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CaynuH
Nropb

PaGouyasi nporpamMmma y4eOHOro npeamera
MNaBnosuny

Xumus

PabGouass mporpamma 1o mpeaMeTy Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
cocraBlieHa Ha OCHOBe TpeboBaHWi K pe3yabTaTaM OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIETrO
obOpazoBanus denepanbHOr0 TOCYAAPCTBEHHOTO O00pa30BaTENBHOTO CTAHIAPTa OCHOBHOTO
obmero obpazoBanus (IIpukaz Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287) (manee —
dI'OC 000), Ilpumepnoit paboueld mnporpamMmbl MO TpeaMery (ogoOpeHa perieHueM
benepanbHOro yueOHO-METOIUYECKOTO 00BEIUHEHUS M0 00IIeMy 00pa3oBaHuIo, IpoTokom 3/21
ot 27.09.2021), a Tak)ke OpUEHTUPOBaHA Ha ILEJEBbIC MPUOPUTETHI, CHOPMYIUPOBAHHBIE B
[TpumepHoii paboueil mporpaMMe BOCIIUTAHHUS.

VY4eOHBIM IJIAHOM Ha M3y4eHHe mpeamera oTBoauTcs 136 uwacoB: mo 2 daca B 8 U 9
KJIaccax.

1. Conep:xanue yueOHOIro nmpeamera

8 knace

IlepBoHaYabHbIe XHMHYECKHE TOHATHS

[Tpeamer xumuun. Ponabs Xumuu B j)Ku3HU yesnoBeka. Tena u BemectBa. Pusnueckue CBONCTBA
BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHATHE 0 METOAAaxX MO3HAHUS B XUMHUHU. XUMUS B
cucreMe HayK. YucTteie BeniecTBa U cMecu. CriocoObl pa3/ieiieHus: cMecei.

ATOMBI M MOJIEKYJTBI. XMMHYECKHE 37IeMEeHTHl. CHMBOJIBI XUMHUYECKHX AJIeMeHTOB. [IpocThie
U CIIO)KHBIE BEeIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas Gopmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemiecTB. OTHocuTenbHass aroMmHas Macca. OTHOcHUTeNbHas MOJEKYJspHas Macca.
MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B COEAMHEHUH.

dusnueckue MW XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakius U e€ MpHU3HaKu. 3aKoH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUs. Kimaccupukanmst XUMHYECKIX peaKkIuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHa).

XVUMHUYECKUHN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, ¢ MpaBuUiIamMu paboThl B
naboparopur M mnpuémMamu oOpalleHus ¢ Ja0opaTOpHBIM OOOpYIOBAaHUEM; H3y4YEHHE U
onucaHue pU3NUECKUX CBOMCTB 00pa3llOB HEOPraHMUYECKUX BELIECTB; HAOM0IeHNEe (PU3NUECKUX
(maBeHHe BOCKa, TassHUE JIbJA, paCTUPaHUE caxapa B CTYNKE, KUIIEHHE M KOHJEHCAIHUs BOJIbI)
U XUMHUYECKUX (TOpeHHEe CBEeuH, NMPOKaTUBaHHE MEIHOW MPOBOJIOKH, B3aUMOJIEHCTBUE Meia C
KUCJIOTON) SIBJICHUM, HAOJIOJCHHE M OMHMCAHUE MPU3HAKOB MPOTEKAHUS XMMUYECKUX pEaKIHii
(pa3nmokeHue caxapa, B3aHMMOJCHUCTBHE CEPHOM KHCIIOTHI C XJIOPHIAOM Oapus, pasioKeHHE
ruapokcuaa menu(Il) npu HarpeBanuu, B3aumojielicTBUE kene3a ¢ pactBopoM coiu meau(ll));
U3YyYeHHE CIOCOOOB pa3fiesieHus: cMeceil (C MOMOIIbI0 MarHura, GUIbTPOBaHUE, BbIMIApUBAHUE,
TUCTUJULSIIMS, XpomaTorpadus), TpPOBEIECHWE OYHCTKHA IOBAPEHHOW CONHM; HAOMIOJCHHE W
ONMCaHWE PE3yAbTATOB MPOBENEHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHsI MAacChI;



CO37IaHNe MOJIeNIeH MOJIEKYJ (ITapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBUTeIH HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kuciopog — 3J€MEHT M NPOCTOE BEIIECTBO.
Haxoxnenune kucnopona B mpupoze, Gu3ndeckue 1 XMMUYEeCKUEe CBOMCTBA (peakluu rOpeHus).
Oxcunpl. [lpumenenune xucimopoga. CrocoObl MONMy4YeHHs KHUCIOpoJda B JabopaTopuud H
npoMbIuieHHOCTH. KpyroBopot kucinopona B mnpupoze. O30H — auioTponHas MoAupUKaus
KHCIJIOPOJa.

TemnoBoit 3dexT XUMUYECKOW peakiuu, TEPMOXHMUYECKUE YpaBHEHHS, 3K30- H
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — »anemeHT M mpocroe BemecTBo. HaxoxaeHue Bojgopona B IPUPOJE,
¢u3nUeckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI morydeHus. Kucinoter u conu.

KonuuectBo BemectBa. Mosabs. MossipHas Macca. 3akoH ABOTaJipo.

Mosnsipablii 00bEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHHSIM.

®dusnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. HacelnieHHbie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 110yl BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoB B MpUPOJE M B KU3HU
yesioBeka. KpyroBopot Bozbl B IpUpo/IE.

3arpsi3HeHue NpupoaHbIX Boa. OXpaHa U OYHUCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeaumHeHnid. Oxcuapl. Kiaccudukanus OKCHIOB:
coneo0Opa3yroliue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) U HecoleoOpasyromue. HomeHnkiatypa
OKCHJIOB (MEXAyHapoaHas U TpuBHaibHas). Dusnueckre U XMMHYECKHE CBOICTBA OKCHUJOB.
[Tonyyenue okcuaoB.

OcHoBanusi. Knaccubukanus ocHOBaHMN: WIENOYM U HEPACTBOPUMBIE OCHOBAaHMSI.
Homenknarypa ocHoBaHU# (MeXAyHapoAHas W TpuBUaibHas). DU3MUECKHE U XHUMUYECKUE
cBolcTBa ocHOBaHUU. [loyuenre oCHOBaHUM.

Kucnotel. Knaccudpukanus kucinor. Homenknarypa kuciaor (MexayHapoAHas U
TpuBHasbHasA). PU3NUECKUe U XUMHUECKHUE CBOMCTBa KucnoT. Psan aktuBHOcTH MetamuioB H. H.
bekerosa. Ilo- myyeHue Kucior.

Conu. Homenknarypa comneit (MexayHapoaHasi U TPUBUAJIbHASA).

dusnyeckue 1 XMMUYECKUe CBOMCTBa cosell. [lomydenue conei.

I'eneTnyeckas cBsA3b MEXAY KJaCCaMH HEOPraHMYECKUX COCIUHEHUI.

