


IHosicHuTeEIbHASA 3alIMCKA

PaGouas mporpamma 1o XUMHHM Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMsS COCTABIICHA Ha
OCHOBE TpeOOBaHMI K pe3y/bTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O
obmero ob6pazoBanus, npeactaBieHHbBIX B ®I'OC OO0, ¢ y4€TOM KOHIEMIIMH IPENoIaBaHMs
yueOHOTo npeamera «XuMus» B 00pa3oBareIbHbIX opranusanusax Poccuiickoit denepanuu.

Pabouast mporpamMma 1o xumMuu Ja€t NpeacTaBlIeHUE O LENsIX, O0IIel cTpareruu ooyueHus,
BOCIIUTAHUS W Pa3BUTUS OOYyYalOIIUMXCS CPEACTBAMU Y4YEOHOTO TMpeaMeTa, YCTaHaBIMBAET
o0si3aTesIbHOE MPEIMETHOE COAEpKaHHe, MPEeAyCMaTpuBaeT paclpeielieHue ero mo Kijaccam Hu
CTPYKTYPUPOBAHUE 110 pa3lielaM U TEMaM MPOrpaMMbl MO0 XUMHH, ONPEAEISET KOIUYECTBEHHBIE U
KaueCTBEHHbBIC XapaKTEPUCTUKU COJCpPKAHUS, PEKOMEHIYEeMYyI0 IOCIEeI0BaTeIbHOCTh H3yYCHUS
XUMHUM C Y4ETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBA3EH, JIOTMKM y4yeOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH O0yYaroIIMXcsl, ONpenesieT BO3MOKHOCTU MpeIMeTa Ui pealn3anuu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM NPOTrpaMMbl Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ynbTaraM 00y4eHHs] XUMUU Ha YPOBHE
Hesnel  M3ydeHus TpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOW JIEATEIbHOCTU
00y4Yaromierocs 1o 0OCBOECHUIO yueOHOIO CoAepKaHUSI.

Heabo peanu3anuu OCHOBHOM 00pa3oBarelbHOM IPOrpaMMbl OCHOBHOIO OOIIETO
o0Opa3oBaHUs MO y4eOHOMY MpenMeTy «XUMUsS» SBISIETCS YCBOCHHE COJIEp)KaHUS IMpeaMera u
JOCTHKEHHE OOyJaroIUMHUCS PE3YIbTaToB M3y4YeHUs B COOTBETCTBUU ¢ TpeboBanHusimu DI'OC
OCHOBHOTO 00111ero 00pa3oBaHusl U OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO OOIIIEro
o0Opa3oBaHHs.

3agaum u3y4yeHUs XUMUU Ha CTYIIEHH OCHOBHOTO 00Iiero oOpa3oBaHUs, KOTOpHIE
(bOpMHPYIOTCS Ha HECKOJIBKHX YpPOBHSX: (OPMHPOBaTh y OOYy4arOIIMXCsS YMEHHS BHUACTH U
MOHUMATh I[IEHHOCTh O0pa30BaHUs, 3HAYUMOCTh XMMHUECKOTO 3HAHUSA I KaXKJIOTO 4YellOBeKa
HE3aBHCHUMO OT €r0 NMPOoPEeCCUOHATIbHON JAESITENbHOCTH;

(opMHupOBATH TIPEICTABICHUS O XUMHUYECKOH COCTaBISIONICH €CTeCTBEHHOHAYYHOMN
KapTUHHBI MHpa; YMEHUs OOBSCHATh OOBEKTHl U MPOLECCHl OKpYXaroUlel AelCTBUTEIbHOCTH,
UCIONB3YA JUISL 3TOTO XMMHUYECKHUE 3HAHUS,

OBJIA/IeBATh METO/aMU HAayYyHOTO IO3HAHUS JUIsl OOBSCHEHUS XUMHUYECKUX SIBJICHUI U
CBOMCTB BEILECTB, OLICHKH POJIM XMMHH B PA3BUTHHU COBPEMEHHBIX TEXHOJIOTMH U TMONy4YeHUU
HOBBIX MaTe€pHaIOB;

BOCIUTHIBATH YOEXKICHHOCTh B TMO3UTHBHOW pOJIM XUMHH B JKU3HH COBPEMEHHOTO
oOuiecTBa, He0OOXOJUMOCTH IPAMOTHOI'O OTHOILEHUS K CBOEMY 3/I0POBBIO U OKpY’KaloLIel cpese;

NMPUMEHSTH MOJTYYCHHbIE 3HaHUS 711 O€30MacCHOTO UCTOIh30BAHUS BEIIECTB M MaTepHalioB
B OBITY, CEJIbCKOM XO3SIIICTBE W Ha MPOM3BOJICTBE, PELICHUS MPAKTUUECKUX 3a/1a4 B MTOBCEIHEBHOMN
KU3HU, IPEAYNPEKICHNS SIBIICHNIN, HAHOCALINX BPEJl 3J0POBBIO UEJIOBEKA U OKPYXKAIOLIEH cpene;

pa3sBMBaTh I03HABAaTEIbHbIE MHTEPECHI, UHTEJUIEKTYaJIbHbIE U TBOPUECKHE CIHOCOOHOCTHU
y4alluxcsl B MPOLECCe M3yYeHUs MMU XMMHYECKOW HAyKH M €€ BKJa/la B COBPEMEHHBIM Hay4dHO-
TEXHUUYECKUH Tporpecc; (popMHpOBaTh BaKHEWIINE JOTMYECKHE OMNEpaluy MBIIUICHUS (aHaIu3,
CHHTE3, O00OOIIEeHHE, KOHKpETHM3allis, CpaBHEHHE M Jp.) B IMPOLECCe IO3HAHHUS CUCTEMBI
BOKHENIIUX MOHATHI, 3aKOHOB U TEOPU O COCTaBE, CTPOEHUU M CBOMCTBAX XMMHUUYECKHUX BEUIECTB;
OBIIAZICBAaTh KIIOYEBBIMH KOMIETCHIUSIMH (y4eOHO-IIO3HABAaTENbHBIMH, HH(POPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATUBHBIMU ).

s peanuzanuu paboyeil mporpaMmbl B yueOHOM IUIaHE — BBIIENEHO 4 4 (Bcero Ha
nepuos o0yuyeHus) 1o 2 yaca B Hezaento ¢ 8 mo 9 kiacce, Bcero B rog 136 4. YueOHslit rog B 8- 9
KJIacCcax paccuuTaH Ha 34 Henenu.

Xumus. 8 kiacc. 68 4, 29 B HEJEITIO.

Xumus. 9 knacc. 68 4, 29 B HEJEITIO.

[Tporpamme cooTBeTCTBYET yueOHUKH: «XuMus 8 kiace». O.C.I'abpuensit - peKoMeH10BaHO
MunucrepcTBoM 0Opa3oBanus u Hayku PO / 19-e uznanue, nepepaboranHoe — M.: Ilpocsemienue
2023 r., «Xumusa 9 kmaccy. O.C.I'abpuensu, U.I. Octpoymos,C.A. CrnagkoB - pEeKOMEHIOBAHO



MunucrepcTBoM o0pa3oBanus u Hayku PO / 17-e uznanue, nepepadoranHoe — M.: IIpocsemenue,
2019r

Conep:xanue 0CBOCHUSI NPOIrPaAMMBbI

8 kiace

Beenenne(54.)

XuMUs — HayKa O BEUIECTBAX, X CBOMCTBAX U IPEBPAILLCHUSX.

[TonsTe 0 XMMHUYECKOM 3JieMeHTe U (opMax €ro CylecTBOBaHHUS: CBOOOJHBIX aToMax,
MPOCTBIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIMUME XUMHUYECKUX pEaKIUi OT (PU3HUYECKUX SBICHHH. Posb
XUMHH B )KU3HU YeJIOBeKa. XeMOPuIus 1 XeMohoOous.

Kparkue cBeaeHuss U3 MCTOpPUM BO3HUKHOBEHMs M pa3BuTHs xumud. [lepuon amxumum.
[Tonstre o punocodeckom kamue. Xumus B XV B. Pazsutne xumun Ha Pycu. Poib oTedecTBeHHBIX
YYCHBIX B CTAHOBJICHMM XUMHYECKOW Hayku — pabotsel M. B. JlomonocoBa, A. M. bytnepoga, /1.
. Menneneesa. Yucteie BemecTBa u cMec. CriocoObl pa3aeneHus cMmecei

JleMoHcTpanum. 3HAaKOMCTBO ¢ XMMHMUYECKOW IMOCY/I0H, MpaBuiiaMu paboThl B Jlaboparopuu
U npuéMaMu oOpalieHus: ¢ JabopaTopHbIM 00OpYIOBAHHEM, M3YYEHHE U ONUCaHHE (PU3NYECKHX
CBOMCTB 00pa30B HEOPraHNIECKHUX BEIIECTB, HaOMoneHNe (pr3nyeckux (TUaBIeHNe BOCKA, TasHUE
Jb/1a, paCTUpaHUE caxapa B CTYINKe, KHIICHUE U KOHJIEHCAllUs BOJIbl) U XMMUYECKHUX (TOPEHUE CBEUH,
IIPOKAJIMBaHUE MEIAHOM IMPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTOW) sBJIEHUH, HaOIoaeHue U
OINMCaHHE NPHU3HAKOB NPOTEKAHUS XMMUYECKHX PEaKIMil (pas3liokeHue caxapa, B3auMoJecTBUE
CEepPHOM KHUCIOTHI C XJIOpUIOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanum,
B3auMo/JIeiicTBUE Kene3a ¢ pacTBopoM coau Meau (II), nzyuenue criocoOoB pasaeneHus cMecei: ¢
[IOMOIIbI0 MarHuTa, (UIBTPOBAHME, BBIAPUBAHHUE, AUCTUIULSILMS, XpomaTrorpadus, NpoBeAECHUE
OYMCTKM IIOBAapEHHOW CoOJM, HAONIOAEHHWE M OINMCAHUE pEe3yIbTaroB IPOBEACHUS OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3aHUe MOJIEEeH MOJIEKY (1LIapOCTEP/KHEBBIX ).

[Ipaktuyeckas padora Ne 1 «lIpaBmma paGoTel B nabopaTopur U NpUEMBI OOPAIICHUS C
1a00paTopHBIM 00OPYIOBAHUEM

[Tpaktuueckas padota Ne 2 «Paznenenne cmeceit (Ha mpruMepe OYMCTKH TTOBAPEHHOMN COJIN )»

ATOMBI XUMHYECKHUX 3JIeMeHTOB(114.)

XvMHYecKasi CUMBOJIMKA. 3HAKM XMMHUYECKHX 3JIEMEHTOB U MPOMCXOXKJIECHUE UX Ha3BaHWUU
BaneHTHOCTH aTOMOB XMMHUYECKHUX IEMEHTOB. 3aKOH ITOCTOSHCTBA COCTABA BEIIECTB. XUMHUECKHE
¢dopmynbl. MHaekcsl u koapuimenTsl. OTHOCUTENbHBIE aTOMHAs U MOJIEKY/IsipHas Macchl. Pacuet
MacCcOBOM J0JIM XUMHUYECKOTO 3IEMEHTa Mo (GopMyJie BELIECTBA.

ITepuoanyeckas cucrema xumudeckux snemeHToB . 1. MenneneeBa, ee cTpykTypa: Majible
1 OonbIlMe TMepuoIbl, TPYIILI U MOATPYNIbI (TaBHas U moOoyHas ). [leproanueckas cuctema Kak
CIPaBOYHOE MOCOOUE IS MOJIYyUYEHHUS CBEICHUN O XUMUYECKUX JIEMEHTaX.

ATOMBI Kak ¢opma CyIIECTBOBAaHHS XUMHYECKUX 3IeMEHTOB. OCHOBHBIE CBEACHHS O
CTpoeHUH aToMoOB. Jloka3zarenbCTBa CIOKHOCTH cTpoeHust artomoB. OmnbiTel Pesepdopna.
[InanerapHas MoJ€NIb CTPOECHHUS ATOMA.

CocraB aTOMHBIX sJep: MNPOTOHBI W HEUTpoHbl. OTHOCHUTENbHAs arOMHas Macca.
B3auMocCBsI3b MOHATUN «IIPOTOHY», KHEUTPOH», «KOTHOCUTEIIbHASI aTOMHAsi Maccay.

M3MeHeHue Yncia NPOTOHOB B pe aToMa — 00pa30BaHUE HOBBIX XMMHUECKHUX 3JIEMEHTOB.

W3meHeHne uyncia HEHUTPOHOB B sijipe atomMa — oOpa3oBaHue M30TONOB. COBpeMEHHOE
OTIpe/ieTICHNe TOHATHS «XUMHUYECKHH 31eMeHT». M30Tombl Kak pa3sHOBHIHOCTH aTOMOB OJHOTO
XUMHYECKOTO JIEMEHTA.

OnekTpoHbl. CTPOCHHUE IEKTPOHHBIX 000JIOYEK aTOMOB XUMHUYECKHX deMeHToB Ne 1—20
nepuoanyeckon cucremsl JI. M. MenneneeBa. IloHsiTue O 3aBEpIIEHHOM M HE3aBEPLIEHHOM
AIEKTPOHHOM CJIO€ (IHEPTETUIECKOM YPOBHE).



Ilepuoanueckas cucrema xumuueckux 3meMeHToB [[. . MenzaeneeBa u CTpoeHUE aroMoB:
(bu3nyecKkuil CMbICI MOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMepa IPYIIbl, HOMepa Mepuoa.

W3meHeHue 4yuciia 37€KTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YpPOBHE aTOMa XUMHUYECKOTO
alieMeHTa — OO0pa30BaHUE MOJOXKHUTENbHBIX M OTPULIATENIbHBIX HOHOB. MoHBI, 00pa3oBaHHBIE
arToMaMy METaJUIOB U HeMeTauloB. [IpHYMHBI M3MEHEHUs METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOICTB B [IEpUOJAX U IPyIIIaX.

OOpazoBanue OmHapHbIX coenuHeHui. [loHsiTue 00 MOHHOW cBsizu. Cxembl 00pa3oOBaHUS
WOHHOM CBSI3H.

B3aumogeiicTBiie aTOMOB XHUMHYECKUX JJIEMEHTOB-HEMETANIOB MEXIy COo00l —
o0Opa3oBaHME JBYXaTOMHBIX MOJEKYN MPOCThIX BemlecTB. KoBasieHTHas HEMOJspHAas XUMHUYECKas
CBSI3b. DJIEKTPOHHBIC U CTPYKTYPHBIE (JOPMYITHIL.

B3aumopeiictBue aroMOB XMMHYECKHX JJIEMEHTOB-HEMETANIOB MEXIy Cco0oil —
oOpa3oBaHMe OWHAPHBIX COCAMHEHUH HEMETAUIOB. OJIEKTPOOTPHUIATENBHOCTh. [loHsATHE O
KOBAJICHTHOM TMOJIAPHOM CBSI3H.

B3aumoseiicTBrie aTOMOB XUMHUYECKUX 3JIEMEHTOB-METAILIOB MEXKIY co00i — oOpazoBaHue
METAJUIMYECKUX KpUCTauioB. [IoHsATHE O METAININYECKOH CBA3H.

Pacuernble 3agaun. 1. HaxoxxneHue OTHOCUTENBHOM MOJIEKYJISIPHOM MacChl BEIIECTBA I10
ero xumuueckou gopmyne. 2. Berarcienne MaccoBOi JOJIM XUMHUYECKOTO IEMEHTA B BEILIECTBE 110
ero gopmyre.

JeMmoHcTpanuu. Mopenu aroMOB XUMHUYECKHX 3JeMeHTOB. Ilepmonmueckas cucrema
xuMmudeckux asemenToB /1. 1. Menpeneena.

HN3menenus, npoucxoasimue ¢ Bemecrsamm(124.)

[ToHsTHE ABICHUN KaK U3MEHEHUH, MPOUCXOASIIMX C BEIIECTBAMH. SIBIICHUS, CBSI3aHHBIE C
W3MEHEHUEM KPUCTAILIMYECKOTO CTPOEHHUs BEIIECTBA IPU IOCTOSIHHOM €ro COCTaBe,
¢busnueckne sBiucHUS. Du3nUeckWe SBICHUS B XUMUHW: JAUCTWULALNASA, KPUCTAILIH3AIINS,
BBHINIAPHBaHNE U BO3TOHKA BEUIECTB, IICHTPU(YTUPOBAHUE.

SIBneHus, CBsA3aHHBIE C W3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUYECKHUE PEaKIIHMH.
[Tpu3Haku U ycloBUs MPOTEKaHUS XUMUYEeCKuX peakiuil. [ToHsTHE 00 K30 - U SHAOTEPMUUECKUX
peakuuax. Peakuuy ropeHuss Kak 4acTHBIA Clydal dK30TEPMUYECKMX PEaKIUH, MPOTEKAIOIUX C
BBIJICJICHHEM CBETA.

3aKOH COXpaHEHHWS MacChl BEIIECTB. XHMMHYECKHWE YpaBHEHHUS. 3HAYCHUE HHJIEKCOB M
ko3 PurrentoB. CocTaBieHne ypaBHEHII XUMHUYECKUX PEaKIIUM.

ITocrosiunass ABoragpo. KommyectBo BemiectBa. Mok, MonsipHas macca. Kparsbie
€IMHUIIBl KOJIMYECTBA BEIIECTBA — MUJUIMMOJb U KHUJIOMOJb, MUJIJIMMOJISIPHAS U KUJIOMOJISpHas
MaccChl BEIIECTBA.

PacyeTsl ¢ uUCHONB30BaHMEM TMOHATHI «KOJUYECTBO BEILECTBA», «MOJSpPHAs Maccay,
«IMIOCTOSIHHAsE ABOTapo».

PacyeTsl 1m0 XuMHYECKMM YypaBHEHUsM. PeleHue 3aqad Ha HaXOXKJIEHHE KOJMYECTBA
BEII[ECTBA, MACChl WM 00bEeMa MPOAYKTa PEAKIIMH MO KOJIMYECTBY BEIIECTBA, MAcCEe WU O0bEMY
HCXO/IHOTO BellecTBa. PacueTbl ¢ MCHOJNIb30BAaHUEM MOHATHUS «IOJs», KOTZAa MCXOAHOE BEIIECTBO
JJAaHO B BHJIE pacTBOpa C 3aJlaHHOM MacCOBOW [I0JIEM pAaCTBOPEHHOTO BEUIECTBA WJIU COIEPKHUT
OIPENEIICHHYIO JOJII0 IPUMECEN.

Krnaccudukanus XuMHUYECKUX peakiuil (COeMnHEHUs, pa3IoKeHHs, 3aMeleHus, oOMeHa). M.
B. JIoMOHOCOB — y4€HBIM-3HIIMKIIONEIUCT.

Pacuernbie 3axaun. 1. BerunciieHne 1o XUMHYECKUM YPaBHEHUSM MacChl MIIM KOJIUYECTBA
BEI[ECTBA MO WM3BECTHOW Macce WM KOJIMYECTBY BEIIECTBAa OMHOTO W3 BCTYIMAKOIIMX B PEAKIIUIO
BEILECTB WK MPOJYKTOB PEAKIUU.

