaccoBoii 10JIM paCTBOPEHHOI'O BELIECTBA B PacTBOPE.
Tembl NpakTHYeCKUX padoT:

1. Peaxium noHHOTO OOMEHA.
Kauecmeennvie peakyuu na uonvl ¢ pacmeope.
THonyuenue ammuaxa u uzyuenue e2o C80UCMS.
Tonyuenue yenexuciozo eaza u uzyyeHue e2o CGOUCMa.
Pemenue sxcniepumeHTanbHbIX 3a7a4 1o teme «Hemeramist IV — VII rpynn u ux coeiuHeHU».
Pemenue sxcriepuMeHTaNbHBIX 33434 10 TeMe «MeTaJllbl ¥ UX COCTUHEHUS.

o~ wN
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4. TemaTn4eckoe MIAHNPOBAHHE

8 kaacc
Tema KoJsmmuecTBo yacos
1.ITepBoHaYANIEHBIC XUMHUYCCKUE MTOHSITHS 24 gaca
2.Kucnopoxn. Bogopon 11 gacoB
3 Boga. PactBopsr 7 4acoB
4. OCHOBHBIC KJIaCCHl HEOPTAaHHMYSCKUX COCTUMHCHUIM 13 yacor
5. Ctpoenue aroma. [leproanueckuii 3aK0oH U IEPUOIUIECKAs CUCTEMA 6 yacoB
xumudeckux daeMmenToB J.M.MenneneeBa
6.CtpoeHue BemecTBa. X UMHUYECKas CBSI3b 7 4acoB
HUTOro 68 yacoB
9 kaacc
Tema KoJsmuecTBo yacos
1.XUMHYecKre peaKkiiuu 16 yacoB
2.Hemeramns! IV — VII rpynn 1 ux coeiHeHMs 28 yacoB
3.MeTainsl U MX COSAMHEHUS 13 gacos
4.IlepBoHavyanbHbBIE CBEJEHHSI 00 OPTaHMYECKUX BEIIECTBAX 11 gacos
HUTOI'O 68 yacoB
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8 KIIACC

Tema ¢ ykazanuem
KO0JIN4eCTBA 4acoB

Conep:xanue TeMbl

HpeIlMeTHble peE3yabTaTbl 0CBOCHUSN TEMbI

1.IlepBoHaYaNbHBIE
XUMUYeCKHe MOHSIITHUS
(24 gaca)

[Ipeamer xumun. Tena u sewecmsea. OcrhosHbie Memodbl
NO3HAHUA: HAONI00eHUe, usmeperue, SIKCnepumMeHm.
dusnyeckre 1 XUMUYECKUe sBIeHUA. UYncThIe BelecTBa 1
cMmecu. CriocoObl pazzaenenus cmeceid. AToM. Monekyna.
XUMHUYECKUH 3IEMEHT. 3HaKU XUMUYECKHUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIC BelecTBa. BajgeHTHOCTE. 3akoH
NOCMOAHCMBA cocmasa geujecmed. XuMuieckue GopMyIibl.
Nnpnexcel. OTHOCUTENBHAS aTOMHAsA U MOJIEKYJIsIpHas
Macchel. MaccoBas 10J11 XUMHYECKOTO 3JIEMEHTa B
COEAMHEHHUH. 3aKOH COXPAHEHHs MacChl BEIIECTB.
Xumnueckue ypapaeHus. Koadduuentsl. Y cnous u
MPU3HAKU MPOTEKAHUS XUMHUUECKUX PEaKIU.

Mounb — eaMHALIA KOJIMYECTBA BellecTBa. MosipHas Macca.
I[IpakTHyeckas padora:

Nel «ITpuémsl O6ezomacHOR paboTh ¢ 000PYIOBAHHUEM U
BemecTBaMy. CTpoeHUE IITaMEHM».

Ne2 «OuncTka 3arps3HEHHON TOBAPEHHOM COJIN»

No3 «IIpu3Haky MpOTEKaHUsS XUMHUUYECKUX pPEaKIInii»
Pacuérnbie 3agaun:

Brruucnenne MaccoBoi JOIM XUMHUYECKOTO 3JIEMEHTA 10
(dhopMyIie COCTUHEHUSI.

Yemanoenenue npocmetiweri hopmynvl sewpecmea no
MACCOBLIM OOJIAM XUMUUECKUX DNIEMEHMOS.

Brruucnenus no XMMHYECKUM yPaBHEHHUSIM KOJIUYECTBa,
Macchl BEIIeCTBA MO0 KOJIMYECTBY, MacCce PeareHTOB WIIN
MIPOAYKTOB PEaKUH

- PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHH «aTOM, MOJICKYJIa,
XUMHYECKHHI JIEMEHT, IPOCTOE BEIIECCTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTD,
XMMHUYECKask PEaKIys, NCTIOIb3YsI 3HAKOBYIO CHCTEMY XUMHU;

-pacKpbIBaTh CMBICII 3aKOHOB COXPAaHCHHS MacChl BEILECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOW TEOPHH;

-OTIPEIETISITh COCTaB BEIIECTB 110 UX (HOpMyIIaMm;

-pa3nMYaTh XUMUYECKHE U (PU3HUECKUE SIBICHHS;

-Ha3bIBATh XUMHUYECKHUE IICMEHTBI;

-OTIPEIETISITh COCTaB BEIIECTB 110 UX (OpMyJIaMm;

-OTIPEIETISITh BAJICHTHOCTh aTOMa DJIEMEHTA B COSTNHEHHSX;

-COCTaBIIATH (hOPMYJIbI OMHAPHBIX COCIUHCHHIA,

-Ha3bIBATh MPH3HAKU U YCIOBUS MPOTEKAHHS XUMUYCCKUX PEAKIIHIA;
-BBISBJIATh NPU3HAKH, CBHUICTENBCTBYIONIME O NPOTEKAHUH XUMHUYECKOH
PEaKIUK TP BBIOJTHEHUH XUMHUYECKOTO OITBITA;

-COCTaBJISITh YPAaBHEHHS XUMHUYCCKUX PEaKIIHii;

-OTIPEICTISITh TUI XUMUYECKHUX PEaKIH;

-co0JTI01aTh NpaBmiIa 0€301acHOi PabOTHI P MPOBEACHUH OITBITOB;
-[10JIb30BATHCS JTA0OPATOPHBIM 00OPYIOBAaHHEM H TIOCY/IOH;

-BBIYHMCIIATH MAacCOBYIO JIONIO XHUMHYECKOrO dJeMeHTa 1o (opmyie
COE/IMHEHUS

-pacKpbIBaTh CMBICI OHATHH «MOJTb, MOJIIPHAS Macca,

-COCTaBJIATH (POPMYJIBI PEAreHTOB U MPOIYKTOB PEaKInHy;

-BBIYHCIIATH OTHOCUTENIBHYIO MOJICKYJISIPHYIO i MOJIIPHYIO MacChl BELIECTB;
-BBIYHCIIATh KOJIMYECTBO, MAacCy BEIECTBA IO KOJIMYECTBY, MAacCe peareHTOB
WITH TTPOJIYKTOB PEaKIInH.

2.Kucaopoa. Bogopon
(11 yacoB)

Kucnopon — xumMuueckuil 371eEMEHT U MPOCTOE BELIECTBO.
O30n. Cocmas 8o30yxa. 3awuma ammocgeproco 6030yxa
om 3aepazuenul. OU3nyuecKre 1 XMMIYECKHe CBOWCTBA
kucnopoja. [lonydenue u mpruMeHEHUE KUCIOpOo/a.
KauecTBennsle peakiiui Ha Ta3000pa3HbIe BEIIECTBA
(xucmopo).

IIpakTHyeckast padora

Neq «[lonyuenue kucioposa 1 U3y4eHHE Er0 CBOKWCTBY

-pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MacChl BEIECTB, IMOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHON TEOpHUH;

-paCKpBIBaTB CMBICJI HOHHTHﬁ: «OKCHUBI, peaKHI/II/I FOpeHI/IH N OKHCIICHHU,
aJUTOTPOIIHSA, AIIOTPOITHBIE MOIU(UKAINY, KaTATH3aTOP»;

-OIPEENIATh COCTaB BEIIECTB 110 UX hopMyiam;

-xapaKTepmoBaTL (i)H?,I/I‘ICCKI/IC U XUMHUYCCKHUC CBOﬁCTBa HpOCTLIX BCIIICCTB:
Kucaopooa;

-ONPE/IENATh BaJICHTHOCTh aTOMA DJIEMEHTA B COCTUHCHHUSX
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Tema c YKazaHueM
KOJIH4YeCTBA 4YaCoB

Conepmalme TEMbI

Hpez{MeTm,le Pe3yJabTaTbl 0CBOCHUA TEMbI

-COCTaBIIAITh (hOPMYJIbI OMHAPHBIX COCMHEHUI M HA3bIBATH UX;

-BBIYHCIISITH OTHOCHTEIIBHYIO MOJICKYJISIPHYIO MacCy BEILECTBa;

-BBIYHMCIIATh MAaCCOBYIO JIOJIO XHMHYECKOrO 3JeMeHTa 1Mo (opmyre
COC/IMHCHUS,

-COCTaBIISITh yPaBHEHHS XUMHUYECKUX DEAKLHH: COCAMHEHHs (M3 HPOCTHIX
BELIECTB) W PA3JIOXKEHHs OWHAPHBIX COCAMHECHHH; TOPECHUS CIOXKHBIX
BEILIECTB; YPAaBHECHUsI MOJTYUSHHUS KMCIOPO/a B TaOOpaTopuu U3 IepMaHraHara
KaJTUsL ¥ XJIoparta Kausi;

-OIPE/ICNIATh TUIl XUMUYECKUX PEaKIHii;

-Ha3bIBaTh NPU3HAKHU U YCJIOBHA NPOTCKAHUA XUMUUYCCKUX peaKHHﬁ;
-BBIABJIATH YCJIIOBUA W INPU3HAKH, CBUACTCILCTBYIOIIME O MPOTCKAHUN
XUMHYECKOI PEeakluy MPH BBIMOJHEHUH XUMHUYECKOTO OIIBITA;

-co0Iro1aTh MpaBmiIa 6e30MacHOi PadOTHI PU MPOBEICHUH OTIBITOB;
-TI0JIb30BAThHCS JIAOOPATOPHBIM 00OPYAOBAHUEM H MTOCYI0M;

-[I0JTy4aTh, COOMPATh KUCI0POO;

-pacro3HaBaTh OIMBITHBIM MIyTE€M Ia3000pa3HbIC BEIIECTBA - KUCAOPOO,
-XapaKTepU30BaTh COCTAB BO3yXa, YCIOBUS BOZHUKHOBEHUS U MPEKPALICHUS
TOpeHus;

-BBIOMPATh CPEJICTBA TYLICHHS MT0XKAPA;

-XapaKTepu30BaTh POJIb KUCIOPOa Ha 3eMIIe;

-Ha3bIBaTh NPUYKUHEI 3arpA3HCHUA BO31yXa U MEPEI OXpaHbl BO3/1yXa,
-UCIIOJIb30BaTh TMPHUOOPETCHHbIC 3HAHMS M YMEHHS B TMPAKTHYCCKOI
JICATSIIBHOCTA U TIOBCEJHEBHOM JKM3HM JUIS: OE30MacCHOr0 OOpalleHUs ¢
BeIIECTBAaMMU M MaTcpuajlaMu, OSKOJOIMYECKU TPaMOTHOTO IIOBCACHUA B
OKpyKarolleil  cpeie, OLCHKH BIMSHAS  XHUMHYECKOrO  3arpsi3HEHHUS
OKpPY’KarolIeil Cpe/bl Ha OPraHu3M YesIOBeKa.

Boopoa — XMMUYECKHI 3JIEMEHT U IIPOCTOE BELLECTBO.
Haxoxnenue B npupone. usnueckne 1 XUMHYECKHE

CBOICTBa BOAOpOAA. HonyquI/Ie BOAOpOaa B na6opaTopI/11/I.

Tonyyenue 6000pooa 6 npomviuiiennocmu. llpumenenue
6000poda. KadecTBeHHBIE pEaKITNU Ha Ta3000pa3HbIe
BelecTBa (BOIOPOI).
3akon ABorajpo. MoisipHbiii 006éM ra30B. OOBEMHBIC
OTHOIIIEHUS Ta30B IPU XMMUYECKUX PEAKIIHIX.
OTHOCUTENBHAS TUNIOTHOCTD T'a30B.

IIpakTHyeckast padora

-pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHON TEOPUH;

-XapaKTepu30BaTh (PU3MUECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB:
8000poda;

-OIPEIENIATh COCTaB BEIIECTB 10 UX hopmMyIiam;

-ONPEe/IENATh BaJICHTHOCTh aTOMA DJIEMEHTA B COCTUHCHHUSX

-BBIYHUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIEeCTBa;

-BBIYMCIIATE MACCOBYIO JIOJIO XMMHYECKOrO dJeMEeHTa 10 ¢dopMmyJie
COEIMHEHMUS;

-ONPEIENATh THII XUMHUYECKUX PEaKIuii;
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Tema c YKazaHueM
KOJIH4YeCTBA 4YaCoB

Conepmalme TEMbI

Hpez{MeTm.le Pe3yJabTaTbl 0CBOCHUA TEMbI

NeS§ «IlosmyueHne BoAOpoIa U U3yUYECHUE €r0 CBONUCTBY»

PacuéTHrble 3a1a4n.
Brrurcnenust mo XuMUYECKUM YPaBHCHHSIM KOJIHUYECTBA,
o0BeMa, Macchl BEMEeCTBa M0 KOJIMYECTRY, 00BEMY, Macce
peareHToB WM MPOIYKTOB PEaKIINU

-Ha3bIBATh NPU3HAKYU U YCIOBUS MMPOTCKAHUS XUMHUECKHIX PEaKITHA;
-BBISIBJIATh TPU3HAKH, CBUJICTEIHCTBYIOIIUE O TMPOTCKAHUU XUMHUYCCKOU
PEaKIuy MPU BBHITOJTHECHUH XUMUYECKOTO OTIBITA,

-COCTABJIATh YPABHCHUS XUMHUCCKUX PEAKIIMIA 3aMEIECHUS U COSTUHEHUS (13
MIPOCTHIX BEIIECTB);

-TI0JTy9aTh, COOMPATH 8000PO0;

-pacrno3HaBaTh OMBITHBIM IYTEM ra3000pa3HbIC BEIIECTBA 6000PO0;
-co0IIoaTh MpaBwiIa 0e30MacHOW PaboThI TPH MPOBEIACHUH OIBITOB;
-TI0J1h30BATHCA J1a00PATOPHBIM 000PYTOBAaHHEM U TIOCY/TOM;

- UCTIONB30BaTh MPUOOPETEHHBIC 3HAHHUS U YMEHUS B IPAKTUYECKOM
NIESATSIILHOCTU Y MIOBCEAHEBHOM JKU3HU JIJIs1 0€3011acHOT0 00paIeHus ¢
BEIIECTBAMH U MaTepHallaMu

-pacKpbIBaTh CMBICI MOHITUN « MOJIIPHBIH 00BEMY,

-pacKphIBaTh CMBICI 3aKOHA ABOTaJIpo;

-BBIYHCIIATH KOJIMYECTBO, 00BEM HITH MACCY BEIIECTBA IO KOJIHYECTBY,
00BbeMy, Macce pearcHTOB HITH MTPOJTYKTOB PEaKIHH.

3. Bona
(7 yacoB)

Booa 6 npupooe. Kpyeosopom 600b1 6 npupooe.
Qusuueckue u Xumuyeckue ceoucmsea 600bl. PacTBOpPHL
Pacmeopumocms ewgecms ¢ 6ode. KoHtieHTparms
pactBOpoB. MaccoBas J0JIs1 paCTBOPEHHOTO BEIIIECTBA B
pacTBope.

[IpuroroBienne pacTBOPOB € 33JJaHHON KOHIIEHTpaInei
[IpakTnueckas padora

Ne6 «IIpuroroBieHne pacTBOPOB C ONpeAeTIeHHON
MacCOBOH JI0JIel pacCTBOPEHHOTO BEIIECTBA
PacuerHble 3a1aum.

HaxoxneHre MaccoBoil 10711 paCTBOPEHHOT'O BEILIECTBA B
pacTBope.

-pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHs MacChl BEIIECTB, TOCTOSTHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHON TEOPHH;

- PacKpBIBAaTh CMBICI MOHATHI «PAacTBOP, TMIPAThl, PACTBOPEHHOE BELIECTBO,
PacTBOPUTEIIb, KOHIICHTPAaA paCTBOPOB, B3BECHU, CYCIICH3UHN, OMYJIbCUN,
-ONPEENsTh COCTaB BEIIECTB 10 UX (HOpMyIIaMm;

-ONpeAeIsATh BAICHTHOCTh aTOMa 3JIEMEHTA B COCANHEHHUSX;

-ONpeCaACIIATh TUIT XUMHUYCCKUX peaKm/H‘/i;

-Ha3bIBaTh IPU3HAKH U YCIIOBUS ITPOTEKaHUSI XUMHUECKUX PEAKLIUI;
-COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEaKLUH;

-BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO MacCy BEIECTBa;

- OTIPEJIeNIATh PACTBOPUMOCTD BEIIECTB B BOJIE (110 TaOJIMIlEe paCTBOPUMOCTH);
-Ha3bIBaTh NPUYMHBI 32aBUCHMOCTH PACTBOPUMOCTH TBEPABIX U ra3000pa3HbIX
BEIIIECTB,;

-pa3ian4daTtb BUAbI paCTBOPOB;

-HCII0JIL30BaTh Ta6HI/IHBI «(KPUBBIC PpaCTBOPUMOCTHU HEKOTOPBIX coJrein» JUIA
peUICHUA 3aaa4;

- BBIYUCJIATHL MACCOBYIO JJOJIKO BEHICCTBA B pACTBOPE, MACCY paCcTBOpPaA, MACCy
PaCTBOPEHHOI'O BCHIICCTBA,

-XapaKTCPU30BaATh (I)I/I3I/ILIGCKI/IC M XMMHUYECKHE CBOMCTBA CIIOKHOTO BCIICCTBA
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Tema c YKazaHueM
KOJIH4YeCTBA 4YaCoB

Conepmalme TEMbI

Hpez{MeTm.le Pe3yJabTaTbl 0CBOCHUA TEMbI

80001 U ee 3HaueHueM OJisl JHCU3HU Ha 3emie;

-co0IIoIaTh IMpaBwMiIa 0e30MacHOH PaboThI IPH MPOBEIACHUH OIBITOB;

- MIPUTOTOBJIATH PACTBOPHI C OMPEICIICHHOW MacCOBOM JI0JIcH paCTBOPEHHOTO
BEIICCTBA;

-TI0JIH30BaThCA J1a00PaTOPHBIM 000PYIOBAaHHEM U TIOCY/TOM;

- UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHHUS U YMEHUS B TPAKTUICCKOM
JIESATSIILHOCTH U TIOBCEAHCBHOM JKU3HHU IS

0e30macHOro 00paIeHus ¢ BEIeCTBAMH U MaTepraJaMH.

