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IosicHUTEALHAA 3aANUCKA

PabGouas mporpamma no xumuu ajngs MBOVY rumuasus ctanuisl TemuproeBckoi
COCTaBJICHA HAa OCHOBE CJIEAYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

v 3Bakona «O6 obpasoBanuu B Poccuiickoit @eneparmm» (2012);

v' OyHIaMEHTAIBHOTO sapa coaepikanus oomiero oopazosanus (2009);

v' ®enepaabHOrO TOCYIAPCTBEHHOTO OOPa30BAaTEIBHOTO CTaHAapTa OCHOBHOTO
obmero odpazopanus (2010);

v’ TpeboBauwii K pe3yibTaTaM OCBOEHHMS OCHOBHOW  00pa30BaTeIbHOM
IporpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs, MPEJCTaBICHHBIX B (eaepaJbHOM
roCy/IapCTBEHHOM 00pa30BaTEIbHOM CTAaHAApTE OOHIero oOpa3oBaHUsI BTOPOTO
MOKOJICHUS;

v TlpumepHOW OCHOBHOW 00pa30BaTENLHOM IMPOrpaMMBl  0OPa30BaTEIHLHOTO
yupexaenus (2011)

v' TlpumepHoii mporpammsel 1o xumuw (2011);

v TlporpamMmMsl pa3BuTUs U1 HOPMHUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI
JUTsl OCHOBHOTO 00IIero o0pa3oBaHus.

B ocHoBy manHOI paboueil mporpaMmbl mosioxeHa aBropckas mporpamma O.C.
INabpuensna, A.B. Kyniooit — «IIporpamma ocHOBHOTO 00111er0 00pa3oBaHUsl 10
xumun, 8-9 kmaccel» (Mocksa, JIpoda, 2013).

1. O0mue nesu o0pa3oBaAHUA:

1) dopmupoBaHue 1EIOCTHOTO TIPEACTABICHUS O MHPE, OCHOBAHHOTO Ha
NPUOOPETEHHBIX 3HAHUAX, YMEHUSIX U CITOCO0aX NESITeIbHOCTH;

2) mnpuoOpeTeHHWe OIbITa Pa3HOOOpPa3HOM  JIEATEIBHOCTH, IIO3HAHUS U
CaMOTIO3HAHUS;

3) moAroTroBKa K OCYHISCTBICHUIO OCO3HAHHOTO BHIOOpAa WHAMBUIYaTIbHON
oOpazoBaTeTbHOM WM PO(PEeCcCHOHATBLHON TPACKTOPHH.

Bonpiioi Bkimam B TOCTHKEHHE TIABHBIX II€JIed OCHOBHOTO OOIIEro 00pa3oBaHUS
BHOCUT W3YYCHHE XHUMHUHU, KOTOPOE MPU3BAHO OOECIEUYHUTH PEIICHHE CIETYIOIINX
neJIen:

1) dopMupoBaHuEe CUCTEMBl XUMUYECKUX 3HAHWUN KaK KOMIIOHEHTAa €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA;

2) pa3BHTHE JIMYHOCTH OOydYaromuxcs, GOPMHPOBAHHE y HUX T'yMaHHCTHYCCKUX
OTHONICHUH M DKOJOTHYECKH IETECCOO0PA3HOTO TMOBEJAEHUS B OBITY WM TPYIOBOM
NEeATEeNbHOCTH;

3) BbIpabOTKa MOHUMAaHUsl OONIECTBEHHOM MOTPEOHOCTHM B pPa3BUTUM XHUMHH, a
Takke (OpPMHUPOBAHME OTHOIICHUS K XMMHHU KaK K BO3MOXKHOU oOnacTu Oymymei
MPAKTUYIECKOMN JESITEIIEHOCTH;

4)  ¢opmupoBaHue yMeHHS O€30MacHOTO  OOpalleHHs] C  BEIIECTBAMH,
MCITOJIb3YEMBIMU B TIOBCETHEBHOM JKU3HH.

OcHOBHBIC 3a1a4M U3YICHHUS] XUMUU B IITKOJIE:



v' (opmupoBaTh y O0OyYarOmMXCS YMEHHS BHAETh M IOHHMATh IEHHOCTH
oOpa3oBaHus, 3HAYMMOCTb XHWMHYECKOIO 3HAaHMUS I KaXJIOro YeJOBeKa
HE3aBUCUMO OT €ro Npo(dhecCHOHATbHON 1eATETbHOCTH;

v' (opmupoBath IIPEICTABIICHUS 0 XUMHUYECKOU COCTaBJAIOLIEH
€CTECTBEHHOHAYUYHOU KapTUHBI MHUPA; YMEHHUS OOBSICHATh OOBEKTHI M IPOILIECCHI
OKpYKaIIIEN TEUCTBUTEILHOCTH, UCIIOIB3YS JJIsI STOTO XUMUYECKUE 3HAHUS;

v\ OBIIaJIeBaTh METOJAMHM HAy4YHOIO MO3HAHMS JUIS OOBSCHEHUS XUMHYECKHX
SIBJIEHUM M CBOWCTB BENIIECTB, OLICHKW POJIM XWMHUHU B PA3BUTHUU COBPEMEHHBIX
TE€XHOJIOTUH Y MOJTYyYEHUH HOBBIX MAaTEPUAJIOB;

v\ BOCHHUTBHIBATh YOEKIEHHOCTh B IIO3UTHBHOM pOJIM XHUMHU B KH3HHU
COBPEMEHHOI'0 O00IeCTBa, HEOOXOJMMOCTH TPAMOTHOIO OTHOIICHUS K CBOEMY
3I0POBBIO U OKPYKAIOUIEH CPEAE;

v [IPUMEHSTH [OJYYEHHBIE 3HAHUMI I O€30MAaCHOTO MCIOIb30BaHKS BELIECTB U
MarepuajoB B OBITY, CEIbCKOM XO3SMCTBE W HAa MPOU3BOJICTBE, PCIICHUS
NpPaKTUYECKUX 3a7a4 B I[IOBCEAHEBHOM IKWU3HHU, TMPEAYNPEKICHUS SBICHUM,
HAHOCSIIUX BPEJ 3I0POBbIO YEJIOBEKA M OKPYIKAIOIIEH Cpelie;

v\ pasBHBaTh II03HABATEJIBLHLIE HHTEPECHI, HMHTEUICKTYAlbHBIE M TBOPYECKHUE
CIIOCOOHOCTH yYallluXCsl B MPOIECCEe M3YYEHUS WUMU XUMHYECKOW HAyKU U ee
BKJIaJla B COBPEMEHHBIN HayYHO-TEXHUYECKUI MTPOTpecc;

v' (popmuposath BOKHEHIINE JTOTUYECKUX onepanui MBIIIJICHU S
(ananusz,cuHTE3, 0000IIEHUE, KOHKpETHU3allusi, CPaBHEHHME W [Ip.) B MpOIEcce
MO3HAHMS CUCTEMbI BaXKHEUIINX MMOHATHHI, 3aKOHOB U TEOPU O COCTABE, CTPOCHUU
U CBOMCTBAaX XMMHYECKUX BEILECTB;

v\ OBIajgeBaTh KIIOYEBHIMH  KOMIETEHIMIMH  (y4eOHO-TIO3HABATEILHBIMH,
MH(GOPMAIIMOHHBIMU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHHKATUBHBIMU ).

2. O0mas xapaKkTepucTHKA MpeaMeTa

XuMHs, KaK OJHa W3 OCHOBOIIOJIATAIOIIUX OOJIACTEH €CTeCTBO3HAHUS, SBIISICTCS
HEOTHEMJIEMON YacThbI0 OO0pa30BaHUS IIKOJIBLHUKOB. IIIKOJNBHBIA Kypc XUMHU
BKJIFOYA€T O0BEM XMMHUYECKUX 3HAHUN, HEOOXOAMMBIA il (opMuUpOBaHUS B
CO3HAHWHU IKOJIBHUKOB XUMUYECKON KapTUHBI MUPA.

XuMuyeckoe oOpa3oBaHHWE HEOOXOIMMO TaKXKe I CO3JaHUsA y IIKOJIbHHUKA
OTYETJIMBBIX IIPEJACTABICHUM O POJM XUMHHM B PEUICHUU 3SKOJIOTHYECKHX,
CBIPBEBBIX, JHEPreTUYECKUX, MPOJOBOJBCTBEHHBIX, MEIUIUHCKUX TPOOIEM
genoBeyecTBa. Kpome TOro, ompefeneHHbId O00beM XUMHUYECKUX 3HAHUN
HE0OXOIUM KaK JUIsl IOBCETHEBHOM KU3HM, TaK M JIJISl JCSITEIIBHOCTH BO BCEX 00JIa-
CTAX HAyKH, HApPOJHOIO XO35MCTBAa, B TOM YHCJIE HE CBSA3AHHBIX C XUMHEH
HEIIOCPEICTBEHHO.

N3yyas xumuro, ydammecs y3HAIOT O MaTEpPUaJIbHOM E€IMHCTBE BCEX BEILIECTB
OKPYKaKOIIEro

MHpa, OOYCIIOBIEHHOCTH CBOICTB BEHIECTB HMX COCTAaBOM M CTPOCHHEM,
MMO3HABAEMOCTA W TMPEJICKA3yeMOCTH XUMHUYECKUX sIBICHHU. [loaTOMY KaKablii
YeJIOBEK, JKUBYIIUM B MHUpPE BEUIECTB, IOKEH UMETh OCHOBBI (PyHAAMEHTaJIbHbBIX
3HAHUW 10 XUMHUU (XMMHUYECKash CHUMBOJIMKA, XUMHUYECKHE MOHSTHUSA, (PaKTHhI,



OCHOBHBIE 3aKOHBl W TEOPUM), TMO3BOJIAIONIME BBIPAOOTATH MPEICTABICHUS O
COCTaBE€ BEIIECTB, UX CTPOCHUHU, IPEBPAILCHUAX, IPAKTUYECKOM UCIIOJIb30BAHUH, A
TaK)ke 00 OMaCHOCTH, KOTOPYIO OHH MOTYT IIPEACTaBIATh.

N3yueHne CBONCTB BEHIECTB M HMX MpPEBpalleHUN CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUS, a IpaKTH4eckas pabdora ¢ BemecTBamMu (J1labopaTopHbIE
OMBITHI) — TPYIOJIOOUIO, aKKypaTHOCTH W coOpaHHOocTH. Ha mpumepe Xumuu
ydaluecs: Moay4aroT MPEACTABICHUS O METOAAX IO3HAHMS, XapaKTEPHBIX s
€CTECTBEHHBIX HAYK - SKCIIEPUMEHTAIBHOM U TEOPETHUECKOM.

[loaTomy B paboueil mporpaMme MO XUMHUU HAlUIM OTPaKEHUE OCHOBHBIC
coaepKaTelbHbIC JIMHUU:

v\ BEIIECTBO — 3HAaHHWS O COCTABE M CTPOEHHH BEIIECTB, MX BAKHEUIIMX
(bU3UYECKUX U XUMUYECKUX CBOMCTBAX, OMOJIOTMYECKOM JEeHCTBUH;

v\ XMMHYECKash peakUuus — 3HAHHWA 00 YCIOBUAX, B KOTOPHIX IPOSBIISIOTCS
XUMUYECKHE CBOMCTBAa BEIIECTB, CIIOCO0OAX  yMOpaBICHUS  XUMHUYECKUMU
npoleccaMus;

v\ [IpUMEHEHHE BELIECTB — 3HAHMSA U OINBLIT NPAKTHYECKON IEATEILHOCTU C
BEIIECTBAMH, KOTOPbIE HAMOOJIEe YacTO YIOTPEOJISIOTCS B MTOBCEIHEBHOM KU3HH,
IIMPOKO UCIOJIB3YIOTCSI B TMPOMBIIIJIEHHOCTH, CEJIbCKOM  XO3SICTBE, Ha
TPaHCIIOPTE;

v\ S3BIK XMMUM — CHCTEMa Ba)XKHEHINMX IOHATUM XUMMH M TEPMHUHOB, B
KOTOPBIX OHHM OIKMCHIBAIOTCS, HOMEHKJIATYypa HEOPraHMYECKUX BEUIECTB, T. €. UX
Ha3BaHMs (B TOM YHUCJE U TPUBHAJIBHBIE), XUMUYECKUE (POPMYIIBI U YpABHEHHUS, a
TakKe MpaBuiia MepeBoja MHPOPMAIIMK C €CTECTBEHHOTO SI3bIKa Ha A3BIK XUMUU U
obpatHo.

IToCcKONIbKY OCHOBHBIE COJEpPKATEIbHBIE JIMHUU IIKOJIBHOIO Kypca XUMHUH TECHO
NEPEIUIETEHBI, B MPOrpaMMe COJEpKaHUE MPEJCTABICHO HE IO JUHUAM, a IO
paznenam: «OCHOBHBIE TMOHATHS XUMHHM (YpOBEHb aTOMHO-MOJEKYJISPHBIX
npeacrapieHuid)», «llepuoaumueckuid 3aKOH W NEpUOAUYECKas  CHUCTEMaA
xumudeckux — anemMeHToB JI. WM. MenneneeBa. CTpoeHHE  BEIIECTBAY,
«MHoroob6pasue XMuMHYECKUX peakIuiiy, «MHOTrooOpa3ne BEeIIeCTB.

Kypc xumuu 8 knacca u3ydaercs B Ba dTara.

v' IlepBblif 5Tall — XMMHs B CTaTHKE, HA KOTOPOM PACCMATPHUBAIOTCS COCTaB M
CTPOEHME aTOMa U BelIeCTBA. Ero OCHOBY COCTAaBIIAIOT CBEACHUSI O XMMUYECKOM
aeMeHTe M (opMax ero CyIeCTBOBaHUS — aTOMax, M30TOMAaX, MOHAX, MPOCTHIX
BEIIECTBAX W MX BAXHEHIINX CO-€IUHEHUAX (OKCHUIAX W JPYrux OWHAPHBIX
COEIMHEHUAX, KUCIIOTaX , OCHOBAHUSAX U COJISIX),

CTPOCHHMH BEIeCTBA (TUIIOJIOTUUA XMMHUYECKUX CBA3€M M BHAAX KPUCTATUIMYECKUX
pEIIeTOK).

v' Bropoii 3Tan — XUMHS B JUHAMHUKE, HA KOTOPOM ydYalluecs 3HAKOMSTCS C
XAMHYECKUMHU PEaKIUIMH KakK (PyHKIMEH COCTaBa W CTPOCHUS YYACTBYIOIIUX B
XUMUYECKUX MPEeBPAIICHUSIX

BEIIECTB M WX Kiaccuukaruu. CBOMCTBAa KHUCIOT, OCHOBAaHWM M COJIEH cpaszy
paccMaTpuBalOTCS B CBETE TEOPUU BJIEKTPOJMTUYECKOM aucconmanuu. Kpome
3TOT0, CBOMCTBA KHUCJIOT U COJIEM XapaKTEPU3YIOTCS TAKKE B CBETE OKUCIIUTEIIbHO-
BOCCTaHOBHUTEJBHBIX ITPOLECCOB.



B kypce 9 knacca BHauaje 000OLIAIOTCA 3HAHUS ydalIUMXcs MO Kypcy 8 Kiacca,
anogeo3om kotoporo sinsiercs [lepuonnueckuii 3akon u [lepuonnueckas cucrema
XUMUYECKUX PJIEMEHTOB

1. N. MenneneeBa. Kpome Toro, 06001maroTcsi CBEACHUS 0 XUMUYECKUX PEAKLIUAX
U UX KilaccupUKaluu — 3HaHUS 00 YCJIOBUAX, B KOTOPBIX MPOSBISIOTCS
XMMHUYECKHE CBOMCTBA BEIIIECTB,

U croco0ax YNpaBiI€HUsS XUMUYECKUMH MpoIeccaMu. 3aTeM paccMaTpUBAIOTCS
oOlue CBOMCTBAa METaNIOB U HeMeTayuloB. llpuBonsATcs cBOWCTBAa HIEIOYHBIX U
IEJI0YHO3EMENTBHBIX METAIIJIOB U TaJIOT€HOB (MPOCTHIX BEIIECTB U COCIAMHEHUN),
KaK HauboJiee SIPKUX MpeIcTaBUTeNeH

ATUX KJIACCOB DJJIEMEHTOB, M HMX CpaBHHUTENIbHAs XapakTepucTuka. B kypce
noJipoOHO paccMaTpUBAIOTCS COCTaB, CTPOEHUE, CBOMCTBA, IMOJIyYEHHE H
NPUMEHEHHE OTMEJbHBIX, BaXHBIX B XO3IHUCTBEHHOM OTHOIICHUU BEIIECTB,
00pa30BaHHbIX 3J€MEHTaMu 2—3-T0 MEePUOOB.

3. MecTo npeaMeTa B y4eOHOM IIaHe

OcoOeHHOCTH CcoJiepKaHUs Kypca «XHUMHS» SBISIIOTCS TJIABHOW MPUYMHOU TOTO,
9TO0 B 0a3uCHOM yueOHOM (00pa3oBaTEIbLHOM) IJIaHE ATOT MPEAMET TMOSBISETCS
MOCJICIHUM B DSy €CTeCTBEHHOHAYYHBIX JTUCHUMIUIMH, TOCKOJIBKY JJI €ro
OCBOCHUSI IIKOJIBHUKH JIOJDKHBI 00J1aJaTh HE TOJBKO OMPEICIICHHBIM 3alacoM
pEeABAPUTEIBLHBIX €CTECTBEHHOHAYYHBIX 3HAHWUW, HO W JOCTATOYHO XOPOIIO
Pa3BUTHIM a0CTPAKTHBIM MBIIIICHUEM.

PaGouas nporpamMma Kypca XMMHUU I OCHOBHOW IIKOJIBI pa3zpaboTaHa ¢ y4eToM
NEPBOHAYAIBHBIX MPEICTABICHUNA O MHUpPE BEIIECTB, MOJYYEHHBIX y4YalllUMHCS B
HaYyaJIbHOM IIKOJIE MIPU U3YYEHUHU OKPYKAOIIETO MUPA, U MEXKIIPEIMETHBIX CBSI3EH
¢ kypcamu ¢usuku (7 kiacc), ouonoruu (5-7 kmaccel), reorpaduum (6 kmacc) u
MaTE€MAaTHKH.

[Ipennaraemas mporpamma, XOTsl U HOCUT OOIIEKYJIbTYPHBIN XapakTep U HE CTAaBUT
3a1auy npodhecCUOHATBHOM MOJTOTOBKH O0YUYaOIIUXCs, TEM HE MEHEee, MO3BOJISET
UM OIIPEICIHUTHCS C BBIOOPOM MPpoduiis 00yUeHHs B CTapIIeH IIKOJIE.

B coorBercTBUM ¢ 0a3uCHBIM Y4YeOHBIM IUTAHOM Ha H3y4YeHHEe XUMUU B 8 u 9
KJIacC€ OTBOJMTCA MO 2 4Yaca B Henaento, 68 4yacoB B roji, MpU HOPMATUBHOMU
MPOJIOJDKUTENPHOCTH yueOHOro rofa B 34 yueOHbIe Hemenu. Takum oOpazom,
BpeMsi, BbIIeNIeMoe pabodeil mporpaMMoi Ha U3ydeHHe

xumuu B 8-9 kiaccax, coctaBiser 136 yacoB, U3 HUX 5 4YacoB pe3epBHbIE (B 8§
kiacce — 1 yac, u B 9— 4 yaca).

B aBTOpCKYyIO porpaMmy BHECEHBI CIEAYIONIUE U3MEHEHHUS:

1. B TemaTM4ecKOM IUJIAHUPOBAHUU, HECKOJIBKO H3MEHEHA XPOHOJIOTHUS TEM.
[IpuHUUIMATBEHBIM MOMEHTOM SIBJIIETCS MEPEINIAHUPOBAHUE U3YUEHUS TeM 5 U 7 -
«XUMHUYECKUN TPAKTUKYyM», a MUMEHHO: NMpPaKTUYeCKUue padoThl MPOBOASTCA HE
0JIOKOM, a MPU H3YYCHUH COOTBETCTBYIOIIMX TEMATUYECKHUX BOIMPOCOB, TEM U
HOCAT 0000 W 3akperusiomui  xapaktep. IlpakTuyeckyio paboty
palroHaIbHEW MPOBOAUTH MOCIE M3YUYEHUS] KOHKPETHOM TEMBbI JJIsl 3aKpeIieHUs
MOJIYYEHHBIX HABBIKOB Ha MPAKTHUKE, HEXETU MPOBOJUTH UX BCE Cpa3y OJIOKOM.
Hywmepanus npaktuueckux paboT U3MEHEHa.

Paboueit mporpaMMoii He MPeyCMOTPEHBI PE3EPBHBIE YACHI.



Tabauua pacnpeaeeHus YacoB M0 Kaaccam

Pa3nesbl, TeMbl

B aBTOpCKOit

B pa0oueii nporpamme

nporpamme
8 kiacc
Beenenue 6 7
Tema Nel « ATOMBI
XUMUYECKHUX DJICMECHTOBY 10 10
Tema Ne2 «IIpocTeie 7 7
BEIIIECTBAY
Tema Ne 3 «CoennHenust 14 14
XUMHUYCCKHX DJICMEHTOBY
Tema Ne4 «M3meHeHus, 12 12
IPOUCXOSIITUE C
BEIIIECTBAMM
Tema No5 «PacTBOpeHue. 15 15
PactBopsl. CBolicTBa
pacTBOpPOB
AJIIEKTPOJIUTORY
Hrtorooe nmoBTOpeHwME, 4 3
JIEMOHCTpAITUs THYHBIX
JOCTH)KCHUHN ydaImxcst
BCET'O 68 68
9 kyacc

IToBTOpEHNE OCHOBHBIX 3) 5
BOITPOCOB Kypca 8 Kiacca
U BBEJICHHUE B KypcC 9
KJ1acca

MeTamibl 15 18
[Tpaktrikym Nel 3
CBolicTBa METAJJIIOB U UX
COCJIMHEHU I
Hemertammsr 23 26
[TpakTrkym No2 3
CBolicTBa HEMETAIIOB U
UX COCIUHCHUU
Opranuueckue 10 11
COCJIMHECHUS
O6001eHne 3HAHUH 110 8 8
XUMHH 32 KypC OCHOBHOM
IIKOJIBI
BCEI'O 68 68




4. JIN4HOCTHBIE, METANIPEAMETHBIC U IPeIMETHBIC Pe3yJIbTAThI OCBOCHUSA
Kypca XUMHH

[Ipu U3y4eHUH XUMUU B OCHOBHOM LIKOJIE 00ECIeYnBAETCA JOCTHKEHHUE
JIMYHOCTHBIX, METANIPEIMETHBIX U TPEAMETHBIX PE3YJIbTATOB.
JIMYHOCTHBIEC:
1. B 1ieHHOCTHO-OpUEHTAIIMOHHOM cdepe:
v\ BOCIIMTaHWE 4YyBCTBA TOPJOCTH 3a POCCHUHCKYI0 XHMHYECKYIO HAYKY,
ryMaHHU3Ma, O3UTUBHOTO OTHOUIEHHUS K TPYIy, UEICYCTPEMIICHHOCTH;
v' (opMHUpOBaHHE IIEHHOCTH 3J0POBOTO M OE€30MAaCHOr0 00pa3a >KU3HH;
YCBOEHHUE MPaBUJ UHAUBUYATHLHOTO M KOJUIEKTUBHOT'O O€30IM1aCHOTO MOBEJACHUS B
YPE3BBIYANHBIX CUTYALUSAX, YTPOKAIOUIMX )KU3HU U 3JJ0POBBIO JTIOJICH;
v' (opMHUpOBaHUE DKOJIOTMYECKOTO MEIIUIEHUS: YMEHHS OLEHUBATH CBOIO
NEATENbHOCTh M TIOCTYIIKM JIPYTMX JIIOJIE C TOYKM 3pEHUSI COXpaHCHUs
OKPY’KarOIIEH CpeIbl - rapaHTa XKU3HHU U 0JIaromoIydus Jo/iei Ha 3emMIie.
2. B tpynoBoii chepe:

BOCIIUTAHKE  TOTOBHOCTM K  OCO3HAHHOMY  BBIOOpY  JajbHEHIIeH
00pa3oBaTEILHOMN TPACKTOPHH.
3. B no3naBartenbpHOM (KOTHUTUBHOM, MHTEIJIEKTYaIbHOM ) cdepe:
v (bopMHUpOBaHUE YMEHHS YIIPABIATH CBOEH MO3HABATEILHOM NEATEILHOCTRIO;
v pa3BuTHE COOCTBEHHOTO II€JIOCTHOIO MHPOBO33PEHHUS, TOTPEOHOCTH |
TOTOBHOCTH K CamMOOOpa30BaHUIO, B TOM YHWCJIE M B paMKaX CaMOCTOSTEIbHOU
JEATENIbHOCTU BHE LIKOJIBL;
v'  (opMHpOBaHHE OCHOB OKOJOIMYECKOW KYJBTYPHI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO  DJKOJOTMYECKOTO  MBIIUICHUS, Pa3BUTHUE  OIIbITA
DKOJIOTUYECKH OPHUECHTUPOBAHHOW pe(IIEKCUBHO-OIIEHOYHON H MPaKTHYECKON
JNEATENbHOCTU B )KU3HEHHBIX CUTYAIUSX.
MeTtanpeaMeTHbIe:
v HUCIOJB30BAaHWE YMEHMH M HAaBBIKOB Pa3IMYHBIX BHJIOB I0O3HABATEIBHOM
NEATENIbHOCTH, TPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS  (CUCTEMHO-
WH(OPMAITMOHHBIA aHAIN3, MOJICIUPOBAHUE) JUISI M3YUYEHUS PA3IUYHBIX CTOPOH
OKPY’KAIOIIEH IEHCTBUTEILHOCTH;
v HCIIOJB30BAaHHE OCHOBHBIX MHTEIUIEKTYAIbHBIX ONEpalyii: (GopMyIupoOBaHUE
TUMOTE3, aHAlIM3 U CUHTE3, CpaBHEHHE, 0000IIeHIE, CHCTeMAaTH3aIusl, BHISIBICHHE
[IPUYMHHO-CJIEICTBEHHBIX CBA3EH, IOUCK AHAJIOTOB;
v\ yMeHHE T€HEpUpPOBATh MICH M ONPEAEIATh CPEJICTBA, HEOOXOMUMBIE IS HUX
peanu3anuu;
v\ yMeHHE OIpeleisaTh ILeId WM 3aJa4d JCSITEIbHOCTH, BBHIOMPATH CpEICTBA
peanu3auny Ueiau u
MIPUMEHSATHh UX HAa TPAKTHUKE;
v\ HCHOJNB30BaHHME PAa3IUYHBIX WMCTOYHMKOB JUIS TOJYYEHHS XHMHYECKOM
uHpopMaIuu.
IIpeameTHbIE:
1. B mo3naBaTenbHOM chepe:



v\ 3HaHWE  ONpeAeJCHHA  WM3YYCHHBIX  TOHATHHA:  yYMEHHE  OIKCHIBATH
JE€MOHCTPAaLlMOHHbBIE U CaMOCTOSITEJILHO MIPOBE/ICHHbIE XUMHYECKUE
AKCIIEPUMEHTBI, UCTIONB3YS AJI 3TOTO POJHOM S3bIK U SA3BIK XUMUU;

v\ yMEHHME pa3inYaTh H3yYEHHBIC KIACChl HEOPTaHHUYECKUX COCIAUHEHHUIA,
MIPOCTHIE U CI0KHbBIE

BEIIECTBA, XMMUUECKHE PEAKIIUH, ONHUCHIBATh UX;

v’ yMeHHE KIIaCCH(PUIIUPOBATH H3yIEeHHbIE OOBEKTHI U SIBICHUS;

v’ CHOCOOHOCTD JIe7IaTh BHIBOBI M YMO3AKIIOUCHHUS M3 HAOIIOICHUMN, H3YUCHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEW, MPOTHO3MPOBATH CBOWCTBA  HEU3YUEHHBIX
BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;

v\ yMeHHE CTPYKTYpHpOBaThb HW3y4YEHHBI  Marepual ©  XHMHYECKYIO
MH(pOpMALHIO, TOTYYEHHYIO U3 IPYTHX UCTOYHHUKOB;

v\ yMEeHHE MOJIEINPOBATh CTPOCHHE aTOMOB DJIEMEHTOB 1-3 MEPHOIOB, CTPOCHHUE
IPOCTBHIX MOJIEKYJI;

2. B 11eHHOCTHO-OpHUEHTAIIMOHHOM cdepe:

v\ yMEHHE aHAJIM3UPOBATh W OIEHUBATH TOCIEACTBHUS I OKPYKAIOMIEH CPEIbI
OBITOBOM ¥  TMPOM3BOJCTBEHHOM  JESATEIBHOCTH 4YEJIOBEKAa, CBSA3aHHOW C
nepepaboTKOM BEIIECTB;

3. B tpynoBoii chepe:

v (hopMHpPOBaHHE HABBIKOB MPOBOAMTH XMMUUECKHUI DKCIIEPUMEHT;

4. B cdepe 6e30MacHOCTH KUZHEAEATETHHOCTHU:

v yMeHHMe pas3liiyarh OnacHble U 6€30MacHbIE BEIIECTBA,;

v\ yMeHHE OKa3bIBaTh MEPBYIO TOMOIIIb IIPH OTPABJIEHHSX, 0KOTaX M APYTHUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JTJAOOPATOPHBIM 000PYI0OBAHUEM.

