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MBOY COIII Ne36
Hoparumosa /1.b.

Pabouasi nporpamma 1iis 8 kiiacca 001meo0pa3oBaTe/IbHbIX YUpeKAeHui
(YMK O. C. I'adpueasin, I.I'. Octpoymos, C.A. Ciiagkos)

Cm. 32 (n.2) 3akon P® «06 obpazosanuuy — pa3paboTKa U YTBEpKICHHUE
pabouux MmporpamMM y4eOHBIX KypCOB SIBIIICTCS KOMITETCHIIUEH 00pa30BaTeIbHOTO
YUPEXKICHUSI.

B cootBercTBUM ¢ yueOHBIM 1aHOM MBOY COII Ne36 Ha uzyyeHue XumMuu
B 8 Kjacce OTBOAUTCA 2 4Yaca B Henento, 68 yacoB B roa. IIporpamma wu
paccunTaHa Ha 68 yacoB B roj (2uaca B Henenro). I[Iporpammoil mpenycMOTpeHO
IPOBEJICHUE:

- KOHTPOJIBHBIX pabOT 4

- IPAKTHYECKUX padboT 7

O6yuenune Beacrcs no yueOHuky O.C.I'abpuensn W.I'. Octpoymos, C.A.
CnagkoB «XuMHsl 8 KIacc», KOTOPBIA COCTaBIIIET €IMHYIO JIMHUIO YYEOHHKOB,
COOTBETCTBYET (pesiepaibHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO
cTaHjgapTa 0a30BOro ypoBHS M peanu3yeT aBTopckytro mporpammy YMK O. C.
I"a6puensn, U.I'. Octpoymos, C.A. Cnaakos

OCHOBHOE COAEpKAHHE AaBTOPCKOM TMOJHOCTBIO HANJIO OTPaXKCHUE B
JaHHOU pabouei mporpamme.

Ilenw paboueii npocpammel yuumens

[enb paGouelt mporpaMMBbl YUUTENS - NpAKMu4eckds pearu3ayus KOMNOHEHmMos
@I'OC nipy n3y4eHUH KOHKPETHOTO YU4eOHOTO MpeMeTa.
Pabouasi mporpamMma OTpa)kaeT MIAHUPOBAHUE, OP2AHU3AYUIO U BO3MONCHOCD
ynpasieHus — 00pazoeamenvHbiM — npoyeccom 1O  ONPEACIICHHOM  y4yeOHOU
JTUCLUTUINHE.
Pabouast mporpamMma yuduTensi-PeAMETHUKA — 3TO UHOUBUOYATbHBIL JOKYMEHT
JIOKAIbHO20 3HAYEHUS, TaK KaK COCTABJISETCS YUYHUTENIEM JUIsl CBOCH NEATeIbHOCTH
B ONPEJIETIEHHOM 00pa30BaTEIbLHOM YUPEKICHUU.

Dyukyuu padoueil npozpammol yuumes
HOpMamueHasa — SIBISETCS JOKYMEHTOM, O0s3aTelIbHBIM JUIsl BBIIIOJHEHHS B
IIOJIHOM 00BEME;
yenenonazanua — ONpeAesieT LIEHHOCTU U 1eJIM U3YUYEHUsI KOHKPETHOM yueOHOM
JTUCIUTUTUHBL
onpeoenenus  cooeprycanus  o00pazoeanuss — PACKPBIBAET  COJECPIKAHUE,
NoJJIeXkaIlee YCBOCHHIO 00y4daromMMucs (TpeOoBaHUSI K MUHUMYMY COAEpKaHNUs),
Y CTENEHB €r0 TPYAHOCTH;
npoueccyaipHaa — OIPENEISIET JIOTHYECKYO IOCIEI0BATEIbHOCTD YCBOEHUS
3JIEMEHTOB COJEp>KaHUs, OpPraHMW3alMOHHBIE (OPMBI M METOABI, CPEACTBA H
yCIIOBUS O0yUEHUS;
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® OUEHOUYHaa — BbLIABILICT YPOBHH YCBOCHHA JJICMCHTOB COACPIKAHUA, 00BEKTHI
KOHTPOJIA U OIIPCACILACT KPUTCPUHN OUCHHBAHUA YPOBHA 06yquHOCTH yYdqamuuxcs.

HOpMaTHBHBIe AOKYMEHTBI AJIsI COCTaABJICHUA paﬁoqeﬁ NnporpaMMbl YIUTEIEM

1.

9.

®enepanpHbIil 3ak0H «O0 oOpa3zoBanuu B Poccuiickoit @enepanmm» Ne 273-
®3 ot 29.12.2012 roma (pemaktupoBanme ot 23.07.2013 1) http://273-
d3.pb(www.edu.ru)

denepanbHBIA 3aKOH O BHECEHHHM M3MEHEHUU B (emepanbHbIA 3aK0H «O0
obpazoBanuu B Poccuiickoit denepannm» No 148-D3 ot 04.06.2014 roma
http://www.consultant.ru/document/cons_doc_LAW_163931/ttp://148-
d3.pdp (www.edu.ru) 3

I'ocynapctBennas mnporpamma Poccuiickoir  @Penepauuu  "Pa3Butue
obOpazoBanus  (2013-2020  rommi)" 29 wmas 2014  roma
MuHOOpHayku.pd/mpecc-1enTp/4200

denepanbHBI TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIA CTAaHAAPT OCHOBHOTO
obmero oopazoBanus ([Ipuka3 MunucrepcTBa 00pa3oBaHus U Hayku PO ot
17 nexadbps 2010 r. Nel1897);

@denepanbHblii TOCYJAapCTBEHHBIM 00pa30BaTEeNbHBIA CTaHAAPT OOLIETro
oOpazoBanusa. Cpennee (mosHoe) ob6miee  oOpaszoBanume  ([Ipukas
MunucrepctBa oOpazoBanus u Hayku PD ot 17 mas 2012 r. Ne413) ;
KomudukaTtop »s1emMeHTOB coaepxkaHusi U TpeOOBaHU K  YpPOBHIO
MOJATOTOBKM OOYYaIOIUXCsl, OCBOMBIIIMX OCHOBHBIE 00111€00pa30BaTelIbHbIC
IporpaMmMbl  OCHOBHOTO  OO0mIero oOpa3oBaHus, JUIsi  MPOBEICHUS
rocyJapCTBEHHOM (MTOTOBOI) aTTecTauu (B HOBOM (hopMe) 10 XUMHUH;
KomudukaTtop »siemMeHTOB coaepxkaHusi W TpeOOBaHUM K  YPOBHIO
MOJATOTOBKM  BBIMYCKHUKOB  00I1€00pa30BaTENbHBIX  YUPEKACHUN ISt
MPOBEJEHHUS €IMHOTO TOCYAapCTBEHHOIO 3K3aMEHA M0 XUMUHU;
®denepanbHble MEPEUHH YUYEOHUKOB, PEKOMEHJIOBAHHBIX (JOMYIIEHHBIX) K
HCIIOJIB30BAaHUIO B 00Pa30BaTEIbHOM IIpoliecce B 00IIe00pa3oBaTEIbHbBIX
YUPEXKACHUAX, Ha JAHHBIN yUeOHbIN TOJ

[Iporpammbel  kKypca Xxumuu s 8 Kjacca 001eo0pa3oBaTeIbHBIX
yupexennii(6a3zoBeiit ypoeHn) O.C. I'abpuensna (2019rona);

10. Yueb6nrrii tutan MBOY COIII Ne 36;
11. IIpumepHOe mojoKeHue 0 pabouel nmporpamme, pa3pabOTaHHOE B JTaHHOM

00pa30BaTEILHOM YUPEXKICHUH;

12.YcTaB 00pa3oBaTeNbHOTO YUPEKICHHUS.

Hoacnumenvnan 3anucka

PabGouass mporpamma Kypca XUMHUU [JI1 OCHOBHOM WIKOJBI pa3paboTaHa B

COOTBCTCTBHH C CDeI[epaJIBHLIM rocyaapCTBCHHBIM 06pa?>0BaTCJIBHBIM CTaHdapTOM

o0miero oopazoBanusi. B Hell Takke YUYUTHIBAIOTCSI OCHOBHBIE MJIEU M TOJOKECHHUS

3
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[Iporpammel pa3BuTus U HOPMUPOBAHKS YHUBEPCAIBHBIX YUCOHBIX NEUCTBUM IS
OCHOBHOTO 00111eT0 00pa30BaHUs.
Oobwaa xapakmepucmuka y4eonozo npeomema.

B npenMerax ecTeCTBEHHO-MATEeMaTHUYECKOTO LMKIJIA BEAYIIYIO0 POJib UTPAET
MO3HaBaTeNbHAS JIEITEIbHOCTh U COOTBETCTBYIOLIUE € MMO3HABATENIbHbIE YUeOHbIE
nercTBus. B CBA3M C 3TUM OCHOBHBIMH LEJISIMU 00y4eHHsI XUMHH B OCHOBHOMU
IIKOJIE SIBJISIFOTCS:

1) dopmupoBanue y oOydaroumxcsi yMEeHUsI BUAECTh U MOHUMATh IIEHHOCTb
oOpa3oBaHUs, 3HAYMMOCTb XUMHUYECKOTO 3HAHHUS JJIA KaXJIOro YeJIOBEKa
HE3aBUCUMO OT €ro Mpo(ecCHOHATEHON AeATEILHOCTH, YMEHUS pa3indaTh (haKkThl
U OIIEHKH, CPaBHUBATh OIICHOYHBIC BBIBOJBI, BUACTh WX CBS3b C KPUTEPHIMHU
OLICHOK M CBS3b KPUTEPHUEB C ONPEACICHHOM CHCTEMOM IIEHHOCTEH,
dhopMyIIupoBaTh U 000CHOBBIBATh COOCTBEHHYIO MTO3UILIMIO;
2) ¢opmupoBaHre y 0Oy4arOIIUXCS IEJIOCTHOTO MPEACTABICHUS O MUPE U POJIH
XUMHUHU B CO3JaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpa; YMEHUS
OOBSACHATH OOBEKTHl M TMPOIECCHl  OKpYXalolled JACHUCTBUTEIBHOCTH —
MPUPOIHOM, COIMAIBHOM, KYJIbTYPHOM, TEXHUYECKON CpeJbl, HCIOJIb3YS IS
3TOTO XUMHUYECKUE 3HAHUS;
3) mnpuoOpeTeHHE OOYYAOIIUMHUCS OMBITa Pa3sHOOOPA3HOM JIESITEIHHOCTH,
MO3HAHUSA M CaMOTIO3HAHUS; KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHTHOCTEH),
UMEIOINX YHUBEPCATbHOE 3HAYEHHE ISl Pa3IMYHBIX BHUJOB JIEATEIHLHOCTH:
pemieHus: TMpoOJeM, TPHUHSATUS pEIICHUM, I[OUCKa, aHalu3a U 00padOTKH
uHbOopMaIuu, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPCHHU,
COTpYJHUYECTBa, O€30MacHOTO OOpallleHUs C BEHIECTBAMU B TOBCEIHEBHOMN
KU3HH.