4.0OcHOBHBIE KJIACCHI
HEOPTraHWYeCKUX
coeMHeHu

(13 yacos)

Oxcuppl. Kimaccndukanus. Homenknarypa. Qusuueckue
ceolicmea okcuoo8. XMMUYECKHE CBOMCTBA OKCUIOB.
Tonyuenue u npumenenue okcuoos. OCHOBaHUSL.
Knaccudukamus. Homenknarypa. Qusuueckue ceoticmsa
ocnosanui. Ilonyuenue ocnosanuii. XUMU4ecKHe CBOMCTBa
ocHoBauuil. Peakius Helitpanuzanuu. KucmoTsl.
Knaccudukamus. Homenknatypa. Qusuueckue ceoticmsa
kucnom. Ilonyyenue u npumenenue Kuciom. XUMAYECKHE
cBolicTBa kucaoT. MHaukaropsl. MI3MeHeHne okpacku
WHIMKAaTOPOB B Pa3IMYHbIX cpenax. AM(OTEpHbIE OKCHUIBI U
rugpokcunsl. Comu. Knaccuduranus. Homenknarypa.
Dusuueckue ceoticmea cone. Ilonyuenue u npumenenue
coseti. XUMUYeCKHe CBOIcTBa coneil. ['eHeTnueckast cBA3b
MEX1y KJ1accaMi HEOPraHMYECKUX COEINHEHU.
IIpakTHyeckas padora

Ne7 «Pemenne sKkCIepUMEHTAIBHBIX 33]1a4 110 TEME
«OCHOBHBIE KJIacChl HEOPTaHUUYECKUX COECTUHEHUID.

-OIPEENATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCTUHECHUSX;
-Ha3bIBaTh COCIMHEHHUS N3YUCHHBIX KJIACCOB HEOPTAaHUIECKUX BEIIIECTB;
-OIPE/ICIIATh COCTaB BEIIECTB 10 UX (hopMyliam;

-XapaKTepu30BaTh (DM3MUECKHUE W XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUH, COJIEH;

-BBISIBJISITH  TIPU3HAKH, CBUACTEILCTBYIONINE O TPOTEKAHUU XHMHYECKOH
peaKIuy MpH BBHITOTHEHHH XHMHYECKOTO OTIBITA;

-OIPE/IENATh THII XUMHYECKAX PEaKITni;

-Ha3bIBaTh MIPU3HAKU U YCIOBHUS MPOTCKAHUS XUMHUECKUX PEAKIIU;
-ONpEeNeNaTh TMPUHAJIEKHOCTh BEMIECTB K  ONPEIEIICHHOMY
COCTUHECHMUI;

-COCTaBIIATh (hOPMYJIbI HEOPTAHUYCCKUX COSAMHEHUH M3YUCHHBIX KJIACCOB;
-IIPOBOJINTH OIIBITHI, MOATBEPKIAIONINE XUMHYECKUE CBOMCTBA H3YUCHHBIX
KJIACCOB HEOPTaHWYECKUX BEIIECTB;

-pacIio3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIEJIOYEH 110 N3MEHEHHIO
OKpacKy WHIUKATOPA;
-XapaKTepU30BaTh  B3aUMOCBS3b
COECTUHECHMUI;

-rPaMOTHO 00OpaIIAThCsl ¢ BEIIECTBAMU B TIOBCEAHEBHOM JKU3HU

KJaccy

MCXKAY Ki1acCaMu HCOPraHN4CCKUux

5. CTpoeHue aToma.
[Mepuoguyecknii 3aKoH
U mepuogndecKast
CHCTEMA XUMHYECKHX
3JIeMEHTOB
J.A.Menneneena.

(6 uacom)

Crpoenue atoma: g1po, SHepreTuueckuii yposenb. Cocmas
A0pa amoma: npomoubsl, HeUmpoHsl. H3omonal.
ITepunonnuecknii 3akoH .M. Menneneesa.

IIepuonnueckas cucreMa XuMu4eckux 3aemeHTon J[. 1.
Menpeneesa.

dusznyYecKuil CMBICT aTOMHOTO (TIOPSAKOBOT0) HOMEpa
XUMHUYECKOr0 3JIEMEHTA, HOMEpa Ipynibl ¥ IEpHOAa
NEPUOANYECKON CHCTEMBI

-pacKpbIBaTh CMBICII OCHOBHBIX XWUMHUYECKUX IMOHATUH «aTOM, IPOTOHBI,
HEUTPOHBI, JJIEKTPOHBI, U30TOIBI, SHEPIeTHUUECKUN YPOBEHb, JICKTPOHHBIC
opOuTaNy, UCTIONB3Ys 3HAKOBYIO CUCTEMY XUMUH;

-KJ1acCUUIUPOBATh XUMHUUECKHE DJIEMEHTBI Ha METaJIJIbl, HEMETaJLJIbI,
AJIEMEHTBI, OKCHJIBI U TUJPOKCHUIBI KOTOPHIX aM(pOTEPHBI, 1 UHEPTHBIC
AJIEMEHTHI (Ta3bl) IS OCO3HAHUS BAXKHOCTH YIIOPSIIOYEHHOCTH HAYYHBIX
3HAHWM;

-packpbiBath cMbicl [lepuonuyeckoro 3akona .M. Menaeneena;
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Tema c YKazaHueM
KOJIH4YeCTBA 4YaCoB

Conepmalme TEMbI

Hpez{MeTm.le Pe3yJabTaTbl 0CBOCHUA TEMbI

CrpoeHnue sHEepreTHYECKUX YpOBHEH aToMOB niepBhIx 20
XUMHMUYECKHX AJIEMEHTOB Nepuoandeckon cucremsl J[.H.
Menpeneesa.

3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB aTOMOB XUMUYECKUX
JJIEMEHTOB U UX COETMHEHHI HAa OCHOBE ITOJIOKEHUS B
nepuoanueckoit cucreme .M. MeHnaeneeBa u cTpoeHus
aToMa

3nauenwne [lepronndeckoro 3akona /[.1. Menneneena

-00BSCHAT,  (U3WYCCKHH CMBICT aTOMHOro  (TOPSIKOBOTO)  HOMepa
XUMHYECKOTO 3JIEMEHTa, HOMEpPOB TPYIIBl U IEpHOJa B TEPHOAMYECKON
cucreme JI.1. Menneneesa;

-00BSICHATh 3aKOHOMEPHOCTH HW3MEHEHHSI CTPOCHHSI aTOMOB,
3JIEMEHTOB B TpeJleIax MaJIbIX MEPUOO0B U TTIABHBIX ITOATPYIII,
-XapaKTepU30BaTh XMMHUYECKHE JJIEMEHTHl (OT BOIOpPOJAA 10 KajbIlHs) Ha
OCHOBE HX IIOJIOXKEHMS B mnepuoandeckor cucreme J[.U. MenneneeBa u
OCOOEHHOCTEH CTPOCHHSI UX aTOMOB;

-COCTaBJISITh CXEMBI CTPOCHHUS aTOMOB MEpBbIX 20 3JIEMEHTOB MEPUOIUYECKOM
cucremsl .. Menneneesa

CBOMCTB

6.CTpoeHne BelecTBa.
Xumunueckas CBfA3b
(7 wacoB)

OnexmpoompuyamenbHocmb amomos XUMUYECKUX
anemenmog. KoBajeHTHass XUMHUYECKasl CBSI3b: HEHOJAPHAsS
n nonsgpHas. Monnas cBsa3p. CreneHb OKHUcHeHUs. Tunbl
KPUCMAAIUYECKUX —peulemox (amomHas, MOJEKYIAPHAS,
UOHHAS). 3asuUcUMocmys QU3UYECKUX CBOUICE Geuecng om
MUNa KPUCMALIUYecKol peuemxu.

-pacKpbIBaTh CMBICH MOHIATUMN: «XUMHYECKas CBA3DY,
«QIEKTPOOTPHULATEIBHOCTBY, «CTETIEHb OKUCIICHUS DIIEMEHTaY;

-pa3ianyaTh BUIbl XUMHUUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO,
KOBaJICHTHYIO HETIOJIAPHYIO;

-1300pakaTh ANEKTPOHHO-UOHHBIE (JOPMYJIBI, CXEMBI CTPOCHHUS BEILECTB,
00pa30BaHHBIX XUMHUYECKHMU CBSI35IMH PA3HOTO BUIA;

-ONpEeeNATh 3HaYCHNs CTENeHEeNH OKUCIEHHS 3JIEMEHTOB 110 XUMUYECKON
hopmyue;

-BBISIBIISITh 3aBUCMOCTB CBOMCTB BEILECTB OT CTPOCHHS UX KPUCTAIUTMUECKUX
PEmETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX
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9 KJIACC

Tema ¢ ykazanuem
KOJINYecTBa
4acoB

Coaep:xkanue TeMbl

HpeIlMeTHbIe pe3yJabTaTbl OCBOCHUS TEMbI

1.Xumuveckue
peaxuuu (16 yacos)

Honamue o cxopocmu xumuueckou peaxyuu. Daxkmopul,
erusAIOWUe HA CKOpocmb xumudeckou peaxyuu. Ilonamue o
kamanuzamope. Knaccudukarusi XUMAYECKUX PEaKIHid 110
pazIMYHBIM MPU3HAKAM: YHCIYy U COCTABY HCXOIHBIX U
MOJIYYCHHBIX BELIECTB; W3MCHCHUIO CTENEHEH OKUCICHUS
aTOMOB  XHMHYECKHUX DJIEMCHTOB; IIOIVIOMICHUIO WJIH
BBIJICJICHUIO SJHEPIHH. DJIEKTPOIUTHYECKAS] THUCCOLMALIMSL.
ONEKTponuThl U HednekTponuThl. Monbl. KaTuonsl u
aHWOHBI. Peakiuu MOHHOrO oOMeHa. YCJOBHS NMPOTEKAHUS
peaKImii HOHHOT'O oOMeHa. DIIEKTPOIUTUIECKAS
JUCCOIMaIs  KHCIOT, Imenoded u coned. CreneHb
okucneHus. OmnpenereHUe CTENEHH OKHUCICHHUS aTOMOB
XHMHYECKHUX DJJIEMEHTOB B coeauHeHMAX. OKHUCIUTEIb.
BoccranoBurens. CymHoctb OKHCIHUTEIIHLHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHM.

PacueTHble 3a1a4u:

BrluucieHuss mo XUMHUYECKUM YPaBHEHUSM KOJIMYECTBA,
o0bemMa, Macchl BelIecTBa IO KOJHYECTBY, 00beMy, macce
peareHToOB WU MPOAYKTOB PEAKIIUU.

TeMbl NpaKTHYECKUX PadoT:

1.Peakiuu HOHHOrO OOMeEHA.

2.KauecmesenHvle peakyuu Ha UOHbL 8 pacmeope.

® XapaKTepu3oBaTb OCHOBHBIC MO3HAaHUs:  HaOJIOAEHUE,
U3MEpeHNne, SKCIIEPHMEHT;

® ONHCHIBAaTH CBOWMCTBA TBEPIBIX, JKHUIKHX, Ta3000pa3HBIX BEIIECTB,
BBIJIENISAS MX CYIIECTBCHHBIC IPU3HAKH;

® pacKpHIBaTh CMBICIT 3aKOHOB COXPAHEHHUSI MACCHI BELIECTB, MTOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHON TEOpHH;

® paznMyaTh XMMUYECKUE U PU3NUECKHUE SBICHUS,

® OIpeaeNsTh TUIl XUMUYECKUX PeaKlunii;

® Ha3bIBaTh MIPU3HAKU M YCIOBUS MPOTEKAHHSI XUMHUECKIX PEaKIHii;

® BBIIBJTH NMPU3HAKH, CBHICTENBCTBYIOUIME O MPOTEKAHUN XUMUYECKOM
peaKkIuy IpH BEITOTHEHUN XMMHUYECKOTO OIIBITa;

® COCTaBISTH YPaBHEHUS] XUMHYECKUX PEaKIIHi;

e coOmromath mpaBmiia 0€30macHOl pabOTHI TIPH MTPOBEACHHUH OIIBITOB;

® [I0JIB30BATHCS JTAOOPATOPHBIM 000PYAOBAHUEM M TIOCYIOM;

® BBIUUCIATE OTHOCHUTEIBHYIO MOJEKYJSIPHYI0O H MOJSPHYIO MacChl
BEILIECTB;

® BBIYUCIATH KOJIMYECTBO, 00BEM WIIM MacCy BEIIECTBA IO KOJUYECTBY,
00beMy, Macce peareHTOB WIH MPOIYKTOB PEaKIHu;

® DPAacKpHIBaTh CMBICI TIOHITUH «TeIIoBor 3P deKT peakiumy,

® COCTaBIsATH (OPMYyNBl HEOPraHMYECKHX COCIWHEHWUH HM3Y4YeHHBIX
KJIaCCOB;

® TPOBOAWTH  OMBITHL,  MOJTBEPIKIAIOIINC
M3yYEHHBIX KJIACCOB HEOPraHMYECKUX BELICCTB;

® pacIio3HaBaTh OIBITHBIM ITyTEM PAcTBOPHI KUCIOT M IHNENOoYel 1o
HW3MEHECHHUIO OKPACKH WHINKATOPA;

® XapaKTepHU30BaTh 3aBUCHUMOCTH (PU3NYECKUX CBOWCTB BEMIECTB OT THIA
KPUCTAJIMUECKON PEIeTKH;

® OIpEaciiaTb BUJ XHUMHYCCKOMN CBSI3H B HCOPraHNYCCKUX COCIUHCHUAX

METOIBI

XUMHYECKHE CBOICTBa

L OMpPEACIATE TUIl XUMUYCCKUX peaKHHﬁ;

L Ha3bIBATh NMPU3HAKU U YCJIIOBUA IMPOTECKAHNUA XUMHUYCCKUX peaKuHﬁ;

L BBIABJIATh NPU3HAKHU, CBUJACTCILCTBYIOIINUE O IMPOTCKAHUN XHUMHAYCCKOU
PCaKu MPpU BBIIIOJIHCHUHU XUMHUYCCKOI'0O ONIbITA,

o COCTABJIATH YPABHCHUSA XUMUYCCKUX peaKHHﬁ;
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. cOOJTIOIaTh TIpaBMIIa 0€30TIaCHOM paObOTHI IPH MTPOBEICHUN OTIBITOB;

. TI0JIb30BATHCS JIAOOPATOPHBIM 000PYAOBaHNUEM H MTOCYAOH;

o pacKpeIlBaTh  CMBICI  TIOHATHH  «HMOH»,  «KAaTHOH»,  «aHHOH,
(OJCKTPOJIUTBD»,  «HEIJICKTPOIUTB»,  «IJEKTPOJUTHYCCKAs  JUCCOIHAIIHSD»,
«OKHCJHTEbY», «CTEIEHb OKHCICHHUS»  «BOCCTAHOBHTENBY», «OKHCIICHHEY,
«BOCCTaHOBJICHHEY;

o OTIPEETISITh CTENIEHh OKUCIICHUS aTOMa 3JIEMEHTa B COCTMHEHH;

o PacCKpBIBaTh CMBICI TEOPHH AIIEKTPOITUTHYECKON JUCCOIMAIINN;

o COCTaBISATh YpPaBHEHUS DJIEKTPOIUTHYECKONW IHCCOLNMAIUN KHCIOT,
IIEJIOUEH, COJIeH;

. OOBSACHATH CYIIHOCTh TMPOIECCa 3JICKTPOJUTUUYCCKON TUCCOIUAIMH U
peakuuii HoHHOTO OOMeHa;

o COCTaBJIATh IIOJIHBIC M COKPAUICHHBIC HOHHBLIC YpPAaBHCHUA pPEaKIUU
obMeHa;

o OTIPEAETISATH BO3MOXKHOCTH ITPOTEKAHUS PeaKIIMi MOHHOTO OOMEHa;

o MIPOBOAWTH  PEaKIMH, TOATBEPKAAIOIINE KAYeCTBEHHBIH COCTaB
Pa3iIMYHbIX BEHICCTB,

. OTNPEACIATH OKUCIUTEIh U BOCCTAHOBUTEII;

° COCTAaBJIATh YpaBHCHUA OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/II\/'I;

o Ha3bIBaTh (I)aKTOpLI, BJIMAIOIIHNE HA CKOPOCThH XUMHYECKOUN PCaKIuu;

° KJ]aCCI/I(i)I/II_[I/IpOBaTL XUMHUYCCKUEC pCaKIIMHU 110 PA3JIMYHBIM IIPU3HAKAM,

2.Hemetamuanl 1V —

VIl rpynn u wux
coeIMHeHHUst (28
4acoB)

[TonoxxeHue HEMETANIOB B MEPHUOJUYECKON cUCTEME
XuMmuueckux anementoB .M. Mengeneepa. OOmue
CBOWCTBA  HeMmeTaiyioB. lamoreHel:  Qu3myeckue U
XUMUYECKHE CBOMCTBA. CoenuHeHus TaJIOT€HOB:

XJIOPOBOJIOPOJI, XJIOPOBOIOPOTHAS KUCIIOTa U ee conn. Cepa:
¢usnyeckne W xuMudeckue cBoiicTBa. COETUHEHHS CEpHI:
CepoBOJIOPON,  Cyibduabl, okcuabl  cepol.  CepHad,
CepHUCAS U CepOBOOOPOOHAs KUCIOMbI U UX CONH. A30T:
¢usnyeckne M XuMu4eckne cBohcTBa. Ammmak. Comu
ammoHus. Okcuzpl a30Ta. A30THas KHCIOTAa M €€ COJIH.
®docdop: bu3ndeckue n xumudeckue cBorcTra. CoeamHEHIS
dochopa: okcun docdopa (V), oprodhocdopHas kuciora u
ee comd. Yriaepoxa: (U3MYECKHE W XUMHUYECKHE CBOMCTBA.
Annomponusi  yenepooa:  aimas,  epagum,  KapOum,
@ynrepenvi. CoenuHeHus yriepoaa: okcuasl yriaepoga (1) u
(IV), yrompHas xucinota u ee comu. Kpemwuuiti u e2o
COeOUHEeHUs.

