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MNOACHUTEJIBHASA 3AIINCKA.
Crartyc 10KyMeHTA.

Pabouas mporpamma o yueOHOMY MpeaMeTy «XHUMHs» 8 KIIACC COCTaBJICHA B COOTBETCTBUU
TpeboBanusiMu DeepanbHOro rocyAapCcTBEHHOT0 00pa3oBaTeNIbHOTO CTaHAapTa OCHOBHOTO O0IIEro
o0Opa3oBaHMs, TPUMEPHOW MPOTpaMMBbl CpeaHero (MOJHOro) o0miero oOpa3oBaHUS IO XUMUH,
y4eOHHK A7 001eo0pa3oBaTesbHbIX yueOHbIX 3aBenenuii O. C. 'abpuensn, N.I'. Octpoymos, C.A.
CnankoB. «Xumus» 8 kinacc. M.: [Ipocsemenue, 2019r;

PaGouast mporpamMma 1o XuMuu JJis 8 Kjacca COCTaBJICHa Ha OCHOBE CIICTYIOLITUX
JIOKYMEHTOB:

o @enepanpHoro ['ocymapcTBeHHOro 00pa3oBaTENbHOIO CTaHAAPTAa OCHOBHOIO OOIIETO
o0pa3oBaHuMs, YTBEPKJICHHOTO MpruKazoM MuHucTepcTBOM 00pa3oBanus Poccun o117.12.2010 1. Neo
1897 (3apeructpupoan Muntocrom Poccun 01.02.2011 r. Ne 19644 (B pen. ot 31.12.2015)).

o [IpumepHast ocHOBHast 00pa3oBaTebHas IporpaMmMa OCHOBHOT'O OOIIEro 00pa3oBaHMS;
e (OOpasoBarenpHas nporpamma 'bOY I'imuasuu Ne 227;
o Vuebnsiit mian ['BOY 'umuazum Ne 227 Ha Tekymuid yueOHbIN TO.

Pabouass mporpamma sBIsSIeTCS 4acThbIO OCHOBHOH oOpa3zoBarenbHOU mporpammbl ['BOY
Mamuazum Ne 227,

O01mas xapakTepucTHKa Kypca.

Pabouass mporpamma paspaboraHa Ha ocHoBe mnporpammbel  O.C. TaOpuensHa,
coorBercTBytomeil [IprMepHONt OCHOBHOH 00pa3oBaTeNnbHON MporpaMme OCHOBHOTO OOIIETo
oOpa3oBaHMsl U JONMyIIeHHOM MuHucTepcTBOM o0Opa3zoBaHusi U Hayku Poccuiickoit ®denepanuu.
(T"'abpuensn O.C. IIporpamma kypca xumuu i 8-11 kinaccoB 0011e00pa3oBaTeIbHBIX YUPEKICHUIHI
/O.C. T'abpuensH. — 2-e u3n., crepeotun — M.: Jlpoda, 2015 rox).

JlanHast mporpaMma KOHKpETU3UPYET COJepKaHue CTaHapTa, 1aéT paclpeieieHe
y4eOHBIX 4acoB IO pa3jenaM Kypca, OCIe10BaTeIbHOCTh U3YUEeHHUS TEM U pa3fiesioB ¢ yUETOM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKU Y4eOHOT0 Mpoliecca, BO3PACTHBIX
ocoOeHHOCTeH oOyuatomuxcs. B mporpamme ornpeenén nepeueHb 1eMOHCTPAIHi, 1a00paToOpHBIX
OIIBITOB, MPAKTHUYCCKUX 3aHATHHN 1 paCLIéTHI)IX 3aaad. HOCJ’IGI{OBaTeHBHOCTB HN3YUCHUA Pa3JIMIHBIX
pa3aesioB COOTBETCTBYET HOPMAaTUBHBIM JOKYMEHTaM, PErVIAMEHTUPYIOLIUM COACpKaHUE
oOpa3oBaHMs 110 U3y4yaeMol TuciuIuinae. Beck TeopeTnueckuii MaTepuan Kypca XUMUM 1S
OCHOBHOM IIIKOJIBI pacCMaTpPUBAETCsl Ha IIEPBOM rojly 00yueHHs, YTO MO3BOJIAET 00YUatOIUMCS
00s1ee OCO3HAHHO U IIIyOOKO M3Y4YHTh (PAKTHUECKUN MaTepral — XUMHUIO AJIEMEHTOB U UX
COCIMHECHUM.

Pabouas nporpamma paccuntana Ha 68 yacoB, 2 yaca B HEJIEJIO U peanu3yercs Ha 0a30BOM
YPOBHE.



Iean o0yvenus:

e OCBOEHHE BAKHEHIINX 3HAHUH 00 OCHOBHBIX MOHATHAX U 3aKOHAX XMMHH,
XUMHUYECKON CHMBOJIHKE;
® OBJAJCHUE YMEHUSIMU HAOJIO/IaTh XMMUYECKHUE SIBJICHUS, MPOBOJUTH XUMUUYECKHMA
AKCIICPUMEHT, MPOU3BOJIUTh PAacUEThl HA OCHOBE XMMHUYECKUX (DOPMYJ BEIIECTB U ypaBHEHUU
XUMHYECKUX PEAKIIUI;
® pa3BUTHE I[I03HABATEIBHBIX HWHTEPECOB W HWHTEIUIEKTYAIBHBIX CIIOCOOHOCTEH B
MpoIIecce MPOBEICHUSI XMMHUYECKOTO IKCIIEPUMEHTA, CAaMOCTOSTEILHOTO MTPUOOPETEHUS 3HAHUI
B COOTBETCTBUHU C BOZHUKAIOIIUMHU KU3HEHHBIMH MOTPEOHOCTIMU;
® BOCIHTAHHUE OTHOIICHUS K XUMHUH KaK K OJTHOMY U3 (pyHIaMEeHTaTbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIEUYEIIOBEUECKOU KYJIbTYPHI;
® [IPUMCHEHHE MMOJTYYECHHBIX 3HAHUH U YMEHUM 711 0€3011aCHOTO MCIIOJIb30BaHUS
BEILIECTB
MaTepHaJioB B OBITY, CEJIbCKOM X035HCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTHYCCKUX 3a/1a4
B TNIOBCEIHEBHOM JKHU3HU, NPEAYIPEKIACHUS SBICHUM, HAHOCSIUIMX BpEI 3J0POBBI0 YEIIOBEKA W
OKpY’Karolleu cpeze.

3apaum oOyueHust

. (dhopMupoBaHHE y 00YJIAIONINXCsl 3HAHUN OCHOB HAYKH — BAKHEHIINX (haKTOB,
MOHATHM, 3aKOHOB U TEOPHii, XUMUYECKOTO $3bIKA, TOCTYMHBIX OOOOIICHUH M MOHATHH O
MPUHIIMAIIAX XUMHUYECKOTO TIPOU3BOICTBA;

o pa3BuUTHE YMEHUW paboTarh C BEIIECTBAMH, BBIIOJHATH HECIOXKHbBIC
XUMHUYECKUE OMBITHI, COOJIIOIAaTh MpPaBHJIa TEXHUKH O€30MaCHOCTH, TPAMOTHO MPUMEHSTH
XUMHYECKHUE 3HAHUA B OOLICHUH C IPUPOJION;

. PaCKpBITUE POJIM XUMHH B PEIICHUU TTI00aIbHBIX MPOOJIEM YEIOBEUYECTBA;

. pa3BUTHE JTUYHOCTH O00y4arommxcs, GOpMUPOBAHHUE Y HUX TYMaHUCTHUYECKUX
OTHOIIIEHWH M DSKOJIOTMUECKH I1eJIeCOO0pPa3HOro TMOBEJAEHUsS B OBITY M B TPYIOBOM
NEeSATEIbHOCTH.

MecTo u poJb Kypca B ydeOHoM miaane OY

Bcero B 8 kiacce 68 yacoB, U3 pacyera 2 yueOHBIX 4aca B HEAEIIIO.
Pabouas nporpamma paccurtana Ha 34 yueOHbIe HEJIENH.

Hcnoanzyemsbrii YMK
Xumus. 8 knacc: ydeOHUK a1 o0mieoOpa3oBaresbHbIX yupexaenuil/ O. C. 'abpuensH,
N.I". Octpoymos, C.A. CnagkoB.— 4-e u3f., crepeotun. — M.: IIpoceemenue, 2019. — 287, [1] c.:
n. (peKkoMeH10BaH MUHHUCTEPCTBOM 00pa3oBaHMs U Hayku Poccuiickoit deneparum).
HN3meHeHnsl, BHECEHHbIC B IPUMEPHYIO IPOrPaMMY - HET.
Hcnonb3yemble TeXHOTOTHH H GOPMBI OPraHU3aAnMU 00y4eHHA

. ypoBHEBas Au(epeHIranus;

. npobiaemMHoe 00yueHHe;



° I/IHq)OpMaI_II/IOHHO'KOMMYHI/IKaI_[I/IOHHBIe TCXHOJIOI'UH,
. 3I0pOBbecOeperarIne TEXHOIOTHH;

. KOJIJICKTHBHBIN criocod o0y4yenus (paboTa B IpyIinax MOCTOSTHHOTO U
CMEHHOTO COCTaBa);

® IMPOCKTHAasA TEXHOJIOI'H,
® HncciacaoBarcCiabCKas ACATCIBHOCTD

Buabl u popMbI NIPOMEKYTOYHOI0 M HTOTOBOT0 KOHTPOJISI

. TECTUPOBAHHUE;
° YCTHBIC OTBCTHI,

. TeMaTUYECKHE COOOIIEHHS,

. CaMOCTOSITENIbHBIE PAOOTHI,

° KOHTPOJIbHBIC U ITPAKTUYCCKUEC pa60TBI,
. TECTHI,

. 3a4€THO-00001Ia0NMe YPOKH 3allUTa MpoeKTa ¢ ucronb3oBanuem UKT.



COAEPKXAHUE YYEBHOI' O KYPCA

Pasgen nporpammsl

TpeGoBaHNs K YPOBHIO NOATOTOBKH 00YYAKIIUXCS

(KOJIMYEeCTBO YacoB) npeMETHbIE METaNpeIMETHbIE | JIMYHOCTHBIE
HavajabHble MOHATHS H Onpenenenue 1) onpeoenenue 1) ocosnanue
3aKOHbI XMMHH BAKHEUILINX uenen CBOEH ITHUYECKOMN
Tena u BemecTna. MIOHATHUM Kak, COOCTBEHHOTO MPUHAJICKHOCTH,
CaoiicTBa BEIIECTB. MIPOCTHIE U oOy4deHus, 3HaHHUE UCTOPUU
OtanoHHble Pu3nyecKue CJIOKHBIE MMOCTAaHOBKA U XUMUU U BKJIaJa
CBOICTBA BEILIECTB. BELIECTBA, dbopMynupoBaHue | poCCHICKON
Marepuaisl u XAMHYECKUMN JUTSI ce0s1 HOBBIX XAMHYECKON
MatepuaioseneHue. Poiab JJIEMEHT, aToM, 3ajady; HAyKH B MUPOBYIO
XUMHH B )KU3HU COBPEMEHHOTO | MOJIEKYJIa, 2) nianuposarue XUMHUIO;
obmiectBa. OTHOLIEHUE pasnuyarth NyTeH JOCTHKEHUS | 2)
o0ImIecTBa K XUMUU: MIOHSTHS JKEJIaeMOoro @opmuposanue
xemopunus 1 xemopoous. «BEILIECTBO» U pe3ynbTara OTBETCTBEHHOT'O
Mertoap! u3yyeHus «TeJIoY, 00yYCHUS XUMHH OTHONICHHS K
xumun. Habmonenue. «IIpoCcTOe KaK MO3HAHUIO
OKCIEpUMEHT BEILIECTBO» U TEOPETUIECKOTO, XUMUH,
MonenupoBanue. Moaenu «XUMUYECKHHA TaK u TOTOBHOCTHU
MaTepualbHbIC U 3HAKOBbIE BIEMEHT. AKCIIEPUMEHTAJIBHO | U CIIOCOOHOCTH
WM CUMBOJIbHBIEC. Onpenenenue ro XapakrTepa, yyammxes K
["a3p1. XKuakoctu. XUMHUYECKON 3) coomnecenue CaMOpa3BUTHUIO
Teépasie BemecTBa. B3auMubie | popmysl CBOMX JICHCTBHII ¢ | U
MePEXO0/IbI MEXKTY BEILIECTBA, IUIAaHUPYEMBIMU camoo0pazoBaH
arperaTHbBIMH COCTOSIHUSMU (bopMyIHUPOBKY pe3ylbTaTamy, UI0 HA OCHOBE
BELIECTBA: BO3TOHKA 3aKOHA ocywecmenenue U3YYEHHBIX
(cybnumarus) u MTOCTOSIHCTBA KOHTPOJISI CBOCH (hakToB, 3aKOHOB
necyOnuManus, KOHAeHcalusl | cocTaBa. 3HaKU JIeATeTLHOCTH B U TCOPHIA
Y UCTIapeHue, Kpucraanusanus | nepBbix 20 mporecce XUMHH,
Y TUTaBIICHUE. XUMHYECKHX JOCTHKEHUS 3) popmuposanue
Ou3nyecKue SIBICHUS. | DIEMEHTOB. pe3ynbTara, LEJI0CTHOM
UwucTeie BemecTBa U CMECH. [Tonumars u onpeoenenue €CTECTBEHHO-
['oMOreHHbI€ U reTEPOreHHbIE | 3alUCHIBATH croco6oB HAyYHOU KapTUHBI
cmecu. CMmecu ra3000pa3Hble, | XUMHUYECKHE JIeUCTBUM TpH MHpa,
xuakue u TBépabie. CrocoObl | hopMyIsl BBITIOJTHEHUH HEOTHEMIIEMO
paszzeneHus cMeceil: BeulecTB. [IpaBuna | nabopaTopHBIX 4acTblO KOTOPOU
MePEeTOHKA, UITU AUCTUIIIALUSA, | TEXHUKH U TIPAKTHYECKUX SIBIISIETCS
oTCTauBaHue, QUIbTpOBaHHE, | Oe30macHOCTU IpU | paboT B XUMHUYECKas
KpUCTAILTU3AIUS WIIN paborte B COOTBETCTBUH C KapTHUHA MHPA;
BBITIAPUBAHUE. XUMUYECKON MpaBUiaMu 4) osnadenue
Xpomarorpadus. [Ipumenenue | mabopaTopumu. TEXHHUKHU COBPEMEHHBIM
9THX CIIOCOOOB B OTtnnyath 0e30macHOCTH; SI3BIKOM,
1a00paTOPHOM MpaKTHKE, HA XUMHYECKHE 4) onpedenenue COOTBETCTBYIOILIN
MIPOU3BOJICTBE U B OBITY. peaKkIuu oT HUCTOYHUKOB M YPOBHIO
XuMU4ecKue (buznuecKux XUMHYECKON pPa3BHUTUS HAYKHU H
AJIEMEHTHI. ATOMBI U SIBJICHU. uH(popMaluuy, 0011eCTBeHHON
MouekyIbl. [IpocTeie u Hcnons3oBath MOJTyYeHUE U MPAKTUKHU, B TOM
CJIOXHBIE BEIECTBA. pruoOpeTEHHBIE aHAIN3 €€, YHCIIE U
AnnoTponus Ha IpuMepe 3HAHUS JUISI CO3/aHHE XUMHYECKHM,;




kuciaoposa. OCHOBHbIE
MOJIOKEHHSI AaTOMHO-
MOJIEKYJISIPHOTO YUEHHS.
Hourl. Bentectsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS.
3HaKu (CHMBOJIbI)
XUMHUYECKHUX 3JIEMEHTOB.
WNudopmanus, KOTOpyrO HECYT

3HaKHW XUMHYCCKHX DJICMCHTOB.

OTHUMOJIOTHs Ha3BaHUH
HEKOTOPBIX XUMHUYCCKUX
anemeHToB. [lepuoguyeckas
Ta0JIMIIa XUMHUYECKUX

anemeHToB /1. 1. Meneneena:

KOPOTKOIEPUOIHBIN U

I[JIHHHOHCpI/IOIIHblﬁ BAapHAaHTHI.

[Iepuons! u rpynmsl. ['naBHas
Y T0O0YHAs TOATPYIIIBI, WIH
A-u b-rpynnsl.
OtHoCuTENBHAS aTOMHAs
Mmacca.

XuMH4YecKue
dbopmynbl. UHAEKCH 1
KOX(QPHUIIHEHTHI.

OTtHocuTeNnbHAS. MOJIEKYJISIPHAS

Macca. MaccoBast 10J1st
XAMHUYECKOI'0 3JICMCHTA B
coenuHeHnH. MHpOopManus,
KOTOPYIO HECYT XUMHUYECKHE
bopMyIIbI.

BanentaocTs.
CtpykrypHbIe (GOPMYIIBI.
XUMHYECKHE DIIEMEHTHI
C TIOCTOSIHHOU U IIEPEMEHHOMN
BaJICHTHOCTLIO. BEIBOJ
(bOopMyIIbI COEAMHEHHUSI T10
BasieHTHOCTH. OnpeneneHne
BaJICHTHOCTH XUMHUYECKOI'0
aremMeHTa 1o popmyie
BemectBa. CocTaBiacHUE
Ha3BaHWI COCOUHCHHI,

0€e30MmacHOTO
oOpareHus ¢
BEILIECTBAMH U
Marepuaiamu,
9KOJIOTUYECKU
rPAMOTHOI'O
MOBEICHUS B
OKpYy>Karoleu
cpene, OlleHKU
BIIMSIHUS
XUMHUYECKOTO
3arpsA3HEHUs
OKpY>Karolen
cpenbl Ha
OpraHu3M
YeJI0BeKa.
Ornpenenarsb
MOJIOXKEHUE
XUMHUYECKOTO
3JI€MEHTA B
[Tepuonnueckon
CUCTEME. Ha3bIBaTh
XUMUYECKUE
3JI€MEHTHI.
Ornpenenarsb
COCTaB BEIIECTB 110
XAMUYECKOU
opmyure,
MIPUHAJIC)KHOCTh
K MIPOCTHIM H
CJIOKHBIM
BEILIECTBAM.
Beruucnsars
MacCOBYIO JIOJTIO
XUMHUYECKOTO
JJeMEeHTa TI0
bopmyne
COCIMHCHHUSI.
Ymenue
dhopmynupoBaTh
OCHOBHBIE 3aKOHBI
XUMUU:

COCTOSAIIUX U3 JBYX IIOCTOSIHCTBA
XUMHUYECKHX HIEMEHTOB, 110 COCTaBa BEUIECCTB
BaJICHTHOCTH. 3aKOH MOJIEKYJIIPHOTO
IIOCTOSTHCTBA COCTaBa BEUIECTB. | CTPOCHUS U
XHUMHUYECKUE PEAKIUU. | COXPAHECHUS
PearenTsl 1 mpoayKTHI MacChl BEHIECTB.
peakuuu. [Ipusnaku YMeHnue
XUMHUYECKHUX PEAKLUN. (dhopMynMpoBaTh

MH(POPMALIMOHHOTO
MPOIYKTA U €T0
npe3eHTaIs;

5) ucnonvzosamnue
OCHOBHBIX
WHTEJUICKTYaJIbHBIX
OIepaluil: aHaIu3a
U CHHTE3a,
CpaBHCHUS U
CHCTEMaTH3allHH,
00001IeHus 1
KOHKPETHU3AIHH,
svlaBIeHUe
NPUYHHHO-
CJIEZICTBEHHBIX
CBsI3€l U
nocmpoenue
JIOTHYECKOTO
paccyXIeHHs

U YMO3aKJIFOUCHHS
(MHIyKTUBHOTO,
JICIYKTHBHOT'O H T10
aHAJIOTUH) Ha
MaTepuae
€CTECTBEHHO-
HAYYHOTO
COJICPKAHUS;

6) ymenue
CO3/1aBaTh,
PUMEHSTH U
peoOpa3oBLIBATh
3HAKU U CUMBOJTBI,
MOJICTIH U CXEMBI
JUTSL pEeUIeHUs
y4eOHBIX U
MI03HABATEIbHBIX
3ajau.

5) oceoenue
COLMaILHBIX
HOPM, TIPaBUIT
IOBEJCHMUS,
poneit u popm
COLIMAIbHOU
JKU3HU B
COIIyME,
npupoae 1
YaCTHOH KU3HU
Ha OCHOBE
JKOJIOTHYECKON
KYJIBTYPHI U
0€e3011aCHOTO
oOparteHus ¢
BEIIESCTBAMU U
MaTepHualamu;

6) popmuposanue
KOMMYHHKATHBHO
1 KOMIIETEHTHOCTHU
B OOIIIEHUH CO
CBEPCTHUKAMH 1
B3POCJIBIMU B
npoiiecce
00pa3oBaTeNbHON,
0O0IECTBEHHO
MOJIC3HOMH,
yueOHO-
HCCIIEN0BATEILCKO
1, TBOPYECKOU U
JIPYTUX BUIOB
JIeITEIIbHOCTH,
CBSI3aHHBIX C
XUMHUEH.