N3ydyenue xummuu B 8 KJjacce HANPABJEHO HA JOCTHKEHHE CJEAYHOIIUX
neJei:

® pa3BUTHE JIMYHOCTH OOYUAIOIINXCS, UX UHTEIJICKTYaTIbHOE U HPABCTBEHHOE
COBEPILIEHCTBOBaHKUE, (POPMUPOBAHUE y HHUX TYMAHHUCTUYECKUX OTHOIICHUN U
IKOJIOTHYECKH 1€JI€CO00Pa3HOTO TOBEICHUSI B OBITY U TPYIOBOM NEATEIHHOCTH

e hOpMHpOBAaHWE YMEHUH OpPraHW30BBIBATH CBOW TPYHA, IIOJb30BATHCS
Y4EOHUKOM, IPYToM JIUTEpaTypoi, coOM0AaTh MpaBuiia padboThI;

¢ hOpMHPOBAHHE OCHOB XHMHYECKOTO 3HAHWUS — BaKHEHIINX (PaKTOB,
MOHATUH, XUMUYECKUX 3aKOHOB W TCOPHUH, S3bIKAa HAYKH, JTOCTYIHBIX ydYalTuMCS
000011IeHnI T MUPOBO33PEHUYECKOTO XapaKTePa;

epa3BUTHC yMEHUW HAOMOAaTh U OOBACHITH XUMHUYECKHE SIBJICHUS,
MIPOUCXOISININE B Ta0OpAaTOPUH, HA TIPOU3BOJICTBE, B IOBCETHEBHOM KU3HH,

e hopMUpOBaHME YMEHUN Oe30MacHOr0 OOpalleHuss C  BeElIeCTBaMH,
UCIIOJIb3YEMbIMH TIPU  BBIMIOJIHEHWM HECIOXXHBIX XUMHUYECKUX OINBITOB U B
MOBCEHEBHOM KU3HU;
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e hOpMHUpPOBAaHME yMEHHUHW  CpaBHHUBATh, BBIWICHATh  CYIIECTBEHHOE,
YCTaHaBJIMBATb IMPUYINHHO-CJICACTBCHHBIC CBs3H, ACJIaTh 0606HIGHI/IH,

CaMOCTOSITEIIEHO MPUMEHSTh, ITOTIOJHATH M CHCTEMATH3UPOBATh 3HAHWS,

®BLIPA0OTKA Yy YyYaIIUXCs IIOHMMAaHWs OOIIECTBEHHOH IOTPEOHOCTH B
pa3sBUTUU XUMHH, a TaKke (DOPMHpOBAHHUE y HHX OTHOIICHHUS K XUMHHU Kak
BO3MOYKHOM 001acTu OyayIieit mpakTHIECKON NeITeTbHOCTH;

Cooepicamenvnasn yacmo

Yueono-memamuueckoe nianupoeanue

Pa3znen Kouun4yecTBO Kosm4yecTBO 4acoB B
4acoB B padoyei mporpamme
aBTOPCKOM
nporpamMmme

1. HavanbHble HOHATHS U 20
3aKOHBI XUMHHU.
2. Baxneiimnine 18
MIPE/ICTABUTEIIN
HEOPTaHUYECKUX BEIECTB.
KonnyecTBeHHBIC
OTHOIIIEHUS B XUMHUU
3. OcHOBHBIE KJIaCCHI 10
HEOPTaHUYECKUX
COCIMHCHMUI
4. Ilepuoanueckuii 3aKOH U 12
[Iepronnueckas cucrema
XUMHYECKHX 3JICMCHTOB
JI.1. MenpaeneeBa u
CTPOEHHE aTOMa
5. XumMuueckas CBS3b. 8
OxucIuTEIbHO-
BOCCTAHOBHTEJILHBIE
peakiuu

Hroro: 68
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Cooeporcanue yuednozo Kypca.
HauajibHble MOHATHS M 3aKOHbI XUMHH

Tena u BemectBa. CBOWCTBa BEIIECTB. DTANOHHBIE (DU3MUYECKUE CBOMCTBA
BellecTB. Marepuaiibl 1 MaTepualioBe/icHne. Poinb XMMHUM B KU3HU COBPEMEHHOTO
obmiectBa. OTHOIIEHHE 00IIeCTBA K XUMHUH: XeMopuius 1 xeMopoousi.

Metonsl uszyuenus xumuu. HaOmionenuwe. DxcriepuMeHT MopenrpoBaHUeE.
Moaenu MmaTeprualibHbIE U 3HAKOBBIE UM CUMBOJIBHBIE.

l'azpl. JKupkxoctu. TBEpnable BemecTtBa. B3anMuble nepexonpl MEXIy
arperaTHbIMM COCTOSTHUSIMU BEIIECTBA: BO3rOHKA (CyOimMmanus) u aecyOoauMmarius,
KOHJICHCAIUS U UCIIAPEHNE, KPUCTAJUIM3ALINS U TUIABJICHUE.

Ousnueckue sABieHUs. Yucrtele BewecTBa M CMECU. ['OMOreHHblE W
rereporeHHble cmecu. Cmecu ra3zooOpasHble, kuikue U TBEpAble. CrocoObl
paszeneHusi CMeceil: MeperoHKa, Wi AUCTUUISAIUS, OTCTauBanue, GUiIbTpOBaHHUE,
KpUCTaJUIM3aIUsl WM BbIMapuBaHue. Xpomarorpadus. I[lpumenenue >Tux
CII0CO0OB B JIa0OPATOPHOM MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMUYECKHE BIEMEHThl. ATOMBI W MOJIEKyJbl. [IpocTbie U  CJIOXKHBIE
BEIlIECTBA. AJUIOTPONUS HA mpumepe Kuciaopojaa. OCHOBHBIE MOJIOKEHUS aTOMHO-
MOJEKYJISApHOTO yueHMs. Monbl. BemecTtBa MONEKYyIIPHOTO U HEMOJEKYISPHOTO
CTPOCHHSI.

3HaKu (CUMBOJIBI) XUMHYECKHUX 3JIeMeHTOB. MHdopMaius, KOTOpyro HeCyT
3HAKU XUMHUYECKUX DJIEMEHTOB. DTUMOJIOTHSI HAa3BAaHUM HEKOTOPHIX XUMHYECKHUX
anemMeHToB. [lepuoanueckas Tabiuia xumuueckux snemenToB J[. 1. Menneneena:
KOPOTKOIIEPUOAHBIN M JUIMHHONEPUOAHBIA BapuaHThl. llepuonbl W rpymnmsl.
['maBHast u nmo6ouyHas nmoarpynmsl Wik A- u b-rpynnsl. OTHOCUTEIBHAS aTOMHAs
Macca.

Xumnueckue ¢dopmyibl. WHmekcsl u  kodpduimentsl. OTHOCHUTEIBHAS
MOJIEKYJIsIpHasg macca. MaccoBas 01 XMMUYECKOTO 3JIEMEHTA B COCIMHEHHUH.
Nudopmarusi, KOTOpyro HECYT XUMUUYECKHE (POPMYJIBI.

Banentnocts.  CtpykTypHBIE  (OpMYJBI. XHUMHYECKHE DBJEMEHTHI C
MOCTOSIHHOW M TIEPEMEHHOW BaJICHTHOCTHIO. BhIBOI (QopMyIbl coeaMHEHHS IO
BajieHTHOCTH. OnpeneneHrne BaJeHTHOCTH XUMHMUYECKOTO 3JIeMeHTa Mo (opmyJie
BeniecTBa. CocTaBjieHME HA3BAHUN COCAMHEHUHN, COCTOSIIIUX U3 IBYX XUMHYECKUX
AJIIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IOCTOSIHCTBA COCTABA BEIIECTB.

XuMuyeckue peakuuu. PeareHTel W OpoAykThl peakiuu. lIpuszHaku
XMMHUYECKUX pEeakUUil. YCIOBUS HMX IPOTEKaHWs U IpekpauieHus. Peakuun
TOpEHHs. DK30TEPMUYECKUE U DHAOTEPMHUYECKHUE PEAKIUN.

3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUECKUE ypaBHeHUs. CocTaBieHue
XUMUYECKUX ypaBHeHHU. MHpOopMaIms, KOTOPYO HECET XMMHYECKOE YpaBHEHUE.
21

Knaccudukaims XUMUYECKUX peaKIMil MO COCTaBy W YHUCIY PEareHTOB M
MPOAYKTOB. THUIIBI XMMHYECKMX peakuui. Peakuuu coequHEeHUus, Pa3ioXKeHUs,
3aMeneHus 1 oomena. KaranuzaTopsl u KaTanus.
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BakHeliuue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB.
KosmnuyecTBeHHbIC OTHOLICHUS B XMMUM

CocraB Bo3ayxa. [lonarue o0 o0beMHOM f0Jie () KOMIIOHEHTa MPUPOIHON
ra3oBoi cMecu — Bo3zayxa. Pacuer oObemMa KOMIIOHEHTa ra30BOM CMECH IO €ro
00BEMHOM J10J1€ ¥ HA00OPOT.