XVMMHYECKUN DJKCIIEPUMEHT: KAaueCTBEHHOE OIPEAEICHUE COJIEP)KaHHUA KHUCIOpOoJa B
BO3/yX€; NOJy4YeHue, coOupaHue, paclio3HaBaHUe U U3Y4YE€HUE CBOIMCTB KHCIOPO/a; HabI0JeHue
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOAOM U YCJIOBHSI BOZHUKHOBEHUS U NPEKpaIIeHHE TOpeHus
(mokapa), O3HaKOMJIEHHE C OOpa3laMHd OKCHIOB W OIKMCAHHUE WX CBOWCTB, MOJYYECHHE,
pCHiO3HaBaHUE M U3yYEHUE CBOMCTB BOJOpO/Ia (TOPEHHE); B3aUMOICHCTBUE BOIOPOAA C OKCUIOM
meau(Il) (Bo3MOXXHO wcCIONb30BaHME BHUJEOMATEPHANIOB); HaONIOJEHHE OOpPa3OB BEILIECTB
KOJINYECTBOM | MOJIb; HCCIEOBaHHE OCOOCHHOCTEH pAaCTBOPEHHs BEIIECTB C pa3IMYHON
pPacTBOPUMOCTBIO; IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOW J10JIEH PaCTBOPEHHOIO
BEIIECTBA; B3aWMOJEHCTBHE BOABI C MeTaJulaMd (HaTpueM M KajiblueMm) (BO3MOXKHO
MCIIOJIb30BaHUE BUAECOMATEPUAIIOB); ONPEAEIECHUE PACTBOPOB KHUCIOT U ILEIOYEH C NMOMOUIBIO
WHAMKATOPOB; HCCIIe0OBaHHE O0O0pa3lloB HEOPraHMYECKHX BEIIECTB pPA3JIMUHBIX KJIaCCOB;
HaOJII0/IEHNE HW3MEHEHUs OKpacKM WHAMKATOPOB B pacTBOpax KHUCIOT M WIENOYe; M3ydeHue
B3aumoieiicTBusl okcuga Mmenu(ll) ¢ pacTBOpoM CepHOW KHUCIOTHI, KHUCIOT C METaJlJlaMH,
peakuuii HeUTpalh3aluH; MOJYyYEHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
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MeTaJljia IPyruM U3 pacTBOpPa COJU; PelIeHNE SKCIIEpUMEHTANIbHBIX 3a/1a4 1o TeMe «BaxHeilmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xumu4yeckux 3jiemeHtos JI. U.
MenpnesieeBa. CTpoeHHe aTOMOB.

XuMnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[IepBble MOMBITKU KiIacCU(PHUKAUU XUMUYECKUX A1eMeHTOB. [loHsATHE O rpymmax CXOAHBIX
9JIEeMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENbHbIE META/Ibl, TaJlOT€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonnueckuit 3axkoH. Ilepuommyeckas cucrema Xxumudeckux odnemeHtos J[. .
MengeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbel [lepuomudeckoid CHUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHA CMBICH
IIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0Oosiouek aromMoB TmepBeiXx 20 xumuyeckux nsneMmeHToB Ilepmommueckoii cucremsr JI. U.
MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA MO €ro noJjioxkeHuto B llepuoanueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS Painyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOWCTB IO TpymmnaMm M repuoaaMm. 3Hauenwe l[lepmoamdeckoro 3akoHa u
Ilepponnueckol CUCTEMBI XMMUYECKHX 3JIEMEHTOB JUIA PAa3BUTHUs HaykKh W npaktuku. . W.
MeHneneeB — y4€HbIN U IPaKIaHUH.

Xumuueckas CBS3b. KoBanenrnas (monsipHas u HEMOJsIpHasT) CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE peakuuu. Ipoueccel okuciaeHus
1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

XVUMUYECKUN SKCIIEPUMEHT: HU3Yy4YeHHE O0OpaslloB BEIIECTB METaVIOB M HEMETAIlIOB;
B3aMMOJICVCTBAE TMAPOKCH]IA IMHKA C PAaCTBOPAMH KHCIIOT M IIEJIOYEH; MPOBEICHUE OIBITOB,
WJUTIOCTPHUPYIOUTUX TPUMEPHI OKUCIUTEIHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEHHE, PEeaKIuu
Pa3oKEHUs1, COSUHEHMUS).

MexknpeaMeTHbIe CBS3H

Peanuzanuss  MexXnpeaMeTHBIX CBsA3EH npu M3y4YEHUH XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHATHHA, TaKk W
MOHSATUH, SBISIOMIMUXCA CUCTEMHBIMHU JUISI OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mue ecTecTBEeHHO-HAYUHbIE MOHSATHUS: HAYYHBIN (PaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KJacCU(pUKalus, MNEepUOJUYHOCTb, HAONIOACHHE, OSKCIEPUMEHT, MOJEINPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®uszuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, HW30TOMbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsiji, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEITUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TTOPO/IbI, TIOJE3HBIE HCKOMIaeMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 kjaacc
BellleCTBO U XHUMHUYeCKafa pealcuml



[Tepuonuueckuii 3akoH. Ilepuomuueckas cucteMa XuMH4eckux »diaemeHtoB [l U.
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XHUMHYECKHUX
AJIEMEHTOB NEPBBIX TPEX NEPUOJOB, Kalls, KalbLUs U HUX COECJUHEHUM B COOTBETCTBUHU C
II0JIO’KEHHEM 3JIeMEHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUAbl XUMHUYECKOM CBS3M. THIBI KPUCTAIUIMUECKHUX PELIETOK,
3aBHCHUMOCTh CBOICTB BeIIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHETKH W BHJIA XUMHYECKON
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BeIIeCTB (MEXIyHapoAHas U
TpUBHA/bHAsA). XHUMHUYECKHE CBOWCTBA BEUIECTB, OTHOCAIIMXCA K Pa3jIMYHBIM KiaccaM
HEOPraHUYECKUX COECAUHEHUN, TeHETUYECKasl CBSI3b HEOPIraHUUECKUX BEILIECTB.

Knaccuukanus XUMHYECKUX peakUuil 1Mo pa3IM4HbIM MpPU3HAKaM (II0 YHCIY U COCTaBY
YYaCTBYIOUIMX B PEaKIUH BEUIECTB, MO TEMJIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMHUUECKUE PEAKIINH, TEPMOXUMHUUECKHE YPABHEHHUS.

[Tonstue o ckopocTu xumuueckoil peakiuu. [loHsTe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakiusx. [loHATHE O TOMOTeHHBIX U TeTepOoreHHbIX peakiusx. [lonstue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIMAOIIME HA CKOPOCTh XUMHUYECKOW pEaKkIuu u
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OalaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHUE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOIO OajiaHca.

Teopust 3MEKTPOIUTHUUECKON TUCCONMALINU. DICKTPOIUTHI U HEIJEKTPOIUTH. KaTHOHBI,
AHUOHBI. MexaHH3M [HUCCOIMAIlMM BELIECTB C PA3IUYHBIMU BHUJAAMU XUMHUYECKOH CBS3U.
Crenenp auccoruanyu. CUIBbHBIE U CJIa0ble AIEKTPOIIUTHL.