5. Conep:xanue Kypca XuMHHU

8 ku1acc (2 4 B Henento, Bcero 68 4, u3 HUX 14 — pe3epBHOE BpeMsl)

Beeoenue (7 uacoe)

[Ipenmer xumuu. MeToIbI MO3HAHKS B XUMUU: HAOIIIOICHHUE, SKCTIEPUMEHT,
MO/JICJINPOBAHUE.

HcTounnku xumuueckoil nH(popmaiuu, ee mojJyueHre, aHaau3 U IPeICTaBIeHNE
€ro pe3yJiabTaToB.

[TorsiTHE O XMMHUYECKOM JJIEMEHTEe M (hopMax €ro CyIIeCTBOBaHHS: CBOOOIHBIX
aTOMax, MPOCTHIX U CIOXKHBIX BEIIECTBAX.

[IpeBpamenns BemecTB. OTIHUNE XUMAYECKUX PEAKIUN OT (GU3UIECKUX SIBICHU.
Ponbp xuMuu B )KU3HH YeoBeKa. XeMopuaus u xeMohoous.

KpaTkne cBeneHuss W3 UCTOPUM BO3HUKHOBEHUS W pPas3BUTHUS XUMUU. Poib
OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUM XUMHUYECKOM Hayku — pabotel M. B.
Jlomonocosa, A. M. bytneposa, /I.1. Menneneena.

XUMHYECKass CHUMBOJMKA. 3HAKA XUMHUYECKHX JJIEMEHTOB W NMPOUCXOXKIECHUE UX
Ha3BAHUM.



Xumuyeckue Gopmynsl. Maaekco U ko3dpuimentsl. OTHOCUTENbHBIE ATOMHAS U
MOJIEKYJIApHass Macchl. lIpoBeneHune pacdyeToB MAacCOBOM J0JIM XUMHYECKOTO
AJIEMEHTa B BEIIECTBE Ha OCHOBE €r0 (DOPMYIIBI.

Ileppuonnueckas cucrema xumuueckux odiaeMmeHTtoB JI. M. Menneneesa, ee
CTPYKTypa: Majble U OOJIbIIINE MEPUOIbI, TPYNIbI U noArpynmsl. [lepuoandeckas
CHUCTEMa KaK CIpPaBOYHOE IMOCOOHWE sl TOJYYCHHUS CBEACHUN O XUMHUYECKUX
AJIEMEHTAaX.

Jdemonctpamumu. 1. Mojenu pa3iaudHbIX TPOCTBIX M CIOXKHBIX BEHIECTB. 2.
Komnexkuus creknsHHONM XMMHUYecKON mocyasl. 3. Komekuus maTepuanoB U W3
JIeJui U3 HUX Ha OCHOBE ayifoMuHus. 4. B3aumojeiictBue Mmpamopa ¢ KUCJIOTON U
MIOMYTHEHUE U3BECTKOBOM BOJIBI.

JlabopaTopHbie omnbiThbl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTATIIUYECKUX
BEIECTB M PacTBOPOB. 2. CpaBHEHHE CKOPOCTH HUCIIAPEHUS BOJBI, OJCKOJOHA U
ATUJIOBOT'O CIIUPTa ¢ PUIBTPOBATBHOM Oymaru.

IIpakTuueckue padotbl. 1. IlpaBuna TexHuku O€30mMaCHOCTH MpU padboOTe B
xuMuueckoMm kabunere. [Ipuembr oOparienus ¢ 1abopaTopHBIM 000pyIOBaHUEM U
HarpeBaTeIbHBIMU MTPUOOPAMHU.

IIpeomemmnvie pe3yromamuol 06y4eHus

VYyamuiics JODKEH 3Hamb: TPEAMETh  HM3YyYCHHUS  eCTeCTBEHHOHAYYHBIX
JTUCHUIUIMH, B TOM 4uclie XuMuu;, xumudeckue cumBoiibl: Al, Ag C, Ca, Cl, Cu,
Fe, H, K, N, Mg, Na, O, P, S, Si, Zn,

UX Ha3BaHUs U MPOU3HOIIEHUE.

Yyammuncs 10KEeH ymemsy.

v HCIOJB30BaTh MPH XAPAKTEPUCTHKE BELIECTB MOHATHS: «aTOM», «MOJIEKYJIa,
«XUMUYECKUM DIEMEHT», «XUMHYECKHH 3HaK, WM CHUMBOJ», «BEIIECTBOY,
«IPOCTOE BEIIECTBOY», «CI0KHOE BEIECTBOY», «CBOMCTBA BEIIECTBY, «XUMHUECKHE
SIBJICHUSY, «pusnaeckue SIBJICHUSY, «K03(PHUITEHTHI», «UHIEKCBI,
«OTHOCHTEIIbHASI aTOMHAsl MacCay, «OTHOCUTENbHAS MOJICKYIIIpHAas

Maccay, «MaccoBasi J0JIs DIIEMEHTay;

v’ oOpamarbcs ¢ 1a0OpaTOPHBEIM  OOOpPYAOBAaHMEM M  HArpeBaTEIbHBIMU
nmprudopamMu B COOTBETCTBHH C MPABUIIAMU TEXHUKH O€30TIaCHOCTH;

v’ BBINONIHATE MPOCTEHINNE IPUEMBI paOOTHI ¢ J1a00OPATOPHEIM 000PYIOBAHUEM:
71a60paTOPHBIM IITATUBOM; CITUPTOBKOIA;

v ki1accu(UIMPOBAThH BEMIECTBA 110 COCTABY HA IPOCTHIE U CIOXKHBIE,

v/ pasiaMyath: Tella U BEMIECTBA; XUMHYECKHUI DIIEMEHT U IIPOCTOE BEIIECTBO;

v onmchIBaTh: (DOPMBI CYIICCTBOBAHUSA XHMHYECKHX DIEMEHTOB (CBOOOHBIE
aTOMBI, TIPOCThIE BEIIECTBA, CJOXXKHBIE BEHIECTBA); TabmuuHyro (Gopmy
Ilepuognyeckoil CUCTEMBI XUMHUYECKUX DJIEMEHTOB; IIOJIOKEHUE DJIEMEHTAa B
tabnuue . 1, MenneneeBa, UCONb3ys MOHATUS «IIEPUOI», «TPYIINAy, «TJIaBHAS
MOATPYyIIa», «MOo00YHAas MOATPYIIa»; CBOMCTBA BELIECTB (TBEPABIX, KUIKHUX,
razo00pa3HbIX);

V' OOBACHATH CYIIHOCTH XHMHYECKHX SBICHHH (C TOYKM 3PEHHS aTOMHO-
MOJIEKYJISIDHOTO YYE€HUs) W HX MPUHIUIUAIBHOE OTJIMYME OT (PU3HUYECKUX
SIBJICHUI;



v\ XapakTepH30BaTh. OCHOBHBIE METOIBI M3YYEHHs €CTECTBEHHBIX IUCIIUILINH
(HabsroieHUEe,PKCIEPUMEHT, MOJCIUPOBAHKE); BEIIECTBO MO €ro XUMHUYECKOU
dbopmysie COriacHO MJIaHy: KauyeCTBEHHBIM COCTaB, TUIl BelIecTBa (IIPOCTOE WIIH
CJII0OKHOE), KOJIMYECTBEHHBIM COCTaB, OTHOCHUTENIbHAsi MOJEKYJspHAs Macca,
COOTHOIIIEHWE MAcCC 3JIEMEHTOB B BEIIECTBE, MAacCCOBBIE JIOJM DJJIEMEHTOB B
BeIlleCTBE (MJI1 CIIOKHBIX BEIIECTB); pOJb XUMHUU (TOJIOKUTEIBHYIO U
OTPUILIATENIPHYIO) B KM3HU UYE€JIOBEKa, apryMEHTHUPOBATh CBOE OTHOIIEHUE K ATOM
npoOieme;

v’ BBIUUCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO MAacCy BELIECTBA U MAaCCOBYIO
JOJTF0O XUMHUYECKOT'0 3JIEMEHTA B COCTMHEHUSX;

v\ [POBOIAWTL HAOIIOAEHUS CBOWCTB BEIIECTB W SBJIECHHUM, IPOUCXOIAIIUX C
BEIIECTBAMU;

v cobir0IaTh NMpaBuiia TEXHUKU 0€30MaCHOCTH IPU NPOBEICHUH HAOIIOACHHNA 1
71a00paTOPHBIX OMBITOB.

Memanpeomemnuie pezynromamsi 00yyeHus

Yyamuncs 10KEeH ymemsy.

v\ ompenenars NpoONEMBI, T. €. YCTaHABIMBATHL HECOOTBETCTBHE MEKIY
KEITAEMbIM U JIEHCTBUTEIIHHBIM;

v COCTaBIIATH CJOKHBIN IIAH TEKCTA;

v BIAJETh TAKUM BUIOM M3JI0XKEHUS TEKCTA, KaK IIOBECTBOBAHUE;

v’ 10Jl pyKOBOJCTBOM YYHTENS TPOBOJANTH HEMOCPEICTBEHHOE HAOIIOICHHE;,

v\ 1OJ PYKOBOJCTBOM YyYHTENIS O(OPMIIATH OTYET, BKIIOYAIOIIUMA ONUCAHHE
HaOJIIO/IEHUS], €TO Pe3yIbTaTOB, BHIBOJIOB;

v HCIOJB30BaTh TAKOW BHJ MBICIIEHHOTO (HIEATBLHOT0) MOJIEIUPOBAHMS, Kak
3HAKOBOE MOJICJIUPOBaHUE (HA TPUMEPE 3HAKOB XUMHUYECKUX DJIEMEHTOB,
XUMUYECKUX popMyi);

v HCIONB30BaTh TAaKOM BHJ MaTepPHAIBLHOrO (IIPEIMETHOrO) MOJECITHPOBAHHS,
Kak (¢uznueckoe MoOJAeIUpoBaHUE (HAa TIpUMEpe MOICIUPOBAHUS aTOMOB W
MOJIEKYJ);

v IoJyyaTbh XUMHYECKYIO0 HH()OPMAIMIO U3 PA3INYHBIX HCTOYHUKOB;

v’ oIpenessaTh 0OBEKT M ACIIEKT aHaIM3a U CUHTE3A;

v/ OIpeAessaTh KOMIOHEHTHI OObEKTa B COOTBETCTBHU C ACIEKTOM aHAlW3a |
CUHTE3a;

v OCYIIECTBIATH KAYECTBEHHOE W KOJIHMYECTBEHHOE OIMCAHUE KOMIIOHEHTOB
00BEKTA;

v OmpeneNaTh OTHOIIEHHS 00BhEKTa ¢ APYTMMHU 0ObEKTaMHU;

v ONpeneNsaTh CYIECTBEHHBIE TPU3HAKN 00BEKTA.

Tema 1. AToMbI XUMHYECKHX 3J1eMeHTOB (10 yacoB)

ATOMBI KaK popMa CyIIECTBOBAHUSI XUMUYECKUX 3JI€MEHTOB. OCHOBHBIE CBEACHUS
O CTpPOCHHMHM aTOMOB. JloKazaTenbCTBa CIOXHOCTH CTPOCHUSI aTOMOB. OIBITHI
Pezepdopna. [lnanerapuas Mogenb CTpOEHHS aToMa.

CocTtaB aTOMHBIX SiA€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTENBHAs ATOMHAs Macca.
B3anmoCBs3b NOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Macca.
N3meneHne ymucia MpoTOHOB B siApe aroMa — 0Opa30BaHUE HOBBIX XMMHUYECKHX
3JIEMEHTOB.



N3menenne wyuciaa HEUTPOHOB B sApe aroMa — O0Opa3oBaHME H30TOIOB.
COBpEMEHHOE OINpPENCIICHUE NOHATUS «XUMUYECKHN 3iaeMeHT». M3oTombl kak
Pa3HOBHUIHOCTH aTOMOB OJTHOTO XMMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTPOEHUE BJIEKTPOHHBIX YPOBHEM ATOMOB XMMHYECKUX 3JIEMEHTOB
MaJIbIX  nepuoaoB. [loHsTHE O  3aBEPIIEHHOM  JJIEKTPOHHOM  YPOBHE.
Ilepuonnueckas cucrema xuMuueckux aiaemeHToB [[. 1. Menneneesa u crpoeHue
aTOMOB, (PU3UYECKUN CMBICT TOPSAJIKOBOTO HOMEpa 3JIEeMEHTa, HOMEpa TPYIIIHI,
HOMEpa Nepuoaa.

N3MeHenne uyucna DBIEKTPOHOB HA BHEIIHEM SJIEKTPOHHOM YpOBHE aToMa
XUMHUYECKOTO dJIeMEHTa — O00pa3oBaHUE TOJIOKUTEIBHBIX W OTPUIIATEIBHBIX
noHoB. MoHbl, 00pa3oBaHHbIE aTOMaMH METAUIOB U HeMeTauioB. [IpuyuHbI
W3MEHEHUS METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEPUOAAX U TPyMIIaX.
OO6pazoBanne OuHapHbIX coenuHeHuil. [lonsaTre 00 wuoHHOU cBsi3u. Cxembl
o0pa3oBaHUs MIOHHOM CBsI3U. B3anmoaeiicTBre aTOMOB 3JIEMEHTOB-HEMETAILJIOB
MEXIy €000l — oOpa3oBaHUE JBYXaTOMHBIX MOJIEKYJI TPOCTHIX BEIIECTB.
KoBaneHTHasi HemoJisipHass XUMHUYECKasl CBA3b. OJIEKTPOHHbIE U CTPYKTYPHBIC
dbopmynel. B3anmoneiicTBue aTOMOB HEMETAIOB MEXIy CO00M — oOpa3oBaHue
OMHApPHBIX COCAMHEHUM HEMETALIOB. ODJEKTPOOTpHUIATeIbHOCTh. KoBalleHTHas
noJisipHasi CBs3b. [IOHSATHE O BaJEHTHOCTH KaK CBOWCTBE aTOMOB OOpa3OBHIBATH
KOBaJICHTHBIC XuMUueckue cBs3u. CocraBieHue Gpopmysi OMHAPHBIX COCIMHEHUN
10 BaJIeHTHOCTH. Haxoxk/ieHne BaJIeHTHOCTH 10 (popmysie OMHAPHOTO COSTUHEHUSI.
BzaumopneiictBe  aTOMOB ~ METaUIOB  MexAy coboii —  oOpaszoBaHue
METAUINYECKUX KPUCTAIIOB. [IoHATHE O METaIIIMYEeCKOH CBS3H.

JdemoncTpanuu. Moxenn aToMOB XMMHUYECKHX JJIeMEHTOB. Illepuonnueckas
cuctema xumuueckux snemenToB J. . MenneneeBa (pa3ianunbie Gopmbl).
JlaGopaTopHble onbIThI. 3. MoenMpoBaHue MPUHITUIIA ICHCTBUS CKAHUPYIOLIETO
MUKpockomna. 4. M3roTomieHue Mojeneil MoJIeKysl OWHApHBIX COEIUHCHUH. 5.
N3roroBnenne Mo1eNM, WILTFOCTPUPYIOIIEH CBOMCTBA METAIUNIMYECKOMN CBA3U.
IIpeomemmuvie pe3yromamuol 06yueHus

Y4ammuncs 10KEeH ymemsy.

v HCIIOIB30BaTh IPH XapaKTEPHCTHKE aTOMOB MOHSATHSA: «IIPOTOH», «HEHTPOHY,
(QIIEKTPOH»,«XUMHUUYECKHM  DJIEMEHT»,  «MacCOBOE  YHCIIO», «H30TOIY,
(QIICKTPOHHBIA  CIION», <«QHEPreTUYECKUU YPOBEHbY», «IJIEMEHThI-METAILIIbIY,
«QJIEMEHTBI-HEMETAIJIbI»; IPH XapaKTEPUCTUKE BEIIECTB TMOHATHS «HUOHHAS
CBSI3b», «HOHBD», «KOBAJCHTHAs HENOJISIPHAs CBSA3b», «KOBAJICHTHAsl IOJISIPHAs
CBSI3b», «3JIEKTPOOTPHUIIATEIBHOCTDY, «BAJEHTHOCTDY, «METAJNINYECKAS CBSI3bY;

v ONKCBIBATH COCTAB U CTPOCHHE aTOMOB DJIEMEHTOB C MOPSIKOBBIMH HOMEPAMU
1—20 B Ilepuoanueckoii cucteMe xumuueckux snemeHToB . 1. Menneneena;

v\ COCTaBIIATH CXEMBI PACIPEICIICHHs DJICKTPOHOB IO JJIEKTPOHHBIM CIIOSM B
AJIIEKTPOHHON 000J0YKE aTOMOB; CXEMbI 00pa30BaHMsI Pa3HBIX TUIIOB XUMHUYECKOU
CBsI3M (MOHHOM, KOBaJIEHTHOM, METAJITTUYECKON );

V' 0OBACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHUCCKHX DJIEMEHTOB (
SAI€p aTOMOB, 4YHCJIA DJICKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIO€, YHCIIO
3aMOJIHSAEMBIX 3JIEKTPOHHBIX CIIOEB, PAAUYC AaTOMa, JJIEKTPOOTPULATEIBLHOCTb,
METAJUTMYECKHE M HEMETAJNIMYECKUE CBOMCTBA) B MEpHoAax U rpynnax (TJaBHBIX



noarpynmnax) Ilepuonnueckoil cucteMbl XxuMuueckux 3neMentoB Jl. . Menaenee
Ba C TOYKH 3PEHUS TEOPUU CTPOCHUS aTOMa;

v\ CcpaBHUBATh CBOWCTBA ATOMOB XHUMHYECKMX DJIEMEHTOB, HAXOJSIIUXCS B
OJIHOM IIEpUOJE WM I'IaBHOW noarpymie Ileppuoandeckon CUCTEMbl XUMUYECKUX
sanementoB J[. M. MengeneeBa (3apsAoB siiep aToMOB, YHUCJA JJIEKTPOHOB Ha
BHEIIIHEM D3JIEKTPOHHOM CJIO€, YUCJIO 3aIOJIHSAEMBIX AJIEKTPOHHBIX CIOEB, PaIAyC
aToMa, 3JIEKTPOOTPULIATENbHOCTh, METAINTIMYECKHUE U HEMETAJUIMUECKHE CBOMCTBA);
v\ JaBaTh XapaKTEPUCTHKY XUMHUYECKMX D3JIEMEHTOB II0 HMX IIOJOKEHHIO B
Ilepponnueckorn cucreme xumuuyeckux odsemeHroB JI. M. Mengaeneesa
(XUMUYECKUM 3HAK, TMOPSAKOBBIA HOMEp, TEepUOoja, TpYyIa, MOATpyMna,
OTHOCHTEJIbHASI aTOMHAsi Macca, CTPOEHHUE aToMa — 3apsij A/1pa, YUCIO IPOTOHOB
U HEUTPOHOB B sijipe, O0IIee YKCIO 3IEKTPOHOB, paclpe/iesieHue 3JIEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM);

v/ ONpeAesATh THUII XUMHYECKOM CBSI3H MO (hOpMYJIie BELIECTRA;

v [IPUBOIUTH MPHUMEPHI BEILECTB C PA3HLIMU TUIIAMU XUMHYECKOM CBA3M;

v/ XapaKTepH30BaTh MEXaHM3MbI 00pa30BaHUs KOBAJEHTHOMN CBsI3H (0OMEHHBIH),
MOHHOM CBSI3U, METAJUIMYECKOMN CBSI3H;

v yCTaHaBIIMBAaTh TPHYMHHO-CIIEICTBEHHbIE CBSI3M: COCTaB BEIIECTBA — THII
XUMUYECKOMU CBSI3H;

v cocraBiaTh GOpMyJIbl OUHAPHEIX COEIUHEHUH 110 BaJI€HTHOCTH;

v HaxOJWTh BAJIEHTHOCTH DJIEMEHTOB O (OpMysie OUHAPHOTO COETUHEHHS.
Memanpeomemnuie pesyromamsi 00yyeHUs

Yyammuncs 10KEeH ymemsy.

v (hopMyIHPOBATH THUIIOTE3Y IO PEIIECHUIO TIPOOIIEM;

COCTaBIIATh IUIAaH BBINOJHEHUS Yy4eOHOM 3aJaud, pemieHusi MpooJIemM
TBOPYECKOI'O M IIOMCKOBOTO XapakKTepa, BBINOJHEHHS IPOEKTa COBMECTHO C
YUHUTEIIEM;

v\ COCTaBJISATH TE3UCHI TEKCTA;

v/ BJIaJIETh TAKMM BHJIOM HM3JI0KEHHS TEKCTA, KaK OIMCAHUE;

v UCIOJB30BaTh TAKOW BHJ MBICIIEHHOrO (MIEAIbHOI0) MOJECIUPOBAHMS, Kak
3HAKOBOE MOJICIUPOBAaHUE (HA TIPUMEPE COCTaBJICHUS CXeM O0Opa3oBaHMs
XUMUYECKOU CBSI3H);

v HCIONB30BaTh TAKOM BHJ MATEPUALHOIO (IPEIAMETHOIO) MOIEIMPOBAHUS,
KakK aHaJI0TrO0BO€ MOAECIUPOBAHUE;

v HCIOIB30BaTh TAKOM BHJ MaTEPHANBLHOrO (IPEIMETHOrO) MOICIMPOBAHHS,
Kak (M3UUeCcKoe MOJIETMPOBaHUE (Ha IpUMEpPe MOEIICH CTPOCHHS AaTOMOB);

v ompenensaTs 00bEKTH CPABHEHHS U aCIIEKT CPaBHEHHSI 0OBEKTOB;

v’ BBINOJIHATH HETIOJIHOE OJHOJIMHEHOE CPAaBHEHNE,

v’ BBINOJIHATH HETOJIHOE KOMIUIEKCHOE CPAaBHEHHE,

v’ BBINOJHATH 12 TOJIHOE OHOJIMHEHHOE CPaBHEHUE.