Kucnopon. Ozon. Ilomyuenme xucnopomga. CoOupaHue M pacro3HaBaHHE
KUCJIOpOo1a. XUMHUYECKHE CBOMCTBA KHUCJIOPOJA: B3aUMOJCHUCTBHUE C METaJIJIaMH,
HEMETaJUIaMH U CIOKHBIMU BelecTBamu. I[IpuMenenue kuciopona. Kpyrosopor
KHCIJIOPOJa B IPUPOJE.

Oxkcunpl. OOpa3zoBaHue Ha3BaHH OKCUIIOB 1O UX (popmynam. CocraBieHue
dbopmMys1 OKCHIOB 10 UX Ha3BaHUAM. [IpecTaBUTEIN OKCUIOB: BOJIa U YTICKUCIBIN
ra3, HerameéHas U3BeCTb.

Bonopon B npupone. @uznueckue U XMMHYECKHE CBOMCTBAa BOJIOPOJIA, €T0
MOJIYYEHHUE U IPUMEHEHHUE.

Kucnotel, ux cocraB u wux kiaccudukamus. Wugukaropsl. Tabnuia
pactBopumocTh. CoJisiHasi M cepHast KUCIOThI, UX CBOMCTBA U IPUMEHEHHE.

Comu, ux cocraB u Ha3BaHus. PacTBopumocCTs coser B Boae. [Ipencrasurenu
COJIeH: XJIopu 1 HaTpusl, KapOoHaT HaTpus, hocdat Kaablus.

[TocrossnHas ABoramgpo. KommuectBo BemectBa. Monb. MomsipHas macca.
Kpatnbie eTMHUIBI U3MEPEHUS KOJMYECTBA BEIIECTBA — MHJUIUMOJIb U KUJIOMOJIb,
MUJTUMOJISIPHASL ¥ KUJIOMOJISIpHAsi MacChl BEIIECTBA.

Pacuetsl ¢ MCNOJIB30BAHUEM TOHSTUN «KOJIMYECTBO BELIESCTBA», «MOJISIpHAS
Macca, «IIOCTOsTHHAsE ABOTAIpO».

3akoH  ABoragpo. MouspHblii  00BeM  Ta3000pa3HBIX  BEIIECTB.
OTHOCHUTENBHAS TUIOTHOCTh OJJHOTO ra3a 1o Jpyromy.

KpaTHble enuHUIBI M3MEPEHHUs] — MWUIMMOJSIPHBIA W KUJIOMOJISIPHBIN
00BEMBI Ta3000pa3HBIX BEIECTB.

Pacuetsl ¢ UCNOJIB30BAHUEM MOHSTUN «KOJIUMYECTBO BELIECTBA», «MOJISIpHAS
Maccay, «MOJISIPHBI 00BEM ra3oBy», «IIOCTOSTHHAsT ABOTaIpO».

PacueTsl ¢ MCHIONB30BAHUEM TMOHATUN «KOJIMYECTBO BEIIECTBA», «MOJSpPHAs
Maccay, «MOJISIPHBIA 00BEM Ta30B», «UUCIO ABOTaIpO».

I'uapocdepa. Kpyropopor Boabl B mnpupojge. dusnyeckue U XUMHUUYECKHUE
CBOMCTBA BOJBI: B3aMOJICHCTBUE C OKCUJAMU.

OcHoBaHusi, WX cocTtaB. PacTBOpUMOCTH OCHOBaHMiI B Boje. M3MeHeHue
OKpACKM HHIUKATOPOB B MIeno4yHOU cpene. IlpencraBurenu menmoyen:
TUAPOKCUIBI HATPUSI, KATUS U KaJIbIUSL.

PactBopurenns u pactBopéHHOE BemecTBo. PactBopel.  PactBopenwme.
I'mppatel. MaccoBass 1011 pacTBOPEHHOIO BELIECTBA. Pacuersl, CBSI3aHHBIE C
HCIIOJIb30BaHUEM MOHATHS «MACCOBasl 10J1s1 PACTBOPEHHOTO BEILIECTBAY.

OcCHOBHBIE KJIACChI HEOPTAHMYECKUX COCAMHEHUI

OO6o06menue cBeaeHU 00 OKCHAax, MX Kiaccu(UKalUM, HA3BaHUSIX U

cBoiicTBax. CriocOOBI MOTYyUEHUS OKCUIOB
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OcHoBaHusl, UX KiIaccuukalus, Ha3BaHUS U CBoOMcCTBa. B3aumopeicTtBue ¢
KHCJIOTAMH, KHCIOTHBIMA OKCHUJAMH M COJISIMU. Pa3iokeHue HepacTBOPHUMBIX
ocHoBaHMM. CIOCOOBI MOTYUYEHUsI OCHOBaHUH.

Kucnotel, ux knaccuduxanus u Hazpanus. OOmIMe XUMUYECKHUE CBOMCTBA
KHCIIOT. B3auMopeiicTBUE KHUCIOT € METaUIaMHU. OJEKTPOXUMUYECKHA Pl
HaIllpsDKEHUM  METAJUIOB. B3aMMOAEHCTBHE KHUCIOT C OKCHJAMH METAaJUIOB.
B3auMonencTBue KUCIOT C OCHOBAaHUSIMA — PEAKUMS HEUTpaJr3alkH.
BzaumopeiictBue  kHCIOT ¢  coisiMH. [lomydeHue  OECKHUCIOPOAHBIX U
KHUCJIOPOACOIEPKALUX KUACIIOT.

Conu, ux kiaccudukanus u cBoiicTBa. B3anmoneiicTBue conei ¢ MmeTamiamu,
O0COOCHHOCTH 3THX peakiuii. BzanuMoelicTBre CoJei ¢ COISIMH.

['eHeTnyeckue psapl METaula W HEMeTaula. ['eHeThyeckas CBSI3b MEXIY
KJIACCAMH HEOPTraHWYECKHUX BEILECTB.

IHepuoanuyeckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKUX
3JIEMEHTOB
.. Menae/ieeBa U CTPOCHUE aTOMA

EcrecTBeHHBIE  CceMEHWCTBA  XHMHUYECKHMX  JBJIEMEHTOB:  WICJIOYHBIE U
HIEJIOYHO3EMENBHBIE METAJUIbl, TaJOr€Hbl, HHEPTHbIE (OJaropoAHbIE) Tras3bl.
AmMPoTtepHOCTh. AMPOTEPHBIE OKCUABI U THAPOKCU L. KOMILTEKCHBIE COJIH.

Otkpeitue 1. . MenneneeBeiM Ileproanueckoro 3akoHa W CO3JaHUE UM
[Teproan4eckoil CUCTEMbI XUMUYECKUX JIEMEHTOB.

ATtombl Kak ¢dopma CyIIECTBOBaHUS XUMHYECKUX dJEeMEHTOB. OCHOBHBIC
CBEJICHUS O CTPOCHUHU aTOMOB. JlOKazaTenbCTBa CIIOXKHOCTH CTPOEHHUS aTOMOB.
Omnsitel Pezepdopaa. [InanerapHas Moaenb CTPOCHUS aTOMA.

CocTtaB aTOMHBIX SiEP: MPOTOHBI, HEUTPOHBI. (OTHOCUTENBbHAS aTOMHAas
Macca. B3auMoCBs3p MOHATHN «IPOTOH», «HEUTPOH», «OTHOCUTEIIbHAS ATOMHAas
Maccay.

Mukpomup. OnekTpoHbl. CTpoeHHE DJIIEKTPOHHBIX YpPOBHEH aTOMOB
xuMudeckux djieMeHTOB NoeNe 1-20. IlonsiTue O 3aBEpPUICHHOM 3JIEKTPOHHOM
YPOBHE.

N3otonbl. PU3NYECKUKA CMBICT CHUMBOJMKH [lepuognueckol CUCTEMBI.
CoBpemenHnas QopmynupoBka llepuoanueckoro 3akoHa. M3MeHEHHs CBOWCTB
AJIEMEHTOB B MEPHOJAaX M TpyMNmax, Kak (QYHKIHUS CTPOCHUS DIICKTPOHHBIX
000JI0YEK aTOMOB.

XuMuueckasi CBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKIuu

HNonnass xumuueckass cBsizb. MOHBI, 00pa30BaHHbIE aTOMAaMHU METAJUIOB U
HemeTaysioB. Cxembl 00pa30BaHUS MOHHOM CBSI3M Il OWHAPHBIX COEIUHEHUH.
HonHble KpUCTANTMYECKHE PEIIETKU M (PU3MUECKHE CBOMCTBA BELIECTB C 3TUM
tunoM pemmérok. [loustue o GopMynbHON enUHUIE BEIIECTBA.
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KoBaneHTHass xumuueckas CBsI3b. DJIEKTPOHHBIE U CTPYKTYPHbIE (POPMYJIBI.
[Tonsitue o BaneHTHOCTU. KOBaneHTHas HemossipHas cBsi3b. CxeMbl 0Opa3oBaHUs
KOBAJEHTHON CBSI3U JUIsl OMHApHBIX COEAUHEHMH. MOJEKyJIspHbIE M aTOMHBIE
KPUCTAJUIMYECKHUE PELIETKN, U CBOMCTBA BELIECTB C 3TUM THUIIOM PEIIETOK.