VYcnoBus uX NPOTEKAHUS U
npekpaiieHus. Peakiymn
ropeHus. DK30TEpMUUYECKUE U
SHIOTEPMHUUYECKHE PEAKIIUH.

3aKOH COXpaHEHMUS
Macchl BeleCTB. XMMHUUYECKHUE
ypaBHeHus. CocTtaBieHue
XUMHUYECKUX YPaBHEHU.
WNudopmanus, KOTOpyro HECET
XUMHUYECKOE YpaBHEHHE.
Krnaccudukanus XuMHIecKux
pEeaKIMii 0 COCTaBy U YUCIY
peareHTOB U NPOAYKTOB. THIIbI
XUMHUYECKHX peaKuil.
Peakmum coenuHeHUs,
pas3ioXeHus, 3aMeLeHNs U
obmena. KatanuzaTopsl u
KaTajus.

OCHOBHBIE
MOJIOKEHHUSI
aTOMHO-
MOJIEKYJISIPHOTO
yUeHUSL.

Ymenue
Gopmynuposams
OCHOBHBIE
MTOJIOKCHHUSI
aTOMHO-
MOJICKYJISIPHOTO
yUeHHUSL.
Omnpenernenue mno
XUMHYECKUM
YpaBHECHUSM
MIPUHAIICKHOCTH
peakuuii

K OIpeNIeIEHHOMY
TUIY WM BH]Y.

OO0bscHeHue

MHOT000pa3us

MIPOCTHIX BEIIECTB

SIBJICHUEM

AIUIOTPOTIHH

C yKa3zaHueMm eé

MIPUYHH.

CoOronenue

npaBuiI 0€301MacHON

paboTHI B

XUMHYECKOM

KaOuHeTe

(;maboparopun).
Bakueiiimue npeacraButesn | YMCHHE 1) onpeodenenue 1) ocosznanue
HEOPraHU4YeCKUX BellecTB. MIPOU3BOJIUTH neneu CBOEH STHUYECKOH
KonauyecTBeHHBIE XUMHUYCCKHE COOCTBEHHOTO MIPUHA]IC)KHOCTH,
OTHOLIEHHS B XUMHUH. pacuéTsl ¢ oOydeHus, 3HaHHUE UCTOPUU

Cocras Bo3ayxa. [loHsiTHE | UCTIOTB30BAaHUEM MMOCTAHOBKA U XUMHH U BKJIaJa
00 00béMHOI moite () MOHATUI dbopMynupoBaHUe | pOCCHICKON
KOMIIOHEHTAa TIPUPOIHOM «0OBEMHAS OIS JUTSI ce0s1 HOBBIX XUMHUYECKON
ra3oBOil cMecH — BO3/yXa. KOMIIOHEHTa B 3ajady; HAYK{ B MHPOBYIO
Pacuér 06b€Ma KOMIIOHEHTa cMech», 2) nianuposanue XUMHUIO;
ra30BOM CMECH T10 €T0 «KOJTUYECTBO nmyTei TOCTHXKEHUs | 2)
00BEMHOM J107IE€ 1 HA0OOPOT. BEIIIECTBAY, KEIaeMoTo Gopmuposanue
Kucmopoa. O30H. «MOJISIPHBIH pe3ynbrara OTBETCTBEHHOTO

[MosyyeHue KUCIOPOIa. 00BEMY 110 O0OyYCHUS XUMHH OTHOINICHHUS K
Co0Oupanmue u pacro3HaBanue | popMmynam u KaK MO3HAHUIO
KUCIOpoia. XUMHYECKUE YpaBHCHUSIM TEOPETUIECKOTO, XUMHUH,
CBOMCTBA KHCIIOPOJIA: peaxiuii. TaK u TOTOBHOCTH




B3aUMO/ICIICTBUE C METAJJIAMHU,
HEMETAJUIAMH U CJIOKHBIMH
Bewecrsamu. [Ipumenenne
kuciopona. Kpyrosopor
KHCJIOpO/ia B IPUPOJIE.

Oxkcuapl. OO6pazoBaHue
Ha3BaHUM OKCHUJOB IO HX
¢dopmynam. CocraBieHue
(hopMyIT OKCUIOB IO UX
Ha3BaHusAM. [IpencraBurenu
OKCHJIOB: BOJA U YIJIEKUCIIBIN
ra3, Heram€Hasi U3BeCTb.

Bonopoa B mpupoze.
®uznyecKue 1 XUMHYECKHE
CBOIMCTBA BOJOPO/IA, Er0
MOJIy4YEHUE U IPUMEHEHUE.

KwucoTsl, nx cocTaB u
UX KiaccupuKarms.
Wupukaropsr. Tabnuma
pactBopumoctu. CepHas U
COJISIHAsI KUCTIOTHI, UX
CBOMCTBA U IPUMEHEHUE.

Comau, uX cocTaB U
Ha3BaHuA. PactBopuMocTh
coiieli B Boge. IIpencraBurenn
COJICH: XJIOpUJ HATPHs,
kapOoHat Hatpus, pocdar
KaJIbIIHSI.

[locTostnHas ABorapo.
KomnuecTBo BemecTBa. Moib.
Momnspuas macca. Kpatusie
€AMHUIBI U3MEPEHUS
KOJIMYECTBA BEUIECTBA —
MUJUTUMOJIb U KHJIOMOJIb,
MUJUTUMOJIIpHAs U
KHJIOMOJISIPHAsT MacChl
BEILIECTBA.

Pacuértni ¢
WCIIO0JIb30BaHUEM MOHSATUN
«KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAsi Maccay,
«IIOCTOsTHHAsA ABOTaJpoO».

3akoH ABOTrajpo.
Mosipablit 00BEM
ra3000pa3HbIX BEIIECTB.
OtHocHTENbHAS INIOTHOCTh
rasa 1o Jpyromy rasy.

Kpatnbie equHuLbl
U3MEPEHUS —
MHJUTUMOJISIPHBIN U

Ymenue
K1accuguyuposa
Mo TPOCTHIC
(MeTabI,
HEMETAJLIBI,
0J1aropoIHbIC
rasbl) U CJIOKHBIE
(bunapHbIe
COCITUHEHMUS, B
TOM YHCIIEe U
OKCH/IBI, 2 TAKXKE
TUIPOKCHUIBI —
KHCIIOTHI,
OCHOBaHWUS,
amQoTepHbIe
TUAPOKCUBI — U
COJIM) BEIIECTBA.
CocrapieHnue
(hopMyIT OKCHIOB
XUMHYECKHX
JJIEMEHTOB U
COOTBETCTBYIOIIHU
X UM
THIPOKCH/IOB.
YmMenue
(bopmynHupoBaTh
OCHOBHBIE
3aKOHBI XUMUHU:
COXpaHEHHUS
MAacChI BEIIECTB,
3aKOH ABOTajipo.

AKCIIEPUMEHTATBHO
ro XapakTepa;

3) coomnecenue
CBOUX JIEUCTBUU C
TUTAHUPYEMBIMU
pe3ynbTaTamH,
ocywecmenenue
KOHTPOJISI CBOCH
JIESITSIIBHOCTH B
rporiecce
JIOCTHIKEHUS
pe3ynbTaTa,
onpeoeneHue
croco0oB
JIEUCTBUN pH
BBITIOJTHCHUH
1a00PaTOPHBIX

1 TIPaAKTUYECKHUX
pabort B
COOTBETCTBHUU C
MIpaBUIIaAMHA
TEXHUKH
0e301acHOCTH;

4) onpeoenenue
HMCTOYHUKOB
XUMUYECKOH
uHpopmanuu,
MOJTyYCHUE U
a”Hanm3 eg€,
CO3/IaHHE
MH(OPMAIIMOHHOTO
MPOYKTA U €r0
Mpe3eHTAIINS;

5) ucnonvzosanue
OCHOBHBIX
WHTEJUICKTYaTbHBIX
orepanuii: aHanm3a
W CHHTE3a,
CpaBHEHHUS U
CUCTEMAaTH3aIlHH,
000011eHus U
KOHKPETH3AIIH,
8blAGNIEHUE
MIPUYUHHO-
CJIEJICTBEHHBIX
CBsI3EH U
nocmpoetue
JIOTUYIECKOTO
paccyXaeHus

1 YMO3aKIJTFOUCHUS

U CIOCOOHOCTH
yyammxcs K
CaMOpPa3BUTHUIO

u

camoo0pa3zoBaH
UIO HA OCHOBE
U3YYCHHBIX
(bakToB, 3aKOHOB
U TEOpUi

XUMUH;

3) popmuposanue
LIEJIOCTHOH
€CTECTBEHHO-
HAyYHOU KapTUHBI
MUpa,
HEOTHEMJIEMO
4acThIO KOTOPOM
SIBJISIETCS
XUMHUYCCKas
KapTHUHa MUPA;

4) osnadenue
COBPEMEHHBIM
SI3BIKOM,
COOTBETCTBYIOIIU
M YPOBHIO
pPa3BHUTHS HAYKHU H
00LIIeCTBEHHON
MPAKTUKH, B TOM
4Hclie U
XUMHUYECKHM;

5) ocsoenue
COIMATTLHBIX
HOPM, TPaBUIT
MIOBEJICHUS,
poseii u popm
COLMAITBHOM
KU3HU B
conuyme,
npupojie u
YaCTHOW JKU3HU
Ha OCHOBE
3KOJIOTUYECKOMN
KYJIBTYpPHI U
0e301macHOTO
oOparteHus ¢
BEIICCTBAMH U
MaTepualamu,

6) popmuposanue
KOMMYHHUKATHBHO
i KOMIIETEHTHOCTH
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KUJIOMOJISIPHBIA 00BEMBbI
ra3000pa3HBIX BEIICCTB.
Pacuértni ¢
WCIIO0JIb30BAaHUEM MTOHATUN
«KOJIMYECTBO BELIECTBAY,
«MOJISIpHAs Maccay,
«MOJISIPHBII 00BEM ra3oBy,
«4ucao ABOragpo».
['unpocdepa.
Kpyrosopot BojibI B ipupoe.
DU3NYECKUE U XUMUYECKUE
CBOMCTBA BOJbL:
B3aUMOJICVICTBUE C OKCUJAMH.
OcHOBaHUs1, UX COCTAB.
PacTtBopuMoOCTh OCHOBaHU B
BoJe. MI3MeHeHne okpacku
MHJMKATOPOB B IIEJIOYHON
cpene. [IpeacraBurenu
LIEJI0YEN: TUAPOKCHIBI
HaTpusl, KaJlus U KaJIbLIUs.
PacTBopuTens u pacrBopEHHOE
BelleCTBO. PacTBOpHI.
PactBopenue. ['mapartsl.
MaccoBas noisa
PacTBOPEHHOTO BEIIECTBA.
Pacuérnl, cBSI3aHHBIC
C UCIIOJIb30BAHUEM MOHATUS
«MaccoBasi A0
pPacTBOPEHHOTO BEIIECTBAY.

(MHIyKTUBHOTO,
JEAYKTUBHOTO U 1O
aHaJIOTUH) Ha
MaTepuaie
€CTECTBEHHO-
HAy4YHOTO
COJICPKAHUS;

6) ymenue
CO3/1aBaTh,
MPUMEHSTDH U
peoOpa3oBEIBAT
b 3HaKU U
CHUMBOJIBI,
MOJIETIN U CXEMBbI
JUISL pEeUICHUs
y4eOHBIX U
MIO03HABATEIBHBIX
3azad.

B OOILICHUH CO
CBEPCTHUKAMH U
B3pPOCIIBIMH B
npoiiecce
o0pa3oBaTenbHOM,
00II[ECTBEHHO
MOJIC3HOM,
y4eOHo-
HCCJICI0BATEIBCKO
1, TBOPYECKOU U
JIPYTHUX BUIOB

NI TCIIbHOCTH,
CBSI3aHHBIX C
XHUMHUCH.

OcHOBHBIE KJIaCChI
HEOPraHUYecKuX
coeIMHEeHM .

O00011eHNEe CBENEHUNA
00 oKcuaax, ux
KJIacCU(PUKAIINH, HA3BAHUSIX U
cBorictBax. CrmocoObl
TOJTyYEHUsI OKCUJIOB

OcHoBaHUs, UX
KJ1accuukanus, Ha3BaHUus U
CBoMcTBa. B3aumopeiicTBue ¢
KHCJIOTaMU, KUCIIOTHBIMU
OKCHJAMH U COJISIMHU.
Paznosxenne HepacTBOPUMBIX
ocHoBaHMi. CriocoObI
MOJIyYEHUSI OCHOBaHU.

Kucnorsl, nx
KIaccuuKanus U Ha3BaHUSI.
OO01me XMMAYECKUE CBOMCTBA
KHCIIOT. B3anMoeiicTue
KHCJIOT C METaJIJIAMU.

CocraBneHue
MOJICKYJISIPHBIX
ypaBHEHUH
XAMUYECKHUX
peakuuii,
MTOATBEPIKIAIOTIN
X o0mue
XHMUYECKHE
CBOMCTBa
OCHOBHEIX
KJIaCcCOB
HEOPTraHUYECKUX
BEIIECTB U
OTpaXKaoIIUX
CBSI3U MEXKTY
KJaccamMu
COCTUHEHUN.
YMmenue
MIPOU3BOIUTH
XUMUYCCKHUE
pacuéThl ¢

1) onpeoenenue
nenen
COOCTBEHHOTO
00yueHusl,
MOCTaHOBKA U
dbopMynupoBaHue
JUTsT ce0s1 HOBBIX
3ajad;

2) nianuposanue
MyTEN JTOCTUKEHUS
JKEJIaeMOoro
pe3yibTara
00y4eHUs XUMHH
KaK
TEOPETUYECKOTO,
TaK u
9KCIIEPUMEHTAIBHO
ro XapakTepa,

3) coomnecenue
CBOMX JICUCTBUU C
TUTAHHPYEMBIMHU

1) ocosnanue
CBOEH 3THUYECKOU
MPUHAICKHOCTH,
3HAHHUE UCTOPUU
XUMHH U BKJIaJa
poccuiicKon
XUMHYECKON
HAyKW B MHPOBYIO
XUMHUIO;

2)

gopmuposarnue
OTBETCTBEHHOTO
OTHONICHUS K
MIO3HAHUIO
XUMHUH,
TOTOBHOCTH

U CIIOCOOHOCTH
yyammxes K
CaMOPa3BUTHIO

u

caMm000pa30oBaH

10



DNEKTPOXUMHYECKUN Psit
HanpsHKEHUA METaJIOB.
BzaumogeiicTBHE KUCIOT ¢
OKCHJaMH METAaJIJIOB.
BzaumogeiicTBHe KUCIOT €
OCHOBAaHMSIMU — PEaKIIHs
HEUTpaIU3aLHH.
Bs3auMoeiicTBUE KUCIIOT C
cossamu. [lonyuenue
OCCKUCTIOPOAHBIX U
KHUCJIOPOJCOAEPKAIINX
KHCIIOT.

Conun, ux
KJIaccu(UKaIKs ¥ CBOMCTBA.
BzaumogeiicTBue coeii ¢

METaJlllIaMH, 0COOEHHOCTH 3THX

peakuuii. Bzaumopercreue
COJICH C COJISIMU.

I'enernueckue psiabl
MeTajla ¥ HeMeTallia.
I'eHeTnueckas CBsA3b MEKIY
KJIacCaMU HEOPraHUYECKUX
BCIIIECTB.

HCIIOJIb30BaHUEM
MOHSITUI
«MaccoBast IOJIs
BEIIIECTBA B
cMecH,
«KOJIMYECTBO
BEIIECTBAY,
«MOJISIPHBIN
00BEM 110
dbopmynam u
YpaBHECHUSM
peaKkuuid.
BBITIOJTHEHUE
0003HAaYCHHBIX B
porpaMme
9KCIIEPUMEHTOB,
pacro3HaBaHUe
HEOPraHUYECKUX
BEIIECTB 10
COOTBETCTBYIOIIUM
MPU3HAKAM.
CoOronenue
npaBuiI 0€301MacHON
paboTHI B
XUMHYECKOM
KaOuHeTe
(;raboparopun).

pe3ynbTaTamy,
ocywecmainenue
KOHTpOJIL CBOEH
JIESITEIbHOCTH B
nporecce
JOCTHKEHUS
pesynbTara,
onpeoeneHue
croco0oB
JIEUCTBUN MpH
BBITIOJTHCHUH
J1a00paTOPHBIX

U TIPAKTHYECKUX
pabort B
COOTBETCTBUH C
MpaBUJIaMU
TEXHHUKHU
0€301aCHOCTH;

4) onpeodenenue
HUCTOYHUKOB
XUMUYECKOH
uHpopmanuu,
MOJTyYCHUE U
a”Hanm3 eg€,
Co3/1aHue
MH(OPMaLILOHHOTO
MPOJYKTA U €ro
MIpe3CHTAIINS,

5) ucnonvzosanue
OCHOBHBIX
WHTEJJIEKTYaTbHBIX
OIepanuil: aHanu3a
Y CHHTE3a,
CpPaBHCHHS U
CUCTEeMaTH3aIlHH,
0000111eHUs U
KOHKpETH3aI1H,
sblsGNeHUe
MPUYHUHHO-
CJIEJICTBEHHBIX
CBSI3E€M U
nocmpoenue
JIOTUYECKOTO
paccyxIeHHs

¥ YMO3aKIIIOUeHUS
(MHIIyKTUBHOTO,
JEAYKTUBHOTO U TIO
aHAJIOTUH) Ha
MaTepuaie
€CTECTBCHHO-

HI0 Ha OCHOBE
U3YYEHHBIX
¢axTOB, 3aKOHOB
U Teopui

XUMHUH,

3) popmuposanue
LIEJIOCTHOM
€CTECTBEHHO-
Hay4YHOHN KapTUHBI
MUpa,
HEOTBHEMJIEMOU
4acThIO KOTOPO
SIBJISICTCS
XUMHUYECKast
KapTUHA MHPA;

4) osnadenue
COBPEMEHHBIM
SI3BIKOM,
COOTBETCTBYIOIIN
M YPOBHIO
pPa3BHUTHS HAYKHU H
00LIIeCTBEHHON
MPAKTUKH, B TOM
4Hclie U
XUMHUYCCKHM;

5) ocsoenue
COLIMATTBHBIX
HOPM, TIPaBUJIT
MOBE/ICHUS,
pouieit u popm
COLMAIIbHOU
KU3HU B
COLIyME,
pupoJie U
YaCTHOU KU3HU
Ha OCHOBE
JKOJIOTUYECKOUN
KYJIBTYPHI U
0€e30MacHOro
oOparieHus ¢
BEIIECTBAMHU U
MaTepuaIaMH,

6) popmuposanue
KOMMYHHKATHBHO
Il KOMIIETEHTHOCTH
B OOIIIEHUH CO
CBEPCTHUKAMH U
B3POCIIEIMH B
npoiiecce
00pa3oBaTeNbHON,
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HAYYHOTO
COZIEPKAHMS;

6) ymenue
CO3/1aBarTh,
NPUMEHSTH U
peoOpa3oBHIBAT
b 3HAKH U
CHMBOJIbI,
MOJIETTH U CXEMBI
JUISL pELICHHUST

0OIIIECTBEHHO
TTOJIE3HOM,
yueOHo-
HCCIIEI0BATEILCKO
1, TBOPYECKOU U
JPYTHX BUIOB
JIeATEIIbHOCTH,
CBSI3aHHBIX C
XUMHUEH.