Tema 2. IIpocThie BemecTBa (7 4acoB)

[TonoxeHnne metannoB U HeMETAIUIOB B [leproanyeckon cucTeMe XUMUYECKAX
AJIIEMEHTOB

. . MenneneeBa. BaxxHelie npocThie BElIeCTBA — METalIbl (KeJe30,
ATIOMUHUM, KaJIbIIUH, MarHui, HaTpui, Kanuii). O0mme pusndeckue CBOMCTBa



MeTaJlI0B. BaxkHeilire npocThie BelllecTBa-HeMETaIIbl, 00pa30BaHHbIE ATOMAMU
KHCJIOPOJIa, BOJIOPO/Ia, a30Ta, cepbl, hochopa,

yriepoaa. MoJieKyJibl TPOCThIX BEIIECTB-HEMETAIIJIOB — BOJIOPO/Ia, KUCIOPOa,
azora, rajoreHoB. OTHOCHUTENIbHAS MOJICKYJIsIpHAsl Macca.

CnocoOGHOCTh aTOMOB XMMUYECKUX JIEMEHTOB K 00Pa30BaHUIO0 HECKOIBKHUX
MPOCTHIX BEIIECTB — AJUIOTPONUA. AJIIOTPOIHBIE MOAUDUKAIIUYA KUCTIOPOIa,
docdopa, ooBa. MeTtamnyeckue U HEMETAIITMYECKUE CBOMCTBA MPOCTHIX
BemiecTB. OTHOCUTEIBLHOCTD ATOTO MOHSATHS.

Yucno Asoranpo. Konnuecto Bemectsa. Monbs. MonsipHas macca. MoJisspHbIi
00beM ra3000pa3HbIX BellecTB. KpaTHble eIMHULIBI U3MEPEHUS KOJINYECTBRA
BEIECTBA — MUWJIJTUMOJIb U KMJIOMOJIh, MAJUTUMOJISIPHAS. U KMJIOMOJISIPHAsT MacChl
BEIIECTBA, MUJUIUMOJIIPHBINA U KWJIIOMOJISIPHBIA 00beMbI Ta3000pa3HBIX BEIIECTB.
Pacuetsl ¢ ucnonb30BaHUEM MOHATHN «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS
Maccay, «MOJIIPHBIA 00BEM Ta30BY, «UUCIO ABOTAAPO».

JemoncTpanum. [Tonyuenue o3ona. O6pasiel 6€J10r0 U Ceporo 0JoBa, OEIOro u
KpacHoro ¢ocdopa. HekoTopbie MeTaIIIIbI 1 HEMETAILIBI C KOJIMYECTBOM BEIECTBA
1 mosb. MonsipHbIii 00beM ra3000pa3HbIX BEIECTB.

JlabopaTopHble onbIThI. 6. O3HaAKOMJIEHHE ¢ KOJIJICKIIMEH MeTaslIoB. 7.
O3HakoMJIEHHE ¢ KOJUIEKITUEH HEeMETALJIOB.

IIpeomemmuvie pe3yromamuol 06y4eHus

Yyammuuncs 10JKEeH ymemsy.

v HCIIOJB30BaTh MPH XapaKTEPUCTUKE BEIIECTB TIOHATHS: «METAJIBDY,
«IUTACTUYHOCTBY, «TEMJIONPOBOJIHOCTDY, «IJIEKTPOIPOBOJHOCTDY, «HEMETAIIIBDY,
«AJUTOTPOTIHSY, «AJJIOTPOIHBIE BUAOU3ZMEHEHUS WU MOTUDUKAITUN»;

v/ ONUCHIBATH MOJIOKEHHE DJIEMEHTOB-METAILIOB U DJIEMEHTOB-HEMETAIIIOB B
[Tepunonuueckoit cucteMe xuMuyeckux 3yeMeHToB [[. 1. Menneneena;

v’ KIacCU(UIMPOBATH MPOCTHIE BEMIECTBA HA METAILIBI U HEMETAILIBI, SJIEMEHTHI;
v/ OIpeAessTh MPUHAIEKHOCTh HEOPraHMYECKUX BELIECTB K OJJHOMY M3
U3YUYEHHBIX KJIaCCOB —METaJIbl U HEMETAJLIIBI;

v’ JIOKa3bIBaTh OTHOCHTEIBHOCTH JEJIEHHUS MPOCTHIX BEIIECTB HA METAJUIBI M
HEMETAJLJIBI;

v/ XapaKTepH30BaTh 00LIMe PU3HMIECKUE CBONCTBA METAILIOB;

v/ yCTaHaABIIMBAThH IPUYMHHO-CIIEACTBEHHBIE CBA3U MEX/IY CTPOEHHEM aToMa 1
XUMHUYECKOU

CBS3bI0 B IIPOCTHIX BEILIECTBAX — METAJIAX U HEMETAJlIax;

V' 00BSACHATH MHOT00OOpa3Ke MPOCTHIX BEIIECTB TAKUM (DaKTOPOM, Kak
aJUIOTPOIIHS; ONTUCHIBATD

CBOMCTBa BEUIECTB (Ha MPUMEpPax MPOCTHIX BEIIECTB — METAJLUIOB U HEMETAIIIOB);
v cobroaTh MpaBriia TEXHUKK 0€30MaCHOCTH TPH NMPOBEICHUH HAOIIOACHHIA 1
71a00pPaTOPHBIX OMBITOB;

v\ HCHONB30BaTh NPH PEIICHHH PACYETHBIX 3a/1a4 IOHATHA: «KOJIUYECTBO
BEILIECTBA», «MOJIb», «IIOCTOSIHHAsI ABOTaJpo», «MOJISIpHAsE Macca», «MOJSPHbIN
00bEM T'a30B», KHOPMaJIbHBIE YCIOBUS»;

v [IPOBOJMTH PAcUeThl C MCIIOJB30BAHUEM IMOHSATHH: «KOJIHYECTBO BEIIECTBAY,
«MOJISIPHASI MAcCay, «KMOJISIPHBIA 00bEM T'a30B», «IIOCTOSHHAsT ABOTaJIpO».



Memanpeomemmnvie pe3yromamul 00yueHus.

Yyamuncs T0JKEeH ymemsy.

v\ COCTaBJIATH KOHCIIEKT TEKCTA,

v’ caMOCTOSTENBHO MCIOIB30BaTh HEMIOCPEACTBEHHOE HAOIIIOICHHE;

v\ caMOCTOSTENBHO O(POPMIISATH OTYET, BKIIIOYAIONIMI ONUCAHUE HAOJIOICHMI,
€ro pe3yJbTaToB, BEIBOJIOB;

v/ BBHINONIHATH IIOJHOE KOMILIEKCHOE CpABHEHHE; BBHINOJHATL CPAaBHEHHE IO
AHAJIOTUU.

Tema 3. CoenuHeHUsI XUMHUYECKHUX ieMeHTOoB (14 yacos)

Crenenp okwucieHus. CpaBHEHHME CTENEHU OKHUCICHUS U BAJICHTHOCTH.
OnpeniesieHue CTEMEHU OKHUCIEHUS DJIEMEHTOB B OWHAPHBIX COCAUHEHUSX.
Cocrasiiennie ¢hopmysl OMHAPHBIX COCAMHEHUN, 00N CrTOcO0 UX HA3BAHUMU.
bunapnbie coeuHEHNS METAIJIOB M HEMETAJJIOB: OKCUBI, XJIOPUABI, CYIb(PUILI U
np. CocraBnenue ux Gopmyii.

bunapHbie cOeTUHEHUSI HEMETAJUIOB: OKCUJIbI, JIETYYUE BOJOPOJAHBIE COCAUHEHUS,
UX COCTaB W Ha3BaHus. I[IpeacraBuTenn OKCHAOB: BOJA, YIJIEKUCIBIN a3,
HeraiieHass u3BecTh. lIpencTaBUTENM JETYYUX BOJOPOJAHBIX COCAUHCHUI:
XJIOPOBOJIOPOJ M aMMHUAK.

OcHoBaHUs, MX COCTaB M Ha3BaHWsA. PacTBOPUMOCTH OCHOBaHUI B BOJE.
[IpencraButenu mienoyei: TUAPOKCUIBI HATPHS, Kauusd U Kanbius. [lonsarue o0
UHIMKATOPaX U KaYeCTBEHHBIX PEAKIUAX.

Kucnotsl, ux coctraB u Ha3Banuda. Knaccuduxkamus xucnor. [IpeacraButenu
KUCTIOT: CepHas, coisHasi, a3oTHas. [loHsTue o mkane kuciotHocTH (mkana pH).
N3meHeHne OKpackyu UHIUKATOPOB.

Conu Kak MpPOU3BOAHBIE KHUCIOT W OCHOBaHMM, HMX COCTaB W Ha3BaHUS
PactBopumMocTs colieit

B Boje. IlpeacraBurenu cosieil: xjopuj HaTpus, KapOoHaT U ¢ocdar KaabIusl.
Amop(dHBIE U KpUCTAJUIMYECKHUE BEIIECTBA.

MexMOJIEKYIApHBIE  B3aUMOJECUCTBUA. THUIBI  KPUCTAJUIMYECKHX  PEIIETOK.
3aBUCHMOCTH CBOMCTB BEIIECTB OT TUIOB KPUCTAIIIMYECKUX PELIETOK.

YucTelie BemecTBa U cMecH. [IpuMepsl sKUIKUX, TBEPIBIX U Ta3000pa3HBIX CMECEH.
CBolicTBa YMCTBHIX BeIECTB U cMmeced. Mx coctaB. MaccoBas u oObeMHas 10JU
KOMIIOHEHTa CMeCH. PacueTsl, CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHATHUS «JIOIISI.
Jemonctpanmuu. OOpa3nbl OKCHJIOB, KHCIOT, OCHOBaHHN U coneil. Mojaenn
KPUCTAJUTMYECKUX PEUIETOK XJIOpUAa HaTpus, anmasa, okcuaa yriaepoaa (IV).
KucnoTHo-11e104HbIe HHANKATOPBI, U3MEHEHNUE UX OKPACKU B PA3JIMYHBIX CpPEAaXx.
YHUBEpCATIBHBIN WHAUKATOP U W3MEHEHHE €ro OKPACKH B PA3JIMYHBIX CpEaax.
[IIxana pH.

JlabopaTopHbie onbIThl. §. O3HAaKOMJIIEHHME C KOJUIEKIHMEW OKCHAOB. 9.
OznakomieHue co cBoiicTBamu amMmuaka. 10. KauecTBeHHass peakius Ha
yriekucnsiid ra3. 11. Onpenenenne pH pacTBOpOB KUCIOTHI, IENOYHA U BOABL. 12.
Onpenenenue pH nuMoOHHOro u sI0JIOYHOTO COKOB Ha cpe3e IUIojaoB. 13.
O3HakoMJIeHUE ¢ Koyuieknuen coneil. 14. O3HakoMJIEHHE C KOJUIEKIIUEH

BEIIECTB C Pa3HbIM TUIIOM KPHUCTAJUIMYECKON pemeTku. M3roroBiieHue monenei
KPHUCTAJUTMYECKUX perieTok. 15. O3HakoMIIeHre ¢ 00pa3ioM TOPHOU MOPO/IHI.



IIpakTuueckue padorbl. 2. HabmoneHus: 3a M3BMEHEHUSAMH, MPOUCXOMSIIIIUMU C
ropsile cBeuol, U uX omnucaHue (IoMamHuil sxcnepumenT). 3. [IpurotoBneHue
pacTBopa caxapa u pac-

YET €ro MacCOBOM JOJIM B PACTBOPE.

IIpeomemmnvie pe3yromamuol 06yueHus]

Yyamuncs 10JKEeH ymemsy.

v HCHOJIB30BaTh IPU XapaKTEPUCTHKE BEIIECTB MMOHATHS: «CTEIIEHb OKHUCIICHHS,
«BAJICHTHOCTB), «OKCHUJIbD», «OCHOBAHUS», IIEIOUYM», «KAUYECTBEHHAsI PEAKIIUS»,
CUHAUKATOP», «KUCIOTHIY, «KUCIOPOICOAEPKAIINE KUCIOTh», «0€CKUCIOPOIHBIC
KUCJIOTBD», «KHCJIOTHAas Cpela», «UIeJ0YHasd Cpena», «HEUTpalbHas cpeaay,
«kana pH», «commn», «aMopdHbIe BEIIECTBA», «KPUCTAJUTMYECKUE BEIIECTBAY,
CKPUCTAIMYECKAS] PEIIECTKa», «MOHHAs KPUCTAIUIMYECKAs PEIIETKA», «aTOMHas
KPUCTAJUIMYECKAsT PELIETKa», «MOJEKYJsIpHAA KPUCTAIMYECKAss peuIeTKay,
«METaIINYeCKas KpUCTANIMUECKAS] PEIIETKA», KCMECH»;

v KIaccuUIMPOBATh CIOXKHBIE HEOPraHUUYECKME BEIIECTBA IO CO CTaBy Ha
OKCHJIbl, OCHOBaHHS, KHUCJIOTBI M COJM;, OCHOBAaHMS, KHUCIOTBI M COJU IO
PacTBOPUMOCTHU B BOJIC; KUCIIOTHI 0 OCHOBHOCTHU U COJICP’KAHUIO KUCIIOPOA;

v\ ompenenarh INPHHAMICKHOCTh HEOPraHMYECKMX BELIECTB K OJHOMY U3
U3YUYEHHBIX KJIaCCOB(OKCHJIBI, JIETYYHE€ BOJOPOJHBIE COCJIMHEHHUS, OCHOBAHMSI,
KHUCJIOTHI, COJIN) TI0 (hopMyJie;

v ONKCHIBATH CBOWCTBA OTJAENBHBIX IPEACTaBUTENEH OKCHIOB (Ha IpUMEPE
BOABI, YIJIGKUCJIOTO Ta3a, HErameHOW HW3BECTH), JIETYyYHX BOJOPOJIHBIX
COEIMHEHUN (Ha MpuMepe XJIOPOBOJOpPOJa M aMMHaKa), OCHOBaHUU (Ha MpuMepe
TUAPOKCUIOB HATPHSI, KU U KaJIbLKA), KUCIOT (Ha MpUMepe CepHOU KUCIIOTHI) U
coJieit (Ha mpuMepe XJopujia HaTpusl, kKapOoHaTa Kaibius,pocdara KabLus);

v/ OIpeAessTh BAJIEHTHOCTh U CTENEHD OKHUCIIEHHS 3JIEMEHTOB B BEIIECTBAX;

v’ cocraBiATh  (POPMYIbl OKCHIOB, OCHOBAaHMH, KHUCIOT M COJIEH 110
BAJICHTHOCTSIM M CTENEHSIM OKHUCICHHMS DJIEMEHTOB, a TaKXe 3apslaM HOHOB,
yKa3aHHBIM B Ta0JIHMIIE pACTBOPUMOCTH KUCJIOT, OCHOBAHHM U COJIEH;

v/ COCTaBJIATH HA3BAHUS OKCUIOB, OCHOBAHUM, KACIIOT U COJICH;

v CpaBHHMBATh BAJEHTHOCTh W CTEHEHb OKUCIEHUS, OKCHIBI, OCHOBaHHI,
KHUCJIOTBI M COJIM IO COCTaBY;

v HCIOIB30BaTh TAOIMIYy PAaCTBOPUMOCTH JJIs OIPEICICHUS PAaCTBOPHMOCTH
BEIIECTB;

v yCTaHABIMBATh TCHETHYECKYIO CBS3b MEKAY OKCHAOM W THIAPOKCHIOM H
HA00OpOT; TMPUYUHHO-CICACTBEHHBIE CBSI3W  MEXKJIY CTPOCHHEM  aToMma,
XUMHYECKOW CBS3BI0 W THUIOM KPHUCTAJUIMYECKOM PEIIETKHM XUMHUYECKHUX
COCJIMHCHUIA;

v XapakTepu30BaTh aTOMHBIEC, MOJIEKYIIIPHBIE, HOHHBIE METAJUTHYECKHIE
KPHUCTAJUIMYECKUE PELIETKN; CPEAY PacTBOPa € MOMOIIBIO MIKaisl pH;

v [IPUBOJIUTH IIPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU KPUCTAJINYECKOM
pELIETKY;

v [IPOBOJMTH HAOJIIOIEHNUS 3a CBOMCTBAMM BEIECTB U SIBICHHUSIMHU,
MPOUCXOASIIAMU C BEIIECTBAMU,;



v’ co0uoaTh TpaBuiIa TEXHUKU 0E30IIaCHOCTH TIPH MPOBEICHUN HAOIIOICHAN 1
OTIBITOB;

v’ HccrenoBarh cpeay pacTBOpa ¢ MOMOIIBIO HHIMKATOPOB;

v’ OKCIIEPUMEHTAIBHO PA3INnYaTh KACIOTHI  IIEIOYH, TOJIB3YSCh
WHJIUKATOpaMH;

v HCHOJIB30BaTh IPU PEIIECHUH PACUYETHBIX 3a/1a4 OHATHSI «MacCcoBast OIS
AJIEMEHTA B BEIIECTBE», «MAcCOBasi A0JIsl PACTBOPEHHOTO BEUIECTBA», «0ObeMHas
JI0JIsl Ta3000pa3HOT0 BEIECTBAY;

v’ obparmarbes ¢ 1abopaTopHbIM 000PYIOBAaHUEM U HATPEBaTEIBHBIMU
npubopaMu B COOTBETCTBUHU C MPABWIIAMU TEXHUKH 0€30MaCHOCTH;

v\ ONMCBHIBATH XUMHUYECKUHN DKCIIEPUMEHT C MTOMOIILI0 €CTECTBEHHOTO (PYCCKOro
WM POJTHOTO)SI3bIKA U SI3bIKA XUMUU;

v/ JlenaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA;

v TOTOBWTH PacTBOPHI C OMPEICICHHON MAaCCOBO# J0JIEil paCTBOPEHHOTO
BEIIECTBA;

v IPUTOTOBUTH PACTBOP M PACCUMTATH MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM
BEIIECTBA.

Memanpeomemnuie pezynomamsi 00yyeHus

Yyammuncs 10KEeH ymemsy.

v’ COCTaBJIATH HAa OCHOBE TEKCTA TaOJIUIIbI, B TOM YHCIIE C IPUMEHEHHEM CPEICTB
UKT;

v 0Jl pyKOBOJCTBOM YYHTENIS TPOBOJUTH OMOCPEI0BAHHOE HAOIIOCHHUE;

v 0Jl pyKOBOJCTBOM YYHTENS OPOPMIIATH OTUET, BKIIFOYAOIINI OTIMCAHUE
HKCIIEPUMEHTA, €r0 PEe3yJIbTaTOB, BEIBOJIOB;

v’ OCYIIECTBIATH HHAYKTHBHOE 00001IEeHHE (OT EUHUIHOTO JTOCTOBEPHOTO K
0011eMy BEpOSITHOCTHOMY), T. €. OIPENIETSATh OOIINE CYIIIECTBEHHBIE MPU3HAKU
IBYX 1 00jiee 00BEKTOB U

¢bukcupoBaTh UX B (hOpMe TTOHSATHSI WIIH CYXKICHUS,;

v/ OCYIIECTBIATH JEAYKTUBHOE 00001IeHHE (ITOABEAECHHE €IUHIIHOTO
JI0OCTOBEPHOTO MO 00111ee JOCTOBEPHOE), T. €. AKTyaTu3UPOBATh MOHITHE WU
CYXKJIEHHE, U OTOXKIECTBISATh C HUIM COOTBETCTBYIOIINE CYIIECTBEHHbBIE TPU3HAKU
OJHOr0 Uian 00Jjiee 00HEKTOB;

v’ OIpEeAENATh acleKT KiIacCU(PpHUKaIHH;

v OCYIIECTBIATH KJIaCCH(UKALIUIO;

v/ 3HATh M UCIIOJIB30BATh Pa3IMIHbIE (POPMBI IIPEICTABIECHHS KIACCUPHKALIIH.
Tema 4. U3MeHeHusl, mpoucxoasinue ¢ Bemecrsamu (12 yacos).

[lonsiTue sIBJIEHUMN, CBSI3aHHBIX C U3MEHEHUSIMU, IPOUCXOSAIIUMHU C BEIIECTBOM.
SIBneHus, CBA3aHHBIE C UBMEHEHUEM KPUCTAJUIMYECKOIO CTPOEHHMS BEIlleCTBa MpHU
MOCTOSSHHOM €ro cocTaBe, — (Qu3nyeckue siBieHus. Dusndeckue SBICHUS B
XAMHH: JUCTAUISIUS, KPUCTATU3AINS, BBIIAPUBAHUEC W BO3TOHKA BEIIECTB,
bunpTpOBaHUE U LEHTPUPYTUPOBAHUE.

SIBneHus, cBSI3aHHbIE C U3MEHEHUEM COCTaBa BEIIECTBA, — XMMHUUYECKUE PEAKIIHUH.
[Ipu3Haku U ycioBUsI TPOTEKAHUSI XUMUYECKUX peakluid. Brinenenre TeraoTsl U
cBeTa — peakuuu ropeHust. [louarre 00 3K30- U SHAOTEPMUUYECKUX PEAKIIUSX.



3aKOH COXpaHEHUS MACCHI BEUIECTB. XUMUYECKUE YPABHECHHS. 3HAUEHUE UHIEKCOB
1 ko3¢ punrienToB. CocTaBieHne YpaBHEHUN XUMHUECKUX PEAKLIUMA.

Pacuersl 1o XuMH4YeCKMM YypaBHEHMSAM. PemeHne 3anady Ha HaxO0XICHUE
KOJIMYECTBa, MacChl WIK 00bE€Ma MPOAYKTa PEAKIUHU MO KOJIUYECTBY, Macce WU
00BeMy HMCXOJHOTO BelecTBAa. PacueTel ¢ HCMONB30BAHUEM MOHATHS OIS,
KOT'Jla MCXOJHOE BEIIECTBO JAHO B BHUJE PacTBOpa C 3aJaHHOM MAacCCOBOM JOJIEH
PACTBOPEHHOIO BEIIECTBA WIIA COAEPKUT ONPEIEIECHHYIO T0II0 IPUMECEH.
Peaxuuu pasmoxenusa. IlpencraBieHne O CKOPOCTH XUMMYECKUX PEAKLIMM.
Karanuzaropsl. @epmentsl. Peakiuum  coeauHeHusa. Kartanutuueckue u
HEKaTaJUTUUYECKUE peaklMh, oOpaTUMble W HeoOpaTumble peakuuu. Peakiuu
3amenieHud. P akKTMBHOCTM — METAJUIOB,  €r0  MCIHOJIb30BaHHE  JUIA
IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKLINNA MEXKy METaJuIaMU U KHUC-
JIOTaMH, PEAKIHUN BBITECHEHUSI OJTHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTrUMU
METaJuIaMHu.

Peakiiun oOmena. Peakuuu HeWTpaiu3anuu. YCIOBUS NPOTEKAHMUS pPeaKIui
oOMeHa B pacTBOpax J0 KOHIIA.

THUIbl XMMUUYECKUX pEaKIMi Ha IIPUMEpPE CBOMCTB BOJBI. Peakuus pasiioxeHus —
ANEKTPOJIN3 BOABI. Peakuuu coenvHEHUsi — B3aMMOJIEMCTBUE BOJbI C OKCHUIAMU
METaJJIOB U1 HEMETAJJIOB.

VYcnoBue B3aMMOJEHCTBUS OKCHJIOB METAJUIOB M HEMETAUIOB ¢ Boaou. [lonsTue
«TUOPOKCUIIB». Peaknuu 3amenieHrns — B3aUMOJEKUCTBUE BOABI C METaJUIaMHU.
Peakiuu o6MeHa — ruAposn3 BEUIeCTB.

JMemoncTpanuu. [Ipumepsl ¢usnueckux sBICHUMN: a) IuiaBieHue mnapaduHa; 0)
BO3TOHKA MoJja WiId OEH30MHOM KUCIIOTHI; B) PACTBOPEHUE OKPAILIEHHBIX COJIEH; T)
muddy3us TyMIUCTHIX BEIIECTB C TOPSIIEH JaMMOYKM HakanuBaHus. lIpumepsr
XUMHUYECKHUX SIBJICHUMN: a) ropeHue Maruusi, ¢pocdopa; 6) B3auMOACHCTBUE CONSTHON
KHCJIOTBI C MpPaMOpoOM WM MeJIOM; B) mnosydyeHue ruapokcuaa meau (II); 1)
pacTBOpPEHHE MOIYYEHHOTO THAPOKCHAA B KHCIOTAaX; /1) B3AUMOAECHCTBUE OKCHJIA
menu (II) ¢ cepHOMl KHCIOTON TpU HArpeBaHUU; €) pa3JIoKCHHE INepMaHraHaTa
KaJlis; %) pa3ioKeHue MEepoKCUAa BOJAOPOJia C MOMOIIBIO JUOKCHUIA MapraHia u
KaTanas3bl KapToQelss Uil MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBICHHBIX KUCIOT C
MeTaJlJIaMHU.

JlabopaTopHble onbiThl. 16. IlpokanuBanue Menu B IJIaMEHHU CIUPTOBKH. 17.
3amenienue Meau B pactBope xiopunaa meau (II) sxenezom.

IIpakTuueckue padorsl. 4. AHAIN3 MOYBHI U BOABI (JIOMAIIHUIN SKCIIEPUMEHT). 5.
[IpusHaku

XUMHYECKHX PEAKIIUM.

IIpeomemmnvie pezyromamuol 00yueHus.