® OIMCHIBATH CBOWCTBA TBEPABIX, >KUAKHX, TIa3000pa3HBIX BEIIECTB,
BBIJIEIISIS IX CYIIECTBEHHBIE IPU3HAKH;

® DAacKpBIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX IMOHATUH «XUMHUYECKHUHA
JJIEMEHT», «IPOCTOE BEILECTBO», «CIOXKHOE BEIIECTBO», HCHOJb3YS 3HAKOBYIO
CHCTEMY XUMUH;

® DPAacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MacChl BEIIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHON T€OpHY;

® OIpeeNsaTh COCTaB BEIIECTB 10 UX (HhopMyIIaMm;

® OIpeJeNsATh TUIl XUMUYECKUX PeaKinii;

® Ha3bIBATh IPU3HAKU M YCIIOBUS MPOTEKAHHUS XUMHUECKIX PEaKIIHIA;

® BBIABITH MPU3HAKH, CBHJCTENBCTBYIONINE O MPOTEKAHUN XUMHUYECKON
peaxkyy IpH BHIIOJIHEHUH XUMHUYECKOTO OIBITa;
COCTaBJIATH (POPMYIBI OMHAPHBIX COSIMHEHNH;
COCTABIISITh YPABHEHUSI XUMHUECKUX PEAKIIHIA;
coOJro1aTh paBuiia 6€30MacHOM paboTHI IPH MPOBEIEHUH OIBITOB;
MOJIb30BATHCS 1a00PATOPHBIM 000PYIOBAHUEM U TIOCYAOI;

BbBIUUCJISATh OTHOCUTCIBHYIKO MOJICKYJIDHYIO W MOJIIDHYHO MacCChL
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Tunel pacyeTHBIX 3a1a4:

1.Brrancnenrie MacCcoBOW JONMHM XMMHYECKOTO 3JIEMEHTa 10
(dhopMyIie CoeqMHEHNSI.

Yemanoenenue  npocmetiweni  popmynvl
MACCOBbIM OOJIAM XUMUYECKUX DTIeMEHMO8.
2.BbuucneHus Mo XMMHYECKAM YPaBHEHHSM KOJMYECTBA,
o0beMa, Macchl BEIIECTBA IO KOJIUYECTBY, 00beMy, Macce
peareHToB WK MPOJYKTOB PEAKIINU.

TeMbl NPaKTHYECKUX PadoT:

3.Ilonyuenue ammuara u usyuenue e2o ceoUCMma.

4. Ilonyuenue yenexucioeo 2asda u usyyenue e2o ceoUcma.
5.Pemenne  sKCHepUMEHTANBHBIX  3aMa4 IO
«Hemeramnel IV — VII rpynn 1 ux cCOeTUHEHUIN.

eeuecmea no

TEMC

BEILIECTB;

® BBIUKCIATHP MAaCCOBYIO JIOJI0 XHMHUYECKOTO 3JeMeHTa 1o (opmyre
COCTMHCHUS,

® BBIUUCIATh KOJIMYECTBO, OOBEM MM MAacCy BEIECTBAa IO KOJIHYECTBY,
00BEMyY, Macce peareHTOB HIIN IPOIYKTOB PEaKITH;

® Ha3EIBaTh COENWHEHUS M3YYCHHBIX KJIACCOB HEOPTAHWYECKHUX BEIECTB;

® XapakTepu3oBaTh (DHU3MYECKHE W XHUMHUYCCKHE CBOHCTBA OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX BEIIECTB: OKCUJIOB, KUCJIOT, OCHOBAHUMU, COJICH;

e OMpeAeNaTh MPUHAMJIC)KHOCTh BEHIECTB K OMNPEACICHHOMY KIaccy
COCIUHCHMIA,

® COCTaBISITh
KJIacCOB;

® TMPOBOJWUTH  OMBITHL, TIOATBEPIKIAIOIINE
H3YUCHHBIX KJIACCOB HCOPTraHNMYCCKUX BCUICCTB,

® DacIo3HaBaTh OMBITHBIM IIYTEM PACTBOPHI KHCIOT W INEJNOYEH IO
U3MEHEHUIO OKPACKU UHIUKATOPA;

L] O6T)SICHSITI) 3aKOHOMCPHOCTU HU3MCHCHHA CTPOCHHSA aTOMOB, CBONCTB
AJIEMEHTOB B IIpeieaxX MaJIbIX TIEPHUOJIOB U TJIABHBIX MTOATPYIII;

® XapaKTepH30BaTh XWMHUYECKHE 3JIEMEHTHl Ha OCHOBE MX TIOJOXCHHS B
nepuoanueckoit cucteme 1.11. MenneneeBa u 0COOCHHOCTEH CTPOSHUS X aTOMOB;

® COCTaBISITh CXEMBI CTPOSHHUS AaTOMOB 3JEMEHTOB MEPUOJIUYECKON
cucremsl /.. MeHnieneena;

® XapaKTEpuU30BaTh 3aBUCUMOCTDH q]HSI/ILICCKI/IX CBOICTB BCIIIECTB OT THUIIA
KPUCTAIUTHYECKON PEIIeTKH;

® OMpEAeNsATh BUJ XUMHYECKON CBSA3H B HEOPTAHUYECKHUX COSAMHEHUSX;

® I[POBOJWUTH OIBITHI MO TIONYYSHHWIO, COOUPAHUI0 ¥ HW3YYEHUIO
XUMHUYECKUX CBOHCTB ra3000pa3HbIX BEIICCTB: YIJICKUCIIOTO ra3a, aMMHaKa;

® pacIo3HaBaTh ONBITHBIM IyTeM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBIA
ras ¥ aMMHaK;

COCOUHCHUI HN3YYCHHBIX

(opMyJIBI  HEOPTaHUYECKUX

XUMHUYECKHE CBOMCTBA

3.MeTamibl
COeIMHEHHUA
4acoB)

n HUXx
(13

Hlonosicenue  memanios 6  nepuoouUHecKol  cucmeme
Xumuueckux onemenmog J.U. Menoeneesa. Memannvl 6
npupode u obwue cnocodvl ux noayuenus. Obwue
Qusuueckue ceoticmea memannog. QOOIMHEE XUMHICCKUE
CBOICTBa METAJIJIOB: PEAKIMH C HEMETAJUIAMHU, KUCJIOTAMH,
COJISIMH. DIeKMPOXUMUHECKUL PSIO HANPSAHCEHUL MEMALI08.

[I{esounble METAJLIIbI 51 X COCIMHEHUSL.
I[lenroyHO3eMeNbHBIE  METAUIBI M WX  COEIUHEHMUS.
AnmtomuHuil.  AMQOTEpHOCTh OKCHAAa W THAPOKCHAA

® ONHCHIBaTh CBOMCTBA METAIJIOB, BBIEISSA X CYIIECTBEHHBIE IPU3HAKH;

® DacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TOHITHHA «XUMHYECKUN
3JIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BELIECTBO», MCIOJIB3YS 3HAKOBYIO
CHCTEMY XUMUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MACChI BEIIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;

e OIIpenelsiTh COCTaB BEUIECTB 10 UX GopMynam;

® OIpenessiTh TUIl XMMUYECKUX PeaKLui;

® HAa3bIBATh INPU3ZHAKHU U YCJIIOBUA MPOTCKAHUA XUMHWYCCKUX peaKHHﬁ;
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amromunns. XKene3zo. CoeqMHEHHUs JKelne3a U UX CBOWCTBA!
OKCHIIBI, THAPOKCUILI U conu xene3a (11 u I1II).

Tunbl pacyeTHbIX 3a1a4:

1.BerurcneHre MaccoBO# JTOJIM XUMHUYECKOTO 3JIEMEHTa TI0
(hopMyIe coeMHEeHNS.

Ycemanosnenue npocmetiweti  popmynsi
MACCOBbIM OONIAM XUMUUECKUX DTIEMEHMO8.
2.BrraucieHuss M0 XMMHYSCKUM YpPaBHEHHSIM KOJUYCCTBA,
o0BeMa, Macchl BEIIECTBA MO KOJIUYECTBY, 00beMy, macce
PEareHTOB WM MPOYKTOB PEaKIIUU.

TeMbI NpaKTHYEeCKUX PadoT:

6.Pemenne skcriepiMeHTANBHBIX 33/1a4 1o Teme «MeTaib
1 X COCITMHEHUS.

sewecmsea no

® BBIABIATH IIPU3HAKU, CBUICTENbCTBYIOUINE O IPOTEKAHUN XUMHUUYECKOI
peakLuy NpH BBITOJTHEHUH XUMHYECKOTO OIIBITA;
® COCTaBJATH (HOpMYIIBI OMHAPHBIX COSAMHEHHIA;

® COCTaBJIATh YPAaBHEHHS XMMHUUYECKUX PEAKIIHIA;

e co0Omoaarh npaBuia 6e30MacHoi padOThI PU MPOBEACHUH OIBITOB;

® TI0JIb30BaThCA 1a00PATOPHBIM 000PYJOBAaHHEM U MTOCYI0H;

® BBUHUCIATH OTHOCHUTENBHYI0 MOJIEKYJISAPHYIO M MOJSIPHYIO MAacchl
BEILIECTB;

® BBUHCIATh MAacCOBYIO [ONI0 XHWMHYECKOTO 3JeMeHTa 1o (opmyre
COCIMHCHHS;

® BEUHCIATh KOJIMYECTBO, OOBEM MIIM MAacCy BEIECTBa IO KOJIHYECTBY,
00BEMy, Macce PeareHTOB WIH IPOJIYKTOB PEaKIUH;

e Ha3bIBaTh COCIUHEHUS N3YUCHHBIX KJIACCOB HEOPTaHUICCKUX BEIIECTB;

® XapaKTepu30BaTh (U3MUCCKUE M XUMHUYECCKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEILECTB: OKCHJIOB, OCHOBAHUMU, COJICH;

® OIpeAenaTh MPUHAMJIC)KHOCTh BEHIECTB K OIPEACICHHOMY KJaccy
COCIUHCHMUI;

® COCTaBIIATH
KJIaCCOB;

® TMPOBOJUTH  OMBITHI, MOATBEPKIAIOIITHE
H3YYEHHBIX KJIACCOB HEOPIaHMUYECKUX BEILIECTB;

® pacIio3HAaBAaTh ONBITHBEIM IIYTEM pPACTBOPHI KHCIOT W IIEIOYEH 0
U3MEHEHUIO OKPACKU MHAUKATOPA;

® XapakTepU30BaTh B3aMMOCBS3b MEXKIY KIacCaMU HEOPraHUYECKUX
COCIUHCHUI;

® OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHHS aTOMOB, CBOWCTB
3JIEMEHTOB B MPEJEIax MAIBIX IEPHUOJIOB U TJIABHBIX MTOATPYIIIT;

® XapaKTepH30BaTh XUMHUYECKHE DIIEMEHTHI Ha OCHOBE WX IIOJIOXKEHUS B
nepuoandeckoit cucreme .M. MenneneeBa u 0coOOEHHOCTEH CTPOSHUS HX aTOMOB;

® COCTaBJSITb CXEMbl CTPOEHHUS aTOMOB 3JIEMEHTOB MEPUOIUYECKOMN
cucremsl /.. Menneneena;

® XapaKTEepPH30BaTh 3aBHCUMOCTH (DU3MUYECKUX CBONCTB BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PELIETKY;

® OIPEAeNATh BUJ XUMHYECKON CBA3U B HEOPTAHMIECKUX COCTMHCHUSX;

® XapaKTepH30BaTh B3aUMOCBSI3b MEXIy COCTaBOM, CTPOCHHEM |
CBOICTBaMH METAIIIIOB;

COCTMHEHUI N3YUYCHHBIX

GbopMysbl  HEOPTaHUYECKUX

XUMHYECKHE CBOMICTBaA

4.IlepBoHayaabHbIE

HepBOHa‘laﬂBHHe CBCACHUA O CTPOCHHU OPraHUYCCKUX
BCIICCTB. YFHCBOJIOpO)ILIZ METaH, 3TaH, 3THJICH. Hcemounuxu

® XapaKTepHu3oBaTb OCHOBHBIC MCTOAbI IIO3HAHMUA: HaGHIOlIeHI/Ie,

HU3MCPCHUC, DKCICPUMCHT,
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OpPraHuYecKux
BelllecTBax
4acoB)

(11

Hegpmy,
CIUPTHI  (METaHOI,

V2ne6000po008:  NPUPOOHbLL  2d3,
Kucnopopconepxamnye CoeIMHEHUS:
3TaHON, TJIWIEPUH), KapOOHOBBIE KHCIOTHI (YKCyCHas
KHCJIOTa, aMUHOYKCYCHAas  KHCIIOTa, CTEapHHOBas W
OJICMHOBAsl KUCIIOTHI). BHONOTHYeCKH BaKHbIC BENICCTBA!
JKUPBI, TJIOKO3a, OenKu. Xumuueckoe  3azps3HeHue
OKpyoicarowell cpeodvl U e20 NOC1e0CmEUs..

Tunel pacyeTHbIX 3a1a4:

1.BpiunciaeHue MaccoBOM AOIM XHUMHUYECKOIO 3JIEMEHTA IO
(hopMyIie COeMHEHUSI.

Yemanoenenue  npocmetiwen  gpopmynu
MACCOBIM QOTAM XUMUHECKUX DTIEMEHMOS.
2.BbunciieHs] M0 XUMHUYECKHM YPaBHEHUSIM KOJMYECTBa,
o0beMa, MacChl BEIIECTBA MO KOJMYECTBY, 00BEMY, Macce
pEarcHTOB WA TPOYKTOB PEAKIIHH.

yaonb.

esewecmesa  no

OIIPEICIIATh COCTaB BELIECTB 10 UX (popMyiam;

OTIPENeJIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COCIUMHEHUSX;

OTIPENeIIATh TUIl XMMUYECKUX pPeaKLuii;

Ha3bIBaTh IPU3HAKY U YCIIOBUS NPOTEKAHUS XMMUYECKUX PEaKLuil;
BBISIBJIAITH NIPU3HAKH, CBHICTEIbCTBYIOIIUE O MPOTEKAHUH XUMHUYECKON
peakLuy NpH BBITOJTHEHUH XUMHYECKOTO OIIBITA;

® COCTaBIATh YPABHEHHUS XUMUYECKUX PEAKIIUM;

e co0moaare npaBuia 6e30MacHoi padOThI PU MPOBEACHUH OIBITOB;

® TI0JIb30BaThCA 1a00OPATOPHBIM 000PYJOBaHHEM U MTOCYI0M;

® BBUHUCIATH OTHOCHUTENBHYI0 MOJIEKYJISAPHYIO M MOJSIPHYIO MAacchl
BEILIECTB;

e BBIYHCIATH MAacCOBYIO JOJII0 XUMHYECKOTO 3JeMEHTa 1o (opmyre
COETMHEHMUST;

® BBIYHCIATH KOJIMYECTBO, OOBEM WIIM MAacCy BELIECTBAa IO KOJIUYECTBY,
00beMy, Macce peareHTOB WIH MPOITYyKTOB PEaKiiu;

e Ha3blBaTh OpraHMYECKHE BEIIECTBa MO WX (GOpMyJe: MeTaH, 3TaH,
3TUJICH, METAHOJI, 3TaHOJI, IIMLEPUH, YKCYCHAasi KUCIO0Ta, aMUHOYKCYCHAas KUCIIOTa,
CTEapHHOBAsl KHCJIOTA, OJICHHOBAs KMCIIOTA, TTII0K034;

e OLEHMUBATH BIMSHUE XMMHYECKOTO 3arps3HEHUS] OKPYXKAroOLICH cpembl
Ha OpPTraHK3M YeJIOBeKa;

® TPaMOTHO OOpamaThes ¢ BEMIECTBAMY B IIOBCETHEBHOM KH3HU

e OmpefensiTh BO3MOXKHOCTh  NPOTEKAaHUS  peakUuid  HEKOTOPBIX
MpeCTaBUTeNe OPraHNYECKUX BEIECTB C KMCIOPOJOM, BOJOPOIOM, METAIIIAMH,
OCHOBAHUSIMH, TAJIOT€HAMH.
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5.KanengapHo-TeMaTnyeckoe NIIAHNPOBAHHE

8 kaacc (68 yacoB)

Ne ypoka Tema ypoka Coaepsxanue ypoka IIpakTuyeckas JarTa nposenenus
AeATeJbHOCTD
10 IJIAHY no gaxkry
o0yuaruierocs
Tema 1. [lepBonavyanbHble XHMHYeCKHE NOHATHS (24 yaca)

1 BemectBa n ux cBoiictBa Th npu paboTre B kaOWHETE XUMHH. JlaGopaTOpHBIA OMIBIT:
[Ipeamer xumun. XuMusi Kak 4acTb ectecTBo3HaHus. [loHsaTre 0 Tenax | PaccMoTpeHue BeliecTs ¢
u BemecTBax. DU3NMUECKHE CBOWCTBA BEIECTB, OIMUCAHWUE CBOHCTB pPa3IHMYHBIMH
TBEPIBIX, JKUIKHX, TIa3000pa3HBIX BEILECTB, BbIIEICHHE HX (U3UUECKUMH CBOWCTBAMHU.
CYIIECTBEHHBIX MPU3HAKOB. [IpyMepsl Tel M BEUIECTB W3 IIKOJBHON
J1a00paTopuUH.