Jemonctpauuu. [Ipumepsl pusnyecknx sBICHUIA: a) TIaBiIeHUE MapaduHa; 0) BO3TOHKA
noja win OSH30MHON KUCIOTHI, B) PACTBOPEHHE MEepMaHraHara Kamus; r) Aud@y3us TyHIHCThIX
BEIIIECTB C TOPAIIEH JTaMITOUYKH HakaauBaHus. [IpruMepsl XUMHUECKUX SBJICHUN: a) TOPEHHE MarHus,
docdopa; 0) B3auMomaEWCTBHE COJSHOW KHCIOTHI C MpPaMOpPOM WM MEJIOM; B) MONydYeHHUE
runpokcusia meau (II); r) pactBopeHre Moay4yeHHOro THAPOKCUIA B KUCIOTaX; 1) B3aUMOJIEHCTBUE



okcuza Meau (II) ¢ cepHOM KMCIIOTOM IpU HarpeBaHWM; €) pa3JIOKEHUE NEpPMaHraHara Kajus; )
B3aMMOJICCTBHE Pa30aBICHHBIX KUCJIOT C METAUIaMH; 3) Pa3JIOKCHHE TMEPOKCHIa BOIOPONA; M)
3JIEKTPOJIU3 BOJIBI.

JlaGoparopHbie onbIThbl. 3. CpaBHEHHME CKOPOCTHM HCHApeHUs BOJAbI M CHIUpPTA IO
MCUE3HOBEHHUIO UX Karesb Ha puiasTpoBaibHOl Oymare. 4. OKucieHue MeIu B TUIAMEHH CIIUPTOBKU
win ropenku. 5. IloMyTHeHHe W3BECTKOBOH BOABI OT BBIABIXAaEMOIO YIVIEKUCIOrO rasza. o.
[TonmyueHue yriuekucaoro raza B3auMOAEHCTBUEM COJIbl U KUCIIOTHI. 7. 3aMEIllEHUEe MEIU B pacTBOpE
xnopuaa menu (II) xene3om.

IIpoctsie BemecTBa (114.)

[TonoxeHne METaUIOB U HEMETAJUIOB B IEPUOAMYECKOM CUCTEME XUMUYECKUX 371eMEHTOB /.
N. MenaeneeBa. Baxuelne npocThle BEUIECTBA — METAJUIBL: KEJIE30, AJIFOMUHHM, KaJbLIHi,
MarHui, Harpui, kanui. O0mme Guznyeckrue CBOMCTBA METAIIOB.

Baxmwneiimme npocTeie BemECTBA — HEMETaUlbl, OOpa30BaHHBIE aTOMaMM KHUCIOPOAA,
BOJIOpOJIa, a30Ta, cepbl, ¢docdopa, ymiepona. CrocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K
00pa30BaHMIO HECKOJBKHX IPOCTBIX BEHIECTB — aJUIOTPOIHUS. AJUIOTPONHBIE MOIU(PHUKAINN
kucnopona, pochopa u onosa. Meramnnueckre U HEMETAIIMYECKHE CBOMCTBA MPOCTHIX BELIECTB.
OTHOCHUTEIBHOCTD JIEJIEHUS IPOCTHIX BEIIECTB HA METAJIbl U HEMETALIBI.

TemnoBoit 3()QexT XUMUYECKOW peakiuu, TEePMOXUMHUYECKUE YypaBHEHUS, D5K30- H
SHAOTEPMUYECKUE peakuuu. TOIUIMBO: yYroiib W METaH. 3arpsi3HEHUE BO3]lyXa, YCHUIIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIOsL.

TemioBoil 3()@exT XUMUYECKOW peakluuu, TEPMOXMMUYECKUE YpaBHEHHS, 3K30- H
SHAOTEPMHUYECKUE peakuuu. TOIUIMBO: Yroib W MeETaH. 3arpsA3HEeHHE BO3/yXa, YCHIICHUE
apHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bosnyx — cmecp razos. CocraB Bo3ayxa. Kucmopom — smeMeHT ¥ IPOCTOE BEIIECTBO.
Haxoxnenue xucimopoga B MpUpoae, (U3MUECKHe W XMMHUYECKHE CBOWMCTBA (pEakUuU TOPEHUs).
Oxcuppl. [lpumenenune xkuciopoga. CnocoObl TOIy4YeHHsS KHUCIOpoAa B J1a0opaTopuu U
MIPOMBINIEHHOCTU. KpyroBopoT kuciaopoaa B Ipupose.

Bomopon — aneMeHT u mpocToe BeecTBo. HaxoxaeHue Bogopoaa B npupoje, huzndeckue
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNUE, CIOCOObI noxydeHus. [loHsTHe 0 KucnoTax U Comsx.

Monsipablii 00beM ra3000pa3HbIX BeIecTB. MUITUMONAPHBIA U KUJIOMOJIAPHBIA 0OBEMBI
ra3o00pa3HbIX BeleCTB PacuyeTsl ¢ HCIOIb30BAHUEM «MOJISIPHBIN 00bEM ra30oB»

Pacyernble 3agauu. 1. Brluuciaenue MONSIpHONM Macchl BEIIECTB IO XHMHYECKUM
¢dopmynaM. 2. PacdeTsl ¢ UCIIOIB30BAaHUEM MOHATUN «KOJIMYECTBO BEILIECTBA», «MOJISIpHAS Maccay,
«MOJISIPHBIN 00bEM T'a30B», «ITOCTOSIHHAS ABOTaIPO».

JMemoncTpauuu. [Tomydaenne o3ona. OOpa3iel 6EIOTO U CEPOTro 0JI0Ba, OETTOTO U KPACHOTO
¢docdopa. HexoTopbsie MeTauibl 1 HEMETANJIbl KOJTUYECTBOM BemlecTBa 1 Moib. Mojenb MOJISIpHOTO
o0bema razoo0pas3HbIX BemiecTB. KauecTBeHHOE omnpesesieHre CoAepKaHUs KUCIOPOoAa B BO3/AYXE,
MOJy4eHUue, coOupaHMe, pACHO3HABaHHME M H3YYEHHE CBOMCTB KHCIOpOAa, HaOmroeHue
B3aMMOJICUCTBUS BEIIECTB C KHUCIOPOJOM M YCIOBUS BOSHUKHOBEHHS U IPEKpALICHHs] TOPEHUS
(mokapa), 03HaKOMJIEHHE ¢ 00pa3laMl OKCHJIOB U OIMCaHME UX CBOWCTB, MOJy4YeHUE, COOUpaHUE,
pacrno3HaBaHME M U3y4€HHUE CBOMICTB BOJOpoOJa (FOpPEHHE), B3aUMOAEHCTBUE BOIOPO/AA C OKCHJIOM
Meau (II) (BO3MOXKHO UCHOJB30BaHHE BHJIEOMAaTepUasoB), HaOIOIeHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIENOBaHHE OCOOEHHOCTEM pacTBOPEHHUS BELIECTB C Ppa3IUYHON
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM JOJEH pacTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJUIAMH (HaTpUEM U KaJibliieM) (BO3MOKHO HCIIOIb30BAHNE
BUJICOMATEPUANIOB), HCCIEIOBaHUE O00pa3l0B HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJIO/IeHNe W3MEHEHHUsI OKpPacKh HHIMKAaTOpOB B pPAacTBOpax KHUCIOT U MIeNOoYed, H3ydeHue
B3aumozeiictBus okcuaa Meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT ¢ METaNIaMH, PeaKIuii
HEUTpalu3alui, MOoJy4eHuEe HEPACTBOPUMBIX OCHOBAaHUH, BEITECHEHHUE OTHOTO MeTaljia APYyruM U3
pacTBopa COJIH.



[Ipaktuyeckas padora Ne 3 mo teme «llomyueHue u coOupanue KUCIOpoaa, U3yuyeHHE €ro
cBoiicTB» [Ipaktrueckas padora Ne 4 o teme «Ilonmyuenne u coOupanue BomIOpoaa, U3ydeHUE €ro
CBOMCTB»

CoeaqnHeHUusi XUMHUYeCKHX 3J1eMeHTOB (144.)

Crenenp oxucinenus. OrnpeneraeHUe CTENEHU OKUCIEHMsI 3JEMEHTOB 110 XHMHUYECKOU
dbopmyne coeauHenus. CocraBieHne (GopmMya OWHAPHBIX COCIWHEHUM, OOImMMHA Crmocod uX
Ha3bIBaHUs. BUHApHBIE COEAMHEHUS: OKCUIBI, XJIOpUAbl, cyinb(usl u ap. CocraBiaenue ux Gopmyi.
IIpencraBuTenu OKCHIOB: BOJA, YIICKUCIBINA ra3 W HeramieHas M3BecThb. IIpencraBurenu jeTyunx
BOJIOPOJIHBIX COEUHEHHI: XJIOPOBOIOPO U aMMHAK.

OcHoBaHMsI, MX COCTaB M Ha3BaHMs. PacTBopuMocTh oOcHOBaHMH B Boje. Tabmuua
pPacTBOPUMOCTH THMAPOKCUIOB U cojedl B Boxe. [IpencraBurenu mienodei: THIPOKCUABI HATPUS,
Kanuss W Kanpuus. IlomAatne o kadecTBeHHBIX peakuusax. Munmkaropel. M3MmeHeHne oOkpacku
VHJIMKAaTOPOB B LIEJIOYHOU Cpese.

Kucnotsl, ux coctas u Ha3BaHus. Knaccudukanusa kuciort. [IpeacraButenu Kucior: cepHas,
COJIsIHAs U a30THas. MI3MeHeHne OKpacKu MHIMKATOPOB B KUCIIOTHOM CpeJe.

Conu kak NpoOM3BOIHBIE KHUCIOT M OCHOBaHMM. Mx coctaB m HasBaHusa. PacTBOopHMOCTB
coneli B Boze. [IpencraBuTenu coneil: xinopu HaTpusi, kKapOooHat u pocdar KaabIus.

AMopdHbIE M KPUCTAJUIMYECKHUE BEIIECTBA.

Me:xmoneKynspHble B3auMoAecTBUs. TUIbl KpUCTAUIMYECKUX PELIETOK: HOHHAs, aTOMHasl,
MOJIEKYJISIpHAasE U MeTaJUIn4YecKas. 3aBUCHUMOCTb CBOMCTB BELIECTB OT THUIIOB KPHUCTAJUIMUECKHUX
pELIETOK.

BemiecTBa MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH ITOCTOSHCTBA COCTaBa JJIs
BELIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Yuctele BemiecTBa M cMecH. llpumepsl XKMIKUX, TBEPAbIX M Ta3000pa3HBIX cMecei.
CaoiicTBa UnCTHIX BeliecTB U cMecell. MIx coctaB. MaccoBast 1 00beMHas 071 KOMIIOHEHTA CMECH.
Pacuersl, cBA3aHHbBIE C UCIIOJIB30BAHUEM IIOHATHS «JI0JISD».

Pacuernbie 3agaun. 1. Pacuer MaccoBoii 1 00BEMHOMN J101€ KOMIIOHEHTOB CMECH BEILECTB.
2. BbluMcineHue MaccoBOM JOJIM BELIECTBA B PacTBOPE IO M3BECTHOM Macce PACTBOPEHHOIO
BElleCTBA W Macce pacTtBopurens. 3. BrluuciieHune macchl (KoJauuecTBa BellecTBa, 00beMa)
IIPOAYKTA PEAKLUH, €CIM HM3BECTHA MAacca MCXOJHOIO BELIECTBA, COIEPIKALIETO ONPEACIICHHYIO
noito mpumecei. 4. Beraucienne Macchl pacTBOPSEMOTO BEIIECTBA U PACTBOPHUTEIIS, HEOOXOTUMBIX
JUIS. TIPAUTOTOBJIEHUS ONPEAEIEHHON MacChl pacTBOpa ¢ U3BECTHOM MacCOBOM JI0JIEH paCTBOPEHHOTO
BEIIIECTBA.

JleMoHCTpAaL UK.

OOpa3upl OKCHUIOB, KHUCIOT, OCHOBaHWM U cojei. Mopaenu KpHUCTaNIMYeCKHUX peIIeTOK
XJIOpU/1a HaTpus, anMasa, okcuga yriepoaa (IV). B3peiB cmecu Bogopona ¢ BozayxoM. CriocoObl
pasznenenust cMecen. JIucTriuTanms BOAbI.

JlaGoparopubie onbIThl. 1. 3HakoMcTBO ¢ o0Opa3lamMH BELIECTB pa3HBIX KJIaccoB. 2.
Pasnenenne cmecei.

[Tpaktuueckass pabora Ne 5 mo Teme «IIpuroroBneHue pacTBOPOB C ONpPEAENEHHON
MAacCOBOM J10JI€H PACTBOPEHHOIO BEIIECTBA

PacrBopenne. PactBopbl. CBolicTBa pacTBOPOB %JIEKTPOJHTOB (134.)

Bona kax pactBoputens. PactBopel. KpyroBopor Bombl B mpupone. 3arps3HEHHE
IPUPOAHBIX BoA. OXpaHa U 0YMCTKA IPUPOIAHBIX BOJ.

PacTtBopenne kak  Qusuko-xumuueckuii  mpouecc. Ilonsatme o rugparax U
Kpucramtoruaparax. PactBopumocts. KpuBbple pacTBOPUMOCTHM KaK MOAEIb 3aBUCUMOCTH
pacTBOPUMOCTH TBEpPABIX BEUIECTB OT Temmeparypbl. HachllieHHble, HEHACBIIIEHHbIE U
MIEPECHIIICHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB ISl IPUPOABI U CEIBCKOTO X031 CTBA.

[TonsitTue 00 ANEKTPOIUTHUECKON JUCCOLMAIUMU. OIEKTPOJIUTHl M HEIIEKTPOIUTHI.
MexaHu3M JuCCOLMANUU 3JIEKTPOIUTOB C Pa3IU4YHBIM THUIIOM XHMHUYECKOH CBs3H. CTeneHb
AMEKTPOIUTHIECCKON Jucconranui. CUIbHBIE B CTTa0bIe AIEKTPOIUTHL.



OcCHOBHBIE TIOJIOKEHUSI TEOPUM DJIEKTPOIMTUUYECKOW aucconuanuu. VMoHHbIE ypaBHEHUs
peakiuii. YcIoBHs MIPOTEKaHUs PeakLiuu OOMEHa MEX/y NIEKTPOJIUTAMU A0 KOHIIA B CBETE MOHHBIX
IIPEACTAaBICHUMN.

Knaccugukamus HOHOB 1 UX CBOMCTBA.

Kucnotsl, ux xnaccudpukanus. Juccormumanus KUCIOT M UX CBOHCTBA B CBETE TEOPHH
IEKTPOJIUTUYECKON aucconanvi. MOJEKyIsipHbIE M HOHHBIC YPaBHEHHUS DPEAKUUN KHCIOT.
B3aumopneiicTBue KHUCIOT € MeTaUlaMU. OJEKTPOXUMHUYECKUN psiji HANpsHKEHUH METalljIoB.
B3aumozelicTBue KHCIOT € OKCHJIAMU METAJUIOB. B3aummoznelcTBHe KHCIOT ¢ OCHOBAaHUSIMU —
peakuus HeWTpanmu3anuu. B3auMoneiCTBHE KHUCIOT C colsiMU. Vcmonb30BaHUE —TaOIHITBI
PacTBOPUMOCTH Ul XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KHUCJIIOT.

OcHoBanwust, ux kinaccupukanus. Jucconnaniss OCHOBaHUIM U UX CBOWCTBA B CBETE TECOPHUU
IEKTPOJIUTUYECKON JIucconManuy. B3auMmoznelcTBHe OCHOBAaHUM C KUCJIOTaMH, KHCIOTHBIMHU
OKCUZaMHU H cosiMU. Vcnonp3oBaHMe TaONUIBI pACTBOPUMOCTH JJISl XaPaKTEPUCTUKHA XUMHUECKHX
CBOMCTB OCHOBaHMM. Pa3iokeHne HepaCTBOPUMBIX OCHOBaHUM IIPU HATPEBAHUH.

Comu, ux kimaccuuKamus ¥ AUCCOLMAIMS Pa3IMYHBIX THUIIOB coseld. CBoiicTBa cojeil B
CBETE TEOPHUM DJIEKTPOIMTUYECKON QucconManuu. B3aumonencTBrue coiell ¢ MeTallaMu, yCIOBHS
IIPOTEKaHUs STUX peakuuid. B3ammopencTBue cosiell € KUCIOTAMHM, OCHOBAaHHMSMH U COJIIMM.
Vcnonb3oBaHue TabaMIIbI pACTBOPUMOCTH JJIS XapaKTEPUCTUKU XUMHUUECKUX CBOMCTB COJEH.

O06o006menne cBeneHmii 00 OKCHUIax, UX KIACCH(PHUKAINN U XUMUYECKIUX CBOHCTBAX.

['enernyeckue psabl METAIJIOB M HEMETAUIOB. [eHeTHueckas CBA3b MEXKIY KilaccaMu
HEOPraHWYECKUX BEILECTB.

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE peakiMi. OKHUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHHUE
Y BOCCTAHOBJICHUE.

Peakiun MoHHOro oOMEHa M OKHMCIMTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. CocTaBieHue
YpaBHEHUN OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMA METOJIOM 3JIEKTPOHHOTO OanaHca.

CBolicTBa IPOCTBIX BEUIECTB — METAJUIOB M HEMETAJJIOB, KHUCIOT M COJIEH B CBETE
IIPEJICTAaBICHUNA 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MpPOIIECCaX.

JeMoHcTpanuu. McnbiTanye BEMECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOIHOCTS. J[BHKEeHUE
OKpAILLIEHHBIX HOHOB B DJJIEKTPUYECKOM II0J€. 3aBUCHUMOCTbH 3JIEKTPONPOBOJHOCTH YKCYCHOMN
KHMCJIOTBHI OT KOHIIEHTpauuu. B3anmonelicTBre IMHKA C CEPOH, COISTHOM KUCIIOTOM, XJIOPUIOM MEIU
(IT). T'openne maruus. BzaumoneiicTBie XJIOPHON U CEPOBOAOPOTHOM BOJIBI.

JlaGoparopHbie onbIThl. 8. Peakunu, XapakTepHble /Uil pacTBOPOB KUCIIOT (COJSIHOM MM
cepHoif). 9. Peakuiuu, xapakTepHbIe TSl paCTBOPOB Iesioue (TuApOKCHUI0B HaTpust wiin Kanwusi). 10.
[TonyyeHne u cBOWCTBa HEPaCTBOPUMOIO OCHOBaHMs, Hampumep ruapokcuaa meau (II). 11.
Peakuuu, xapaxkTepHble 1Ji1 pacTBOpOB conel (Hampumep, ans xiopuzaa menu (II). 12. Peaxmum,
XapakTepHble JJIi OCHOBHBIX OKCHJIOB (Hampumep, i OKcujaa Kajblms). 13. Peaxnuw,
XapakTepHbIE JIs1 KUCIOTHBIX OKCUIIOB (HAaIpUMep, JUIsl YIJIEKHCIIOTO ra3a).

[Tpaktuueckass pabora Ne 6. Pemienue skcnepuMeHTaJbHBIX 334a4 MO TeMe «OCHOBHbBIE
KJIACChl HEOPraHUYECKUX COCTUHEHUN»

Oboouenue u cucmemamusayua 3a Kypc 8 knacca(2u)

9 kaacc

IToBTOpEHUE OCHOBHBIX BOIPOCOB Kypca 8 Kjacca U BBeleHHe B Kypc 9 kaacca(144)

XapakTepucTrKa 3JIEMEHTa MO €ro MOJOXKEHUI0 B MEPUOAMYECKONW CHUCTEME XMMHUYECKHX
anementoB JI. 1. MenneneeBa. CBOMCTBAa OKCUIOB, KUCIOT, OCHOBAaHUI U COJIE B CBETE TEOPUU
ANEKTPOIUTHUECKON AUCCOLMALIMK U MPOLECCOB OKUCIEHUSA-BOCCTAHOBIEHU. | eHeTUUeCKue psiibl
MeTajlla ¥ HeMeTaJuia.