y4eOHBIX U
IT0O3HABATEJIbHBIX
3az1a4.
Ilepuoauyeckuii 3aK0H U YMeHue 1) onpedenenue 1) ocosnanue
nepuoguvecKasi CucreMa 0003HayaTh nenen CBOEH 3THUYECKOI
XHMHYECKHX 3j1eMeHTOB /1. XUMUYECKUE COOCTBEHHOTO MPUHAIJIEKHOCTH,
N. Menneneesa. Ctpoenue 3JIEMEHTBHI, oOyueHus, 3HaHUE UCTOPUH
aroma. Ha3bIBaTh UX U MIOCTAaHOBKA U XUMUU U BKJIaJa
EcrecTBeHHBIE CEMENCTBA | XapaKTEPU30BaTh dbopMyTupOBaHUE | POCCUHCKOU
XUMHUYECKUX IJIEMEHTOB: Ha OCHOBE JUTst ce0s1 HOBBIX XUMUYECKON
LIEJIOYHbIE U I10JIOKEHUSI B 3ajauy; HayK{ B MUPOBYIO
LIEJI0YHO3EMEIIbHBIE METAIIbI, | IEPUOJUYECKON 2) nianuposanue XUMHUIO;
rajoreHbl, UHEPTHBIE cucreme /1. U. MyTel JOCTHKEHUS | 2)
(6maropoiHbBI€) Ta3bI. MeHeneena. JKeJIaeMoro ¢opmuposarue
AmdorepHocTb. AMdoTepHbie | POpMYIHPOBaHU pe3yibrara OTBETCTBEHHOI'0
OKCHUJIbl U TUAPOKCH/IBI. e 00y4eHHUs XUMHUH OTHOILIEHHUS K
KomruiexcHsie comu. MEPUONYECKOTO KaK MO3HAHUIO
OtkpsoiTue . U. 3aKOHa. TEOPETHUYECKOTrO, XUMUU;
MenneneeBbiM OObsicHeHue TaK U TOTOBHOCTH
MIEPUOJNYECKOI0 3aKOHA U CTPYKTYpBI HKCIEPUMEHTAIBHO | U CIIOCOOHOCTH
CO3/IaHHE€ UM NEePUOINYECKON | U HH(DOpMALINH, ro XapakrTepa; yyaumxcs K
CHUCTEMbBI XUMHUYECKUX KOTOPYIO HECET 3) coomnecenue CaMOpa3BUTHIO
3JIEMEHTOB. IIepUOIAYECKas CBOUX JICUCTBUH C | U
ATOMBI Kak Gopma cucTema IJIAHUPYEMBIMU camMo00pazoBaH
CYLIECTBOBAHMSI XUMUYECKUX | XUMHUYECKUX pe3ynbTaTamy, UIO HAa OCHOBE
271eMeHTOB. OCHOBHBIE anemeHToB /l. 1. ocywecmenenue M3Y4YEHHBIX
CBEJICHUsI O CTPOCHHUU aTOMOB. | MeHeneesa, KOHTpOJISI CBOEH ($akToB, 3aKOHOB
Jloka3zaTenbeTBa CI0XKHOCTH packpsITHE JIESITEIIBHOCTH B U TEOPUI
CTpoeHHs aTOMOB. OIBITHI 3HauEHUs nporecce XUMUH;
Pesepdopna. [Inanerapuas MIEPUOJNYECKOTO JIOCTHKEHUS 3) popmuposanue
MOJIETIb CTPOECHHUSI aTOMa. 3aKOHa. pe3ynbTara, LEJIOCTHON
Cocras atromHBIX saep: | Onucanue onpedenenue €CTECTBEHHO-
IIPOTOHBI, HEUTPOHBI. CTPOEHMSI AaTOMOB croco0oB HAy4YHOU KapTUHBI
OtHOcHTEeNbHAsE aTOMHAS XAMUYECKHAX JIEUCTBUI MpH Mupa,
Macca. B3auMocBs3b MOHATHI | DJIIEMEHTOB C BBITIOJTHEHUH HEOTHEMIIEMOI
«IIPOTOH», «HEUTPOHY, MOPSAIKOBBIMH 1ab0pPaTOPHBIX 4acTblO0 KOTOPOH
«OTHOCUTEJbHASI ATOMHAast Homepamu 1—20 Y MIPaKTUYECKUX SIBJSIETCS
Macca. u 26, paboT B XUMUYECKas
Muxkpomup. oToOpaXkeHne uX COOTBETCTBHH C KapTHUHA MHUPA;
DniekTpoHbl. CTpoeHUE C TIOMOIIb. MpaBUJIaMu
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JJIEKTPOHHBIX YPOBHEH aTOMOB
XHMHYECKHUX IJIEMEHTOB 1—
20. ITonarue o 3aBepLHIEHHOM
3JIEKTPOHHOM YPOBHE.
H3otonel. Ouznueckuit
CMBICJT CUMBOJIUKH
[Tepronueckoi CUCTEMBI.
CoBpeMeHHast popMyIHpOBKa
MEPUOINYECKOTO 3aKOHA.
H3meneHus CBOHCTB
3JIEMEHTOB B IIEpUOAAX U
rpynmax Kak QyHKIUs
CTPOEHUS AJIEKTPOHHBIX
000JIOUEK aTOMOB.
XapakTepucruka
JJIEMEHTAa-MeTajla u
3JIEMCHTa-HEMETalllIa 110 uX
MOJIOKEHUIO B IEPUOIUYECKOM
CHCTEME XMMHYCCKHX
anemenToB M. 1. Menneneena.

TEXHHUKH
0e30IacHOCTH;

4) onpeodenenue
HCTOYHHUKOB
XUMHUYCCKOH
uHpopmanuu,
MOJTyYeHUE U
a”anm3 eg€,
CO3JIaHue
HH(pOPMAITMOHHOTO
MPOJYKTA U €r0
MIPE3CHTAIINS;

5) ucnonvzosanue
OCHOBHBIX
WHTEJUIEKTYaTbHBIX
OTIepaIvii: aHAIHU3a
U CHUHTE3a,
CpaBHEHUS H
CHCTEMaTH3alluH,
0000111eHUA U
KOHKPETH3AINH,
eblsBNeHUE
MPUYUHHO-
CICICTBEHHBIX
CBsI3EH U
nocmpoeHue
JIOTUYECKOTO
paccyxIeHUS

Y YMO3aKIIIOUeHUS
(MHIYKTUBHOTO,
JEAYKTUBHOTO U TIO
aHaJIOTHH) Ha

4) osnaodenue
COBPEMEHHBIM
SI3BIKOM,
COOTBETCTBYIOIIH
M YPOBHIO
Pa3BUTHS HAYKU U
0011IECTBEHHOM
MIPaKTUKH, B TOM
4yucie u
XUMHUYECKHM;

5) oceoenue
COLMaILHBIX
HOPM, TPaBUIT
MOBEJCHMS,
poneit u popm
COLIMAIbHOU
JKM3HU B
coluyMe,
pupoJie U
YaCTHOH KU3HHU
Ha OCHOBE
9KOJIOTHYECKOH
KYJIBTYPHI U
0€3011aCHOT0
oOparieHus ¢
BEILIECTBAMH U
MaTepHuaTaMH;

6) popmuposanue
KOMMYHHUKATHBHO
M KOMITETEHTHOCTH
B OOIIICHUH CO
CBEPCTHHKAMH H

MaTepuaie B3pPOCIIBIMH B
€CTECTBEHHO- nporecce
Hay4YHOT'O 00pa3oBaTeNbHOH,
COJIepKAHUS; 00I111eCTBEHHO
6) ymenue TIOJIE3HOM,
CO03/1aBaTh, y4eOHo-
MPUMEHSThH U UCCIIEI0BATEIbCKO
npeoOpa3oBHIBAT i, TBOpUYECKOU U
b 3HaKU U JIPYTUX BUIOB
CHUMBOJIHI, NeSITeTbHOCTH,
MOJIEJIA ¥ CXEMBI CBSI3aHHBIX C
JUIS peLIeHUst XUMHUEH.
y4eOHBIX U
MI03HABATEIbHBIX
3ajau.
XuMHnuyeckas CBA3b. YMenue 1) onpedenenue 1) ocosnanue
OKuUCINTEIBHO- XapaKTepu30BaTh nesnei CBOEH 3THUYECKOMH
CTpOCHHUE COOCTBEHHOTO MIPUHAJISKHOCTH,
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BOCCTAHOBHMTEJIbHbIE
peaKuuu.

HNonnas xumuueckas
cBs13b. loHBI, 00pa3oBaHHbIE
aTOMaMH METAJUIOB U
HeMeTaioB. CXeMbl
00pa3oBaHMs HOHHOW CBSI3U
JUIst OUHAPHBIX COETMHEHUI.
HNoHHbIE KpUCTAININYECKHE
peméTku u puznyecKue
CBOMCTBA BEILECTB C 3TUM
TUnoM pemerok. [lonarue o
(bopmyIbHOI equHMIIe
BEILIECTBA.

KoBasieHTHas
XUMHUYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE
¢dbopmynel. [lonstue o
BasieHTHOCTU. KoBaneHTHas
HemnoJsipHasi CBsi3b. CXeMbl
o0pa3oBaHMs KOBAJICHTHOU
CBSI3M 7151 OMHAPHBIX
COECIMHEHU . MOeKyIsipHbIe
Y aTOMHBIE KPUCTAITIMYECKUE
PELIETKYU U CBOMCTBA BEILIECTB
C OTUM THUIIOM PEIIETOK.

DIIEKTPOOTPULIATETLHO
CTh. Psn
31EKTPOOTPULATEIBHOCTH.
KoBasienTHas nonsipHas
XUMUYECKas CBs3b. [JUmosb.
Cxembl 00pa3zoBaHUs
KOBAJIEHTHOU IOJISIPHOM CBSI3U
JUIsl OUHAPHBIX COETMHEHUI.
MonekyapHbIE U aTOMHBIE
KPUCTAJUIMYECKUE PELIETKU U
CBOMCTBA BEILIECTB C 3TUM
TUIIOM PEILIETOK.

Meramnuueckas
XUMHUYECKas CBS3b U
MeTaJuIn4ecKas
KPUCTAJUINYECKast PELIETKA.
CBolicTBa BEIIECTB C 3TUM
TUIIOM pemmeTok. Equnas
[IPUPOJAa XUMUYECKUX CBS3EH.

CreneHb OKUCIICHMUS.
CpaBHeHue cTeneHn
OKHCJICHUS U BaJIEHTHOCTH.
IIpaBuna pacuéra creneHen

BEIIECTBA —
BUJIBI

XUMUYCCKHUX
CBS3EH U THUIIBI
KPUCTAJUTUYECKUX
pEUIETOK.
CocrapicHue
ypaBHEHUH
OKHUCJIUTEIIBHO-
BOCCTAaHOBHUTEIIbHEI
X peakiuin

C IOMOIIILIO METOJ1a
3JE€KTPOHHOTO
OajaHca;
IIpumeHeHue
TOHSTHMN
«OKHCJICHHE» U
«BOCCTAHOBJICHHE
JUISE
XapaKTEPUCTUKHU
XAMUYECKHUX
CBOMCTB BEIIICCTB.

oOydeHus,
MOCTaHOBKA U
dbopmynupoBanue
U1 ce0s1 HOBBIX
3ajauy;

2) nianuposanue
IyTEN JOCTUKEHHUS
KEJIaeMoro
pe3yibTara
00y4YeHUST XUMUHT
KaK
TEOPETUYECKOTr O,
TaK u
AKCIIEPUMEHTAIBHO
IO XapakTepa,

3) coomnecenue
CBOMX JICUCTBUU C
TUIAHUPYEMBIMU
pe3ybTaTamMH,
ocywecmainenue
KOHTPOJISL CBOEH
JESITEIIbHOCTH B
nporecce
JOCTHKEHUS
pe3yibTara,
onpeoeneHue
croco6oB
JIEMCTBUN NpU
BBIMIOJTHEHUH
1a00paTOPHBIX

U TIPAKTHYECKUX
pabort B
COOTBETCTBUHM C
MpaBUIAMHA
TEXHHUKHU
0e30IacHOCTH;

4) onpedenenue
HUCTOYHUKOB
XUMHYECKON
uH(popMaluuy,
MOJTyYEHUE U
a”Hayius eg,
co3/laHue
MH(OPMaLIMOHHOTO
MPOJYKTA U €ro
MIPe3CHTAIIHS,

5) ucnonvzosanue
OCHOBHBIX
WHTEJJIEKTYaTbHBIX
ONEepaLMil: aHAIN3a

3HAHHUE UCTOPUU
XUMHH U BKJIaJa
poccuiickon
XUMHYECKON
HAyKH B MHPOBYIO
XUMHUIO;

2)
¢opmuposarue
OTBETCTBEHHOTO
OTHONICHUS K
MIO3HAHUIO
XUMHH;
TOTOBHOCTH

U CIIOCOOHOCTH
yUanmxes K
CaMOpa3BUTHUIO

u
caMmoo0pa3oBaH
W10 HA OCHOBE
U3YYEHHBIX
($akToB, 3aKOHOB
1 TEOpUH

XUMUH,

3) popmuposanue
LEJIOCTHON
€CTECTBCHHO-
HAYYHOU KapTUHBI
MUpa,
HEOThEMJIEMOM
4acCThIO KOTOPOM
SIBIISIETCS
XUMHYECKasT
KapTHUHA MHPA;

4) osnaoenue
COBPEMEHHBIM
SI3BIKOM,
COOTBETCTBYIOIIU
M YPOBHIO
pa3BUTHUS HAYKU U
00111eCTBEHHOU
MPAKTUKHU, B TOM
quCIie U
XUMHUYECKHM;

5) oceoenue
COILIMANTBHBIX
HOPM, TIPABLIT
MOBE/ICHUS,
pouteit u popm
COLMAIIBHOU
JKU3HU B
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OKHCIIeHHS 10 (hopMyTam
XUMHUYECKUX COCTUHEHH.

OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITHH.
Ornpenenenue crenexnen
OKUCJICHHUS U1 SJIEMEHTOB,
00pa3yromKX BEIIeCcTBa
pa3HbIX KiaccoB. Peakuuu
MOHHOTO 0OMEeHa 1
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIIHHBIC PEAKITHH.
Okucnurenb u
BOCCTaHOBUTEb, OKUCIICHHE U
BoccTaHoBleHHe. CocTaBieHHe
YPaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi
METOJIOM 3JICKTPOHHOTO
OaJyiaHca.

U CHHTE3a,
CpaBHEHHUS U
CUCTEMAaTH3aIIHH,
000011IeHUA U
KOHKPETH3AIIH,
sblsBlIeHUe
MPUYUHHO-
CJICZICTBEHHBIX
CBSI3EM U
nocmpoenue
JIOTUYECKOTO
paccyxIeHHs

¥ YMO3aKIIFOUSHUS
(MHIYKTHBHOTO,
JEAYKTUBHOTO U TIO
aHaAJIOTUH) Ha
MaTepuaie
€CTECTBCHHO-
HAy4YHOTO
COJICPKAHUS;

6) ymenue
CO3/1aBaTh,
MPUMECHSTH U
npeoOpa3oBbIBAT
b 3HAKH U
CUMBOJIHI,
MOJICIIA ¥ CXEMBI
JUTSL pEIIICHHUS

COLIyME,
IpUpOJE U
YaCTHOM KU3HH
Ha OCHOBE
3KOJOTHYECKOM
KYJbTYpPBI U
0e30IacHoro
oOparieHus ¢
BEIICCTBAMU U
MaTepuallamMu;

6) popmuposanue
KOMMYHUKATUBHO
W KOMITETCHTHOCTH
B OOIIIEHUH CO
CBEPCTHUKAMH U
B3POCJIBIMU B
npoiiecce
00pa3zoBaTebHOM,
O0OIECTBEHHO
MOJIC3HOMH,
yueOHO-
HCCJIEIOBATEIBCKO
1, TBOPYECKOU U
JIpPYruX BUIOB
JIeITeIIbHOCTH,
CBSI3aHHBIX C
XUMHEH.

y4eOHBIX U
MI03HABATEIBbHBIX
3ajau.
YYEBHO-TEMATUYECKHH IIAH
Paznen nporpaMmsl Kon-Bo |IIpaktuueckue Kontponbsueie| Mcnons3oBanue
4acoB paboThI paboThI UKT
Tema 1. HauanbHble MOHATHS U 3aKOHBI XUMHH. |16 3 1 19
Tema 2. Baxxneliue npeacraBuTenu 16 3 1 9
HEOpraHMYeCKUX BemecTB. KommuecTBeHHbIE
OTHOILIEHHSI B XUMUHU.
Tema 3. OcHoBHBIE Ki1acchl Heopranuueckux |20 1 1 12
COETMHEHMII.
Tewma 4. [lepuoanueckuii 3aKoH U 6 0 0 8

MEpUOANICCKAasA CUCTEMA XUMHUYICCKUX

bnemeHnToB . 1. Menneneesa. Ctpoenue

aToMa.
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Tema 5. Xumudeckas CBsi3b. OKHCIUTENBHO- (8 0 1 8
BOCCTAHOBUTEJIbHbBIE PEAKIIHH.
Pe3epBHBIE Yackl 2
UTOro 68 7 4 56
KAJIEHIAPHO-TEMATUYECKUWM IJIAH
Tema ypoka Tum ypoka | ocBOeHUe YV BHUJbI | IUIAHUP
npeIMeTHBIX U yeMble
3HAHUH (¢opm | cpoxn
bl
- 2 KOHT
B 2 poas
5 2
g :
> 3
A :
2 g
= =z
1 Tema 1. 1 | ypox Tena u BemecTna. Obvsacuams, uro | 6ecen | l-a
HauvanbHble dbopmuposa | CpoiicTBa IpeIMETOM a Heaens
MOHSITHS U HUS HOBBIX | BEIIECTB. W3y4YeHUs] XUMUU CEHTSOPsI
3aKOHbI XMMHUH 3HAHU. DTaNOHHBIC SIBJISIFOTCS BEILIECTBA,
(16 v). [Ipenmert dbuzndeckue HX CBOMCTBa U
xumuu. Ponb CBOMCTBa MIpEBpaIlCHHUS.
XUMHH B KU3HU BEIIIECTB. Pa3znuyamo tena u
YeJIoBeKa. Marepuainsl BEILIECTBA, BEILIECTBA

Y MaTepuaioBeie
Hue. XUMHUYeCKHe
siBJaeHus. Poib
XHMMHH B JKU3HU
COBPEMEHHOTO
oO1iecTBa.
OTHolIEHHE
oO1recTBa K
XUMHH:
xemounus u
xeModoowus.

JleMoHcTpanumy.
Konneknus
MaTepHaioB 1
U3eIIMH U3 HUX.

Y MaTepUaIbl.
Yemanasnueamo
[IPUYMHHO-
CIIEACTBEHHEIE CBSI3HU
MEXK/1y CBOMCTBAMHU
BEILIECTB U UX
MIPUMEHEHUEM.

Xapaxmepuzoeams
HOJ'IO)KI/ITC.]'H)HYIO nu
OTPHULIATEILHYIO
pOJ'II) XUMHUU B
JKHN3HU
COBPEMEHHOTO
0o011eCTBa.

Apeymenmuposams
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JIaGopatopHsble

CBOIO ITO3HMIIHIO I10

OTBITHI. 1. OTHOLIEHHUIO

O3HakoMJIEHHE K XeMO(pHIUH U

C KOJUIEKIIMEN xeMopoouu

n1abopaTopHOit

MOCYIBI
MeTtob1 U3y4eHUS YpOK MeTtosl Xapaxmepusoeams | onpoc | 1-s
XUMHUH. dbopMupoBa | U3y4EHUS] XUMHUU. | OCHOBHBIE METOMbI Heens

Hus HOBBIX | HaOmrogenue. U3YYEHUS CEHTSIOps
3HaHUM. OKCIEPUMEHT €CTECTBEHHO-

MonenupoBaHue. | HayYHBIX

Monenu JUCITUTUINH.

MarepuaibHbIC IIpusooums

(BEIIECTBEHHBIE) | MPUMEPHI

Y 3HaKOBbIE MaTepuaIbHBIX U

(cUMBOJIBHBIE). 3HAKOBBIX, NN

JleMoHcTpanuu. CHMBOJIBHBIX,

Mogenn, MOJCIEH,

WCIOJb3yeMbIC Ha | HCIIOJIB3YEMbIX Ha

ypokax pu3uku, | ypokax pusmkwy,

OMOJIOTUH U ounonoruu u

reorpadum. reorpaduu.

O0BEémHBIE U Cobupamyp

1apoCTepKHEBbIE | 0OBEMHBIE U

MOJIENN [IapOCTEPIKHEBEIC

HEKOTOPBIX MO/JIENIN HEKOTOPBIX

XUMHYECKHUX XUMHYECKHUX

BerlecTB. Mojienu | BeliecTs

KPUCTAIITNIECKIX

pemeToK
ArperaTHble koMOuHHpoB | ['a3el. XKunkoctu. | Paziuuams Tpu ompoc | 2-s1
COCTOSIHHS aHHbIN ypok | TBEpabie arperaTHbIX Heaens
BEIIECTB. BEIIECTBA. COCTOSIHUSA CeHTAOpA

Bzaumnsie BEIIIeCTBA.