Peakuuu noHHoro oomeHa. YcCloBUsl IPOTEKaHUSI PEAKIM HOHHOTO OOMEHa, MOJIHbIE U
COKpall€HHble MOHHbIE ypaBHEHUs peakiuil. CBOWCTBa KUCIOT, OCHOBAHHMM M COJIE B CBETE
NpeJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUU Ha HOHBI.
[TonsTHE O TUIPONIH3E CONEN.

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMHM KPUCTANIMYECKHX PELIETOK
HEOpPraHMYECKUX BEIECTB — METAJUIOB M HEMEeTaJIoB (rpadura M aamasa), CJIOKHBIX BEIIECTB
(xnopuna HaTpus); HCCIEIOBaHME 3aBHUCUMOCTH CKOPOCTHM XHMHUYECKOM peakiuu OT
BO3ECUCTBUS PA3IUYHBIX (PAKTOPOB; MCCIEAOBAHHE JIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB,
mpolecca  JAMCCOLMAIMM  KHCIOT, Inenoded W cojieid  (BO3MOXKHO — HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); MPOBEIECHUE OMNBITOB, WIIIOCTPUPYIOIUX MPHU3HAKK MPOTEKAHHUs pEeaKIui
HOHHOTO oOMmeHa (oOpa3oBaHME OcCajKa, BBIIEIEHHWE Tasza, OO0pa30BaHHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOpeHue, peakuuu
pa3loKeHUsi, COEOUHEHMs); paclo3HaBaHUE HEOPraHWYECKUX BEIIECTB C  I[OMOIIBIO
KaueCTBEHHBIX peaKlUii Ha MOHBI;, pelIeHNEe HKCIIEPUMEHTAIbHBIX 3aa4.

HemeTtayibl 1 MX coeIHHEHUSA

OOmast xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTepHbIE
cteneHu okucienus. CtpoeHue U Gpu3ndeckue CBOUCTBA MPOCTHIX BEIECTB — TaJOr€HOB.

XuUMHUYeCKue CBOMCTBA Ha TmpuMepe Xjopa (B3auMoJeicTBUE C  MeTaJUlaMu,
HeMeTaulaMH, Iuenoyamu). XiopoBojpopoa. ConsiHas KHUCIOTa, XUMHYECKHE CBOWCTBA,
MoJlyueHue, NpuMeHeHue. JleficTBue XJjopa U XJIOPOBOJAOPOAa HAa OpPraHU3M 4YellOBeKa.
Baxnelmme Xa0puabl U UX HAXO0KIECHUE B IPUPO/IE.

O6mass xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTpPOEHUs aTOMOB,
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XapaKTepHbIE CTETICHH OKHUCIICHHUS.

Crpoenrie U (u3NYECKUe CBOWMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA M CEpbl. AJUIOTPOIIHBIE
MoaudUKaK KUCIOpOoJa W cepbl. XHUMHUYECKHE CBOMCTBA cepbl. CepoBOIOpPO, CTPOCHUE,
du3nueckrue U XUMUYECKHe cBoWcTBA. OKCUIBI Cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHIIOB.
CepHast KuCiOTa, (U3NUECKUE U XUMHUYECKHE CBOMCTBa (0OIIME KaK IMpeICTaBUTENs Kiacca
KUCIOT M crneuuduueckue). XUMHUYECKHE PEaKIHMU, JIKAIIUEe B OCHOBE MPOMBIIUIEHHOTO
crocoba moisyueHus cepHoil kucioThl. [Ipumenenue. Coiau cepHOW KUCIOTHI, KayeCTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxaeHue cepbl M e€ COeIUHEHHUIl B mpupojie. XUMUYECKOE
3arpsi3HEHUE OKpY)KAIoIIeH cpeAbl COENMHEHUSMHU cepbl (KUCIOTHBIE JO0XKAM, 3arps3HEHUe
BO3/yXa M BOAOEMOB), CITIOCOOBI €T0 MPEIOTBPALICHHUS.

OOmass xapakTepucTHuKa 3y1eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHMSI aTOMOB,
XapaKTepHBIC CTETICHN OKUCIICHUSL.

A30T, pacmpocTpaHeHHe B MpuUpojae, (U3UYECKHe W XHUMHYECKHe CBOMCTBa. KpyroBopot
a30Ta B PUPOJIE.

AMMUak, ero (Qu3M4YecKue M XMMHYECKHE CBOMCTBa, moiydeHue u mnpumeHeHue. Conu
aMMOHHUsI, UX (pU3MYecKue U XMMUYECKHEe CBOWCTBa, mpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHUS.

A3oTHas kuciora, €€ mojlyueHue, (U3NYECKMe M XHMHUYECKHE CBOIicTBa (00lIue Kak
NpeICTaBUTENS Klacca KUCIIOT U crienuduieckue). Vicrmonp3oBaHne HUTPATOB M COJIEH aMMOHUS
B Ka4eCTBE MUHEPAIHHBIX YIOOPEHUH.

XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl COSNMHEHMSIMH a30Ta (KUCIOTHBIE JTOKIH,
3arpsi3HEHNE BO3/1yXa, OYBBI U BOJOEMOB).

®docdop, amtorpornHble Mogudukanuu Gocdopa, GU3MIECKHE U XHUMHYECCKHUE CBOMCTBA.
Oxkcun docdopa(V) u pochopnas kuciota, Gusnueckue U XMUMUUECKHUE CBOMCTBA, MOTyUYEHUE.
Hcnons3oBanue ¢pocdaToB B KaUECTBE MUHEPATbHBIX YAOOPEHUH.

Ob6mas xapaktepuctuka s1aeMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHBIC CTETICHN OKUCIICHHUS.

VYraepon, amnoTponmHble MOIU(GUKAIUH, pacIpOCTpaHEHHE B MpHpone, (U3NYECKHE U
XUMUYeCKHe cBoicTBa. Ancopouus. KpyroBopot yriaepona B mpupoge. OKCUIbl yriaepojaa, ux
¢u3nveckne W XUMHYECKHE CBOWCTBA, ICWCTBME HA IKUBBIE OPTaHW3MBI, TIOIYYE€HHE U
OpUMEHeHHe. DKOJIOTHYecKHe MpoOsieMbl, CBA3aHHble ¢ okcuaoMm yriepona(lV); rumoresa
II100aTBFHOTO MOTETUICHUS KITUMaTa; MapHUKOBBIH A (HeKT.

VYronpHas kucioTa U e€ conu, uX (U3MYECKHe M XUMHUYECKHE CBOICTBa, MOJIyuYeHUE U
npuMmeHeHre. KauecTBeHHast peakiusi Ha kapOOHAaTHOHBI. Vcnonk30BaHne KapOOHATOB B OBITY,
MeIUIIIHE, TPOMBIIIICHHOCTH U CEITHCKOM XO035HCTBE.