2 MerToap! 103HaHUS B Knaccudpukanus wmeronoB mno3HaHus XUMHUU. OCHOBHBIE METOJBI:

XUMUH HaOIltO/IeHNe, XWMHUYECKHH OSKCIIEPUMEHT, CpaBHEHHEe, 0000IeHue,

MOJIETTUPOBAHHE.

3 [IpakTrueckas pabora |MHCTpyKTa)k TO  TEeXHHKe  0€30MacHOCTH TpPH  MpOBeAeHHH  BhimonHeHne
Nel «IIpuémsr mpakThudeckoit pabotel. [lpaBmia oOpameHnss ¢ 1a0OPAaTOPHBIM | TPAKTHYECKON paboThI
0e30macHoi paboTHI C IITaTUBOM, CIIMPTOBKOH, MEPHBIMH cocynamiu, (aphopoBoid HaliKoi,
00opyI0BaHHEM U CTynkoi, npoOupkamu. llpaBuna HarpeBaHUsI B OTKPBITOM IUIAMEHH.

BemecTBamMu. Ctpoenue | IlpaBuna paboThbl 10 HHCTPYKIIHH.
TUTAMEHI

4 YucTsle BelecTsa u [IpencraBienne o 4uMCTBIX BemlecTBax U cMmecax. llonstue 00 | JlabopaTopHBIii ONBIT:

cMecH OTHOPOAHBIX M HEOAHOPOAHBIX cMecsix CrnocoObl pasgenenus Pasnenenue cmecn,
OJTHOPOJHBIX M HEOJAHOPOTHBIX CMeCEH. COCTOSIIIEH U3 TIOPOIIIKOB
JKeJe3a U cephl

5 Ilpaktuueckas pabora  MHCTpyKTaX 1O  TeXHHMKE  O€30IacHOCTM NpH  NpoBeJeHuH BrimonHeHue
Ne2 «Ounctka npakTuiaeckoii paboTel. [lpaBunma oOpamieHuss ¢ 1aOOpaTOPHBIM | IPAKTHYECKOH paboThI
3arps3HEHHON obopynoBanueM. [lpaBuiia HarpeBaHusi B OTKPBHITOM IUIAMEHH.

TIOBapEHHOU COJIM» CriocoObl OYMCTKM HEOTHOPOAHBIX M OAHOPOIHBIX cMecei. [IpaBuia
paboThI 110 UHCTPYKLHH.

6 duznyeckue u [Moustne o0 QUINYESCKUX M XUMHUECKHUX SBJICHUAX, XUMHUYECKHUX |JIabOpaTOPHBIi OIBIT:
XUMUYECKHE SIBIICHHUS. | peakuusx. [Ipu3sHaku U ycnoBUs NPOTEKAHUS XMMUYECKOH Peakuu Uzyuenne ¢pusnueckux u
XUMHUYECKHE PEaKLIUH XUMUYECKUX SBJICHUN

7 [Mpaktudeckas padora MHCTpyKTaX 1O  TeXHHUKE O€30MAaCHOCTH TpH  TpoBeJeHUH BrimonHeHue
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Ne ypoka

Tema ypoka

Ne3 «IIpuzHaku
MPOTEKAHUS
XUMHUYCCKHUX PEAKIIAI

ATOMBI, MOJNIEKYJIBI U
VOHBI.

Conep:xanue ypoka

npakTHdeckoii paboTel. IlpaBmima oOpamieHuss C  J1aOOpaTOPHBIM
obopynoBanueM. [lpaBuia HarpeBaHusi B OTKPBHITOM IUIAMEHH.
OCHOBHBIC TIPU3HAKH TPOTCKaHHMS XUMUYECKHX peakiuil. [IpaBuna
PabOThI TIO HHCTPYKITUH.

I/ICTOpI/Iﬂ OTKPBITUA aTOMOB MW MOJICKYJI. IonasTus «aToM, MOJIEKYJa,
HOH»

IIpakTuyeckas
JeATeJbHOCTh
o0yuaruierocs

MIPaKTHIECKON PabOTHI

I[aTa NMpoOBEACHUSA

1o IVIaHY

no gaxkry

9 BemectBa [lonsTue o BemecTBax MOJIEKYJISIPHOIO U HEMOJIEKYJIIPHOIO COCTaBa.
MOJIEKYJIIPHOTO U Kpucramnnueckas penieTka U ee THIIBL.
HEMOJIEKYJIIPHOTO
cocTaBa
10 [IpocThle U clIoXHbBIE [lonstne o mpoctoM um cinokHOM BemiecTBe. lloHATHe XmMmyeckuii| JIabopaTOpPHBIH OIBIT:
BelecTBa. XUMHUECKUH | srmeMeHT. Kitaccnukanms 21IeMeHTOB B MPOCTHIX BENIeCTB Ha MeTauThl O3HAKOMIICHHE C
3JI€MEHT. Y HEMETaJlIbl. 00pa3namu MpoCThIX U
CJIOKHBIX BEIIECTB,
METaJIJIOB U HEMETAJUIOB.
11 3HaKU XUMUIECKUX SA3plk  xuMmuH. 3HAKH XMUMHAYECKHX dJeMeHToB. [lonstme 00
3JIEMEHTOB. OTHOCHUTEJIBHOM  aTOMHOM  Macce. Haxoxnenne  3HadeHHi
OTHOCHUTENbHASI ATOMHAsl  OTHOCUTENbHON aTOMHOU Maccel 1o TICXD
Macca.
12 3aKOH MOCTOSIHCTBA Otrinyne cMeceil OT XUMHUECKHX COEIMHEHWH 10 COCTaBy U
COCTaBa BEIIECTB. cBoiictBaM. DopMyJIMpoOBKa 3aKOHA IOCTOSHCTBA COCTAaBa BEIIECTB.
Pacuersl Ha OCHOBE 3aKOHA TOCTOSTHCTBA COCTAaBA.
13 Xumnueckue popmynbl. | Onpenenenune  xumudeckoil  Qopmynsl.  [loHsTHe  WHAEGKC W
OTtHOocuTeNnbHAs ko3 duuument. KauecTBeHHBI M KOJMUYECTBEHHBII COCTAaB BEIIECTBA.
MOJIEKYJIIpHas Macca. [lonsTne 00 OTHOCHTENBHOW MOJEKYIAPHOH Macce, HaxOXKICHHE
3HAYEHUHA OTHOCHUTEIBbHOU MOJIEKYJIIPHOM MacChl COEIMHEHUI.
14 Maccosas gons [TonsTe 0 MaccoBOM 10J€ XMMUYECKOTO IEMEHTA, pacueT MaccOBOM
XUMHUYECKOT0 3JIEMEHTA  JOJM XUMHUYECKOTO JJIEMEHTa B COEAVWHEHWHM M YCTaHOBICHHE
B COETUHEHHH. XMUMHUYECKOH (OPMYIIbI BEIIECTBA MO MACCOBBIM JIOJISIM XHMHUYECKUX
3JIEMEHTOB.
15 BanentHOCTB [lonsiTHe 0 BaIEHTHOCTH XMMHYECKUX IEMEHTOB.
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Ne ypoka

Tema ypoka

XHMHYECKHX DJIIEMCHTOB.
OmpeneneHne
BaJICHTHOCTH 3JIEMEHTOB
o opmyiaM OHHAPHBIX
COCTMHEHUH.

Conep:xanue ypoka

[lpaBuna ompeneneHWs BAJIEHTHOCTH JIIEMEHTOB B OWHApHBIX
coenuHeHUsIX. HoMeHKmaTypa OMHApHBIX COETMHEHHIA.

IIpakTuyeckas
JeATeJbHOCTh
o0yuaruierocs

I[aTa NMpoOBEACHUSA

1o IVIaHY

no gaxkry

16 CocraBnenue CocraBneHue XUMHUUYECKUMX (QOpPMYNT OHHAPHBIX COCITUHEHHUH TIO
XUMHYECKUX (POPMYII IO  BaJCHTHOCTH XMMHUYECKUX JIEMECHTOB U Ha3BaHUSM COCJIMHCHUM.
BaJICHTHOCTH.
17 AtomHO-MonekyisipHoe | JKuznp u nestensHocTh M.B.JIomonocoBa, k. JlanpToHa. OCHOBHBIE
y4eHue MOJIOKEHUSI ~ aTOMHO-MOJIEKYJIIPDHOTO ~ y4€HHsI B  COBPEMEHHOM
TpakToBke. CreficTBue U 3HaUeHne AMY.
18 3aKOH COXPaHCHUS dopMyIMpOBKa 3aKOHA COXPAaHSHUS MACChI BEIIECTB, OOBICHEHHUE €T0 C
MaccChl BEIIECTB. Toukn 3peHuss AMY. Omnsitet M.B.JlomonocoBa A.JlaByasbe,
MOATBEPKIAIOLIUE 3aKOH.
19 Xumudeckue ypaBHeHus. [loHsATHE 0 XUMHYECKOM YpaBHEHHU. AJTOPUTM COCTaBJIEHUS
XUMUYECKUX YPaBHEHUI.
20 Turbel XuMHUYECKUX [lonsTne o mnpuHIMIAX KiIacCH(PHUKAIMKA XUMUYECKHX peakiuil. JlabopaTopHbIi OmbIT:
peaKLuid. Knaccupukanus XMMUYECKMX PEAKIIUN [0 YKCITy U COCTABY MCXOJHBIX  PasloxeHne 0CHOBHOTO
U TOJYYEHHBIX BEMIECTB. Peakuuu COCTUHEHUS, Pa3IOKEHUS, xapOonara meu (I1).
3aMeICHHS PeaKI_[I/Iﬂ 3aMCIICHUA MEIHU
JKCJIE30M B PACTBOPE COJIM.
21 Mounb — equHHALIA IIpencraBineHue O KOJMYECTBE BEIIECTBA KAaK OJHOM M3 OCHOBHBIX
KOJIMYECTBA BellecTBa. | (hm3mueckux BenwmduH. Ywmcno Aporagpo. UucineHHOe paBEHCTBO
MomnsipHast macca. MOJISIPHOM M OTHOCUTEJILHOM MOJIEKYJIIPHOM Macc BewiecTBa. PeuieHue
pacUETHBIX 33Ja4 Ha BHIYHMCIICHHE KOJUYECTBA BEUIECTBA 110 N3BECTHOM
Macce BemlecTBa M MAacChl BEIIECTBA I10 W3BECTHOMY KOJIHYECTBY
BEIIECTBA.
22 Brraucnenus mo AJTOpUTM pelIeHnsl pacYETHBIX 337a4 Ha BBIUMCICHUE IO 33/JaHHBIM

XUMUAYECKUM
YpaBHEHUSIM

XUMHUYECKAM ypPaBHEHISIM MAacChl WM KOJWYECTBA BEIIECTBA 110
W3BECTHOMY KOJMYECTBY BEILIECTBA UM MO U3BECTHOM Macce OJTHOTO U3
BCTYNAIOLIMX B PEAKLMIO WJIU MOJYYaIOLIUXCS B PE3yNbTaTe peakluu
BEIIECTB.
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Ne ypoka Tema ypoxa Coaep:xaHue ypoka IIpakTHyeckasn JlaTta npoBeneHus
ACHTEALHOCTE 10 IVIAHY no gaxkry
o0yuaruierocs

23 IlepBoHavanbHbIC 000011eHHE U CUCTEMATU3ALUS 110 TEME:
XUMHYECKHE TIOHSATHUS -IIOBTOPEHNE OCHOBHBIX TTOHSATHIT TEMBI,
-ONPE/ICIICHNE BAJICHTHOCTU B COCAMHCHUSAX, COCTABIICHUE XUMUYCCKUX
(hopMyJT IO BaJICHTHOCTH,
-COCTABIIEHNE XUMUYECKHUX YPABHEHUH XUMUYIECKIX PEAKIIHA,
-ONpE/ICIICHUE THITA XMMUYECKOW PeaKIvy,
-pelIeHre PacYCTHBIX 3aja4 10 XUMUYSCKUM (popmyInam.
24 KontponsHas pabota KoHTpousb 1 KoppeKIus mpeIMeTHBIX Pe3yIbTaTOB OCBOSHUS TEMBI
Nel mo Teme
«lIepBoHayanbHbIE
XUMHUYECKHE TIOHATHUS
Tema 2. Kuciopoa. Bogopox (11 uacos)
25 Kucnopon — Hcropuueckas cripaBka.
XUMHYCCKUHN 3JIEMEHT U | XapaKTepUCTUKA KUCIIOPO/a, KaK XUMHUYECKOT'O AJIEMEHTa U MPOCTOr0
MIPOCTOE BELIECTBO. BelecTBa. Haxoxaenue kucimopona B nmpupoae. @uznyeckue CBOUCTBA
[ony4enue kucnopoaa. |kuciopoga.  [lomydenue,  cmocoObl  coOupaHUs  KHCIOPOAA.
KaranuzaTop. 3HaKOMCTBO C YCTPOHCTBOM U pabOTOM razoMeTpa.
[IpumeneHne KuCIopoaa, KPyroBOpOT KUCIOPOia B IPUPOJIE.
26 XuMudeckue cBOMCTBa | XMMUYECKHe CBOMCTBAa KHCiIopoja. Peaknmu ropeHuss m oxucieHus. | JlabopaTopHBIi OIBIT:
KHCIIOpoJa Oxcuasl. HoMeHknatypa oKCHI0B. O3HaKOMJIEHHE C
I'openre POCTHIX U CIIOKHBIX BEIIECTB. oOpa3amu OKCHI0B
27 O30H. AmtoTponus SIBIeHrE aJUTOTPONIMY Ha MPUMEPE XMMHUYECKOTO 3eMeHTa Kuciopoaa. | CoctaBieHne Mojienei
KHCJIOPOJIA. O30H, HaXOXKJICHHE B MPUPO/IE, OTYUCHUE B JTAOOPATOPHH. MOJIEKYJ 030Ha U
KHCIOopoAa
28 Bo3snyx u ero cocras Boznyx u ero cocras.
Ponp kucimopoma Ha 3emiie; NMPUUMHBI 3arps3HEHHS aTMOC(EPHOro
BO3/lyXa M MEPbI OXpaHbl aTMOC(HEPHOT0 BO3yXa OT 3arpsi3HEHHMA
YcioBus BOSHUKHOBEHHUS U TIPEKPAIICHUS TOPEHUSI.
Cpencrsa TylIeHHS TTOXKapa.
29 [MpakTrueckas padora Ne | IHCTpyKTa)k 10  TeXHMKEe  0€30MacHOCTH MpH  [poBeAcHHHU | BeimonHeHue
4 «[lomyuenwue, cBoiCcTBa |IpakTHYecKoil paboThl. [lpaBmwiia oOpameHus ¢ J1a0OPATOPHBIM | TPAKTHYECKOUN paboThI
KHCIIOPO/Ia, obopynoBanuem. IlpaBuna HarpeBaHuss B OTKPBITOM IUIAMEHH.
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Ne ypoka

Tema ypoka

Conep:xanue ypoka

IIpakTuyeckas
JeATeJbHOCTh
o0yuaruierocs

I[aTa NMpoOBEACHUSA

1o IVIaHY

no gaxkry

KauCCTBCHHAs pCaKIUA
Ha €ro OomnpcacICHUcCH

[Tomy4yenue, cBOMCTBa KHUCIOPOJA, KAayeCTBEHHAsT pEAKIUS Ha €ro
onpexaenenue. Karanuzarop.
[IpaBuia paboThI MO UHCTPYKITUH.