DNEKTPOIUTH U HEAEKTPOIUThl. KaruoHbl, aHMOHBL. MeXaHu3M AMCCOLMAIINKN BEIECTB C
pasIMYHBIMH  BUJAMH XuUMHU4Yeckod cBsizu. Cremenp auccommanuu. CuibHBIE U Clla0ble
AIIEKTPOIUTHL.



OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, D3JICKTPOHHBIM OalaHC OKHCIUTEIbHO-
BOCCTAaHOBHUTEIbHOU peakuuu. COCTaBlIeHWE YpPaBHEHHH OKHUCIIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/Ia MIEKTPOHHOro OaaHca.

Peakiun moHHOro obMeHa. YciaoBHs NPOTEKaHHsI PEeakUUid MOHHOrO OOMEHa, IMOJIHbIE U
COKpalI€HHbIE HMOHHBIE YypaBHEHHMs peakuuid. CBOWCTBa KHUCIIOT, OCHOBAaHHUH M COJI€Hl B CBETE
IPEJCTaBICHUN 00 IEKTPOINTHUECKON qucconranuu. KadecTBeHHble peakiuy Ha HOHBL. [loHsTne
0 TUJIPOJIU3E COJIEN.

[TonATHe O mnepexonHbIX 3NIeMeHTax. AMQOTepHOCTb. ['eHeTHuecKuil psia HepexoqHOro
JIIEMEHTA.

[lepuonnuecknii 3aKOH M IEpUOAMYECKas CHCTeMa XUMH4Yeckux aneMmeHtos JI. M.
MenneneeBa B CBETE yU€HUsI O CTPOCHUHU aTroma. VX 3HaueHue.

Knaccugukanuss XuMUUECKUX peakUuil 1Mo pa3iuyHbIM IpU3HAKaM (II0 YUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 M3MEHEHUIO CTENEHEW OKHCIICHHUS
XUMHUYECKHX JIEMEHTOB, II0 00PaTUMOCTH, 10 YYaCTHUIO KaTalu3aTopa). JK30- U S3HI0TEPMUYECKHE
peakuuu, TEpPMOXUMHYECKHE YPaBHEHUS.

[Tonsatne o ckopoctn xumuueckodl peakuuu. [loHsTne 00 0OpaTMMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHsATHEe 0 TOMOTeHHBIX M FeTepOreHHbIX peakuusax. [lonarue o karaause.
[Tonstre 0 xumMu4yeckoM paBHOBecuU. DAKTOPBI, BAUAIOIME HA CKOPOCTh XUMUYECKON PEaKIUU U
I0JIOKEHHE XUMUYECKOTO PaBHOBECHSI.

JlaGoparopHslii onbIT. 1. [TonyueHue ruipokcuia UHKA U UCCIEJOBAHUE €0 CBOMCTB.

O3HakoMJIeHHE C MOJENSMU KPUCTAJUIMUECKUX PEUIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB U HEMETAJIJIOB (rpaduTa 1 ajiMas3a), CI0KHBIX BEIECTB (XJIOpUAa HATPHs), UCCIEI0OBAHNE
3aBHUCUMOCTH CKOPOCTH XHMHYECKOW pEaKIWW OT BO3ACUCTBUS Pa3U4YHBIX  (AKTOPOB,
UCCJIENOBAHUE DJIEKTPOIIPOBOJIHOCTH pAcTBOPOB BEUIECTB, IpoLiecca AMCCOLUALMM  KHCIIOT,
menoyeil M cojedl (BO3MOXHO HCIIOJIb30BaHUME BHJEO MATEpUaAJIOB), IPOBEJEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX [PU3HAKM HPOTEKAHUS peakUuil HMOHHOro obMeHa (oOpa3oBaHHE OCaJlKa,
BbIIEJICHUE Ta3a, OOpa30BaHMUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIMX IMPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBMTENbHBIX peaKkUUil (FOpeHue, peakLUuu pPa3JIoKEeHUs, COEAUHEHUs), pacllo3HaBaHUE
HEOPraHMYECKUX BEUIECTB C IIOMOIIbI0 KAaueCTBEHHBIX pEaklUUid Ha HOHBI, pElIeHUue
SKCIEPUMEHTAJIbHBIX 3aa4.

[Ipaktnueckass pabora Ne 1. «PemeHue -SKCHEpUMEHTAJIbHBIX 3a7ad IO TEMeE
IIEKTPOJIUTHYECKAS TUCCOLUALINAS

MeTtanabi(184)

[TonmokeHne MeTalsIOB B TIEPUOJUYECKOM CHCTEME XUMHYeCcKuX »snemeHtoB J[. H.
MenpeneeBa. Merayuinueckas KpHUCTaUIMYECKas pelIeTKa M MeTaJlsIMdecKas XMMHUYecKas CBSI3b.
OOmme ¢usuueckue cpoiictBa MertannoB. CrulaBel, UX CBOWCTBA M 3HaueHHE. XHMMUYECKHE
CBOMCTBa METAJUIOB KaK BOCCTAHOBUTENEH. DINEKTPOXUMUYECKUHN Psi/l HANIPSDKEHUH METaJlIoB U €ro
UCMOJIb30BaHUE JJISI XapaKTEPUCTHKH XMMHUYECKHX CBONCTB KOHKPETHBIX MeTaioB. CrocoObl
MOJIy4YEHUSI METaJUIOB: IHUPO-, THJPO- U 3JeKTpoMeTautyprus. Kopposuss MeTamioB U crocoObl
O0pBOBI C HEH.

OO01mas xapakTepUCTHKa IIEJIOYHBIX MeTaJlIoB. Merasuibl B npupone. O6mue crnocoObl X
nonydyeHus. Ctpoenue atomoB. lllenouHsle MeTaibl — MPOCTHIE BEIIECTBA, MX (U3NYECKHE U
XUMHUYECKHE CBOMCTBA. BaxkHelIne coelMHEHNUs ETOUYHbIX METAJIJIOB — OKCH/JIbI, TUIPOKCUIBI U
conu (XJIOpUAbI, KapOOHAThbl, Cyiab(arbl, HUTPAThI), UX CBOMCTBA W MPHUMEHEHHE B HApPOJHOM
xo3siicTBe. Kanuiinbie ynoOpeHus.

OOmast xapakTepuCTHKa 3JIeMEHTOB maBHOM moxarpynnsl Il rpynmsl. CTpoeHue aToMoB.
[lenouHo3eMenbHbIE METAJIBI — IMPOCTHIE BEIECTBA, UX (PU3NUECKHE U XUMUYECKHE CBOWCTBA.
Baxkneimme coequHEHMs IIEJIOYHO3EMENBHBIX METaUIOB — OKCHbI, THIPOKCUIBI MU COJH
(x7opuabl, KapOOHATHI, HUTPATHL, Cyab(daTsl U (ocdaTsl), UX CBOMCTBA U MPUMEHEHHUE B HAPOAHOM
xo3siiicTBe. JKECTKOCTH BOABI M CLIOCOOBI €€ YCTpaHEHHUs..



Amomunuii. CTpoeHue aroma, pU3NYECKHEe U XUMHUYECKHE CBOMCTBA MPOCTOTO BELIECTBA.
CoenuHeHns aIOMUHUS — OKCHJ W THUAPOKCHUI, WX aMdoTepHBId XapakTep. Baxkneimme conu
amoMmuHus. [[pumMeHeHne aATFOMUHUSA U €T0 COCTMHEHU .

Kenezo. Crtpoenue aroma, (u3Mueckue U XUMHUYECKHE CBOWCTBA MPOCTOrO BEIIECTBA.
I'enernueckue panel Fe2+ u Fe3+. KauectBennsie peakuuu Ha Fe2+ u Fe3+. Baxneilmue conu
xKese3a. 3HAYEHHE JKeJle3a, ero COeAMHEHUH U CIUIaBOB B PUPOJIE U HAPOAHOM XO3SIICTBE.

Jemonctparmu. OOpasiibl METOYHBIX U HIETOYHO3EMENbHBIX MeTauioB. OOpasIibl CILIaBOB.
B3aumoneiictBue Harpus, autus M kaneums ¢ Bojgod. B3aumojelcTBue HaTpusi U MarHus ¢
KHcIopoaoM. BzaumonelictBue meramioB ¢ HeMetaiamu. [lonydyenne rugpokcunos xenesa (I1I) u
(I1D).

Jlaboparopubie ombIThl. 2. O3HaKOMJICHHE ¢ oOpasliaMu MeTauioB. 3. BiammopeiicTBue
METaJJIOB C pacTBOPaMHU KHUCIIOT U coliell. 4. O3HakomIieHHe ¢ 00pa3laMu IPUPOJHBIX COSTUHEHMIA:
a) Hatpusi; 0) KanubIUs; B) alFOMHHHS, T) kene3a. 5. [lomyueHue THApOKCHIA AIOMHHUS U €TO
B3aUMOJICHCTBUE C PACTBOPAMM KHUCJIOT U 1enodeil. 6. KauecTBeHHble peakiuu Ha WOHbI Fe2+ u
Fe3+.

[Tpaktrueckas padora Ne 2 o Teme "XKECTKOCTH BOMBI M METOABI €€ yCTpaHCHHS "

[IpakTuueckas padbora Ne 3. PemieHue sKcreprMMEHTAIBHBIX 3a7a4 1Mo TeMe «Bakueiimme
METAJUIbl U UX COCIUHEHUS»

HemeTtanabi(274.)

OO0mass xapakTepuCTHKa HEMETaNIOB: MOJOXKeHHe B mepuogudeckod cucreme [ U.
MenpeneeBa, OCOOGHHOCTH  CTPOSHHsSI ~ arOMOB,  DJIEKTPOOTPHULATEIBHOCTh  KaK  Mepa
«HEMETAJUIMYHOCTU», PAJl AIEKTPOOTPULIATEIbHOCTH. KpucTaminiyeckoe CTpOeHuE HEMETAIOB —
MPOCTHIX BemiecTB. Asutorponusi. dusnyeckue cBoiicTBa HEMETALTOB. OTHOCUTEILHOCTh MOHSATHI
«MEeTaJ», «KHEMETAILII».

Bomopon. Ilonoxenne B NEPUOJUYECKOM CHCTEME XUMHYECKMX »dneMeHtoB J[. WM.
MenpneneeBa. CTpoeHue aroma U MOJEKy/Ibl. PU3MUECKHE U XMMUUYECKUE CBOMCTBA BOIOPOAA, €T0
[I0JIy4Y€HUE U IPUMEHEHHUE.

O6mmas xapakrepuctuka raioreHoB. CTpoenue aroMoB. [IpocTsie BemiecTBa, Ux pu3nYecKue
U XUMHUYecKkHue cBoicTBa. OCHOBHBIE COEAMHEHMSI TaJOr€HOB (IajJlor€HOBOAOPOABI U TaJOTEHUIbI),
ux cBoiicTBa. KauecTBeHHas peakuus Ha xJIopua-uoH. Kparkue csenenus o xiope, bpome, prope u
noze. [IpyumeHenne raloreHoB U UX COEIMHEHUI B HAPOIHOM XO3SMCTBE.

Cepa. Ctpoenue aroma, aJuIOTpOIus, CBOWCTBA U IPUMEHEHHE pOMONUECcKOi cepbl. OKCUIBI
cepel (IV) u (VI), ux momydyenue, cBoiicTBa u mnpuMeHeHHe. CepoBOJOpPOIHAS U CEpPHUCTAS
kucioTel. CepHas KHUCIIOTa U €€ COJIM, UX NPUMEHEHHWE B HapogHOM Xxo3siicTBe. KauecTBeHHas
peakIus Ha Cylb(ar-1oH.

A3zotr. CTpoeHHe aroMa M MOJIEKYJbI, CBOMCTBA MPOCTOrO BellecTBa. AMMHUAK, CTPOEHUE,
CBOICTBa, MoylyueHrue U npuMeHenue. Coiau aMMOHHUS, UX CBOMCTBA U NpuMeHeHue. OKcubl a3ora
(II) m (IV). A30oTHas KuCIIOTa, €e CBOMCTBA M NMpUMeHeHue. Hurparel u HUTpUTHI, mpoliiemMa ux
CoZiepXaHUsl B CEJIbCKOXO03SIICTBEHHOM MPOIYKIIMHU. A30THBIE yIOOpEHUSI.

®ochop. CrpoeHue aroma, amIoOTpOnus, cBoilcTBa Oenmoro um KpacHoro ¢(ocdopa, Hux
npumenenue. OcHoBHbIE coenuHeHus: okcua pocdopa (V), oprodochopnas kucnora u dpocdarsr.
dochopHble ynoOpeHus.

VYrnepon. CtpoeHue atoma, asIOTPOINHsI, CBOMCTBA alNIOTPONHBIX MOAU(UKALUN, TIPUMEHE-
nue. Oxcuasl yrmepoxa (II) u (IV), ux cBoiictBa m mpumeHenue. KauecTBeHHass peakius Ha
yriekucnblil ra3. KapOoHarsl: KalbLUT, COAA, OTAll, UX 3HAYEHHE B MPHUPOJE U KU3ZHU YeJIOBEKa.
KauecTBeHHas peakius Ha KapOOHAT-UOH.

Kpemunii. CtpoeHne aromMa, KpUCTaJUIMYECKUH KPEMHHM, €ro CBOMCTBA M IPUMEHEHUE.
Oxkcun kpemuus (1V), ero npupoassie pa3HOBUIHOCTH. CUITUKAThl. 3HAUEHUE COSAMHEHUN KPEMHUS
B JKMBOM M HEXUBOH npupojie. IToHsTHE 0 CHIMKATHON NPOMBIIUIEHHOCTH.

JNemoncrpanuu. OOpa3iibl TaJoreHOB — MPOCTHIX BEIIECTB. B3anumozelicTBrE rajJoreHoB ¢
HaTpueM, aJlfoMUHUEM. BeITecHeHre XJiopoM Opoma Ui Moja U3 pacTBOPOB UX COJIEH.

BsaumogeiicTBre cepbl ¢ METaJIIIaMH, BOLOPOIOM U KHCIIOPOJIOM.



B3anmopelicTBrue KOHLICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.

[Tornmomenne yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBieHue Meau Hu3 ee
okcuna yrieM. OOpasipl MPUPOMHBIX COSAMHEHUN XJopa, cephl, hocdopa, yriepona, KpeMHUSI.
OO6pa3upl BaKHEHIINX Ui HAPOAHOIO XO3SICTBa Cylb(paroB, HUTPATOB, KapOOHATOB, GochaTos.
OO0pa3sibl cTekI1a, KepaMHUKH, IIEMEHTA.

JlaGoparopHubie onbIThbl. 7. KadecTBeHHas peakius Ha XJopul-uoH. 8. KadecTBeHHas
peakuus Ha cynbdar-uoH. 9. Pacno3naBanue coneit ammonus. 10. [TomyueHue yriekucioro rasa u
ero pacno3HaBanue. 11. KadecTBenHas peakius Ha kapOoHar-woH. 12. O3HaKOMIICHHE C
IPUPOIHBIMU cHiIMKaTaMH. 13. O3HaKOMJIEHHE € IPOAYKLMEN CUIIMKATHOW ITPOMBIIIIIEHHOCTH.

[TpakTrueckas padora Ne 4 o reme «llomydeHune COMTHOM KUCTOTHI, H3y4YEeHUE €€ CBOMCTBY

[Ipakruyeckas padora Ne 5 mo teme «llonmydenue aMmuaka, U3y4eHHe €ro CBOMCTBY»

[TpakTruueckas padota Ne 6 o Teme "l[lomydenne yrinekucioro ra3za. KauectBeHHas peakius
Ha KapOoHar-uoH"

[IpakTruueckas pabora Ne 7. PermeHue sKcnepuMEHTANBHBIX 3a7ad Mo TeMe «Bakuelmume
HEMETAJUJIbl U UX COCTUHEHUSI»

O0600meHne 3HAHUI 110 XUMMH 32 KYPC OCHOBHOM IIKO0JIbI(9 1)

@u3nyecKkuil CMBICT TOPSAKOBOTO HOMEpa »dJIEMEHTa B IMEPUOJUYECKON CHCTEME
xumuueckux snemeHtoB [I. M. MenneneeBa, HOMEpOB Mepuoga M TPYHIbl. 3aKOHOMEPHOCTH
M3MEHEHUs CBOICTB 3JIEMEHTOB U UX COCAUMHEHMH B IEpUOJaxX U Irpynmax B CBETE MPEICTABIECHUMN O
CTPOEHHUH aTOMOB 3JIEMEHTOB. 3HAYEHHE MTEPHUOANYECKOTO 3aKOHA.

TUnbel XUMUYECKUX CBA3CH M TUIBI KPUCTAIUIMYECKUX PEHIeTOK. B3auMOCBsA3b CTpOCHUS U
CBOICTB BEIIECTB.

Knaccupukanuss XMMHYECKHX peakUud 10 pa3IMyHbIM IpH3HaKaM (YUCIO U COCTaB
pearupyomux M oO0pa3yrolIMXCs BEIIeCTB; TEIUIOBOM 3((eKT; HCIonb30BaHUE KaTalau3aropa;
HaIpaBJI€HUE; U3MEHEHHUE CTEIIEHEW OKHCIIEHUS aTOMOB).

[IpocThie U cnoXKHBIE BellecTBAa. MeTauibl U HEMeTauibl. [ eHeTHuecKre psapl MeTasa,
HEMeTaJlla v repexoaHoro meramia. Okcuabl (0OCHOBHBIC, aM()OTEPHBIE U KUCIOTHBIE), THIPOKCHIBI
(ocHoBanus, ampoTepHbIe TUAPOKCUABI U KHUCIOTHI) U COJIU: COCTaB, Kiaccuduxamus u oduiue
XMMHUYECKHE CBOICTBA B CBETE TEOPUM NIEKTPOJIUTUYECKOM AMCCOLMAIMM U IPEACTaBICHUN O
rpoleccax OKUCICHUSA-BOCCTAHOBICHUS

BemectBa 1 Marepuanbl B NMOBCEIHEBHOM KM3HM yesloBeka. be3omacHoe MCIOIb30BaHUE
BEIIECTB W XUMHUYECKUX peakuuid B ObITy. [lepBas moMoImip Npu XUMHYECKHX OXOTax U
OTpaBJICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpYyKarolel cpebl (MpeaenbHas TOMYCTUMAas KOHIEHTPAlUs
BeniecTs, najiee — [1JIK). Posib xumMuu B penieHnn 3K0I0rHueckux nmpooiem.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3IoB MaTeprasoB (CTEKIO, CIJIaBbl METAJIOB, IOJUMEPHbIE MaTepUabl).