[lepBoHayanbHBIe TOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COCIMHEHUSX YIiiepoja
(MeTaH, JTaH, OSTWIEH, AaIeTHJICH, JTaHOJ, TJHUIEPUH, YKCyCHas Kuciora). Mx cocraB u
XuMHu4Yeckoe crpoeHue. [loHATHE O OHMONOTMYECKH BaXKHBIX BEIIECTBAX: JKUpPaxX, OeENKax,
yIaeBoJax — W HMX pPOJM B JKU3HH 4YelloBeKa. MarepualbHOE €JUHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IIOJIyu€eHHE U NPUMEHEHHE.
Coenunenus kpemHusi B mnpupoae. OOmume mnpencraBieHuss o6 okcuge kpemHusA(IV) u
KpeMHHEBOW kucioTe. CHIIMKATHI, X UCIONB30BaHUE B OBITY, MEAHMIIMHE, TPOMBIILICHHOCTH.
Baxneliie CTpOWUTENBHBIE MaTepHajbl: KEepaMHKa, CTEKJO, IIEMEHT, OETOH, >KeIe300eTOH.
[TpoGnembI 6€301TacHOTO NCIIOIB30BAHUS CTPOUTEIEHBIX MaTEPUAIOB B TIOBCETHEBHOW YKH3HH.

XUMHUYECKUH OKCIEPUMEHT: H3y4eHHE OOpa3lloB HEOPraHWYECKHX BEIIECTB, CBOWCTB
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COJITHOM KHCJIOTHI, MPOBEJCHHE KAueCTBEHHBIX peakUWid Ha XJIOPUMOHBI U HAOIIOJCHUE
MPU3HAKOB HMX TPOTEKAHUS; OIBITH, OTpakaromwue (U3NUeCKue U XUMUYECKHE CBOHCTBA
TaJIOTEHOB U UX COEJUHEHMH (BO3MOXHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIIOB); O3HAKOMIIEHHE C
oOpasiamMu XJopuJ10B (TaJOT€HUJIOB); O3HAKOMJIEHHE C OOpa3liaMHu cepbl U €€ COeAMHEHUSIMU
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUATIOB); HAOJIOJCHUE Ipolecca OOYrIUBaHHS caxapa
o JEHUCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI; HM3YYEHHE XUMHUYECKHX CBOMCTB
pa30aBICHHON CEepHOW KHUCIIOTHI, MPOBEIECHHWE KAueCTBEHHOM peakIUu Ha CcyibpaT-HOH U
HaOo/IeHne mpu3HaKa e€ MpPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOMCTBaMHU a30Ta,
dbochopa M uX coeauHEHUU (BO3MOXHO HCIIOJIB30BAaHKME BHJACOMATEpPUAIOB), oOpazmamMu
a30THBIX U (OochOpHBIX YAOOpPEHMIA; IMOJydyeHHE, COOMpaHHe, PACIO3HABAHME U H3y4YCHHE
CBOICTB aMMHMaka; MPOBEJICHHWE KAYECTBEHHBIX PEaKIMii Ha WOH aMMOHUsA U Qocdar-uoH u
U3y4€HUE IPU3HAKOB HX IPOTEKaHUs, B3aUMOJACHCTBUE KOHIICHTPUPOBAHHOM  a30THOM
KHCIOTBI C MEIbI0 (BO3MOXHO MHCIIOJIb30BAaHUE BUAECOMATEPUANIOB); M3yYEHHE MOJIEIeH
KPUCTAIIMYECKUX PEIETOK anMmasa, rpaduta, (QysuiepeHa; O3HAaKOMIIEHHE C IIPOIECCOM
afcopOLUMK pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTHBOra3a;
MoJlyueHue, cooupaHue, pacrno3HaBaHHE W U3YYEHHE CBOICTB YIJIEKHCIIOTO ra3a; MmpoBeIcHHE
KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS;
03HAKOMJICHHE C MPOJIYKIHUEH CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE YKCIIEPUMEHTAIbHBIX
3a7a4 no teme «BakHelme HeMEeTaJUIbl U UX COEAUHEHHUS».

MeTajuibl M UX COeTUHEHUSI

OOmas xapakTepUCTUKA XUMHUYECKHUX OJEMEHTOB — METAJUJIOB HAa OCHOBAaHUM HX
nosnioxenus B [lepuonnueckoii cucreme xumuieckux snemeHToB Jl. 1. MenaeneeBa u ctpoeHust
aTOMOB.

Crpoenue MeramioB. Merauinueckasi CBsI3b U METAJIMYECKAss KPUCTAIUIMYECKAs pPEeHIETKA.
DNIEKTPOXUMUYECKUN psAJ HampspkeHuM MertamioB. dusnueckue M XUMHYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoOsl monydeHus MetamioB. [loHaTre o Koppo3uu MeTaioB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMHUHUN, OpOH3a) U HUX
MIpUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ilenounbie MeTamwibl: monoxkeHue B Ileprnoanueckoi cucTeMe XMMHYECKHUX 3JIEMEHTOB /[l
N. MenneneeBa; CTpOCHHE MX aTOMOB; HaxOKJEHHE B mpuponae. OPu3ndeckue U XMMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[[{enouHO3emMenbHBIE METAIBI MATHUN U Kalbluil: nojoxxenue B [lepuoanueckoil cucreme
xuMuueckux 3neMeHToB [[. M. MeHneneeBa; CTpOo€HHE MX aTOMOB; HaXOXIAEHUE B MPUPOJE.
®u3nyecKue U XMMHUYECKHE CBOMCTBA MAarHus M KajblMs. BakHelmme cOeqUHEHUs KaablUs
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUSI.

AmomMuHuii: nonoxenue B Ilepumonmyeckoil cucteme xumuyeckux snementoB J[. .
MeHeneeBa; CTpOEHUE aTOMA; HaXOXACHUE B Npupoje. Pu3nueckue 1 XMMUYECKHUE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCH/IA AITFOMHHHSL.

Kenezo: mnonoxenne B Ilepumonuueckoid cucreme Xxumuueckux osnemeHtoB J[. U.
MenieneeBa; cTpoeHUE aToMa; HaXOXAEHUE B mpupoje. Puznueckue U1 XMMHUYECKUE CBOMCTBA
xkene3a. Okcunbl, ruapokcuabl u conu skenesa(ll) m sxemesa(Ill), mx cocra, cBoiicTBa u
MIOJIyYECHHE.