30 Bonmopon kak Hcropuueckas crpaBka.
XUMUAYECKHUH 3JIEMEHT U | XapaKTepUCTHKa BOJIOPOJA, KaK XMMHUYECKOIO 3JE€MEHTa U IPOCTOrO
MPOCTOE BEIIECTBO. BeniecTBa. Haxoxenue Bojoposa B mpupoje. dusznueckrne cBONWCTBa
Bomopona. llomydenme, crmocoObl coOupaHus BOAOpOAa. Ammapar
Kurmra. Mepsr 6e30macHOCTH IpU padoTe ¢ BOAOPOIOM.
31 XuMudeckue CBOMCTBa | XMMHUYECKHE CBOICTBA BOAOPOAA. JlabopaTOpHBIi OTIBIT:
BOJIOpO/IA. BonopoHbie coeTuHEHUS] HEMETaIIOB. BsaumoneiictBue
Bomopon — BoccTaHOBHTEIT. BOJIOPOJIA C OKCUIOM MEIH
[TpumeHeHHe BOIOPO/IA. )
32 [IpakTrueckas padora Ne | IHCTpyKTa)k 10  TEeXHMKEe  0€30MacHOCTH MpH  MpOBeAcHHH | BeimonHeHne
5 «[lomy4enue, cBoicTBa | MpakTHYecKol paboTel. [lpaBuma oOpameHus ¢ 1a0OPaTOPHBIM | IPAKTHUECKOW PabOTHI
BOJIOpPOJa, KaYeCTBeHHAs |o0opynoBanueM. [lpaBunma HarpeBaHHs B OTKPHITOM IUIAMEHHU.
peakuus Ha ero [lony4yenue, cBoiicTBa BOAOPOAA, KadeCTBEHHAs peakUHus Ha €ro
OTIpeJIeIICHIE oTpe/ieNicHHe.
[IpaBuna paboOTHI IO HHCTPYKIIHU.
33 3axkoH ABOrajpo. dopMynHpOBKa 3aKOHA ABOTaJIpO U CIIEACTBUE U3 HETO.
MossipHbIii 00BEM Ta30B. | Pemenne pacu€THbIX 3a/1a4 Ha ompeieieHne 00bEMa orpeei€HHOro
KOJINYECTBA ra3a, a Tak)Ke KOJIMIeCTBa, MacChl M YUCIia MOJIEKYJI rasa,
nucxons u3 00bEMa ra3a npu HOpMaJIbHBIX YCIOBUSIX.
34 OTtHocuTenbHas Pemenne pacu€THeIX 3amad  Ha BBIYMCIEHHE 10 XHUMHYECKUM
TUIOTHOCTH Ta30B ypaBHEHUsIM 00bEMa Tra3a (10 M3BECTHOH Macce WM KOJWYECTBY
BEIIECTBA), MacChl MJIM KOJIMYECTBA BEIIECTBA (110 U3BECTHOMY 00BEMY
rasa) OJHOTO M3 BCTYNMBUIMX B PEAKUUIO WIM IOJYyYUBIIUXCS B
pe3yJbTaTe peakiuy BEeleCTB.
[IpencraBnenne 00 OTHOCHTENBHOW IUIOTHOCTH Ta30B. PemeHue
pacu€THBIX 3a1ad, MCIOJb3Ys IMOHITHE «OTHOCHTEIbHAs IUIOTHOCTD
ra3oBy.
35 O0BEémHbIe oTHOMCHUST | Pemenne pacuéTHbIX 3a/1a4 Ha BEIYMCIIEHHE 00BEMOB I'a30B,

ra30B IMIpU XUMHUYCCKUX
peakuuax

Y4YaCTBYHOIIMX B XUMHWYCCKUX PCAKIUAX
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Ne ypoka

Tema ypoka

Conep:xanue ypoka

IIpakTuyeckas
JeATeJbHOCTh
o0yuaruierocs

I[aTa NMpoOBEACHUSA

1o IVIaHY

no gaxkry

Tema 4. Bona. PactBopsl (7 yacoB)

36 Boga B mpupone n Bona, cocraB Bompl. 3HaueHHe BOIBI B MPUPOAE W JKU3HH YelloBeKa, | CoCTaBIeHHE MOIEH
CHOCcO0BI €€ OYHCTKH. CHOCOOBI €€ OYMCTKH (IUCTWIUISIMS, ad’panus). BBeaeHUE MOHSATHIA: | MOIEKYIIbI BOJBI
aHanu3, cuHTe3. KpyroBopoT BOJBI B MPHUPOAE U €€ 3HAYEHHEM JId
JKU3HU Ha 3emure.
37 ®uU3HYECKHE U XUMU- ®u3HYECKHE U XUMUYECKUE CBOMCTBA BOJBL.
YECKHUE CBOMCTBA BOJAbL. | BBeleHUE MOHATUN TUAPOKCUIBI U OCHOBAHUSL.
38 Boga — pactBoputens. | Boma — pacTtBopuTens. JlabopaTopHBI OTIEIT:
PactBopsI. [Ipomecc pacrBopenusi, oOpa3oBaHue THApaToB. llpu3HaK pacTBOpOB.| PacTBoprMOCTH BemecTs
PactBopuMOCTh BeIlIECTB B BOJE. 3aBUCHMOCTh PaCTBOPUMOCTH
BEUIECTB OT arperaTHOrO COCTOSHHUS BEIECTBa, TeMIIepaTyphl,
naBnenus. [lonyuenue xkpuctamioB coneil. Bungel pactBopoB. B3pecu:
CYCII€H31H, 3MYJIbCUH.
39 Maccosas gons [lonsiTHE MaccoBOM /I0JTM BELIECTBA B pacTBOPE.
PacTBOPEHHOTO Brruncnenrne MaccoBO# TONTH BEIIECTBA B PaCTBOPE,
BelIecTBa MAacChI PacTBOpPa, MacChl pACTBOPEHHOTO BEIIIECTBA.
Pemenue pacueTHbIX 3a1a4
40 [IpakTnueckas padora |MHCTpyKTa)k TO  TexXHWKE  0€30MacHOCTH TpH  TpoBeleHHH | BeimonHeHne
Ne6 «IIpurotoBnenue mpakThudeckoit pabotel. [lpaBuna oOpamierns ¢ 1a0OPAaTOPHBIM | TPAKTHUECKON paboThI
pacTBopa coyiu ¢ obopyznoBanueM. [IpuroToBneHue pacTBOpa COJNH C ONpEACTICHHON
ONPEAEICHHON MacCOBOM | MAaCCOBOM J10JIEM PAaCTBOPEHHOTO BEILIECTBA.
nonelt pactBopeHHoro | [IpaBuiia paboThI M0 HHCTPYKIINH.
BEIIECTBA»
41 Kucnopona. Bogopon. O60011eHre U cHCTEMaTU3AIHS TI0 TEMe:

Bona

-IIOBTOPEHUE OCHOBHBIX MOHSITHI TEMBI,

-COCTaBJICHUE XMMUYECKUX YPaBHEHUN TOPEHUSI MPOCTHIX U CIOXKHBIX
BEIIECTB,

-COCTaBJIeHNE XUMHYECKUX YPaBHEHUN BOCCTAHOBHUTEIIBHBIX CBOMCTB
BOJOpOAA,

-CIIOCOOBI MOJIyYSHHS KUCIIOPO1a U BOJOPO/a,

-COCTaBJIcHUE XHMHYCCKUX VpaBHCHWH TIOMyYEHUS THAPOKCHUIOB
METAJJIOB ¥ HEMETAJIOB

-pCHICHUEC PACUCTHBIX 3a1aY.
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Ne ypoka Tema ypoka Copnep:xanue ypoxa IIpakTHyeckas Jata npoBeneHus
HesiTeIbHOCTh
10 IVIAHY no gaxkry
o0yuaruierocs
42 Kontponbhas padora No | KOHTposb 1 KOppeKUus IPeIMETHBIX pe3yIbTaTOB OCBOCHUS TEM

2 no TemaM «Kwuciopo.
Bonopon. Boga»

4.0cHOBHbBIE KJIACChl HEOPraHUYe

CKHUX coequHennii (13 yaco)

43 (0)(6170113 8 Oxcunpl. OCHOBHBIE M KUCJIOTHBIE OKCHABL. Kimaccudukanus okcumoB
o cocTaBy u cBoiictBaM. HoMeHknarypa. @uznueckue cBOMCTBA
OKCH/IOB.
44 XUMHUYECKHE CBOWCTBA | XMMHUECKHE CBOMCTBA OKCUIIOB. IloTydyeHre n NpUMEHEHHE OKCHIIOB.
OKCHJIOB
45 OcHoBaHuA OcnoBanust. Knaccudukanus. Homenknatypa. @usndeckue cBoiicTa
ocHoBanuil. [Tonydenue ocHoBanuii. Unaukaropsl. [IpaBuna TeXHUKU
Oe3ormacHOCTH TIpY paboOTe CO MIETOYaMH.
46 XUMHUECKHE CBOMCTBA | XMMHUYECKHE CBOWCTBA OCHOBaHWHU. Peakums HelTpanuzanuu Kax |JlabopaTtopHble ONBITHL:
OCHOBaHUI YacTHBIN cay4ail peakuu oOMeHa. CBoiicTBa pacTBOPUMBIX U
HEPACTBOPHUMBIX
OCHOBAHMM.
B3anmopeiicTeue 1menouei
C KUCJIOTaMH,
HEPACTBOPHUMBIX
OCHOBAaHMM C KUCIIOTaMHU.
Paznoxxenue rugpokcua
menu(1l) npu HarpeBaHum.
47 Awmoorepnsie okeuapl 1 | ['mapokcuap! meramios. [lonstue «amporepHocTsy. JokasarensctBo | JlabopaTopHblil ONBIT:
THJIPOKCH/IBI aM(OTepHOTO XapaKkTepa OKCHJIOB BsaumogneiictBue
U THIPOKCHUOB. THIPOKCHJIA [IMHKA
C pacTBOpaMu KHUCIIOT U
eJI04en
48 Kucnorsr Kucnotel. Knaccudukamus KUCIOT MO OCHOBHOCTH U COZICPKAHHIO
kucnopona.  Homenknatypa.  ®usmdeckue  CBOMCTBA  KHUCIOT.
[lomyuenue u MpUMEHEHUE KUCIIOT.
49 XuMu4eckne cBoiicTBa | XMMHUYecKre cBOicTBa kucioT. Mumukaropel. M3menenuwe oxpacku |JlabopaTopHbie OMBITHI:

KHUCJIOT

HUHAUKATOPOB B PpPa3JIW4YHbIX Cpcaax. PH):[ AKTUBHOCTH MCECTAJLJIOB.

JleicTBUE KHCIOT Ha
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Ne ypoka Tema ypoka Copnep:xanue ypoxa IIpakTHyeckas Jata npoBeneHus
HesiTeIbHOCTh 1o nany 1o axry
o0yuaruierocs

[IpaBuna TexHUKHM OE30MACHOCTH MPH PadOTE ¢ PACTBOPAMHU KHCIIOT. HWH/UKATOPBI,
B3alMOJEHCTBHE KHACIOT C
MeTaJuIaMHu.
50 Comn Comnm, ux coctas. Kimaccuduxanus. Homenknarypa. CocraBnenue
(hopMyI coseil o BaJICHTHOCTH METalla M KUCIIOTHOTO OCTaTKa
®uznueckue cBolicTsa coseil. IlomydyeHne u npuMeHeHUe coeil.
51 XuMmuyeckue cBoiicTBa | XUMUYecKHe cBoiicTBa coneil. Peakunun oOMeHa.
conen
52 I'enerndeckas cBs3b | OmpeneneHnss W KIAcCUpUKAIMS  HEOPTaHMYECKHX  BEIIECTB.
MEXTY kiaccamu | Kimaccudukanuss HeopraHMYecKux BEIIECTB MO0 COCTaBYy U CBOMCTBaM.
HEOPraHn4CCKux I'eneTnueckass B3aHMMOCBSI3b. I'eneTnueckue pdaael METAJUIOB H
COCIMHECHUIM. HEMETAJUIOB. YPAaBHEHUSI XHMHMUYECKHX PpEaKIUi, WLIIOCTPUPYIOLIUE
TCHETUYECCKYIO CBA3b MCXKAY OCHOBHBIMU
KJIaccaM¥ HEOPraHMYECKUX COCTUHEHUH.

53 [IpakTnueckas pabora |HMHCTpyKTa)k TO  TEeXHHKe  0€30MacHOCTH TpH  MpoBeleHHH | BeimonHeHne
Ne7 «Pemenune npakTuyecko pabotsl. IlpaBuwia oOpamenuss ¢ J1aGOpaTOPHBIM | IPAKTHUECKON paboThI
OKCIIEPUMEHTAIBHBIX obopynoBanueM. [lpaBuia HarpeBaHusi B OTKPBHITOM IUIAMEHH.
3aja4 10 TeMe [lomy4yenue, cBoiicTBa  OCHOBHBIX  KJIAacCOB  HEOPraHMYECKUX
«OCHOBHBIE KJIacCh coeauHeHnd. ['eHeTndeckas  B3aMMOCBA3b  MEXIy  Kiaccamu
HCEOPraHNYCCKUX HEOPTraHNYCCKUX BCUICCTB.

COEMHEHHID. [IpaBuna paGoTHl IO HHCTPYKIIHH.
54 OCHOBHBIE KJIACCHI O00011IEHNE ¥ CUCTEMATH3ALUSA 10 TEME:
HEOPraHMYeCKUX -Ha3pIBaTh COCAMHEHMS M3YYEHHBIX KJIACCOB HEOPraHMYECKHX
COeIMHEeHU I BEILIECTB;

-XapaKTepu30BaTh (PU3NYECKHE M XUMUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX BEIIECTB: OKCUIOB, KUCJIOT, OCHOBAHHM,
coJleit;

-OTIPEACIIATh MPUHAMICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIaccy
COEIMHCHUM;

-COCTaBIIATh (HOPMYJIbI HEOPraHUYECKUX COCAUHEHUN H3yUEHHBIX
KJIaCCOB;

-XapakTepU30BaTh B3aUMOCBSI3b MEXIY KilacCaMd HEOPraHUYECKHUX
COETMHCHHUI
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Ne ypoka

Tema ypoka

Conep:xanue ypoxka

IIpakTuyeckas
JeATeJbHOCTh
o0yuaruierocs

I[aTa NMpoOBEACHUSA

10 IVIAHY no gaxkry

55

Konrtponbhas pabora
Ne3 no reme «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COCIUHCHUI

KOHTpOJ'II) " KOppCKIUA NPEAMCTHBIX PE3YJIbTATOB OCBOCHUA TEMbI

Tema 7. Ctpoenue atoma. [lepuoanyeckuii 3aKoH U nepuoanvYecKasi cucreMa xumudeckux yaiemeHToB JI.M.MeHnaeseeBa (6 yacoB)

56 Kiaccudukanms [TepBbIie MOMBITKY KiIacCU(UKAITIN XUMUYECKHAX dJIEMEeHTOB. [loHATHE O
XUMHUYECKUX JIEMEHTOB. |TPYINax CXOIHBIX 3JIEMEHTOB. . ECTecTBeHHBIE ceMeCTBAa XUMUYECKHUX
[onsTre o rpymmax 3JIEMEHTOB (IIEIOYHBIC METAJIIBI, MET0UHO3EMETbHBIC METAJLTEI,
CXOJHBIX BJIEMEHTOB. raJIoTeHBbI, OJIAarOPOIHBIE Ta3bl)

57 Ilepuoanueckuii 3akon | [lepuoanueckuii 3axon JI.11. Menneneena.

J.. MenneneeBa ITeproauYHOCTH B U3MEHEHUH CBOMCTB XUMUYECKHUX JIEMEHTOB M MX
coenuHenwni. [lepnonndecknii 3aKoH - QyHIaMEHTAIBHBINA 3aKOH
npuposl. 3HaueHue [lepuoanueckoro 3akona /.. Menneneesa.
Kuznb un nesrensHocTh J. V1. Menaeneena

58 Ilepunonnueckas cucreMa | CTpyKTypa MEPUOAHYECKON CUCTEMbI XUMUYECKUX 371eMeHTOB J[. 1.
XUMHYECKHX 3JIeMEHTOB |Menzeneesa. [ pymnibl u meproap! IepuoIuieckoi cucteMbl. KopoTkwuii
JI.11.Menneneena. Y JUTHHHBINA BapUaHThI IEPUOINICCKON TaOIHIIbI.

TenneHIY H3MEHEHUST CBOMCTB MIPOCTHIX BENIECTB U COSTMHEHUN
XUMHYECKUX JIEMEHTOB B ITEPHOAAX M IPYMIaX IMEPHOTUICCKON
cucteMsbl. [ImaH XapakTepUCTUKN XUMHYECKOTO 3JIEMEHTA 110
noJioxkenuro B [ICXD.

59 CrtpoeHue atoma. Crpoenue aToMma: sapo, SHEpreTHIeckuil ypoBeHb. CocTaB sipa aToma:
H3oTomnsl. MPOTOHBI, HEUTPOHBL. M30TONBI. XUMUYECKUN 3JIEMEHT KaK BUJ aTOMOB

C OJIMHAKOBBIM 3apsJIOM sIIIpa.

du3nvecKkuii CMBICT MOPSAKOBOTO HOMEpa XHMHYECKOTO JJIEMEHTa B
nepuoauyeckon cucreme. HaxoxxaeHue ducia IpOTOHOB, HEHTPOHOB,
3JIEKTPOHOB YKa3aHHOTO aToMa.

60 Pacnonoxxenue CrtpoeHue 3SHEPreTHYECKUX YPOBHEW aToMOB MeEpBBIX 20 XHMHUYECKHX
3JIEKTPOHOB a1eMeHTOB nepuoanyeckoi cuctemsl .M. Menneneena.

10 HEPTETHUECKIM CoBpemenHas (popMyTupOBKa MEPHOTUICCKOTO 3aKOHA.

YPOBHSIM

61 Ilepuoanueckoe Ou3nvecKuii CMBICII aTOMHOTO (TIOPSJIKOBOTO) HOMEpa XUMHUYECKOTO

33




Ne ypoka

Tema ypoka

Conep:xanue ypoxka

IIpakTuyeckas
JeATeJbHOCTh
o0yuaruierocs

I[aTa NMpoOBEACHUSA

10 IVIAHY no gaxkry

M3MEHEHHUE CBOMCTB
XUMUYECKUX JIEMEHTOB
B NIEPHO/IaX U TJIABHBIX
MOArpYyMIax.

JJIeMEHTa, HOMepa TpYIIbl KW NEepHoAa MNEPHOANYECKOW CHUCTEMBI.
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB aTOMOB XMMUYECKUX 3JIEMEHTOB
U UX COEIUHEHMH Ha OCHOBE IOJIOKEHHS B NMEPHOAMUYECKOM cucteme
.. MengeneeBa u CcTpoeHUs: aroMa. XapaKTEPUCTUKA XUMHUYECKHUX
3JIEMEHTOB 10 TMOJIOKEHUI0O B Tmepuoauveckon cucreme .M.
MeHeneeBa ¥ CTPOSHHIO aToMa

Tema 8. CTpoeHue BemecTBa. XuMn4yeckas cBsi3b (7 4acoB)

62 DIIEKTPOOTPULIATENb- DJIEeKTpOHHAS MPUPOJA XUMUYECKON CBSI3U. DIEKTPOOTPULIATEIBHOCTD.
HOCTb XUMHYECKHUX XapakTep U3MEHEHHSI aTOMHBIX PagUyCOB, AJIEKTPOOTPULATEIBHOCTH,
3JIEMEHTOB. METAJUTMYECKUX M HEMETaUIMYEeCKUX CBOMCTB B Tmepuojgax u A-

rpynmnax. CpaBHeHue 3NEeKTPOOTPULIATEIEHOCTH 3JIEMEHTOB,
PACIIOIOKEHHBIX B OAHOU TPYIIE U B OAHOM NEPUOJE NMEPUOANYECKON
TaOJINALBI.