VYyamuiicst TOMKEH ymemsy.:

v\ HCTONBb30BaTh IPU XapaKTEPHUCTHUKE BEHIECTB TOHATHUS: (IUCTUIIISIIUSY,
«TEPETOHKAY, «KPUCTAIIIU3AIUNY», «BbIIAPUBAHUEY, «(PUIBTPOBAHUEY», «BO3TOHKA,
Wi  cyOonuMmanus», «OTCTAauBaHUE», <«UEHTPUPYTUPOBAHUE», «XUMHUYECKAs
peakuus», «XUMHYECKOE YPaBHEHUE», «PEAKIHH COCIUHEHUS», «PEaKLUu
pa3lIOKEHUSA», «peakuuu OOMEHa», «peaKlUHH 3aMEIICHUs», «PEaKIuu
HEUTpaIN3alun», «IK30TEPMUUYECKHE DPEAKLUN», «3HIOTEPMHYECKHE pEeaKLun»,



«peaKIUU TOPEHUS», «KATaau3aTopbl», «HEepPMEHTHI», «OOpaTHUMBIC PEaAKIUN»,
«HEOOpaTUMBbIE PEaKIUu», «KATATUTUYECKUE pPEaKIHUN», «HEKATATUTUYECKUE
pEaKIUN», «PsAJl AKTUBHOCTU METAJUIOBY, «KTHAPOIIU3»;

v\ yCTaHaBIWBaTh IPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY (U3HUCCKUMU
CBOMCTBaMU BEILIECTB U CITIOCOOOM pa3/iesICHUs] CMECeil;

V' OOBSACHATH 3aKOH COXPAHEHHUS MAacChl BEIIECTB C TOYKH 3PEHHS aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS;

v COCTaBIIATH YPaBHEHHs XUMHUECKMX PEaKIMii Ha OCHOBE 3aKOHA COXPAHEHHUS
MACCHhI BEILIECTB;

v\ ONMCBIBATH PEAKIUH C MOMOIILI €CTECTBEHHOrO (PYCCKOrO WM POIHOIO)
SI3bIKa U A3bIKa XUMUU;

v KimaccuUIMPOBaTh XMMUYECKUE PEAKIUU [0 YHMCIY M COCTaBY HMCXOIHBIX
BEIIECTB U MPOJAYKTOB PEaKIMH; TETUIOBOMY (D (PEKTy; HAMPaBICHUIO MPOTEKaAHUS
pEaKIUK; YyYaCTHIO KaTaau3aTopa;

v\ HMCHONB30BaTh TAONMIy PAaCTBOPMMOCTH JUIS OINpPENEICHHMS BO3MOXKHOCTU
NpPOTEeKaHUsI  peakuuii  oOMeHa; JJICKTPOXUMHUYECKHUN  psAJ  HaNpsHKCHHH
(aKTHBHOCTH) METAJIJIOB IS OINpPEACJICHUS BO3MOYKHOCTH MPOTCKAHHUS pPEaKIHi
MEX]1y METAJUIAMU U BOJIHBIMU PACTBOPAMU KHUC-

JIOT U COJICH;

v\ HaOmIo#aTh W ONKWCHLIBATH INPU3HAKM W YCIOBUS TEYEHUS XUMHUYECKHUX
peakuuii, JejaTh BBIBOJBI HAa OCHOBAaHMM aHaiW3a HAOMIONEHMA  3a
AKCHEPUMEHTOM;

v\ OpOBOIUTH pacdyeThl 10 XHMHYECKAM YPaBHEHUSM Ha HaXOKIECHHE
KOJIMYECTBA, MACCHI WJIN

o0beMa MPOAYKTa pEakUUH MO KOJIUYECTBY, Macce WIM 00beMy HCXOIHOTO
BEILECTBA; C UCMOJb30BAHUEM MOHITHUS «IOJIS», KOT/Ia UICXOJHOE BEIIECTBO JAaHO B
BHJIE pacTBOpa C 3aJaHHOM MacCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA WU
COJIEPKUT ONPEACICHHYIO JOJII0 PUMECEH.

Memanpeomemnuie pesynrbmamsi 00yyeHus

Y4ammuncs 10KEeH ymemsy.

v/ COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM YKCJIE C MPUMEHEHHEM CPEICTB
UKT;

v\ CcaMOCTOATEIBHO O(POPMIIATH OTYET, BKIIOYAIOIIUM ONMUCAHUE DKCIIEPUMEHTA,
€ro pe3yJIbTaToOB, BBIBOJIOB;

v UCIOJB30BaTh TAKOM BHJ MBICIIEHHOTO (HIEAIBLHOI0) MOJEIUPOBAHMS, Kak
3HAKOBOE MOJIEJIUPOBaHUE (Ha MPpUMEpPE YPaBHEHUN XUMUYECKUX PEAKIIUN);

v pasznuyath 00BEM U COEPKAHKE TIOHSTHH;

v pasinyaTth POJOBOE U BUIOBOE MOHSATHS

v OCYILECTBISTH POJOBHIOBOE ONPE/IEIICHUE TOHATHHA.

Tema 5. PactBopenue. PactBopbl. CBoOlCTBa pACTBOPOB 3JIEKTPOJINTOB

(15 gacoBs)

PactBopenne kak Quzuko-xumuueckuii mporecc. Ilonsitue o ruaparax u
KpucTtamioruapartax. PactBopuMocts. KpuBblE pacTBOPUMOCTH Kak MOJIEIb
3aBUCUMOCTH PAacTBOPUMOCTH TBEPJbIX BELIECTB OT TeMmnepaTypsl. HaceleHHbIe,



HEHACBIIIEHHbIC U MEPECHIIICHHBIE PACTBOPHL. 3JHAYEHUE PACTBOPOB JJISI IPUPOIBI
U CEJIBbCKOTO XO35MCTBA.

[TonsiTue 00 MEKTPOIUTUYECKON JUCCOIUALIMU. DIEKTPOJIUTHI U HEITEKTPOJIUTHI.
MexaHusm AucCOLMalUi JJIEKTPOIUTOB C PA3JIMYHBIM XapaKTEpPOM  CBS3H.
CreneHb EKTPOIUTHUECKON quccorranui. CUIIbHBIE U CIA0bIe DJIEKTPOIUTHI.
OCHOBHBIE TOJIOKEHUSI TEOPUHM DICKTPOJIUTUUYECKOW auccounanuu. HoHHbIE
ypaBHEHUs peakiuid. Peakuuu oOMeHa, uaymme 10 KOHIa.

Kinaccudukanys MOHOB U UX CBOMCTBA.

Kucnotel, ux xnaccudukamus. Juccoumarusi KUCIOT U UX CBONCTBA B CBETE
TEOPUU NEKTPOJIUTHUECKON JUCCcoMauni. MOJIEKyIsIpHble U MOHHbIE YPaBHEHUS
peakiuii. B3aummoneicTBHE KHCIOT C METAUIAMU. OJIEKTPOXUMUYECKUH PNl
HanpsOKEHUW METAJUIOB. B3anMMOJENCTBHUE KHUCIOT C OKCHIAAMH METAJUIOB.
B3aumopelicTBue KHUCIOT C OCHOBAaHUSMU — pEAKUMS HEUTpaIu3aluH.
BiaumopneiictBue kuciot ¢ consimu. Mcnonb3oBaHue Tabauibl paCTBOPUMOCTH JIJIS
XapaKTEePUCTUKN XUMUYECKUX CBOMCTB KUCJIIOT.

OcHoBanus, ux kinaccudukanus. Jluccoruaiys OCHOBAaHUM U UX CBOMCTBA B CBETE
TEOPUM DJIEKTPOJMTUYECKOM AucCcOolMalvMi. B3auMoaencTBUE OCHOBAaHUU C
coisiMu.  Mcmonb3oBaHue TaOMMIBI  PACTBOPUMOCTU IS XapaKTEPUCTHUKHU
XUMHYECKUX CBOWMCTB OCHOBaHHM. B3aumMo-aencTBue MmIejlouer ¢ OKCHUIaAMH
HEMETAJIIOB.

Conu, uX aAWCCOLMAIMA W CBOWCTBA B CBETE TEOPUU DIICKTPOJIUTUUYECKON
JIMCCOIMAINH.

B3aumopeiictBue coieii ¢ MeTalylaMH, OCOOCHHOCTH  O3THUX  PEaKIIHil.
B3aumopeiicTBue colei ¢

coissMu.  Mcmonb3oBaHWe TaONMIIBI  PACTBOPUMOCTH  JIJII  XapaKTEPUCTUKU
XUMHYECKUX CBOMCTB COJICH.

O060061eHNe CBEICHN 00 OKCHIaX, UX KiIacCU(PUKAIMKU U CBONCTBAX.
['eneTnueckue paabl MeTauia U HeMeTauia. ['eHeThudeckast CBsI3b MEXKIY KiIacCaMu
HEOPraHWYECKHUX BEIIECTB.

OKuUCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OrnpenenieHue CTENEHEW OKHUCICHUS [JI1 3JIEMEHTOB, OO0pa3ymolIMX BeEIIeCTBa
pa3HBIX Ki1accoB. Peakninm MOHHOTO OOMEHA U OKUCIIUTEIIbHO-BOCCTAHOBHUTEIIHHBIC
peakiu. OKMCIUTEIb U BOCCTAHOBUTEIb, OKUCIICHUE W BOCCTAHOBJICHUE.
CocTtaBieHne ypaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJ0M
3JIEKTPOHHOTO OajaHca.

Tema 6. O000meHue U 3aKkpenienue (3 yaca)

CBoiicTBa NpOCTHIX BEIIECTB — METAJIJIOB M HEMETAIUIOB, KUCIIOT U COJIEH B CBETE
OKHCITUTEIbHO-BOCCTAHOBUTEIIBLHBIX PEAKIIUH.

JemoncTpanum. VcnelTanue BENECTB U UX PACTBOPOB HA BJIEKTPOINPOBOIHOCTD.
3aBUCUMOCTb  3JIEKTPONPOBOAHOCTA YKCYCHOM KHCIOTBI OT KOHUEHTPALUU.
JIBM>KEHHE OKpalI€HHBIX

WOHOB B JJIEKTPUYECKOM IToje. B3auMoneincTBue LHHKA C CEPOM, COJSHOU
KHUCJIOTOM, XJIOPUJIOM

Menu (II). l'openne marnusi. B3anmoeiicTBue XJIOpHOI U CEPOBOIOPOTHON BOJIBI.



JlabopaTopHbie ombIThl. 18. B3anmMonelcTBHE pacTBOPOB XJIOpUAA HATPUS U
HUTpaTa cepeodpa.

19. TlomyuyeHne HepacTBOPUMOIO THUAPOKCHIA U B3aUMOAECWUCTBUE €ro C
kuciaotamu. 20. B3aumojeiicTBue KHUCIOT ¢ ocHOBaHUsIMHU. 21. B3aumojeiicTBue
KHCJIOT C OKCHJIaMHU METaJJIOB. 22.

BzaumMopeiicTBue KUCIOT ¢ MeTayilaMu. 23. B3amMopeiicTBue KHUCJIOT C COJISIMU.
24. B3aumojelcTBUE IIejaouel ¢ KuciaoTramu. 25. BzamMmopeicTBue mienodeu ¢
OKCHJaMH HEMETAJJIOB. 26.

B3anmoperictBue menouei ¢ cosamu. 27. [lonydeHne U CBOMCTBAa HEPACTBOPUMBIX
OCHOBaHMH.

28. Bs3auMmopeiicTBHE OCHOBHBIX OKCHJIOB C KuciaoTaMu. 29. BzaumopgeiicTBue
OCHOBHBIX OKcHJOB ¢ Bojou. 30. BzamMmojeiicTBHE KHCIOTHBIX OKCHIOB CO
meiaogamMu. 31. B3amMomelcTBHE KHCIOTHBIX OKCHUAOB C BOAOH. 32.
BzanmoneiictBue cosell ¢ kuciaortamMu. 33. B3aumMonencTBue cosieil ¢ IieJIoUaMu.
34. B3aumogeiictBue coieil ¢ coimsiMu. 35. B3zaumoneiicTBue pacTBOPOB CONEH C
METaJlJIaMH.

IIpakTuyeckue padoTel. 6. PerieHne sKCepuMeHTaIbHbIX 3a1a4.

IIpeomemmnuie pezyromamol 00yueHus

Yyammuncs 10KEeH ymemsy.

v\ HCHONB30BaTh IPU  XapaKTEPUCTHKE MPEBPALIEHUI BEINECTB IOHSTHUS:
«pacTBOPY», «QIIEKTPOJIUTHYECKAS JIMCCOITHAITHS, «OQIIEKTPOTUTHI»,
CHEDJICKTPOJIUTBI», «CTEIEHb JUCCOIHAIIUNY, «CUIbHBIE JIEKTPOIUTHIY, «Cladble
AJEKTPOJUTHIY, «KATHOHBD», «AHUOHBD», «KHUCJIOTBD», «OCHOBAHUS», «COJH,
«MOHHBIC pEaKIMu», «HECOoJeoOpa3yrole OKCHUIB»,  «COJICOOpa3yIoIIue
OKCHJIbI», «OCHOBHBIE OKCUIBI», KUCIOTHBIE OKCUJIBDY, KCPEIHUE COJIN», «KUCIIbIC
COJINY, «OCHOBHBIE COJINY, «TEHETUYECKUU Py, «OKHCIUTEIIHLHO -
BOCCTAHOBUTEJILHBIE PEAKIIUNY, «OKUCIUTEIbY», «BOCCTAHOBUTEIbY, «OKUCICHUE,
«BOCCTAHOBJICHHECY;

v\ ONMCBLIBATH PACTBOPEHHE KaK (PM3MKO-XUMHUYECKHMI IIPOLIECC;

v\ WJUIIOCTPUPOBATH npuMepamMu OCHOBHBIE ITOJIOKECHHUS TEOpUHU
BJICKTPOJIUTHYECKON  TUCCOLMALIMU;, TEHETUYECKYI0  B3aUMOCBS3b  MEXKIY
BelllecTBaMU (ITPOCTOE BEIMIECTBO — OKCUJ — TUAPOKCUI — COJIb);

v\ XapakTepu3oBaTh OOLIME XUMHUUECKHE CBOMCTBA KHUCJIOTHBIX M OCHOBHBIX
OKCHJIOB, KHCJIOT, OCHOBAaHUW WU COJIEH C MO3ULUUN TEOPUU DIIEKTPOIUTHUECKOU
TACCOLMAIAN; CYIIHOCTb  JJCKTPOJUTHYECKOW JIMCCOLMAIMM  BEIIECTB C
KOBAJEHTHOM IOJSPHOM M  HOHHOM  XUMHYECKOW  CBSI3bIO;  CYIIHOCTH
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINN;

v\ IpUBOIUTH NPUMEPHI PEAKIMIA, MOATBEPXKIAIONIMX XHMHUYECKHE CBOMCTBA
KUCJIOTHBIX U OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAHWM M COJICH; CYIIECTBOBAHUE
B3aMMOCBS3U MEK1y OCHOBHBIMH KJIACCAMU HEOPTAHUYECKUX BEIIIECTB;

v\ xmaccuUIMpOBaTh XMMHYECKME PEAKIUM 110 «HM3MEHEHHIO CTEleHEH
OKHCJICHUS JIEMEHTOB, 00Pa3yIOIUX Pearupyrollre BEeImecTBay;

v\ COCTaBIATH  YPaBHEHHUS  DJIEKTPOJIUTHYECKOH  JUCCOLUAIMM  KHCJIOT,
OCHOBAHHM U COJIEW; MOJICKYJIIPHBIE, IMOJIHBIE U COKPAIICHHBIE HOHHBIC YPABHECHUS
peaxkiuii c y4acTUEM AJICKTPOJIUTOB; ypaBHEHUS OKHCJIUTEIILHO-



BOCCTAaHOBUTENBHBIX pEaKIMi, WCIONb3yd METOJ JJIEKTPOHHOrO OallaHca;
YpaBHEHHUS PEAKIHMi, COOTBETCTBYIOMIMX TMOCIEIOBATEIBHOCTH («IIETIOYKE))
MPEeBpAIICHUN HEOPTAHMUYECKUX BEIIECTB PA3NUYHBIX KJIACCOB;

v/ OmpeaessaTh OKUCIUTENIh U BOCCTAHOBHUTEb, OKHCIEHHE W BOCCTAHOBJICHHE B
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIX PEAKIIHSIX;

v yCTaHABIWBAaTh MNPUYNHHO-CIICJCTBEHHBIC CBS3M: KJIAacC BEIIECTBA —
XUMHAYECKNE CBOWCTBA BEIECTBAa; HAOMIONATh W OMHUCHIBATH PEAKIUU MEXKIY
AIIEKTPOIUTAMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKa U
SI3bIKA XUMUH,

v IpPOBOIUTH OIBITHI, MOATBEPKIAIONIME XHMUYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPTaHMYECKUX BEIIECTB.

v obpamarbcsi ¢ J1abopaTopHbBIM 00OpYJOBAaHWEM W HarpeBarellb HBIMU
npubopaMu B COOTBETCTBHH C MIPABHJIAMU TEXHUKU O€30MMaCHOCTH;

v'  HabmojaTh 3a CBOMCTBAMH BEIIECTB W SIBICHUSMH, MPOMCXOIAIIAMA C
BEIIECTBAMU;

v/ ONUCHIBATH XUMHYECKHM IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIA POJHOTO) SI3bIKA U SI3bIKA XUMUH;

v/ Jlenath BBIBOJIBI IO pE3yJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.
Memanpeomemnuie pezynomamsi 00yyeHus

v Yuamuiics JOIDKEH ymemop:

v’ JlefaTh MOMETKH, BBIUCKH, IIMTUPOBAHUE TEKCTA,

v’ COCTaBJIATH JIOKJIA;

v/ COCTaBJIATH HAa OCHOBE TEKCTA TPa)MKH, B TOM YKCIIE C IPUMEHEHHEM CPEICTB
UKT;

v/ BJIajIETh TAKMM BHJOM HM3JI0KEHHS TEKCTA, KaK pacCykIeHHUE;

v HCIOJB30BaTh TaKOM BHJ MBICICHHOTO (MIEAILHOT0) MOJAEINPO BaHHsS, Kak
3HAKOBOE MOJIETUPOBaHUe (Ha TpUMEPEe YpPaBHEHUM pEakuuid IUCCOIUAIINH,
MOHHBIX YPaBHEHUHN peakiuil, MOTypeaKinii OKUCICHUA-BOCCTAHOBIICHUS);

v pazaMyarh KOMIIOHEHTHI JOKa3aTelbCcTBAa (TE3UC, apryMeHThl W (POopMy

JI0Ka3aTeJIbCTBA);
v’ OCYIIECTBIATH MPAMOE UHIYKTUBHOE JI0KA3aTELCTBO;
v\ Ompenenrs, HCXOs u3 y4eOHOM 3a7a4H, HEOOXOIUMOCTh

HEIMOCPEICTBEHHOTO MJIM OMOCPET0BAHHOTO HAOIIOACHUS;
v’ caMoCTOATEIBHO (POPMUPOBATH IPOrPAMMY DKCIIEPUMEHTA.
Pe3epBHOe Bpemsst — 1 4.

Jluunocmuvle pesynomamol 00yueHUs

Yyamuiicst TOMKEH

v’ 3HaTh M IOHUMATh: OCHOBHBIC HCTOPUYECKHE COOBITHS, CBA3aHHBIC C
pa3BUTHEM XMMHH U OOIIECTBA; JOCTHKEHUS B 001aCTH XUMHUH U KYJIbTYPHbBIC
Tpaauuuu (B 4aCTHOCTU, HAYYHBIE TPAJAUIIMU) CBOEH CTpaHbl; 001IEMUPOBbHIC
JOCTH>KEHUS B 001aCTH XMMUU; OCHOBBI 3I0POBOT0 00pa3a >KU3HU; MpaBUIia
MOBEJICHUSI B UPE3BbIYAHHBIX CUTYAIUSAX, CBA3AHHBIX C BO3JICHCTBUEM

Pa3JIMYHBIX BEUIECTB; COLMAIBHYIO 3HAUUMOCTh U COJIep:KaHue mpodeccuid,
CBSI3aHHBIX C XUMHUEN; OCHOBHBIE MTPaBa U 00S3aHHOCTHU IPaKIaHUHA (B TOM YHCIIE



y4aIlerocs), CBSI3aHHbIE CIIMYHOCTHBIM, MTPO(ECCUOHAIBHBIM U JKU3HEHHBIM
CaMOOIIPEICIICHUEM,;

v/ MCHBITBHIBATh: YYBCTBO TOPIOCTH 38 POCCHUCKYIO XMMUYECKYIO HAYKY U
YBOXKEHUE K UCTOPUH €€ PA3BUTHUS; YBAKECHUE U IPUHATHE JOCTUKECHUN XMMUU B
MHUpPE; YBOKECHHUE K OKPYKAIOIMUM (YUalTUMCS, YUUTEISAM, POJAUTENSIM U Jp.) —
YMETh CIYIIATh U CIBIIATH MAapTHEPA, MPU3HABATH MPABO KAXKIOTO Ha
cOOCTBEHHOE MHEHHE Y TPUHUMATh PEIICHHS C y4ETOM MO3UIUN BCEX
YYaCTHHUKOB; CAMOYBQXEHHUE U IMOILMOHATBHO-TIOJI0KUTEIBHOE OTHOLIEHUE K
cebe;

v [IpHM3HABaTh: LEHHOCTH 3J0POBbS (CBOEr0 M IPYrUX JIIOJEH); HEOOXOAUMOCTE
CaMOBBIPAXKEHHUS, CAMOPEATTU3ALINY, COITMATIBHOTO TPU3HAHMUS;

v 0CO3HaBaTh: TOTOBHOCTH (MIIM HEFOTOBHOCTH) K CAMOCTOSTEIBHBIM [TOCTYIIKAM
U JICCTBUSAM, MPUHSITHIO OTBETCTBEHHOCTH 3a UX PE3yJIbTaThl, TOTOBHOCTh (WM
HErOTOBHOCTh) OTKPBITO BHIpakaTh W OTCTAWBAaTh CBOIO IMO3UIMIO M KPUTHUYHO
OTHOCHUTBHCSI K CBOMM IO CTyNKaMm;

v\ [POSBIIATE: J0OPOKEIATENBHOCTh, JOBEPUE M BHHUMATEIBHOCTH K JIHOIAM,
TOTOBHOCTh K COTPYAHHYECTBY M JIpyk0€, OKa3aHUIO MOMOIIY HYKIAIOIIUMCS B
Hel; yCTOWYMBBINA MTO3HABATEIbHBIN UHTEPEC, HHUITMATUBY U JIF0003HATEIILHOCTD B
M3YUYCHUU MHUpa BEIIECTB M PEAKLMH; LEJICYCTPEMICHHOCTh U HACTOMUYMBOCTH B
JIOCTH)KCHUU 1IeJIel, TOTOBHOCTh K TPEOJIOJICHUIO TPYIAHOCTEH; yOSKICHHOCTh B
BO3MOKHOCTH TIO3HAHUS TMPUPOABI, HEOOXOJUMOCTH PA3yMHOTO HCITOIH30BAHUS
JTOCTH)KCHUN HAYKH M TEXHOJIOTHUH IS pa3BUTHS OOIIECTBA;

v\ yMEThb: yCTAHABIMBATEL CBA3b MEKY LIEIbI0 U3YUEHUS XUMUM U TEM, [UIS YETO
OHA OCYHIECTBIsICTCS (MOTHUBAMH); BBINOJHATH MPOTHOCTUYECKYIO CAMOOIIEHKY,
PETYJIMPYIONIYI0 aKTUBHOCTh JIMYHOCTH HA 3Tare €€ BKJIIOYECHHUS B HOBBIA BUJL
NEATEeIbHOCTH, CBA3aHHBIA C HA4YajloM HM3Yy4YEHHUS HOBOTI'O Y4eOHOTO mpeamera —
XUMUM; BBITIOJHATH KOPPUTHPYIOLIYIO CAMOOIIEHKY, 3aKJIF0YAIOIIYIOCS B KOHTPOJIE
3a TIPOIIECCOM M3YYCHHUS XHMHUHU M BHECEHHHM HE-00XOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX dTalaM M Ccroco0aM W3y4YeHUs Kypca XUMHH;, CTPOHUTH
KU3HCHHBIC W TMPOGECCHOHANBHBIC IIJIAHBI C YYE€TOM KOHKPETHBIX COITMAIBHO -
WCTOPUYECKHUX, MOJUTHUYECKUX UM OSKOHOMHMYECKHX YCIOBHH; OCO3HABATh
COOCTBEHHBIC IIEHHOCTH W MX COOTBETCTBHE NMPHUHHUMAECMBIM B KHU3HH PEIICHUSM;
BECTH JMAJIOT HA OCHOBE PABHOIPABHBIX OTHOIICHWHW M B3aMMHOTO YBAXXCHUS;
BBIJICJIATh HPABCTBEHHBIM AaCHEKT MOBEICHUS M COOTHOCUTH IMOCTYNKU (CBOM U
JIPYTUX JIFOAeH) U COOBITHS C MPUHIATHBIMHA ATHUYSCKUMH HOpPMaMH; B IIpejaeiiax
CBOMX  BO3MOXXHOCTEH  MNPOTUBOAECUCTBOBATH  JCWCTBUSAM W  BIMSHUSAM,
MPEJICTABISAIONIUM YIPO3y KW3HU, 3IO0POBBIO M 0€30MaCHOCTH JIMYHOCTH U
o0111eCcTBA.

9 kJaacc (2 4 B HEeN0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsl)

IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca Xumun 8 kiiacca (5 q)



XapakTepucTUKa JJIEMEHTa II0 €ro noyoKeHuto B llepuomuueckon cucreme
xumuueckux daneMmeHToB JI. M. MenngeneeBa. CBOMCTBa OKCHIOB, KHCIIOT,
OCHOBAaHMN M COJIEM B CBETE€ TEOPUU DIIEKTPOJIUTUYECKON AUCCOLMALMU U
OKHUCJICHUA-BOCCTAHOBJICHUS.