Ilnanupyemble pe3yJibTaTbl 0CBOCHUS XUMHHU

8 kiaace
JINYHOCTHLIE Pe3VILTATHI 00VUCHUS
. o0pas COIIHAJIbHO-TIOJINTUYECKOTO yCTpOMCTBA — MpeACTaBICHUE 0

roCy/IapCTBEHHON opraHu3anuu Poccun, 3HaHHE TOCY1apCTBEHHONW CUMBOJHMKY (Tep0, drar, THMH),
3HaHHWE TOCYIAPCTBEHHBIX MPA3THUKOB;

M HOTpC6HOCTB B CAMOBBIPAKCHUHN U CaMOpCaIn3aliii, COLINAaJIbHOM IIPU3HAHUU,

® IMO3UTHUBHAA MOpaJIbHasd CaMOOLICHKAa M MOPAJIBHBIC YYBCTBAa — YYBCTBO IOpAOCTH
Ipu CJICAOBAaHNU MOpPAJIbHBIM HOpMaM, NIEPCIKUBAHNUEC CThIAa U BUHBI TP UX HAPYIICHUU,

® TOTOBHOCTb U CIIOCOOHOCTH K Y4aCTHUIO B IIKOJBHOM CaMOYIIPABJIICHUU B IpPEACIax

BO3PAaCTHBIX KOMHGTCHHI/Iﬁ (Ile)KprTBO B IMIKOJIC U KJIACCC, y4aCTUC B JCTCKUX U MOJ'IOI[é)KHBIX
O6HI€CTB€HHI)IX OopraHu3aluiax, IMKOJBHBIX U BHCIIKOJBbHBIX Meponpmm/mx);



. YMEHHME BECTM JHajol Ha OCHOBE pAaBHOIPABHBIX OTHOUIEHMH W B3aUMHOIO
YBa)KEHUsSI U IPUHSATHSI; YMEHIE KOHCTPYKTUBHO pa3peniaTb KOH(YIUKTHI;

. TFOTOBHOCTh M CIOCOOHOCTH K BBIIIOJIHEHUIO MOpPAIbHBIX HOPM B OTHOLIEHUH
B3POCJIBIX U CBEPCTHUKOB B IIKOJIE, I0OMa, BO BHEYYEOHBIX BHIAX EATEIbHOCTH;

. noTpeOHOCT, B y4acTUWM B OOIIECTBEHHON JKM3HM OJMKAaWIIEro COLMAIBHOTO
OKpY>KEeHHUsI, 0OLIECTBEHHO MOJIE3HOH 1eATeIbHOCTH;

. [1I03HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA IIOJYyYE€HUE HOBBIX 3HAHUU IO XUMHH,
HeoOxonuMble Il OOBSCHEHUS HAONIOaeMbIX IMIPOLIECCOB U SBIEHUI, IO3HABATEIbHOM,
MH(GOPMAIIMOHHON U YUTATENbCKON KYJIbTYpPhI, B TOM YHCIIE€ HaBBIKOB CAaMOCTOSTEILHOM PabOTHI C
y4eOHBIMH TEKCTaMM, CIPABOYHOM JIUTEPATypoH, AOCTYNHBIMH TEXHUYECKUMHU CpPEJICTBAMU
MH(OPMAIMOHHBIX TEXHOJIOT U

. TOTOBHOCTh K BBIOOpPY MNpoduibHOTO 00pa3oBaHUsl C YYETOM YCTONYMBBIX
MMO3HABATEJILHBIX HHTEPECOB.
. UHTEpEC K MPaKTUYECKOMY H3Yy4eHHI0 mIpodeccuil W Tpyda pa3iiMyHOrO poja,

YBAKEHUE K TPYAY U pe3ysibTaTaM TPYAOBOM AECATEIBHOCTH, B TOM YHUCJIE HA OCHOBE IIPUMEHEHUS
MPEIMETHBIX 3HAHUI 10 XUMHUH, OCO3HAHHBIN BBIOOP MHIUBUAYAIBHON TPACKTOPUHU MPOIOKCHUS
oOpa3oBaHusl ¢ YYETOM JUYHOCTHBIX HMHTEPECOB W CIIOCOOHOCTH K XUMHH, OOIIECCTBEHHBIX
MHTEPECOB M IMOTPEOHOCTEH, YCHEmHOH NPO(PECCHOHANBHON NEATEIbHOCTH W Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJITalITUPOBATELCS B IPO(ECCHOHATILHOU CPE/IE;

. AKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJC KaK MCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMS, MOHHMMAHHME ILIEHHOCTH 3JI0pPOBOr0 M Oe3omacHoro obpasa
KM3HH, OTBETCTBCHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUECKOMY M TICHXUYECKOMY 3/I0POBBIO,
OCO3HaHUE IEHHOCTH COOJIIOJICHUS TTpaBuil 0€30MacHOr0 MOBEICHUS MPU paboTe C BEIIECTBAMH, a
TAKXKe B CUTYAIHSIX, YTPOXKAFOIIUX 3I0POBBIO U )KU3HHU JIFOJICH;

MeTanpeaMeTHbIE Pe3YJbTAThI

PeryastuBubie YY/I:

. 00OCHOBBIBaTh U OCYIIECTBISATH BHIOOP Hanbosee 3pPeKTUBHBIX CIIOCOOOB pEIICHUS
y4eOHBIX U MO3HABATEIBHBIX 33a4;

. CaMOCTOSITENILHO OMPENENsITh LEIN JeATEIbHOCTH, IJIaHHUPOBaTh, OCYIIECTBIAT,
KOHTPOJIMPOBATH U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIBHOCTD

. OIpeNIeNIATh/HaX0AUTh, B TOM YHUCIIE U3 IMPEJUIOKEHHBIX BapUaHTOB, YCIOBHS IS
BBITIOJIHEHUS y4EOHOU U MMO3HABATEIHLHOM 3a1a4H;

. BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CIIOCOOB! pelIeHUs] YUeOHbIX M MO3HABATEIbHBIX

3a/1a4, CaMOCTOSITENIBHO COCTAaBJIATh UM KOPPEKTUPOBATH IIPEMIOKEHHBIM AITOPUTM JIEHCTBHUM IIPH
BBINOJIHEHUH 33J]aHUi ¢ Y4€TOM HOJIY4YEHHUSI HOBBIX 3HAHUN 00 M3ydaeMbIX O0BEKTaX — BEIIEeCTBaxX
M PEaKIusIxX

. OCYLIECTBJIATH  KOHCTATHPYIOLIUH,  IPEIBOCXUIIAIOIIUNA,  PETPOCHEKTUBHBIN
KOHTPOJb [0 pe3yapTaTy M MO0 crnocol0y JeHCTBUS; aKTyalbHbIH KOHTpPOJIb Ha YpOBHE
IIPOU3BOJILHOIO BHUMAHU,

. BBIBUTaTh ~ BEPCUU  pEUIEHHUs]  MPOOJIEMBI, ¢bopMynupoBaTh  THIIOTE3BI,
[IPEABOCXHUILATE KOHEUHBIN pe3yJIbTaT;

KommyHnukarusubie Y Y/I:
. ¢opmMynMpoBaTh COOCTBEHHOE€ MHEHHE U IO3UIHUIO, apPryMEHTHpPOBAaTh H

KOOPJIUHHUPOBATH €€ ¢ MO3UIUSIMU MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETO perIeHus
B COBMECTHOU JEATEIBHOCTH;

® YCTaHaBJIMBATh W CpPaBHUBATH PA3HBIC TOYKH 3PCHUA, IMPEKAC YEM IIPUHHUMATH
pelICHUA U ACIaTh BBI60p
® HpI/IO6peTeHI/Ie OIlbITa MPE3CHTAOIWN PE3YJIIbTATOB BBIIIOJIHCHUA XHMHUYCCKOTO

9KCIICPUMCHTA (J'Ia60paTOpHOFO OIIbITAa, na60paT0pH01"4 pa6OTLI IO HCCJIEIOBAaHUIO CBOICTB



BEIIECTB, YI€OHOTO IMPOCKTA);
. 3a/1aBaTh BOMPOCHI (B XOJIe AUayiora U (WJIN) JUCKYCCUH) TIO CYIIECTBY 00CYXTaeMoi
TeMbI, (DOPMYITHPOBATH CBOU MIPEIOKEHHUS OTHOCUTEIHHO BBITIOJTHEHHSI MPETIOKEHHOM 3a/1a4;

IToznaBareanubie YY/I:

. CTPOHTH PACCY)K/CHHE HAa OCHOBE CPAaBHEHHsS MPEIMETOB U SIBJICHHM, BBIICISAS HPH
3TOM OOLIHME MPU3HAKH;

. CTPOMTH JIOKA3aTEeIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

. UCIIOJIb30BaTh MPUEMBI  JIOTMYECKOTO MBIIUICHUS TpPU OCBOCHHUW  3HAHHIA:

PacKpbIBaTh CMBICI XUMHUYECKUX MOHATUH (BBLAEIATH UX XapaKTEepHbIE NMPU3HAKHU, YCTaHABIUBATh
B3aMMOCBSI3b C APYTUMH MOHATHIMH ), HCIIOJIB30BATh MOHATHS IS OOBSICHEHHS OTAEIBHBIX (PAKTOB
U SBJICHWH, BBIOMpATh OCHOBAaHUS U KPUTEPUM A KIacCHU(UKALUMU XMMUYECKHX BEIIECTB U
XUMHAYECKHX pEaKIHid, YCTaHABIMBATh NPUYNHHO-CICJICTBCHHBIC CBS3M MEXIYy OOBEKTaMHU
U3y4Y€HHs, CTPOUThH JIOTUYECKUE pacCyKIeHUs (MHIYKTUBHBIE, NEAYKTHUBHBIC, IO aHAJIOTHH),
IIPOBOAMTD BBIBOJIBI M 3aKJIFOUECHHUS;

. IPUMEHATh B IpOLEcCce MMO3HAHWS MOHATHS (IIPEIMETHbIE M METallpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HWCIIOJIb3YeMble B XHMHH, INPEOOpPa30OBBIBATH IIHUPOKO
IPUMEHSIEMbIE B XUMHM MOJICJIbHBIE NPEICTABICHUS — XMMHUYECKUH 3HAK (CUMBOJ 3JEMEHTA),
XuMHA4eckas (GopMyda W ypaBHEHHE XUMHUYECKOW pEaKIWW — TpU pemIeHUuH ydeOHo-
IIO3HABATENIBbHBIX 33Ja4, C YYETOM ITHX MOJEJBHBIX IIPEICTABICHUN BBISIBIATH U XapaKTepU30BaTh
CYLIECTBEHHbIE MPU3HAKU M3Yy4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBJISATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIICICTBEHHBIE CBSI3U M IPOTUBOPEUUS B H3y4aeMbIX
Iporeccax U sBJICHUSIX.

. UCIIOJIb30BaTh NIOCTABICHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMUS, A TAKXKe
B Ka4eCTBE OCHOBHI JUIsI (DOPMHPOBAHUS THUIOTE3BI IO MPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX
CYKJCHUN;

. MPUOOpETeHUEe OMbITa 1O IUIAHUPOBAHUIO, OpraHW3allil ¥  MPOBEICHUIO

YUEHHUYECKUX HKCIEPUMEHTOB: yMEHHE HaOIIoAaTh 3a XOJOM IpOLEecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3yibTar, (opMmynupoBaTh O00OOIIEHHS M BBIBOABI IO pe3yjibTaTaM
IIPOBEIEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATh OTUET O MPOJICIAHHON paboTe;

MesknpeaMeTHbIe IOHATHS

®opmupoBanue UKT-koMnerenTHOCTH

Oopamenne ¢ yerpoiictreamu UKT

YUEHUK Hayuumcsa:

K xonny o0yuenns B 8-om kiacce:

. MPOBOJIUTH 00PaOOTKY MU(PPOBHIX 3BYKO3AMUCEH C UCTIOJIb30BAaHUEM BO3MOKHOCTEH
CMELUANbHBIX KOMIBIOTEPHBIX HHCTPYMEHTOB, IPOBOJUTH TPAaHCKpUOMpOBaHHE LHU(POBBIX
3BYKO3aIUCeN;

. OCYILECTBIATh BUIECOCBEMKY M TPOBOJUTH MOHTAX OTCHATOIO MaTepuana ¢
HCIOJIb30BaHUEM BO3MOKHOCTEN CIIEIUAIIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

YUEHUK nOoiydum 603MONCHOCHb HAYUUMbCA:

. PA3IUYAmMb MEOPUECKYIO U MeXHUUeCKYIo QUKCayuio 38yK08 U U300padceHull;

. ucnonvzosams 6o3moxchocmu UKT 6 meopueckoii OesmenbHOCMU, CBA3AHHOU C
UCKYCCMBOM,

. 0CYyWecmenams mpéxmepHoe CKAHUPOBAHUE.

KOMMyHI/IKﬂ].[I/lﬂ H COIMAJIbHOE B3aUMOJEHCTBHE
YH4eHUK Hayvumca:



. OCYLIECTBIATH ~ 00pa3oBaTelbHOE  B3aUMOACWCTBHE B  HMH(POPMALMOHHOM
MPOCTPaHCTBE 00Pa30BaTEILHOTO YUPEKACHUS (TIOJIyYeHHE W BBHIMOJHEHHE 3aJlaHHH, TOJTyYCHUE
KOMMEHTapHEB, COBEPIIICHCTBOBAHUE CBOCH paboThI, hopMupoBanue moptdoino) (8-9 kiaccer);

. coOioaTh HOPMbI MH(GOPMAIIMOHHON KYJBTYPBI, STHKH M IpaBa; C YBaKCHUEM
OTHOCHUTHCS K YaCTHOM MH(popManuu 1 HHGOPMAIIMOHHBIM IpaBaM JpYyrux Jrojaei (9 kiacc).

YYeHHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

. 83aUMO0eUCMB08AMb 68 COYUAILHBIX Cemsx, pabomams 6 2pynne HA0 coobueHuem
(6uxu),

. yuacmeosams 6 popymax 6 coyuaIbHbvIX 00Pa308amenbHbIX Cemsax,

. 83AUMOOEUCMBO8AMb € NAPMHEPAMU € UCHONb30BAHUEM — BO3MOIICHOCHEL

Humepnema (ueposoe u meampanvroe g3aumooeticmaue).
Anauu3 uagopManuu, MaTeMaTuyeckass 00pad0TKa JAHHBIX B HCCJIEI0BAHUN
YUEHUK HayYumcs

. BBOJUTH Pe3yJIbTaThl U3MEPEHUH U JApyrue upoBbie JaHHBIC I UX 00pabOTKH, B
TOM YHCJI€ CTATUCTUYECKON U BU3yaau3aluu (8 Kiacc);
. MPOBOJMTh 3KCICPUMEHTBI M HCCJICIOBAHUS B BHPTYAJIbHBIX J1a00OPAaTOPUAX IIO

€CTECTBCHHBIM HayKaM, MaTeMaTHKe U WH(OpPMATHKE.

Buvinyckuux nonyuum 03mMoiMCHOCMb HAYUUMbCA:

. npoBOOUMb  eCMEeCmEEeHHO-HAYYHble U  COYUANbHblE  UBMEPEHUs,  686800UMb
pe3yibmamosl UsMepeHull U Opy2ux Yu@posvix OaHHuIX U 00pabamvieams Ux, 6 MoM yucie
CMAMUCMUYecKu U ¢ NOMOWbIO 8U3YATUSAYUL

. AHATUZUPOBAMb PEe3VIbMAmbl C80ell 0essmelbHOCMU U 3AMPAYUBAEMbIX PeCYPCO8.

MoneaunpoBaHue, NPOEKTHPOBAHUE U YIIPaBJIeHHE

BbImycKHHUK Hay4uTCS:

. KOHCTPYHpPOBaTh M  MOJCIHUPOBATH C  HUCIOJB30BAaHHEM  MaTCPUAIBHBIX
KOHCTPYKTOPOB C KOMITBIOTEPHBIM YIIPaBICHHUEM U 0OpAaTHOU CBA3BIO ;

Buinyckuux nonyuum 603mMoicHOCMb HAYYUMbCAL:

. NPOeKmupo8ams GUPMYAaibHble U pealbHble 00beKmbl U NPOYECcyvl, UCNOIb30BAMD
cucmemyl a8MOMAMUIUPOBAHHO20 NPOEKMUPOBAHUSL.

OCHOBBI y4eOHO-UCCJIEIOBATEIbCKOI M NPOEKTHOH /1esITeIbHOCTH CIOCOOCTBYIOT
BOCITUTAHHUIO CAMOCTOSTEILHOCTH, HHUITHATHBHOCTH, OTBETCTBEHHOCTH, TIOBBITIICHUIO MOTHBAIIUN U
3¢ (HeKTUBHOCTH Y4eOHOI e TEeNbHOCTH.

YUEHUK Hayuumcs:

K xonyy obyuyenus 6 8-om kaacce:

. SICHO, JIOTUMHO U TOYHO M3JaraTh CBOIO TOYKY 3PEHHS, HCIOJIb30BaTh S3BIKOBBHIE
Cpe/CTBa, aJIeKBaTHbIE 00CYKJaeMoil mpobiieme;

. MPUHUMATD PEILIEHUs, B TOM YHCJIE U B CUTYallUsSIX HEONPeAEICHHOCTH.

B meuenue obyuenus 6 8 knacce:

. pa3BUTh CIOCOOHOCTh K pa3pabOTKe HECKOJbKUX BAPUAHTOB PEUICHHM, K MOUCKY
HECTaHJAPTHBIX PELICHUH, TOMCKY M OCYIIECTBICHUIO HanboJiee MPUEMIIEMOT0 peIIeHHs.

. oTOMpaTh W UCIHOJB30BaTh aJEKBaTHbIE METOJAbl U MPHEMBbl HCCIIECJOBAHMUS,

(bopMyIMpOBAThH BBITEKAIOLINE U3 UCCIIEIOBAaHUS BBIBOIBI;

OCHOBBI YHTATEJILCKOH KOMIETEHIIUH U HABBIKH PadoThl ¢ HH(popMauei

OOyuaromiyecss OBIAJCIOT YTEHHEM KaK CpPEJACTBOM OCYILECTBIEHUS CBOMX JAaJbHEUIINX
IUTAHOB: TPOJOJDKEHHs] 00pa30BaHUS U €aMOOOpPa30BaHUS, OCO3HAHHOIO IUIAHWPOBAHUS CBOETO
aKTyaJIbHOTO M MEPCHEKTUBHOIO Kpyra YTeHHUs, B TOM YHCJE 10CYTOBOrO, MOATOTOBKU K TPYJOBOM
U COLMANbHOM JeATeIbHOCTU. Y BBIMYCKHUKOB Oyner cdopMupoBaHa MOTPeOHOCTh B
CHCTEMaTUYeCKOM YTEHHWU KaK CPEJCTBE MO3HAHUS MHUpPa U ce0s B 3TOM MHpE, TapMOHHU3AIUH
OTHOIIIEHUH YeJIOBEeKa M OOIECTBa, CO3aHIHN 00pa3a «oTpeOHOTO OYIyIIEeTo.