IEPEXOABI Yemanaenueamo

BEIIIECTBA U3 B3aMMOCBSI3b MEKIY

OJTHOTO arperaTHbIMH

arperaTHoOro COCTOSTHUSIMHU Ha

COCTOSIHUS B
JpyTroe: BO3TOHKA
(cyOnmumarnus) u
necyomuManus,
KOHJICHCAIIHS 1
HCTIapeHwue,

OCHOBE B3aMMHBIX
MepPEX0/10B
BElIEeCTBA.
HUnnrocmpuposams
B3aUMHBIE TIEPEXO/IbI
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KpUCTAILTU3AIUS
Y TUTaBIICHUE.
JleMoHcTpanuu.
Cobupanue
npubopa s
MOJy4YEeHUs Ta3a u
IIPOBEPKA €ro
TepPMETUYHOCTH.
Bo3sronka cyxoro
JbJa, N0/1a WIH
HadranuHa.
ArperaTHblie
COCTOSIHUS BOJIBI.
JlaGopaTopHbie
OMBITHI. 2.
IIpoBepka
TePMETUYHOCTH
npudopa 1is
MOJIy4EHUsI Ta30B

BEILIECTB
puMepamHu.
Habnooame
XUMHYCCKHI
IKCIIEPUMEHT U
Oeslamsp BBIBOJIBI Ha
OCHOBE HAOJIIOICHUI

Bupmyanvnas npakrtudecka | /lpasuna Pabomamy ¢ oTtueTr | 2-s
nabopamopusl. g pabota MexHUKu 1a60paTOPHBIM HEeJeIs
Ipaxmuueckas bezonachocmu u | 000pyIOBaHUEM CEHTAOPA
paboma Nel HeKomopuvle 6uobl | N HarpeBaTEIIbHBIMU
pabom 6 npubopamu B
XUMu4eckou COOTBETCTBUU
nabopamopuu C TIpaBHJIAMU
(kabuneme TEXHUKH
Xumuu) 0€30MmacHOCTH.
Buinoansamo
IIPOCTEUILINE
MaHUTYJISIUH C
1a00paTOPHBIM
o0opyaoBaHUEM: C
1a00paTOPHBIM
[ITaTUBOM,
CO CIIUPTOBKOM
Lomawinuti npaktudecka | Habnooenue 3a Buinoaname
9KCNnepUMeHm s paboTa eopaweti ceevoll | Ge30mMacHbIC B
JIOMAIITHUX
YCIIOBHSX
OKCIIEPUMEHTHI,
IPOBOTUTH

HaOJIIOEHN 3a
ropsILIen CBEYOil.
Ogopmnsams OTYET O
MpOAETaHHON
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pabore ¢
HUCITOJIB30BAHUEM
PYCCKOTO (POIHOTO)
SA3bIKA U A3bIKa

XUMHAH
dusnueckue usydyenue u | Pusznueckue Paznuuamo ompoc | 3-1
SIBJICHUS] — KaK NepBUYHOE | sABJICHUS. YHCThIE | PU3NYCCKUE HEeJeIst
OCHOBA pa3/IeJeHUs 3aKperieHUe | BEIlecTBa U XUMHUYECKHE CEHTSIOps
cMeceill B XUMUH. 3HAaHUH. CMECH. SIBJICHUS, YNCTHIC

I'omorennsie u BEIIECTBA U CMECH.

reTeporeHHbIe Knaccugpuyuposams

cmecu. Cmecu CMecH.

razoo0pasHbie, IIpusooums

KUJIKUE U IIpUMephI CMeceH,

TBEPJBIE. HMEIOIINX

CniocoOsr pa3ianyHoe

pasznenenus arperaTtHoe

cMecei: COCTOSIHHE.

TeperoHka, uin Yemanasnusamo

JUCTUJUISIIINS, MPUYUHHO-

OTCTanBaHUE, CJICICTBEHHBIE CBSI3U

¢bubTpOBaHHE, MEXy

KpUcCTaU3anus | (pU3HIECKUMU

A CBOMCTBaMH

BBITIAPUBAHUE. KOMITOHEHTOB CMECH

Xpomarorpadus. | U criocodaMu ux

[Ipumenenue paszaeieHus.

3TUX CIOCOOOB Paznuuamsb cioco6sl

pazneneHus pazzieneHust CMeceu,

cMecei B onucvi8amv

nabopatopHoit U 0XapaKkmepu3oevle

IIPaKTHUKE, HA

MIPpOU3BOJACTBE U B

ObITY.
JleMoHCTpanuu.
Paznenenue nByx

HCCMCIINBArOIIMX

Cs JKUJIKOCTEN ¢
TTOMOIIIBIO
JETUTETbHOU
BOPOHKH.
Juctumisarop u
ero pabora.
VYcranoBka s
(bunpTpoBaHUS U
e€ pabora.

ambsb UX
MMPAKTUYCCKOC
3HA4YCHHC.
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YcranoBka it
BBITIAPUBAHUS U
e€ pabora.
Komnekuus
OBITOBBIX
puOOpOB 1Ist
(bUIbTPOBAHUS
BO3/yXa.
Pa3znenenue
KpacsIiero
BelIeCTBa
(dbomactepa ¢
MOMOIIBI0 METO1A
OyMaskHOU
xpomMarorpadumu.
JlaGopaTopHbie
OMBITHI. 3.
O3HakomieHre

C MUHEpaJlaMu,
o0pa3yrImuMu
TPaHUT.

4. IlpuroroBiieHu
€ TETEPOreHHOU
CMECH TTOPOIITKOB
CEPHI C KEJIe30M
Y UX pa3jelieHue.

Bupmyanvnas
nabopamopusl.
Ilpaxmuueckasn
paboma Ne2
(ananoe pabomol
«Ouucmka
NOBAPEHHOU CONUY)

[IpaKTHYECKa
1 pabota

Ananuz nouewi.

Pabomamy ¢
1a00pPaTOPHBIM
o0opynoBaHreM

U HarpeBaTelIbHbIMU
npubopamu B
COOTBETCTBUU

C MpaBWJIaMU
TE€XHUKU
0€30IacHOCTH.
Buinoansamo
MIPOCTEUILINE
npuémMbl 00paleHus
¢ J1abopaTOpPHBIM
000pyI0OBaHUEM:
BOPOHKO,
bunbTpoM

U CIIUPTOBKOM.
Habniooams 3a
CBOMCTBaMH
BEIIECTB U

OTUCT

3-1
Henens
CeHTAOpA
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MpEeBpaIllCHUSIMU,
MIPOUCXOASIINMU C
BCIISCTBAMH.
Onucvieamo
XUMHYCCKHI
AKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO
(pomHOTrO) sI3bIKA U
SI3BIKA XUMUM.
/lenams BBIBOJBI 110
pe3yJibTatam
MPOBEJAEHHOTO
AKCIIEPUMEHTA

ATomHO-
MOJIEKYJIIPHOE
yYUEHHE.
XUMHUYECKHE
DJIEMEHTHI. 3HAKH
XHUMHYECKHUX
3JICMCHTOB.
IIepnonnueckas
Tabuia
XHUMHYECKHUX
anemeHToB JI. U.
Menaeneena.

YpOK
dbopmupoBa
HUS HOBBIX
3HAHUU.

XUMHYECKUE
JJIEMEHTHI.
ATOMBI U
MOJIEKYIIBI.
[Ipocteie n
CJIOYKHBIE
BEILIECTBA.
Annorponus Ha
npuMepe
KHCIIOpO/Ia.
OcHoBHbIE
TTOJIOKEHUS
aTOMHO-
MOJICKYJISIPHOTO
yueHus. MoHsI.
BemecrtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT
0 CTPOEHHUSI.
3HaKu (CHMBOJIBI)
XUMHUYECKUX
3JIEMEHTOB.
WNndopmanus,
KOTOPYIO HECYT
3HaKU
XUMHUYECKUX
3JIEMEHTOB.
DTUMOOTHUS
Ha3BaHUU
HEKOTOPBIX
XUMUYECKHUX
JJIEMEHTOB.
[Tepnonnueckas

ObwscHamb, 4To
TaKO€ XMMHUYECKUM
9JIEMEHT, aTOM,
MOJIEKYa,
QJUTOTPOIIHUS, NOH.
Paznuuams npoctsie
U CIIOJKHBIC
BCIISCTBA, BEISCTBA
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS.
Yemanasnusame
MPUYUHHO-
CIICJICTBCHHEIE CBSI3U
MEXy COCTaBOM
MOJIEKYJI U
CBOMCTBaMH
AJTOTPOITHBIX
Moaudukamit
KHCIIOPO/JIa.
Dopmynuposamu
OCHOBHEIC
MMOJIOKEHHUS aTOMHO-
MOJIEKYJIIPHOTO
YUEHHS.

TECT

4-5
HeJes
CEHTAOPS
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Tabauna
XHUMUYCCKHUX
anemeHToB /1. 1.
Menpeneena:
KOPOTKONEPHUOTH
BIM 1
JUTUHHOTIEPUOHBI
i BADUAHTHI.
[Tepuoaer n
rpynmnsl. ['1aBHast
¥ I00O0YHAas
MOATPYIIIIBI, WA
A-u b-rpynnsl.
OTHOCHUTENLHAS
aToMHas Macca.

JlemoHcTpauu.
Monenun
AJUIOTPOITHBIX
MO UKAIHIHA
yIIepoJa U CepBl.
[Tonyuyenue
o30Ha. [TopTpeTs!
. 5. Bepuennyca

u/l. N.

Meneneesa.

Kopotkonepuoax

BIA U

JUTHHHOTIEPUOHBI

i BADUAHTHI

MIEPUOINYECKON

cuctemsl J[. U.

Menneneesa
XumMuueckue YPOK XUMHUECKHE Omobpasicams ompoc | 4-s
dhopMyIibI dbopmupoBa | GopMyIIbL. COCTaB BELIECTB C , TECT | HEeHens

HUs HOBBIX | HJEKCHI 1 MTOMOIIIBIO CEHTSIOps
3HaHU. KOO (UIHUEHTBI. | XUMHYECKHUX

OTtHocuTENnbHAS bopmyL.

MOJIEKYJIApHAs Paznuuamos naaexcol

Macca. MaccoBasi | U KOO PUIUEHTHI.

TTOJIA Haxooums

XUMHYECKOTO OTHOCHUTEJIbHYIO

3JIEMEHTa B MOJIEKYJISIPHYIO

COEMHEHHH. MaccCy BENIECTBA U

WNndopmanus, MacCOBYIO JOJIO

KOTOPYIO HECYT XAMHYECKOTO
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XHUMHYECKUE
(bopmyIIbI.

3JIEMEHTa B
COETMHECHUH.
Tpancruposams
uHpOpMALHIO,
KOTOPYIO HECYT
XHMHYECKUE
bopmyIbI.
Has3zvieams u
3anucvLl8amsv 3HaAKU
XUMHUYECKUX
3JIEMEHTOB.
Xapaxkmepuzosamo
uHpopmaruto,
KOTOPYIO HECYT
3HAKM XUMUYECKUX
AJIEMEHTOB.
Onucvieamo
CIPYKTYpY
MEepUOINYECKOM
TaOJIUIIBI
XUMHYECKUX
anemenTtoB J[.1.
Menjeneena.
Obvsacuams
TUMOJIOTUICCKHE
Hayvajia Ha3BaHUU
XUMHYECKUX
2JIEMEHTOB M UX
OT/ENBHBIX TPYIIIL.
Paznuuamo
KOPOTKOIIEPHUOHBIN
u
JUTMHHOTIEPUOHBIN
BAPUAHTHI
MIEPUONYECKOMN
cuctemsl JI. W.
Menpeneena.

10

BanentHocTh

YPOK
dbopMupoBa
HUSI HOBBIX
3HaHUM.

BanenTtHoCTb.
CrpykrypHas
dbopmyna.
XUMUYECKUe
JJIEMEHTHI €
MOCTOSIHHOM 1
MIEPEMEHHOMN
BAJIEHTHOCTBIO.
BriBoa hopmyib

ObvsicHams, 9TO
TaKo€ BaJICHTHOCTb.
Tonumams
OTpaXXKCHHE MOPSIKA
COEIMHEHHUST AaTOMOB
B MOJICKYJIax
BEIISCTB
MOCPEJICTBOM

Oecen

OIpoc

1 Hemens
OKTSI0ps

23




COCIMHEHUS 110 CTPYKTYPHBIX
BAJICHTHOCTH. dbopmyL.
Onpenenenue Ymemov cocmaename
BaJICHTHOCTHU bopmyIb
XUMHYECKOTO cOoeIUHEHUN
3JIEMEHTA 110 10 BAJIGHTHOCTU U
bopmyiie onpedensamo
BEILIECTBA. BaJICHTHOCTh
CocraBnenue 3JeMEHTa
Ha3BaHUU o opmyse ero
COEJIMHEHMI, COEIMHEHUSI.
COCTOSAILUX U3

JBYX XUMHUYECKHX

3JIEMEHTOB. 3aKOH

IIOCTOSIHCTBA

COCTaBa BEUIECTB.

JlemoHcTpamuu.

KonctpynpoBanu

e

LIapOCTEPIKHEBBIX

MOZeIIen

MOJIEKYJL.

Xumuueckue YPOK XuMuyeckue Xapaxmepusoeams | TECT | 2 Henens
11- | peakuuu. ¢dopMHpOBa | peaklUH. XUMUYECKYIO OKTSIOpA.
12 | Xumudeckue HUS HOBBIX | PeareHTsl n peakuuro u eé

ypaBHeHUsA. TUIbl 3HAHUM. MPOIYKThI Y4aCTHUKOB

XUMHUYECKHUX peaxkuuu. (peareHTsl U

peakuuit [Ipu3naku MPOJYKTHI PEAKIINH).

XUMHYECKUX Onucvieamp
peaxkuui. MPU3HAKYU U YCIOBUS

Ycnosus ux
MPOTEKAHUA U
MpEeKpalICHusl.
Peakuuu
TOpEHUS.
TemnoBoit

3¢ deKT peakium.
DK30TepMUYECKU
eu
SHJIO0TEPMHUUECKHI
€ peakiuu. 3aKOH
COXpaHEHUS
MAaccChI BEIECTB.
XuMuueckre
ypaBHEHUS.
CocraBnenne

TEUCHUS
XHUMHYECKHUX
peaKuuu.
Paznuuamo
AK30TEPMHUECKHUE U
SHIOTEPMUYECKHE
peakiuu.
Coomuocumo
pEeaKIMK TOPEHHS 1
IK30TEePMHUECKHUE
peaKkuu.
Habnooame n
OnuCvHIBAMs
XUMHUYECKHH
IKCIIEPUMEHT C
MMOMOIIBIO PYCCKOTO
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XUMHUYECKUX
YPaBHEHUM.
WNndopmanus,
KOTOPYIO HECET
XUMHUYECKOE
YpaBHEHHUE.
Knaccudpukanus
XUMHUYECKUX
peakuuii mo
COCTaBY U YUCITY
peareHToB U
NpOAYKTOB. THIIbI
XUMHUYECKUX
peaKuuii.
Peaknuu
COEIMHEHMUS,
paziioxKeHus,
3aMEeIIeHUs U
oOMeHa.
KaranmsaTopsl
JleMoHcTpanuu.
Arnmapar Kunna.
Pasznoxenne
Oouxpomara
aMMOHWUSI.
I'openue cepsl 1
MarHueBOU
neHThl. [TopTperst
M. B.
JlomoHOCOBa u A.
JI. JlaBya3sbe.
I'openue
docdopa.
OnbITHI,
WJUTFOCTPUPYIOLIN
€ 3aKOH
COXpaHEHUs
MAaccChl BEIECTB.
I'openue
hocdopa,
pacTBopeHHe
MPOIyKTa
TOPEHUs B BOJIC U
UCCIIeIOBaHKe
MIOJIy4E€HHOTO
pacTtBopa

(pomHOTrO) sI3bIKa U
SI3BIKA XUMUH.
Dopmyruposamu
3aKOH COXpaHEeHUs
MaccChl BEIIECTB.
Cocmasnams Ha €ro
OCHOBE XMMHYECKHUE
YpaBHCHHSI.
Tpancauposams
uHpopmaruto,
KOTOPYIO HECYT
XUMHUYECKHE
YpaBHEHHS.
IKCcnepumeHmanbHo
noomeepicoams
CIIPaBeIJIMBOCTD
3aKOHA COXPaHECHHUS
MAacChl BEUIECTB.
Knaccugpuyuposams
XUMHYCCKHC
peaKIuu 1mo
MIPU3HAKY YuCia U
COCTaBa pPEareHTOB U
MIPOJTYKTOB.
Xapaxmepuzoeams
POJIb KaTaIn3aTopa B
MPOTEKAHUN
XUMHYECKOU
peaKkIuu.
Habnwoams n
onucvl8amy
XUMHUYECKUU
HKCIIEPUMEHT

C IOMOILBIO
pyccKoro (poaHoro)
S3BIKA U S3bIKA
XUMHH.
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JTAKMYCOM.
BzaumoneiictBue
COJISTHOM KHCIJIOTHI
C IIMHKOM.
[Tonyuyenue
THAPOKCH]IA
menu(ll) u ero
paziioKeHue npu
HarpeBaHUHU.
JlaGopaTopHbie
OITBITHI. 5.
BsaumogeiictBue
pacTBOpOB
XJIOpUAa HATPUS
M MOAUJa Kaaus C
pacTBOpOM
HUTpaTa cepedpa.
6. [Tonyuenue
THAPOKCH]IA
meau(Il) u ero
B3aHMOJICHCTBHE
C CEpHOI
KHCJIOTOH. 7.
BzanmoneiicTBue
pacTBopa CoJbl €
KHCIIOTOH. &.
IIpoBepka 3akoHa
COXpaHEHUs
MAaccCHI BEIECTB
Ha TIpuMepe
B3aMMO/JICHCTBUS
mEI0YU U
KHCIIOTHL 9.
[IpoBepka 3akoHa
COXpaHEHUs
MAacCHI BEIIECTB
Ha rpuMepe
B3aMMO/JICHCTBUS
MIETOUM U COJIN
xenesa(lll). 10.
Paznoxenne
TepOKCHIA
BOJIOpOA C
IOMOIILIO OKCHJA
mapranma(lV).
11. 3amemienue
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J)KeJIe30M MeJU B
MEIHOM

Kyropoce.

13 | TloBTOpeHnue YpOK TectupoBanue, camoc | 3 Heaenst
u 00001EeHNe 000011IeHNST | peIlIeHHE 3a1a4 U TOSITE | OKTSIOpSI.
teMsl. [loaroroBka , BBITIOJTHEHUE JbHas
K KOHTPOJIBHOU cucTeMarus3a | yrnpakHeHUH o pabor
pabore. I U U TEME. a.

KOPPEKIHH
3HAHUI
14 | Konmponavnas paboma Nel o teme «HavyanpHble TOHATHS U 3aKOHBI XUMHI. 3 Henens
OKTSIOpSI.
15 | Araims YPOK TectupoBanue, Oecen | 4 Henmens
KOHTPOJIBHON 00001IeHusT | peleHne 3a/1a4 U a OKTSIOPSI.
paboThI , BBITIOJTHCHUE
CHCTEMATHU3a | YIPAKHEHHUHU 110
Il UM U TEME.
KOPPEKINH
3HAHWUMI
16 | I[loBTOpeHue YPOK TectupoBanue, onpoc | 4 Henenst
u 00001eHne 00001IeHNsT | pemeHue 3a1ad u OKTSIOpSL.
TEMBI. , BBITIOJIHEHHE
cucTeMarus3a | yrnpakHeHUU 1o
Il U1 U TeMe.
KOPPEKIHH
3HaHUI
Tema 2. YPOK CocraB Bo3nyxa. | Xapaxkmepuszoeamv | 6ecen | 1 Henmens
17 | Baxueiimme ¢dopmupona | [lonstue 06 00BEMHYIO JIOJTIO a. HOSAODA.
NpeaCcTABUTETH HUS HOBBIX | OOBEMHOM J0I1e KOMITIOHEHTa TaKou
HEOPraHu4ecKux 3HaHU. (¢) xoMnonenTa | NPUPOAHOM ra30BOM
BellecTB. MIPUPOIHOM CMecH, KaK BO311yX,
KoanyecTBeHHbIe ra3oBOil cMecH — | U paccuumuiéamsy
OTHOIIIEHUS B BO3yXa. 00BEMHYIO JTOJTIO TIO
xumuu (16 4) Pacuer 06BéMa 00BEMY 3TOl cMecH.
Bosayx u ero KOMITIOHEHTA Onucvieams
cocrtaB. Kucnopo. ra3zoBoii cMecu 1o | OOBEMHBIN COCTaB
Oxcunppl. ero 00bEMHOI atMoc(epHOro
Jl0J1€ ¥ HA00OpOT. | BO31yXa
Kucnopon. O30H. | U noHumamo
[Tonyuenue 3HA4YEHUE
KHCJIopoJa. IIOCTOSAHCTBA 3TOI'0
Cobupanue u cocTaBa JyIst
pacrmo3HaBaHHe 3JI0POBBSL.
KHUCJIOPOA. Xapakmepuzosamu
XuMHUYecKre 030H, KaK
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CBOMCTBa
KHUCJIOpOJia:
B3aHUMOJICHCTBHE
¢ METaJIaMH,
HEMETAJIAMU U
CII0KHBIMU
BCIIESCTBAMH.
IIpumeHeHue
KHUCJIOpO/Ja.
Kpyrosopot
KHUCJIOpOJia B
MPUPOJIE.
OKCHUIEL.
Hazsanwns
OKCHJIOB.
CocraBnenne
(hopMyI1 OKCHIOB

110 X Ha3BaHUAM.

IIpencraButenu
OKCHJOB: BOJIa,
YTJIEKMCIIBIN Ta3,
HeraméHas
H3BECTh.