ONeKTpoOTpULATENBHOCTh. P anekTpooTpunarenbHocTH. KoBaneHTHas
noJisipHass XUMHuueckass cBs3b. Jlumonb. CxeMbl 00pa3oBaHMs KOBAJIEHTHOMN
NOJIIPHOM CBSI3M Uil OMHApPHBIX COEAMHEHW. MONEKyJISpHbIE W aTOMHBIE
KPUCTAUINYECKUE PEMIETKH, U CBOWCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Merannuyeckass XMMHYECKas CBsI3b W METAUIMYECKas KpPUCTAIUINYECKas
pemérka. CBOMCTBa BEIIECTB € JITUM THUINOM pemerok. Eaunas mnpupoaa
XUMUYECKUX CBA3EH.

Crenenp oxwucieHusa. CpaBHEHME CTENEHM OKHUCIECHHS M BaJCHTHOCTH.
[TpaBuiia pacuéra creneHeit OkucaeHus no GopMysiaM XUMHUUECKUX COSAMHEHUH.

OKHCIINTENbHO-BOCCTAHOBUATENBHBIE  peakuuu. OrnpeneneHue  CTeneHen
OKHCIIEHUS JUIsl 3JIEMEHTOB, 00pa3yloIIMX BEIeCTBAa pa3HbIX KiaccoB. Peaknuu
MOHHOTO OOMEHa U OKHCIIUTEIbHO-BOCCTAHOBUTENbHbBIE peakuuu. OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIEHHWE M BoccTaHoBIeHUE. COCTaBIEHHE YpABHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOJIOM JIEKTPOHHOTO OalaHca.

BohInycKkHMK HAY4YUTCS

3Hamb (NOHUMAmMDb)

— XHMMHUYECKYI) CHUMBOJIMKY: 3HAKM XUMHYECKHX JJIEMEHTOB, (POpMYJIbI
XUMHUUYECKUX BEIECTB, YPABHCHUSI XUMUUYECKUX PEAKIIUNA;

— BaXHEUIIME XUMHYECKUE TOHATHUS: BEIIECTBO, XUMHYECKUW DJIEMEHT,
aToOM, MOJIEKYJia, OTHOCUTEJbHBIC aTOMHAsI U MOJIEKYJIIpHAs MacChl, HOH, KATHOH,
QHUOH, XUMMYECKasi CBSI3b, JJIEKTPOOTPUIIATEIBHOCTh, BaJICHTHOCTb, CTEIECHD
OKHCJICHHsI, MOJIb, MOJIIpHAsi Macca, MOJISIPHBIN 00BEM, PacTBOPHI,OKUCIUTEIb U
BOCCTAHOBUTEb, OKHCIICHHME W BOCCTAaHOBJICHHE, OCHOBHBIE THIIBI PEaKIUA B
HEOPTaHWYECKON XUMUU,

—  (OpPMYJIMPOBKM OCHOBHBIX 3aKOHOB MW TEOpPUH XHUMHH: aTOMHO-
MOJIEKYJIIPHOTO YUYEHHMS; 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSIHCTBA
cocTtaBa BemecTtB, ABoraapo; [lepuoanueckoro 3akona /.M. MenneneeBa; Teopuu
CTPOCHMS aTOMa U YYEHUSI O CTPOCHHUH BEIIECTBA;

Ha3vleamp:

— XUMHYECKHUE DJICMCHTHI;

— COCIMHEHUS U3YUYCHHBIX KJIACCOB HEOPTraHUUECKUX BEIIECTB;

00bACHAMD

— (usnyeckuii CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpa XHWMHYECKOTO
JJEMEHTa, HoMepa rpynnbl W nepuona B Ilepmommueckon cucreme JI. U
MenpeneeBa, K KOTOPBIM 2JIEMEHT MPUHAJJICIKHUT;

— 3aKOHOMEPHOCTH HM3MEHEHHSI CTPOCHHUSI aTOMOB, CBOICTB 3JIEMEHTOB B
mpeaeniax MallbIX IMEePUOJOB W A-TPYI, a TaKKE CBOWCTB 00pa3yeMbIX HMU
BBICIIIUX OKCHUJIOB U TUJPOKCUIOB;
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Xapakmepu3oeamao:

— XHUMHYECKHE DJIEMEHTHl (0T BOJOpOAA N0 KaJbliUs) Ha OCHOBE WUX
nojioxkeHus B llepuonmyeckor cucTteMe XHUMHYECKUX dneMeHntoB [J[. .
MenpeneeBa 1 0COOEHHOCTEW CTPOCHHS KX ATOMOB;

—  B3aUMOCBSI3b  MEXIY COCTaBOM, CTPOCHHEM M  CBOMCTBaMHU
HEOPraHUYECKHUX BEIIECTB;

— XHWMHUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEILIECTB
(IpOCTHIX BEIIECTB — METAJJIOB U HEMETAJUIOB, COEIMHEHNU — OKCHUJIOB, KUCJIOT,
OCHOBaHUi, aM(pOTEPHBIX OKCUIOB U THJIPOKCHU]IOB, COJICH);

onpeoensamn:

— COCTaB BEIECTB 10 UX popMyJiam;

— BAJICHTHOCTb U CTEIIEHU OKHUCIJIEHUSI JIEMEHTOB B COCINHEHNUY;

— BU/JIbl XUMUYECKOW CBSI3U B COCTMHEHUSX;

— THUIIbI KPUCTAJUIMYECKUX PEIIETOK TBEP/IBIX BEUIECTB;

— IPUHAJIEKHOCTD BEUIECTB K ONPENECIIEHHOMY KJIACCYy COCAUHEHNUN;

— THUIIbl XUMUYECKHUX PEAKIUN;

cocmaenamy:

— CXEMBI CTPOE€HUA aTOMOB MepBbIX 20 3meMeHToB [lepnoanyueckon cucTeMbI
1. 1. Menpeneena,

— (G opMyJIbl HEOPTAHUYECKUX COCAMHEHUN U3yYEHHBIX KJIACCOB;

— YpAaBHEHUS XUMHYECKHX PEAKIH, B TOM UYHUCIE WU OKHUCIUTEIbHO-
BOCCTAHOBUTEILHBIX, C TIOMOIIBIO METO/1a JIEKTPOHHOTO OallaHca;

0e3onacno oopawamuca:

C XUMHUYECKOMU MOCY 10 1 1a0OpaTOpPHBIM 000PYI0BAHUEM;

nPOBOOUNb XUMUYECKUIL IKCHEPUMEHN:

— MOATBEPXKAAOIINN XUMUYECKHN COCTAB HEOPTAHUYECKUX COCIMHCHUN;

— TOATBEPXKAAIOIIMKA XUMHUYECKHME CBOWCTBA UW3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BELIECTB;

— TI0 TIONYYEHUI0, COOUPAHUI0 M PACIIO3HABAHUIO T'a3000Pa3HBIX BEIIECTB
(kucnoponaa, BOI0poaa);

GOIUUCTIAMD:

— MacCOBYIO JIOJIO0 XUMHUYECKOTO dJIEMEHTa 1Mo (popMyJie COeTUHEHUS;

— MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

— MacCy OCHOBHOTI'O BEILIECTBA 10 U3BECTHOU MacCOBOM J0JIM IPUMECEN;

— 00BEMHYIO JOJII0 KOMITIOHEHTA ra30BOM CMECH;

— KOJIMYECTBO BEIIECTBA, O0OBEM WJIM MacCy BEIIECTBA IO KOJUYECTBY
BEIECTBA, 00BEMY WIIM MAacCE PEareHTOB, WU MPOIYKTOB PEaKITUH;

UCNOJIb308aMb NPUOOPEMERHbBIE 3HAHUA U YMEHUA 8 NPAKMUYECKOU

0esamelbHOCHmU U HOBCEOHEBHOU HCUZHU:

— nns 6e3omacHOro OOpalleHus ¢ BeHeCTBAaMU W MaTepHallaMH B
MMOBCEHEBHOM >XKM3HM M TPAMOTHOTO OKa3aHWS NEPBOW IMOMOIIM MPU O0XKOTax
KUCJIOTAMH U IIEJI0YAMU;

— 17151 OOBSCHEHUSI OTACIBHBIX ()AaKTOB U MIPUPOIHBIX SIBIICHUN;

10
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— IS KpUTUYECKOW OIeHKH MH(OpMaIMK O BEIIeCTBaX, MUCIOJIb3yEeMbIX B
OBITY.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCS:

XapaKTepU30BaTh OCHOBHBIE METOJIbI TMO3HAHUS XHUMHYECKUX OOBEKTOB:
HaOII0/IEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOICTUPOBAHNE.

pa3InyaTh XUMUYECKUE OOBEKTHI (B CTATHUKE):

— XMMHYECKHE 3JIEMEHTHI U MPOCTHIE BEILIECTBA;

— MeTaulbl M HEMEeTaulbl M  XapaKTepu30BaThb OTHOCUTEIBHOCTb
NPUHAIEKHOCTH

TaKuX OOBEKTOB K TOW WJIM UHOM TPYIIIIE;

— TUJIPOKCUJBI (KUCIOPOACOAEpKAIIUE KUCIOThI, OCHOBAHUS, aM(OTEpHbIE
TUAPOKCHUBI);

— OKCH/JIbl HecoJieo0pas3yrolye 1 cojeodpasyromue (KUCI0THbIE, OCHOBHBIE,
am(poTepHbIC);

— BQJICHTHOCTb U CTENIEHb OKUCJICHUS;

— CUCTEMATUYECKUE U TPUBUAIBHBIE TEPMUHBI XUMUYECKO HOMEHKJIATYPBIL;

— 3HAaKOBYI0 CHCTEMYy B XUMHUU (3HaKu U (HOPMYJIbI, HHAECKCH H
KO3 (PUIMEHTBI, CTPYKTYpPHbIE U MOJEKYJISpHbIE (POPMYJbl, MOJEKYJISpPHbIE
YpaBHEHUS peakiyii, 0003HaYEHUsI CTETIEHH OKUCIICHHS U 3apsiia HoHa B (popMyiie
XUMHUYECKOTO COETUHEHHS);

paznuyaTh XUMHYECKHE OOBEKTHI (B IUHAMHUKE):

— OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUY;