[lonsiTue o nepexoaHbIX AneMeHTax. AMporepHocTs. ['eHeTnueckuit psia
IIEPEXOTHOTO 3JIe-MEHTA.

ITepnonnueckuii 3axkoH u Ilepuonuueckas cucrema XuMu4yeckux aneMeHToB /. U.
MengneneeBa. XuMuyeckas oOpraHusalys JKMBOM W HEXHUBOM IPUPOIBI.
XUMUYECKUNA COCTaB sApa, MAHTUU U 3€MHOM KOpPbl. XMMHUYECKHE DJIEMEHTHI B
KJIETKaX KUBBIX OPraHU3MOB. Makpo U MUKPO3JIEMEHTHI.

O6o001IeHne cBeieHU 0 XUMHUYEecKUX peakiusax. Kmaccuduxanus XUMHUECKHX
peaKkiui MO pa3IUYHBIM NPU3HAKAM: «YUCIO M COCTaB pEarupyroumx Hu
00pa3yIoluXxcsl BEIIECTBY, «TEIIOBON 3P (heKT», «HalpaBlIeHUE», «U3MEHEHHE
CTeNleHel OKUCIEHUS D3JEMEHTOB, O0O0pa3ylolIMX pearupyolne BellecTBay,
«(hazay, «uCIONb30BAHUE KATATU3ATOPAY.

[lonsiTHE O CKOPOCTHM XUMHYECKOM peakuuu. DakTopsbl, BIUSIOLIME HA CKOPOCTH
xuMHudeckux peakuuil. Katanuzatopsl u katanus3. MIHruOuTopbl. AHTHOKCUAAHTHI.
JMemoncTpanuu. Paznmuunbie ¢opmbl Tabmuusl [I. M. MengeneeBa. Mopenu
aTOMOB 3JIEMEHTOB

1—3-ro mepuonoB. Mojenb CTpoeHHMs] 3eMHOro Mmiapa (TMOMepeyHbld paspes).
3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakuuu OT IMPUPOJbl pearupyromumx
BEILECTB. 3aBUCUMOCTb CKOPOCTM XHMHUYECKOW pEakUUH OT KOHIIEHTpaIuu
pearupyrommx BEIIECTB. 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOW pEakIuu OT
IUIOIAIA CONTPUKOCHOBEHUS PEArUPYIOIIMNX BEIIECTB («KHUTISIIHI CIOW).
3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW pEaKkIUH OT TEMIIEPaTypbl pPEarupyromux
BEIIECTB. | OMOTE€HHBIM M TETEPOreHHbIM KaTalin3bl. DEpMEHTATUBHBIN KaTajus.
NHrubuposanue.

JlabopaTopHblie onbIThl. 1. [lonydyeHne ruapoKcuaa UMHKA U UCCIIEIOBAHUE €O
CBOMCTB. 2.

MonenupoBanue noctpoeHus [leppoanyecko CUCTEMbl XUMHYECKUX 3JIEMEHTOB
J1. 1. MenneneeBa. 3. 3aMeneHue keae3oM Meau B pactBope cynbdara meau (I1).
4. 3aBUCUMOCTb CKOPOCTHU

XUMHUYECKOW pEaKIUMu OT IPUPOABl pPEarupyrolnx BEIIECTB Ha MOpuUMeEpe
B3aUMOJICHCTBUS KHUCJIOT C MeTaJUlaMHu. 5. 3aBUCUMOCTh CKOPOCTH XHMHUYECKO M
pEaKUHUK OT KOHIIEHTPALIMU PEArupyrolnX BELIECTB HA IIPUMEPE B3AUMOIACHUCTBUSA
[MHKA C COJISTHOM KHUCJIOTOM Pa3IMYHON KOHICHTPAIIHH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEakUUy OT IUIOIIAJA CONPUKOCHOBEHUS
pearupyromux BemecTB. 7. MoaenupoBaHUe «KHUISIIEro ciaosi». 8. 3aBUCUMOCTD
CKOPOCTM XMMHYECKOW PEaKIUU OT TEeMIEpaTypbl PEarupyrollnX BEIIECTB Ha
npuMepe B3aumozeiictBus okcuaa meau (II) ¢ pacTBOpoM cepHOMl KHCIOTHI
pa3nu4yHOM Temmeparypel. 9. Pa3noxkeHune mnepokcuaa BOAOPOAA € MOMOIIBIO
okcuna mapranna (IV) u karamazel. 10. OOGHapyxkeHHe KaTana3bl B HEKOTOPBIX
MUIIEBBIX MpoaykTax. 11. MarnbupoBanue B3auMOICMCTBHUS KUCIOT C METAJJIAaMHU
YPOTPOIIMHOM.

IIpeomemmnvie pezyromamuol 06yuenusl



Yyammuncs T0JKEeH ymemsy.

v\ HCMONB30BaTh TPH XapaKTEPHCTHKE IMPEBPALICHUI BEMICCTB IO HSITHS:
«XHMHMYECKasd PpEAKLUHS», «PEaKIUU COEAUHEHHUS», «PEAKLUU Pa3I0KEHUID,
«peakuuu OOMEHa», «pEeaKkUMH 3aMEIICHUS», «pPEeaKkluu HeUTpaIu3auumny,
«QK30TEPMUUECKUE PEAKIINNY, «IHIOTEPMUUYECKHE pe-

aKLHUN», «OOpAaTUMBbIE PEAKIUN», «KHEOOPATUMBbIE PEAKIIUNY, «OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIE  PEAKLUUN», «TOMOIEHHBIE pPEAKLHUH», «TE€TEPOrCHHBIE
peaKkum», «KATAIUTHYECKHE  PEAKUMN», «HEKATAIUTHYECKUE  PEAKLIHM,
«TerIoBOM 3((PEeKT XUMHUYECKON peakluuu», «CKOPOCTh XUMHUYECKOW pEeaKuun»,
«KaTaJu3aTop»;

v/ XapaKTepH30BaTh XUMHYECKUE IEMEHTHI 1-3-T0 EPHO/IOB MO UX TOJOKEHHUIO
B Ilepuomnueckoin cucreme xumudeckux oiemeHTtoB [[.- WM. Menneneesa:
XUMUYECKUI 3HAK, TOPAJKOBBIA HOMEp, NEPUON, Tpynmna, MNOArpymnna,
OTHOCHUTEJIbHAsl aTOMHasi Macca, CTpoeHue atoma(3apsj sapa, YMciIO0 MPOTOHOB U
HEUTPOHOB B sijpe, o0llee YHUCiIO 3JEKTPOHOB, PACHpEETICHUE DJIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM, IPOCTOE BELIECTBO, POopMyJia, HA3BaHUE U TUII

BBICHIETO OKCHJa W THAPOKCHIA, JETYYEro BOJOPOJHOIO COEAUMHEHUs (IS
HEMETAJIJIOR));

v/ XapaKTepH30BaTh OOILIME€ XWMHYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIOB H
TUAPOKCHUIOB;

v TIPUBOJMTH MPUMEPHI PEAKIHii, MOJATBEPHKAAIOIIMNX XUMHUUYECKHE CBOMCTBA
aM(pOTEPHBIX OKCUJIOB U TUAPOKCHUIOB;

v/ JaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKIIUi [0 YHCITY U COCTaBY UCXOIHBIX
BEIIECTB U MPOJYKTOB peakluy; TEMJI0BOMY 3()(PEKTy; HAIpaBICHUIO NPOTEKaAHUs
peaKIuyu; U3MEHEHUIO CTEIICHEH OKUCIICHHS DJIEMEHTOB; arperaTHOMY COCTOSHUIO
UCXOJIHBIX BEILIECTB; YUYACTUIO KaTaIU3aTopa;

v OOBSICHATH U NPUBOIUTH MIPUMEPHI BIMSHHUS HEKOTOPHIX (PakTo poB (pupoja
pearupyrommux BELIECTB, KOHLEHTpAlMs BEIIECTB, JaBICHHUE, TeMIEparypa,
KaTajau3aTop, IOBEPXHOCTb COINPUKOCHOBEHUS pEarupyrolluX BeEIIECTB) Ha
CKOPOCTb XMMUYECKUX PEaKLUH;

v\ Ha0moJaTth W ONKCHIBATH YPAaBHEHHUsS pPEAKIUi MEXIY BEHIECTBAMH C
ITOMOILBIO €CTECTBEHHOI'0 (PYyCCKOr0 WJIM POJHOI0) SI3bIKA U A3BIKA XUMHH;

v TIPOBOJAUTH OIBITHI, MOJATBEPIKIAIONINE XUMHIECCKHE CBOMCTBA aM(pOTEPHBIX
OKCHJOB M THUIAPOKCUIOB; 3aBUCUMOCTb CKOPOCTHM XMMHYECKOM pEaKkUuu OT
pasTUYHBIX (aKTOPOB (MpUpoaa

pearupyrommux BELIECTB, KOHLEHTpAlMs BEIIECTB, JABICHHE, TEMIIEpaTypa,
KaTajau3aTop, MOBEPXHOCTh CONPUKOCHOBEHUS PEArupyroIInX BEIECTB).
Memanpeomemmnvie pe3yromamul 00)4eHus.

VYyamuiicst TOMKEH ymemsy.:

v ompeAessTh Ieib y4eOHOW JESTENPHOCTH C [OMOIIBIO  YUHTENS U
CaMOCTOSITEIIbHO, HCKaTh CPEJICTBA €€ OCYILECTBIIEHUS, paboTas 1o IJIaHy, CBEPSThH
CBOM JICHCTBHUA C LEJBIO U TP HEOOXOAMMOCTH UCHPABIATH OIMIMOKHU C MOMOILBIO
YUUTENSI U CAMOCTOSITEIBHO;

v’ COCTaBJIATH aHHOTAIMIO TEKCTA;



v c03/1aBaTh MOJICIIM C BBIJIECJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTAa U
MpeACTaBIEHUEe MX B  MPOCTPAHCTBEHHO-TpaUUYECKOW WM  3HAKOBO-
CHUMBOJINYECKOU (opme;

v ompenenaTs BUABI KacC(pHUKaluK (€CTECTBEHHYIO M HCKYCCTBEHHYIO);

v OCYILECTBIATH MPIMOE A€AYKTUBHOE [0KA3aTEIILCTBO.

TEMA 1. METAJLJIBI (18 gacoB)

ITonoxenne meramnos B Ilepuoanyeckon cucTeMe XUMUUYECKUX diieMeHTOB [I. 1.
MengaeneeBa. MeTamnyeckass KpPUCTAIMYECKAs] pELIETKA W MeETauIM4yecKas
xumuyeckas cBsi3b. OOmue ¢usmdyeckue cBodcTBa MetauioB. CriaBbl, HX
CBOMCTBA U 3HauCHUE. XMMHUYECKHE CBOMCTBA METAIJIOB KaK BOCCTAHOBUTEICH, a
TaK)K€ B CBET€ HX TMOJIOKEHUS B JJICKTPOXUMHUYECKOM PNy HaNpsHKEHUN
metasioB. Kopposust MetamioB u criocoObl 00pbObI ¢ Hel. MeTasibl B mpUpoe.
O61me crnocoObl UX MONTYyYEHUS.

OO0uas xapakTepuCTHKA IIEJ0YHbIX MeTa/LI0B. Metaiiel B npupoje. O0uue
criocoObl ux moaydenus. CtpoeHue atomoB. lllemounHbie MeTamabl — MPOCTHIC
BellleCTBA. BaxHeWlne COEAUHEHUS MIETOYHBIX METaNIOB —  OKCHUJIBI,
TUAPOKCHUIBI U COJIH (XJIOPUIBI, KAPOOHATHI, CyJb(aThl, HUTPATHI), KX CBOMCTBA U
IpUMEHEHHE B HApOJIHOM X03siicTBe. KanuitHeie ynoopeHusl.

O0mas xapakTepucTHMKa 3JJeMEHTOB TIuaBHOM moarpynnsl II rpynmsbl
Ctpoenne aromoB. IllenmoyHo3emMeNnbHBIE METaIbl — TPOCTHIE BEIIECTBA.
Baxueiine coeMHEHUs MIET0YHO3EMETbHBIX METAIIIOB — OKCH/IbI, TUPOKCHUIBI
U CcOoNM (XJIOpUIbl, KapOOHATHI, HUTPATHI, Cydb(daTel, ¢ocdarel), UX CBOWCTBA U
MPUMEHEHHUE B HAPOJHOM XO3SIMCTRBE.

Amwomunnii. Ctpoenue atoma, GU3NYECKUE U XUMHYECKHE CBOWCTBA MPOCTOTO
BEILIECTRBA.

CoenvHEHUST ATIOMHHHS — OKCHJI M THIPOKCHJ, WX aM(OTEpHBIH XapakTep.
Baxuenmue conu

amoMuHus. [IpuMeHeHne aaTtOMUHUS U €r0 COCTUHECHUN.

Kenezo. Crpoenue artoma, (HU3MYECKHME M XUMHYECKHE CBOMCTBA IPOCTOTO
BemecTBa. ['eHetmueckue psanbl Fe2+ u Fe3+. Baxneiimue conu kenesa.
3HaveHME Kelle3a U ero COeTMHEHUIN

JUISL IPUPOJIBI M HAPOTHOT'O XO3SHCTRA.

JemoncTpanuun. OOpa3ibl MIEIOYHBIX U IIEIOYHO3EMEIbHBIX METAIIIOB. OOpas3Ilhl
CILJIaBOB.

B3aumopelictBue HaTpus, JIUTUSA U KAJIbLUA C BOJOW. B3auMmonencTeue HaTpus u
MarHusi ¢ KACJIOpoJoM. B3anmojencTBue METalioB ¢ HeMetauiaMu. llonydyenne
runpokcuoB xxeresa (1) u (1),

JlaGoparopHbie onbIThl. 12. B3anmopaencTBue pacTBOPOB KHUCIOT M COJIEU C
MeTamamu. 13.

O3znakomiieHHE ¢ pyJaaMu xkejesa. 14. OkpaliuBaHue TJIaMEHU COJIIMU IIEJTOYHbBIX
MeTaioB. 15.B3aumoperictBue kanbiusa ¢ Boaou. 16. Ilomyuenuwe ruppokcuaa
KaJblUsl M UCCIIeOBaHUE ero CBOMCTB. 17. IlonydeHue rugpokcua aTtOMUHUS U
HCCJIEIOBAaHUE €ro CBOMCTB. 18. B3ammopeicTBue xeie3a ¢ COJISIHOW KHCIOTOM.
19. lMonyuenue runpoxcunos xkenesa (I11) u (II1) u uzyuenue nx cBOUCTB.



IIpakTuyeckue padorsl. 1. Pemenne dSKcnepuUMEHTanpHBIX 3adad4  Ha
pacrno3HaBaHUE U NMOTYYEHUE COCTMHEHUN METAIIIOB.

lIpeomemmnuie pezynomamol 06yueHus

Yuamuncs 10JKEeH ymemsy.

v\ HCHOJNB30BaTh IPU XapaKTEPUCTHKE METAIUIOB M MX COCHMHEHWH ITOHSTHUS:
«METaJJbl»,  «psiJi ~ AKTUBHOCTHM  METAJUIOB»,  «IIEJIOYHBIE  METaJUIbDY,
«IIIEJIOYHO3EMEIIBHBIE  METAIJIbl», HKCMOOJIb30BaTh MX TMPU  XapPAKTEPUCTUKE
METAJIOB;

v\ JaBaTh XapaKTEPUCTHKY XUMHMYECKHX DIEMEHTOB-METAIOB  (LIETOYHBIX
METaJUIOB, MAarHus, KajbIlus, aJIOMHHHS, OKeje3a) [0 UuX TMOJOXCHUI0 B
[Tepuoanyeckoi CUCTEME XUMUYECKHUX

anemeHnToB JI. . MeHneneeBa (XUMHUYECKUM 3HAK, MOPSIKOBBIM HOMED, MEPH O],
rpyIna, MoJArpyIina, OTHOCUTEIbHAsI aTOMHAas Macca, CTPOCHUE aToMa (3apsj sapa,
YHUCJIO MTPOTOHOB U HEUTPOHOB B SiAApE, OOIIEE YHUCIIO DJICKTPOHOB, pacipe/ieieHue
AJIEKTPOHOB TIO AJIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, opMysia, Ha3BaHUE U
THUII BBICIIETO OKCHJIA U TUAPOKCHUIA);

v/ Ha3bIBaTh COEIUHEHUS METAIUIOB U COCTABIATH UX (POPMYIJIbI 10 HA3BAHMIO;

v\ XapakTepu3oBaTh CTPOEHHE, 00IIMEe (U3UUECKHE M XUMHYECKHE CBOWCTBA
MPOCTHIX BEIIECTB-METAILIIOB;

v\ O0OBACHATHL  3aBHCHMOCTh CBOMCTB (WM  IIPEICKA3bIBaTh  CBOWCTBA)
XUMHYECKUX JIEMEHTOBMETAUIOB (paJnyC, METaNINYECKUE CBOWCTBA DJIEMEHTOB,
OKHUCJIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX HMH
COEIMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHUAOB M THIPOKCHUIOB,
OKHUCJIMTENbHO-BOCCTAHOBUTEINIbHBIE CBOMCTBA) OT mojoxkeHus B llepuoguueckoii
cucreme xuMnieckux siemeHnToB /1. 1. Menneneesa;

v\ omuceiBaTh OOINME XHMHYECKHE CBOMCTBA METAIOB C  IOMOIIBIO
€CTECTBEHHOT0 (PYCCKOr0 MJIM POJHOIO) A3bIKA U SA3bIKa XUMUU;

v COCTaBJIATH  MOJIEKYJSIPHBIE ~ YpaBHEHHUS  pEakluil, XapaKTepU3yIONIHX
XUMUYECKHE CBOMCTBA METANIOB M HMX COEAUHEHUW, a TaKKe DJIEKTPOHHBIE
ypaBHEHUS MIPOLIECCOB OKHCIICHHUSI-BOCCTAHOBJICHHS; ypaBHEHUS
AIEKTPOJIUTHYECKON TUCCOLUUALINI; MOJIEKYJISIPHBIEC, ITOJIHBIE U

COKpAILICHHbIE NOHHBIC YPABHEHHUS PEAKIUNA C YYACTHUEM 3JIEKTPOJIUTOB;

v yCTaHaABIMBATh NPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY CTPOEHHEM aroMma,
XUMHYECKOW CBA3bIKO, THUIIOM KPHUCTAJUIMYECKOM PELIETKA METAUIOB U HX
COCIMHEHU, X OOIIMMH (PU3MUECKIMHU U XUMHUYECKIMHU CBONCTBAMU;

v\ ONMCHIBATH XHUMHYECKHE CBOMCTBA IIEJIOYHBIX M  IIEIOYHO3EMEIBHBIX
METAJUIOB, a TaKXe aJIIOMUHUA W Keje3a M HX COCAUHEHUM C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOr0 WJIM POJHOTO) SI3bIKA U SI3bIKA XUMHUH;

v’ BBINONIHATH, HAOJIOMATh M OMNKCHIBATH XUMHYECKHH DKCIEPHUMEHT TI0
PAacCMO3HABAaHUIO BAXKHEUIIMX KATHOHOB METAJIOB, TUAPOKCHI-HOHOB;

v OKCHEPUMEHTAIBHO HCCIEI0BATh CBOMCTBA METAIIOB M HMX COEIMHCHHI,
pelaTh 3KCIEPUMEHTAIbHBIE 33J]a4U 110 TeMe «MeTaby;

v ONHCBHIBATH XUMHYECKHH SKCIIEPUMEHT C IMOMOIIBIO €CTECTBEHHOTO (PyCCKOro
WJIU POJIHOTO) A3bIKA U SI3bIKA XUMUM;



v\ [POBOIHWTH PacyeThl IO XUMHYECKMM (OpMYJIaM M YpaBHEHHSM PpEaKilvi,
MPOTEKAIOIINX C YYACTUEM METAIJIOB U UX COCIUHEHHIA;

v’ obpamarbcsi ¢ 71aboOpaTOpHBIM  OOOpYIOBAaHHEM M  HArpeBaTEIbHBIMH
puOOopaMu B COOTBETCTBHUU C MIPaBUIaMU TEXHUKHU O€30MAaCHOCTH;

v\ Ha0Imo[aTh 3a CBOWCTBAMHM METAUIOB M HX COEIUHEHHM M SBICHHSIMHU,
MPOUCXOJIAIIUMH C HUMU,

v ONMCBHIBATH XUMHYECKHH SKCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOTO (PYCCKOIO
WJIU POJTHOTO) SI3bIKA U SI3bIKa XUMUHU;

v/ JIeNaTh BBIBOJBI [T0 PE3YJILTATAM IPOBEIEHHOIO SKCIIEPUMEHTA.
Memanpeomemnuie pesynomamsi 00yyeHus

Yyamuncs 10KEeH ymemsy.

v/ paboTaTh 10 COCTABIEHHOMY IUIAHY, HCIIONbL3Ys Hapsay C OCHOBHBIMH U
JOTIOJTHUTEIbHBIE

cpeacTBa (CIpaBOYHYIO JIUTEPATYPY, CIOXKHbIE TpuOopkl, cpeactsa UKT);

v\ ¢ NOMOLIBIO YYMTENIs OTOMPATh JJIS PEIICHHs YUYeOHBIX 3a7a4 HEOOXOIUMBIE
CJIOBApH, SHIMKIIONEANH, CIIPABOYHUKH, DJIEKTPOHHBIEC TUCKH;

v\ CONOCTaBNIATL M OTOMpaTh MHGOPMALUIO, IIONYYEHHYIO M3 pas3IM4YHbIX
MCTOYHUKOB (CJIOBapH, SHIMKJIONEINHU, CIIPABOYHUKHU, AJICKTPOHHBIE JUCKU, CETh
WnTepuer);

v npencraBiaTh MHOOPMALUIO B BHUIE TAOJMI[, CXEM, OIOPHOIO KOHCIEKTa, B
TOM 4Hcie ¢ mpuMmeHenuem cpencts UKT;

v' 0opMIISITE CBOM MBICIM B YCTHOHW M IIMCHBMEHHOW pPEYM C Y4ETOM CBOUX
y4eOHBIX M JKM3 HEHHBIX PEUYEBBIX CHUTyallMid, B TOM 4YHCJIE€ C HPUMEHEHHUEM
cpenctB UKT;

v/ COCTaBJIATH PELEH3MIO Ha TEKCT;

v/ OCYIIECTBIATH JI0KAa3aTEILCTBO OT MPOTHBHOTIO;

v’ ompeaessTh, UCXOAS W3 yd4eOHOM 3agaun, HEOOXOJMMOCTH HCIIOJIB30BaHHS
HAOJTIOIEHUS WU

AKCHEPUMEHTA.

TEMA 2. HEMETAJLJIbI (26 gacos)

OOmiast xapakTepuCTHKa HEMETAJUIOB: MoJjiokeHne B [lepmommyeckoit cucrteme
xumudyeckux sneMeHToB J[. M. MenneneeBa, 0COOCHHOCTH CTPOCHHS aTOMOB,
anekTpooTrpunarenbHocth (D0) Kak Mepa «HeMeTaIMYHOCTH», psig 0.
Kpucrannmyeckoe cTtpoeHre HEMETAILUIOB — MPOCTBIX

BemiecTB. Asotponus. dusnyeckne cBoiicTBa HeMeTAIOB. OTHOCUTEIBLHOCTH
MOHATUNA «METAILI» U «HEMETAJLI.

Bomopoa. Ilonoxenue Bomopona B Ilepumogumueckor cuCTEME XHUMHUYECKUX
sanementoB JI. . MenneneeBa. Ctpoenue atoma W MoJieKylbl. dusznueckue u
XUMHUYECKHE CBOKWCTBA BOJAOPOJA, €TO MOJYYEHUE U IPUMEHEHUE.

Boaa. Crpoenune w™omnekynbl. BomoponHas xumuyeckas CBs3b. DuU3HWUYECKHE
CBOMCTBa BOJbl. AHOManuu CBOMCTB BOAbL. ['uapodunbHbie U TUAPOGOOHBIE
BellecTBa. XHWMHWYECKHE CBOWCTBAa BOABI. KpyroBopor BOABI B MNPUPOJE.
Bogoounctka. Aspamusi Boabl. bbeiToBble  ¢GunbTpel. MuHepanbHbIE BOJBI.
JluctTriuinpoBaHHAs BOJIA, €€ MOJIYYEHHUE U IPUMEHEHHE.



Oo0wmas xapakrepucTtuka rajorenHoB. CrpoeHne atomoB. [IpocTeie BemecTBa u
OCHOBHBIE COCAMHEHHUS TaJIOT€HOB, WX CBoicTBa. KpaTkue cBeaeHus o XJope,
opome, ¢rope u Hozae. [IpuMeHeHue rajgoreHOoB M WX COCAUHEHUNU B HAPOIHOM
XO35MCTBE.

Cepa. CtpoeHue aroMa, ajIOTPOIHUs, CBOWCTBA M NPUMEHEHHE POMOUYECKOU
cepbl. Okcunsl cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npuMenenue. CepHas
KHCJIOTa U €€ COJiM, UX IMPUMEHEHUE B HApOJHOM Xo3siicTBe. [Ipon3BoaACTBO
CEPHOU KUCJIOTHI.

A3zot. CTpoeHHEe aToMa M MOJICKYJIbl, CBOMCTBa MPOCTOr0 BellecTBa. AMMUAK,
CTPOCHHE, CBOMCTBA, MOJyuYeHHe U npumeHeHue. Coinu aMMOHMSI, UX CBOWCTBA U
npumenenne. Oxcuabl  azota (II) m (IV). AsoTHas kucioTa, ee CBOWCTBa U
npumeHenne. HwuTpaTel W HUTpPUTH, TmpobiieMa UX  COJEpXKaHUS B
CEIbCKOXO03IMCTBEHHOM NMPOAYKIIUUA. AZ0THBIE YIOOpEHHUS.