JleMoHcTpanuu.
Omnpenenenue
coJiepKaHus
KHCIIOpO/ia B
BO3/yXE€.
[Tonyuenue
KHCIIOpO/ia
pa3noKeHUuEM
nepMaHraHaTa
Kamusi 1
MEePOKCUIA
BOAOPOJA.
CoOupanue
KHCIIOpOJia
METOJIOM
BBITECHEHUS
BO3/TyXa U BOJBI.
Pacno3znaBanue
KHCIIOpO/Ia.
I'openune maruus,
xKeresa, yris,

cepsl u docdopa

AJJIOTPOITHYIO
Mo U UKaIIIO
KHCIIOpO/Ia.
Onucvieams
busnueckue u
XUMHYECKHE
CBOMCTBA,
MOJTyYeHUE U
MIPUMEHEHHE
KHCJIOPO/JIa C
HCIOJIb30BaHUEM
PYCCKOTO (POIHOTO)
SI3BbIKA U SI3BIKA
XHAMHUH.
Yemanasnusame
MPUIHHHO-
CIIEICTBEHHEIE CBSI3HU
MEXIY
(bU3UIeCKUMHU
CBOMCTBaMH
KHCIIOpOJIa U
crocodamMu ero
coOupaHus.
IIposooums u
Habm0oams
XUMHYECKHI
9KCIIEPUMEHT 10
MOJTYYEHUIO,
coOupaHHIoO U
pacro3HaBaHHIO
KHCIIOpOJia C
COOIIOICHHEM
MPaBHUII TEXHUKH
0C30ITaCHOCTH.
Onucwisams
XUMHYECKUH
HKCIIEPUMEHT.
Boioenamo
CYIIIECTBEHHBIC
MPU3HAKU OKCHJIOB.
Jlasamwv Ha3BaHU
OKCHJIOB I10 UX
dbopmynam.
Cocmasnamo
(bopMyIbl OKCHUIOB
10 UX HA3BaHHSIM.
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B KHCJIOPO/IE.
Komnekmus
OKCHJIOB.
JlaGopatopHsble
OIBIT. 12.
ITomyTHEHHE
HU3BECTKOBOM
BOJIbI TIPU
MPOINYCKAaHUHU
YTJIEKHCIIOTO rasa

Xapaxmepuzosambs
TaKuX
MpeaCTaBUTENEH
OKCHIOB, KaK BOJIa,
YIJIEKUCIIBIN Ta3 U
Herameénasi N3BeCThb.

18

Bupmyanvnas
nabopamopusi.
Ilpakxmuueckasn
paboma 3.

HpaKkTHYeCcKa
s pabota

Ilonyuenue,
cooupanue u
pacnosHasanue
KUciopooa.

Pabomamy ¢
J1a00paTOPHBIM
obopyoBaHUEM U
HarpeBaTeIbHBIMU
npudopamu B
COOTBETCTBUH C
MPaBUJIAMU TEXHUKH
0€30MacCHOCTH.
Buvinonnamo
IIpOCTENIINE
puEMbI 0OpaLICHUS
¢ J1abopaTOpHBIM
000pyi0BaHUEM:
cobuparhb nmpudop
JUTSL TIOJTY9ECHUS
ra3oB, MPOBEPSTH
€ro repMEeTUYHOCTh
Y UCTIONIb30BaTh IS
MOJTyYeHUS
KHCIIOpO/Ia.
Cobupamso
KHCIJIOPOJT METOI0M
BBITECHEHUS
BO3yXa
pacnosHasamo
KUCTIOPOO.
Habnwoams 3a
CBOMCTBaMH
BEIIECTB U
SIBIICHUSIMU,
MIPOUCXOISATIIMH C
BEII[ECTBAMH.
Onucvieamo
XUMHYECKHUMN
9KCIIEPUMEHT C

OTYCT.

1 Henensa
HOSIOPAL.
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MTOMOIIBIO PYCCKOTO
(pomHOTrO) sI3bIKA U
SI3bIKA XMMUU.
Cocmasnampb OTUET
0 pe3yJbTaTam

IIPOBEAEHHOTO
AKCIIEPUMEHTA.

19 | Boxopon. koMOuHupo | Bomopon B Xapaxkmepuzosamo BBINO | 2 Hemensd
Bupmyanvnas BaHHBIH MIPUPOJIE. COCTaB MOJIEKYIbI, JHEHH | HOSAOPSL.
nabopamopusl. YPOK, duznyeckue u buznueckue u e
IIpaxmuueckas NpaKTUYecKa | XUMUYECKUE XUMHUYECKHE 3a/laH
paboma 4. s paboTa. CBOICTBa CBOIICTBA, ui

BOZOPO/JIa, €T MOJIyYEHUE U yueOH
MOJIy4eHue 1 MPUMEHEHUE uKa,
MIPUMEHEHHUE. BOJIOpOJIA. OTYEeT
JlemoHcTpauu. Yemanasnusamo
[Tonyuenue, MPUYUHHO-
coOupanue u CJICJICTBEHHBIC CBSI3U
pacro3HaBaHue MEXIY
BOJIOpO/IA. buznuecKuMu
I'openue CBOWMCTBaMH U
BOJIOpO/IA. criocobamu
BsaumoneiictBue | coOupanus
BOJIOpO/A C BOJIOPO/Ia, MEXKIY
OKCHJIOM XUMHYECKHUMH
meau(ll). CBOMCTBaMH
JlabopaTopHbie BOJIOPOJIa U €T0
ombIT. 13. MIPUMEHEHUEM.
[Tonyuenne IIposooums n
BOJOpOJa NpH Habroams
B3aUMOJICCTBUM | XUMUYECKUHI
LIMHKA C COJITHOM | DKCIIEPUMEHT I10
KHUCJIOTOM. MOJIYYEHUIO,
COOMpaHUIO U
Ionyuenue, pacno3HaBaHUIO
cobupanue u BOJIOpOJA C
pacnosHasanue coOroeHreM
8000pooa IIPaBWJI TEXHUKH
0€30MacHOCTH.
Onucwieams
XUMHUYECKUMN
IKCIIEPUMEHT.
Pabomamy ¢
1a00paTOPHBIM
obopymoBaHUEM U
HarpeBaTeIbHBIMH
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npubopamu B
COOTBETCTBUH C
MpaBUJIaMU TEXHUKH
0€30IMacHOCTH.
Bvinoansamu
IIPOCTEUILINE
npuéMbl 00paIIeHUs
¢ 1abopaTOPHBIM
000pyI0BaHUEM:
cobupatpb nmpudop
JUTSI TIOJTYYEeHUS
ra3osB, IPOBEPSTh
€ro repMeTUYHOCTh
U UCTOJIb30BaTh IS
MOJTyYEHUS
BOJIOPOJIA.
Cobupams BOIOPO.T
METOJIOM
BBITECHEHUS
BO3/yXa H
pacnosHasamo
6000P00.
Habniooams 3a
CBOMCTBaMH
BEIICCTB U
SIBIICHUSIMU,
MIPOUCXOISTIIAMH C
BEIIICCTBAMH.
Onucvieamo
XUMHUYECKUMN
HKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO
(pomHOTO) SI3BIKA U
S3bIKA XUMUH.
Cocmasname OTYET
0 pe3ynbTaTam

IIPOBEAEHHOTO
HKCIEPUMEHTA.
20 | Kucnoter. Comnmu. koMOuHMpO | Kucnotsl, ux Ananuzuposamo BBINO | 2 Henenst
BaHHBIN COCTaB M UX COCTaB KHUCIIOT. JHEHU | HOSOpSI.
YPOK. knaccuukauus. | Pacnosnasamo e
Nuaukatopsl. KHCJIOTBI C 3aJ1aH
Tabmnia IIOMOIIIBIO 15071
PacTBOPUMOCTU. | HHJIUKATOPOB. yueOH
CepHnas u Xapaxkmepuzosamo HKa.
COJIsSTHast MpecTaBuTENEH
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KHCIIOTBI, X
CBOICTBa U
MIPUMEHEHUE.
Coman, uX coCcTaB
¥ Ha3BaHUSA.
PactBopumMocTh
coJiel B BOJIE.
IIpencraBurenu
COJICH: XJIOpHU/I
HaTpusi, KapOOHAT
Kby, pocdar
KaJIbIIHs.

JeMoHcTpanuu.
Komnexus
MHHEPATbHBIX
kucinot. [IpaBuio
pasz0aBiieHHs
CEpOMl KUCIIOTHI.
Komnexkmus
conei. Tabnuia
pPacTBOPUMOCTHU
OCHOBAaHHIA,
KHCJIOT U COJICH B
BOJC.
JlaGoparopHble
OIBIT. 14.
Pacno3naBanue
KHCJIOT C
IIOMOIIILIO
WHJIMKAaTOPOB.

KHCJIOT: CEPHYIO

U COJISTHYIO.
Onpeoenamo
pPacTBOPUMOCTh
COCIUHCHUI

C IIOMOIIBLIO
TaOIALBI
PacTBOPUMOCTH.
Yemanasnusame
MPUYHHHO-
CIIEICTBEHHEBIE CBSI3U
MEXy CBOWCTBaMHU
CEpHOM U COJSTHOM
KHCJIOT B 00JIaCTIMH
WX TIPUMCHEHUSI.
Ocosuasamo
HE00XO0aUMOCTb
COOJTIOICHHS TIPABHIT
TEXHUKHU
0€30MacHOCTH MIPH
paboTe ¢ KHCIIOTaMHU.
Xapaxmepuszosamu
COJIM KaK MPOJTYKTHI
3aMeIIECHHS
BOJIOPO/ia B KUCJIOTE
Ha METaJIL.
Banucvieamo
(bopMyIIBI coneit mo
BAJICHTHOCTH.
Ha3zvieams conu 1mo
bopmynam.
Hcnonvzosamo
Tabnuiy
pPacTBOPUMOCTH AJIsI
XapaKTePUCTHKHU
CBOICTB COJIEH.
IIposooums pacy€Tel
1o opmynam

coJen.
21 | KonmgecTBo YpOK Uucno ABoraapo. | ObvscHame TecT. |3
BeIIIECTBA. HN3YUCHUA KomnuectBo IIOHATUA HEaeIA
HOBBIX BemecTBa. MoJlb. | «KOJIMYECTBO HOSIOPSL.
3HAHUH. MomnsipHast Macca. | BEUIECTBay», «MOJIbY,

Kparusie
€MHULBI
U3MEPEHUS

«4UCI0 ABOTAIPOY,
«MOJISIpHAsT Maccay.
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KOJIMYECTBA
BEIIIECTBA —
MUJJIHMOJIb U
KHWJIOMOJIb,
MUJUTUMOJISIpHAS
Y KHWJIOMOJISIpHAs
MAacChl BEIIECTBA.
Pacuétrl ¢
HCIIOJIb30BaHUEM
TIOHSITHMN
«KOJIMYECTBO
BEIIIECTBAY,
«MOJISIpHAs
Maccay, «9uciio
ABorazipo».
JlemoHCcTpanuu.
Hexkotopsie
METaJlIbI,
HEMETaJIJIBI U
COCIUHCHHS C
KOJIMYCCTBOM
BCIIIECTBA,
paBHBIM 1 MOJIb.

Pewamob 3amaun ¢
HCII0JIb30BaHUEM
MMOHSTHH
«KOJIMYECTBO
BCIIECTBAY,
«MOJISIpHAsi Maccay,
«UUCI0 ABOTAIPOY.

22

Mossipublii 00bEM
ra3os.

YPOK-
YIIPA)KHEHH
€.

3akoH ABorajpo.
MousipHbli
00BeM
ra3z000pa3HbIX
BEILIECTB.
OTtHOoCuTENbHAS
IJIOTHOCTH ra3a
10 IPYrOMY rasy.
Kpathbie
€IMHUIIBI
U3MepeHuss —
MUJUTAMOJISIPHBIH
Y KUJIOMOJISIPHBIH
00BEMBI
ra3000pa3HbIX
BEILIECTB.
Pacuérni ¢
WCTIOI30BaHUEM
TMOHSITHM
«KOJINYECTBO
BEIIIECTBAY,
«MOJISIpHAs
Mmaccay,

ObwvscHsamb TIOHATUS
«MOJIIPHBINA 00BEM
ra3oBy,
«HOpPMAaJIbHBIC
YCIOBUSI».

Pewamw 3amaun ¢
HCIOIb30BaHUEM
MOHSATHH
«KOJIMYECTBO
BEIISCTBAY,
«MOJISIpHAsi Maccay,
«MOJISIpHBII 00BEM
ra3oBy, «IUCIIO
ABoragpo».

TCCT

3 Henena
HOSIOpAL.
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«MOJISIPHBIN
00BEM Ta30B»,

«UHUCTIO0
ABoraapoy.
JleMoHcTpanuu.
Mopeins
MOJIIPHOTO
00BbEMa razos.
23- | Pacuértel o YPOK- PacuéTni ¢ BbIIIO | 4 Heaenst
25 | XUMHYECKUM yIpaXHEeHH | UCIOJIb30BaHUEM | Xapaxkmepu3oéams | JIHEHU | HOSIOps/
YpaBHEHUSIM. e MTOHATHIA KOJIMYECTBEHHYIO e 1 nenens
«KOJIMYECTBO CTOpPOHY 3a1aH | nekalps.
BEIIECTBAY, XUMHUYECKHUX ui
«MOJISIpHAs 00BEKTOB U y4eOH
Maccay, MIPOLIECCOB. uKa.
«MOJISIPHBIH Pewamyo 3anaun ¢
00BEM razoBy, UCIOJIb30BaHUEM
«IHUCIIO MIOHSTUI
ABoraapo». «KOJIMYECTBO
BELIECTBAY,
«MOJISIpHAsi Maccay,
«MOJIIpHBINA 00BEM
ra3oBy, «4HCIIO
ABoraapo.
Boga. OcHoBanwusi. koMOuHupo | ['mapocdepa. Obvsacuams oHATHS | onipoc | 1 Hemenst
26 BaHHBIN Kpyrosopot «OCHOBaHMUSI», , TECT. | JeKaops.
YPOK. BOJIBI B IPUPOJIE. | «ILETOUN,
duznueckue u «Ka4eCTBEHHas
XUMHYECKHE peaxius,
CBOMCTBA BOJbL: «UHITUKATOPY.
B3aumoJeiicteue | Kraccuguyuposamo
C OKCHJIaMH. OCHOBaHHUS 1O

OcHoBaHUs, UX
COCTaB.
PactBopumMocTh
OCHOBaHHUIH B
Boze. M3MeHeHue
OKpacKu
WHJIUKaTOPOB B
IIETIOYHOU cpelie.
[IpencraBurenu
IIEeI0YCH:
THUAPOKCHIBI
HaTpus, Kaus 1
KaJIbIys.

pacTBOPUMOCTH B
Bosie. Onpeodenamo
o opmyie
MPUHAIIC)KHOCTD
HEOPraHUYECKUX
BEIIIECTB K KJIaccy
OCHOBaHMHI.
Xapaxmepuszosamuo
CBOMCTBa
OTAENbHBIX
MIPEACTABUTENEH
OCHOBaHMHI.
Hcnonvzosams
Ta0IUITy
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JleMoHcTpanuu.

PacTBOPUMOCTH IS

Komnexkuus OIpeeIcHUs
OCHOBaHUM. pacTBOPUMOCTH
JlaboparopHbIit OCHOBaHUH.
ombIT. 15.

N3menenue

OKpacku

WHJIUKaTOPOB B

LIEJIOYHOU cpelie.

27 | PacTBOpBL. YPOK- PacTBopuTens u Obvsacuamo BBINIO | 2 HeAest
MaccoBas 1o YIOPAKHEHU | PAaCTBOPEHHOE MOHSTHSI «MaccoBasi | JJHEHU | JeKaOps.
PacTBOPEHHOTO e BEILIECTBO. JIOJIsI pACTBOPEHHOTO | €
BEILIECTBA. PactBopsI. BEILECTBAY. 3a/1aH

PacTtBOpenue. Yemanaenueamo ui
I'maparter. aHAJIOTUU C yueOH
CoJIbBaTHI. 00BEMHOM JT0JIEH HKa.
MaccoBas 1o KOMIIOHEHTOB
pacTBOPEHHOTO ra3oBOi CMecH.
BEILIECTBA. Pewams 3anaum ¢
Pacuersl, HUCIOJIL30BAaHUEM
CBSI3aHHBIE C MOHSATUN «MaccoBas
WCIIOJIB30BAHUEM | JOJISl DJIEMEHTa B

TIOHATHUS BEILIECTBEY,

«MaccoBasi JIoJsl | «MaccoBast 101t
PacTBOPEHHOTO pacTBOPEHHOTO
BEILIECTBAY. BEILIECTBAY,
JlaGopaTopHbIit «00BEMHAs A0S

ombIT. 16. raz000pa3Horo
O3HakoOMJIEHHE C | BEIIECTBAY.

npenaparamu

JIOMAIHEeW WU

LIKOJIbHOU

anTeyKu —

pacTBopamu

MepoKcuaa

BOZOPO/JA,

CIIUPTOBOU

HACTOMKH Hojaa U

aMMHaKa.

28 | Bupmyanvuas npaktuuecka | [IpuroroBnenue | Pabomams C OTYET. | 2 HeAenus
nabopamopusi. s pabota pacTBopa 1abopaTOPHBIM nexaopsi.
Ilpakmuueckas 3aIaHHOU 00opya0BaHUEM U
paboma 5. MacCOBOM JOJIE | HAarpeBaTeIbHBIMU

PacTBOPEHHOTO npubopamu B
BEIIEeCTBA. COOTBETCTBHUU C
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MpaBUJIaMU TEXHUKH
0C30ITaCHOCTH.
Buinonaname
IIPOCTEUILINE
npuémMbl 00paIeHUs
¢ 1abopaTOPHBIM
o0opynoBaHuEM: C
MEPHBIM
ATUHIPOM, C
BECaMU.
Habnrooams 3a
CBOMCTBaMH
BEIIECTB U
SIBJICHUSMH,
MIPOMCXOSAIIUMU C
BEIIECTBAMU.
Onucwisams
AKCIIEPUMEHT C
MTOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U
SI3bIKA XMMUU.
Cocmasnamo
OTYETHI 110
pe3ynbTaTam
IIPOBEIEHHOIO
AKCIIEPUMEHTA.
Tomosumo
PacTBOPHI C
onpeaeneéHHoN
MacCOBOM JioJieH
pPacTBOPEHHOTO
BEIIIECTBA.

Jomawmnuti
9KCNnepumMeHm

HpaKkTHYeCKa
1 paboTa

Beipamusanue
KPUCTAJLIIOB
AJIFOMOKAJIUEBBIX
KBacCLOB WUJIN
MEJHOTO
Kynopoca.

Buvinonuame
Oc30ITacHbIC B
JIOMAIITHUX
YCIIOBUAX
HKCIIEPUMEHTHI,
MIPOBOANTH
HaOJIIOEeHU 3a
POCTOM KPHCTAJLIOB.
Ogopmrsams OTYET O
MpOAETaHHON
paborte ¢
HCIIOJIb30BaHUEM
PYCCKOTO sI3bIKA U
SI3BIKA XMMUU.
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29 | O6o01IeHNe U CUCTeMAaTH3aIHs 3HAHUI 110 TeMe «BakHelIe npecTaBuTeNn 3 Henmens
HEOPraHMYECKUX BellecTB. KoMuecTBEHHbIE OTHOIICHHUS B XHMHU) JeKaops.
30 | Kommponvuas paboma Ne2 no meme «BadicHetiuue npedcmagument HeOp2aHu4ecKux 3 Henens
sewjecms. Konuvecmeennvie OmHoweHUs 8 XUMUUY. nexaopsi.
31 | Ananu3 1 | ypox TectupoBanue, Oecen | 4 menens
KOHTPOJIbHOM 00001IeHNST | peIlIeHHE 3a1a4 U a JeKaopsi.
paboTsI , BBITIOJTHEHUE
CUCTEMAaTU3 | YIpakKHEHUU IO
aluu u TeMeE.
KOPPEKIHH
3HAHUI
32 | IloBTOpenue u 1 | ypok TectupoBanue, omnpoc | 4 Henens
000011IEHNE TEMBI. 00001IeHNST | peIlIeHHE 3a1a4 U JeKaopsi.
, BBITIOJTHEHUE
CUCTEMATU3 | YIPAKHEHHUH 110
ar v 1 TEMeE.
KOPPEKIHH
3HAHUU
Tema 3. 2 | ypok O06001enue Obvsacuams Oecen | 1 Hemens
33- | OcHOBHBIE U3y4eHUS CBeeHUi 00 MOHATHUS a, STHBAPSL.
34 | kaacenl HOBBIX OKCHJIAX, UX «Hecoseo0pasyromu | camoc
HEOPraHUYeCKUX 3HAHUH. KJIAaCCU(UKALIUN, | € OKCHJIBIY, TOSITE
coequHeHuit (20 Ha3BaHUAX U «cosieobpasyroie | JbHas
9)OKCHIBI, UX CBOMCTBax. OKCHBI», pabor
KIaccupuKanus CniocoOsr «OCHOBHBIE a.
XUMHYECKHE U MOJIy4eHUs OKCHUJIBI»,
CBOICTBa OKCHJIOB «KHUCIIOTHbBIE
JlabopartopHble OKCHUJBD».
OMBITHIL. 17. Xapaxmepuszoseambo
BzaumopeiictBue | obiue XuMU4ecKkue
OKCHJIa KaJlbIUsl C | CBOMCTBA
BOZOM. 18. coJeo0pa3yromux
ITomyTHEHME OKCHJIOB
W3BECTKOBOM (KUCJIOTHBIX U
BOJIEL. OCHOBHBIX).
Cocmasnsame
YpaBHEHUS peaKUi
C y4acTheMm
OKCH/JIOB.