— CXEMbI ¥ YPAaBHEHUSI XUMUUYECKUX PEAKIINA;

COOTHOCHTS:

— 3K30TEPMHUYECKHUE PEAKIIUU U PEAKLIUU TOPEHUS;

— KaTaJIUTHYECKUE U (JEPMEHTATUBHBIC PEAKIINH;

— METaJlJI, OCHOBHBII OKCHUJI, OCHOBaHUE, COJIb;

— HEMETAJLJI, KUCJIOTHBIN OKCHUJ, KUCJIOTA, COJIb;

— CTPOEHHUE aTOMa, BUJl XUMUYECKOM CBSI3U, TUIT KPUCTAIIMYECKON PEIIETKU
U (pU3MYECKUE CBOWCTBA BEUIECTBA;

— HaxOoXJCHHE DJIEMEHTOB B MPHUPOJIE U MPOMBILIUICHHbIE CIOCOOBI X
MOy YEeHUS;

— HeoOXO0JIMMOCTh XMMHUYECKOTO MPOU3BOJACTBA W TPEOOBAHUI K OXpaHe
OKPYIKAIOIIEN CPEBI;

— HEOO0XOJUMOCTh MPUMEHEHHS COBPEMEHHBIX BEIIECTB M MaTEpUaloB U
TpeOOBaHUSI K 3I0POBbECOCPEIKECHHUIO;

BBIJIBUTaTh U HKCHEPUMEHTAIbHO MPOBEPSITh TUMOTE3bl O XUMHYECKHX
CBOMCTBax BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHHSI U NMPUHAMIECKHOCTH K
ONpeNeNEHHOMY KJaccy (IpyIe) BELIECTB;

MIPOrHO3UPOBATh CHOCOOHOCTh BELIECTBA MPOSBIATH OKUCIUTEIbHBIE WU
BOCCTAHOBUTEJbHBIE CBOMCTBA C YYETOM CTENEHEH OKHUCIEHUS 3IIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB, a TAK)KE IMPOIYKTOB COOTBETCTBYIOLIUX OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUH;

11
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COCTABJISITh YpPaBHEHHUS pPEAKIUWA C y4aCTHEM THUIHMYHBIX OKUCIUTENEeH u
BOCCTAHOBUTEJIEH HA OCHOBE JIEKTPOHHOTO OaaHca,;

MPOBOJUTH PACUETHI 0 XUMUYECKUM (HOpPMYJIaM U YPaBHEHUSIM:

— J17151 BBIBO/IA (POPMYJIBI COETMHEHHUS 10 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— IO MPUTOTOBJICHUIO PACTBOPA C UCTOJB30BAHUEM KPUCTAJIIOTUIPATOB;

— C UCIOJIb30BAHUEM MOHSATUMN «KMOJIb», «MMOJIbY, K4UCIO ABOTaipon;

MIPOBOJIUTh XUMUYECKUHA IKCIIEPUMEHT C HEYKOCHHTEIBHBIM COOIIIOICHUEM
MpaBUII

TEXHUKHA 0€30MaCHOCTH:

— 1O YCTAaHOBJICHHIO KAaue€CTBEHHOTO U KOJUYECTBEHHOTO COCTaBa
COEIMHEHNS;

— TIPY BBINOJIHEHUH UCCIEA0BATEIBCKOTO IIPOEKTA;

— B JOMAIIHUX YCIIOBUSIX;

UCIIOJIb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIETCHIIMH JJI BBITOJHEHUS
MIPOEKTOB U y4eOHO-MCCIEIOBATEIBCKUX 3a/1au M0 W3YUYEHHUIO CBOMCTB, CIIOCOOOB
MOJIYYEHHUSI ¥ PACTIO3HAHUS BEUIECTB;

OTpeNeNsaTh UCTOYHUKA XUMHUYECKON HH(OpMaIMu, MPE/CTaBIsATh CIUCOK
MH(POPMAIIMOHHBIX PECYpPCOB, B TOM YHUCJIE U HAa UHOCTPAHHOM SI3bIKE, TOTOBUTH
MH()OPMAITMOHHBIN MPOIYKT U MPE3EHTOBATH €T0;

OOBEKTUBHO OIIEHMBaTh HWHQPOpMAIIMIO O BEIIECTBAX M XHUMHYECKUX
mporeccax, KpPUTHUYECKM  OTHOCUTCA K  MCEBAOHAYy4YHOW  HMH(pOpMAIUU,
HEJI00POCOBECTHOM pekiiaMe B CpeICTBaX MacCOBOM MH(pOpMaInH;

co3/laBaTh MOJIEIA M CXEMbl IJI PEIICHUS YYeOHBIX U IO3HABATEIbHBIX
3a1ad.

MNEJAT'OI'MYECKHE TEXHOJIOI'NU, NCIHOJb3YEMBIE B
OBYUYEHUU XUMUU

YuuteiBas cnenuduky OOydyaloImUXCs W BO3PACTHBIE OCOOEHHOCTH
HanOoJiee TMPUEMIIEMBIMU TEXHOJIOTHSIMU Ui MCIOJB30BaHMS B y4eOHOM
mpoliecce Jjisi MEHS CTaJIn:
HccaenoBaresbckasi TEXHOJIOTUS

XapakTepHO dYepTOH MCCIENOBATEILCKON TEXHOJIOTUH SIBISIETCS CIIOCOOHOCTH
YUEHHUKA MMPOEKTUPOBATH MPEACTOSIIYIO IS TEIbHOCTD, OBITh €€ CyObhEKTOM.
BaxHbIMU BUJIaMH MCCIIEIOBAaHUN 00YUYAIOIINXCS IO XUMUU SIBJISTFOTCS

- peIIeHUE XUMUYECKUX, XUMHUKO-IKCIEPUMEHTAJbHBIX, (DU3NYECKUX U XHUMHUKO-
TEXHOJIOTUYECKHX MPOOJIEM;

- pelIeHrEe KaY€CTBEHHBIX XUMUYECKUX 3a/a4;

- HACTOPUKO-TIONCKOBAs  HCCIENOBATENbCKasg  JEATEIbHOCTh,  ITOATOTOBKA
MPOEKTHBIX 3aJaHUM;

- CAMOCTOSITEIIBHOE MPOTHO3UPOBAHUE U MOJEIMPOBAHUE XUMUYECKUX PEAKIUN U
IIPOLIECCOB;
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- TNOpPOEKTHAas [JEATEIbHOCTh HA OCHOBE HMHUTAlUd W  MOJEIHPOBAHMS
MIPOU3BOJICTBEHHBIX IPOLECCOB.
Monay/ibHasi TEXHOJIOTHS

[{enpro MOAYJIBHON TEXHOJIOTUN ABJISIETCS COJZICIICTBUE Pa3BUTHUIO
CaMOCTOATENILHOCTH  OOYyYalollMXcsi, HX YMEHHs paboTarb C  Y4YETOM
WHUBUYyaJIbHBIX CIOCO0OB MpopaboTku yueOHoro Marepuana. Becb mporecc
MOJAYJBHOTO OOY4Y€HHUsI CTPOUTCS Ha OCHOBE OCO3HAHHOTO IIeJIeTOIaraHus |
camoIIeNIeTIoONaraHusl ¢ HepapXxue OMKHUX (3HAHWS, YMCHHUS, HAaBBIKH) H
MEPCIEKTUBHBIX  (pa3BUTHE CHOCOOHOCTEM JU4yHOCTH) 1ened. [IpuHnun
MOJYJIBHOCTH MPEANOJaraeT eJIbHOCTh U 3aBEPIICHHOCTD, IIOJIHOTY U JJOTUYHOCTh
MOCTPOCHUSI €AMHUI] Yy4eOHOro Marepuaia B BHUAE OJOKOB-MOJYyJEH, BHYTpU
KOTOPBIX Yy4E€OHBIM MaTepuall CTPYKTYPUPYETCS B BHUJE CHUCTEMbl YYEOHBIX
AJIIEMEHTOB

3) IIpoexkTHAsi TEXHOJIOT U

CyILIHOCTh TEXHOJIOTMU MPOCKTHOM JIESITEIBHOCTU — CTUMYJIMPOBATh HHTEPEC
peodsT K onpeereHHbIM MpobieMaM, TIPEIoIaraoliuM BlIaJIeHUE ONPECICHHON
CyMMOM 3HAaHUH W Yepe3 MPOEKTHYIO HAESITEIbHOCTh, MPEAYCMATPUBAOIIYIO
perieHue mpoOJeM, MoKa3aTh MPAKTUYECKOe MPUMEHEHUE MOJYyYEHHBIX 3HAHUM.
Yare Bcero, MpoeKThl UMEIOT KOMIUIEKCHBIN XapakTep, coueTasi B ce0e HECKOJIBKO
BUJIOB (HampuMep, UCCIEI0BATEIbCKUI + MPaKTUKAa-OpUEHTUPOBaHHbIN). [IpoekT,
B OCHOBHOM, pacCMaTpPUBACTCS KaK JIUJAKTUYECKUM SKBUBAJICHT HAYYHOTO
WCCIICIOBAHUSI U OMPEAEIISIETCS KaK JeATeIbHOCTh IIKOJIBHUKOB, OOBEIUHEHHBIX
oOmieil wuaee W3ydYeHUsT W TIOMCKA PEIICHUs] KOHKPETHBIX NpoOJeM TMpHu
HETMOCPEJCTBEHHOM MX B3aHMOJICCTBUU C COLIMAIBHBIM OKPY>KEHHEM.
PasBuBaromee oO0y4yeHMe - TEXHOJIOTHS, NMPU KOTOPOM pAa3BUTHUE YEJIOBEKa

SBJISIETCS HE TMOOOYHBIM MPOAYKTOM, a MPSMOU M TJIaBHOW 11ebi0. OCHOBHBIMU
OCOOEHHOCTSIMHU ATOM TEXHOJIOTHHU SIBIISIETCS TO, YTO O0YHarOIIUICS MTPEeBpaLLaeTCs]
B CyOBbEeKTa TIO3HABaTEIbHOW JEATEIbHOCTH, pa3BUBAeTCsI Ha (POPMUPOBAHUU
MEXaHM3MOB MBIIUIEHNsA, a He JKcruryatauuu namsatd. CyTh pa3BHUBAIOLIETO
oOy4eHHs] — B CO3[aHUU YCJIOBUH JJIsl pa3BUTHUS ydyalierocsi, GopMUpoBaHUS Y
HEro TNOTPEOHOCTM U CHOCOOHOCTH CaMOPa3BUTHUIO, HUX MaKCUMaJbHON
peanu3auuu. TeXHONOrMu pa3BUBAIOMIETO OOYYEHHUs JOJDKHBI JIaTh ydaluMCs
HABBIKU MIOMCKOBOM JIEATEIBHOCTH 110 PEUICHUIO HOBBIX MTPOOJIEM.