®ocdop. CtpoeHue aToma, auIOTPONUs, CBOMCTBA Oesoro u KpacHoro (ocdopa,
ux npuMmeHenune. OcHoBHBIE coenuHeHus: okcu dochopa (V) u oprodhochopHas
KucioTa, hocdarsl.

docdopHbie yaoOpeHus.

Yraepoa. CtpoeHue atoma, ajyIOTpONUs, CBOMCTBa MOAUDUKAIINN, TPUMEHEHHE.
Oxcuawl yraepoma ( I 1) m (IV), ux cmoiictBa u npumeHenue. KapOoHaTsl:
KaJIBIIUT, COJIa, TTOTAIl, UX 3HAYEHHE B MPUPOJIE U KU3HH YEIIOBEKa.

Kpemumnii. CtpoeHue aroma, KpUCTA/UIMYECKUN KpPEMHHM, €ro CBOMCTBA U
IPUMEHEHHE.

Oxcun kpemuust (IV), ero mpupoaHsie pazHOBUAHOCTU. CHUIMKAaThl. 3HAUYCHUE
COCMHEHUN KPEMHHS B JKMBOM M HEXUBOM mpupoxe. [loHATHE O CcuiIMKaTHOU
IPOMBIIIJIEHHOCTH.

JemoncTpamuu. OOpasnpl rajJloreHOB — IPOCTBIX BellecTB. B3ammoneicTBre
raJIOTEHOB C HATPUEM, C ATIOMUHUEM. BrITecHeHHEe XxiopoM Opoma wiH Honma u3
pacTBOPOB WX cojied. BzaummopencTtBue ceppl C METaLUIaMH, BOJOPOAOM H
KUCIIOpOAOM. B3anmoneicTBue KOHIIEHTPUPOBAHHOM a30THOW KHUCJIOTHI C MEABIO.
[Tornomienue yriem pacTBOPEHHBIX BEUIECTB WK ra30oB. BoccTaHOBIEHUE MeIH U3
ee okcuma yriaem. OOpa3ipl MPUPOAHBIX COSAMHEHHH XJopa, cephl, ¢docdopa,
yraepoaa, kpemaus. O0pa3iibl BAXKHEHITUX 1T HAPOJHOTO XO35HCTBA CyIb(paTOB,
HUTPATOB, KapOOHATOB, (pocharoB. OOpa3Ikl cTEKIIA, KEPAMUKH, [IEMEHTA.
JladbopaTopHubie onbiTbl. 20. IlonmyyeHue u pacno3HaBanue Bogopoda. 21.
HccnenoBaHnne  MOBEPXHOCTHOTO — HATsKEHUs  BoAwl. 22.  PacTBopeHue
MepMaHraHara Kajius WIM MEIHOro Kymopoca B Boae. 23. ['mapartanms
o6e3BoxkeHHOTO cynbdara mean (I1). 24. M3roToBneHue rurcoBoro ornevaTka. 25.
O3HaKOMIIEHHE C KOJUIEKITUEH OBITOBBIX (DrIbTPOB. 26. O3HaKOMIIEHHE C COCTABOM
MHUHEpanbHOW BOAbl. 27. KauecTBeHHas peakuuss Ha TaJOT€HUI-HOHBL. 28.
[Tonyyenne u pacro3HaBaHue kuciopoaa. 29. I'opeHue cepsl Ha BO3AyXE U B
kucinopoze. 30. CBolicTBa pa30aBieHHON cepHOM KuciaoThl. 31. M3yueHue cBOUCTB
ammuaka. 32. Pacno3naBanue comeii amMonwms. 33.CBoiicTBa pa30aBICHHOM
A30THOM KUCIOTHI. 34. B3auMo1eiicCTBHE KOHIEHTPUPOBAHHOM a30THOM KHCJIOTHI C
Menabio. 35. T'openue docdopa Ha Bo3ayxe u B kuciopojge. 36. PacrnosHaBanue
docharos. 37. 'openne yras B kuciopoze. 38. [lonydenue yroabHONW KUCIOTHI U



m3yueHue ee cBoiictB. 39. Ilepexom kapOoHaToB 6 ruapokapooHartsl. 40.
Paznoxxenne ruapokapOonara HaTpus. 41. IlomydeHune KpemMHEBOW KHUCIOTHI U
U3y4YEeHUE €€ CBOMCTB.

IIpakTuyeckue padorbl. 2. PemeHue SKCIEPUMEHTANBHBIX 3a7ad IO TeMe
«lToarpynna ramoreHoB». 3. PellleHME SKCHEPUMEHTAIBHBIX 3a7a4 10 TEME
«Iloarpynna kucinopoaa». 4. Ilonyuenue, coOupanue u pacro3HaBaHUE T'a30B.
IIpeomemmnvie pe3yromamuol 06yueHus.

Yyamuncs 10JKEeH ymemsy.

v\ HCHOJNB30BaTh IPU XapaKTEPUCTHKE METAIIOB M MX COEIUHEHUM OHSATHSA:
CHEMETAJIbD), «TaJOTr€HbD», «aJIJIOTPOITHBIE BUJOU3ZMEHEHUS, «KECTKOCTh BOJBI»,
«BPEMEHHAsl KECTKOCTh BOJIbI», «IOCTOSIHHAsT >KECTKOCTb BOJBD», «O0OIIas
KECTKOCTh BOJBI»;

v\ JaBaTh XapaKTEPUCTHKY XUMHYECKHMX DJIEMEHTOB-HEMETAIOB (BOLOPO/A,
rajioreHoB, KHUCJIOpojaa, cephl, azora, (ocdopa, yriepoma, KpeMHHs) IO HX
NnojoxkeHu B Ilepuoaumueckoil  cuctemMe XuMHUYeCKUX odiemeHtoB [l M.
MenneneeBa (XMMHYECKUNA 3HAK, TOPSAJIKOBBIM HOMEpP, TEPHOJ, TPYIIa,
NOArpyIiNna, OTHOCUTENIbHAs aTOMHAsl Macca, CTPOCHHE aroMa (3aps sijapa, YUCIo
IPOTOHOB W HEUTPOHOB B siApe, OOINEe YMCIO DJICKTPOHOB, pacrlpeicicHue
AJIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIeCTBO, OpMyJia, HA3BaHUE U
THUII BBICILIETO OKCHJIA ¥ THAPOKCHIA, GopMysia U XapakTep JIETYy4ero BOJIOPOIHOTO
COCTMHEHUSA);

v/ Has3bIBaTh COEJMHEHUS HEMETAIUIOB U COCTABIATH MX (POPMYIIBI IO HA3BAHMIO;
v/ XapaKTepH30BaTh CTPOEHHE, OOUIMe (DU3UYECKHE W XUMHYECKHE CBOMCTBa
IPOCTHIX BEUIECTB HEMETAJIIOB;

v\ O0OBSCHATH 3aBUCHMOCTH CBOWCTB (WM  IIPEACKa3biBaTh  CBOMCTBA)
XUMUYECKUX 3JIEMEHTOB-

HEMETAJJIOB (paanyc, HEMETAJUIMYECKUE CBOICTBA 3JIEMEHTOB, OKHCIHUTEIbHO-
BOCCTaHO-BUTENIbHBIE CBOWCTBA JJIEMEHTOB) M 00pa3yeMblX HUMH COCAMHEHHUI
(KACTTIOTHO-OCHOBHBIECBOMCTBA BBICIIMX OKCHUAOB U THAPOKCHIOB, JETYYHUX
BOJAOPOAHBIX COEIUHEHHM, OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIE CBOICTBA) OT
nonoxenus B llepuomuueckor cucremMe XumMuUueckux adsemeHros J[. .
Menpeneena;

v\ OmUCHIBaTh OOIIME XHMHYECKME CBOMCTBA HEMETAIOB C  IIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO ) sI3bIKa U SI3bIKa XUMUU;

v\ COCTaBJIATH MOJIEKYJISPHBIE  YPaBHEHHUS  pEaklui, XapaKTepU3YIOMINX
XUMHUYECKHE CBOWCTBA

HEMETAJUIOB M HMX COCAWHEHUMW, A TAKKE DJICKTPOHHBIE YpPAaBHEHUS IPOLECCOB
OKHCJICHUSA-BOCCTAHOBJIEHUS; YPABHEHHUSI OJJIEKTPOJIMTUYECKOM JIMCCOLMALMU;
MOJICKYJISIDHBIE, TIOJIHBIE M COKpAICHHBICE HOHHBIE YPAaBHEHHS PEAKIUU C
Y4aCTHEM 3JIEKTPOJIUTOB;

v yCTaHaBIWBAaTh MPUYMHHO-CIICJACTBCHHBIE CBS3M MEXIY CTPOEHHEM aroMa,
XUMHYECKOW CBSI3bI0, THUIIOM KPUCTAIUIMYECKOM PEMIETKM HEMETAIUIOB W UX
COEIMHEHUH, X OOLMMH (PU3MYECKUMHU U XUMUYECKUMHU CBOMCTBAMU;



v’ ONMCBHIBATH XUMHYECKHE CBOMCTBAa BOJIOPOZA, TaJOr€HOB, KUCIOPOMAA, CEPHI,
azora, (ocdopa, rpadura, anMasza, KpeMHHS U HUX COCAMHEHUN C MOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOT0) SI3bIKa U A3bIKA XUMUU,

v\ OmMCBIBATH  CIOCOOBI  YCTPAHEHHUS JKECTKOCTH BOABI M BBIIOJIHATH
COOTBETCTBYIOIIMN UM XUMHUYECKUN IKCTIEPUMEHT;

v’ BBHINONHATH, HAOIOAATh M OIMCHIBATH XUMHYECKHH OKCIEPHUMEHT 110
pacno3HaBaHUWIO MOHOB BOJAOPOJA M aMMOHHUA, Cylb(dar-, kapOOHAT-, CHIMKAT-,
docdar-, xsopua-, OpoMuI-, HOAUI-UOHOB;

v\ DKCHEPUMEHTAILHO HCCIEI0BATh CBOMCTBA METAIIOB M HMX COEIUHEHHIA,
peliaTh 3KCNepUMEHTaIbHbIE 3a/1aun o Teme «HemeTrannby;

v ONMCBHIBATH XUMHYECKHH SKCIIEPUMEHT C IIOMOILBIO €CTECTBEH HOTO (PYyCCKOro
WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;

v’ obpamarbcss ¢ J1abopaTOpHBIM  OOOpPYJIOBaHWEM ¥  HAarpeBaTEIbHBIMU
npubopaMu B COOTBETCTBUM C MPABWJIAMU TEXHUKHU O€30MaCHOCTH; HAOII01aTh 3a
CBOWMCTBAMHU HEMETAJIOB M UX COCAVMHEHUN U SIBICHUSIMHU, MPOUCXOISAIIUMHU C
HUMU,

v/ JIeNaTh BBIBOJKI [10 PE3YJILTATAM IIPOBEAEHHOIO DKCIIEPUMEHTA.

v\ [IPOBOJAWTL PACYEThl IO XUMMUYECKMM (OPMYJIaM M YpaBHEHHSAM DEaKIHid,
MPOTEKAIOMINX C YUaCTUEM HEMETAIJIOB U UX COCMHEHMUIA.

Memanpeomemnuie pezynomamsi 00yyeHus

Yyammuucs J0IKEeH ymems

v OpraHM30BBIBATH y4eOHOE B3aMMOIEHUCTBHE B TpyIre (pacrnpeneisTbh poliu,
JIOTOBAPUBATLCS IPYT C IPYTrOM U T. 1.);

v’ npeaBuaeTh (POTHO3UPOBATH) TOCIIEICTBUS KOJUIEKTHBHBIX PEIICHHA;

v [OHMMAaTh NPUYHHBI CBOETO HEYCIEXa M HAXOIHWTh CIHOCOOBI BBIXOJA M3 DTOM
CUTYalluu;

v B JIMAlOre C YYHUTEJIEM YYUTHCS BbHIPa0OATHIBATH KPUTEPUHM OLECHKH U
OTIpEJIENSITh CTENEHb YCIEITHOCTH BBITIOJIHEHHS CBOEH paboThl M pabOThl BCEX,
UCXOJ W3 HMEIOUIUMXCS KPUTEPUEB, COBEPUICHCTBOBATH KPUTEPUU OLIEHKU U
M0JIb30BAaThCSI UMHU B XOJI€ OLICHKH M CAaMOOLICHKU;

v OTCTauBaTh CBOKO TOYKY 3PEHHUs, ApPI'YMEHTHPYH €€;

v NOATBEPXkIATh APr'yMEHTHI (haKTaMHU;

v KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHMIO;

v cllylmiath ApPYrHX, TBITaThCS NPUHHMATh JIPYryI0 TOYKY 3PEHHs, OBITH
TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

v’ cocraBiATh pedepar 1o onpeaeaeHHon popme;

v OCYIIECTBISATh KOCBEHHOE Pa3JIeIUTEIBHOE JOKA3aTEIBCTRO;

v OompenenaTh, MCXOMAs W3 ydeOHOW 3a7adyu, HEOOXOAMMOCTH HCITOJB30BaHUS
HAOJFOICHUS WJIH DKCTICPUMEHTA.

Tema 3. oprannyeckue coequHenuns. ( 114)

BemectBa opranmyeckue W HEOPraHMYECKUE, OTHOCUTEIBHOCTH IOHSTHUSA
«opraHuyeckue BemiecTBa». llpuunHbl MHOrooOpasusi OpPraHUYECKUX COCTUHECHUM.
XUMHYECKOE CTPOCHHE OPraHMYECKHUX COCIUHEHHH. MOJIEKYJISIpHBIE U CTPYKTYPHBIE
(bopMyJibl OpraHUuYECKUX BEIIECTB.

Mertan u 3TaH: cTpoeHHE MOJEKYJ. ['opeHrne merana u 3taHa. JleruapupoBaHue



sraHa. [ I[pumenenue meraHa.

XHUMHUYECKOE CTPOCHUE MOJIEKYJbl dTWIIEeHA. [[BoiHas cBA3b. B3aumMmonencTsue
JTUJICHA C BOAOM. Peakuuu nonuMepusanuu dTuiieHa. IlonustuneH u ero 3HayeHue.

[lonsiTHE O mNpenenpHBIX OJHOATOMHBIX CHUPTAX HA NPUMEPAX METAHOJA H
sTaHosa. TpexaToOMHBIN CIIUPT - TJIMLEPHH.

OnHOOCHOBHBIE MpeaeibHble KapOOHOBBIE KHUCIOThI Ha MPUMEPE YKCYCHOM
kucinoTel. Ee cBoiicTBa M npuMeHeHue. CTeapuHOBas KHCIOTa Kak NPEICTABUTEID
KHUPHBIX KAPOOHOBBIX KUCIOT. JKHUpbI KaKk OMOJIOrMYECKH aKTUBHbBIE BEUIECTBA.

[lonstue o6 yrnmeBomax. I'mioko3a, ee 3Hauenuwe. Kpaxman u nemtonosa (B
CpPaBHEHUH ), UX OMOJIOTUYECKAS POJIb.

[TonsiTue o Genkax, ux 6uogoruyeckas poiib. Xumus u nuwa. Xumus u 300poswe.
Yuawutics oonoicen ymems:

OnpenensaTe BAXKHERIINE XUMUYECKUE TTOHIATHUS: OPTAaHUYECKHUE BELIECTBA, XUMHUECKOE
CTpOEHUE, CTPYKTYpHas popMyIa;

COCTaBIIATH: (POPMYJIbI U3YUEHHBIX OPTaHUYECKUX COCTUHEHUMH;

ONpENENATh: NPUHAIJICKHOCTh BEIIECTB K Pa3JIMYHBIM KjlaccaM OpPraHMYeCKUX
COCJIMHECHUN;

3HaTh :BaXKHEWIIME BEUIECTBA W MAaTepHajbl: METaH, STWUJIEH, 3TAaHOJ, METAaHOJI,
YKCyCHasi KUCIIOTa, KUPbI, TJII0OK03a, KpaxMmall, KiieT4yaTKa, OeJIKH.

Tema 4. O00061IeHHEe 3HAHUI 10 XUMHH 32 KYPC OCHOBHOM IIK0JIbI (84)
[Tepnonnueckuit 3akoH u Ileprnoanueckas cucteMa XMMHUYECKUX diiemeHToB 1. U.
MenpaeneeBa. PU3MYECKUI CMBICT TOPSJIKOBOIO HOMEpa 3JIEMEHTA, HOMEpOB
nepyuojia M TPYMNNbl. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB DJJIEMEHTOB M HX
COEIMHEHUI B MEpUOJIaX U TPyIIax B CBETE MPEJCTABICHUN O CTPOCHUU aTOMOB
a1eMeHTOoB. 3HaueHue [leproanueckoro 3akoHa.

Buabl xuMuyecknx CBSI3€M M THUIIBI KPUCTAUIMYECKUX PEMICTOK. B3auMocBs3b
CTPOCHMS U CBOMCTB BEIIECTB.

Knaccupukanys XUMUYECKHX PEaKIHMK 10 pa3IudHbIM IpU3HAKaM (YUCIO0 U
COCTaB pearupymroIux 1 00pa3yIIMXCs BEIIECTB; HATMYKME TPAHUIIBI pasjaena ¢as;
TEIIOBON 3(QeKT, M3MEHECHHE CTEICHEH OKHCIICHHS aTOMOB; HCIIOJIh30BaHHUE
KaTajau3aTopa; HalpaBJICHUE IPOTCKAHUA).

CKOpOoCTh XMMHUYECKHX peakiuid u (akTopsl, Biaustomue Ha Hee. OOpaTUMOCTh
XUMHUYECKUX PEAKIIUH U CIIOCOOBI CMEIICHUS XUMUUYECKOTO PAaBHOBECHS.

[IpocThie W croxHbIe BemiecTBa. MeTamibl U HEMETaulbl. [ eHeTHYecKHue psbl
MeTajlla, HeMeTajyla M TIepexogHoro Metauia. OKCHUIBI W THUIPOKCHJIBI
(ocHOBaHUA, KHUCTOTHI, aMm@oTepHbie TruUApoKcuabl), Comu, HX COCTaB,
KJ1accuuKanus U o01e XMMUYEeCKHe CBOMCTBA B CBETE

TEOPUH DIIEKTPOJTUTHUYECCKON TUCCOHAIIAH.

Jluunocmubie pe3yivmamol 00y4eHUs.

VYyamuiicst TOmKEH:

v’ 3name W noHumams: OCHOBHBIE HMCTOPHYECKHE COOBITHS, CBSI3aHHBIE C
pa3BUTHEM XHMHUU M OOIIECTBA; AOCTHKEHHUS B OOJIACTU XUMHUHU U KYJIbTypHbIC
Tpaauuuu (B YaCTHOCTH, HAy4HbIC TpPAaJAUIMU) CBOEU CTpaHbl, OOILIEMHUPOBbHIC



JOCTH>KEHUSI B 00J1aCTU XMMHUU;, OCHOBHBIC MPUHIUIBI M MpaBUja OTHOIICHUS K
MpUPOJIe; OCHOBBI 3I0POBOr0 o0Opaza JKH3HU U 3I0pOBbecOeperarommnx
TE€XHOJIOTHI; MpaBuia MOBEACHUS B UPE3BbIYAWHBIX CUTYAIUAX, CBI3aHHBIX C BO3-

JIEUCTBHEM PA3JIMUHBIX BEIIECTB; OCHOBHBIC MPpaBa M 00S3aHHOCTH IpakJIaHUHA (B
TOM 4YHCJIE Y4Yallerocsi), CBSI3aHHbIE C JUYHOCTHBIM, MPOPECCHOHAIBHBIM U
KU3HECHHBIM CAMOONPEJCICHUEM; COLHUAIBHYI0 3HAYUMOCTh U COJEpKaHUE
npodeccuii, CBI3aHHBIX C XUMHUEH;

v’ ucneimeiéams. YyBCTBO TOPJOCTH 3a POCCHUMCKYI0 XMMHYECKYI) HAYKy U
YBAKECHUE K UCTOPUM €€ PA3BUTHS; YBAKECHHUE U MPUHATUE AOCTHUAKEHHUU XUMUU B
MUpE; JT000Bb K TPUPO/IE;

YBOXEHUE K OKPYXKAIOIUM (yYaIIUMCS, YUUTEISAM, POJUTEISAM U JIp.) — YMETh
CIyliaTh U CIbIIIATh MapTHEpa, MPU3HABATH MPABO KaXIAOTO Ha COOCT BEHHOE
MHEHUE, NMPUHUMATh PEUICHUS C yYE€TOM MO3UIMI BCEX YYACTHUKOB; UYBCTBO
MPEKPACHOTO U ICTETUUECKUX YYBCTB

Ha OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U WX MPEBPAILCHUN; CAMOYBaXECHHUE U
SMOIIMOHAJILHO-TI0JI0KUTEJILHOE OTHOIIIEHUE K cele;

v npusnaéamv: UEHHOCTH 310pPOBbs (CBOEr0 U APYrUX JHOAEH); HEOOXOIUMOCTh
CaMOBBIPAXKEHHUS, CaMOpeaIn3alliy, COIMAIbHOrO0 TPU3HAHUS;

v ocosmasamb: TOTOBHOCTb (WM HErOTOBHOCTH) K  CaMOCTOSATEIILHBIM
MOCTYNKAaM U JICUCTBUSAM, OTBETCTBEHHOCTbh 3a UX PE3yJbTaThl; TOTOBHOCTH (MU
HETOTOBHOCTh) OTKPBITO BBIpaXaTh M OTCTAaWBAaTh CBOIO IMO3UIIUIO M KPUTHYIHO
OTHOCHUTBHCSI K CBOMM MOCTYIIKaM;

v\ nposensame: SKOJIOTUYECKOE CO3HAHME; I00POKENAaTEIbHOCTh, IOBEPHE U
BHUMATEJIBHOCTh K JIFOJISIM, TOTOBHOCTh K COTPYAHHYECTBY U APYKOE, OKa3aHUIO
MOMOIIIKM TeM, KTO B HEH HyXKJIaeTcs; OO0OOIIeHHBIH, YCTOWYMBBIA U
n30UpaTenbHBI MMO3HABATEIbHBI WHTEpPEC, WHUIIMATUBY W JTHO003HATEIBHOCTHh B
U3YUYCHUU MHpa BEIIECTB U PEAKIMH; HEICYyCTPEMICHHOCTh U HACTOMYUBOCTH B
JTOCTHDKCHUU IIeJIeH, TOTOBHOCTh K IPEOJOJICHUIO TPYAHOCTEH; yOEKICH-HOCTh B
BO3MOKHOCTH TIO3HAHUS TMPHUPOJBI, HEOOXOAUMOCTH Pa3yMHOTO HCIIOJIb30BaHUS
JO-CTHKCHUH HAYKU M TEXHOJIOTHUM JIJIsE pa3BUTHS OOIIECTBA;

v yMmemsp: YCTAHABINBATHL CBA3b MEXKAY LIEIBIO U3YUEHHS XMMUH U TEM, JUIS YErO
OHA OCYIIECTBJISIETCS (MOTHBAMH); BBIMOJHATH KOPPUTHUPYIOUIYIO CAMOOIIECHKY,
3aKJIIOYAIONIYIOCS. B KOHTPOJIE 3a NPOLECCOM HM3YYCHUS XUMHU W BHECECHHU
HEOOXOIUMBIX KOPPEKTHBOB, COOT-BETCTBYIOIIMX 3TalaM W CIIOCO0aM HM3YYCHHS
Kypca XMMHH; BBINOJHATh PETPOCIEKTUBHYID CAaMOOLICHKY, 3aKJIIOYAIOIIYIOCS B
OLICHKE TMpolecca W pPe3ysibTaTa H3YYEHUs Kypca XHMHUH OC-HOBHOM IIIKOJIBI,
MOJIBEJICHUA WTOTOB HAa OCHOBE COOTHECEHHS LEJIEH M PE3YJbTaTOB; CTPOUTH
KU3HEHHBbIE U TPO(ECCHOHANIbHBIC IUIAaHBI C YYETOM KOHKPETHBIX COIMaJIbHO-
WCTOPUYECKHUX, MOJUTHUYECKUX W OSKOHOMHYECKHX YCJIOBHW; OCO3HABATh
COOCTBEHHBIE IICHHOCTH W COOTBETCTBHUE UX MPUHUMACMBIM B KU3HHU PEIICHUSM;
BECTH JUAJIOr HAa OCHOBE PABHOIPABHBIX OTHOIICHWHW M B3aMMHOTO YBaXKCHUS;
BBIJICTIATh HPABCTBEHHBIM AaCMHEKT MOBEACHUS U COOTHOCHTH TMOCTYNMKH (CBOH H
IPYTuX JIOAeH) W COOBITHS C TPUHATHIMH ITHYECCKUMHM HOPMaMH; B Ipeieax
CBOMX BO3MOYKHOCTEW IPOTHBOJCHCTBOBATh JCHCTBUSIM M BIHSHHSM, YIPO3Y
YKW3HU, 3]0POBBIO M OE30MaCHOCTH JIUYHOCTH U OOIIECTB



6. YueOHO — MeToAMYeCKOe M MaTepUAIbHO — TeXHHYECKOe ofecrnevyeHHe
o0pa3oBaTeJIbHOIO NpoLecca
OJis1 yuumersi.:

1. Xumus. 8 knacce. ba3zoBblit ypoBeHb: yueb. 115 001eo0pas3oBar.
yupexaenuii / O.C.I'abpuensn. — M.: JIpoda, 2008-2013.

2. Xumus. 8 kiacc. ba3zoBeiit ypoBeHs: pabouas tetpanp O.C.I'abpuensH. —
M.: Ipoda, 2014

3. Xumus 8—nacronpHas kaura yuurens O.C.['abpuensa. — M.: JIpoda, 2014

Memoouueckas numepamypa:

1. Xumusi. 8 kiacc: KOHTPOJIbHBIE M TPOBEPOUHbIE paboThl K yueOHuky O.C.
lNabpuensna «Xumus 8 kimace» M.: Ipoda, 2003.

2. Tab6puensn O.C. Meroauueckoe nmocodue s yuutens. — M.: JIpoda,
1998.

3. Tabpuensu O.C., OctpoymoB N.I'. Xumus. 8 kiacc: HactonbHas kaura
yuurensd. - M.: [Ipoda, 2004.

Jlonoanumenvnas rumepamypa:

1. CoBpemeHHbIN ypoK XUMUHU. TeXHOIOTHH, TPUEMBI, pa3pabOTKH yueOHBIX
sanstuii / U.B.Mapkuna. — Apocnasib: Akanemus pazsutus, 2008. — 288c.