Habnwoams n
OnucvLI8amy PEaKIuu
C y4aCTHEM OKCHJIOB
C TIOMOIIIBIO
PYCCKOTO (POIHOTO)
SI3BIKA U S3BIKA
XUMHH.
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1Ipo6ooumsb ONBITHI,

MOITBEPIKAOIIHE
XUMHYECKHE

CBOMCTBaA OKCHIOB C

COOJII0ICHHEM

MIPABUJI TEXHUKH

0€30I1aCHOCTH.

OcHoBaHus, UX KOMOMHUPOB | OCHOBaHUS, UX Cocmasnsamo BBIIIO | 2 Henens
35- | knaccudukaus a HHBIA KiIaccuukanms, | ypaBHCHHS pEeaKIui | JIHCHHW | STHBaps/
37 | ¥ XUMHYECKHUE YPOK Ha3BaHUS U C yyacTueM e 3 Henmens

CBOICTBa CBOICTBA. OCHOBaHMH. 3a7aH | SHBaps

Bsaumoneiictsue | Habarooams u 15071
¢ KHCJIOTaMH, ONuUCkHIBamv PeakIuu | yueOH
KHCJIOTHBIMHA C yyacTueM HKa.
OKCHJAMH U OCHOBAHMI ¢
COISIMU. MTOMOIIBIO PYCCKOTO
Paznoxenue (pomHOTO) SI3bIKA U
HEPACTBOPUMBIX | sSI3bIKA XUMUH.
OCHOBaHUM. 1Ipo6ooumys OoNbITHL,
CrniocoOsl MO/ITBEP K IAOLIME
TTOJTY9CHUS XUMHYECKHE
OCHOBaHHIA. CBOMCTBaA
JlabopaTopHbie OCHOBaHUH, C
OIIBITHL 19. COOJII0ICHHEM
Peakius MIPABHJI TEXHUKH
HEUTpanu3aluuu. | OE30MaCHOCTH.
20. ITomyuenue
THJIPOKCH/IA
meau(ll) u ero
B3aMMOJICHCTBHE
¢ KucCIIoToH. 21.
Paznoxxenue
THIPOKCHIA
meau(ll) mpu
HarpeBaHuU.
38- | Kucnotsl, ux KoMOuHHPOB | Kucmotsl, ux Xapaxmepuzoeams BBIIIO | 3 Heaens
40 | xnmaccudukanus a HHBIHI knaccupukanusg U | o0IMe XUMUYECKUe | JTHEHH | sTHBapA
U XUMUYECKHE YPOK Ha3zBaHus. O0muMe | cBOCTBAa KUCIIOT e /4
CBOMCTBA XHMUYECKHE Cocmasnamo 3aJad | Hemens
CBOMCTBA KUCIJIOT. | YPAaBHEHHUsI pEaKkIUil | Uil SHBaps
BsaumopeiictBue | ¢ yyactueMm KHMCIOT. | y4yeOH
KHCJIOT C Habnooame n HKa.
MeTaJIJIaMH. ONUCHIBAMb PEAKITUHI
DIEKTPOXUMHYEC | C YIaCTHEM KHCIIOT
KUU psl C IIOMOIIIBIO
HanpsLKeHUH pyccKoro (poaHoro)
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MCTAJIJIOB.
BzaumopeiicTBue
KHCIIOT C
OKCHUJIaMU
MECTAJIJIOB.
BzaumopeiicTBue
KHCIIOT C
OCHOBaHUSIMH —
peakmus
HEUTpaJIM3alkH.
BsaumogeiictBue
KHCJIOT C COJISIMH.
[Tonyuenue
OCCKUCTOPOIHBIX
H
KHCJIOPOJICOACPIK
alliX KHACIIOT.
JlaGopaTopHbie
OITBITEI. 22.
BzaumopeiicTBue
KHCIIOT C
MeTajiaMu. 23.
BzaumopeiictBue
KHCJIOT C COJISIMH.

SI3bIKA U S3bIKa
XUMHH.

1Ipo6ooumsb ONBITHI,
MOITBEPIKIAOIIHE
XUMHYECKHE
CBOMCTBA KHUCJIOT, C
COOJII0ICHHEM
MPaBUJI TEXHUKU
0e30IacHOCTH.
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Conn, ux
KJIaCCU(UKAIIHS
1 XUMUYCCKHE
CBOMCTBa

KOMOWHHPOB
a HHBIN

YpPOK

Conn, ux
KJ1accuukanus u
CBOICTBA.
PactBopuMoOCTh
COJIEH B BOJIE.
BzaumopeiictBue
coJieil ¢
KHCJIOTaMHU

H 1eJIOYaMH.
BzaumopeiictBue
coJieil ¢
MeTaJllIaMH,
0COOEHHOCTHU
JTUX PEaAKIUM.
BzaumopeiicTBue
COJICH C CONISIMMU.
JlaGopartopHble
OIIBITHIL. 24.
O3HaKOMIICHHE C
KOJIJICKITUCH
coueii. 25.
BzanmoneiictBue

Pazmmuare moHATHS
«CPEITHUE COIN,
«KHUCIIBIE COJIN,
«OCHOBHBIC COJIN.
XapakTepu3oBartb
00IIIMe XMMUYECKUE
CBOMCTBA COJICH.
Cocmaesnsame
ypaBHEHHUS peaKIuit
C y4acCTHUEM COJIEH.
Habnrooams n
Oonucvl8amy peaKiuu
C y4acTUEM COJIEH C
MTOMOIIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U
SI3BIKA XMMUU.
1Ipo6ooums OMBITHI,
MTO/ITBEP K TAFOIIHE
XUMHYECKHE
CBOMCTBA COJIEH, C
COOIIOIEHUEM

BBIIIO
JJHCHH

3a1aH
15071
y4eOH
UKa.

1 Henmens
depas/
2 Henens
deBpas.
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cynbdara

MpaBUJI TCXHUKHU

meau(ll) ¢ 0€30IaCHOCTH.
xKesne3oMm. 26.
B3aumopeiicteue
COJIEH C COJIAMM.
44- | 'enetnueckas n3ydeHue u | ['enernueckue Xapaxmepuzosambs camoc | 2 Henens
47 | cBsI3b MEXIY MEPBUYHOE | PSABI METAUIA M | TIOHSATUE Tosite | eBpans/
KJIaccaMu 00001IeHne | HeMeTasIa. «TCHETUYECKUN abHas | 3 Hemens
HEOPTraHUYECKHUX I'eneTnyeckas pAI. pabot | deBpamns/
COETUHEHUN CBSI3b MEXKIY Hnnrocmpuposame a. 4 yenens
KJlaccaMu TeHETUYECKYIO CBSI3b (eBpaits.
HEOPraHUYECKUX | MEXJy BEllleCTBaMHU:
BEIIECTB. MIPOCTOE BELIECTBO
JlaGoparopHbie — OKCUJ —
ONBITEL 27. TUIPOKCU]T — COJIb.
I'eneTnueckas 3anucvieamo
CBSI3b HA MIPUMEpE | ypaBHEHUS PEaKIIHid,
COCIMHEHU I COOTBETCTBYIOLIUX
MeEIH. MOCJIEI0BATEILHOCT
u (1enoyke)
IIpEBpAICHUI
HEOPTaHUYECKUX
BEILIECTB PA3IMYHBIX
KJIaCCOB.
48 | Ilpaxmuueckas npaktuueck | Pemenue Ymemw obpamatecs | oTder. | 4 HeAens
paboma 6. as paboTa. | 9KCIIEPUMEHTAIIBH | C Ta00PaTOPHBIM (bespas.
BIX 33]1a4 110 TeMe | 000pyAOBaHUEM
«OCHOBHBIE U HarpeBaTelIbHBIMU
KJIACChI npubopamu B
HEOPTaHUYECKUX | COOTBETCTBUU
COETMHEHUIN. C TIpaBUIIAMU
TEXHHUKHU
0€30MacHOCTH.
Pacnosuasamu
HEKOTOpbIE AaHUOHBI
Y KaTUOHBI.
Habnwoams
CBOIICTBa
AIIEKTPOJIUTOB U
TIPOUCXOSIIIHX

C HUMHU SBIICHHUH.
Habnooame n
onuUcvLIBaMb PEAKIUN
C ydacTueM
AIIEKTPOIIUTOB C
MTOMOIIIBIO PYCCKOTO
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(poaHOrO) sI3bIKa
" A3bIKA XUMHU.

Dopmynuposamp
BBIBO/IBI 110
pe3yipraTam
IIPOBEAEHHOTO
AKCIIEPUMEHTA.
49 | OGoOuieHue U cuctemMaru3alys 3HaHui 1o reme «OCHOBHBIE KJIACChl HEOPTraHMYECKUX 1 nenens
COCTUHEHHI. Mmapra.
50 | Kommponvuas paboma Ne 3 no meme « OCHOBHbLE KLACCHl HEOP2AHUYECKUX COCOUHEHUIL). 1 Henenst
MaprTa.
51 | Ananus YPOK TectupoBanue, Oecen | 2 Henmens
KOHTPOJIbHOM 00001IeHNsT | peleHne 3a/1a4 U a Mmapra.
paboThI , BBITIOJIHEHUE
CHUCTEMATH3 | YIPAKHEHHUHU 110
aIuu u TEME.
KOPPEKIIHH
3HAHUU
52 | [loBTOpeHue u YpOK TectupoBanue, orpoc | 2 Henens
000011IEHHE TEMBI. 000011ICHUS | pPeIlIeHHE 3a/1a4 U MapTa.
, BBITIOJTHEHUE
CUCTEMAaTHU3 | YIPaKHEHUU MO
ar UM u TeMe.
KOPPEKIHH
3HAHUI
Tema 4. YpOK EctectBennbie ObvscHamb Oecen | 3 Henmenst
53 | Ilepuonnyeckuii U3y4EHUS ceMeincTBa [IPU3HAKH, a. Mapra.
3aKOH U HOBBIX XUMHYECKHUX MO3BOJISIOIINE
nepuoAnvecKas 3HAHUH. JJIEMEHTOB: 00BEANHSTH TPYIIIIBI
cucreMa IIETIOYHBIE U XUMHYECKHUX
XUMHYECKHX LIEJIOYHO3EMENBH | DJIEMEHTOB B
snemenToB /1. U. bI€ METAJLIBL, €CTECTBEHHBIE
MenpaeneeBa. raJIOreHsl, CEMEUCTBA.
Crtpoenue atoma WHEPTHbIE Packpuvisamyo
(6 4). (6maropoaHbIe) XUMUYECKUN CMBICIT
EctectBennbie rasbl. (3TUMOIIOTHIO)
CEMENCTBA AmdoTepHOCTb. Ha3BaHUU
XUMHYECKHX AMpoTepHbIe €CTECTBCHHBIX
3JIEMEHTOB. OKCHJBI U CEMENCTB.
AM(DOTEpHOCTB. TUIPOKCHIBI. Apeymenmuposams
OTkpbITHE KommnekcHbie OTHOCHUTEIIBHOCTh
MEPUOTUIECKOTO COJIH. Ha3BaHUSA
3akoHa /[. U. JlaGopaTopHbie «MHEPTHBIE Ta3bD».
MeHaeneeBrIM. ONEBITEL 28.
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OCHOBHEBIE
CBEJICHUS O
CTPOCHHUH aTOMOB.

ITonyuyenue
amM(pOTepHOTO
TUAPOKCHUIA U
HCCIICIOBAHUE
€ro CBOMCTB.
Otkpeortue . U.
MeHaeneeBpIM
MEePUOINYECKOTO
3aKOHa U
CO3JIaHHE UM
MEePUOINYECKOMN
CHCTEMBI
XHUMHYCSCKHX
9JIEMEHTOB.
JeMoHcTpanumu.
Paznuunsie
(hopMbI TaOTHIY
MEPUOINYECKOMN
CHCTEMEL.
MoaenupoBanue
MOCTPOCHUS
MEPUOINYECKOMN
cucremsl [l. U.
Menpeneena.
ATOMEBI Kak
dbopma
CYILIECTBOBAHUS
XAMUYECKHUX
DJIECMEHTOB.
OcHOBHBIE
CBEACHHS O
CTPOEHUHU
aTOMOB.
Jloka3aTenbCTBa
CIIOKHOCTH
CTPOEHHUS AaTOMOB.
OnEBITH
Pesepdopna.
IInanerapnas
MOJIENIb CTPOEHUS
aroma.

CocTraB aTOMHEBIX
sqiep: TPOTOHBI,
HEUTPOHBI.
MaccoBoe 4uciio.
CoBpemeHHOe

Obvsichame,
MTOHSATHE
«amdoTepHble
COCIUHEHUS.
Habnwooams u
OnuUcvHI8amMb PEAKINU
MEXy BEIIeCTBAMU
C ITIOMOIILIO
PYCCKOTO (POIHOTO)
SI3BbIKA U SI3BIKA
XHAMHUH.
Xapaxmepuszosamo
IBOMCTBEHHBIN
XapaKTep CBOMCTB
aM(pOTEPHBIX
OKCHIOB H
THUAPOKCHJIOB.
1Ipo6ooumsb ONBITHI
IO MOJYYCHUIO U
MOJITBEPKICHUTO
XUMHYECKUX
CBOICTB
amM(OTepHBIX
OKCHJIOB U
THJIPOKCHJIOB C
COOII0ICHHEM
MIPABHJI TEXHUKH
0e30IacHOCTH.
Paznuuamo
€CTECTBCHHYIO U
HCKYCCTBEHHYIO
KJIacCHU(pUKAIIUH.
Obvacuams, noueMy
MEPUOANYECKU I
3aKOH OTHOCST

K €CTECTBEHHOI
KJIacCHU(pUKALINH.
Mooenuposams
XUMHYECKHE
3aKOHOMEPHOCTH,
BBIJIETISS
CYIIECTBECHHBIC
XapaKTePUCTUKU
00BeKTa U
MIPEJICTaBIISIS MX B
MIPOCTPAHCTBEHHO-
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onpeJereHue
TOHSATHS
«XUMHYCCKUI
DIICMCHT.
OrtHocuTrenpHas
aToMHas Macca.
BzaumocBs3b
MOHSITHH
«IPOTOHY,
CHEUTPOHY,
«OTHOCHUTEIIbHAS
aTOMHas Maccay.

rpaduyecKoi umm
3HAKOBO-
CUMBOJINYECKOMN
dopme.
ObwsacHAmMb, UTO
TaKO€ «IIPOTOHY,
«HEUTPOHY,
«QIIEKTPOHY,
«XUMUYECKUH
2JIEMEHTY,
«MAaCcCOBOH YHCIIO».
Onucwisams
CTPOCHHE si/Ipa

JlemoHCTpanuu. aToMa UCIMOJb3Ys
Mopenu aToMOB | IEPUOIUYECKYIO
XUMHUYECKUX CUCTEMY
3JIEMEHTOB. XUMHUYECKUX
anemenToB . U.
Menneneena.
Lonyuamo
MH(pOpMAaLUIO I10
XUMUU U3
Pa3IUYHBIX
HMCTOYHHKOB,
aHAIU3UPOBaAms €g.

54 | Ctpoenue KOMOMHHPOB | MUKpOMUD. Obvsacuams camoc | 3 Henens
AIEKTPOHHBIX a HHBIN DNEeKTPOHBI. MIOHSITHE TOSITE | MapTa.
000J10Y€K aTOMOB. YpOK Crtpoenue «AIEKTPOHHBIN JbHAS
[lepuoanueckas SHEPTreTUYECKUX | CIION», UIn paboT
cucremMa YPOBHEU aTOMOB | «3HEPreTHYECKUI a.
XUMHUYECKUX XUMHUYECKUX YPOBEHbB.
anemenToB 1. U. 9JIEMEHTOB 1— Cocmasnamo
Menneneesa 20. [lonsTHe o CXEMBI

3aBEPIIEHHOM pacnpeneneHus
3JEKTPOHHOM 3JIEKTPOHOB 1O
cinoe. 3oTomnsl. ANIEKTPOHHBIM CIOSIM
Du3nyecKuit B DJIEKTPOHHOU
CMBICIT obonouxke.
CHUMBOJIMKH Pacxkpvieamy
MIEPUOTUYECKON ¢buznyecKuil CMbICT
CUCTEMBI. TTOPSIIKOBOTO
CoBpeMeHHas HOMEpA
dhopmynupoBKa XUMHYECKOTO
MEPUOJNYECKOTO | DJIIEMEHTa, HOMEpa
3aKOHA. Mepuo/ia U HoMepa
N3menenns TPYIIIBL.
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CBOICTB Obvacuamo
3JIEMEHTOB B 3aKOHOMEPHOCTHU
nepuoaax u W3MEHEHUS
rpynmnax Kak METAITNYECKUX U
byHKUIMs HEMETAJIMYECKUX
CTpOCHUSA CBOWCTB
3JEKTPOHHBIX XUMHYECKHUX
000J104YeK AJIEMEHTOB H UX
aTOMOB. COEIMHEHUH B
nepuoaax u
rpymmnax.

55- | XapakTepucTuka KOMOUHMPOB | XapakTepucTuka | Xapakmepuzoséams | BeIIO | 4 Henens

57 | onmemeHTa a HHBIA JJIeMEHTa- XUMUYECKHE JHEHU | maprta/l
IO €T0 MOJIOKEHHUIO YpOK MeTala u aeMeHThl 1—3 e Heens
B [IEPUOINYECKON JJIeMEeHTa- MEPHUOJIOB 10 UX 3a/aH | anpens.
CHCTEME. HEMeTaJljia 10 UX | MOJIOKEHHUIO B ui

MOJIOKEHHUIO B MEePUOANYECKON yueOH
IIEPUOINYECKON cucreme UKa.
CUCTEME XUMHYECKHX
XUMHUYECKUX anemenTos /I. 1.
anemenToB 1. . | Menaeneena.
Menaeneena. Apaymenmuposameo
JleMOoHCTpanuy. CBOMCTBA OKCHUJIOB U
Mojenu aToOMOB | THAPOKCUIOB
aJIeMeHTOB 1—3 | MeTaJjIoB U
MIEPHUOIOB. HEMETAJIJIOB

IIOCPEACTBOM

YPAaBHEHUN PEaKIIHM.

58 | 3nauenue YPOK Coobmenus Onpeodenamo camoc | 1 Henmens
NEPUOANYECKOTO 000011eHNs | yJaIuxcs o WUCTOYHUKU TOSITE | ampens.
3aKOHa , KU3HU, HAYYHOH | XMMHUYECKOMN JIbHas
Y NIEPUOIUYECKON cucTeMaru3a | ¥ OOIIEeCTBEHHOW | HHPOpMAIIIH. paboT
CHUCTEMBI Il U1 U nearenbHoctd . | Honyuamo a.

XUMHYECKHUX koppekuuu | M. MenaeneeBa. | HEOOXOAUMYIO

AJIEMEHTOB 3HAHUH. uH(pOpMAaIIHIO U3

. 1. Menneneesa. pa3INYHBIX
HUCTOYHUKOB,
AHAIU3UPOBAMs €€,
opopmasamo
MH(OPMALMOHHBIN
MPOJYKT,

npe3enmosams €ro,
gecmu HaAy4YHYIO
JIMCKYCCHIO,
omcmauéams CBOXO
TOYKY 3pEHUS WU
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KOPpeKmupos8ams
eé.

59 | Tema 5. YPOK Nonnas ObvsicHAmb, 94TO Oecen | 2 Hemens
XumMnueckas M3y4YeHUs XUMHUYECKas Takoe UOHHAasd CBS3b, | a. amnpeis.
CBSI3b. HOBBIX cBA3b. oHblI, VOHBI.