TexHo10THA PA3HOYPOBHEBOI0 00y4YeHUS

Ona Oazupyercs Ha NEAAroruvyeckoi mnapajaurme, COTJacCHO KOTOPOW paziuyms
OCHOBHOM MAaccChl y4alIuxcs M0 YPOBHIO 00y4aeMOCTH CBOJSATCS MPEXKIE BCErO KO
BPEMEHHU, HEOOXOAMMOMY YYEHHMKY AJi1 YCBOEHHA yuyeOHoro marepuana. Llenb
ATOH TEXHOJOIMM — OOECIEUUTh YCBOEHUE YUYE€OHOro Marepuaga KaKIbIM
YUYEHUKOM B 30HE €ro OJmkKallllero pa3BUTHs Ha OCHOBE OCOOEHHOCTEW ero
CYOBEKTHOTO OIBITA.
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[lenpt0 3TOM TEXHOJOTMHM SABISICTCS: CO3JaHME U Pa3BUTHE JUYHOCTHOM
BApUMATUBHOM M JMHAMHYECKOM MOJIENU MBIIUICHHUS, OpPUEHTUPOBAaHHOM Ha
BBIPA0OTKY TMPAKTHUECKUX PEIICHUNA MPeoAOoSieHUusT KOHKPETHOM CUTyaluu;
aKTUBH3allMs 3HAHUMU, 3aKpEIUICHHE NPUEMOB BJIaJICHHUS UMHU 10 YPOBHSA YMEHMIA,
pa3paboTka MapuIpyTa JOyYHMBaHUS OTKPHIBAEMBIX TPOOETIOB 3HAHUM.
TexHo10rHsA NPOrPpaAaMMHPOBAHHOTO 00y4YeHUS] XUMHHU

3TO CAMOCTOSATEIHFHOE U3ydeHHEe YIeOHOTO MaTepuasa yJaluuMICs MO MOIIaroBon
nporpaMmMe W B HUHJMBHAYyaJIbHOM TEMII€, PE3yJbTaThl KOTOPOM  JIErKO
JIMArHOCTUPYIOTCS U olleHuBatoTca. CpeacTBaMu MPOrpaMMUPOBAHHOTO 00yUYEHUs
XUMUH  SBJISIIOTCS:  MPOrPaMMHPOBAaHHBIE  IMMOCOOUsS, TPOrPaMMHPOBAHHbBIE
JOTIOJTHEHUS K y4eOHUKaM, MPOTpaMMUPOBAaHHBIC COOPHUKH 3a/1a9 U YITPAKHCHUH,
MIPOTrPAMMHUPOBAHHBIC JKCIIEPUMEHTAIbHBIC MPAKTUKYMBI, paboune TETpaad |
COOpPHUKH TECTOB.

NudopManuoHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTUH

DTa TEXHOJIOTHS MOAPAa3yMEBAET UCIOJIb30BAHUE PA3IUYHBIX MTPOTrPaMMHO-
TEXHOJIOTUYECKUX KOMIUIEKCOB 10 TMPEAMETy B KAaueCTBE AJIEKTPOHHBIX
MyJIbTUMEIUMHBIX TMOCOOMI; KOMIBIOTEPHBIX OOyYalOUX W TECTUPYIOIIHMX
CUCTEM, CPEJICTB HArJsJHOrO MpeAcTaBieHuss nHGopManru. Takke UCHoIb3yeTcs
MPUKIAJAHOE MPOTPAMMHOI0 O0OECIIEUEHHE JIsl CO3/IaHUs YUUTENEM COOCTBEHHBIX
00y4aronux MporpaMMHBIX TPOTYKTOB.

TexHoJsiorus pa3BuTHsA KpuTHYeCKOro MpiuieHusi (TPKM)

DTa TEXHOJIOTHS TPOAYKTHBHA JHUIIL TOTAA, KOTJA IIIKOJBHHKH 00JagaroT
KPUTUYECKUM  MbIUIeHHeM. OpueHTaluss Ha  KPUTHYECKOE  MBIIIICHUE
MpeanojaraeT, YTo HUYTO He MPUHUMAETCS Ha Bepy. KpuTuueckoe MBbIIIJICHUE —
ATO CIOCOOHOCTh CTaBUTHh HOBBIE BOMPOCHI, BBIPAOATHIBATH Pa3HOOOpA3HbBIC
apryMeHTBI, TPUHUMATh HE3aBUCUMBIE MPOTyMaHHbIE PEIICHUS.
310poBbecOeperaime TEXHOJIOTMH

ITon 3mopoBbecOeperaromieid 00pa30BaTEILHON TEXHOJOTHEH ITOHUMAIOT
CUCTEMY, CO3/IAIONIYI0 MAaKCUMaJIbHO BO3MOJXKHBIE YCIOBUS JUIsl COXPAHCHHS,
YKPEIUICHUS W Pa3BUTHS yXOBHOTO, 3MOIIMOHAJIBLHOTO, WHTEIUIEKTYaJIbHOTO,
JUYHOCTHOTO U (PM3UUECKOTO 3JI0POBBS BCEX CYOBEKTOB 00pa3oBaHus (yUaluxcs,
MeJIaroroB u 1p.). B 3Ty cucremy BXoaur:

- WCMOJIb30BAaHUE [IAHHBIX MOHHUTOPHUHTA COCTOSIHUSI 3/IOPOBbSI  ydaIIUXCH,
MPOBOJAUMOTO MEIUIIMHCKUMHU DPAOOTHUKAMHM, UM COOCTBEHHBIX HAOJIOJCHUN B
mporecce peanu3anuy  00pa30BaTENIbHONH  TEXHOJIOTMH, €€ KOPPEKIUsS B
COOTBETCTBHH C UMEIOIIMMHUCS JTAHHBIMH;

- y4eT OCOOEHHOCTEH BO3pPACTHOIO pa3BUTUSI IIKOJBHUKOB M pa3paboTka
oOpa3oBaTeIbHON  CTpAaTEeTMH, COOTBETCTBYIOIIEHM OCOOCHHOCTSM  IMaMSITH,
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MBIIIJICHUs, PaOOTOCIOCOOHOCTH, AKTUBHOCTA MW T.JA. Yy4alluXcs  JIaHHOU
BO3PACTHOW IPYyTIIBI;

-CO3/IaHl€e  OJIArOMPUATHOTO  AMOLUOHAIBHO-TICUXOJIOTHYECKOT0  KJIMMaTta B
MIPOIIECCE PEATN3ALNHI TEXHOJIOTHH.

HUrposbie TeXHOJIOTUHN

Hcnonp30BaHue Wrp Ha ypokax - HEOOXOJMMOE YCIIOBUE Pa3BUTHS yHaIUXCH.
KoHeuHO, Hapsay ¢ peunieHMEM WUIIOCTPUPOBAHHBIX 331ad M CO3JAAaHUEM
MOJIOKUTEIHHON DMOIMOHANBHOW OKPAacKH Y4eOHOM JesSTeNbHOCTH, JI0ObIe
o0yuJaroIue Urpbl JOHKHBI HIMETh OOJIBIIYIO COACPKATEIbHYIO U MIO3HABATEIHHYIO
HACBIIIEHHOCTh, HAyYHOCTh. B CBS3M C YCHJIEHMEM pa3BUBAIOILIETO AacleKTa
BO3MOKHA LI€Jb: (POPMHUPOBAHUE HAYAIbHBIX YMEHUN MNPEANPUUMYUBOCTUA Y
yuamuxcsi. Eil COOTBETCTBYET ypOK J€I0BOr0 OOIIEHHS M TaKue €ro (hopmbl, KaK
JieNoBasi Wrpa, JWUCKYCCHsl, YPOK TBOPYECKOTO NPOEKTHUpoBaHus u 1p. Hx
MCITOJIb30BAHUE JIa€T MOJIOKUTEIbHBIE Pe3yIbTaThl HA MpaKkTUKE. [[eno B TOM, 4TO
KaXkaast U3 GopM ypoKa: JIEKIHsI, CEMUHAp, IPAKTUKYM, UTPa, MOTYT UMETh pa3Hble
LEeNHU, a MOTOMY BIHUCBIBAIOTCS B JIOTUKY CHCTEMbI 3((EKTUBHBIX Yy4eOHBIX
3aHATHI IO TeMe, paslielly, KaKk B Hadyajle MU3y4YeHMs, TaK M Ha APYIHX 3Tarax
OBJIQZICHUs] y4eOHBIM MaTepuajoM. Bce 3aBUCHUT OT TOro, Kakas Lenb OyJeT
JOMUHUPOBATh HA JAHHOM Y4EOHOM 3aHATUU

9 knacc

(68 yacos, 2 yaca B He1eJII0)

VYuebnuk Xumus. 'abpuensnO.C., OctpoymoB U.I'., Cnagkos C.A.. 3.
«IIpocsemenue» 2020 r.
B cootBerctBuM ¢ yueOHbIM TIaHOM MBOY COII Ne36 Ha uzydeHue XUMUU
B 9 Kj1acce OTBOAUTCA 2 Yaca B HEJICIII0, 68 4acoB B TOJI.
- KOHTPOJIBHBIX pabOT 4
- MPaKTUYECKUX padboT 7

[ToBTOpeHue u 0000IIIEHNE CBEICHHI 0 KypCy 8 Kiacca
bunapnsie coenunenusi. OKCuabl cojeodpa3yrolre U Hecoeoopa3yolue.
['unpokcunsl: ocHOBaHMs, aM(oTepHbIe, KUCTOThl. CpeaHue, KUCIbIe,
OCHOBHBIE COJIH.