YYeHUK HAYYMTCSH:

. CUCTEMAaTHU3HPOBATh, COIIOCTAaBJIATD, aHAJIM3UPOBATh, 00001aTh u
MHTEPIPETHPOBATH HHPOPMALIUIO, COAEPIKAIILYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTAX;



. BBIICJIATh TJAaBHYI0O M HU30BITOYHYIO MH(OpPMAIMIO, BBINOJHATH CMBICIOBOE
CBEPTHIBAHUE BBIICIECHHBIX (D)AaKTOB, MBICIEH; MPEICTaBIATh MH(DOPMALNIO B CXKATOW CIIOBECHON
¢dopme (B BHIE MIaHA MM TE3MCOB) U B HArJSAHO-CUMBOJIMYECKOH ¢opme (B BHIE TaOIuI,

rpadUyecKuX CXeM U AuarpamMm, KapT IOHSATUH — KOHILENTYaJbHBIX JMAarpaMM, OIOPHBIX
KOHCIIEKTOB);
. 3aMOJHATh U JOMOJHATH TaOIUIbI, CXEMBbI, TUArPAMMBI, TEKCTHI;

* HAXOJWTh B TeEKcTe TpeOdyemMyro HHQOpMAIHio (B COOTBETCTBUU C IEISIMH CBOEH
JESATEITLHOCTH);

* OpHUEHTUPOBATHCS B COACPKAHUM TEKCTa, IMOHUMATh IEJOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATH TEKCT;

* yCTaHABIMBATh B3aWMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHIA, SIBIICHHI, TPOIIECCOB;

* PE3IOMHUPOBATH [VIABHYIO UJCIO TEKCTA;

* TpeoOpa3OBEIBATH TEKCT, IEPEBOS» €r0 B JPYTYI0 MOJAIBHOCTH, HHTEPIPETUPOBATH
TeKCT  (XyMOKECTBEHHBIH WM  HEXYIOXKECTBEHHBIH —  y4eOHBIH, HAyYHO-TIOMYJISIPHBIMU,
UH(OPMAIMOHHBIN, TeKCT non-fiction);

* KPUTHYECKH OILICHUBATh COACpkKaHHUe U (hOpMY TEKCTa.

IlpeaMeTHBIE PE3YJILTATHI

YUeHHK HAYYHUTCS:

. ONPEIENATh POJIb PA3IMYHBIX BEUIECTB B IPUPOJE U TEXHHUKE;

. OOBSICHATB POJIb BEILIECTB B UX KPYrOBOPOTE,

. MIPUBOJUTH IPUMEPBI XUMUUYECKHUX IPOLIECCOB B IIPUPOJE;

. HaxXo/JUTh 4YepThl, CBUJAETEILCTBYIOLIME 00 OOMMX MPU3HAKAX XUMHYECKUX
IIPOLIECCOB U UX PA3IUYMSIX,

. [IEPEUUCIIATH OTIINYUTEIBHBIE CBOMCTBA XUMUYECKUX BEILECTB;

. pa3inyaTh OCHOBHBIE XUMUYECKHUE IIPOLIECCHI;

. OIIPEIEIATh OCHOBHBIE KJIACCHI HEOPIaHUYECKUX BEILIECTB;

. ITIOHUMATh CMBICII XUMHYECKUX TEPMHUHOB,

. XapakTepu3oBaTb METOJbl XMMHYECKOM Hayku (HaOmroleHue, CpaBHEHUE,
SKCIIEPUMEHT, U3MEPEHHE) U UX POJb B [IO3HAHUU IPUPO/IBL;

. IIPOBOJIUTH XUMHUYECKHUE OIBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTAThI.

. WCIOJIb30BaTh 3HAHUSA XMMMH IPHU COOJIIOJIEHUU TPAaBUJI MCIOIb30BaHUS OBITOBBIX
XUMUYECKUX IIPETapaToB;

. pas3InyaTh ONacHble U O€30MacHbIE BELECTBA.

. PaCKpBIBaTh CMbICI OCHOBHBIX XUMUYECKUX IOHATUN: aTOM, MOJIEKYJIA, XUMHUUECKUI

AJIEMEHT, MPOCTOE BEIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOpPOIHAs W HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKYJSpHas Macca, KOJMWYECTBO BEIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBasi A0JsI XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBAaHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHHS, XUMUYECKasl peakLus,
KJIacCU(UKALMs pPEaKIMi: peakuu COEJAMHEHUS, peaklUUU pa3JIoKEHUs, peaklUud 3aMelleHUs,
peakuu oOMeHa, 9K30- M HHJIOTEPMUUYECKHE PEaKLUH, TeIIoBOM 3((eKT peakiuu, SApo aToma,
ANIEKTPOHHBINA CJIOW aTroma, aTOMHasi opOuTanb, paguyC aToMa, XUMHUYECKas CBs3b, MOJIpHAs U
HENoJIIpHasl KOBAJCHTHAs CBS3b, MOHHAs CBSA3b, MOH, KaTHMOH, aHWUOH, pacTBOp, MaccoBas IO
BelllecTBa (MTPOIICHTHAs KOHIIEHTpPAIlUs) B pacCTBOPE;

. WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATHA M NPUMEHATH 3TH
MOHSTHSI IPU OMMCAHUH BEIIECTB U UX IPEBPAIICHUI;

. UCIOJb30BAaTh XMUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBICHHUS (OPMYN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUI;

. OIpEeJIeNIATh BAaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHMSX, CTEICHb
OKHCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAAJICKHOCTh BEIIECTB K OINpPeAeIEHHOMY
KJlaccy CoeauHeHMd 1o Qopmynam, BUA XHMHUYECKOM CBs3M (KOBaJEHTHAas M WOHHAs) B
HEOPraHMYECKUX COCTUHEHMSIX;



E packpbiBaTh cMbIci Ilepuoanueckoro 3akoHa JI. . MeHneneeBa: 1eMOHCTPUPOBATh
IIOHMMAHHUE TIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX DJIEMEHTOB OT UX IIOJIOKEHUS B
Ileproanueckoi CHCTEME, 3aKOHOB COXPAHEHHUs MAacCChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO YYEHMs, 3aKOHAa ABOIapo;

. ONHKCBHIBATh W XapakTepu3oBaTh TabmuuHylo ¢opmy Ilepuonndeckoil cucrembl
XMMUYECKUX 3JIEMEHTOB: pa3jiuyaTh IMOHITUS «IJIaBHas MHoArpynna (A-rpynmna)» U «1mododHas
noarpynna (b-rpynma)», Manple u OONbIIME MEPUONBI, COOTHOCHTH OOO3HAYECHHUs, KOTOPHIC
umerorcs B Tabmune «llepuonnyeckas cucrema xumudeckux viemeHtoB [I. M. MenneneeBa» c
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsj] sAapa,
o0111ee YMCII0 AIEKTPOHOB U PACIIPENICIIEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

C KJ'IaCCI/Iq)I/II_[I/IPOBaTb XUMHUYCCKHUEC OJICMCHTHI, HCOPraHNn4CCKUcC BCIICCTBA,
XUMHYCCKHUE PCaKIIUuU (HO YUCIYy UM COCTaBYy YYAaCTBYIOIIHMX B PECAKIMKU BCIICCTB, IO TCILJIOBOMY
s dexry);

d XapaKTCprU30BaATb (OHI/ICLIBaTB) O6H_II/IC XUMHUYECKUE CBOMCTBA BCIICCTB Pa3JIMYHBIX

KJIACCOB, IOJATBEpXkKAAas ONHUCAHHME IPUMEPAMH MOJEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKLIM;

. IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKHUX ITPEBPALICHUN B Pa3JIUYHBIX YCIOBUIX;
. BBIYMCIIITD OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJBIPHYIO MAacChl BEIIECTB,

MacCOBYIO JIOJIF0 XUMHUYECKOTr0 3JeMeHTa 1Mo GopMylie COeTUHEHUSI, MACCOBYIO JOJIO BEIIeCTBa B
pacTBope, IPOBOJUTH PAcUEThI 10 YPAaBHEHUIO XMMUYECKOM peakluu;

. MIPUMEHSTh OCHOBHBIE OIEPAIlM MBICIUTEIbHON AEITEIbHOCTH — aHallu3 U CUHTE3,
CpaBHEHUE, 00001IEHNE, CHCTEMATH3AUIO0, KJIACCU(PUKAIUIO, BBISIBIEHUE TPUUYNHHO-CIIEICTBEHHbIX
CBSI3€M — JJI U3yYEHUS] CBOMCTB BEIECTB U XUMUYECKUX PEAKIINI, ECTECTBEHHO-HAYYHbIE METO/IbI
MIO3HAHUS — HA0JII0JIEeHUE, U3MEPEHUE, MOJIEIIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN);

. ClIeIoBaTh MpaBWJIaM T[OJb30BAHHUS XUMHUYECKOW TMOCYAOH U J1ab0paTOPHBIM
000pyZIOBaHUEM, a TAKXKE MPaBHJIaM OOpAIleHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIUSMHU
IO BBIIOJIHEHHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOIYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIECTB (BOJOPOAA U KUCIOPO/A), TPUTOTOBICHUIO PACTBOPOB C OMPEAEIEHHON MacCOBOU JoJiei
pacTBOPEHHOrO BEIIECTBa, IUIAHUPOBATH M MPOBOAWTh XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PAaCTBOPOB IIEJNIOYEH W  KHCIOT C TOMOIIbIO HHJIUKATOPOB  (JTaKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

Pe3yabrarhl padoyeii NporpaMMbl BOCHUTAHUS

[Tpuoputer - co3gaHue ONArONPUATHBIX YCIOBHM JUISI Pa3BUTUS COLMAIBHO 3HAUYUMBIX
OTHOILIEHU! NIKOJIBbHUKOB, U, IIPEK/E BCEr0, IEHHOCTHBIX OTHOIICHUN:

. K CEMbE KaK IJIaBHOM OIIOPE B JKU3HU YEJIOBEKA U UICTOYHUKY €TI0 CYACThS;

. K Tpyly KaKk OCHOBHOMY CIIOCOOY JIOCTH)KEHHUS >KU3HEHHOTO OJ1aronoyydus
YeJI0BEKa, 3aJOry €ro YCIHEeIIHOr0 Mpo(ecCHOHANBHOTO CAMOONPEENICHUSI M OLIYIIEHUS
YBEPEHHOCTH B 3aBTPAIIHEM JHE;

. K CBOEMY OTeuecTBY, cBoell Majoil u Oomnbiioil PoauHe kak mecTy, B KOTOPOM
YEJIOBEK BBIPOC M IIO3HAN IEPBBIE PAJOCTH M HEyJIayu, KOTOpas 3aBellaHa €My IpelKaMu H
KOTOPYIO HY’KHO 00eperars;

. K MPUPOJIE KaK MCTOYHUKY >KM3HU Ha 3eMJjie, OCHOBE CaMOr0 €€ CYIISCCTBOBAHWSI,
HYKJAIOIIEHCs B 3aIIMTE ¥ ITOCTOSTHHOM BHUMAHHUH CO CTOPOHBI YEJIOBEKA;

. K 3HaHUSIM KakK WHTEIUICKTYaIbHOMY pecypcy, oOOecreuuBapmeMy Oymyiiee
YeNoBeKa, Kak Pe3ylbTaTy KPOMOTINBOTO, HO YBJIEKATEILHOTO Y4eOHOTO TpyIa;

. K 3JI0POBBIO KakK 3ajJory JOJIOM M aKTUBHOW HW3HU YEJIOBEKA, €ro XOpOIIEero
HACTPOEHUS ¥ ONTUMHUCTUYHOTO B3TJIsa HA MUD;

. K caMuM cebe Kak Xo3seBaM CBOCW CyAbOBI, CaMOOTNPENENISIOIUMCI |

caMOpCaIM3yromUMCH JIMYHOCTAM, OTBCUAIOIIUM 3a CBOC COOCTBEHHOE 6ynymee.



9 kJaacce

JINYHOCTHBIE Pe3YJIbTAThI:

. 3HaHue mnooxkeHuid Konctutyniuum P®, OCHOBHBIX TIpaB M  OO0sS3aHHOCTEH
rpaXJaHWHA, OpPHUEHTAIMsi B TPAaBOBOM IMPOCTPAHCTBE TOCYAapCTBEHHO-OOIIECTBEHHBIX
OTHOIIICHHH;

. 3HAHWE€ O CBOEH STHUYECKOW NPUHAJUIEKHOCTH, OCBOCHHE HAllMOHAJIbHBIX
LEHHOCTEH, TPaAULIMiA, KyJIbTYpPbl, 3HAHHE O HAPOJIaX U STHUYECKUX Tpymnmnax Poccuu;

. OCBOCHHE OOIIEKYIbTypHOrOo Hacieaus Poccun u 0OMIEMHUPOBOrO KYJIBTYPHOTO
HaCJeus;

. OpUEHTallMsl B CHCTEME MOpPAJbHBIX HOPM M LIEHHOCTEW M HUX HUepapXu3alus,
MMOHMMAaHKHE KOHBEHIIMOHAJIHLHOTO XapaKTepa MOpaliu;

. OCHOBBI COI[MAJIbHO-KPUTHUYECKOTO MBIIUICHUS, OPHUEHTAllUd B OCOOCHHOCTAX

COIIMaJIbHBIX OTHOIICHHUI 1 BSaHMOﬂCﬁCTBHﬁ, YCTAaHOBJICHUC B3aUMOCBA3H MCIKIY O6I.H€CTB€HHBIMI/I
" IMMOJIMTHYCCKHUMU CO6BITI/ISIMI/I;

. MOTPEOHOCTh B YYacTUHM B OOIIECTBEHHOM >KU3HH ONMMKaWIEro COLMaIbHOTO
OKpY>KEHHUsI, OOLIECTBEHHO MOJIE3HOH 1€ATEIbHOCTH;

. MIPEJICTABICHUS O COIMAIbHBIX HOpMaX U MpaBUjIaX MEKINYHOCTHBIX OTHOLICHHH B
KOJIJICKTHUBE, KOMMYHHUKATUBHOMN KOMITIETEHTHOCTH B 00111eCTBEHHO I0JIE3HOM,

yueOHOHUCCIEe10BaTENbCKONW, TBOPUYECKOW M JPYrUX BHIAX JEATEIBHOCTH, T'OTOBHOCTH K
pa3sHOO0Opa3HON COBMECTHOM NESATETBHOCTH IMPH BBIMOJHEHHH Y4eOHBIX, IMO3HABATEIbHBIX 33jad,
BBIMIOJIHEHUM XHMHUYECKUX JSKCIHEPUMEHTOB, CO3/IaHUM Y4YeOHBIX IPOEKTOB, CTPEMJICHHUS K
B3alMOIIOHUMAHUIO U B3aWMOIIOMOIIM B IIPOLECCE 3TOM Y4eOHOH JesATENbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE U MOCTYIKM CBOMX TOBAPHILEH C MO3MLIHMU HPABCTBEHHBIX M MPABOBBIX
HOPM C YYETOM OCO3HAHHMS NOCJIEACTBUM MOCTYIIKOB;

. UHTepeC K 0O0YUYEHHUIO M MO3HAHUIO, TH0003HATENbHOCTh, FTOTOBHOCTh U CLIOCOOHOCTh
K caM000Opa30BaHUIO, TPOCKTHON M HCCIIEIOBATEILCKON NEATENPHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

. TOTOBHOCTB K BBIOOPY PO HIBHOTO 00pa30BaHus;

. YMEHHE CTPOUTH JKU3HEHHBIE IUIAHBI C YYETOM KOHKPETHBIX COLHUAJIBHO-
HCTOPUUCCKHUX, IMMOJIUTUICCKHUX U SKOHOMHUYCCKHUX yCJ'IOBI/II\/'I;

. YCTONYMBBIA TMO3HABATENbHBI WHTEPEC U CTAaHOBIEHHE CMBICIO00pa3yromIei
(yHKIIMHU IO3HABATEIbHOTO MOTHBA;

. MOTPEOHOCTH B CAMOBBIPAKEHUH M CaMOpeaTn3allii, COIMAIbLHOM MPU3HAHUU;

° IMMO3UTHUBHAA MOpaJIbHad CaMOOLICHKA W MOPAJbHBIC YYBCTBa — YYBCTBO IOpAOCTHU

IpU  CJIEIOBAaHMM MOPAJIbHBIM  HOpMaM, NEpPEeKUBAaHUE CThlla W  BHHBI MpU  HX
HapyIIEHUU.* TOTOBHOCTh M CIIOCOOHOCTh K YYaCTHUIO B IIKOJBHOM CaMOYIPaBJICHUHU B Mpesenax
BO3PACTHBIX KOMIETEHUUH (I€XKYpCTBO B IIKOJE M KJIACCE, YYaCTHE B JETCKUX M MOJIOAEKHBIX
0OIIIECTBEHHBIX OPTaHU3AIUAX, IIIKOJIBHBIX M BHEIIKOJIBHBIX MEPOIIPUATHSIX

. LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay49HOMY HacCJCIWI0, TOHUMAHUS 3HAYECHHS XMMHUYECKOM HAyKHM B JKHU3HU COBPEMEHHOTO
o0ImiecTBa, CHOCOOHOCTH BIAJETh OCTOBEPHOW HHGOpMAIUEl O MepefoBBIX ITOCTHUXKEHHSIX U
OTKPBITUSIX MHPOBOM M OTEUYECTBEHHOW XWMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAHMUIX 00
yCTpOIiCTBE MUpa U OOIIECTBA;

. OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3/IOPOBBIN 00pa3 KU3HU, OCO3HAHKE TOCTEACTBUN M HEMPUATHE BPEIHBIX MPUBBIYEK
(ymoTpeOneHuss ajKoroJyisi, HApPKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOJEHUS TMPaBHII
0€30MMacHOCTH MPH OOpaIleHHH ¢ XMMHYECKUMU BEIIECTBAMHU B OBITY M PEAIbHOM JKU3HH;

. CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJTy4aeMble TIPU U3YICHUH XUMUH, TSI PEIICHUS
3a/1a4, CBSI3AHHBIX C OKPY’KAIOIIEW MPUPOJHON Cpedoid, AJis MOBBIILICHHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpPbI, OCO3HaHUS TJIOOATHHOTO XapakTepa SKOJOTHMYECKHX MpOoOJeM M IMyTeH MX pelIeHUs



nocpeaACTBOM MCETOA0OB XHMMHUH, SKOJIOTHUYCCKOI'O MBIIUICHUA, YMCHHUSA PYKOBOJACTBOBATHCA MM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COLMAIBHOM MPAKTHUKE.

BoinyckHUK nomyyum 03mMoicHOCmb OJisl hOPMUPOBAHUSL:

. BbIPAINICEHHOU VYCMOUYUBOU YYEOHO-NO3HABAMENbHOU MOMUBAYUU U UHMepecd K
VUeHuio;

. 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCNUMAHUIO,

. A0eK8amHOU NO3UMUBHOU CaMOOYeHKU U A-KoHyenyuu,

. KOMNEemeHmHOCMU 8 Peanu3ayuy OCHO8 2PaHCOAHCKOU UOEHMUYHOCINU 8 NOCNYNKAX
U OesimenbHOCm;

. MOPATILHO20 CO3HAHUA HA KOHBEHYUOHALHOM YPOBHe, CNOCOOHOCMU K peuleHuro

MOPATbHBIX OULEMM HA OCHO8E Y4EMAa NO3UYUL Y4ACMHUKO8 OULEeMMbl, OPUCHMAYUU HA UX MOMUBDL
U uyecmea, YCmoudugoe Cledo8aHue 6 MNOBCOCHUU MOPATbHLIM HOPMAM U OMUYECKUM
mpeboBaHUusM;

. IMAAMUU  KAK OCO3ZHAHHO20 NOHUMAHUSL U CONEPENCUBAHUSL UYECMBAM OpYeUX,
BLIPAdICAIOWELICS. 8 NOCMYNKAX, HANPAGIEHHBIX HA NOMOWb U 0becneyenue 61a2onoayyus.