XVUMUYECKUN DSKCIIEPUMEHT: O3HAKOMJIEHHE C 00pasllaMd METAIJIOB U CIUIABOB, HX
(Gu3NYEeCKUMU CBOMCTBAMH; H3y4YEHHE pE3yJbTaTOB KOPPO3UM METaIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEpUaIOB), 0OCOOEHHOCTEH B3aMMOJECHCTBUS OKCHUA KAIbLMS U HaTpuUs
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C BOZIOM (BO3MOKHO MCITOJIb30BaHHME BUACOMATEPHAJIOB); UCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI;
mpoiiecca TOPEHUsl >Kele3a B KHUCIOpoAe (BO3MOXXHO MCHOJB30BaHUE BUJIEOMATEPHAIIOB);
MIPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIIUi Ha MOHBI (MarHusi, Kajablus, aTFOMUHUS, [IUHKA,
xkene3a(ll) u xenesa(Ill), memu(Il)); HaOmONEeHWE M OMHMCAaHWE TWPOIECCOB OKPAIIUBAHUS
IJIaMEHU MOHAMM HATPHsl, KU U KaibIUs (BO3MOXKHO HCIIOJIB30BAHHME BHJIEOMATEPHAIIOB);
uccienoBanre aM(OTEpHBIX CBOICTB THAPOKCUAA ATIOMUHUS M THAPOKCHAA IMHKA; pEIICHUE
SKCHEPUMEHTAJIBHBIX 3a71a4 110 Te- Me «BakHellre MeTallIbl U UX COCIUHEHHUSI.

XuMHs 4 OKpPYsKAIas cpeaa

HoBbele Marepuansl U TexHOJoruu. BemiectBa M Marepuanbl B IOBCEIHEBHOW >KM3HU
yesioBeka. XUMUS U 3JJ0pOBbe. be3omacHoe Mcrnonb30BaHKe BEIIECTB U XUMUYECKUX PEAKIUN B
ObiTy. IlepBasi momoIb NMpU XUMUYECKUX OXKOrax M OTpaBieHUsXK. OCHOBBI IKOJOTUUYECKOU
rPaMOTHOCTU. XHUMHUYECKOE 3arpsi3HEHHE OKpyKaroulehd cpenpl (mpeaenbHas AOoMmycTUMast
koHueHntpanus Bemects — [1JIK). Ponb xumMuu B pemieHnn 3K0JI0rMuecKux npoosem.

[IpuponHble MCTOYHUKU YTIIEBOAOPOJOB (yroiib, MPUPOAHBINA ra3, HE(PTH), MPOTYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIUIEHHOCTH.

XUMUYECKUH IKCIIEPUMEHT: U3ydeHHe 0o0pa3loB MaTepHalioB (CTEKJIO, CILIaBbl METAJIOB,
MOJIMMEPHBIE MATEPUAIIBI).

Me:xnpeameTHblie CBS3U

Peanuzamusi MexXnpeaMETHBIX CBSI3€H MpPU WM3YyYEHUH XHUMHHU B 9 Kiacce OCyIIeCTBIISICTCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W IOHSATH,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ure ecTecTBEeHHO-HAYYHbIE MMOHSATHUS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CUHTE3, KIacCH(pUKalus, MEePHUOJUYHOCTb, HAONIOACHHUE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBIICHHUE, TAPHUKOBBIN () PeKT, TEXHOJIOTHS, MaTepHAaIIbI.

®u3nka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWUI, H30TONBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, O3JEKTPUYECKHN 3aps], M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTANIMYECKAs PEHIETKa, CIUIaBbl, (PU3MUYECKUE BEITHUYHUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COJHIIE.

buonorust: ¢orocunres, apixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEpajbHbIE YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPO/IbI, TOJE3HbIE HCKOMIaeMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

2. Ilnanupyemble pe3yJabTAaThl OCBOEHHUsI Y4€OHOI0 MpeaMeTa

V3ydyeHre XWUMHM B OCHOBHOW IIKOJIE HANpPaBICHO HA JOCTHKCHHE OOYJArOIIUMUCS

JINYHOCTHBIX, MeTaHpeI{MeTHLIX 58 Hpe)lMeTHI)IX pe?:y.]'II)TaTOB OCBOCHUA y‘Ie6HOFO HpC)IMeTa.
JInuyHOCTHBIE pe3yJIbTAThI

JIndHOCTHBIE pe3yNbTaThl OCBOEHHUS TMPOTPaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMs
JIOCTUTAIOTCS B XOJIe OOyYeHUs] XUMHH B €IMHCTBE Y4eOHOW M BOCIUTATEIBHON AESITETbHOCTU
OpraHHW3allil B COOTBETCTBUU C TPATUIIMOHHBIMH DPOCCHHCKUMHU COLMOKYIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TMPUHATBIMA B OOIIECTBE MpaBWIAMH W HOPMaMu
MOBEJICHUST M CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHUS, CAaMOPAa3BUTHSA W  COIHAITU3AINN
oOydJaronuxcs.

.HI/I‘-IHOCTHI)IG PE3YIbTATHI OTPAKAKT CCbODMI/I]f)OBaHHOCTB, B TOM YHCJIC B HAaCTH.:

HaTDHOTquCKOFO BOCITUTAaHUA




LIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAYYHOMY HAcCJIEUI0, NOHMMAaHUs 3HAUY€HUS XMMHUYECKOM HAyKU B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON HH(pOpPMALUEH O IMepemoBbIX
JOCTUXKEHUSX M OTKPBITUSAX MHUPOBOM M OTEYECTBEHHONW XUMHH, 3aUHTEPECOBAHHOCTU B
HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MUpa 1 OOIIECTBA;

['pa’kJaHCKOTr0 BOCOUTAHUSA

IpPEJCTaBICHU O COLHUAIBHBIX HOpPMax M IpaBUJIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTMBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOM U APYIMX BUJAX IEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpPa3HOM

COBMECTHOM ACATCIIBHOCTH IIPU BBIITOJHCHUHU y‘IGGHbIX, IIO3HABAaTCIIbHBIX 3a4a4, BBIIIOJIHCHUU
XUMHYCCKUX SKCIICPUMCHTOB, CO3JJaHUHN y‘IC6HBIX IMMPOCKTOB, CTPECMJICHUA K B3aMMOIIOHUMAHHUIO
¥ B3aUMOITOMOIIIM B TMPOLIECCE ITON Y4eOHOU AEATEIbHOCTH;

T'OTOBHOCTH OLCHUBAThb cBOE MOBCACHUC W IIOCTYIIKHM CBOUX TOB&pHH.[Cﬁ C IIO3uIuu
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUH NOCTYIIKOB;

LleHHOCTH HAYYHOTO MTO3HAHMSI

MHUpPOBO33PDEHUYECKUX  INPEACTAaBICHUH O  BEIIECTBE M XUMHUYECKOM  peakiud,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH MU COCTaBJSIOIIMX OCHOBY JUIs

IMOHUMAaHH CYIITHOCTHU Hay‘IHOfI KapTUHBI MUpPaA;

MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aHMMOCBSI3SIX
YeJI0OBEKa C MPUPOIHOM CPEAOid, O PO XMMHUHU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

IMMO3HAaBATCJIbHBIX MOTHBOB, HAIIPABJICHHLIX Ha IIOJYUYCHHUC HOBBIX 3HAaHUH 110 XUMHU,
HEOOXOUMBIX 7151 OOBSICHEHHSI Ha0JII01aeMbIX MTPOLIECCOB U SBICHUIA;

MO3HABATENIbHON, MH()OPMALIMOHHOW W YHUTATENbCKOW KYIBTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHUTEpaTypoH, AOCTYIHBIMHU
TEXHUUYECKUMHU CPeJICTBaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOYYEHHIO M TMO3HAHUIO, JI0003HATETbHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW U HCCIIEIOBATEIBLCKOM JEATEILHOCTH, K OCOZHAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHs B lajlbHEHIIEM;