63 KoBaneHnrtHas cBs3b. Xumuueckast cBs3b. KoBaneHTHas cBs3b (NOJSIpHAsi W HETOJIsIpHAs),
[onsipuas oOmmIast »IIEKTpOHHAs Tapa, DdJeKTpoHHas ¢dopmyna. MexaHU3M
Y HENoJIApHas o0Opa3oBaHHs KOBaJeHTHOW cBsi3U. COCTaBJIEHHE DIIEKTPOHHBIX CXEM
KOBaJICHTHAas CBS3b o0pa3oBaHUs KOBAJICHTHBIX COCIWHCHHH, JJIGKTPOHHBIX (HOpMYII

MOJIEKYJl JTAHHOTO BellecTBa. Pasznuyue COeNIUHEHUH C MOJSIPHOM U
HETOJISIPHON KOBaJ€HTHOU CBS3BIO.

64 HNonnas xumuueckas Honsbl, KaTHOHBI U aHUOHEBI. MloHHAs XUMHUYECKas CBSI3b

CBsI3b. KaK IIpeJIeIbHbINA CIydyail NOJSIPHON KOBAJIEHTHOMN
cBsi3U. MexaHu3M 00pa30BaHUsl HOHHOW CBSI3H.
Cxembl 00pa30BaHUs HOHHBIX COEMHEHUH U UX JJIEKTPOHHBIE
(dbopMyIBL.

65 BanentHocTh u cTenedb |Paznuune MOHATUH — «CTENEHb  OKHUCIEHUS» U «BAJCHTHOCTHY

OKHUCTICHUSL. . XUMUYECKUX 3JIeMEHTOB. OmpeAesieHne CTEIeHU OKHUCICHUS JIEMEHTa
10 XUMHYIECKOU (hopmyIie
CocraBneHue XWUMHYECKUX (OPMYT 1O M3BECTHBIM  CTETICHSIM
OKHUCJICHUS 3JIEMEHTOB.

66 3aBHUCHMOCTH CBOHCTB [IpocTpancTBeHHAss CTPYKTypa MOJEKYJI W THITBI KPHUCTAUTMYECKHUX
BEIIECTB OT UX CTPOEHUS | pemeToK. 3aBUCUMOCTh CBOICTB BEUIECTB OT MX CTPOCHUSI.

67 CrpoeHue aToma. O000111eHIE U CUCTEMATU3ALHA [10 TEME:
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Ne ypoka Tema ypoka Conep:xaHue ypoka IIpakTuyeckas Jara npoBeneHus
AEATEALHOCTE 10 IVIAHY no gaxkry
o0yuaruierocs

CrpoeHue BemiecTna. -XapaKTePUCTUKAa XUMHUUYECKUX SIEMEHTOB (OT BOJIOpOAa A0 KaJbIHs)

XnuMmudeckas CBSI3b Ha  OCHOBE HMX TOJOXKEHUS B  MEPUOAMYECKOM  CHUCTEME
J.W. MenneneeBa u 0coOOEHHOCTEH CTPOCHUS X aTOMOB;
-OIpEICNICHHE BHUJAOB XHUMHUYECKON CBS3U: HOHHOW, KOBAJICHTHOMN
MOJISPHOM, KOBAJICHTHOW HETIOJSPHOM;
-COCTaBIICHUE JJIEKTPOHHO-HOHHBIX (DOPMYII, CXEM CTPOEHUS BEIECTB,
00pa30BaHHBIX XUMUYCCKIUMH CBS3SIMH Pa3HOTO BH/IA;
-OlpEACIICHHE 3HAYCHUM CTENeHe OKHUCIEHHUS 3JIEMEHTOB IO
XUMHYECKOH hopmyIre;
-BBISIBJICHHUC 3aBHUCHUMOCTHU CBOﬁCTB BCIIECTB OT CTpOGHI/ISI nux
KPUCTAJUIMYECKHUX PEIIETOK: HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX

68 KonTtponsHas pabora KoHTposb 1 KOppeKIs NpeIMETHBIX PE3YJIbTaTOB OCBOCHHUS TEMbI

Ne4 1o Temam

«IIeproauueckuil 3aK0H.

CrpoeHue aToma.

CrpoeHue BeniecTna.

XHUMHYECKas CBI3bY

9 kaacc (68 yacos)
Ne ypoka Tema ypoka Conep:xkanne ypoxka IIpakTHYeckas nesITeIbHOCTD Jlara

Mo MJaHy/mo gakrty

1. Xumuueckue peakiun (16 yacoB)

1 Knaccupukanms xumuuecknx | Xumudeckue ypaBHeHus. Kiaccudukarms JIabGopaTopHBIii ONBIT: TPOBEICHNE
peaxiuii o pa3IHIHbIM XUMUAYECKHUX PEaKIHUi 10 YUCITY U COCTABY peaKu OKHCICHUS MEIH,

MpU3HAKAM WCXOJIHBIX U TIOJTyYeHHBIX BEIICCTB. B3aUMOJICHCTBHS THIPOKCHA HATPHS C
cynsgarom meau (I1), paznoxenus
ruapokcua meau (1) mpu
HarpeBaHWH, B3aUMOJICHCTBHS JKene3a
¢ pactBopoM cynbpara memu (11).

2 CreneHb OKUCIICHUS DNeKTpOOTPULIATENEHOCTh XUMHUECKUX DIIEMEHTOB

XHUMHUYCCKOI'O DJIECMCHTA.

U cTemneHb oOkucieHus. OmnpefeeHne CTEIeHH
OKHCJIEHHS aTOMOB XHWMHYECKHUX DJIEMEHTOB B
COEIUHEHUIX.
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Ne ypoka Tema ypoka Coaep:xkaHnne ypoka IMpakTHyeckas nesiTeIbHOCTD Hdara
no MmJjaHy/mo ¢gakrty
3 OKucnuTenbHoO- Knaccudukanys XumMuueckux peakuuii mno
BOCCTaHOBUTEJIbHBIE PEAKIUHU. | U3MEHEHUIO CTEIIEHEl OKHCIEHNS aTOMOB
XUMHUYECKHX 371€MEHTOB. CyIIHOCTh OKUCIUTENBHO-
BOCCTAHOBUTENBHBIX peakuuil. Okucnenue u
BOocCTaHOBJIEeHHE. OKUCIINTENb U BOCCTAHOBHUTEb.
4 CocraBneHne ypaBHEHUH PaccranoBka k03¢ GUIMEHTOB B ypaBHEHHUSIX
OKHCIIUTENIBHO- OKHCJINTENIBHO-BOCCTAHOBUTENBHBIX PEAKINN
BOCCTAHOBUTEJIbHBIX PEAaKUMil. | METOIOM JIEKTPOHHOr0 OajaHca
5 TerunoBblie 3¢ GeKTH Tennooit apdexr  xumuueckux  peakuuil. | JlabopaTopHBIN ONBIT: pacTBOpEHKE
XUMUYECKUX PEaKLUi Knaccudukanus XUMUYECKUX  PEeaKkIuu 10 | KOHLIICHTPUPOBAHHON CEPHON KHUCIIOTHI
TEIUIOBOMY adexry: 3K30TEpPMUYECKHE U | B BOZAE; paCTBOPEHHE XJIOpHIA
SHIOTEPMHUYECKHE PEAKIIHH. aMMOHUS B BOZE.
6 CKOpOCTh XUMHUYECKHUX [lonsaTHE © CKOpPOCTM XWUMHUYECKOH peakuuu. | JIaGopaTOpHBIHA OIBIT:
peaxkuuit @axkTOphl, BIMAIOIIME HA CKOPOCTh XUMUYECKOW | M3ydyeHue BIMSHMS YCIOBUM
peakuuu. [TonsTHE 0 KaTanu3arope. IIPOBEACHHS PEAKIMH Ha €€ CKOPOCTh
7 OOpatuMeble peaxIu. OO6partnmMble 1 HeoOpaTUMbIE XUMUYECKHE PEaKIIHU.
ITonsATHE O XUMUYECKOM IlonsiTHE O XUMHYECKOM PABHOBECUU. YCIOBUS
PaBHOBECHH CMEIEeHNsI XUMUYecKoro paBHoBecus. [Ipuanumn Jle
IaTense.
8 CymHocTh mporecca DNEKTPOTUTHIECKASL AUCCOIUANNA. DIECKTPOIUTHI U
JIEKTPOIUTHYECKON HeanekTponutel. Wonbl. KaTHOHBI ©  aHUOHEIL
JUCCOLMALNN MexaHu3M 3IEKTPOINTHIECKON JUCCOLUALIHH.
9 Teopust AMEKTPOIUTHYECKON OCHOBHBIE TOJIOKEHUSI TEOPHU ITEKTPOIUTHUYECKON
JUCCOIMAI AppeHuyca JUccolaIii AppeHuyca.
10 Jucconuanyst o0CHOBaHUH, OcHOBaHUs, KUCIOTHI W COJH Kak OSIIEKTPONUTHL. | JlabopaTopHBIN ONBIT: ONpe/eeHue
KHCIIOT U cOoJIel CocraBleHrne YypaBHEHMH JAMCCOLMALIMM KHCIOT, | XapakTepa Cpesl B pacTBOpax KHCIOT
OCHOBAaHMI U COJIEH B BOJIE. Y 1IEJI0YEN C TOMOIIIBI0 UHIUKATOPA.
11 CreneHp IUCCOLMALINH. Crenenp aucconmanuu. DaxkTopbl, Biusiomue Ha | JlabopaTopHBIid ONBIT: CPaBHEHHE
CunbHbIe U cnabble creneHb  guccouuanuu. CuibHble W cialble | XAMUYECKHX CBOMCTB CONSHOW U
JNIEKTPOJIUTBI. NEKTPOJIHTEIL. YKCYCHOH KHCJIOT.
12 Peaxiuu nonHoro oomMena CymHoCTh peaknuii HWOHHOTO oOOMeHa. YcioBus | JlabopaTOpHBIN OTIBIT:
HEOOpaTUMOTrO  TMPOTEKaHWsl PEeaKkIuid HOHHOTO | YCIOBHS HEOOPATUMOTO MPOTEKaAHUSI
oOmena. CocTapiieHHE YpaBHEHUH peakUuii HOHHOTO | peakii HOHHOrO OOMeHa.
oOMeHa B MOJIEKYJISIPHOM, TIOJHOW HMOHHOM U
COKpaIlleHHOH HOHHOH (opMax.
13 T'unponus cosneit [Toustne «ruaponm3y». Conu Kak MPOMyKT peakiuu | JIJabopaTopHEIH OIBIT: YCTAaHOBJICHHE

HeﬁTpaJ’IHI&aHHH. H3MmeHeHne KUCIOTHOCTH Cpcabl B

XapakTepa Cpefipl C MOMOUII0
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Ne ypoxa

Tema ypoka

Copepxanne ypoka

HpaKanecxaﬂ AEATECJIbHOCTD

Jara
no MmJjaHy/mo ¢gakrty

pe3ynbTaTe TUapoIn3a. THITEI THAPOIN3a.

WHMKATOpA JI0 U MTOCIIe PACTBOPEHUS
COJIU B BOJIE.

14 [Ipaktuueckas padora Ne 1 WHCTpyKTa)k 1O TexHHKe Oe30macHOCTH Tpu | BelmonHeHHe mpakTHYeCKoi padoThl C
Peakiuu nonHoro oomena IPOBEIEHUH MpakTU4YecKoil pabotsl. IlpaBmia | amemMeHTaMH HCCIIENOBAHUS
(+ Kauecmsennvie peakyuu na | oOpameHust ¢ J1aOOpaTOpHBIM  00OPYIOBAHHUEM.
UOHYL 8 pacmeope) VYcnoBust HEOOpaTHMOTO  MPOTEKAHUS  peakui
MOHHOro oOMeHa. KayecTBeHHbIE peakLiui Ha HOHbI
[IpaBuna paboThl IO MHCTPYKIIMU.
15 OxucnuTenapHo- XUMHUYECKHE ~ CBOWMCTBA  OCHOBHBIX  KJIACCOB
BOCCTaHOBUTENBHBIE U HEOPraHWYEeCKUX COeTMHEHUH B CBETE
KHUCIIOTHO-OCHOBHBIE CBOMCTBA | MPEACTABICHUN 00 ANEKTPOIUTHUECKON
BEIIECTB B BOIHBIX PACTBOPAX | JUCCOLMALMHM M OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.
16 KonTponsHas padota Ne 1 mo KonTponbs u Koppekuusi mpeIMeTHBIX pe3yabTaToB
TeMe «XHMMHUYECKUE PEaKMKU» | OCBOEHHSI TEMbI
2.Hemeraman! |V — VII rpynn u nx coequnenns (28 yacon)
17 Hemeramnet IV — VIl rpynn | [lonoxenne HemeTamioB B mepruoandeckoii cucreme | JlaboparopHslii onbiT: PaccMoTpenne
HX COCIUHEHUS xummdeckux nemenToB [[.M. Menneneesa. O0mue | oOpas3ioB HEMETAIIOB
CBOMCTBA HEMETAILIOB.
18 T"asiorenst ITonoxkeHue rajJoreHoB B IEPUOAUIECKON CHUCTEME
xumudeckux 3neMmentoB J[.M. Mennaeneena.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB aTOMOB
raJJOr€HOB HA OCHOBE MOJIOKEHHS B IEPHOANIECKOM
cucreme J[.1. MenzeneeBa u CTpoeHUs aToMa.
[IpocTrie BemecTBa - ranoreHsl. OKUCIUTETHHO-
BOCCTAaHOBHUTEJIbHbIC PEAKLIUH MOTYIESHUS
raJIOT€HOB.
19 CpaBHUTETbHAS XHUMHUECKAs! CBSI3b U KPUCTAJUINYECKAs peLIeTKa
XapaKTepHUCTHKA I'aJIOr€HOB. rajJoreHoB. 3aBUCUMOCTD (PU3NYECKUX CBOWCTB
BEIIECTB OT TUIA KPUCTAIIMYECKON PEIIETKH.
lanoreHsl: pu3NYecKue U XUMHYECKHIE CBOWCTBA.
CyImHOCTh OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaklui ¢ y4acTHEM TaJIOT€HOB.
20 Xnop. CBolicTBa 1 X7op Kak BeUIecTBO, HMerollee HauOoJblee
MIPUMEHEHHUE XJI0pa. MPaKTHYECKOe 3HAUY€HHE Cpenu TaJOreHoB. XJIop:
¢u3nueckue u XumMuueckue cBorcTra. Ilpumenenue
21 XJ10pOBOIOPOA 3aBUCHMOCTD (YU3NUECKUX CBOWCTB XJIOPOBOAOPOIA
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Ne ypoxa

Tema ypoka

Copepxanne ypoka

HpaKanecxaﬂ AEATECJIbHOCTD

Jara
no MmJjaHy/mo ¢gakrty

OT THIIa KpUCTAJUIMYECKOU peweTku. [lonydyenue u
CBOICTBa

22

CoisgHas KUCJIOTa U €€ COJIN.

CoenuHeHus rajloreHOB: XJIOPOBOJIOPOAHAS
(comsHass) KHCIOTa W €€ CONH. XHUMHYECKHC
CBOMicTBa CONAHOM KHCIOTBL. CoOlM  COISHOM
KHUCJIOTBl. XMMHYECKHE CBOHCTBa cojiei. Peakiuu
MOHHOTO OOMEHA C y9acTHEM COJISTHOW KHCIIOTHI U €€
conel. Kauecmeennvle peaxkyuu Ha UOHbL 8
pacmeope.

23

Cepa: pusudeckue u
XUMHUYECKHE CBOWCTBA

[Tonoxenue Kucaopoaa u CEpul B EPUOTUICCKOM
cucTeMe XuMu4uecknx demMenToB J[.M. Menneneena.
Cepa: ammotponust, GU3HYECKUE U XUMHIECKUE
CBOICTBa

24

Ceposonopon. Cynb(usl.

CoeMHEHUS CePhI: CEPOBOIOPOI, CEPOBOOOPOOHASL
Kucnoma, CynbGuabl.. 3aBUCHMOCTH (PH3MIECKAX
CBOICTB BEILIECTB OT TUMA KPUCTAJUTMUECKON
penreTkd. XMMHUYECKUE CBONCTBA CYJIb(OUIOB.
Peaknuim nOHHOTO OOMEHA C y9acTHEM CYIb(HUIOB.
Kauecmeenuvie peaxyuu na uonwvl 8 pacmseope

25

Oxcun cepsi(1V). Cepuucras
KHCIIOTA U €€ COITH.

Coemunenus cepol: okcu cepoi(1V). Ceprucmasn
Kucioma 1 ee coli. XMMHUYECKUE CBOMCTBA
CEPHUCTOrO ra3a U CEpHUCTON KUCIIOTBHI.
XumuuecKkre CBOUCTBa CyabQuToB. Peakiym
HOHHOTO OOMEHA C y4acTHEM CYJIb(HUTOB.
Kauecmeennvie peaxyuu Ha uonvl 8 pacmsope.

26

Oxcun cepsi(VI]). Cepnas
KHUCJIOTA U €€ COJIH.

Coenunenus cepsl: okcup cepri( V). Cepras
KHUCJIOTa U €€ COJIn. XUMUYECKHUE CBOMCTBA CEPHOIO
AHTUJPUJA U CEPHOM KUCIOTH. XUMUYECKHE
CBO¥CTBa Cyb(haToB. Peakiinu HOHHOTO 0OMEHa ¢
yJacTreM cyinbhaToB. Kauecmeenvle peakyuu Ha
UOHBL 8 pacmeope.

27

OKuCIUTEILHBIE CBOMCTBA
KOHLIEHTPUPOBAHHOU CEpHOM
KHACIOTEI

CyIIHOCTh OKHCIHTENBHO-BOCCTAHOBUTEIBHBIX
peakLmii ¢ ydacTheM KOHLIEHTPUPOBAHHOM CEpPHOM
KHUCJIOTBL.

28

A3zot. ®usznueckue u
XUMHUYECKHE CBOMCTBA.

[onoxenue a3ota u Gocdopa B HEPHOANIECKON
CUCTEME XMMHUYECKUX WIEMEHTOB, CTPOEHHE UX
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Ne ypoxa

Tema ypoka

Copepxanne ypoka

HpaKanecxaﬂ AEATECJIbHOCTD

Jara
no MmJjaHy/mo ¢gakrty

aTOMOB. A30T, (PM3UYECKUE U XUMHUICCKHE CBOICTRA,
MOJIYYCHHE U TIPUMEHEHHE.