MeranpeaMeTrHbie pe3yabTarbl

PerynsiTuBHBIC yHHBEpCaIbHbIC y4eOHbIC JCHCTBHA:

. COOTHOCUTb  pEaJbHbIE W  IUIAHUPYEMBbIE  pe3yibTaTbl  MHIUBHUIYyAIbHOU
00pa3oBaTeNbHON AEATEIBHOCTU U J€JIaTh BHIBOJIBI;

. CBEpSITb CBOM JCHCTBHUS C LIEJIBIO U, IPU HEOOXOAMMOCTH, WCHPABIATH OIIMOKU
CaMOCTOATEIIBHO;

. OLICHUBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yjbTaTa 3asBJICHHOW LEIU, YMEHHE
HCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEIaracMble B YCIOBUU 3aJaHUN.

* (¢uKcHMpOBaTh W  AHATU3UPOBATh JUHAMHUKY COOCTBEHHBIX  0Opa30OBaTEIbHBIX
pe3ybTaToB;

. OCHOBaM TIIPOTHO3UPOBAHUS KaK IpeIBUJECHUS OyIylux COOBITMII W pa3BUTUS
mporecca.

Bbll’lyCKHuK noydum 603MONCHOCMb HAYYUMbCA.!

. CAMOCMOSIMENLHO CMABUMb HOBbLE YHeOHble Yeau U 3a0adu,

. HabaO0amsb U AHATUZUPOBAMb  COOCMBEHHYIO YUeOHYI0 U  NO3HABAMENbHYIO
0esimenbHOCHb U 0esIMENbHOCHb OPY2UX 00YUAIOUWUXCSL 8 NPOYECce 83AUMONPOEEPKU

. NOCMPOEHUIO HCUSHEHHBIX NIAHO8 80 6DEMEHHOU nepcneKxmuse;

. npu NAAHUPOBAHUU OOCMUICEHUSI Yellell CAMOCMOSMENbHO, NOTHO U A0EKEAMHO
VUUMBIBAMb YCI0BUSL U CPEOCMBA UX OOCMUNCEHUS,

. 8b10eIsIMb  AIbIMEPHAMUBHbIE CNOCOObL OOCMUIICEHUs Yelu U 8bloupams Haubojee
aghghexmusnwiii cnocod,

. OCHOBAM camopezyayuu 6 Y4eOHOU U NO3HABAMENbHOU OessimelbHOCmU 8 (opme

OCO3HAHHO20 YNPABNIeHUs. CGOUM NOBEOEHUEM U O0esiIMeNbHOCMbIO, HANPABLEHHOU HA 00CMUdICeHUe
NOCMAGNIEHHbIX Yeell;

. ocyuecmenams NoO3HA8AMENbHYI0 pehieKcuro 8 OmHOuleHUY Oelucmsuii no peueHuo
VUeOHbIX U NO3HABAMENbHBIX 3A0aY;

. A0eKeamHo OYeHU8amsv 0OBLEKMUBHYIO MPYOHOCMb KAK Mepy (akmuieckozo uiu
npeononazaemozo pacxooa pecypcos Ha peueHue 3a0a4u;

. A0eK8amHo OYEeHUBAMb C80U BO3ZMONCHOCIU OOCMUNCEHUS. YelUu ONpeoeséHHOll
CILONCHOCMU 8 PA3IUYHBIX CHepax camMoCmOoameNbHOU 0eamenbHOCIUL,

. OCHOBAM CaMOPe2YNAYUU IMOYUOHANLHBIX COCMOSHULL,



. VCMAHABIUBAMb  C8513b  MENCOY NOJVUEHHbIMU XAPAKMEPUCTIUKAMU NPOOYKMA U
XAPAKMepUCMuKamy npoyecca OesmeibHOCMU U NO 3d8ePUeHUU OesmelbHOCU Npediaeamb
UBMEHEHUe XapaKkmepucmuKk npoyecca 0Jisi NOIY4eHUs. YIVHUEHHbIX XAPAKMEPUCMUK NPOOYKMa

. npuIaeams 801e6ble YCUNUSL U NPeodonesams mpyoOHOCMU U NPENSMCmeus Ha nymu
oocmudiceHust yenell.

Kommynukamuegnule ynusepcanibnvie yueonvie Oeiicmeus:

. bopMynHpoBaTh COOCTBEHHOE MHEHHE M  IIO3UIMIO, apryMEHTHpPOBaTh U
KOOPJAMHUPOBATH €€ C MO3UIMIMHU MapTHEPOB B COTPYIHUUYECTBE MPH BHIPAOOTKE OOIIETO PELICHUs
B COBMECTHOH J€SITEIbHOCTH;

. 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU IIO3HABATEIbHOH U
HCCIIEI0BATEIbCKOM IESTEIBHOCTH MPH PEIICHUN BO3HUKAIOIMINX MTPOOIeM Ha OCHOBE YuéTa 00Imumx
MHTEPECOB M COIJIACOBAaHUS NO3MLUH (0OCYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOPJIMHAIMS COBMECTHBIX JICHCTBUIA, ONpeIesicHne KPUTEPUEB 110 OILICHKE Ka4eCTBA BHIITOJIHEHHON
paboThI U ApyrHe);

. YCTaHABIMBATh W CPaBHHMBATh Pa3HbIE TOYKH 3PEHHUS, IMPEXKIE YeM NPUHUMATh
pellIeHus U AenaTh BbIOOpP.

Bbll’lyCKHuK noaysum 603MONCHOCMb HAYYUMbCA.

. VUUMBIBAMb U KOOPOUHUPOBAMb OMIUYHbLE OM COOCMBEEHHOU NO3UYUU OPY2UX TTH00el
8 compyoHu1ecmee,

. VUUMbIBAMb pa3Hble MHEHUsl U UHMepechl U 0O0CHOBbIEAMb COOCMBEHHYIO NOZUYUIO,

. NOHUMAMb OMHOCUMENbHOCIb MHEHULL U NOOX0008 K PEUeHUio npooiembl;

. NPOOYKMUBHO pA3peulams KOHGIUKMbL HA OCHO8e YUEMA UHMePeco8 U NO3UYULL 8CeX

y4acnHukoe, noucka U OYEeHKU albmepHamu6Hblx cnocobos paspeuuerus KOH¢JZMKW106‘,'
OOZOGCIPHGGW!bC/‘l u npuxodumb K 06Lb]€]l/ly peuteHuro 6 COBMECHOU deﬂmeﬂbHocmu, 6 MoMm yucne 6
cumyayuu CMmoJIKHOBEHUS UHmepecoes,

. bpamv Ha cebs uHUYUAMUBY 6 OpP2AHU3AYUU COBMECMHO20 Oeucmeus (0enogoe
JUOepCmeo);

. OKA3b16aMb NOOOEPIHCKY U COOelCmBUe meM, Om K020 3a8UcUm 00Cmudicenue yeiu 6
COBMECMHOU OesimeIbHOCIL,

. OCYWecmenams ~ KOMMYHUKAMUSHYIO — pedieKCulo  KaKk OCO3HAHUue OCHOBAHUIL
coOCmMBeHHbIX Oelicmaull U Oelcmseuli napmuéepa;

. 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCAE008AMENbHO U NOJHO
nepeoasamv Napmuépy HeoOdX0OUMYH UHGOPMayuio Kaxk opueHmup O0Jisk NOCMPOeHUst Oelicmeus;

. gcmyname 6 0Ouanoz, d Makdxice Y4dacmeosamv 6 KOJIEKMUBHOM O00CYyHCOeHUU

npobnem, yyacmeogamv 8 OUCKYCCUU U  APSYMEHMUPOBAMb  C80I0  NO3UYUI,  61d0emb
MOHOJI02UYECKOU U OUANOSUYECKOU (QopMamu peuu 8 COOMBEmCmeUU ¢ cpamMMamuidecKkumu u
CUHMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA,

. C1e008ams  MOPANbHO-IMUYECKUM U HNCUXOJI02UYEeCKUM NPUHYUNAM O0OWeHus U
COMPYOHUYECMBAa HA OCHOBE VBANCUMENLHO20 OMHOUEHUS K NAPMHEPAM, 6HUMAHUSA K JTUYHOCTIU
0pY2020, A0EeK8AMHO20 MENCIUUHOCMHO20 80CNPUAMUSL, 20MOBHOCIU A0EKEAMHO peazuposams Ha
HY#CObl OpY2UX, 8 YACMHOCMU OKA3bI8AMb NOMOWb U IMOYUOHALLHYIO NOOOEPIHCKY NAPMHEPAM 6
npoyecce 0ocmudiceHus: obujetl yeau cOBMeCmuol 0esimenbHOCmu,

. yempaugams  3¢hghekmuguvie epynnosvie 00cydicoenus u obecneyusamsv 00OMeH
BHAHUAMU MENHCOY YNeHAMU PYNNbL OJisL RPUHSAMUSL I(PPEKMUBHBIX COBMECMHBIX PEULeHULL
. 8 COBMECHOU 0eAMeNbHOCIU YEMKO QOoPMYIUPOSAMb Yelu PYANbL U NO36015AMb €€

yHuacniHuKam npoAeiimo CO6CI’I’[6'€HHyi0 IHeEpcUIo 0151 OOCIMUINICEHUSL DMUX L;eﬂeﬁ

Ilo3HaBaTeqbHbIE YHUBEPCAJIbHBIE YYeOHbIe 1eiCTBUSA:
. JIeJIaTh BBIBOJI HA OCHOBE KPUTHYECKOIO aHAJIM3A Pa3HbIX TOUYEK 3PEHUS;



. MOJTBEPXKIAaTh BBIBOJ COOCTBEHHOM apryMeHTanuedl WIH CcaMOCTOATEIbHO
MOJTY4YCHHBIMU JTaHHBIMH.

. BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO PA3THMYHBIX BUJOB U
dopM mpencTaBieHHs, MOTYY4aeMy0 M3 Pa3HBIX MCTOYHUKOB (HAY4HO- IOIYJSpHAs JUTEPaTypa
XMUMHAYECKOTO COJIEp)KaHMsI, CIIPaBOYHbIE TOCOOUs, pecypchl VHTepHeTa), KpUTUYECKH OIEHUBATH
NPOTHBOPEUYMBYIO M HEOCTOBEPHYIO HH(OpMAILIHNIO;

. MPUMEHATH Pa3JIMYHbIE METO/bI U 3alpoChl IPU MOUCKE U 0TOOpe MH(pOpMAIH U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX ISl BHIITOJHEHUS y4eOHBIX M IO3HABATENBHBIX 337134
OIpeNeIEHHOrO THMAa, NpUOOpeTeHHe OmbITa B 00JacCTH MCIONb30BaHUS HH(DOPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJAJCHUE KYJIBTYPOH aKTHBHOTO HCIIOJIb30BAHHS DPA3IMYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMAJIbHYIO (opMy THpeacTaBiIeHUs
UHQOpPMAIIMM W WUIIOCTPUPOBATh peElIaeMble 3aadd HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

. UCIIONIB30BAaTh W AHAJIM3MPOBATh B IIpolecce y4yeOHOW W HMCCIEeI0BaTEIbCKOM
AESATeTbHOCTH HH(POPMALIUIO O BIUSHUH MPOMBIIIICHHOCTH, CEILCKOTO X03sIMCTBA M TPAHCIIOPTa Ha
COCTOSIHHE OKPY>KaloIeil MPUPOIHON Cpebl;

MemnpenMeTHMe MNOHATUSA

KomMmyHukanms u conuaabHoe B3anMoeliCTBUe
BeinmyckHUK HayquTcs:

. y4acTBOBaTh B  00OCykJeHHH (ayAHoOBUACOPOPYM, TEKCTOBBIH (opym) ¢
UCIOJIb30BaHUEM BO3MOkHOCTel MHTepHeTa (8-9 kiacchl);
. OCYWIECTBIISITH ~ 00Opa3oBaTelbHOE  B3aMMOACWUCTBHE B  MH(POPMALMOHHOM

MPOCTPAHCTBE 00Pa30BATEILHOTO YUPEXKACHUS (TIOJIyYCHHE U BBIMOJIHEHUE 3aJlaHHM, TOJYYCHUE
KOMMEHTapHEB, COBEPIIICHCTBOBAHUE CBOCH paboThI, hopMupoBanue moptdoino) (8-9 kiaccer);
. coOyro1aTh HOPMbI MH(GOPMAIIMOHHON KYJIBTYPHI, 3TUKA W TpaBa; C YBaKECHUEM
OTHOCHUTHCS K YaCTHOM MH(popManuy 1 HH(HOPMAIIMOHHBIM IpaBaM JpYyrux Jroaei (9 kiacc).
Boinycknux nomyuum 603mMoicHOCMb HAYYUMbCSL:

. 83aUMOO0EUCMBO8AMb 68 COYUANILHBIX Cemsx, pabomams 6 2pynne HA0 cooOueHuem
(6uxu),

. yuacmeosamv 6 popymax 6 coyuanbHbvIX 00PA308amMenbHbIX CeMAX,

. 83AUMOOCUCMB08AMb € NAPMHEPAMU € UCHOIb30GAHUEM — BO3MONCHOCHIEL

HUnmepnema (ueposoe u meampaibroe 83aumooelicmaue).

AHanu3 uHopMannu, MaTeMaTHYeCcKasi 00padoTKa JaAHHBIX B HCCJIeI0BAHUHI

BrInmyckHHMK Hay4quTCS:

* CTPOUTH MaTeMaTHudeckue Moaenu (8-9 kmacchl);

d HpOBO)II/ITI) BKCHepI/IMCHTI)I 1 UCCJICAOBAHUSA B BI/IpTyaJ'IBHI)IX na60paT0pI/Is[x 110 XI/IMI/II/I).

Bbll’lyCKHuK noaysum 603MOMCHOCMb Hayllumbc}li

* IPOBOOUMb eCMECMBEHHO-HAYYHbIe U COYUANIbHbIE UBMEPEHUs, 6800UMb De3)ilbmAambl
usmepeHutl u opy2ux yugposvlx OaHHbIX U 0Opabamvleams Ux, 8 Mom yucie CMmamucmuidecky u ¢
NOMOWBIO BUIVATUAYUL,

* QHATUBUPOBAMb PE3VIbMAMbL C80EU 0esIMENbHOCIU U 3aMPA4UBAEeMbIX PeCYPCOs.

MopennpoBaHue, NpOeKTHPOBAHUE U yIIPaBJIeHUe

BBINTyCKHHUK HAay4qHUTCS:

* KOHCTPYHPOBAaTh U MOJEIHUPOBATh C HCIOJNb30BAaHHEM MaTepUaIbHBIX KOHCTPYKTOPOB C
KOMITBIOTEPHBIM yTIpaBJI€HHEM U 00paTHOM CBs3bIO (8-9 Kinacchl);

* MOJIEJIMPOBATh C UCIIOJIB30BAHNUEM CPEJICTB NMporpaMMupoBanus (9 kiacc);

BoinyCKHUK Noayuum 603MOACHOCIb HAYYUMbCAL:



* NPOEKMUpPOBAMb BUPMYATIbHbIE U pealbHble 00bEeKMbl U  NPOYeccwvl, UCHOIb308AMb
cucmembvl a8MOMAMUUPOBAHHOLO NPOEKMUPOBAHU.

OcHOBBI y4e0HO-HCC/IeI0BATEILCKOH M TPOEKTHOH /esiTeJIbHOCTH CIOCOOCTBYIOT
BOCIIUTAHUIO CAMOCTOSITEIIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TTOBBIIICHHIO MOTHBAIIMU U
3¢ (HEeKTHBHOCTH YIeOHOU IEeATEITHBHOCTH.

BrInyckHMK Hay4uTCS:

B meuenue obyuenus 6 9 knacce:

* pa3BUTh CHOCOOHOCTh K pa3pabOTKe HECKOIBKUX BapHAaHTOB pEHICHUH, K IIOUCKY
HECTaHJAPTHBIX PEUICHHI, MOUCKY U OCYILECTBICHUIO Hanboee MpUeMIeMOro peleHusl.

* OTOMpATh U MCIIOJIB30BATh a/ICKBATHBIE METO/IbI U IIPUEMBI UCCIIEOBAHUS, (OPMYITHPOBATH
BBITEKAOIINE U3 UCCIIEI0BAHUS BBIBO/IbL;

K xonyy obyuenus 6 9-om xnacce:

* [NIAHUPOBATb W BBINOJHATH Y4eOHOE HCCIIEIOBAaHHE U YYEOHBIM MPOEKT, HCIOJIb3Ys
00opya0BaHUE, MOJIENTN, METOBI M TPUEMBI, aJIeKBaTHBIE UCCIIEAYEMOH mpodiieme.

OCHOBBI YHTATEJILCKOH KOMIIETEHIIHH H HABBIKK PadoThl ¢ HH(popManuei

OOyuaromiyecss OBIaJCIOT YTEHHEM KaK CpPEACTBOM OCYILECTBIIEHUS CBOMX JAajJbHEHUIIMX
TUTAHOB: TIPOJOJDKEHUS 00pa3oBaHMA M CaMOOOpPa3OBaHMsI, OCO3HAHHOTO IUIAHHPOBAHHUS CBOETO
aKTYyaJIbHOTO U NEPCHEKTUBHOIO Kpyra YT€HHUs, B TOM YHUCJIE J0CYrOBOr0, MOATOTOBKU K TPYIOBOM
U COLMAIBHOM JeATEIbHOCTU. Y BBIMYCKHUKOB Oyner cdopMupoBaHa MOTPeOHOCTh B
CHCTEMaTUYeCKOM YTEHHUU KaK CPEJCTBE MO3HAHUS MHUpa U ce0s B 3TOM MHpE, I'apMOHHU3ALUU
OTHOIIIEHUH YeJIOBEeKa M OOIIECTBA, CO3AaHUU 00pa3a «IOTPEOHOTO OYYIIETO.

BbpInyCKHUK HAy4YuTCH:

. CHUCTEMAaTU3UPOBATH, COTIOCTABIIATb, aHAJIN3UPOBATh, 00001maTh u
HMHTEPIPETUPOBATH HHPOPMAIIHIO, COACPKAIIYIOCS B TOTOBBIX HHPOPMAIIMOHHBIX 00BEKTaX;
. BBUICTISITh TJIABHYID H  W30BITOYHYIO HWH(GOPMAIMIO, BBHIMOIHITH CMBICIIOBOE

CBEPTHIBAHUE BBIJICTICHHBIX (PAKTOB, MBICICH; MPEACTABIATh WH(GOPMALIMIO B CXKATOM CIOBECHOMN
dopMe (B BHJE IJIaHA WM TE3MCOB) M B HAIIIAHO-CHMBOJIMYECKOH (opme (B BHUAC TaOJIHII,

rpagMuecKux CXeM M JAMarpamM, KapT MOHATHM — KOHLENTYaJlbHBIX JIUarpaMM, OIOPHBIX
KOHCIIEKTOB);
. 3aIOJIHATH U JONOJIHSTH TaOIUIbI, CXEMBI, AUArPaMMBbl, TEKCTHI;

* HaxXoOJUThb B TeKcTe TpedyemMyro HH@OpMaIMio (B COOTBETCTBUM C LEISIMH CBOEH
NeSTeNbHOCTH);

* OpUEHTHPOBAThCS B COJEP)KAHWU TEKCTAa, MOHUMATh LIEJIOCTHBIM CMBICHT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

* yCTaHaBJIMBAaTh B3aWMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SIBJICHUI, TPOLIECCOB;

® DPE3IOMUPOBATH [VIABHYIO UJCIO TEKCTA;

e 1peoOpa3oBbIBATH TEKCT, «IIEPEBOJSA» €ro B JIPYI'YI0 MOAAIbHOCTh, HHTEPIPETHUPOBATH
TEeKCT  (XYJOXKECTBEHHBI W  HEXYIOXKECTBEHHbII —  y4eOHBIH, Hay4HO-IIOMYJISPHBIi,
UH(OPMAIIMOHHBIHN, TeKCT non-fiction);

® KPUTHUYECKU OLIEHUBATh COJEpKaHHe U POpPMY TEKCTa.