CDODMI/IDOBaHI/ISI KVYJIBTYPBI 310POBbS

OCO3HAHUS IICHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAaHOBKHU

Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUS TMOCIEACTBUN M HENPUSTHS BPEAHBIX MPHUBBIYCK

(ynotpebneHusi ankoroisi, HAPKOTHKOB, KypeHHUs), HEOOXOIMMOCTH COONIOJCHUS TMpPaBUI

0€30MacHOCTH NP O0PAIEHNH ¢ XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pealbHON KU3HHU;
TpyaoBoro BOCHUTaHUA

MHTEpeca K MPaKTUYECKOMY M3yUYeHHIO Mpodeccuil u Tpyaa pa3iuyHOro poja, YBaKEHHUE K
TPy M pe3yiapTaraM TpPYAOBOW JEATENBHOCTH, B TOM YHCIE€ HA OCHOBE IIPUMEHEHUs
IOPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAHHOIO BBIOOpAa WHIUBUAYaJbHOW TpPAEKTOPUU
NPOJODKEHUsI 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMMMHH,
0O0I1IeCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

YCIIEIIHOM NMPOo(hecCHOHAIBHON AEATENbHOCTH U Pa3BUTHUS HEOOXOMMbIX YMEHUH;

TOTOBHOCTb aJalITUPOBATHCS B IPO(PECCHOHATBHOM cpefe;

OKOJIOTNYECKOTO0 BOCIUTAHMS

9KOJIOTHYECKH I1eJIeCO00Pa3HOT0 OTHOIICHUS K MPUPOJC KaK MCTOYHUKY JKH3HH Ha 3emiie,
OCHOBe €€ CYIIECTBOBAHMS, MOHUMAHUS IIECHHOCTH 3JIOPOBOTO M 0€30macHOro oOpasa KU3HU,
OTBCTCTBCHHOTO OTHOHIICHHA K CO6CTBCHHOMy (bPISI/I‘IeCKOMy nu HCI/IXI/I‘—I@CKOMY SﬂOpOBBIO,
OCO3HAHUS [IEHHOCTH COOJIIO/ICHUS TTPaBUJI OE30MaCHOTO MOBEICHUS TIPH PaboTe ¢ BEIIECTBAMH,
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a TaK)Ke€ B CUTYyaILUAX, YIPOXKAOIINX 30POBbIO U JKU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOTyYaeMbIe TPU U3YYCHUH XUMUH, TS PEUICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXAUIEd IpU- POJHOW CpENOH, NOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYPBI, OCO3HAHUS III00AIBHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIEM U ITy- TeH UX PelIeHUs
MIOCPEACTBOM METOJIOB XHUMUU;

SKOJIOTUYECKOIO0  MBIIIJIEHUSI, YMEHHsS pPYKOBOJCTBOBATbCS UM B I103HABATEIbHOW,
KOMMYHUKATUBHOM U COLIMAJIBHOM MTPAKTHKE.

MeTtanpeamMeTHblie pe3yabTaThl

B cocraBe MerampeIMeTHBIX pe3yJabTaTOB BBIACIAIOT 3HAUMMBbIE ISl (OPMHUPOBAHUS
MHUPOBO33pEHUsT OOIICHAYYHBIC MOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUNOTe3a, (HaKT, CUCTEMA,
MpoLIeCC, AKCIEPUMEHT U Jp.), KOTOPBIE HCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMUPOBATH MPEICTABICHUE O
LEJOCTHOM HAay4YHOW KapTUHE MUpA, U YHUBEpPCAJbHbIE yuyeOHbIC NEHUCTBHS (IO3HABaTEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETYJSATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NEATEIbHOCTH.

MetanpeameTHble pe3yibTaThl OCBOEHHUs 00pa30BaTEeNbHOM MPOrpaMMbl [0 XHMHH
OTPaXKaroT OBJIAJICHHE YHUBEPCATbHBIMH MI03HABATEIbHBIMH eCTBUSIMHU, B TOM YHCIIE:

ba30BbIMM JIOTUYECKUMU JICUCTBUSIMU

YMEHHMEM MCIONb30BaTh HPUEMBI JIOTMYECKOIO  MBIIUICHUS IPU OCBOECHUM 3HAHUU:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBIIEISATH HUX XapaKTEepHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU HOHATHUAMHU), UCIIOIb30BaTh MOHATUS Ul OOBSICHEHUS
OTJENbHBIX (DAaKTOB W SIBJICHHUH; BbIOMPAaTh OCHOBAaHUS W KpPUTEPUHU JIs KJIACCHU(PUKALUU
XMMHUYECKHX BEILECTB U XUMUYECKUX PeaKIHii;

yCTaHaBJIMBATh INPUUYMHHO-CIICACTBEHHBIE CBSI3M MEXJy OOBEKTaMU H3Y4YEHUS; CTPOUTH
JIOTMYECKUE PacCyXJeHUs (MHIYKTUBHBIE, JECIYKTHUBHBIC, IO aHAJOIMM); JeJaThb BBIBOABI U
3aKIIIOYECHHUS;

YMEHHMEM IMPUMEHATh B MpPOLECCEe MO3HAHUSA MOHATHS (IIPEIMETHbIE U METanpeIMEeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIONb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEICTABICHUS — XUMUYECKHH 3HaK (CUMBOJ 3JIEMEHTA),
XUMHUeckass (opmyia M ypaBHEHHE XHMMHUYECKOM peakluu — TpU peleHUuu YydeOHo-
MIO3HABATEJIBHBIX 3alady; C Y4YETOM OTHUX MOJEIBHBIX INPEICTaBICHHUIN BBIABIATE U
XapaKTepu30BaTh CYLIECTBEHHBIE NMPHU3HAKK HU3Yy4aeMbIX OOBEKTOB — XMMHUYECKHMX BEILIECTB U
XUMHUYECKHX PEAKIMN; BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEJCTBEHHBIE CBA3H U
IIPOTUBOPEYMS B U3yUAEMBIX IPOLIECCAX U SIBICHUSAX;

npepiaraTb  KpUTEPUM  JJI  BBISBJICHUS 3TUX 3aKOHOMEPHOCTEH M TPOTHUBOPEUMIL;
CaMOCTOSITENIbHO BbIOMpaTh CcHocod pemieHus ydyeOHOW 3adauu  (CpaBHMBATh HECKOJBKO
BapHaHTOB peElIeHMs, BbIOMpaTh Hambojee NOAXOMAMMH ¢ Yy4€TOM CaMOCTOSTEIBHO
BbI/IEJICHHBIX KPUTEPHEB);

ba3oBbIMU HCCIIEI0BATENBLCKUMHU JEHCTBUAMU

YMEHHMEM HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTa IIO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI [UIs (OPMHUPOBAHUS THIOTE3bl MO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpEeTEeHNE OMbITa MO IUIAHWPOBAHUIO, OPraHU3allUd M TMPOBEACHHUIO YUYEHUYECKHX
HKCIIEPUMEHTOB: YMEHHE HaOII0aTh 32 X0JI0M IPOIecca, CaMOCTOATENbHO MPOTHO3UPOBATh €r0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHMS M BBIBOJBI IO pe3ysibTaTaM MPOBEIEHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJIeNIaHHOM paboTe;