29 AMMMAK U €r0 CBOMCTBA. du3nueckre U XUMUIECKUE CBOMCTBA aMMHUaKa,
MoJTydeHue, MpAUMEHEHHE.
30 [IpakTuueckas pabora Ne3. MHCTpyKTaX M0 TEXHUKE O€30MTaCHOCTH MPH IIpakTHueckas padboTa ¢ 3JeMeHTaMHU
[Tonyuyenue ammuaka u MPOBEICHUH TTPaKTHYECKOM paboThl. [IpaBua HCCIICOBAHUS
H3YYEHHUE €T0 CBOMCTB oOparieHus ¢ 1adopaTopHbIM 000PYJOBaHHEM.
[Tomrydenne aMmMuaka 1 pacCTBOPEHHE €T0 B BOJIE
Bzaumopeiicteue ammuaka ¢ kucinoramu IIpaBuna
paboThl MO0 UHCTPYKIIHH.
31 Coi aMMOHUSA Conu aMMOHHSA, COCTaB, MOTyYEeHUE, CBOICTBA,
MIPUMEHEHNE
32 Oxkcupl a30Ta Oxkcupl a30Ta, COCTaB, MOTyYCHUE, CBOHCTRA,
MIPUMEHEHUE
33 A30THast KUCJIOTa U €€ COJIN A3BOTHas KUCIIOTA U €€ COIIM, COCTaB, MOTyueHHeE,
CBOMCTBa, npuMeHeHre. OKUCIUTEIbHbBIE CBOUCTBA
A30THOM KHCJIOTBI
34 ®docdop u ero cBoicTBa ®dochop. Amnorponus pochopa. Duznueckue u
XUMHYECKHEe CBOMCTBa (ochopa
35 Coenunenus gocdopa Oxcun pocdopa (V). OprodochopHas kuciaoTa u ee
COJIM, COCTAB, TMOTYYEHUE, CBOUCTBA, TPUMEHEHUE
36 Yrnepoa v ero aJuIoTpOIHbIE [Tonoxenue yriepoaa U KpEMHHUS B IEPUOTTIECKOM
Moau(UKAIAN CHUCTEME XMMHUYECKUX DIIEMEHTOB, CTPOCHHE UX
aTOMOB. AJUIOTPOIHbBIC MOAH(UKAIIMK yIiIepoJia
(anmma3, rpadut, KapOuH)
37 XuMudeckue cBoiicTBa | OKHCIUTENHFHO-BOCCTAHOBUTEIHHBIE CBOWCTBA
yriepoaa. yriaepoja
38 Oxcusl yrieposa. YrapHslii U YIIIEKUCIBIN I'a3, COCTaB, CTPOCHUE,
¢bu3nYecKue U XMMUYECKUE CBOMCTRA, JeiCTBYE Ha
OpraHu3M, IPUMEHEHUE
39 YronbHas KUCIIOTa U €€ CONU. | YTOJIbHas KUcaoTta u ee coiu. [IpeBpaienue
KapOoHaToB B ruapokapOoHatel. [Ipumenenue coneit
YrOJIbHOM KUCTIOThl XMMHUYECKUE BEUIECTBA KaK
CTPOUTEINBLHBIC U MOEIIOYHbIC MaTePUAIIEI (MEIL,
Mpamop, U3BECTHSK).
40 [IpakTnueckas padora Ned HHCcTpyKTaxX 0 TEXHHUKE O€301MacHOCTH IpH [IpakTrueckas paboTa c 3MeMEeHTaMHU

HOJ’Iy‘lCHI/Ie YIJICKUCJIOIO ra3a

NPOBEJICHUH NpakTHiecKo padotsl. [IpaBuia

HUCCIICOOBaHUA
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Ne ypoxa

Tema ypoka

Copepxanne ypoka

HpaKanecxaﬂ AEATECJIbHOCTD

Jara
no MmJjaHy/mo ¢gakrty

U U3Y4YECHHE €ro CBOMCTB

oOparteHus ¢ 1a00paTOPHBIM 000PYTOBAHUEM.
[omyueHune yraekucioro raza, Ka4eCTBeHHAs
peaxius Ha ero onpeieiCHUe, N3yYCHHE CBOMCTB
(B3amMoIeHiCTBHE €TI0 C M3BECTKOBOM BOJIOM)
[TpaBuiia pabOTHI IO UHCTPYKITUH.

41

KpCMHI/Iﬁ 1 €ro COCINHCHUA

Kpemnmnit. Oxcnp kpemuus. Kpemuuesas kucnora.
Cunukarsl XMMHUYECKHE BELIECTBA KaK
CTPOUTEJIbHBIC U NIOJETIOYHbIE MaTepHUaibl (CTEKIIO,
IIEMEHT).

42

[IpaxTnueckas padora 5
Pemenne sxcriepuMeHTaIbHBIX
3agad 1o teme «Hemerams
IV — VIl rpynm u ux
COCAMHEHHS»

HHCTpyKTa)X 1O TEXHUKE O€30IacCHOCTH MPH
MIPOBEJICHUH TIpaKTH4YeCcKoi padoThl. [IpaBuna
oOparteHus ¢ 1a00paTOPHBIM 000PYTOBAHHEM.
Pemenune sxcniepumeHTalIbHbIX 3aaa4 [Ipasuna
paboTHI IO HHCTPYKITHH.

[IpakTrdeckas pabota c AeMEHTaMH
WCCIIeIOBaHUS

43

Hemerammsr IV — VII rpynm n
UX COCJMHCHHS

O00011EHNE B CHCTEMATH3ALIM:

-XapaKkTepu30BaTh XUMHUYECKHE PJICMEHTHI Ha OCHOBE
WX TIOJIOKEHUS B  TEPUOAMYECKOW  CHCTEME
.M. MenneneeBa m OCOOEHHOCTEH CTPOCHUS WX
aTOMOB;

-COCTaBIISITh CXEMBI CTPOCHHUSI aTOMOB JJICMEHTOB
nepuoaunyeckoil cucremsl .M. Menzaeneena;
-XapaKkTepu30BaTh 3aBHCHUMOCThH (hmznueckux
CBOMCTB BEIIECTB OT THUMNA KPUCTAIIIMYECKOU
pEIIeTKY;

-OIpEeAeIATh BU/I XUMHAYECKOH
HEOPTaHUYECKUX COCTUHEHUSX;
-MIOHMMATh  CYIIHOCTb  XWMHYECKHUX
HEMETAJIJIOB U MX COCTMHCHUN

CBsA3HU B

CBOMCTB

44

KonTponsnas pabora Ne 2 o
teme «Hemeramist IV — VII
TPYII U UX COSTUHEHHS»

KoHTpons u KOppekuus NpeAMETHBIX pPe3yJbTaToB
OCBOEHUS TEMBI

3.Mertauibl 1 ux coequHenns (13 yacos)

45 Obmas xapakTepuctuka | [lonoxxeHne MeTamioB B nepuoaudeckoi cucreme u | JlaboparopHslit onbIT. PaccMoTpenne
METAaJIOB CTpOGHHE WX aToMOB. Meramanueckas CBs3b, | 00Pa3IOB METAIIOB.
MeTaJTn4ecKas KpHUCTaJTHYecKast peméTka.
Pu3nyecKre CBOMCTBA METAJIIIOB
46 Mertansl B npupone u obmue | Haxoxaenue metamios B npupose. CriocoObl
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Ne ypoxa

Tema ypoka

Copepxanne ypoka

HpaKanecxaﬂ AEATECJIbHOCTD

Jara
no MmJjaHy/mo ¢gakrty

CoCcOO0BI UX OTYUCHHS

IMOJIY4YCHH METAJIJIOB. CnuaBbl

47

XUMHUYECKUE CBOMCTBa
METAJUIOB.

DNEKTPOXUMUYECKUN PSIT HAMIPSKCHUIMA
METaJTOB (PS/I CTAHAAPTHBIX AJIECKTPOIHBIX
MTOTCHIINAJIOB METAJIIOB). XMMUICCKHE CBOMCTBA
METaJUTOB(PEaKIu ¢ HeMeTaIJIaMH, KACIOTaMH,
COJISIMH) C TOYKH 3PEHUS] OKHCIUTEIBLHO-
BOCCTAaHOBHUTEIIHHBIX TPOIIECCOB.

JlaGopaTOpHBIH OMBIT.
BzaumopeiicTBue MeTaIoB ¢
pacTBopaMu coJiei.

48

IIemoynbie MeTaIBI

OO0mrast XapaKTepUCTHKa IIEIOYHBIX METaUIoB Ha
OCHOBE HX TIOJOXKEHUSI B TMEPHON. CHCTEME U
0COOCHHOCTEH CTPOCHHUS X aTOMOB.

Haxoxnenue B npupoze, U3HIECKUE U XUMHUECKUE
CBOWCTBA IIEJIOYHBIX METAJLIOB.

JlaGoparopusIii ontbIT. O3HAKOMIICHHE C
o0pa3uamy BayKHEHIIINX COel HaTpus,
KaJIuAa U KaJbLHA.

49

Coennuenns
METAJIJIOB

IICJIOYHBIX

XUMHUYECKUE CBOMCTBA OKCUAOB U THAPOKCH]IOB
LIEJIOYHBIX METAJUIOB C TOYKU 3PEHUS
OKHCTIUTENIbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB U
AIEKTPOJIUTUUECKOIN JHUCCOIUAITNH. Oonactu
MIPUMEHEHUSL.
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IIemoyno3emMeIbHBIE METAILIBI
1 UX COCTUHCHUS

OObmas XapaKTEepPUCTHKA HIET0YHO3EMETBHBIX
METAJUIOB Ha OCHOBE HMX IIOJIOKEHHUS B IIEPHOL.
CHUCTEME U OCOOCHHOCTEW CTPOEHHS UX aTOMOB.
Haxoxnenue B npupoze, pu3ndecKiue 1 XUMHUECKUE
CBOICTBA MIEJIOYHO3EMENIBHBIX METAJUIOB U UX
COEJIMHEHH C TOUKH 3pEHHS OKUCITUTEIHHO-
BOCCTaHOBHUTENIbHBIX MPOIIECCOB U
AMEKTPOIUTHYECKON Aucconuanuy. CoequHeHus, ux
CBOHWCTBA U IPHUMEHEHHE

JladopaTopHblii onbIT. O3HaAKOMIICHHE
C IPUPOAHBIMU COEANHEHUIMHI
KaJIbLUS.
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JKécTkocTh BOABI U CIIOCOOBI
€€ ycTpaHeHus

JKécTrkoCcTh BOMBI.
Crioco0bl ycTpaHeHHs )KECTKOCTH BOJIbI B OBITY U Ha
TTPOU3BOJICTBE
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AnromuHuit:  Qusndyeckue U
XUMUYECKHE CBOMCTBA

du3nuecknue U XUMUYECKHE CBOMCTBA aIFOMHHUS C
TOYKH 3PCHUA OKHUCIINTCIIBHO-BOCCTAHOBUTCIIBHBIX
mponueccoB
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Am(oTepHOCTh OKCHIa U
THAPOKCHIA aTIOMUHUS

AmdorepHOCTh. AMPOTEPHBIN XapaKTep OKCHJIA U
THUAPOKCH]IA ATFOMUHUSI.

JlaGoparopusie onbIThL. [lomydenne
TUAPOKCHIA ATFOMUHUSL.
B3aumonelicTBue ruapokcuaa
AJIFOMHMHUA C
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Ne ypoxa

Tema ypoka

Copepxanne ypoka

HpaKanecxaﬂ AEATECJIbHOCTD

Jara
no MmJjaHy/mo ¢gakrty

KHUCJIOTOHN M IETOYBIO.

54 XKeneso: Haxoxgenne B | [lonmokeHue kene3a B IEPUOANYECKON CHCTEME,
IIPUPOJIE U CBONCTBA 0COOEHHOCTH CTPOCHHMSA ero aroMa. Ou3nuecKue
CBOHCTBA. 3HAKOMCTBO C IIPUPOAHBIMU
COCIMHEHUSIMH JKeNe3a.
XUMHUYECKHE CBOMCTBA JKeJle3a C TOUKH 3PEHUs
OKHCIIMTENbHO-BOCCTAHOBUTEIbHBIX IPOLIECCOB.
55 Coenunenus keneza W ux | Okcunupbl, ruapokcuasl u comu xeresa (11 u 111). Jlaboparopuble onbIThL. [lomyueHue
CBOMCTBA XUMHYECKUE CBOMCTBA COCIMHEHUI kKelle3a ¢ TOUuku | ruapokcua xxenesa(ll) u ruapokcuna
3peHUs] OKHCIUTENFHO-BOCCTAHOBUTEBHBIX xene3a(lll).
IPOLIECCOB U IEKTPOIUTHYECKOM TUCCOLMALHH.
56 [Ipaktudeckas pabdora 6. Huctpykrax no cobnroaenuto npasui Th mpu BrInonHenne npakTHYeCKOi padoThI
Pemenne skcnepuMeHTaNBHBIX | paboTe ¢ 1adopaTOPHBIM 00OPYIOBAaHHEM H C JIIEMEHTaMU HCCIIEA0BAHUS
3ajad 1o reme «MeTanbl ¥ UX | XMMUYeCKHMU peakTuBamu. MccnenoBanue cBoicTBa
COCAMHEHHS» H3y4YaeMbIX BEUIECTB
Pacnio3HaBaHue ONBITHBIM IyTeM HOoHOB Fe?* u Fe¥',
PaboTa o uHCTpYKIUN
57 KontpomnsHas pabota mo reme | KoHTpons 1 KOppeKIus MpeIMETHBIX Pe3yIbTaToB

«MeTasl 1 Ux COCOAUHCHU)

OCBOCHUS TEMbI

4.HepBOHa‘laJ’lBHlﬂe CBCICHUSA 00 opraaom4

ecknx BenrecTBax (11 yacon)

58 IlepBoHavaneHele cBefeHusA 0 | [lepBoHaYanbHBIE CBEACHUS O CTPOCHUH
CTPOEHHH OPTraHUYECKUX OpraHUYECKUX BellecTB. OCHOBHBIE MOJIOKEHUS
BEILIECTB. TEOPUHU CTPOCHUSI OPTaHNIECKHUX coequHEeHn A.M.

Byrneposa.

59 N3omepus. YnpomeHHast N3omepus. YipoueHHas Ki1accupuKanms
KJaccupuKaIys OpPraHUYECKUX COEAUHEHUH 110 CTPOEHUIO
OpPraHUYECKUX COEIUHEHUN YIJIEPOJIHOTO CKEJIETa MOJIEKYJIBI M 110 HAJTMYHIO B

MoJIeKyJ1e (YHKIMOHAIBHON TPYIIIBI

60 YTrneBonopoas: MertaH, 3TaH, 3TWIIEH, alleTUIEH: (pU3HYECKHe 1

KJIacCU(HUKAI U CBOMCTBA XUMUYECKHE CBOMCTBA, NpUMeHeHue. IlonsaTue o
LUKJIAYECKHUX YIVIEBOIOPOAAX

61 NcTounnkn yrieBosnopoaos: [Ipupoanble HCTOUHUKY yraeBogoponos. Heds,

MPUPOAHBIN Ta3, HePTh, yroJib | MPUPOAHBIN a3, yrojib, UX IPUMEHEHHE
XHUMHMUYECKHE 3arpsI3HEHUE OKPYIKAIOIIEH Cpebl U
€ro MOCJIEICTBUS

62 CrnupTsl, KaK NpeCTaBUTENH CriupTsl (METaHOJI, 3TAHOJ, IIIMLEPUH), KaK
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Ne ypoka Tema ypoka Coaep:xkaHnne ypoka IMpakTHyeckas nesiTeIbHOCTD Hdara
no MmJjaHy/mo ¢gakrty
KHCJIOPOACOACPKALITIX HPEACTaBUTEIH KUCIOPOICOAEPIKAIINX
OpPTaHUYECKUX COCINHEHNN OpPraHUYECKUX COeINHEHUH: COCTaB, CBOICTBA,
npumeHenue. O@U3HONOrHUeCcKOe NEHCTBUE CIIUPTOB
Ha OpraHu3M.

63 KapOoHOBEIE KHCITOTHI, KaK Kap6oHoBbIe KUCIOTHI (YKCyCHasI, CTeapruHOBA,
MpeacTaBUTENN OJICMHOBAsI, AMHHOYKCYCHasl ), KaK MpeICTaBUTENN
KHCJIOPOACOACPIKALITIX KHCJIOPOJICOAEPIKAIINX OPTaHUYECKUX COeANHCHUH!
OPraHNYeCKUX COeIMHEHUN COCTaB, CBOMCTBA, IPUMEHEHUE.

64 Buonornuecku BaxxHble Kupsr. Pons x&upoB B pouecce 00MeHa BEIECTB B
BEIIECTBA: JKUPBIL. oprau3me. Xumus 1 numa. KanopuiHocTs KHUPOB.

65 Buonornuecku BakHbIE | YrieBozsl. I'moko3a. HaxoxneHnue B mpupoze.
BEIIIECTBA: III0K03a ®otocunTes. Ponb r0K0361 B MUTAHUU U

YKPEIJIEHUHU 310POBbA

66 buonornuecku BaxkHble | benku — 6nononumepst. CoctaB 6enkoB. OyHKIUH
BelecTBa: 0enKn OenkoB. Ponb 6enkoB B mutanun. [lorarue o

¢depmenTax u ropmMoHax. KamopuitHocTh 6€ITKOB.

67 Konrtponbnas padora Ne4 o KoHTponib 1 KoppeKus MpeIMETHBIX PEe3YJIbTaToB
teme «llepBoHauanbHbIE OCBOEHHS TEMBbI
CBE/ICHUS 00 OPTaHUIEeCKIX
BEIIeCTBaxX»

68 [oBTopuTenbHO- DJeMeHTapHbIe OCHOBBI HEOPTaHUUECKOW XUMHUH.