2. Dunuknonenus aisg aereit. (Tom 17.) Xumus. — M.: Mup sHIUKIOTIE AU
ABanta+, Actpenb, 2008. — 656¢.

3. O.C. I'abpuensH, «HacTonpHas KHUTa yUuTelsa XUMUU 8 Kiacey — M.:
«banxk mmroc, 2000 rog;

4. O.C.T'abpuensn, T.B. CmupHoBa «M3yuaem xumuio B 8 kitaccen. — M.:
«bmuk 1 Koy, 2000 ropx;

5. O.C. T'abpuensn, A.B. fAmykoBa «Pabodast TeTpagp kK y4eOHUKY 8 Kaccay.
— M.: Ipoda, 2011 rogx;

6. O.C. I'abpuensn, H.H. Pyros, B.!. TonkyHOB « XUMHUYECKHI1 SKCIEPUMEHT
B mkoje 8 kiaace». — M.: [poda, 2005 rogx;

7. O.C.T'abpuensu, [1.B. Pemietos, N.I'. OctpoymMoBa «3agauu no XUMUHU U
cnoco0sI ux pemeHus» - M.: «Jlpoday, 2004rox;

8. H.C. I[laBnoBa, «/lumakTndecKkne KapTOUYKU — 3aJJaHUS 110 XUMUHU § KITACCH -
M.: «Dx3amen», 2004rox;



9. M.A. Ps6os, E.}FO.Hesckas, «Tectbl o xumuu 8 Kinacc K y4eOHUKY
O.C.I'abpuensia» - M.: «Ok3amen», 2004ro.

0Jis1 Y4eHUKO8:

1. Xumus. 8 kinacc. ba3oBblil ypoBeHb: yuel. s o01ieodpa3oBar.
yupexaenuii / O.C.I'abpuensa. — M.: JIpoda, 2008-2010.
2. Xumus. 8 knacc. ba3oBsiit ypoBeHb: padodas terpaas O.C. 'aGpuensH. —
M.: Ipoda, 2014
HHononnumenvras tumepamypa:

1. Kuura s yTeHus o Heopranndeckoit xumuu. Kpunman E.A. M.
[Ipocsemenue, 1983r.

2. XUMHUYECKUH IKCIIEPUMEHT B IIKOJIE. 8 Ki1acc. YueOHoe nocodue.
INa6puensn O.C., Pynos H.H., Tonkynos B.1.

3. Xumus B TecTax, 3ajadax, ynpaxaenusx. 8—9 kmaccel. ['abpuensn O.C.,
Bockob6orinnkosa H.I1.

4. 3amauu Mo XMMUU U cocoObl ux pemrenud. 8-9 kmacceol. 'abpuensn O.C.,
Pemeron I1.B., Octpoymos N.T".

5. Homamnsisa padota o xumuu. 8 kiacc. K yue6nuky O.C. 'abpuensna
«Xumusy. (PI'OC). Cepreera O.10.

6. Xomuenko W.I'. Pemenne 3amau no xumuu. — M.: OO0 «M31arenscTBO
Hosasg Boanay, 2005. — 256¢.

7. Xomuenko I'.Il. Xumus nsa noctynarwmux B By3bl: Yueb. mocodue. — M.:
Beicmr. mk., 1985. — 367 c., nin.

8. I'muuka H.JI. O0mas xumus. U3narensctBo «Xumus», 1979

Inexmponuvle OUOAKmudecKue nocoousi:
[Mupmuaa H.B. O6mas xumus-CD
[Mupmuua H.B. Xumus sanementon -CD
[Mupmmua H.B. Heoprannueckas xumus-CD
Hnumepnem - pecypcui.

http //www.edu.ru - denepanbHbIii 00pa3oBaTeNbHBIN MopTan «Poccuiickoe
oOpa3zoBaHUeY.

http //www.mon/ gow. ru.- MuHucTepcTBO 00pa30BaHus U Hayku Poccuiickoit
denepanun.

http //www.fsu. mto. ru - ®enepaibHBIN COBET MO yueOHHKAaM MHHHACTEPCTBO
obpa3oBanus u Hayku Poccuiickoit deaeparum.



http //him. Iseptcmber. ru. - 'azeTa«Xumus » u caliT 11 yuutens «51 uay Ha ypok
XAMUH.

http //home. uic. tula ru/ -zanchem . - 3anumaTenpHas XUMUS: BCE O METaJIax.

http //mendeleev. Jino - net.ru - Ilepuonnueckuii 3akon /I .1 .Menneneesa u
CTPOCHHE aToMa.

http //chemicsoft. chat. ru . - [IporpammHOe 0OecriedeHNE IO XUMHUH.

«Enunas komnexuus Hudposeix O6pazoBarensHbix Pecypcosy» (Habop mudpoBbIx
pecypcoB k yueonukam O.C. IN'abpuensna) (http://school-collection.edu.ru/).

http://him.1september.ru/index.php— xypran «Xumus».

http://him.1september.ru/urok/-Matepuansl k ypoky. Bce paboTsl, Ha 0OCHOBE
KOTOPBIX CO3/1aH CailT, ObUIM OMyOJMKOBAHbI B KypHaie «XUMHs». ABTOpaAMHU
caiita npojenana Oosblnas paboTa Mo CUCTEMAaTU3UPOBAHUIO Ta3€THBIX CTAaTE C
y4€TOM IIKOJIbHON y4eOHOM nmporpaMMebl Mo npeameTy "Xumus".

www.edios.ru — Digoc — HeHTp JUCTAHIIMOHHOTO 00pa30BaHMsI

www.km.ru/education - ydeOHbIe MaTepHalIbl U CJI0BapH Ha caiite « Kupuint u
Medoanii»

http://djvu-inf.narod.ru/ - snekrponnas 6udIMOTEKA

OcHawenue yuebHo2o npoyecca

Hamypaﬂ bHblIE 0OLEKMbL.

Komnexknun:

® MHUHEPAIOB U TOPHBIX MOPO/I;
e MeTanjaoB U CILUIABOB;

e [Inactmacc, Kay4yKoB, BOJIOKOH;

e HedT1p 1 nmponykThl ee mepepaboTKH;
e CTEKJI0 W U3JICIIHS U3 HETO;

e Tommuso;

e MuHepasibHble YA0OpEHUS.

Xumuueckue peaxkmuebl U maniepuaivl.

1) IlpocTeie BemiecTBa: Meb, HATPHM, KAJIBIIWA, MAaTrHUMN, JKeJI€30, IIUHK, Cepa,
YT OJIb.

2) okcuasl: meau (1), kaneuus, xenesa (1), maruus;



3) KHCIIOTBI: cepHasi, COJIAHAsl, a30THasA, opTodochopHas;

4) OCHOBaHMS - TUAPOKCHUJIBI: HATPUSI, KaJblUsl,25%-Hbli BOJHBIA PACTBOP
aMMHaKa,

5) conu: xmopuasl Hatpus, meau (l1), anromunus, xenesa (111); aurpatsl kanus,
Hatpus, cepedpa; cynbdatel meau (I1), xenesa (1), xxenesa (111), ammonus; noaun
Kanusi, OpOMUJ HATpUs;

6) opraHuecKue COCAUHEHUS: ITAHOJI, YKCYCHAs KUCIIOTa, METUJIOBBIM
OpaHXeBbIH, peHondTranenH, JaKMyc, Kpaxmal, LeJUTI0103a, TIII0K03a, )KUPHI.

Xumuueckas /za60pam0pﬂaﬂ }’lOCVOCl, annapambvl u I’lDM60Dbl.'

1) mpubops! 11t pabOTHI C Ta3aMu;
2) amnmapaTbl ¥ TPUOOPHI SISl ONBITOB C TBEPJIBIMU, KUJIKUMH BEIIECTBAMU;
3) uzMepuTeIbHbIE MPUOOPHI U MPUCTIOCOOTIEHUS SISl BBITIOJIHEHUS OTIBITOB;

4) CTCKIIIHHAA U IJIaCTMACCOBaA Iocyna u HpI/ICHOCO6JICHI/ISI JJIs1 IIPOBCACHUS
OITBITOB.

Mooenu:

HabGopsl Mojieneit aToMoB AJis COCTaBICHUS IAPOCTEP>KHEBBIX MOJIEIEH MOJIEKYT;
Kpucramnnyeckne pemeTku coen.

Yyebnvie nocobus na newamnotil ocrHose:

[Tepunonnueckas cucrema xumuueckux amneMeHToB .M. Menneneena;

Tabnuma pacTBOPUMOCTH KHUCIIOT, OCHOBaHUMN COJICH;

DJIEKTPOXUMUYUECKUMN Psil HAMPSHKEHUM METaJIJIOB;

AJTOPUTMBI IO XapaKTEPUCTUKE XUMUUYECKHUX IIEMEHTOB, XUMUYECKUX PEaKIUi,
PELICHUIO 3a/1a4;

JlnpakTudaeckue MaTeprualibl: pabodre TeTpaau Ha TIeYaTHON OCHOBE, MHCTPYKIIUH,
KapTOUYKH C 3aJaHUSIMU, TAOJIUIIBI.

IKPaHHO-38YK08blE CPEOCMBA 0OVYEHU:
CD, DVD-naucku, BuaeoduiIbMbl, KOMIIBIOTEPHBIE TTPE3CHTAIUH.

TCO:

Komnerorep; Mynbtumennanpoektop; JkpaH. [JokymeHT kamepa. [IpunTep

7. Ilnanupyemble pe3yJbTAThl Y4eOHO NesITeJTbHOCTH



B pesynbTaTte n3ydeHuss XMMUW YICHUK OCHOBHOM TITKOJIHI:

v\ Hay4HWTCsS OCO3HABaTh OOBEKTHBHYIO 3HAYMMOCTH OCHOB XMMHYECKON HAyKh
KaK 00JacTH COBPEMEHHOTO E€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTYPHI U
MIPAKTUYIECKON NEeATEITHHOCTH YEJIOBEKa B YCIOBHUSIX BO3PACTAONICH «XUMH3AITAN
MHOTHX c(hep )KHU3HU COBPEMEHHOTO OOIIECTBA;

v OBJIAJIEET CHCTEMOM XMMHUYECKUX 3HAHUM — IOHITUAMHE, 3aKOHAMH, TEOPHUSIMU
U SI3BIKOM HAyKW, UMEIOIUMH BaXKHOE 00IIe00pa3oBaTeIbHOE U MO3HABATEIBHOE
3HAUEHWE, CCTCCTBCHHO-HAYYHBIMH METOJAMH  HCCJICIAOBAHHS BEIICCTB W
XUMHYECKUX SBICHHUH, CBEJICHUSIMH 110 HCTOPUH CTAHOBJICHUS XUMUHU KaK HAyKU;
v\ [OIy4YWT MPEACTABIEHHE O CIIO)KHOM KOMILIEKCE OTHOINEHHMH B CHUCTEMaX
«YEJIOBEK — BEIIIECTBO» U «BEIIECCTBO — MaTepHal — MPAKTHUYECKas NeATCIbHOCTDY,
0 POJIM HAyKH B CO3/IaHUU HOBBIX MAaTEPHAIOB U HCTOYHHKOB YHEPTHUU;

v\ YCBOUT OCHOBHI XHMHYECKOH TI'DaMOTHOCTH KaK OCHOBBI aHajluM3a M
TUTAHUPOBAHUS AKOJOTHYCCKH OC30MacHOTO TOBEICHUS B IEIAX COEPEeKCHUS
3I0POBbSI W OKpYXaromield cpeapl. B mporecce M3ydYeHUS XUMHU ydallUiCs
OCHOBHOM IIIKOJIBI:

v yOeaMTcs B TOM, YTO B OCHOBE MHOTHUX SIBJICHMI XMBON U HEKUBOU IIPUPOIBI
JIeKAT XUMUYECKUE MTPEBPAIICHUS HCOPTaHUIECKUX U OPTaHUYECKHUX BEIIECTB;

v yriyOuT NPeACTaBIEHUE O MATEPUAILHOM €IMHCTBE MHUPA;

v OBIIajIeeT yMEHHWSIMHU YCTAHABIMBATL CBSI3M MEXIY PEajbHO HaOII0JaeMbIMU
XUMUYECKUMU SBJICHUSAMH U MPOIECCaMU, MPOTEKAIOIUMHU B MUKPOMHUPE aTOMOB
U MOJICKYJI; OOBSICHATh NPUYMHBI MHOTOOOpA3us BEIIECTB, 3aBHCUMOCTh HX
CBOMCTB OT COCTaBa M CTPOCHUS, a TAKXKE 00YCIIOBIIEHHOCTh TPUMEHEHHSI BEIICCTB
OCOOCHHOCTSIMU WX CBOWCTB; aHAJIU3UPOBaTh HM OOBEKTUBHO OIEHUBATh
KU3HEHHBIC CUTYyaIluH, CBSI3aHHbBIE C XUMHUEH;

v\ mpuoOpeTéT  HaBLIKM  0€30IACHOTO  OOpallleHHs ¢ BEIIECTBAMH,
UCITOJIb3YEMBIMHU B TIOBCETHEBHOM JKU3HHU.

N3ydeHne XUMUHU IPEIOCTABUT YICHUKY BO3MOYKHOCTD:

v/ pasBUBaTh M COBEPUIEHCTBOBATH WHIUBHUYyajbHbLIE CIOCOOHOCTH; MHTEPEC K
MHUPY BEIIECTB W HMX IPEBpaIeHUN; 00IIeyuyeOHble MHTEIUICKTYalbHbIE yYMCHUS
CIOCOOCTBYIOITHE MPUOOPETCHHUIO OIBITA TBOPUYECKON 1 IMTOMCKOBOM JIESITEIIHHOCTH,
B YaCTHOCTH YMCHHMS CpaBHHBATh M KJIACCHU(PUIMPOBATH OOBEKTHI, BBISIBIATH
MPUIMHHO-CJICICTBEHHBIE CBS3U,(OPMYIHPOBATh THUIIOTE3Bl W IPOBEPATH WX B
X0/ IKCTICPUMEHTA, apT'YMEHTHUPOBATh

BBIBOJIbI, OTCTaWMBaTh CBO¢ MHCHHE, UCIIONB3YysS TMPH OTOM  aJeKBaTHBIC
JI0Ka3aTeJIbCTBA;

V' mpuoOperaTh HABLIKK PaOOTHI ¢ Pa3IMYHBEIMM MCTOYHMKAMM HH(POPMALMH I10
XUMUH(CTIOBAPH, CIIPABOYHUKH, XpecToMaTuu, VIHTEpHET U Jp.), a TaKKe yMEHHUE
OOBEKTUBHO OIICHMBAaTh HMHMOOPMAIMIO O BEIISCTBAX, WX IMPEBpAIICHUAX U
MPaKTHYCCKOM ITPUMCHCHUU;

v\ COBEpLICHCTBOBATh YMEHHs IUIAHUPOBATH M PAlMOHAJIBHO OPraHM30BLIBATEH
y4eOHO-TI03HABATEIBHYIO JACATCILHOCTD, IPUMEHSATD TOJYYCHHBIC 3HAHUS B HOBOM
CUTYaIlUH;

v'  mpuoOperaTh HAaBBIKM CaMOOOpA30BaHMSA M IPAKTHYECKOIO COTPYAHHYECTBA
P OpraHM3aIldd W BBITOJTHCHUH XHMHUYECKOTO SKCIICPHMEHTA, IMPOBEACHUU W



3allUTe YYEHUYECKUX TMPOEKTOB IO MCCIEAOBAHUIO OTACIbHBIX BEIIECTB W
XUMUYECKUX SIBJICHUMN, Ha0JI0/1a€MbIX B PUPOJIE U MTOBCEIHEBHOM KU3HU.

Takum 00pa3om, B pe3yJibTaTe H3yUYEeHHS] XMMHUHM B OCHOBHOM IIKOJE YUYEHUK
MOJIYYUT TOATOTOBKY, JOCTATOYHYIO ISl TPOJOJKEHUST OOydeHHUss B cTapliel
IIKOJIE U CpeaHUX MpodeCCHOHABHBIX 00IIe00pa30BaTEIbHBIX YUPEKIACHUIX, a
TaKKe€ TMPUOOPETET KIIIOYEBBbIE KOMIETEHIIMHM, WMEIOIUE YHUBEPCAIBbHOE
MIPUMEHEHHUE B JI000M BHJIE JeITeNbHOCTH. [Imanupyemblie pe3ynbTaThl OCBOCHUS
MPEAMETHOTO COJACPKAHUS TI0 XUMHUU TPEJCTaBICHbl MO OCHOBHBIM paszjeiiaM
COJIep>KaHMsI TPUMEPHOUN MPOorpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs 1O XUMUH.
Pazgen 1. OcHoBHble TIOHATUS XUMHUHM (YPOBEHb aATOMHO-MOJICKYJISIPHBIX
peICTaBICHUM )

BrinmyckHUK HayuuTCs:

v ONMCBIBATH CBOMCTBA TBEPABIX, )KUIAKHKX, Ta3000pa3HbIX BEIIECTB, BHIIEISS UX
CYILIECTBEHHBIE TPU3HAKY;

v\ XapakTepu3oBaTh BEIECTBA [0 COCTaBYy, CTPOCHHMIO M  CBOMCTBaM,
yCTaHABJINBATh MIPUYUHHO-CJICICTBEHHBIC CBSI3U MEXTY JTAHHBIMU
XapaKTEePUCTUKAMU BEIIECTBA;

v\ pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX HOHSATHH «aTOM», «MOJEKYJIa,
«XUMHYECKUM  DJIEMEHT», «IPOCTOE  BEIIECTBO», «CJIOXKHOE  BEIIECTBOY,
«BAJICHTHOCTBY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

v u300paxkarTh COCTaB MPOCTEHIINX BEMIECTB C TOMOIIBI0 XUMHYECKUX (POPMYIT
U CYIIHOCTh XUMHYECKUX PEAKIIMI C MOMOILBbI0 XUMUYECKUX YPAaBHEHU;

v/ BBIYHCIIATH OTHOCHUTENLHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, a
TAaK)K€ MACCOBYIO JOJIFO XUMHYECKOIO 3JIEMEHTA B COCAUHEHHSX ISl OLIEHKH KX
PaKTUYECKON 3HAYNMOCTH;

v/ CPaBHHBATH 10 COCTABY OKCH/IbI, OCHOBAHHMS, KMCJIOTBI, COJIH;

v KiIacCM(UIMPOBATh OKCHIBI U OCHOBAHHUS IO CBOWCTBaM, KUCIOTHI U COJIU IO
COCTaBY;

v ONHUCHIBATH COCTaB, CBOWCTBA W 3HAueHHWE (B NPUPOJAE M IMPAKTUYECKOM
NEATEIbHOCTU YEJIOBEKA) MPOCTHIX BEUIECTB — KHUCIIOPO/Ia U BOJIOPO/IA;

v\ JaBaTh CPaBHHUTEIBHYIO XapaKTEPUCTUKY XHMHYECKHX DJIEMEHTOB M
Ba)KHEHUIINX COCIUHEHUN

€CTECTBEHHBIX CEMEINCTB LIEJIOYHBIX METAIIOB U TAJIOT€HOB;

v’ [0JIb30BaThCs J1a00PATOPHBEIM 000PYI0BAHIEM M XUMHYECKOU TIOCYI0M;

v IPOBOJUTH HECIOXKHbIE XUMUYECKHE OIBITH U HAOIIOAEHHUS 38 H3MEHEHUSIMU
CBOMCTB BEIIECTB B MPOIECCE WX MPEBPAIICHMIA; COOMIONATh MpPaBHIa TEXHUKH
0e30macHOCTH NP MPOBEICHUN HAOIIOJCHUI U OIBITOB;

v\ pasnuyaTh  OKCIHEPHUMEHTAIBHO  KHCIOTHI W IICIIOYH,  IOJB3YSICh
WHMKAaTOpaMH; OCO3HABATh HEOOXOAMMOCTh COOIIO/IEHNSI Mep 0€30MMacHOCTH TpH
oOpaIieHuu ¢ KUCIOTaMH U TIET0OYaMH.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYUYUTHCSL:

v IpaMOTHO OOpaIaThCcs ¢ BEMIECTBAMU B IIOBCEHEBHOM )KU3HHU;

v 0CcO3HaBaTh HEOOXOAMMOCTh COOJIOIEHHS TPABUII SKOJOTHYECKH O€30MaCHOTO
MOBEJICHUS B OKPYKAIOIIECH TPUPOTHOM Cpelie;



v\ [OHMMarh CMBICI M  HEOOXOOMMOCTb  COOJIONEHMS  HpPEANUCAHUM,
MpeiaraéMbIX B MHCTPYKIUSIX MO HMCHOJBb30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM
XUMHUH U JP.;

v HCHOJIB30BaTh MPUOOPETEHHBIE KIHOUEBbIE KOMIIETEHTHOCTH IIPH BHIIOJHEHUN
HCCIIEI0BATENbCKUX MPOEKTOB M0 XUMUU;

v pasBHBaTh KOMMYHHMKATUBHYIO KOMIIETEHTHOCTH, HCIOJIB3Ys CPEACTBA YCTHOM
M TMCbMEHHOM KOMMYHHUKAIlMM TMpu pabdoTe ¢ TeKCTaMu ydyeOHHKAa U
JOTIOJIHUTENIBHOW ~ JIUTEpaTypod,  CIPABOYHBIMU  TaOJUIAMH,  TMPOSBISITH
TOTOBHOCTh K YBa)XKCHUI0O WHOW TOUKHM 3pPEHHUS MPU OOCYXKICHUU PE3YIbTaTOB
BBITIOJIHEHHOU paloTHI;

v'  OOBEKTMBHO OIIEHMBaTh MHQPOPMALMIO O BEIIECTBAX M XUMHYECKHUX
poIeCCaX, KPUTUUECKHU

OTHOCHUTBCSI K TICEBIOHAyYHOM HHQopmaiuu, HeA0O0POCOBECTHON peKIame,
Kacarolleics UCIOIb30BaHMS PA3IMUHBIX BEIIECTB.

Paznen II. Ilepuoanyeckunii 3aK0OH U IEPUOJAYECKAS CUCTEMA

xumuudeckux 35emeHToB J[. 1. MenneneeBa. CTpoeHue BelecTBa

BrinyckHUK HayuuTCs:

V' KinaccuUIMPOBATh XHMHUECKME DIEMEHTHI HA METalbl, HEMETalbl,
AJIEMEHTHI, OKCUJIBI U THAPOKCHJIBI KOTOPBIX aM(pOTEPHBI, 1 UHEPTHBIE AJIEMEHTHI
(rasel) 17151 OCO3HAHMS BAXKHOCTH YIOPSAOUYCHHOCTH HAYYHBIX 3HAHUM;

v pacKpeIBaTh CMBICI Neproandeckoro 3akona 1. . Menaeneesa;

v\ ONMCBIBATH U XapaKTEPU30BATh TAOIUYHYIO (HOPMY MEPUOIUUECKON CHCTEMBI
XUMHUYECKHUX JIEMEHTOB;

v\ XapakTepu30BaTh COCTAB ATOMHLIX SJEP M PACIpee/ICHHe YHCIA dJIEKTPOHOB
[0 DJEKTPOHHBIM CJIOSIM aTOMOB XHWMHWYECKHUX JJEMEHTOB MaJbIX IE€pUOJIOB
MEPUONUYECKON CUCTEMBI, a TAKKe

KQJIMS U KaJIblIUs;

v\ pasnuyaTh BMILI XUMHUYECKON CBSI3M: HMOHHYIO, KOBAJIEHTHYIO IOJSPHYIO,
KOBAJICHTHYIO HETOJIIPHYIO U METAJIIMYECKYIO;

v\ u300paxkaTh DIEKTPOHHO-MOHHLIE (OPMYIBbl  BELIECTB, OOpa30BaHHBIX
XUMHUYECKUMU CBA3SIMH Pa3HOTO BHUJIA;

v’ BBISBIIATH 3aBUCUMOCTH CBOMCTB BELIECTB OT CTPOEHMS UX KPUCTAJUIMUYECKUX
PEIICTOK: MOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX, METANTUYECKUX;

v\ XapakTepu3OBaTh XHMHUYECKHE DIEMEHTHI M HUX COCAMHEHHS HAa OCHOBE
MOJIOKEHHS DJIEMEHTOB B MEPUOJAMYECKON CHCTEME M OCOOCHHOCTEH CTPOEHUS WX
aTOMOB;

v\ OIUCBIBATH OCHOBHBIE dTaIbl OTKPEITHS [I. . MeHeneeBpIM IEPHOIHUECKOTO
3aKOHA W MEPUOJUYECKONM CHCTEMbl XUMHYECKHX DJJIEMEHTOB, JXWU3Hb W
MHOT000pa3HyI0 HAyYHYIO €SI TEIbHOCTh YUCHOTO;

v XapakTepu30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAYEHHUE MEPUOTHUCCKOTO
3aKOHA U EPUOJIMYECKON CUCTEMbI XUMHYECKHX 3JieMeHTOB J[. 1. MeHieneena;

v\ 0CO3HAaBaTh HAY4YHBIE OTKPHITHS KAaK pPE3ylbTaT UIMTEILHBIX HAOJIIOICHUIMA,
ONBITOB, HAYYHOU MMOJEMUKH, TPEOJOJICHUS TPYAHOCTEW U COMHEHUM.