Pabotroii ¢ nuadopMarmein

YMEHHUEM BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH NH(OPMAIIMIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XUMHYECKOT'0 COZIep KaHus, CIpaBOYHbIE Tocoous, pecypcsl MHTepHeTa);

KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUEM NMPUMEHSTh Pa3IMYHbIe METOJIbI U 3AIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMAILIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMMBIX ISl BHIITOJHEHHSI YUCOHBIX U TIO3HABATEIILHBIX 32144
OIPENIEIEHHOTO THIIA;

npuoOpeTeHre OIbiTa B O00JACTH HWCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIaICHUE KYJIbTYpOW aKTUBHOTO MCIIOJIb30BaHMS PA3IMYHBIX MIOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTHUMAIbHYIO (opMy TpeAcTaBIeHHs HUHPOpPMALUU U
WITIOCTPUPOBATH PEIIAEMbIE 331a4l HECTIOKHBIMU CXEMaMH, JHarpaMMaMHu, JpyruMu GopMaMu
rpaduKu 1 UX KOMOUHAIUSMU;

YMEHHEM UCIIOIBb30BaTh W aHAIM3UPOBATh B IpOIECCe YYEOHOW M HCCIIEIOBATENbCKOM
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUM MPOMBIIIICHHOCTH, CEIILCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH IPUPOHOMN CPEJIbI;

YHuBepcaaIbHbIMU KOMMYHHKATHBHBIMH /1eiCTBUSIMH

YMEHHEM 3a/aBaTh BONpPOCH (B XOJe JHajora W/WIA JAUCKYCCHH) TI0 CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM MPEIOKEHUS OTHOCHUTEIBHO BBITOJTHEHHS
MPEI0KEHHOM 3a/1a4u;

nproOpeTeHNe OMbITa MPE3CHTAIIMN PE3YIbTATOB BRITOJHEHHSI XUMHUYECKOTO SKCIIEPUMEHTA
(;1abopaTOpHOTO OMBITA, JIAOOPATOPHOU PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BELIECTB, YYEOHOTO
MIPOCKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOW  CO  CBEpCTHMKAMU  ITIO3HABATEIILHOM U
UCCIICIOBATEIILCKOW JICATEIIBHOCTU TIPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE yu&Ta
OOIIMX WHTEPECOB W COTJIACOBaHMs TO3HMIUK (0O0CYXIEHHUS, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOU pabOTHI U JIp.);

YHuBepcaabHbIMHU PeryJsiITHBHBIMH /1€iiCTBUSIMH

YMEHHEM CaMOCTOSITENIFHO ONPEICISATh IeNN JAEATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BBIOMPATH
HanOonee HS(QeKTuBHbIE CMOCOOBI pelIeHHs Y4eOHBIX M I03HaBaTEJIbHBIX 33724,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEJIOKEHHBIH alropuT™M ACUCTBUM Ipu
BBIIMOJIHEHUH 3aJaHMA C Y4E€TOM MOJY4YeHHMsS HOBBIX 3HAaHUM 00 H3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKIUIX; OLIEHUBATh COOTBETCTBHUE IMOJYUEHHOTO PE3yNbTaTa 3asiBICHHOHN 1IN,

YMEHHUEM HCIIONB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpeyIaraéMble B yCJIOBUH 3aaHUH.

IIpeameTHbIe pe3yabTaThl

B cocraBe mpeaMeTHBIX pe3yJbTaTOB TII0 OCBOCHHIO O0S3aTEIBHOTO COJEPIKAHMS,
YCTQHOBJICHHOTO JIaHHOW TpUMEpHOW paloueil mporpamMMmoi, BBIJCHSIOT: OCBOCHHBIE
o0yJaromyMMUCsT Hay4yHblE 3HAHUS, YMEHUS M CHOCOOBl JEHCTBHUM, crenudpuyeckue s
OpeIMETHOM 00sacTH «XUMUSI», BUIBl JAEITEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, TPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

[lpeqmerHpie  pe3ynbTaThl  MPEACTABICHBI IO ToAaM OOy4YeHHS W OTPAaXKaroT
c(hOpMHUPOBAHHOCTH Y OOYUAIOIINXCS CISAYIOITNX YMEHUMN:

8 kuace
PacKphIBaTh CMBIC OCHOBHBIX XHMHUYECKHX MOHATHH: aToOM, MOJEKyJa, XUMHYECKUH
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3JIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi M MOJIEKYJsIpHasi mMacca, KOJIWYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsi XUMHYECKOTO 3J€MEHTa B COCIUHEHUH, MOJSIPHBIA 00BEM,
OKCHJ1, KHCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
peakuus, KIacCU(pHUKAIMA PEaKLUUH: pEeaKkMu COSAMHEHUS, PEAKIMU Ppa3JI0KECHHUS, PEaKIUH
3aMelIeHUs], peaKIMi 00MEeHa, PK30- U SHJ0TEPMHUUECKHE PEaKINH; TEIIOBOU YPPEKT peakiuu;
AIpO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANYyC aTOMa, XUMUYECKas CBS3b,
MoJIIpHasi U HEMoJsipHas KOBAJCHTHAas CBs3b, MOHHAS CBA3b, WOH, KaTUOH, aHHOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEeHTHAs KOHIIEHTpAIKs) B pacTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX MOHATUH (CM. I. 1) M IpUMEHATH
9THU TOHSTHS IIPU ONMKMCAHUU BEIIECTB U UX MPEBPAILICHHUI;

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUS (JOpMYJ BEIIECTB U YpaBHEHHMA
XAMHYECKUX PEAKIUM;

ONpeAeNATh BAJICHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEAMHEHUSX; CTEIEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; MPUHAJICKHOCT BEIIECTB K ONPEAeIEHHOMY
KJIacCy COEAMHEHMH 1o QopmyiaMm; BHJ XUMUYECKOW CBSI3M (KOBaJieHTHass W HOHHas) B
HEOPraHMYECKUX COCAMHEHUSX;

packpeiBaTh cMbica llepuoamueckoro 3akona [[. M. MengeneeBa: IeMOHCTPpUPOBATH
MOHMMAaHHE NEPUONUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuoanueckoii cucTeMe; 3aKOHOB COXPaHEHMSI MAaCChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUSHHsI, 3aKOHa ABOT/IPO; ONMHCHIBATH M XapaKTEPU30BaTh TAOIHMYHYIO GOpMY
[Teproanyueckoit cUCTEMbl XUMUYECKUX SJIEMEHTOB: Pa3linyaTh MOHATHUS «TJIaBHAs MOATPYIINa
(A-rpynna)» u «mnobounas noarpynna (b-rpymma)», maneie U OOJbIINE MEPUOJIBI; COOTHOCUTH
o0o3HayeHus, KoTopble HMeroTcss B Tabmune «[lepuoguueckas cucreMa XUMHYECKHX OdJie-
meHToB J[. . MenzaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHMMHUYECKHX
9JIEeMEHTOB (COCTaB M 3apsal sApa, oO0llee 4YHCIO 3JIEKTPOHOB U paclpeieneHHe HX IO
AIIEKTPOHHBIM CJIOSIM);