OxucauTebHO- 3HAHUU. o0pa3oBaHHbBIC Xapaxkmepuzosamo
BOCCTAHOBHMTEJIbH aToMamMH MEXaHU3M
ble peakuunu (8 4). METAJIOB U 00pa3zoBaHUs
HNonnas HEMETAJIOB. MOHHOM CBSI3H.
XUMHUYECKas CBS3b. Cxembl Cocmagnsams cXembl
oOpa3zoBaHHs o0pa3zoBaHUs
HWOHHOU CBSI3U WOHHOM CBSI3H.
JUTsl OMHAPHBIX HUcnonvzosamo
COEIMHEHUH. 3HAKOBOE
HNonnas MOJIEJIMPOBAHUE.
Kpuctayunueckas | Onpedenamob THIT
peméTka u XUMHUYECKOH CBS3U
¢busnueckue o popmyre
CBOICTBA BELIECTBA.
BEILIECTB C ATUM IIpusooums
TUIIOM PEIIETKU. | IPUMEPHI BEIIECTB C
[TonsiTue o MOHHOU CBSI3BIO.
(dhopMyIIEHOI Yemanaenueamo
eAUHUIIS MPUYUHHO-
BEIIECTBA. CJICICTBEHHBIE CBSI3U
JlemoHCTpanuu. MEXIy COCTaBOM
Buneodparment | BemiecTBa U BUJOM
bl U CIanpl XUMHYECKOH CBSI3H,
«Honnas MEXK]1y HOHHOU
XUMHUYECKas CBSI3bIO U
CBS3b). KPUCTAJUTMYECKUM
Konnexuus CTPOCHHEM
BEILIECTB C BEILIECTBA, MEXKIY
HMOHHOMN KPUCTAJUTMYECKUM
XUMHUYECKON CTPOCHHEM
CBsI3bI0. MOZIENIM | BEUIECTBA U €TO
HMOHHBIX (bu3UIeCKUMU
KPUCTAJUTMYECKUX | CBOMCTBAMHU.
pEMIETOK.
KoBanenTtHas koMOuHupo | KoBanmeHnTtHas ObvscHamb TIOHITHS | BBIIO | 2 HEJENs
60 | XumHUecKas CBSI3b. BaHHBIN XUMUYECKas «KOBAJICHTHAS JTHEHU | ampes.
KoBanentnas YPOK. CBSI3b. CBSI3bY, e
HETIOJIsIpHAS DNeKTpPOHHBIE «BAJICHTHOCTB. 3a1aH
U CTPYKTYPHBIE 5051

45




U NIOJISIpHAs
XUMUYECKas CBS3b.

(bopmyIIbI.
BaneHnTHOCTS.
KoBanenTHas
HEToIsIpHAs
cB13b. CXeMBbI
o0Opa3oBaHUs
KOBaJICHTHOM
CBSI3U B
OMHAPHBIX
COCIUHCHMAX.
MonekynapHas

H aTOMHas
KPUCTAJUTMYECKHUE
pEWIETKH, U
CBOMCTBaA
BEIIIECTB C 3TUM
TUIIOM PEIIETOK.
JlemoHcTpamuu.
Buneodparment
bl U CIIAaUbI
«KoBanenTtHas
XHMUYECKas
CBSI3bY.
Komnexkmus
BCIIIECTB
MOJICKYJISIPHOTO U
aTOMHOTO
CTPOEHHUH.
Monenu
MOJICKYJIIPHBIX U
aTOMHBIX
KPUCTAJUTMYECKUX
PELIETOK.
DneKkTpooTpuLaTe
JIBHOCTB. Psn
3JEKTPOOTpULIATE
JIBHOCTH.
KoBanenTHas
HETOoJIsIpHAst

U TOJISIpHAs
XAMUYECKast
CBs13b. J{Umob.
Cxemsbl
oOpazoBaHms
KOBaJICHTHOM
MOJISIPHOM CBSI3U

Cocmasnsamb CXEMBI
obOpa3oBaHus
KOBAJICHTHOM
HETOJIAPHOU
XUMHUYECKON CBSI3H.
Hcnonvzosams
3HAKOBOC
MO/ICJIUPOBAHUE.
Onpeodensimob TATI
XHUMHYECKOH CBSI3H
o ¢popmye
BEIIIECTBA.
IIpusooums
MPUMEPHI BEIIECTB C
KOBaJICHTHOM
CBSI3bI0.
Yemanasnusamo
MPUYHUHHO-
CJIEACTBEHHEBIE CBI3H
MEXy COCTaBOM
BEIISCTBA U BUJOM
XUMHYECKOM CBS3H,
MEK]1y KOBaJICHTHOM
CBS3BIO U
KPUCTAJUTHYECKUM
CTPOCHHEM
BEIIIECTBA, MEXIY
KPUCTAJUTHYECKUM
CTPOCHHEM
BEIIECTBA U €T0
buznuecKkuMu
CBOMCTBaMH.
ObwscHams TTOHATHS
«KOBaJICHTHAs
MOJISIPHASL CBSI3bY,
«AIEKTPOOTpHULIATEN
BHOCTBY,
«BO3TOHKAY», HIIN
«cyOmumaIus».
Cocmasnsamb CXEMBI
o0OpazoBaHus
KOBaJICHTHOM
MTOJISIPHOM
XUMHYECKOM CBSI3H.

y4eOH
KA.
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B OMHAPHBIX
COEIUHEHUSX.
MonexkyinspHas U
aTOMHast
KPUCTAJUIMYECKHE
pPELIETKY, U
CBOMCTBA
BEIIECTB C 3TUM
THUIIOM PEIIETOK.
JeMoHcTpanuu.
Monpenu
MOJIEKYJIAPHBIX U
ATOMHBIX
KPUCTAJUTMYECKUX
pEUIETOK.

Hcnonvzosams
3HAKOBOC
MOJICJIUPOBAHUE.
Xapaxmepuszosamu
MEXaHU3M
oOpa3oBaHus
MIOJISIPHOM
KOBAJICHTHOM CBS3U.
Onpeodensimob TATI
XAMUYECKOH CBA3U
o ¢popmye
BEIIECTBA.
IIpusooums
MIPUMEPHI BEIIECTB ¢
KOBaJICHTHOM
MTOJISIPHOM CBS3BIO.
Yemanasnusamsn
MPUIHHHO-
CJIEICTBEHHEBIE CBSI3U
MEXy COCTaBOM
BEIIIECTBA U BUIOM
XUMHYECKOM CBS3H,
MEK]1y KOBaJICHTHOM
CBSI3BIO U
KPUCTALTUICCKHM
CTPOCHHEM
BEIIIECTBA, MEXIY
KPUCTALTUIICCKHM
CTPOCHHEM
BEIIECTBA U €T0
buznuecKkuMu
CBOMCTBaMH.
Cocmaesnsamo
(bopMyIbl OMHAPHBIX
CO€OUHEHMH I10
BAJICHTHOCTH U
HAXo00Umb
BAJICHTHOCTH
3JIEMEHTOB II0
bopmyne GMHapHOTO
COEIMHEHHUS.
Hcnonvzosams
MaTepuaTbHOE
MOJICIIUPOBAHUE.
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Meramnueckas
XUMHYECKAd CBA3h.

KOMOWHHPO
BaHHBIN

YPOK.

Merammyueckas
XHUMHYECKast
CBSI3b U
METaJlIYeCcKast
KpUCTaJUTMYECKast
peLIéTKa.
CBoiicTBa
BCIIECTB C OTHM
TUIIOM PEIIETKH.
Enunas npupona
XHUMHYCSCKHX
CBS3CH.
JeMoHcTpanuu.
Buneodparment
bl U CJIAUBI
«MeTammmyeckas
XHUMHYECKas
CBS3bY.
Komnexmus
«Mertanisl U
CILIaBEL».
JlabopaTopHbie
OIIBITHI. 29.
HzroroBncHne
MOJICIIH,
WJUTIOCTPUPYIOIIE
H 0COOEHHOCTH
METaJUTHYECKOM
CBSI3H.

ObwscHAMb, UTO
Takoe
MeTaIn4IecKast
CBSI3b.
Cocmasnsamb CXEMBI
oOpa3oBaHus
METaJUINYECKOM
XUMHYECKOM CBS3M.
Hcnonvzosams
3HAaKOBOE
MOJICIIUPOBAHUE.
Xapaxmepuszosamo
MEXaHH3M
o0pa3zoBaHUs
METaJUINYeCKOM
CBSI3H.
Onpeoenamp TUI
XAMUYECKOH CBA3U
o gopmyse
BCIIECTBA.
IIpusooums
MIPUMEPHI BEILIECTB C
METaJLUITNIECKOM
CBSI3BIO.
Yemanasnueamn
MPUYUHHO-
CIICJICTBCHHEIE CBS3HU
MEXy COCTaBOM
BEIISCTBA U BUJOM
XUMHYECKOU CBSI3H,
MEXITY
MeTaJJINYeCKOM
CBSI3BIO U
KPUCTAIITNYECKUM
CTPOCHHEM
BEILIECTBA, MEXKIY
KPUCTAITNYECKUM
CTPOCHHEM
BEIIECTBA U €TO
buznuecKuMu
CBOMCTBaMH.
Hcnonvzosams
MaTepuaTbHOE
MOJICIIUPOBAHUE.

BBITIO
JIHCHH

3a7aH
15171
y4eOH
HKa.

3 "Henensa
amnperns.
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CreneHb
OKHCJICHHUS.
OKMCIIUTEIILHO-
BOCCTAaHOBUTEJIbHBI
€ peaKIuu.

YPOK
M3y4YCHUS
HOBBIX
3HAHUM.

CrerncHb
OKHCJICHHS.
CpaBHenue
CTEIICHH
OKHCJICHUS

M BaJICHTHOCTH.
IIpaBuna pacuéra
CTEIICHEH
OKHCJICHMS 110
dhopmynam
XHUMHYCSCKHX
COCTMHEHU.
OxucIuTEIIHFHO-
BOCCTAaHOBUTEIIBH
bI€ PEaKIINH.
Onpenenenue
CTENeHEeH
OKHCJICHHS
3JIEMEHTOB,
o0pazyromux
BEILIECTBA PA3HBIX
KjaccoB. Peakinu
HOHHOT'0 0OMecHAa
M OKHCJIMTEIIBHO-
BOCCTAHOBHUTECIILH
bI€ peaKIInu.
OKHCIUTEIb

M BOCCTaHOBHTE
b. OKHucCIIcHHE U
BOCCTaHOBJICHHE.
CocraBneHue
ypaBHEHUH
OKHUCJIUTEIbHO-
BOCCTaHOBUTEILH
BIX pPEaKLIUI
METOAOM
3J€KTPOHHOTO
Oananca
JleMOoHCTpanuu.
BzauMmogeiictBue
[IMHKA C CEpOH,
COJISTHOM
KHCIIOTOM,
XJIOPUAOM
meau(Il).
l'openune maruus.

Obvsicusams
MOHSTHS «CTEIEHD
OKHUCIICHUA,
«BAJICHTHOCTDY.

Cocmasnamo
(bopMyIbl OMHAPHBIX
COCAMHEHUN Ha
OCHOBE 0O0IIETO
crocoda ux
Ha3BaHUII.

CpasHusamo
8aneHmMHOCmb 1
CTENEHb OKUCIICHHS.
Paccuumuvieamo
CTENEHU OKUCIICHHUS
o popmynam
XAMHYECKUX
COEIUHEHNN
ObwsicHsams TOHATHS
«OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbLHbBIE
peaKIum,
«OKHUCIIUTEIIbY,
«BOCCTAaHOBMTEIIbY,
COKHUCJICHHEY,
«BOCCTaHOBJICHHEY.
Knaccugpuyuposams
XUMHUYECKHE
peakuuii 1mo
MIPU3HAKY
M3MEHECHUS
CTEIEHEN OKUCIICHUS
3JICMEHTOB.
Onpeodenamo
OKHUCIIUTEND U
BOCCTaHOBUTEIIb,
MIPOIIECCHI
OKHUCJIEHHS U
BOCCTAHOBJICHUS.
Hcnonvzosams
3HAKOBOE
MOJICTTUPOBAHUE.

Oecex

TCCT.

3 "Henensa
amnperns.
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BzaumoneiictBue
XJIOPHOM

U CEPOBOJIOPOIHO
¥ BOJIBI.

63 | O6o0meHue u cucTemMaTu3anus 3HaHui 1Mo Temam «llepuoandeckuii 3aKoH 4 genens
nepuoanyeckas cucteMa xumudeckux 3nemeHToB Jl. 1. MenneneeBa. CTpoeHue aToMa» U | anpeis.
«Xumudeckas cBs3b. OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUN.

64 | Konmpoavras paboma Ne 4 mo temam «llepuonnueckuii 3aKOH U IEpUOIUYECKAst cucTeMa | 4 Henens
xumuueckux sneMeHnToB . . MenaeneeBa. CtpoeHue atoma» U «XUMHUYECKas CBS3b. arpensi.
OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKITHI.

65 | Ananus 1 | ypok TecTupoBanue, oecen | 1 Hemens
KOHTPOJIbHOM 00001IeHNST | peIlIeHHE 3a/1a4 U a Mast
paboThI , BBIIIOJTHEHHE

CHUCTEMATH3 | YIPAKHEHHUH 110
aluu 1 TEeME.
KOPPEKIIHH

3HAHUI

66 | IloBTOpenue u 1 | ypoxk TecTupoBanue, onpoc | 1 Hemens

000011IEHHE TEMBI. 000011ICHUST | peIlIeHHE 3a/1a4 U Mas
, BBIIIOJTHEHHE
CUCTEMAaTH3 | YIpaKHEHUU MO
all My U TEME.
KOPPEKIIUU
3HaHUI

Pe3 | 24 2 Henens

epB Mast

HO

e

Bpe

Ms
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Tpeb6oBaHus K YPOBHIO IOATOTOBKHU 00y4al0NIUXCS, YCIELIHO
OCBOMBIIHX Pa0o4yI0 MpPorpaMmy.

HJIaHI/IpyeMl)Ie pe3yJabTAaTbl U3YICHUA XUMMUH.

TpeGoBanust K pe3yJbTaTaM OCBOEHHUS OCHOBHBIX 00pa30BaTEIbHBIX
IpOrpaMM CTPYKTYPUPYIOTCS MO KIIFOUEBBIM 3ajlayaM oOOIIero oOpa3oBaHUf,
OTPAXKAIOUIUM  WHJWMBUAYyallbHbIC, OOIECTBEHHbIE U  TOCYAapCTBEHHBIC
MOTPEOHOCTH, W BKIIOYAIOT JIMYHOCTHBIC, METANpPEAMETHBIC M MPEAMETHBIC
pE3YNbTATHI.

JIMYHOCTHBIMM pe3yJbTaTaMM W3Yy4YEHHMs mpeameTra «XumMus» B 8 Kiacce
SABJISIIOTCS CIEAYIOIINE YMEHUS:

¢ OCO3HABAaTh €JUHCTBO U LICJIOCTHOCTb OKPYKAIOIIETO MHUPA, BO3MOKHOCTU
€ro M03HABAEMOCTH U 0OBbSICHUMOCTH Ha OCHOBE JOCTH)KCHUI HAYyKH;

e TIOCTENIEHHO BBICTPAUBAaTh COOCTBEHHOE ILIEJIOCTHOE MHUPOBO33pPEHUE:
OCO3HABATh ITOTPEOHOCTh U TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCIIE
U B PaMKax CaMOCTOSITEJIbHOM JAEATEIbHOCTY BHE IIKOJIBL;

* OLICHUBATh >KU3HEHHbIE CUTYyallud C TOYKU 3peHHUs Oe30macHoro obpasa
YKU3HU U COXPAHEHMUS 310POBbBS;

* OLICHUBATbH 3KOJIOTMYECKUM PUCK B3aUMOOTHOIIEHUH YEIOBEKA U PUPOIBI.

e pOpMHUPOBATh HKOJOTMYECKOE MBIIIJICHUE: YMEHHUE OLIEHUBATh CBOIO
NEeATENbHOCTh U MOCTYNKU APYTHX JIOJEH C TOYKH 3PEHHUS] COXpaHEHUs
OKpY>KaIOILIEH CpeJIbl - TapaHTa KU3HU U 0Jaronoiydus JIIoAen Ha 3eMIle.

MeranpenMeTHbIMU pe3yJibTATAMM HU3YYCHHS Kypca «XUMHUS» SIBISICTCS
dbopMHpoBaHrEe YHUBEPCAIBHBIX YueOHbIX aeicTBuil (YVY /).

Peeynamuenvie YY/I.

 CAMOCTOSITEILHO OOHAPYKUBATh U (POPMYITUPOBATH YUECOHYIO MPOOIIEMY,
OTIPENEIATH 11eJIb yUeOHOU AESITENbHOCTH;

e BBIJIBUTaTh BEPCUU PEILICHUS MPOOIJIEMbI, 0OCO3HABaTh KOHEYHBIN PE3YIIbTAT,
BBIOMPATH U3 MPEJIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEICTBA
JTOCTHKEHHUS LIETIH;

* COCTaBJIATh (MHAMBUIYAJLHO WIH B TPYIINE) IJIaH pPeIIeHUs MPoOIeMblI;

e paboTasi 1Mo TIaHy, CBEPSATH CBOU JACHCTBUS C IENBIO U, TIPU
HEOOXOIMMOCTH, UCTIPABIISITH OIIMOKH CaMOCTOSTEIIBHO;
e B IMAJIOTE C YUUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITEIHHO BEIPAOOTAHHBIC
KPUTEPHUH OIICHKH.

llo3nasamenvnvie YYJ/I[:

e AHAJIU3UPOBATH, CPABHUBATD, KIIACCUPUIIMPOBATH U 000011aTh PaKThI U
SBJICHHSI. BBISIBISATH NPUYMHBI U CIEACTBUS IPOCTHIX SIBJICHUM.
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¢ OCYIICCTBJIATE CPABHCHHUC, KJ'IaCCI/I(bI/IKaIII/IIO, CaMOCTOATCIBHO BI)I6I/IpaSI
OCHOBAHHA U KPUTCPUHN IJIA YKA3AHHBIX JIOTHYCCKUX onepaunﬁ;
¢ CTPOUTD JIOTHYECKOC paCCyXACHUC, BKIIIOYAIOIICC YCTAHOBJICHHC
MMPUYINHHO-CJICACTBCHHBIX CBSI3CH.
¢ CO3aBaThb CXCMATUYICCKHUC MOJACIIN C BBIACICHUCM CYIICCTBCHHBIX
XapaKTCPHUCTHUK 00BeKTa.

¢ COCTABJIATDH TC3UCHI, PAa3JIMYHBLIC BUBI IIJIAHOB (HpOCTI)IX, CJIOKHBIX U T.H.).

e MpeoOPa30BBIBATh HHPOPMAIIHIO U3 OJHOTO BUAA B IPYroi (TaOIHITy B TEKCT
U 1p.).

¢ YMCTD OIIPCACIIATE BO3MOKHBIC HCTOYHUKHU H€O6XOI[I/IMBIX CBGI[GHPIﬁ,
IMPONU3BOJUTH ITOHUCK I/IH(l)OpMaHI/II/I, AHAJIM3UPOBATH U OLICHUBATH eé
AJOCTOBCPHOCTD.