IIpeaMeTHBIE Pe3YJIbTAThI

BeinyckHMK HAay4YuTCH:

® XapaKTepHU30BaTh OCHOBHBIC METOIbl TIO3HAHUS: HAOIOIEHIE, U3MEPEHHE, IKCIIEPUMEHT;

® OIUCHIBATh CBOMCTBAa TBEPABIX, XKHUJIKHUX, Tra3000pa3HbIX BEIIECTB, BBIACHAS UX
CYILECTBCHHBIE ITPU3HAKY;

® packpbpiBaTb CMBICI OCHOBHBIX XHMHMYECKHMX TIOHATHH  «aroM», «MOJIEKYJIa»,
«XUMHUYECKUH DJIEMEHT», <«IPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAJICHTHOCTHY,
«XUMHYECKask pEAKLUs», UCIIONIb3Ysl 3HAKOBYIO CUCTEMY XUMMUHU;




® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOUM TE€OPUH;
® paznMuaTh XMMUYECKHE U (PU3UUECKUE SBICHUS;
Ha3bIBaTh XUMHUYECKUE IIEMEHTHI;
OTIPEIEIIATh COCTAaB BELIECTB 10 UX (POpPMYIIaMm;
OTIPEEIIATh BAJICHTHOCTh aTOMa AJIEMEHTA B COSAMHEHUSX;
OIPEACISTh TUIl XUMUYCCKHUX PEAKIIUH;
Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTCKAHMS XMMUUECKUX PEAKIIHIA;

e BBUIBISATH IMPU3HAKH, CBUJCTEIBCTBYIOIIME O MPOTEKAHHMH XMMHYECKOH PEaKkIuu IpH
BBITTOJTHEHUH XMMHUYECKOTO OIIBITA;

® COCTaBIATH (OPMYJIBI OMHAPHBIX COEAMHEHUIA;

® COCTaBJIATh YPAaBHCHHUSI XUMHYCCKHUX PEAKIINI;

. cobmonarh mpaBuia Oe30MacHOM pabOTHl NPU TMPOBEACHUU OIBITOB, a TaKKe
npaBwiia OOpamIeHUs] C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSIMHU II0 BBIOJHEHUIO
71a00paTOPHBIX XMMHYECKUX OIBITOB IO IOJYYEHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yriaeKucioro rasa);

M10JIb30BATHCS TA0OPATOPHBIM OOOPYIOBAHUEM U MOCYAOH ;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJIIPHYIO MacChl BEILIECTB;
BBIUUCIIATH MAaCCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTA 110 POpMysie COSTUHEHNUS;

® BBHIUHCIATH KOJMYECTBO, OOBEM MJIM Maccy BELIECTBa IO KOJMYECTBY, 00bEMY, Macce
peareHToB UM MPOIYKTOB PEAKIIUH;

® XapakTepHU30BaTh (PU3MUECKUE U XUMHUYECKUE CBOWCTBA MPOCTHIX BELIECTB: KUCIOPOAA U
BOJIOPOZIa;

® [10JTy4yaTh, COOMpATh KUCIOPOJ U BOAOPOL;
pacrno3HaBarh ONBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPOL;
pacKpbIBaTh CMBICII 3aKOHA ABOrajipo;
PacKpbIBaTh CMBICT MIOHATHI «TEIUIOBON 3(P(EKT peakuuny», «MOJISPHBII 00BeM»;
XapaKTepu30BaTh (PU3NMUECKUE U XMMUYECKHE CBOMCTBA BOJIBI;
PacKpbIBaTh CMBICII TOHATHS «PACTBOPY;
BBIYHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBJIATH PACTBOPBI C OIIPEIEIEHHON MACCOBOM J10JIEN paCTBOPEHHOIO BEIECTBA;
Ha3bIBaTh COEIMHEHUS U3yUEHHBIX KJIAaCCOB HEOPIaHUUYECKUX BEILIECTB;

e XapakTepu3oBaTb (U3MUECKUE U XMMHUYECKHE CBOMCTBA OCHOBHBIX  KJIAaCCOB
HEOPraHWYECKUX BEIIECTB: OKCUAOB, KHCIIOT, OCHOBAaHHH, COJIEH;

® OINpeAeATh NPUHAUIEKHOCTD BEHIECTB K ONPEAEIEHHOMY KJIacCy COEANHEHMI;

® COCTaBJIATH (POPMYJIbI HEOPTAaHMUECKUX COCTMHEHUN N3YyUEHHBIX KJIaCCOB;

® IIPOBOJIUTH OIBITHL, IMOATBEPKIAIOIIME XUMHUYECKUE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHWYECKHUX BEIIECTB;

® DAcCMO3HaBaTh ONBITHBIM IYTEM PACTBOPHI KUCIOT U IIENOYEl MO U3MEHEHHIO OKpPAacKu
WHMKATOpa;

® XapakTEepHU30BaTh B3aUMOCBA3b MEXKAY KJacCaMH HEOPraHUYECKUX COEINHEHUN;

e packpsiBarh cMbIci Ilepuonuyeckoro 3axkona JI.M. Menzeneesa;

e OOBACHATH (U3MUECKHM CMBICT aTOMHOrO (TMOPSIAKOBOTO) HOMEpPAa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB IPYMIbI U iepuoa B nepuoanyeckon cucreme [I.1. Menaeneena;

® OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHMsI CTPOEHHS aTrOMOB, CBOICTB JJIEMEHTOB B
IIpeJienax MaJlbIX IEPUOAOB U IIIaBHBIX MOAIPYIIIL;

® XapaKTepHU30BaTh XUMHUYECKHE 3JIEMEHTHhl (OT BOAOpPOJA 1O KalblMs) HAa OCHOBE HX
MoJIOKEeHHS B iepuoandecko cucreme 1.1, MenneneeBa u 0COOEHHOCTEHM CTPOSHUS X aTOMOB;



® COCTAaBJISITh CXEMBbI CTpOQHI/IH aToOMOB HepBBIX 20 3JICMCHTOB HCpI/IOI[I/I‘-IGCKOI\/'I CHUCTCEMBI
.. Menneneena;

® PacCKpbIBaTh CMbBICI MOHATUH: «XUMHUYECKAs CBA3BY, «IJIEKTPOOTPULIATEITLHOCTDY;

® XapaKTepH30BaTh 3aBUCUMOCTH (PU3NICCKUX CBOWCTB BEIIECTB OT THIA KPUCTATUITMYECKOU
pEIIeTKY;

® ONpEenessATh BUJ XUMUYECKOW CBSI3M B HEOPTAHMUECKUX COCTUHCHUSX;

e m300pakaTb CXEMbI CTPOCHHUS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pPa3HBIMH BHAAMH
XAMHYECKHUX CBSA3EH;

® pacKpblBaTb CMBICI IOHATUH  «HMOH», «KATHOH», «AHUOH»,  «3JIEKTPOJHUTHIY,
«HEDJICKTPOIIUTBI», «AIEKTPOIUTHUECKAs IUCCOLMALUAY», «OKHCIUTEIbY», «CTENEHb OKHUCICHHS»
«BOCCTAHOBUTEIIb), KOKUCIIEHUEY», BOCCTAHOBJICHUEY;

® OIIPENeIATh CTENCHb OKUCICHHSI aTOMa 3JIEMEHTA B COEIMHEHHH;

® DPACKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKON AUCCOLUAIINH;

® COCTaBIIATH YPABHEHUS IEKTPOIUTUYECCKOU TUCCOLUALIMN KUCIIOT, IEJI0YEH, COeH;

® OOBSACHATH CYITHOCTH MPOIECCa AIEKTPOIUTHICCKON TUCCOIMAIIMN M PEAKIHiA HOHHOTO
oOMeHa;

® COCTaBJIATH IOJHBIE U COKPAILCHHbIC HOHHbIE YPABHEHMSI pEaKIIMi OOMEHa;

® OIIpeaesATh BO3MOKHOCTb IPOTEKAHUs peakiii HOHHOro 0OMeHa;

® IPOBOJAUTH PEaKLUH, NOATBEPKIAIOIINE KAYeCTBEHHBI COCTaB Pa3IMUHbIX BELIECTB;

o pacro3HaBaTh OINBITHBIM IYTEM XJIOpHI-, OpoMua-, nomua-, kapbonar-, ocdar-,
CWIMKAT-, cylb(ar-, TUAPOKCUA-UOHBI, KaTHOHbl aMMOHHS M HOHBl H3YYEHHBIX METAJUIOB,
IPUCYTCTBYIOLIHME B BOJHBIX PACTBOPaX HEOPraHMUYECKUX BEIIECTB;

® OIpeAessaTh OKUCIUTENb U BOCCTAHOBUTENb;

COCTAaBJISATh YPAaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU;

Ha3bIBaTh (DAKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKOH PEaKIINH;

KJ1accu(UIMPOBATh XUMUYECKHE PEAKIIUU 110 Pa3IHYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSA3b MEK/Y COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJIOB;
IIPOBOAMTH OIBITHI O IOJTYYEHHUIO, COOUMPAHUIO M H3YYCHHIO XMMHUYECKHX CBOMCTB
ra3000pa3HbIX BEIIECTB: YITIEKUCIIOTO T'a3a, aMMHaKa;

® DACIO3HABaTh OIMBITHBIM ITYTEM ra3000pa3Hble BELIECTBA: YIIEKUCIBIN I'a3 U aMMHUaK;

® XapaKTepHU30BaTh B3aHMOCBA3b MEXKIY COCTABOM, CTPOEHHEM U CBOMCTBAMM METAJIOB;

e Ha3pIBaTb OpPraHUYECKHE BEIIeCTBAa MO UX (opMmyle: MeTaH, 3TaH, 3TUJIEH, METaHoI,
3TAHOJI, NIMLEPHH, YKCYCHAsl KHCIO0Ta, AMUHOYKCYCHasl KMCIIOTa, CTEaPUHOBAs KUCIIOTA, OJICMHOBAs
KHCJIOTa, TTII0K033;

® OIICHMBATh BIUSHUE XHUMHUYECKOTO 3arps3HEHHsS] OKpPY)Kalolleld cpelbl Ha OpraHu3M
4eJI0BEKa;

® TPaMOTHO OOpallaTbcs ¢ BEIECTBAMU B TIOBCEIHEBHOM KU3HU

e OMNpeAensiTh BO3MOXHOCTb IPOTEKAaHUS PpPEaKIMi HEKOTOPhIX  IpeICcTaBUTENEH
OpPraHMYECKUX BEIIECTB C KUCIOPOJOM, BOJOPOJIOM, METAIIJIAMHU, OCHOBaHUSIMH, FraJIOr€HaMU.

. IIPOBOAMTDH PEAKLIMH, TIOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB:
MIPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBLHON NIEATENbHOCTH — aHAJIU3 U CHUHTE3, CpaBHEHHE,
0000I1IeHHe, CUCTEMATH3allMi0, BBISIBICHHE MPUYMHHO-CIECICTBEHHBIX CBSI3€H — s M3Y4YEHHUs
CBOMCTB BEIIECTB M XUMHYECKHX pEaKluil, eCTeCTBEHHO-HAYYHbIE METOJbl ITO3HAHUSA
HaOJI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIH ).

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATUN M MPUMEHSTH 3TU
IIOHATUSA [IPU ONKMCAHUY BEIIECTB U UX NPEBPALCHUN;
. HCIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIUKY JUJISl COCTaBJIEHHS (GOpMYJN BEIIECTB H

YPaBHEHUN XMMUYECKUX PEAKIIU;
. KJIacCU(UIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEILIeCTBA



. XapakTepu3oBaTh (OMHUCHIBaTh) OOHIME M crneuu(uyeckue XUMHUYECKHE CBOWCTBA
MIPOCTBIX M CIIOKHBIX BELIECTB, MOJATBEPXKAAsl OMUCAHUE MPUMEpPAMU MOJEKYISIPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

. IIPOrHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTU OT UX CTPOCHUS, BO3MOKHOCTH
IIPOTEKAHUsI XUMUYECKUX IIPEBPALLCHUN B PA3JIMYHBIX YCIOBUIX;

Pe3yabTarhl padouyeil NporpaMMbl BOCIIUTAHUS
[Ipuopurer - co3gaHue OJIATONPHATHBIX YCIOBUH IJIsi Pa3BUTHSA COIMAIBHO 3HAYMMBIX
OTHOILIEHUH IIKOJIBHUKOB, U, IPEXKIE BCETO, IECHHOCTHBIX OTHOLICHUI:

* K CEMbE KaK IJIJaBHOM OIOPE B )KM3HU YEJIOBEKA U UCTOYHUKY €r0 CUACThS;

* K TpyLy KaK OCHOBHOMY CIIOCOOY JOCTHXKEHMs XH3HEHHOTO OJIaronoydusi 4yelloBeka,
3aJI0TY €ro YCHEIIHOro Npo(eCcCHOHAIBHOTO CaMOOIIPEICIICHUSI W OIIYIIECHHUs YBEPEHHOCTH B
3aBTpPALIHEM JHE;

* K CBOEMY OTE€UYECTBY, CBOed Mayioll U Oosblioil PoguHe kak MecTy, B KOTOPOM 4YEJIOBEK
BBIPOC U II0O3HAJI IIEPBBIE PAJIOCTH U HEYAAUU, KOTOpas 3aBellaHa eMy IIpeJIKaMHu U KOTOPYIO HY>KHO
obeperarp;

* K IpUPOAC KaKk HCTOYHUKY JKU3HM Ha 3emile, OCHOBE CaMOro €€ CyIEeCTBOBaHUS,
HYKJIAIOIIENCs B 3aIMTE U IOCTOSTHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKA,

* K 3HaHMSIM Kak MHTEJUIEKTyaJbHOMY pecypcy, obecreunBarolieMy Oynaylee yelloBeka,
KaK pe3yJbTaTy KpONOTIMBOI0, HO YBJIEKATEIbHOIO y4eOHOIO TPYAQ;

* K 3/I0POBBIO KaK 3aJI0Ty JOJIOM U aKTUBHOM JKU3HHU YEJIOBEKA, €T0 XOPOIIEr0 HACTPOSHUS
Y ONTUMUCTUYHOTO B3IJIS1a HA MUP;

* K caMuM cebe Kak Xo3s€BaM CBOed cCynbOBl, CaMOONPEACISAIOIIUMCA U
CaMOpeaATU3YIOIINMCS TUIHOCTSM, OTBEYAIOIINM 3a CBOE COOCTBEHHOE Oyny1iee.

BbINyCKHMK NOJYYUT BO3MOKHOCTH HAYUYHTbCSH:

* 8bI0BU2AMDb U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOMe3bl O XUMUYECKUX CBOLCmEax
gewecme Ha OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CIMYNAMb 8 XUMUYEeCKUe peakyuu,
0 xapakmepe u nPoOYyKmMax pasiudHblX XUMUYECKUX PeaKkyull;

*  Xapaxkmepuzoeamvb ewjecmea no cocmagy, CMpOeHuro U C80UCMEam, YCMaHaA8IUEAmMb
NPUYUHHO-CIEOCMBEHHbIE C85A3U MeNHCOY OAHHBIMU XAPAKMEPUCTNIUKAMU 8eUjeCmed;

* cocmaegnAms MOJNEKYIAPHbIE U NOJIHbIE UOHHbIE VPAGHEHUS NO COKPAWEHHbIM UOHHBIM
VPAGHEHUSM,

*  NPOCHO3UPOBAMb  CHOCOOHOCHMb — Gewecmed  NposGIAmMb  OKUCIUMENbHble — UTU
80CCMAHOBUMENbHbIE CBOUCMBA C YYEeMOM CHeneHell OKUCIEeHUs J]IeMEeHmos8, 6X00Auux 6 e20
cocmae;

* cocmasnsams  YpasHeHus — peakyuil,  COOMBEMCMEYIOWUX  NOC1e008ameNbHOCHU
npespaueHull HeOP2aHUYeCKUX ewecms pasiuyHblx K1accos,

*  8bI0BU2AMD U NPOBEPSAMb IKCNEPUMEHMATbHO 2UNOMe3bl 0 Pe3ylbmamax 8030elcmeus
PA3IUYHBIX YaKmMopo8 Ha USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuul;

*  UCNONbL306aMb NpUOOpemeHHble 3HAHUA Ol IKONOSUYECKU SPAMOMHO20 NOBEOeHUs 8
OKpydHcaroueli cpeoe;

*  UCNONbL306aMb NPUOOPEMEHHbIE KOYegble KOMNEeMmeHYul npu 68bINOJIHEeHUU NPOEKmMos U
V4eOHO-UCCTe008amMeNbCKUX 3a0ay NO U3YYEHUIO C8OUCME, CNOCOD08 NONYYeHUs U pacno3HABAHUS
sewjecms,

*  00beKMUBHO OYEeHUBAMb UHPOPMAYUIO O 8eulecmeax U XUMUUEeCKUX npoyeccax;

*  Kpumuuecku OMHOCUMbCA K NCEBOOHAYYHOU UHGOpMayuu, HedoOpoCco8eCmHOU peKiame
8 CpeoCcmeax mMaccosou uHgopmayuu,



* 0CO3HABAMb 3HAUEHUe MeOPeMmuyYecKux 3HAHUU NO XuMuu O HNPAKMUYECKOl
OesimenbHOCmU YeloseKd;

* co30asamv MOOenu U cxemvl Ol peueHUss YYeOHbIX U NO3HABAMENbHbIX 3A0ay,
NOHUMAMb  HE0OX0OUMOCMb  COONOOCHUsT NPEONUCAHUU, NpedrazaemMvlx 6 UHCMPYKYUSIX No

UCNONL308AHUIO IEKAPCMS, CPeOCm8 DbIMOBOU XUMUU U Op.