O06o001mIeHue CBeIeHUH 0 XUMHUYECKUX peakiusax. Kinaccudukamms
XUMUYECKUX PEAKITUH TI0 Pa3IMYHBIM OCHOBAHHUSAM: COCTABY U YHUCITY
pearupyronmx 1 00pa3yroIuxcs BEmecTB, TeIIoBoMy dh(EKTy, HallpaBIEHUIO,
U3MEHEHUIO CTENEHE OKHUCIICHHSI 3JIEMEHTOB, 00pa3yoIIUX pearupyromme
BElIeCTBa, (pasze, NCMOIb30BAHUIO KaTalu3aTopa.

ITonATHE O CKOPOCTH XUMHUUYECKOU peakunn. DakTopsl, BIUAIOIIME HA
CKOPOCTb XMMUYECKUX PEaKIUil: MPUpOAa pearupyromux BEeIecTB, UX

15

15



MBOY COIII Ne36
Hoparumosa /1.b.

KOHIOCHTpAlU:A, TEMIICpATYpA, INIOIIaAb COIIPUKOCHOBCHUS, HAJTUYIHC
KaTajJu3aTropa. Karanus.

[TonsitTue 00 ANEKTPOIUTHUYECKON  AUCCOLMALMHU. IJIEKTPOJIUTHI U
HEJJICKTPOIUTHL. MexaHu3M JAUCCOUMALUHU  BJEKTPOJUTOB C  Pa3IUYHBIM
xapaktepoM CBsi3u. CTeneHb 3JIEKTPOJUTUYECKON auccounanuu. CHUIbHBIE |
CJ1a0bIe 3JIEKTPOJIUTHI.

OCHOBHBIE  TIOJIOKEHHUSI TEOPUU  BJIEKTPOIUTHYECKONW  JUCCOIUALIUM.
Knaccudukanms noHOB M WX cBoWcTBa. KHCIOTBI, OCHOBaHMS M COJHM Kak
AMEKTPOIUTHL. VX KiaccuduKamms u TUCCOIUAITH.

OO0mue XMMUYECKHEe CBOMCTBA KHUCJIOT: U3MEHEHUE OKPACKU MHIUKATOPOB,
B3aUMOJCHUCTBUE C METAJUIaMU, OKCUIAMU U THAPOKCUIAMU METAJUIOB U COJISIMHU.
MouiekynsipHbie U HOHHBIE (ITOJIHBIEC U COKPAIIEHHBIE) YPaBHEHUS PEAKIIUA.
XUMHUUYECKUM CMBICII COKPAIIEHHBIX YPAaBHEHUW. Y CIIOBUS NPOTEKAHUS PEaKLUN
MEXKY DJICKTPOJIMTAMHU 10 KOHUA. Pl aKTUBHOCTH METAJUIOB.

OO0mue XMMHYECKUE CBOWCTBA IIEJIOYEH: B3aUMOJCHCTBUE C KUCIOTAMH,
OKCHUJaMU HEMETaJlIOB, coyisiMu. OOIIMe XUMHUYECKUE CBOMCTBA HEPACTBOPUMBIX
OCHOBAHHWI: B3AaMMOJICVCTBHE C KUCIOTAMU, PA3JIOKEHUE IIPU HArPEBAHUH.

OOmue XUMHYECKHME CBOMCTBA CpPEIHUX COJIEH: B3aUMOJIECHCTBUE C
KUCJIOTaMH, IIEJI0YaMH, COJIIMU M MeTaJlaMu. B3anMoneicTBUE KHUCIBIX COJEH
CO LIEJIOYaMHU.

['uaponu3s, kak 0OMEHHOE B3aMMOJICHCTBHE coieil ¢ BoJoW. ['uaponus comu
CUJILHOTO OCHOBaHUS U cj1aboi KUCIOThL. ['uaposiu3 conu ciaboro OCHOBaHUS U
cwiibHOM KUCHOTHI. [IIkana pH.

CBoiicTBa KHCJIOT, OCHOBaHUW, OKCHUJIOB M COJE€H B CBET€ TEOPUHU
DJEKTPOJUTHYECKON  JUCCOLUMALMU U OKHUCIMUTEIBbHO-BOCCTAHOBUTEIIBHBIX
pEaKIUi.

1. CBolicTBa KUCIIOT, OCHOBAaHUM, OKCHJIOB U COJIEM B CBETE TECOPUHU
AIEKTPOJIUTUYECKON TUCCOLUALMU U OKUCIUTEIBHO -
BOCCTAHOBUTEJBHBIX PEAKLIUN

Hemerabl 1 ux coenuHenus

CrpoeHrne aTOMOB HEMETAUIOB M MX MojoxkeHue B Ilepuogmueckoit
cucreme. Psan anekrpoorpunarenbHocTd. Kpuctammueckue peméTku HEMETaUIOB
— TMPOCTBIX BEHIECTB. AJUIOTponus W €€ NpuyrMHbl. PU3HYECKHME CBOWCTBA
HeMeTauioB. OOmMe XUMUYECKHE CBOMCTBA HEMETAJUIOB: OKHMCIUTEIbHBIE U
BOCCTAHOBUTEJILHBIE.

["anorensl, CTpO€HUE UX AaTOMOB M MOJEKYJ. PU3MYECKHE U XMUMHUYECKUE
CBOMCTBAa TaJIOT€HOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB TaJIOT€HOB B
3aBUCHUMOCTH OT HUX mojoxeHus B Ilepuonnueckon cucreme. Haxoxxnenune
raJIOr€HOB B IPUPOJIE U UX MOJyYEeHHE. 3HAUEHHE U TPUMEHEHUE TAIOT€HOB.

['asoreHoBOOPOABI M COOTBETCTBYIOUIME WM KHCIOTBHI: IUIABUKOBasd,
CoJIsTHas, OpPOMOBOJOpPOAHAs, HoM0BoAoponaHas. [amorenuanl. KauecTBeHHBIC
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peakuMd Ha TaJOreHUI-UOHBI. [IpUMEHEHHEe COeAMHEHWH TajJOreHOB W HUX
OMoJOorNYecKas poJib.

Oo6mas xapakrepuctuka snemeHToB VIA-rpynnsl. Cepa B mpupoae u eé
noyiydeHue. AJUIOTPOINHbIE MOJAU(PUKALUUA Cepbl U HUX CBOMCTBA. XUMHUYECKHE
CBOMCTBA CEPBI U €€ PUMEHEHNE.

CepoBOJIOPO/I: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE U XUMHUYECKHUE CBOWCTRA,
nonyueHue u 3HadeHue. CepoBojoponHas kuciora. CyabGuabl U UX 3HAYCHHE.
JIroMuHO(OPBHI.

Oxcup cepsl (IV), cepancras kucnora, cynbputsel. KauecTBenHas peakuus
Ha CyJIb(PUT-UOH.

Oxcun cepsl (VI), cepnas xkucnora, cyinbdatsl. Kpucramioruaparsl.
KauectBenHas peakius Ha CyJb(}ar-uoH.

CepHast KUCJIOTa - CUJIBHBIN 251eKTpoiuT. CBONCTBA pa30aBlIeHHON CEepHOU
KHCJIOTBI, KaK TUITMYHON KUCIIOTHI: B3aUMOJECHCTBUE C METAJIIaMH, OCHOBHBIMH U
aM(pOTEpHBIMU OKCHJIAMH, OCHOBAaHUSIMH U aM(OTEpPHBIMU THUIPOKCHIAMH,
consimu. KauecTBeHHas peakius Ha CyJib(haT-HuoH.

OOwas xapakrepucTuka 3yeMeHToB VA-rpynnsl. A30T, CTpOEHHE aroma U
MOJIEKYyJibl. DU3NUECKNE U XUMHYECKUE CBOWCTBA W NMPUMEHEHHE a30Ta. A30T B
IPUPOAE U €ero OUOIOruYecKas poJib.

AMMMaK, CTpPOEHUE MOJIEKYJIbI U (pU3MYecKrue CBOMCTBA. AMMHA4YHas BOJaA,
HAIIATBIPHBIM CIHPT, TUApAT amMMmuaka. [JOHOpPHO -aKLENTOPHBIA MEXaHWU3M
oOpa3zoBaHus KaTHOHA aMMOHHUs. BoccTaHoBuTenbHbIE cBOMcTBa amMuaka. Coyu
aMMOHHUS U X NpuMeHeHne. KauecTBeHHas peakiysi Ha KAaTHOH aMMOHHSL.

Oxcuapl a30Ta: HECOJIEOOpasyIoUIMe U KUCIOTHbIE. A30THUCTasi KUCIOTa U
HUTPUTHL. A30THAs KHCIIOTA, €€ MOJIyYEHUE U cBoWicTBa. HUTpaThl.

®ochop, crpoenue atoma u amworponusi. Pochuapl. Pochun. Oxcup
dbochopa(V) u oprodochopnas kucimora. Docharer. DochopHbie yaoOpeHUs.
NHcekTuuuabl.