Kommynuxamueuvie YVJ/I:

CaMocTOsATENBHO OPTraHU30BbIBATh YUE€OHOE B3aMMOIEUCTBHE B IPYIIIIE
(ompenensaTs 00IIKE LENH, PACIPENEIATh POJIU, TOTOBAPUBATHCS IPYT C APYTOM U

T.0.).
[TpeaMEeTHBIMU pe3yIbTaTaMU U3YUYCHHS TIPEIMETa SIBIISIOTCS CIICIYIOITUE
YMCHUS:
e OCO3HAHHWE POJIH BEIICCTR:
- OIIPEJICIISITH POJIb PA3JIMYHBIX BEIECTB B IPUPOJIC U TEXHUKE;
- 00BSICHATD POJIb BEIIECTB B X KPYTOBOPOTE.
e PACCMOTPEHUE XMMHUYECKUX IPOIICCCOB:
- PUBOJIUTH IPUMEPBI XUMHUECKHX TPOIIECCOB B MIPUPOJIC;

- HaXOJAHWUTb YCPThI, CBUACTCIBbCTBYIOIIHC 00 06H_II/IX IMPpHU3HAKaX XUMHUYCCKUX
IMpoHcCCOB U UX PA3JINUUAX.
e HICIIOJIb30BAHUE XUMHUYECCKUX 3HAHUH B 6BITy:

— OOBSICHSATH 3HAUYCHHE BCIICCTB B )KN3HH U XO35HCTBE YEJIOBEKA.
e OOBSICHSATH MHUDP € TOYKHU 3PpCHUA XUMHUU:

— INCPCUHUCIIATh OTIININUTCIIbHBIC CBOMCTBA XUMMYECKHUX BCIICCTB,

— pas3jindaTb OCHOBHBIC XUMHUUYCCKUC ITPOLCCCHI;

- OIIpEACIIATE OCHOBHEBIC KIIACChl HCOPraHNMYCCKUX BCIICCTB,

- HIOHMMAaTb CMBICI XUMHUYCCKUX TCPMHUHOB.

e OBJIQJICHHE OCHOBAaMHU METOJIOB ITO3HAHMS, XaPAKTEPHBIX JJI1 €CTECTBEHHBIX
HayK:
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- XapakTepu30BaTh METO/IbI XUMUYECKOM HayKH
(HabnrofeHue, CpaBHEHHUE, AKCIIEPUMEHT, U3MEPEHUE) U UX
pOJib B IO3HAHUU TIPUPOJIBL;
- IPOBOJIUTh XUMHUYECKUE OMBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX
pe3yabTaTHhI.

e YMEHHUE OLICHUBATH MMOBEJACHUE YEJIOBEKA C TOYKU 3PEHUSI XUMUUECKOMN
0€30MMacHOCTH 0 OTHOLICHHIO K YEJIOBEKY U MPHUPOJIE:

- UCII0JIb30BATh 3HAHUA XHMMHU IIPpU CO6J'IIOI[€HI/II/I IMpaBHJI HUCIIOJIL30BAHHA
OBITOBBIX XMMHYECKUX IIpCIapaToB,

IlpenMeTHBIMM Ppe3yJIbTATAMM OCBOCHHUSI BBITYCKHHUKAaMH OCHOBHOU
IIKOJIBI IPOrPaMMBbI IO XUMUH SIBIISTFOTCS:
1 B nosnasamenvroti cgepe:

- ITaBaTh OIPEJICIICHUs] N3YUYEHHBIX MOHATUHN: BEIIECTBO (XMMHUYECKUUN AJIIEMEHT,
aTOM, MOH, MOJIEKYJIA, KPUCTAJUIMUECKAsl PEIIETKA, BEIIECTBO, IIPOCTHIE U CIIOKHBIE
BEIIEeCTBa, XUMUYECKasi (popMyIia, OTHOCUTEIbHAsI aTOMHAsi Macca, OTHOCUTEJIbHAS
MOJICKYJISIPHAsE Macca, BAJEHTHOCTb, OKCHJbI, KHCIOTBI, OCHOBAaHWS, COJIH,
aM(pOTepHOCTh, HMHIUKATOP, MEPUOJAMYECKUN 3aKOH, MEPHOJUYEcKasi CHUCTeMa,
nepuoanveckas Tabiuila, U30TOMbl, XUMUYECKAs CBA3b, JIEKTPOOTPULIATEIBHOCTD,
CTEIEeHb OKUCJICHUS, YICKTPOJINT); XUMHUECKas peakius (XMMUYECKOE YpaBHEHHUE,
TEHETUYECKasi  CBSI3b,  OKHWCJIEHUE, BOCCTAHOBJICHHE,  DJEKTPOJIUTHYECKAS
JUCCOIUALINS, CKOPOCTh XMMUYECKOU PEAKIIUN );

- hbopmynupoBath nepuoauueckuit 3axkoH J.J.MeHnneneeBa u packpbiBaTh €ro

CMBICIT;

- ONMUCBHIBATh  JIEMOHCTPALIMOHHBIE M CAMOCTOATENIbBHO  IPOBEICHHBIC
AKCIIEPUMEHTHI, UCTIOJIb3YS JJISi STOTO €CTECTBEHHBIN (PYCCKUM, POTHON) SI3BIK U
SI3bIK XUMUU;

- ONKCHIBATh W DPA3IM4YaTh W3YYEHHBIC KIIACCHI HEOPTraHWYECKUX COECAVHECHU,
IIPOCTHIE U CIIOKHBIEC BELIECTBA, XUMUYECKUE PEAKIINH;

- KJIacCU(PUIIMPOBATh U3YUCHHBIC OOBEKTHI U SABJICHUS;

- HaOIIIOAaTh JEMOHCTPUPYEMBIC U CAMOCTOSITENTHHO MTPOBOAUMBIE OTIBITHI,
XUMHUYECKUE PEAKIIMH, MPOTEKAIOIINE B IPUPO/IE U B OBITY;

- JIeTiaTh BBIBOJIBI U YMO3AKIIIOUCHUS U3 HAOIIOICHUN, H3YYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, MPOTrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIIECTB M0 aHAJIOTUH
CO CBOWMCTBAMU U3YUYECHHBIX;

- CTPYKTYpPHUPOBATh U3yYEHHBI MaTepUal U XUMUUYECKYIO HH(OPMAIIHIO,
MOJIYYEHHYIO U3 JPYTUX UCTOYHUKOB;

- MOJIEJIMPOBATH CTPOEHHE ATOMOB 3JIEMEHTOB MEPBOTO - TPETHETO MEPUOJIOB,
CTPOEHHUE MPOCTEUILINX MOJIEKYI.

2 B yennocmno-opuenmayuonnou cgepe:

- aHAIM3UPOBATh U OLIEHUBATh MOCIEACTBUA ISl OKPYKAIOLIEH cpeabl OBITOBOM
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Y TIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBI3aHHOM C mepepaboTKon
BEILECTB;

- Pa3bACHATH Ha NpUMepax (IPUBOAUTH IPUMEPHI, MOITBEPKIAIOIIHUE)
MaTepUaIbHOE €IMHCTBO M B3aUMOCBSI3b KOMIIOHEHTOB KUBOW U HEKUBOM
IPUPOABI U YeJIOBEKA KaK BAXKHYIO YACTh ATOTO €AMHCTBRA;

- CTPOUTH CBOE MOBEJIEHUE B COOTBETCTBUU C MPUHIIMIIAMH OEpEKHOTO

OTHOLIEHUS K IPUPOJIE.

3 B mpyoosoti cghepe:
- TUTAHUPOBATh U TIPOBOJIUTH XUMHUCCKHIA IKCITICPHUMEHT;

- HWCIIOJB30BAaTh BEIIECTBA B COOTBETCTBUM C X MPEIHA3ZHAUYCHUEM U
CBOWCTBaMH, OTIMCAHHBIMY B HHCTPYKIHUSIX TIO TPUMEHECHHIO.
4 B cgpepe 6ezonacnocmu scusnedesmenvHocmu:

- OKa3bIBATh MEPBYIO TOMOILb [IPU OTPABIIEHUSX, OKOTax U APYTrUX TPABMaAX,
CBSI3aHHBIX C BEIIECTBAMU U JJAOOPATOPHBIM 000PYIOBAHUEM.

KOHTPOJIBHO-UBMEPUTEJIbHBIE MATEPHUAJIbI

KontponbHo-uamepurensusle  marepuasisl  (KMMpbI) coctaBneHsl B
COOTBETCTBHUH C TeMaMH (yKa3aTh KaKH€) — U C y4€TOM TpeOOBaHUN 0053aTEIbHOTO
MUHHUMYMa coaepsxkanus oopazosanus. KUMebI coctasnensl B popmare 'MA / EI'D
B JIBYX BapMaHTAaX M BKJIIOYAIOT 3aJJaHUsI TPEX YpPOBHEN ClOKHOCTH: A, B, u C.

Yactp A — 6a30BbIil ypoBeHb. Ha Bompoc npeanaratorcsi 4eTblpe BapuaHTa
OTBETOB, U3 KOTOPBIX BEPHBIM MOKET OBITh TOJIBKO OJMH.

Yactb B — ypoBEHb NOBBIIIEHHON CIIOKHOCTH. 3aJIaHHUs, IPEACTABICHHBIC
B 3TOM rpymre, TpeOyroT OT oOydaromuxcsa 0oJiee ryOOKUX 3HaHUM.

Yacte C — cnoxsbll ypoBeHb (1-2 3ananus). [lpyu BBINOTHEHUH 3TOrO
3aJlaHusl, TpeOyeTCs 1aTh Pa3BEPHYTHIN OTBET.

Ha BremosHeHnne TteMaTHUeCcKHX TecToB oTBomutTcsa 10-15 wMmmH, Ha
BBITIOJIHEHUE UTOTOBBIX — 40— 45 muH.

Kpurepuu oueHuBanus

3a mpaBWJIBbHBIM OTBET Ha 3ajaHus yactu A — 1 Oamn, gactu B — 1 wm 2
Oama (B 3aBUCMMOCTH OT TPYAHOCTH BOMPOCA W IIPH HAIIMYUH TTOJTHOTO OTBETA);
gactu C — 2 6ayna (mpy HaJTUYUH TTOJTHOTO OTBETA).

KourpoJubHas padora

Hmozosasa konmponvnas paboma 3a Kypc 8 knacca

BAPUAHT-1
Yacte 1
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[Tpu BeIONIHEHNH 3aJaHUI 3TOM YacTH MO HOMEPOM BBIIIOJHAEMOI0 BAMU 33JJaHUs IIOCTaBbTE
3HaK «X» B KJIETOUYKY, HOMEp KOTOPOH COOTBETCTBYET HOMEPY BHIOPAHHOTO BAMHU OTBETA.

Al. Yucmo aTOMOB BCEX XUMUYECKUX JIEMEHTOB B MOJIEKYJIE A30THOM KUCIIOTHI
pPaBHO:

1)3 3)7
2) 4 4)5
A2. Yucno npoTOHOB, HEUTPOHOB U AJIEKTPOHOB B #fome xamus 99
1) p*—19; n°-20; & - 19 3)p"—20;n°-19;&-20
2) p*—19;n°-20; -39 4)p*—-19;n°-19;&-19

A3. I'pynina (popmy1 BEIEeCTB ¢ KOBAJIEGHTHBIM THUIIOM CBSI3U:

1) BaCl,, Cly, SO3 3) NaOH, NH3, HF
2) Hy, Ca, ZnCl, 4) N,, H,0O, SO,

A4.BemecTBo, Ipu paCTBOPEHUHN KOTOPOTO B BOJE JIEKTPOJIUTHIECKON
JVCCOLHALNH IPAKTHYECKN HE ITPOUCXOJINT:

1) rugpokcu meau (I1) 3) HUTpAT IMHKA
2) cepHas KMCJIoTa 4) xmopu Maraus

AS. OTHOBpPEMEHHO MOTYT HAXOJIUThCSI B PACTBOPE MOHBI:

1) K*, CI, Ca?*, CO * 3) Mg?*, H*, NO-, CO 2 -
3 3 3
2) AI**, Na*, NOg™, SO 4) Fe*, H*, OH", CI

A6. BepHbl 1 crie1yrome BbICKa3bIBaHUS ?
A. A30THasi KUCJIOTa — KUCIIOPOACOAEpKAIIIasl.
b. Consnast Kucnora — KUCIOpOACOAepKaIasl.

1) BEpHO TOJIBKO A 3) BepHO TOJIBKO b

2) BEpHBI 00a Cy>KIeHUs 4) 06a cyxaeHUsl HE BEPHBI

Yacts 2

55




B 3aganum Bl Ha ycTaHOBIE€HHE COOTBETCTBHS 3alMILUTE B TAOMUIly HHU(PHI BHIOPAHHBIX BaMH
OTBETOB, a 3aTEM IMOJYUYCHHYIO IOCIIEIOBATEIBHOCTh HMU(P NEepeHecuTe B OJaHK OTBETOB 0€3
npo6esoB U Ipyrux cuMBoJioB. (Lludpsl B 0TBETE MOTYT OBTOPATHCS).

B1. YcranoBuTe COOTBETCTBHE MEKTY (POPMYIION BEIECTBA U KIIACCOM
COCIUHEHUSA:

®opmyJia BelecTBA: Kaacc coennnenus:

A) Zn(OH), 1) conb

b) H,SO3 2) OCHOBHBIM OKCHJT

B) NaCl 3) HepacTBOPUMOE

OCHOBaHHE

I CaO 4) KUCTTOTHBIA OKCH]]
5) Kuciora

6) paCTBOPUMOE OCHOBAHUE

A b B I

OTtBetoM K 3amanHuio B2 sBisercs mociaenoBaTeIbHOCTh (P, KOTOPBIE COOTBETCTBYIOT HOMEpaM
IPaBUJIbHBIX OTBETOB. 3alMIIUTE BEIOpaHHbIE HU(PHI B O1aHK OTBETOB B MOPSJIKE BO3pacTaHus 6e3
Ipo0EIIOB U IPYTMX CUMBOJIOB.

B2. C pacTBOpOM rUJIpOKCH/Ia KalIbIUs PEArUPYIOT:

1) cepHast KHCIIOTa 4) menp
2) okeup yraepona (1V) 5) xmopua HATpHs
3) kapOoHaT HATpUsI 6) okcuj Kanus

OtBeTOM K 3aaHHuIO B3 sBasercs unciio. 3anuIInTe 3TO YUCIO B OJIaHK OTBETOB 0€3 YKa3aHus
CAMHUI USMCPCHUS.

B3. Macca conu, coaepaxaeiics B 300r 3%-Horo pactBopa coJid, paBHa_T.
(3anuiy 4ucio ¢ TOYHOCTHIO 10 JAECSITHIX).

Yacts 3

3anummure HOMCEDP 3aJaHud U MOJIHOC PCIICHHUC
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C1. CocTaBbTe ypaBHEHHS] XUMUYECKIX
peakmmii cornacuo cxeme: HCl — ZnCl, —
Zn(OH)z - Zl’l(NO3)2
[]
Zn0O

HazoBute BCce Cl10KHBIE BCHICCTBA, YKAKUTC THUII pCaAKIINH.

Cucrema oeHUBaHUs PaOOTHL:

0-6 0amIoB — «2» 7-10 6amtoB — «3»
11-14 GammoB — «4» 15-16 GamwtoB — «5»

Kounrposabnas padora

Hmozosana konmponvnas padoma 3a Kypc 8 knacca

BAPUAHT-2

Yacts 1

[Ipu BBIMOJHEHUH 3aJaHUH ATON YaCTH MOJ HOMEPOM BBIMIOJIHAEMOI'0 BaMHU 3aJJaHUsI TOCTaBbTE
3HaK «X» B KJIETOYKY, HOMEP KOTOPOH COOTBETCTBYET HOMEPY BHIOPAaHHOI'O BAMHU OTBETA.

Al. Ynciio aToMOB BCEX XMMHUYECKUX DJIEMEHTOB B MOJIEKYJIE CEPHUCTOU KUCIIOTBI

1)3 3)5
2)7 4)6

A2. Yncio npoToHOB, HEWTPOHOB M 3JIEKTPOHOB B agoMe Hatpus > Na

1) pt—-11;n°-12;6-23 3)p -11;n°-11;8-11

2)p*—12;n°-11;8-12 4)p*-11;n°-12;8-11
A3. I'pynna (opMy: BelIeCTB ¢ HOHHBIM TUIIOM CBSI3U:

1) BaO, Na,S, MgCl, 3) BaS, SO,, CaF;

2) Na,O, NaCl, HCI 4) BaO, Zn0O, HCI

A4.BeliecTBo, Ipy paCTBOPEHUU KOTOPOTO B BOJIE DJICKTPOJUTUUECCKOM
JTHCCOIMALINY TTPAKTUYECKH HE POUCXOJIUT:

1) HUTpaT Oapus 3) cepHast KUCTOTaXJIOPU]
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cepebpa 4) cymwdar xenesa (1)

AS. OTHOBpPEMEHHO HE MOTYT HaXOAMUTHCS B PACTBOPE UOHBL:

1) K*, AP, CI, NO3 3) Na*, Ba**, €I, CO 2~
2) H*, Mg?*, NOs™, SO = 4) Ca?*, H*, NO -,CI
4 3

A6. BepHbl 1 clieIyIoIue BbICKa3bIBaHU ?
A. Okcun yraepojna (IV) — KUCTOTHBINA OKCHJI.
Bb. Oxcup HaTpust — OCHOBHBIN OKCHU.

1) BEPHO TOJIBKO A 3) BepHO TOJBKO b

2) BepHBI 00a CYXICHHUS 4) o0a cy>kaeHHs He BEpHO

Yacts 2

B 3amanuu Bl Ha ycTaHoBIeHHE COOTBETCTBHUS 3alUIIMTE B TaOIUIy HUGPHI BHIOPAHHBIX BaMU
OTBETOB, a 3aTe€M IOJYYCHHYIO MOCJIEIOBATEIBHOCTh UG TMEepeHecHTe B OJIAHK OTBETOB 0Oe€3

po0esIoB U Ipyrux cuMBoJIOB. (L{udpbl B OTBETE MOTYT MOBTOPSTHCS).

B1. YcranoBuTe cOOTBETCTBHE MEXAY (POPMYII0i BelecTBa U KJIacCoM
COCTUHEHUSA:

dopmy.ia BelecTBa: Kiaacc coennneHust:

A) MgO 1) conb

b) H,SO, 2) OCHOBHBIM OKCH/I

B) KOH 3) HepacTBOpUMOE

OCHOBaHHE

I') Ba(NOs) 4) KHCTIOTHBIN OKCHJT
5) kuciora

6) paCTBOPUMOE OCHOBAHME

A b B

I

OtBeToM K 3amanuio B2 sBisieTcst mocneaoBaTeabHOCTh HUPP, KOTOPbIE COOTBETCTBYIOT HOMEpPaM
NPaBUIbHBIX OTBETOB. 3alMIIUTE BRIOpaHHBIE HU(PHI B OJIaHK OTBETOB B MOPSIKE BO3pacTaHus 0Oe3

po0eIIoB U IPYTMX CHUMBOJIOB.

B2. B peakuuio ¢ paCTBOPOM CEPHOM KHUCIOTHI BCTYHAIOT:

1) Mmenpb 4) maruuii
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2) okeua meau (11) 5) xopua HaTpHs
3) TUAPOKCHU HATPHS 6) oxcun cepsl (1V)

OTtBetoM K 3amaHuio B3 sBisieTcst uncio. 3anuimTe 3TO YUCIIO B OJIaHK OTBETOB 0€3 yKa3aHHs
CJIMHUI] U3MEPEHHUSL.

B3. B 180r Boabl pactBopusin 20T conmu. MaccoBas J0Jisl COJIM B MOJTYYEHHOM
pacTBoOpe paBHa

%. (3anmuimy 9uciIo ¢ TOYHOCTHIO JI0 ACCATHIX ).

Yacts 3

| 3anummure HOMCD 3aJaHH U IOJIHOC PCIICHUE

C1l. CocraBbTe YpaBHCHUS XUMUYECKHUX PEAKIIUN B MOJICKYJIIPHOM U HOHHOM
Buaax corinacHo cxeme Fe — FeCl, — Fe(OH), — FeO — Fe. HazoBute Bce
BEIIIECTBA, YKAKUTE THIT PEAKITUH.

OTBeTnI
HNTorosasi KOHTpPOJILHAs padoTa 3a Kypc 8 kiacca

Yacrs 1
A A A A A A
1 2 3 4 5 6
Bapuant 4 1 4 1 2 1
1
Bapuant 4 4 1 2 3 2
2
Yacrtp 2
B1 B2 B3
Bapuant 351 123 9,0
1 2
Bapuant 256 234 10,0
2 1
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Yacth 3 (BO3MOKHBIN BADHAHT 0TBETA)

Bap-
T

ConepmaHHe BCPHOI'O0 OTBE€TA U YKA3aHUA 110
OLICHUBAHUIO

bamn
bl

[IpaBunbHO 3anucanbl 4 ypaBHEHHUS B MOJIEKYJIIPHOM BUJE, YKa3aH
THII
pEaKIMK, Ha3BaHbI CIOKHBIC BEIIECTBA

B o1HOM ypaBHEHHMH peakIUM JOMyIIeHa OMM1OKa U OTBET
HEMOJHBIN

B n1ByX ypaBHEHMSX peakIuii JOMyIlleHa OrOKa UK OTBET
HENOJHBIN

B Tpex ypaBHEeHUsIX peakIuii JOomyIleHa omnOKa Ui OTBET
HEMOJIHBIN

Bce anneMeHTHI 0TBeTa 3amycaHbl HCBCPHO

1) Zn + 2HCI = ZnCl; + Hy- peaxmus
3aMEIICHHUS COJISTHAS XJIOPHU]T
KHCJIOTa IIMHKA
2) ZnCly+ 2NaOH= Zn(OH), + 2NaCl — peaxkius
0OMEHA THIPOKCHU/I THIPOKCU XJIOPH/T

HATpUS  IMHKA  HATPHS
3) Zn(OH); + 2ZHNO3= Zn(NOs3), + 2H,0 — peakius
oOMCHA a30THasE HUTPAT  BOja

KHCJIOTa IIMHKA

4) Zn(OH); = Zn0O + H,0— peakuus
Pa3IOKEHHS OKCHU]
IIUHKA

1) Fe + 2HCI = FeCl; + H; — peakius

3aMEIICHHSI COSTHASIXIOPHU

kuciora xkenesa (1)

2) FeCly+ 2NaOH = Fe(OH); + 2NaCl — peakuus

oOMeHa TUAPOKCU]T THAPOKCUT] XJIOPHUJ

Hatpus kenesa (1) narpus

3) Fe(OH); =FeO + H,0 — peakrus

Pa3oXKEeHUS TUIPOKCUIOKCHI BOJIA

xenesa(ll) xeneza(Il)

4) FeO + 3H; = 2Fe + 3H,0— peaknusi 3aMeIIeHUS
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