TEMATHYECKOE IINTAHUPOBAHHE (8 ki1acc)

I Koaun4vecTBo 4acoB DJIeKTPOHHbIE
anMeHOBaHHe
Ne Kontpo (undposbie)
n/n ﬁaiie‘]:;fol Tem Bcero JIbHbIE HpaKTlgqec o0pa3oBare/ibHbIC
porp padoThI KHE pabOTLL  pecypenr
1 BBexenue 5 2 bubanoreka 1JOK
0 https://m.edsoo.ru/7f41a6
36
2  Atombl 11 0 bubanoreka 1{JOK
XHMHYECKUX 1 https://m.edsoo.ru/7f41a6
3JIEMEHTOB 36
3  H3MeHeHus, 12 0 bubanoreka 1{JOK
NPOUCXOsIIHe ¢ 1 https://m.edsoo.ru/7f41a6
BelecTBaMu 36
4  TIIpoctbie 11 2 bubmuotexa [HOK
BelllecTBa 1 https://m.edsoo.ru/7f41a6
36
5 Coenunenust 14 1 bubanoreka I{JOK
XHMHYECKHX 1 https://m.edsoo.ru/7f41a6
3JIEMEHTOB 36
6 PacrBopeHue. 13 1
PacTBopbI. bubmmorexka [IOK
CaoiicTBa 1 https://m.edsoo.ru/7f41a6
pacTBopoB 36
3J1eKTPOJINTOB
7 Obobwenue u 2 0 bubmnoreka I{JOK
cucmemamuzayust https://m.edsoo.ru/7f41a6
3a Kypc 8 knacca 36
HNTOI'O 68 5 6
TEMATHYECKOE IIJIAHUPOBAHMUE (9 kiaacc)
HaumeHnoBa KosinuecTBo yacos JIEKTPOHHBIE
o HHe Konrpoan (undpossie)
Ne n/n pasieqoB u  Bcero bHBIE HI?KT“%CK“" o0pasoBaTe/bHbIE
TeM padoThI PABOTHI pecypceel
NMpPOrpamMMmblI



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IloBTOpEeHue 14
OCHOBHBIX
BOIIPOCOB
Kypca 8
KJjacca U
BBeJleHHE B
KYypc 9
KJjacca

Mertaninl 18

Hemetasiibl 27

O000menne 9
3HAHHH 10
XHUMHH 3a
Kypc¢
OCHOBHOI1
IIKOJIbI

bubnmoreka LHOK
https://m.edsoo.ru/00adb
3%

Bbubnunoreka LHOK
https://m.edsoo.ru/00adb
59

Bbubnunoreka LHOK
https://m.edsoo.ru/00adb
59

bubnuoreka HOK
https://m.edsoo.ru/00adb
59

HToro 68

IMoypounoe niiannpoBanue 8 Kiacc

Ne
n/n

Tema ypoka

Beenenue
(54.)BBoansbIit
nHCTpyKTax 1no Th npu
pabore B  KaOuHeTe
XAMUH. [ITpeamer
xumuu. Bemecrsa.

KosmuecTBo
JacoB

Jara

Bcero

dakTHyeckan

ITo niany

[IpeBpamenus
BellecTs. Poib XUMHM B
JKU3HH YeJI0BEKA.

[IpakTnueckass paborta
Ne 1 «IIpaBuna paboTbl
B  Jaboparopun  H
npuéMbl  OOpalleHus: C
nabopaTOPHBIM
00opynoBaHUEM

UYuctele BemecTsa W
CMECH. CnocoObt
paszeneHus CMecen

[Ipaktuyeckas pabota



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

Ne 2 «Pa3zmenenue
cMecel (Ha mpumepe
OYMCTKH  ITOBApECHHOU
COJIN)»

ATOMBI XMMHYECKHX
3JIEMEHTOB (11
u.)[leproanueckas

CHCTEMa  XHMUYCCKHX
3JIEMEHTOB J.N.
Meneneena. 3HaKu
XAMHUYECKHX DJIEMEHTOB

Xumuyeckue GopMyIbl.
[Ipoctele u croXHBIE
BEILECTBA.

10

OTHOCUTEIbHAsS
aroMHas macca.
OTHOCUTEIbHAS
MOJICKYJISIpHAs Macca.

MaccoBas JOJIST
XHUMHUYECKOI'0 DJIEMEHTA

OCHOBHBIE CBEIECHHUSA O
CTPOCHUU aTOMOB.
H3meHeHus B cocTaBe
sanep aTOMOB
XAMHYECKUX
aneMeHToB. M30Tomnbl.

11

Crpoenue
AJIEKTPOHHBIX 000JI0UEK
aTOMOB.

12

HN3Menenus qucia
3JIEKTPOHOB Ha
BHEIIIHEM
SHEPreTUYECKOM
ypoBHE aroMoB. MOHBI.
HNonnas  xummudeckas
CBSI3b.

13

14

15

Bzaumopeiicteue
aTOMOB DJIEMEHTOB-
HEMETAJJIOB MEXIY
co0oii. BajileHTHOCT®.

KoBanenTnas monsipHast
CBS3b.

Merannuueckas
XUMHUYECKASA CBA3b.

16

Kontpoabnasa pabora
Nel mo Teme: «Amomui
XUMUYECKUX
INNEMEHM 08




HN3menenus,

npoucxoasinme c
|7  BelecTBamMu
(124y)Ananus K/p.
dusnyeckue n
XAMUYCCKHE SBIICHUS.
18  Xumuueckue peakiu.
[IpusHaku u ycinoBus
19  nporekaHus
XUMHYECKHX PEAKLIHI
KomuuecTBo BemiecTBa.
20  Mods. MomnsipHas
macca.
Pemienne 3agau Ha
21  HaxoxaeHue
KOJIMYECTBA BEIIECTBA.
XUMHYECKHE
5y | YDaBHCHHS. 3aKoH
COXpaHECHUS MaccChbl
BEIIECTB.
Breraucnenus
KOJIMYESCTBA, MaccChbI
23 | BemiecTBa o
YpaBHEHUSIM
XAMHYECKHX PEAKLIHI
Breraucnenus
KOJIMYECTBA, MaccChbI
24 | BemecTBa 110
YpaBHEHUSIM
XAMHYECKHX PEAKIIHI
Knaccudukanus
XUMUYECKUX  peaKIuil
25  (coemuHeHus,
pa3oKEHuUs,
3aMeIIeHHs], OOMEHA)
M. B. JlomonocoB —
26  yuéHblii-
SHITUKIOIEICT.
O06o0mmenue Mo TeMe
27 «3meHeHwus,
MIPOUCXOASAIINE c
BEIIESCTBAMM.
KourposbHasa pabora
Ne 2 mo Teme:
28 «HU3meHeHHUs,
npoucxoasiume c
BellleCTBaAMU».
IIpocTeie  BemecTBa
29 (A1w) [Ipocteie

BEIECTBA-METAIIEI,




HEMCTAJIJIbI

Bo3gyx u ero cocras.

30 Kucnopoza. O30H.
dusnyeckue U

31 XMMHYECKHE CBOICTBa
KHCJIOpO/a.
Crioco0bl MoMydeHus: u

32  npuUMEHEHHUs
KHCJIOpoza
Tennosoit ekt
XMMHYECKON peaKlnH,
MTOHSATHE 0

33  TepMOXMMHUYECKOM
YpaBHEHUHU, BK30- U
SHAOTEPMUYECKUX
peaKIusax
[IpakTueckas pabota
No 3 no  Teme

34  «llony4yenue u
coOupaHue KHCIOPoa,
M3Y4YEHUE €r0 CBOMCTBY»
duznueckue u

35 XUMHYECKHE CBOMICTBa
BOZIOPOJA.
[IpakTnueckas pabota
No 4 o TemMe

36 «llomy4yenue u
coOupaHue BOAOPOAA,
M3Y4YEHUE €r0 CBOMCTBY»

37 MounsipHblit 00BEM
ra3oB. 3aKOH ABOTaIpo.
Pemienne 3amau  mo
TEMaM: «Monsapnou

38  obvem 2azo08,
KOIUYeCmeo
gewecmaa.
Kontponbnasa pabora

39  Ne3 no TEMe
«IIpocThie BemecTBa
Coenunenus

40  XUMHYECKHX
31€MEHTOB (14
4,)CTeneHb OKUCICHHUS.
Baxwneiimue KJIACChI

4]  OWHaApHBIX COCAMHEHU.
OxcHabL.

42  T'mnpuabl

43 OcHoBaHUA

44  OcHoBaHUs




45

Kucnotel.

46

Kucmaotel

47
48

49

Counn. CocraBienue
dhopMyI coneit.
Comn

Kpucramnmueckue
pemeTku. AMOpHBIE U
KPUCTAJNTNYECKUE
BEIIECTBA..

50

51

MaccoBas u 00beMHas
OJISI KOMIIOHEHTOB B
CMECH U PacTBOpPAX.

[Ipaktuyeckas pabota
Ne 5 o TeMe
«IIpurorosnenue
pacTBOpOB c
ONPENCIIEHHON
MaccoBOM Jonen
PacTBOPEHHOTO
BELIECTBA»

52

53

O06006111eH1E u
CHCTEMATHU3AIIH
3HaHUH 1o TEME
«CoennneHus
XAMHUYECKHUX
DIIEMEHTOBY

Konrtposbnasi padora
Ned, no TeMe:
«Coennnenus
XMMHYECKHX
3JIEMEHTOBY.

54

55

PacrBopenne.
PacTBopsl. CBoiicTBa
pacTBopoB
31eKTpoauToB(134)
PactBopenue.
PactBOpuMoOCTB
BEILIECTB B BOJIE.

DNEeKTPOIUTHYECKAs

U CCOITHAIMSI.
OCHOBHBIE TOJOXKEHUS
TEOpPUH
BJIEKTPOTUTUYECKON
JTUCCOITUAIUY.

56

HNonnble ypaBHEHUS

YcioBus NpoTeKaHUsA
XUMHYECKHX peaKkuuu
MeXIAy  PpacTBOpaMu
3JIEKTPOJIUTOB i (1)




KOHIIA.

Kucnotsrl, 1704

57 Kiaccuukanus u 1
CBOMCTBA. XMMHYCCKHE
CBOMCTBA KUCIIOT
OcHoBanus, 10,9

58 | kmaccudukanus u 1
CBOICTBA.

59 XI/IMI/I‘-IGCIiI/Ie CBOMCTBA 1
OCHOBaHHM

60 Oxcupl, ux 1
KJIaCCU(UKALIUS .

61 XUMHUYecKre CBOMCTBA 1
OKCHJIOB.

62 | Knaccudukanus conei 1

63 | CaoiicTBa cojieit 1
I'emeTnueckas CBSI3b
MEXIy KJaccaMHt

G4 | BEUICCTB. 1
OKHCIIATEITBHO -
BOCCTAHOBHUTECIILHBIC
peakiu
[IpakTuueckas pabota
Ne 6. Pemenne
AKCIEPUMEHTATIbHBIX

65 3agau (0] TeMe 1
«OCHOBHBIE KJIACCBI
HEOPTaHWYECKHUX
COCIUHCHMIN
KonTtposabnasi padora
Ne 5 mno TeMme

66 «PacTBOpeHue. 1
PacTrBopsl. CBolicTBa
pacTBOpoOB
3JIEKTPOJUTOBY.
O6o06menue u

67 | cucreMaTu3anus 3a 1
Kypc 8 Kiacca
O6o06menue u

68 | cucremMaru3anus 3a 1
Kypc 8 Kiacca
Hroro 68

IMoypounoe niianupoBanue 9 kjacc
Koam

Tema ypoka

n/n 4eCTBO Jlara

yacoB




Bcero

daxkTnueckas

ITo mnany

IloBTOpEHUE OCHOBHBIX
BOINIPOCOB Kypca & KJjacca
U BBeleHHe B Kypc 9
KJacca(144)
Ileproguueckuii 3akOH U
Ilepuognyeckas cucrema /.
M. Mengeneera B CBETE
Y4YE€HHUS O CTPOCHHUM aroMa

XapakTepucThka

XMMHYECKOTO JJIEMEHTAa Ha
OCHOBAaHHUU €ro MOJOKECHUS
B IICXD JI. 1. MenneneeBa

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB

CocraBneHue
OKHCJIUTENBHO-
BOCCTAHOBHUTEIbHBIX
peaKuid.

CBOMCTBa OKCHJIOB, KHMCIIOT,
OCHOBaHHMI M COJICH B CBETE
TEOPUHU DJIEKTPOITUTUUECKON
IHUCCOLMAIINA U OKHCICHUS-
BOCCTAHOBJICHHS

CBOMCTBa OKCHJIOB, KHMCIIOT,
OCHOBAHMI M COJIEH B CBETE
TEOPHUH DJIEKTPOIUTUYECKON
JHUCCOIMAINM U OKUCJICHHS-
BOCCTAHOBJICHUS.

HonHuble ypaBHEHUS
peakuuii.I'uaponus conei.

10

11

AmboTepHble  OKCHIBI U
TUJPOKCH/IBI

XuMHU4YecKass OpraHu3alus
JKUBOM Y HEXKUBOU IPHUPOJIBI

Knaccudukanms
XUMUYECKUX peakuuil 1o
PA3JIMYHBIM IIPU3HAKaM.

IlorsiTHE © XWMHYECKOM
paBHOBecuu.IlonsTre 0
CKOpPOCTH XUMHUYECKON
peakuuu. Karanuzaropsl

12

[Ipaktuyeckas pabora Ne 1.
«Pemenune
HKCIIEPUMEHTAJIBHBIX 33124

13

O060061IEHNE u




cCUCTEMaTU3alusd 3HaHUH 110
TeMe «BBenenue»

KonTpoabHasi

14 padoraNel no TeMe
«BBenenue»

MeTanibl
(18u)Ilonmoxenue
3JIEMCHTOB-MeTaLI0B B [1C

15 Jd. HW. Mengeneera u
OCOOEHHOCTH CTPOEHMSI MX
aTOMOB.
duznueckue CBOMICTBA
MeTaiuioB. CILIaBhI.

16 Xumudaeckue CBOMCTBA
METaJIOB
MerTabl B pUPOIE.

17 Oo61ue CIOCOOBI 1504
MOJTYYCHHUSI.

Pemenne pacyeTHBIX 3ama4

18 C IIOHSTUEM MACco8asi 00/
861X00a NPOOYKMa

19 ITousTHe 0 KOPPO3UH
METaJIOB

20 [llenounbie METaJIJIbI:
00111ast XapaKTepUCTHKA.

1 CoenuHeHus HIETOYHBIX
METaJJIOB.
[llenouno3eMenbHBIE

22 METaJlIBI: oOmmast
XapaKkTEepUCTHKA
CoenuHeHUS

23 [IEJTOYHO3EMEIIBLHBIX
METaJII0B.

24 KeéctrocTh BOJIBI H
CHoCO0BI €€ yCTpaHEeHHUs
[Ipaktuueckas padora Ne 2
mo teMme "JKECTKOCTH BOJIBI

25 U METO/IbI €€ ycTpaHeHus"
AIOMUHUN — TEpEeXO0IHBIN
sneMeHT. Dusmueckue u

26 XHUMHUYECKHE CBOMCTBA
amoMunus. [lomydyenue u
MIPUMEHEHNE ATFOMUHHUS.
CoenmuHeHus

27 AITFOMHHUS OKCHU]] n
TUAPOKCH/I, uX

amM(OTEpHBIN XapakTep.




28

29

Coenmunenus »xene3a +2,+3
1504 Ka4eCTBEHHOC
onpezaeneHue. ['eneTnuecku
€ psAObL: Fe'?u Fe™®

Kenezo —
anemeHT VIII rpynmb
oO0YHOM MOATPYIIIIHIL.
duszndeckrue ¥ XUMUYECKHE
CBOMCTBaA JKelesa.
Haxoxnenue B mpupoie

30

31

[TpakTnueckas padora No 3.
Pemenne
SKCIEPUMEHTAIBHBIX 3aja4
nmo TemMe «BaxHeHme
METaJlIbI n 1704
COCIMHCHMS

O000menue 3HAHUM 110
Teme «MeTauibl».

32

Kontpoabsnas paGora Ne2
1o Teme «MeTab».

33

Hemeranabl  (27)O06miast
XapaKTepPHUCTHKA
HEMETAILIOB.

34

35

36
37

OO0mmue XHUMHYECKHE
CBOMCTBaA HEMETAJJIOB.
Hemeramisl B mpupone u
CIOCOOBI UX MOJIYYEHHUSI.

Bonopon: MOJI0KEHUE,
MOJIy4eHHE, CBOICTBA,
MIpUMEHEHHE.

Bona.

T'amoreHsr: oOmmast
XapaKTepUCTHKA

38

39

CoennHeHns TaJIOTEHOB.

[IpakTuueckass pabora Ne 4
no Tteme  «llomyuenue
COJISTHOM KHCIOTHI,
U3Yy4EeHHUE €€ CBOMCTB»

40

Kucnopon: IIOJIOXKEHHUE,
MOJIYYEHHE, CBOIICTBA,
IIPUMEHEHNE .Cepa:
MOJIO’KEHUE, MOJIy4eHHue,
CBOICTBA U IPUMEHEHHE.

41

CoenunHenus cepbl

42

43

CepHa;I KHCJI0Ta KakK
OJICKTPOJHUT U €€ COJIN

Cepnas KHCIIOTa KaK
okuciautens. [lomydenne nu
IIPUMEHEHHUE CEepHOU




KHCJOTHI

44

A30T U €ro CBOWCTBA.

45
46

47

48

AMMHAaK ¥ €ro CBOWCTBA.
CoJii aMMOHUSL.

Okcuael a3ora

A3zorHas KHCJIOTa KakK
3IIEKTPOJIUT, eé
MIPUMEHEHUE

[TpakTuueckas pabora Ne 5
o  Teme «Ilonyuenue
aMMHuakKa, M3y4eHHE €ro
CBOWCTB»

49

docdop. Coenunenus
docdopa. [Tonste o
dbochopHBIX yIOOpEHUSIX

50

Yrnepon: MOJIOKEHUE,
MOJIyYECHHUE, CBOMCTBa,
MIPUMEHEHUE.

51

OKcuael yriiepoja.
VYroiapHaga kuciora u eé
cou

52

. Ilpaktnueckas pabora Ne 6
no Tteme  "l[lomyuenue
YIJIEKHUCIIOTO rasa.
KauecTtBennas peaknus Ha
KapOoHaT-noH"

53

54

55
56

Kpemnnii: [I0JIOJKEHUE,
MIOJIyYEHHUE, CBOJCTBA,
IPUMEHEHHE.

Coenunenus KpEMHUS.
CunukaTtHas
IPOMBIIIIIEHHOCTb.
Pemenue 3agau Ha npumecu

Pemenue 3agau Ha npumecu

57

58

59

[Ipaktuyeckas pabora Ne 7
Pewmenne
9KCIEPUMEHTAJBHBIX 3a/au
no Tteme «Baxneimmue
HEeMeTaJlIbl u ux
COEIMHEHUS»

O000menrue 3HAHUN 110
Tteme «HemeTaminy.

KonTpoabHas pabota
Ne3 o reme «Hemerameny.

60

O0o0menne 3HaAHMH 1O
XHMHHM 32 KypC OCHOBHOM
mkoabl(7) Ileproanuecknii




3akoH u [lepuoguueckas
cHucTeMa XHUMHYECKHUX
3JIEMEHTOB J1. .
MenzaeneeBa B CBETE O
CTPOCHHE aToMa.

61

Buner xumnueckux cBsa3ed u
THIIBI KPUCTAJUTMYECKUX
pEUIETOK. BzanMocBsa3n
CTpOEHUSA U CBOICTB
BEIIIECTB.

62

Knaccudukanms
XUMUYECKUX PEaKkUud 110
pa3IMYHbIM MpU3HAKaM.
CxkopocTh XUMUYECKOU
peaxIuu.

63

64

65

Juccomuanus

AJIEKTPOJIUTOB B  BOJHBIX
pacTBopax. Honnrlie
ypaBHeHus peakuuu.OBP.

KonrpoabHasi padora Ned
«Pemenne OI'D»

XUMHYECKOE  3arpsi3HEHUE
OKpYXarollen cpeibl

66

67
68

Ponp xumum B pemeHun
HKOJIOTMYECKHUX IPOobIeM

PesepBHBIi ypok
PesepBHBIi ypok
Hroro

68