OO6mast xapaktepuctuka 3iaemMeHToB [V A-rpymnmbl: 0COOEHHOCTH CTPOEHUS
aTOMOB, MPOCTBIX BEIIECTB M COEAMHEHWM B 3aBUCHMOCTH OT IIOJIOKEHUS
anemeHTOB B Ilepuoanueckoii cucreme. Yriaepoa. AJUIOTPOINHbIE MOAU(DUKALINN:
anmas, rpagut. AMOpPQHBIN yIraepoa U ero copra: caxa, aKTUBUPOBAHHBIN yroJib.
AncopOuusa. XuMuueckue cBoiicTBa yriaepoga. Kokcoxumuueckoe npou3BOICTBO
u ero npoaykuus. KapOusl.

Oxkcun yriepona(ll): ctpoenue Monexynbl, MOJy4eHHE M €ro CBOWCTBA.
Oxcun yraepoma(lV): cTpoeHue MONEKYJbI, MOJIy4YEHHE M €ro CBOMWCTBA.
VYronpHas kucinora. CoiaM yrojibHOM KUCIOTHL: KapOOHAThl U TUAPOKApOOHATHI.
TexHnueckas v nuieBas cojaa.

Heoprannueckue u opraHu4eCcKre BEMIECTBA. Y IJI€BOAOPOAbI. XUMUUYECKOE
CTPOEHUE OPIraHMYECKUX BEILIECTB, KaK MOPSAIOK COCIMHEHHSI aTOMOB B MOJIEKYJIE
110 BAJICHTHOCTH.
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MertaHn, 3TaH, KaK NpeIeNbHbIE YIJIEBOAOPOAbL. DTUJIEH U allETUJIEH, Kak
HerpeaebHble (HEHACHIIIEHHbIE) YTIeBOAOPOAbl. ['OopeHue yriieBoJopoaoB.
KauecTBeHHbBIE pEAKIIMU HA HENIPEIEIbHBIE COETUHEHNUS.

DOTUNIOBBIM  CIIUPT, €ro MOJy4YyeHUe, NPUMEHEHHEe M (U3UOJIOrHYEcKOoe
nercreue. TpéxatomHeld crnupT riauuepuH. KauecTBeHHass peakuus Ha
MHOTOATOMHBIE CITUPTHI. YKCYCHAs - MPEACTABUTENb Ki1acca KapOOHOBBIX KUCIIOT.

Kpemunii, ctpoeHne ero aroma u cBoWcTBa. KpemHuidi B mpupoje.
Cwmnnuast 1 cunad. Oxeun kpemuus(1VY). KpemuueBas kuciora u €€ comu.

[Ipon3BoncTBo  crexkiia M LeMmeHTta.  Ilpoaykums — CHIIMKAaTHOM
MPOMBITIUICHHOCTH: ONITHYECKOE BOJIOKHO, KepamuKka, dhapdop, dhasHc.
OnTuyeckoe BOJIOKHO.

Hemeramnsl B npupone. ®@pakunoHHas MEPEroHKA XUAKOTO BO31yXa Kak
croco0 MoJIydeHus KHciIopona, a3oTa, aprona. Ilomyuenue docdopa, KkpemHus,
XJIopa, Hoaa. DIIEKTPOIU3 PaCTBOPOB.

[Tonmy4yeHue cepHOM KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTHUECKAs CXEMA,
METO/]I KUIISALIETO CII0sI, IPUHIIMIIBI TETNIO0OMEHA, TPOTUBOTOKA U LIUPKYJIISLIUH.
OneyM. [Ipon3BoACTBO aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOTHYECKAs CXeMa.

MeTainsl ¥ ux COCIUHCHUA

[Tonmoxenne metaiuioB B [lepuoauueckon cucteMe XUMHUYECKUX JIEMEHTOB
. 1. MenneneeBa, CTpOEHHE UX aTOMOB M KPUCTANIOB. MeTammyeckas CBA3b U
METaJUIMYEeCKass KpUCTauimyeckas pemerka. Pu3znueckue CBOWCTBA METAJUIOB:
AJIEKTPO- U TEIUIONMPOBOJHOCTh, OTpaXKarolasi CHOCOOHOCTh, IUIACTUYHOCTD.
CruiaBel UEPHBIE U LIBETHBIE.
Mertaminel Kak BOCCTAHOBUTENU. OJEKTPOXMUMHUYECKHU Psifl  HaNpSKEHUI.
B3auMopnencTBrue METAIIOB C HEMETAUIaMU, OKCHUIAaMH, KHUCJIOTaMH, COJISIMHU.
AJIFOMUHOTEPMHUSI.
CtpoeHre aTOMOB M TMPOCTHIX BEIIECTB HIEJIOYHBIX METAJUIOB. 3aBUCHUMOCTD
(bU3NYECKUX U XUMUYECKUX CBOMCTB IIEJIOUYHBIX METAUIOB OT 3apsJiOB sJep HX
aToMOB. OKCHUABI U TUJIPOKCUIBI IICJIOYHBIX METAJLIOB, UX MOJYy4YEHUE, CBOMCTBA,
NpUMEHEHNE. BaKHENIINE COJIM IIEJIOYHBIX META/UIOB, UX 3HAYCHUE B KUBOWU U
HEKUBOUW MPUPOJIE U B )KU3HU YEIIOBEKA.
CtpoeHue aTroMOB M TMPOCTBIX BEHIECTB IIEJIOYHO3EMEIIBHBIX METaJJIOB.
3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX CBOMCTB IIEJIOUYHO3EMETbHBIX METAJIOB
OT 3apsfoB siaep uX aroMoB. OKCHUIIBI M THAPOKCHIBI HIEJIOYHO3EMEIbHBIX
METAJUIOB, UX IMOJYy4YEHNUE, CBOMCTBA U TPUMEHEHNE. BaxkHenme conu menoyHo -
3€MEJIbHBIX METAJUIOB, X 3HaUEHWE B MPUPOJIC U KU3HU denoBeka. KapOoHatsl u
THIPOKAPOOHATHI KAJIBITHSI.
XKéctkocTh BOAbI: BpeMeHHast U mocTtosiHHAs. CrocoObl yCTpaHEHUsT BPEMEHHOM
x€ctkoctu. CrocoObl  yCcTpaHEHUsST  TMOCTOSSHHOW  KECTKOCTU.  OHWTEHI
CoenvHeHus aqlOMUHUS B OpUpoje. XHUMHUUYECKHE CBOICTBA AIFOMUHUSL.
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Oco0eHHOCTH OKCHAA U THAPOKCHIA AIOMUHUS KaK aM(pOTEPHBIX COCAMHEHHI.
Baxxneiiume conu amoMuHus (XJI0pu, cyiabdar).

OcobOeHHocTu cTpoeHusi aToMa >kenesa. JKenezo B mpupone. Baxueitmue pynabl
xene3a. Oxcunpl u ruapokcunnl sxenesa(ll) u xeneza(lll). Comu xeneza(ll) u
xene3a(lll). OOnapyxeHHMe HOHOB KAaTHOHOB Je€jle3a B pPacTBOpE. 3HAYEHHE
COECIMHEHNH JKeJe3a.

Koppo3ust xumuyeckas u 3eKTpOXUMHUIecKas. 3aluTa METAIJIOB OT KOPPO3HH.
MeTtanibl B pupoje: B CBOOOJHOM BHUJIE U B BUjE coequHeHul. [lonstre o
MeTtaimyprun. YépHast u uBeTHas Metauryprus. [lupomerammyprus,
TUAPOMETAJLTYPTHU, JMeKTpoMeTauTyprus. Jlomennsiil mporecc. [lepepabotka
YyryHa B CTaJlb. DJIEKTPOJIU3 PaCILIaBOB.

XuMus U OKpYyXkKarolas cpeaa

Ctpoenue 3eMin: po, MAaHTHS, 36MHasl KOpa, UX XUMHUYECKUN COCTaB.
Jlutocdhepa u e€ xumuueckuii coctaB. Munepainsl. Pyasl. Ocagounbie TOpO/Ib.
[Tone3Hple HCKOMaeMble. XUMHYECKUM cOCcTaB THApochepbl. XUMUUECKUN COCTaB
atMoc(ephl.

W cTOYHMKY XUMUYECKOTO 3arpsi3HEHUST OKpY:Karoien cpeibl. [ modaibHbIe
HKOJIOTUYECKHUE MPOOJIEMbl YETIOBEYECTBA: MAPHUKOBBINA 3(PGHEKT, KUCITOTHBIC
JI0%K/IM, O30HOBBIE JIBIPBI. MEXKTyHAPOIHOE COTPYAHUYECTBO B 00JIACTH OXPaHBI
OKPYXarUIEH Cpelibl OT XUMHUECKOTO 3arpS3HEHUA. «3ETEHAST XUMHUS».

O060011eHNe 3HaHUH TT0 XUMUHU 32 KypC OCHOBHOM IITKOJIBI.

[ToaroroBka k OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY

CrtpoeHure aToMa B COOTBETCTBUH C MOJOKEHUEM XUMHUUYECKOTO AJIEMEHTA B
[Tepuoguueckoii cucreme. CTpoeHUEe BEMIECTBA: XUMHYECKas CBS3b U
KPUCTAJUIMYECKHE PEIIETKU. 3aBUCUMOCThH CBOMCTB 0Opa30BaHHBIX dJIEMEHTAMHU
MPOCTHIX BEIIECTB (METAJIOB, HEMETAJIJIOB, 0J1arOPOIHBIX T'a30B) OT MOJIOKEHUS
aneMeHTOB B [lepuoanueckon cucreme. TUnonorus HEOpraHMYECKUX BELIECTB,
JIeJICHUE WX Ha KJacchl U rpyniel. [IpencraBurenu.
[Ipu3HaKky U yCIIOBUS MPOTEKAHUS XUMHUUYECKUX peakinil. TUIIOIOrus XUMUYECKUX
peaKIuii 1Mo pa3IuyHbIM OCHOBaHUSIM. Peakiiuu noHHoro ooMena. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIC PEAKIINH.
XUMHUUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA
coJIeo0pa3yoIMX OKCUAOB, THIPOKCUIOB (OCHOBAHMM, KUCIIOT U aM(OTEPHBIX
TUAPOKCHUIOB), COJIEH.
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