0000MIaroImuii YpOK 10 KypCy
xumuu 9 kiacca

HepBOHa‘laﬂBHHe npeaACTaBJICHUA 00 OpTraHUYCCKUX
BCIICCTBAX.
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Kpurtepun u HOpMBbI OLIEHKH IVIAHMPYEMBIX Pe3y/JIbTATOB 00yUYAIOLIUXCSH 0 XMMHUM

1. OueHka ycTHOro oTBeTA.

OT1MmeTKa «5» :

- OTBET IOJIHBII U MPAaBUJIbHBIM HA OCHOBAHUM HU3YyYEHHBIX TEOPUL;

- MaTepual U3JI0KEH B OIPEeIEHHON JJOTMYECKOH IMOCIe0BATEIbHOCTH, JINTEPATYPHBIM S3BIKOM;

- OTBET CaMOCTOSITEIbHBIN.

OtBer «4» |

- OTBET IOJIHBII U MPAaBUJIbHBIN Ha CHOBAHUU U3YUYECHHBIX TEOPUIL;

- MaTepuall H3J0XKEH B ONPEICICHHOW JIOTMYECKON MOCIEeIOBATEIbHOCTH, MPU STOM JOIMYIICHBI ABE-TPU
HECYIICCTBCHHBIC OIMOKY, UCIIPABICHHBIC TI0 TPSOOBAHUIO YUUTEIIS.

OrMeTKa «3» :

- OTBET IOJIHBIN, HO IPH ATOM JIONYIICHA CYIECTBEHHAS OIIMOKA WJIK OTBET HETIOJIHBIM, HECBSI3HBIA.

OT1meTKa «2» :

- mpu OTBeTe OOHApY)KEHO HEMOHNMAaHWE YYallMCS OCHOBHOTO COJEpXaHWS YYeOHOTO MaTephalia WId
JIOTTYIIEHBl CYIECTBEHHBIE OINMMOKH, KOTOpBIE YYAIMIiCS HE MOXET HWCIPABUTh INPH HABOAAIIMX BOMPOCAX
YUHUTENs, OTCYTCTBHE OTBETA.

2. OueHka IKCIEPUMEHTAIbHbIX YMEHUIA.

- OLleHKa CTaBUTCS HA OCHOBaHHMHU HAOJIIOJCHHS 33 yYAIIMMUCS U IMUCbMEHHOIO 0TYeTa 3a padoTy.

OT1MmeTKa «5»:

- paboTa BEITIOTHEHA MOITHOCTHIO U MPAaBUIIBHO, CIENaHbI IPaBUIbHBIC HAOIIOIEHHUS 1 BRIBOJIEI;

- DKCIEPUMEHT OCYMIECTBIIEH MO IUIaHy C y4eTOM TEXHUKH O€30MacHOCTH W MPaBIJI Pa0OTHI C BEIIECTBAMHU H
0bopyIoBaHUEM;

- TPOSIBIIEHBI OPTaHU3AIMOHHO - TPYIOBBIE YMEHUS, TOJACPKUBAIOTCS YUCTOTa PabOUero MecTa W MopsIok (Ha
CTOJIe, SKOHOMHO HCIIONTB3YIOTCS] PEAKTUBBI).

OT1meTka «4» :

- paboTa BBIMOJIHEHA MPABWIBHO, CICJIaHbI MPABHIIbHBIC HAOJIOJCHMS M BBIBOJBI, HO IPU 3TOM 3KCICPUMECHT
MIPOBEJICH HE TIOJTHOCTHIO WITH JIOMYIIICHBI HECYIIECTBEHHBIE OIIMOKH B Pa0OTe C BEIMECTBAMH U 000PY/TOBAaHHEM.
O1meTKka «3»:

- pabora BBINIOJHEHA MPaBUJIBHO HE MEHEE YeM HAlOJOBHHY WM JIOMYIICHA CYIIICCTBEHHAs OIIMOKAa B XOE
SKCIIEPUMEHTA B OOBSICHEHNH, B O(OPMIICHUH PabOThI, B COOIIOJCHUH MPaBUJI TEXHUKHU 0€30MIaCHOCTH Ha paboTe
C BEIIECTBAMHU M 000PYOBAaHUEM, KOTOpas UCTPABISAETCS MO0 TPEOOBAHHUIO YUUTEIS.

OT1MmeTKa «2»:

- jmomymieHsl Be (M Ooliee) CYIIECTBEHHBbIC OIIMMOKH B XOJE: JKCIEPUMEHTa, B OOBSICHEHHH, B O(OpMICHHH
paboThl, B COONMIOACHUY TIPABIII TEXHUKH 0€3 OMACHOCTH IpH paboTe ¢ BelIecTBaMU U 000PYAOBaHUEM, KOTOPEIE
YYaIUICS HE MOXKET UCIIPABUTh JaXKE 10 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBINOJIHEHA, Y YUYaIIerocs OTCYTCTBYET KCIICPUMEHTAIbHBIC YMEHHUS.

3. OueHka yMeHUii peliaTh pacuyeTHbIe 3aJa4M.

OT1meTka «5»:

- B JIOTHYECKOM PaCCYXIIEHUH U PEIISHUH HET OMIMOOK, 3aJla4ya pelieHa paroHAIEHBIM CITIOCOO0M;

OT1meTKa «4»:

- B JIOTUYECKOM PACCYXJICHUU U PEIICHUH HET CYIISCTBEHHBIX OMIMOOK, HO 3ajada pelieHa HepalrOHAIbHBIM
CIoco0OM, WIIM JIOMYIIEHO He OoJiee IByX HECYIIECTBEHHBIX OHIMOOK.

OTMmeTKa «3»:

- B JIOTMYECKOM pPacCy)XICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYyIIeHAa CYIISCTBCHHAs OIIMOKa B
MaTeMaTHYECKUX pacyeTax.

OTMeTKa «2»:

- IMEETCS CYIIECTBEHHBIC OIMTUOKH B JIOTHYECKOM PACCYK/ICHUU U B PEIICHUU.

- OTCYTCTBHC OTBETa Ha 3aJjaHuE.

4. OueHkKa NUCbMEHHBIX KOHTPOJILHBIX PadoT.

OTMeTKa «5»:

- OTBETHI MOJIHBIC M MTPABHJIbHBIC, BO3MOKHA HECYIICCTBEHHAs OITHOKA.

OT1meTKa «4»:

- OTBETHI HETIOIHBIE WU JIOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OIIMOOK.

Ot1meTka «3»:

- pa0boTa BBINOJIHEHA HE MEHEE YeM HAlOJIOBHUHY, JIOMYIIEHA OJHA CYIISCTBCHHAs OIIMOKA W IPH 3TOM JIBE-TPHU
HECYILIECTBEHHBIE.
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OT1MmeTKa «2»:

- paboTa BEHITIOJTHEHA MEHBIIIE YeM HAIOJIOBHUHY WIIH CONEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIHNOOK.

- paboTa He BBITIOJIHEHA.

IIpu oleHKe BBHINONHEHUS MUCHMEHHONH KOHTPOJBHOW PabOTHl HEOOXOAWMO YYHUTHIBATH TPEOOBAHUS €IUHOTO
opdorpaduaeckoro pexxuma.

5. OneHka TecTOBBIX padoT.

TecThl, coCTOSIIME U3 TSATH BOIMPOCOB MOXKHO HCIIOJIL30BaTh IMOCIE U3YyUSHUS KaXI0ro marepuana (ypoka). Tect
n3 10—15 BompocoB ucmonb3yercss st nepuoandeckoro kKoHTpons. Tect m3 20—30 BompocoB HEOOXOIUMO
WCTIOTB30BaTh I NTOTOBOTO KOHTPOJISL.

[Ipu oneHMBaHUM UCTIOIB3YETCS CIICAYIONIAs IIKAJIA: JIUIsl TECTa U3 MSATH BOIPOCOB

* HET OIHMOOK — OTMETKA «5»;

* 07[HA OIINOKA — OTMETKA «4»;

* IBE OIUOKHN — OTMETKA «3»;

* TP OIIMOKH — OTMETKA «2.

Jns recta n3 30 BOIIPOCOB:

* 85% TpaBUIBHBIX OTBETOB — OTMETKA «5»;

* 75% NpaBUJIBHBIX OTBETOB — OTMETKA «4»;

* 50% mpaBUIBHBIX OTBETOB — OTMETKA «3»;

* MeHbIe 50% NpaBUIIBHBIX OTBETOB — OTMETKA «2%.

6.01eHKa BBINOJHEHHS MPOEKTHBIX U Y4eOHO-HCCIeI0BATEIbCKUX padoT
Ouenka ungopmayuu 6 npoekmax:

- LEJIOCTHOCTH (COJepKaTeIbHO-TeMaTnyecKas, CTUIIEBasl, SI3bIKOBas);

- CBSI3HOCTH (JIorn4eckasi, popManbHO-SI3BIKOBAs);

- CTPYKTypHasl yopsAA04eHHOCTb;

- 3aBepIIEHHOCTD (CMBICIIOBAs U )KaHPOBO-KOMIIO3UIIMOHHAS);

- OPUTHHAIBHOCTH (COMleprKaTenbHasi, 00pa3Hasi, CTUJIeBasl, KOMIIO3UIIMOHHAS).
Ouyenka npoekmos, npeocmasienHbIX MoJbKo 6 8Ude mexcma:

1. Obmias oueHka:

- COOTBETCTBHE TEME;

- rITyOMHA U TOJTHOTA PACKPBITHS TEMBI;

- aJIGKBaTHOCTb Tepeayll epPBOUCTOYHHUKOB,;

- JIOTUYHOCTb, CBSI3HOCTD;

- JI0Ka3aTeNIbHOCTb;

- CTPYKTypHasl yIOPSAOYCHHOCTh (HaJM4yhe BBEJCHUS, OCHOBHOW YAaCTH, 3aKJIIOYCHHUS, WX OINTHMAaJbHOE
COOTHOIIICHHE);

- oopmiienne (HamMuue IIaHa, CIUCKa JIUTEPaTyphl, KyJIbTypa IIUTUPOBAHHUS, CHOCKHU U T. [1.);
- KYJIbTypa IMCBMEHHOH peuu.

2. OneHKa BBEICHU:

- HaJIn4re 00OCHOBaHMS BBIOOPA TEMBI, €€ aKTyaIbHOCTH;

- HaJIn4re chpopMyIMpPOBaHHBIX LeJIeH U 3a1a4 padoThI;

- HAJINYME KPATKOHW XapaKTEPUCTHKH NEPBOMCTOYHHUKOB.

3. OneHka OCHOBHOM 4acTH:

- CTPYKTYpHUpPOBaHHE MaTepuaa 1o pasjenam, naparpadam, adbzamam;

- HaJIMYHE 3ar0JIOBKOB K YacTsSM TEKCTa M UX YJauYHOCTb;

- MPOOIEMHOCTh M Pa3HOCTOPOHHOCTh B M3JIOKEHUH MaTepHala,

- BBIJICJIEHUE B TEKCTE OCHOBHBIX MOHSTHIA, TEPMHHOB U HX TOJIKOBAHUE;

- HaJINYHE TIPUMEPOB, HILTIOCTPUPYIOIIUX TEOPETHUECKHE TIOTOKEHHUS.

1. OneHka 3aKITIOUCHHS:

- HaJINYKE BHIBOJIOB IO PE3YJIbTATaM aHAIN3a;

- BBIpa)KEHHE CBOETO MHEHUSI IO MpodiemMe.

Ouyenka uccnedoeamenbcKoil 0eamenbHOCmu 6 npoeKme:

- BBISIBIICHHE M TIOCTAHOBKA IPOOJIEMBI HCCIIEOBAHMS

- (hopMynupoBaHHE TUIIOTE3 M TPOOHBIX TEOPHIA;

- IUTAaHUPOBAHUE U Pa3pabOTKa MCCIeJ0BATELCKUX AEHCTBUH;

- cOop maHHBIX (MHOKECTBEHHOCTb, aKTYaJIbHOCTh U HaAEKHOCTh (PakTOB, HAOMIOEHUH, TOKA3aTEIbCTB);
- aHaJM3 U 0TOOP BEPHBIX TEOPHUH, CHHTE3 HOBOM MH(pOpMaLnY;
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- COTIOCTaBIIEHUE (COOTHOIICHNE) TAHHBIX U YMO3AKIIOYeHHUH, MX TIPOBEPKA;

- BEBIBO/JIBI,

- ITOCTaHOBKA HOBOH MPOOJIEMBI KaK pe3yNbTaT MPOBEIEHHOTO UCCIIEIOBAHNUS;

- 00BEKTUBHAS HayJHasl HOBHU3HA.

Ouenka npuxiaonsvix pe3yibmamos npoeKma:

- aKTYaJIbHOCTB MPOEKTA IS 3asBIICHHOTO TOTPEOUTETIS;

- COOTBETCTBHE PE3yJbTaTOB MOCTaBICHHOH LIeJIH;

- COOTBETCTBHE BBIMIOJHEHHBIX 3324 TIOCTABJICHHON 1IETIH;

- ONITUMAaJIbHOCTH BBHIOPAHHBIX 1EHCTBUH;

- MPOAYMAaHHOCTh CTPYKTYPBI (COCTaBHBIX YaCTel M UX MOCIE0BATEILHOCTH) MMPOEKTA;

- 4ETKOCTD pacipeaeieHus PyHKIMN KaKJ0T0 YYacTHHKA (€CIH aBTOPOB HECKOIIBKO);

- odopmiieHHe pe3ylbTaTOB — KOHEYHOI'O MPOAYKTa B COOTBETCTBHUH C COBPEMEHHBIMH TPEOOBaHMSMHU K
JAHHOMY BHJy TPOAYKTOB;

- HaJIM4Yue BHENTHEH (He3aBUCUMON) OIIEHKH Pe3yNIbTaTOB IIPOEKTa (OT3BIBOB, PEIIEH3UPOBAHUS U T. 11.);
- 00BEeKTHBHAS HOBU3HA (OPUTHHAILHOCTE, aBTOPCKHIA XapaKTep);

- MacmTaOHOCTH (IT0 OXBAaY€HHOMY MaTepHaiy, 10 TOTEHIINATFHBIM MTOTPEOUTENSIM U T. 1.).
Ouenka ypoeHa UCNOBb308AHHBIX 8 NPOEKME MEeXHON0ZUIL:

- WCTIONTF30BAaHNE COBPEMEHHBIX M YCOBEPIICHCTBOBAHHBIX TEXHOJOTHH NP CO3J]AHUN TIPOEKTA;
- WCTIONTb30BaHME JIPEBHUX, BOCCTAHOBJICHHBIX TEXHOJIOTHI P CO3J]aHUH MTPOEKTA;

- WCTIONIb30BAaHNE OPUTHHAIBHBIX, aBTOPCKAX TEXHOIOTHIA;

- TPYAOEMKOCTD IPOEKTA;

- SKOHOMHUYHOCTH TTPOEKTA;

- YpOBEHB MPOPECCHOHATEHOTO MacTEPCTBA.

Ouenka xy00scecmeeHH020 UCROTIHEHUA NPOEKMA:

- COOTBETCTBHE (pOpMATaM U MPEABbSIBICHHBIM TPEOOBaAHHSIM;

- ABTOPCKHI CTUJIb U (MJIM) OPUTUHAIILHOCTB;

- KOMIIO3HMIIHUA U COUYCTaHUA,

- y3HaBa€MOCTh M TIOHSITHOCTB;

- TITyOMHA XYI0’KECTBEHHOTO 3aMBICIIA.

Ouyenka yughposvix mexHonozuil 6 npoekme:

- yA00OCTBO MHCTAJUIALINN;

- IU3aiiH 1 rpaduka;

- Ipy>KeCTBEHHOCTh UHTepdeiica;

- (hyHKITMOHATBHBIE BO3MOKHOCTH,

- ONTUMAIBHOCTH HCIIOJIE30BaHMSI PECYPCOB.

KpuTtepun oueHKH 3a1IUTHI

Oyenka 0oknaoa (6bICMyni1eHus):

- cBO0O/IHOE BlIajICHUE TeMOH npoekTa (pedepara);

- MOHOJIOTHYHOCTh PEUH;

- 3HaHUEC TeXHOHOFHﬁ, HUCIIOJIb30BAHHBIX JJISA CO3daHUA pa6OTBI;

- B3aMMOJIEHCTBHE C COAOKIATIMKOM (IIPU €T0 HAJMYUUN);

- APTUCTU3M U CIOCOOHOCTH YBJICYb CHYIHaTeJIeﬁ BBICTYIVICHHUEM.

Ouyenka 0eMOHCMPAYUOHHBIX U ULTIOCIPAMUBHBIX MAMEPUATIO8:

- HATJISTHOCTh;

- WCTIOJIb30BaHUE COBPEMEHHBIX IEMOHCTPAIIMOHHBIX CPEJICTB;

- KOMIIO3UIIMOHHASI COYETAEMOCTh C JOKJIaJIOM;

- OPUTMHAJILHOCTb.

Ilopsinox HauKncaeHUs 6AJI0B

3a KaxJpIi KpUTEPUH MOXKET OBITh HAUYMCIIEHO ONpeIeIEHHOE KOJIMYECTBO 0AJUIOB C YKa3aHHEM MUHHMAaIbHOTO U
MaKCHUMaJIbHOTO HTOTOBOTO 3HAYCHHS.

Bce Gaubl, momy4eHHbIE 32 padOTy W 3alIMTy, CYMMHPYIOTCS M 00pa3yloT WTOTOBBIH pe3yJIbTaT, Ha OCHOBAaHHUH
KOTOPOTO COCTABJISIETCS PEUTHHT Y4eOHO-HCCIIE0BATEIbCKHX U TIPOSKTHBIX PadoT.

[opsimox mepeBona HaOpaHHBIX 0AJIOB B MATHOAJUIBHYIO CUCTEMY ONPEAEISeTCS OT MAaKCUMAJIBLHOTO KOJIMYECTBa
0aJuIOB 3a AaHHBIN BUJ IPOEKTa, HAOPAHHOTO YHALIUMHUCS B TEKYLIEM Y4EOHOM TOfy.
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