BrInyCKHMK NOJTYYUT BO3MOKHOCTh HAYYUTHCS



v\ 0CO3HaBaTh 3HAYCHHWE TEOPCTUYECKUX 3HAHUN  JUIS  TPAKTHYECKOM
NEATEIbHOCTH YEI0BEKA;

v OIMCHIBATh M3YYCHHBIC OOBEKTHI KAK CHCTEMBI, MPUMEHSS JIOTUKY CHCTEMHOTO
aHaIu3a;

v IPUMEHSTH 3HAHHS O 3aKOHOMEPHOCTSIX MEPUOIMYECKON CHCTEMBI XHMHUYECKHX
AJIIEMEHTOB /151 OOBSACHEHUS U MPEABUACHUS CBOMCTB KOHKPETHBIX BELIECTB;
v'pa3BuBaTh HH(GOPMANMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM  YIITyOJIeHHS
3HAaHUM 00 MCTOPUU CTAHOBJIEHMS] XMMUYECKOM HAyKH, €¢ OCHOBHBIX MOHSTHUH,
MIEPUOANYECKOTO 3aKOHA KAK OJJHOI'O U3 BaKHEHUIINX 3aKOHOB MPHUPOBL, a TAKXKE O
COBPEMEHHBIX JOCTH)KCHUSAX HAYKU U TEXHUKHU.

Paznen III. MHoroo0Opasue XMMHUYECKUX peakui

BrIlTyCKHUK HayunTCs:

v 00OBSACHATH CYTh XHMHYECKUX MPOIECCOB U MX MPHUHIMIHAIBHOE OTIHYHE OT
(duznyecKux;

v/ Has3bIBaTh MPHU3HAKHU U YCIOBHUS MMPOTEKAHHUS XUMHUYECKUX PEaKIIUi;

v yCTaHaABIMBATh TPHHAIIEKHOCTH XHMHUYECKONH PEAKIUH K ONPeaeIeHHOMY
TUIy TI0O OJIHOMY W3 KJIacCU(UKAIIMOHHBIX MPHU3HAKOB: 1) MO 4YMCIy U COCTaBY
UCXOJHBIX BEIIECTB W MPOJYKTOB PEAKIUU (PEaKIMU COCIUHEHHUS, PA3JIOKECHHUS,
3aMelleHnuss 1 0OMeHa); 2) MO BBIJICJICHUIO WJIM TMOTJIOMICHUIO TEIUIOThI (peakiuu
AK30TEPMHUYECKUE U DHAOTEPMUUECKHUE); 3) MO WU3MEHEHHIO CTENEHEW OKHUCIICHHUS
XUMHYECKUX JIEMEHTOB (PEaKIMU OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE);

4) Mo oOpaTUMOCTH Tpoliecca (peakiuu oopaTUMbIe U HEOOPATUMBIC);

v’ Ha3biBaTh (PaKTOPHI, BIMUSIONIKE HA CKOPOCThH XUMHUYECKUX PEAKIIH;

v’ Ha3bpIBaTh (PAKTOPHI, BIAMUSAIONIME HA CMEIIEHHE XUMHUYECKOTO PABHOBECHSI;

v/ COCTaBJISATh YPABHCHUS DIICKTPOTMTHUCCKON JUCCOIMAIIMU KUCIOT, IIEI0YeH,
COJICH; OJIHBIE U COKpAIICHHbIE HOHHbIE YPAaBHEHUS peakuil 0OMeHa; ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA;

v TPOTHO3UPOBATh MPOIYKTHI XUMHUYCCKUX PEaKIuii 1m0 (HopMysiaM/Ha3BaAHUIM
UCXOJIHBIX BEIIECTB; ONPEIENATh UCXOAHBIE BEllecTBa MO (hopMysiaM/Ha3BaHUIM
IPOAYKTOB PEAKIUH;

v/ COCTaBJIATh YpPaBHEHUS PEaKIMil, COOTBETCTBYIOIIMX IOCIEI0BATEIBHOCTH
(«uenouke») MpeBpalleHNii HEOPraHMYECKUX BEIECTB Pa3INYHbIX KIACCOB;

v\ BBUSIBIATH B IPOIECCE JKCIEPUMEHTA INPU3HAKH, CBUJICTEIHCTBYIOMIHE O
IIPOTEKAHUU XUMHUYECKON PEAKIINH;

v IPUTOTOBJIATH PACTBOPHI C ONPEAEICHHOW MacCOBOW J0JIEH pacTBOPEHHOrO
BEILIECTBA;

v/ ompeessiTh XapaKTep Cpeabl BOMHBIX PACTBOPOB KHCIIOT W INENOYEH IO
M3MEHEHHIO OKPAaCKU MHAUKATOPOB;

v\ NPOBOIUTH KAa4EeCTBEHHBIC PEAKIIUM, MOJTBEPKIAIONINE HAIUYHE B BOIHBIX
pacTBOpax BEUIECTB OTAEIbHBIX KATHOHOB U AaHHOHOB.

BBIITyCKHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS:

v/COCTaBIISITh MOJICKYJISIPHBIC W TIOJHBIE MOHHBIC YPABHEHHUS MO COKPAIICHHBIM
VOHHBIM YPaBHEHMUSIM;

v IPUBOIUTH TIPUMEPHI PEAKIINH, MOATBEPKIAFOMINX CYIIECTBOBAHUE B3aUMOCBSI3HU
MEKly OCHOBHBIMH KJIACCAMHU HEOPTaHWUYECKUX BELIECTB;



v IPOTHO3UPOBATEH PE3YIBTATHI BO3ACHCTBHS PA3INYHBIX (hAaKTOPOB HA W3MECHEHHUE
CKOPOCTH XUMHUYECKON PEaKkLuy;

v IPOTHO3UPOBATEH PE3YIIBTATHl BO3ACHCTBHS PA3INYHBIX (HAKTOPOB HA CMEIICHUE
XUMHUYECKOTO PABHOBECHSI.

Paznen IV. MHoroo0pasue BemecTsn

BrinyckHuK HAyYuTCA:

v ompeAessaTh MPUHAIICKHOCTh HEOPraHMYECKHX BEHIECTB K OJHOMY W3
M3YYEHHBIX KJIACCOB/TPYII: METaJIbl M HEMETalulbl, OKCHJbl, OCHOBAaHUS,
KHCJIOTBI, COJIN;

v’ COCTaBJIATH (POPMYIIBI BEMIECTB 110 UX Ha3BaAHHSM;

v/ OIpeessaTh BAJICHTHOCTh U CTENEHb OKHUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

v cocTaBiATh (POPMYJIBI HEOPraHWUYECKHX COEJAWHEHHWH IO BAaJECHTHOCTSIM U
CTENeHSIM OKHMCJICHHSI JIEMEHTOB, a TaKKe 3aps/iaM MOHOB, YKa3aHHBIM B TaOJIHIIE
PacTBOPUMOCTHU KUCJIOT, OCHOBAHUM U COJIEH;

v 00BSCHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKUX M XUMHYECKUX CBOUCTB
OPOCTBIX BEIIECTB (META/NIOB M HEMETA/UIOB) M MX BBICHIMX OKCHUJIOB,
00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO

U TPETHETO MEPUOOB;

v/ Has3bIBaTh OOIIME XUMHYECKHE CBOMCTBA, XapaKTEPHBIE IS TPYI OKCHJIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

v HasbBaTh OOIIME XWMHYECKHE CBOMCTBA, XapaKTEpHBIE JUIA KaKIOro H3
KJIACCOB HEOPraHMYECKHUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

v\ NpPUBOAWTH TNPUMEPHI PEAKIUi, MOATBEPKIAIONIMX XUMHUYECKHE CBOWCTBA
HEOPraHUYECKUX

BEILECTB: OKCUJIOB, KHUCIIOT, OCHOBAaHUW U COJIEH;

v ONpefessTh  BEIIECTBO-OKUCIUTENb M BEIIECTBO-BOCCTAHOBUTEIH B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSAX;

v COCTaBJIATH OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIN Oananc (Ui HM3y4EHHBIX
peaKinii) Mo NpeaJIOKEHHBIM CXeMaM PEaKInii;

v IPOBOJUTH JIAOOPATOPHEIE OIBITHI, ITOITBEPKIAIONINE XUMHUYECKHE CBOUCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEILECTB;

v\ TpoBOAUTH JIabOpaTOpHBIE OMBITHI [0  TIOJYYEHHIO W  COOMPaHHIO
ra3o00pa3HbIX BEILECTB: BOJOPOJAA, KHUCIOPOAA, YIJIEKHCIOrO TIa3a, aMMHakKa;
COCTaBJIATh YPAaBHEHMS COOTBETCTBYIOIIMX

pEaKIIUH.

BrInyCKHUK NOJIYYNUT BO3MOKHOCTb HAYUYHUTHCS :

v IPOTHO3UPOBATH XMMHUYCCKHE CBOWCTBA BEIIECTB HA OCHOBE HMX COCTaBa H
CTPOCHUS;

v IPOTHO3UPOBATH  CIIOCOOHOCTH BEIECTBA IMPOSIBISITE OKHMCIUTEIBHBIC —HITH
BOCCTAHOBHUTEJIbHBIE CBOMCTBA C Y4YETOM CTEIEHEH OKHCIEHHUS 3JIEMEHTOB,
BXOJSIIUX B €r0 COCTAB;

v'BBISIBISITH  CYIIIECTBOBAHUE TEHETHYECKOW B3aMMOCBSI3M MEXIy BEIICCTBAMH B
PALY: IPOCTOE BEIIECTBO — OKCHUJ — TMAPOKCHUJ — COJIb;

v/ XapakTepu30BaTh 0COOBIE CBOMCTBA KOHIEHTPHMPOBAHHBIX CEPHONW W a30THOM
KHCJIOT;



v IPUBOIUTH NIPUMEPHI YPABHEHUH PEaKIUii, JEKAIIMX B OCHOBE MPOMBIIICHHBIX
CIOCOOOB MOJYyYEHUs aMMHaKa, CEPHOM KUCIOTBHI, YyT'YHa U CTalH;

v OnMCHIBaTh (U3HIECKHE W XHUMHYECKHE TPOIECCHI, SIBISIONIMECS YaCThIO
KpYTrOBOpPOTa BELIECTB B IIPUPOJIE;

v OpraHu30BBIBaTh, IPOBOIUTH YYCHUYECKHE MMPOEKTHI ITO0 MCCIIETOBAHMIO CBOWCTB
BEILIECTB, UMEIOIINX BAJKHOE MPAKTUYECKOE 3HAYEHUE.

Kpurtepuu oueHnBanus pa3iM4HbIX NPOBEPOYHBIX padoT

[Ipu oneHke y4eOHBIX JOCTHXKEHUN yyallluXcsl NPUMEHSETCS KpHUTepuasbHas
CUCTEeMa OLICHUBAHUS 1O MATHOAIbHOM 1IKane (0TMeTKa «1» He cTaBUTCS):
Kpurepun oueHku MpOeKTHON U MCCIeI0BATENbCKONW paboThl pa3padaTbiBalOTCs €
y4eTOM IIeJIel U 3a/1ay MPOEKTHOM NESITeIbHOCTH Ha JIaHHOM 3Tamne o0pa30BaHUS.
NuauBuayaibHbIi TPOEKT 11eJ1eCO00pa3HO OLICHUBATH MO CIAEAYIOMIMM KPUTEPUSIM:
1. CrocoOHOCTh K CaMOCTOSTEIbHOMY MNPUOOPETEHUIO 3HAHUM U PEHICHHUIO
npoOyieM, TPOSAB-NAIOMIAACS B YMEHMHM IIOCTaBUTh MpoOjeMy U BbIOpATh
aJIeKBaTHbIE CMOCOOBI €¢ pellleHUs, BKJIoYas MOUCK M 00paboTKy uH(pOpMaIu,
GbOpMyITUPOBKY BBIBOJIOB W/WJIM OOOCHOBAaHHWE U peaM3allUI0/anpooaIuio
OPUHSTOTO pElIeHHsl, OOOCHOBAaHHWE U CO3/aHHE IMPOTHO3a, MOJENH, Makera,
00BEKTa, TBOPUECKOTO pelIeHUs U T. M. [aHHBIM KpUTepuil B I€JIOM BKIIOYAET
OILIEHKY C(OPMUPOBAHHOCTH MMO3HABATEIIbHBIX YUEOHBIX IEHCTBHIA.

2. CdopMUpOBaHHOCTh MPEIMETHBIX 3HAHUW U  CHOCOOOB  JEHCTBUH,
NPOSIBIISAIONIASCS B YMEHUU PACKPBITh CoJlepKaHHe paldoThl, TPaMOTHO H
000OCHOBaHHO B  COOTBETCTBMM C  paccMaTpuBaeMoil  mpoOiemMoil/Temoit
UCIIOJIb30BaTh UMEIOIINECS 3HaHUS U CIIOCOObI IeHCTBHIA.

3. ChopmMupoBaHHOCTh PETYJISTUBHBIX JCUCTBHM, TPOSBISIONIASACS B YMEHUU
CaMOCTOSITEJIbHO  IJIAHUPOBaTh U YOPAaBIATH  CBOEH  MO3HABaTEIbHOM
JESTEbHOCTBIO BO BpPEMEHH, UCIOJIb30BaTh PECYPCHBIE BO3MOXKHOCTH IS
JOCTKEHUSI 1IeJIel, OCYIIECTBISATh BBHIOOP KOHCTPYKTHUBHBIX CTpAaTeTUd B
TPYJIHBIX CUTYyaIHSIX.

4. CpopMHpOBaHHOCTh KOMMYHUKATUBHBIX JACUCTBUN, MPOSABIAIONIA’CS B YMEHUU
SCHO U3JIOKUTh U O(DOPMUTH BBHIINOJIHEHHYIO paboOTy, IPEACTaBUTh €€ Pe3yIbTaThl,
apryMEHTUPOBAHHO OTBETUTH Ha BOIPOCHI.

MaxkcumanbHas OLIEHKA MO KaXKJI0My KPUTEPHIO HE JIOJDKHA MPEBbIIATh 3 0alioB.
[Ipu Takom

MOAXOAE JOCTHKeHHWE 0a30BOr0 YpoBHS (OTMETKA «YyJIOBJIETBOPUTEIBLHO)
COOTBETCTBYET MOJYYEHHUIO 4 MEPBUYHBIX 0auioB (MO0 OAHOMY OajuTy 3a KaKJIbli
U3 YETBIPEX KPUTEPHUEB), a JOCTUKEHUE IOBBILIEHHBIX YPOBHEH COOTBETCTBYET
MOJIYYCHHIO 7—9 MEepBUYHBIX OAITOB (OTMETKA «XOPOIIIO))

nu 10—12 nepBUYHBIX OAIIIOB (OTMETKA «OTIMYHOY).

KpnTeplm OIICHKHU YCTHOI'O OTBE€TA

OtmeTKa «5» CTaBHUTCS, €CIH:



v/ OTBET MOJIHBIA U MPaBUIIbHBIN HA OCHOBAHWH M3YYCHHBIX TCOPHUH;

v\ Mmarepuaq H3JI0XKEH B JIOTHYECKOW IOCIICA0BATCIBHOCTH, JHTEPATyPHBIM
SA3BIKOM;

v OTBET CAaMOCTOSTEIbHBI.

OtBeT «4» cTaBUTCS, €CIIN;

v/ OTBET MOJIHBIN U MPaBUIIbHBIN HA CHOBAHUH W3YYEHHBIX TEOPHIA;

v Marepua U3JI0KEH B ONPEICICHHON JIOTHYECKOU MOCIeA0BATEILHOCTH, TPH
TOM JIONMYIIEHbl JBE-TPU HECYIIECTBEHHbIE OIIMOKH, HUCHPABICHHBIE IIO
TpeOOBaHUIO YUUTES.

OtmMmeTka «3» cTaBUTCS, €CIU:

v/ OTBET MOJIHBIA, HO TP 3TOM JIONyIIIEHA CYIIeCTBEHHAs OIINOKa;

v\ WM OTBET HEIOJIHBINI, HECBA3HBIN.

OTMeTKa «2)» CTaBUTCS, CCIIH:

v\ npu oTBeTe OOHAPYKEHO HEMOHMMAaHHE YYaIMMCS COJEpXKaHWs yd4eGHOTO
Marepuana;

v\ WM JIONMYIIEHBI CYIIECTBEHHBIC OINUOKH, KOTOPBIE YYAIMHCS HE MOKET
UCIIPAaBUTh MPU HABOASUIUX BONPOCAX YUUTEIS;

v’ 1m0 MpH OTCYTCTBHHU OTBETA.

OueHka HIKCNEPUMEHTAIbHBIX YMeHU

O1eHKa CTaBUTCS HA OCHOBAHWH HAOJIOICHUS 32 YUAIIUMUCS B XOJI€ BBITOJTHEHHUS
IPaKTUYECKON pabOThl M MUCEMEHHOTO OTYETa 3a padoTy.

OtMmeTKka «5» CTaBUTCS, €CIIH:

v/ paboTa BHINOJHEHA IOJHOCTEIO W 0€3 OWMOOK, CHAEIAaHbl NPABUILHEIE
HAOIO/ICHUS ¥ BBIBOJIBI;

v\ DKCHEPUMEHT OCYLIECTBIEH [0 IUIAHy C Y4€TOM TPeOOBaHMM TEXHUKU
0€301aCHOCTH U MPABWIT pabOTHI C BEIIECTBAMHU U 000PYI0BAHUEM;

v [IPOSBIIEHBI OPraHU3AMOHHO - TPYAOBBIE YMEHHS, MOJIEPKUBAIOTCI YUCTOTA
U TIOPSIIOK Ha paboyeM MeCTe, SKOHOMHO MCIOJIb3YIOTCS PEaKTHBBI.

OtMmeTka «4» CTaBUTCS, CSCIIH:

v/ paboTa BBIIOJHEHA INPABUILHO, CIEJIAHbl IpPaBUIbHBIE HAOIIONEHUS WU
BBIBOJIbI, HO IPY 3TOM JKCIIEPUMEHT MPOBEJIEH HE MOJIHOCTHIO;

v\ WM JONYIIEHBl HECYIIECTBEHHBIE OINMOKM B paboTe ¢ BEIIECTBAMU M
000pyTI0BaHHEM.

OtMeTKa «3» CTaBUTCS, €CIIH:

v pabora BBIIOJHEHA IPAaBUILHO HE MEHEE, YEM HAIIOJIOBUHY,

v\ WM JIOIyIIEHA CYNIECTBCHHAS OMMOKA B XOJI€ AKCIIEPUMEHTA, B OOBSICHEHHH,
B odopmieHun paboOThl, B COOJIOJCHUH NPABUI TEXHUKH O€30MaCHOCTH IIPHU
pabote c BemecTBaMu U 000PYJ0BaHUEM, KOTOPAsl HCTIPABIISETCS MO TPEOOBAHUIO
YUUTETIS.

OTMmeTKa «2)» CTaBHUTCS, €CIH:

v\ jonyiueHsl aBe (¥ 0osiee) CyHIECTBEHHBIE OMIMOKKA B XOJAE DKCIEPUMEHTA, B
oObsicHeHUH, B OGOpMIIEHMU pabdOThl, B COOJIOJEHHUU TIPABUI TEXHUKHU



0€30MacCHOCTH, KOTOPBIE yYalllUHCs HE MOJKET MCIPABUTh NaXe M0 TPEOOBAHUIO
YUUTETIS;
v/ pabora He BBINONHEHA, Yy YYallerocss OTCYTCTBYET 3KCIEPUMEHTAIbHbIC
YMEHHUS.

OueHka yMeHHH peliaTh pacyeTHbIE 3124

OtmeTka «5» CTaBUTCS, €CIU B JIOTHYECKOM PACCY)KICHHH W PCIICHHH HET
omuOOoK, 3a7ja4a pelieHa paioHaIbHBIM CTIOCO00M;

OtmeTka «4» CTaBUTCS, €CIM B JIOTHUYECKOM pACCY)KICHHM W PEIICHUU HET
CYIIECTBEHHBIX ONIMOOK, HO 3ajaya pelieHa HeparMOHAIbHBIM CIIOCOOOM, WIIH
JOMYIIEHO HEe OoJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OtmeTka «3» CTaBHUTCS, €CJIM B JIOTHUYECKOM DPACCYXIACHUH HET CYIISCTBEHHBIX
OIMOOK, HO JIOMYIIIEHA CYIIIECTBEHHAS OITMOKA B MATEMAaTHICCKUX pacueTax.
OtmeTKa «2» CTAaBHUTCS, €CIM MMEIOTCSI CYIIECTBCHHBIC ONIMOKHA B JIOTHUECKOM
pPacCyXJCHUU U B PEIICHUN; OTCYTCTBYET OTBET Ha 3aJ[aHuE.

OueHka MUCbMEHHBIX KOHTPOJIBHBIX padoT

OtmeTka «5» CTaBUTCS, €CJAW: OTBET IIOJHBIA W TPaBUIbHBIA, BO3MOXKHA
HECYIIIECTBEHHAas ONINOKa.

OtmeTka «4» CTaBUTCS, €CIIM: OTBET HEIMOJHBIA WM JOMYIIEHO He OoJjiee IBYX
HECYIIECTBEHHBIX

OILINOOK.

OtmeTka «3» cTaBUTCS, €ciau: paboTa BBHIMOJIHEHA HE MEHEE YeM HaIOJIOBUHY,
JIOTIyIIIeHA OJ{HA CYIIECTBEHHAs OIIMOKA U MPU STOM JIBE-TPU HECYIIIECTBECHHBIE.
OtmeTKa «2» CTaBUTCS, €CiH: padoTa BBHIIIOJIHEHA MEHbIIE, YEM HAMOJOBHHY WIIH
COJICP)KUT HECKOJIBKO CYIIECTBEHHBIX OIMMUOOK, JIMO0 paboTa HE BBINMOJTHEHA.

IIpu oIleHKE BBHINIOJIHEHUS MMHCHbMEHHONW KOHTPOJIBHOM pPabOThl HEOOXOIMMO
YUUTHIBATh TpeOoBaHus eauHoro opdorpaduueckoro pexuma. OTMerka 3a
UTOTOBYIO  KOHTPOJIbHYIO pabOTy KOPPEKTHPYET MPEANISCTBYIONIUE IPHU
BBICTaBJICHUN OTMETKH 32 YETBEPTh, MOIYTOIUE, TOJI.

Ouenka TecTOBBIX padoT

TecTpl, cocTosImMEe W3 TATH BOMPOCOB MOXKHO HCIIOJIB30BaTh IOCIIEC H3YUYCHHUS
Ka)XJIOTO0 MaTepH-

ana (ypoka). Tect u3 10—15 BompocoB wucCHoONb3yeTCs Mg MNEPUOJIHUYECKOTO
koHTposs. Tect n3 20—30 BonpocoB HEOOXOAUMO HCITOIB30BATh JJII HTOTOBOTO
KOHTPOJIS.

[Tpu orleHMBaHUY UCITOIB3YETCS CIICIYIOMIAs IITKaja;

JI1g Tecta u3 mATH BONMPOCOB

v/ HeT omHO0K — OLEHKA «5»;

v\ oxHa OMOKAa — OLEHKA «4»;

v\ 11Be OIIMOKU — OLICHKA «3»;



v Tpu oIMOKH — OLIEHKA «2).

Jns recta u3 30 BOpocoB:

25—30 mpaBUIIbHBIX OTBETOB — OLIEHKA «5»;
19—24 npaBUIBHBIX OTBETOB — OLIEHKA «4»;
12—18 npaBUIBLHBIX OTBETOB — OIIEHKA «3»;
MeHbIIE 12 mpaBUIBHBIX OTBETOB — OLIEHKA «2».

AN

Ouenka pedepara

Pedepar onieHrBacTCS 10 CICTYIOIIUM KPUTCPHUSIM:

v’ cobmoaeHre TpeboBaHuii K €ro 0(pOPMIIEHHUIO;

v\ HeoOXOOUMOCTh M JOCTATOYHOCTH IJISi PACKPBITHS TEMBI MPHUBEIEHHON B
TekcTe pedepaTta nHOpMaIIUH;

v\ yMeHue 00ydYaromerocsi CBOOOIHO M3JIaraTh OCHOBHBIE WJIEH, OTPa)KEHHbIE B
pedepare;

v\ CHOCOOHOCTH  OOy4aromierocss MOHATH  CyTh  3aJaBacMbIX  YICHAMH
aTTECTAIIMOHHON KOMHUCCHUHU BOIIPOCOB U C(HOPMYITUPOBATH TOYHBIC OTBETHI HA HUX.

COlJTACOBAHO COIrMACOBAHO

NpoTokon 3acenanHma 3amecTtutenb Anpektopa no YBP
MeTOoAMYECKOro 06beANHEHNA yunTenel M. A. UBawuHMHaA
Ot Nel

Pykosoautens MO
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I'mMuasus cranuibl TeMUproeBCKou

YTBEPXJIEHO
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OT poToKkoa Nel

[Ipencenarens neacoBeTa
Pomanenxo JIII.
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