KJIACCU(UIIUPOBATh XUMHUYECKHE JJIEMEHThI; HEOPraHMYECKHE BEILIECTBAa; XUMHYECKHE
peakuuu (1o YMCIy U COCTAaBY YUacTBYIOIUX B PEaKLMU BEILIECTB, IO TEIIOBOMY 3Q(DEKTY);

XapaKTepU30BaTh (OMUCHIBAThH) 00IMEe XUMUYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPXKJAsi ONHCAHME MpPUME- paMu MOJEKYISPHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii;

IIPOrHO3MPOBAaTh CBOMCTBAa BEIECTB B 3aBUCMMOCTH OT HMX Kade€CTBEHHOI'O COCTaBa;
BO3MOKHOCTH IIPOTEKAHUS XUMHUECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB; MACCOBYIO J10JTIO
XUMHYECKOT'0 3JIEMEHTA 10 (POpMYJie COeIMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE;

MIPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKOM peakiuu;

IPUMEHSTh OCHOBHBIE OINEPALUU MBICIUTEIBHON JEATENbHOCTH — AaHaJU3 M CHHTE3,
CpaBHeHHe, 0000ILIeHHe, CHCTEMaTH3alliilo, KiIacCU(UKalWio, BbISBIEHHE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€d — JUIsI W3YYEHHs CBOMCTB BEUIECTB M XHMMHUUYECKUX pEaKLUil;
€CTeCTBEHHO-HAyYHBbIE METOJAbl I03HAHUS — HaONIo/eHHe, HU3MEpEeHUe, MOJCIUPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh ~ IpaBWJaM  IOJIb30BaHMSI ~ XMUMHUYECKOM  mocymoil u  1abopaTopHBIM
o0opy/soBaHuEeM, a Takke I[paBWiIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIMBITOB IO MOJYYEHHUIO U
coOnpaHnio Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOJA), TPUTOTOBJICHHIO PACTBOPOB C
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onpeAes€HHOM MacCOBOM J0JIEM pacTBOPEHHOTO BENIECTBA; IUIAHUPOBATH W MPOBOJUTH
XUMUYECKHE HKCIIEPUMEHTHI M0 PAClO3HABAHHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C MOMOIIBIO
WHAUKATOPOB (JTakMyc, ¢heHondTaaerH, METUIOPAHK U JIp.).

9 ki1acc

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TMOHSATHUNA: XUMUUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, aHWOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPUIIATENIBHOCTh, CTEMEeHb OKUCICHHS, XHUMHUYECKas peakiusi, XUMUYecKas CBS3b,
TEII0BOM 3P EeKT peakiiu, MOJb, MOJIAPHBIA 00BEM, PaCTBOP; NEKTPOIUTHI, HEIIEKTPOIUTHI,
JNEKTPONIUTUYECKAST JTUCCOLMALMS, PEaKIMd HOHHOIO OOMEHa, KaTallu3aTop, XUMHUYECKOoe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMbIE pPEAKIHUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuy, OKUCIMTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHE, aJJIOTPOIMS,
aM(pOTEepHOCTh, XUMHUECKas CBA3b (KOBAJCHTHAS, MOHHAS, METAJUINYECKAsl), KPUCTATUINYECKAS
pelmérka, KOppO3Us METAJUIOB, CIUIABbl; CKOPOCTb XUMHUYECKOW pPEaKIHUH, IpereiabHO
nonyctumast koHnenTpamus (I1IJIK) Bemectra;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (cM. H. 1) U IpUMEHATH
9TH MOHATHUS TPU OMKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

HCIIOJIb30BAaTh XUMHUYECKYI0 CUMBOJUKY U COCTaBICHHS (HOPMYIN BEIIECTB U YpPaBHEHMIA
XUMHYECKUX PEAKIIUM;

ONpEIETATh BAJIEHTHOCTh U CTENEHb OKHUCICHUS XUMUYECKHX SJIEMEHTOB B COCAMHEHUSX
Pa3IMYHOIO COCTaBa; MPHUHAJIEKHOCTh BEILECTB K OMNPENCIEHHOMY KJIAcCy COEIMHEHUU IO
dbopmysam; BUI XUMUYECKON CBSI3H (KOBaJCHTHAs, HOHHASI, METAJUNINYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsii UOHA TI0 XUMHYECKOH (opmyse; XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COSAMHEHUM, THI KPUCTATTNYECKON PeIIETKY KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbici [lepuoanueckoro 3akona JI. MI. MenneneeBa U 1eMOHCTPUPOBATH €0
MOHMMAaHUE: ONKCHIBAaTh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuonnyeckoil cucTembl
XUMHYECKHX 3JIEMEHTOB: pazlinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpynmna)», Manble W OoJblLIME TEPUObI; COOTHOCHUTH O0O3HAYEHUS, KOTOpBIE
UMEIOTCS B TMEPUOJNYECKON Tabiuile, C YHUCIOBBIMU XapaKTEPUCTHKAaMHU CTPOECHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] siipa, o0lee YUCiIOo 3JIEKTPOHOB M paclpe/iesieHne ux
0 3JIEKTPOHHBIM CJI0SIM); OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUM B MpenesaXx MajiblX MEPUOJOB M TJIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(UIIUPOBATh XUMHUYECKHE OJIEMEHTHI, HEOPTraHMYECKHE BEIIeCTBAa, XUMHYECKHE
peakiuu (10 YUCITY U COCTAaBY YYAacTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY 3 (deKTy, 1Mo
M3MEHEHHUIO CTENIEHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATh) 00IINE U Crienu(PrUUecKue XUMUYECKUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPIK/Iasi OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUNA;

COCTaBJISITh YPAaBHEHUS BJIEKTPOJIUTUYECKOW ITUCCOIMAIMU KHCIIOT, IIEJIoYed MU COJei;
MOJIHBIE M COKpAlIEHHbIE YypaBHEHUS pEaKIUii HOHHOTO OOMEHAa; YpaBHEHMS pEeaKIHid,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHM Pa3JIMYHBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX pEaKUUNd  IMOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOrHO3MPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHMS; BO3MOXKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3IMYHBIX YCIOBUSIX;
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BBIUKCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa N0 (op- MyJe COEAMHEHUS; MacCOBYIO JOJIO BEIECTBA B PacTBOPE;
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU peaKIvH;

ClIeZIOBaTh  NpaBWJIaM  MOJB30BaHMA  XUMHYECKOH Tmocynoi u  Jab0opaTOpHBIM
obopynoBaHMeM, a TakXke IMpaBujaM OOpalleHUsi C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKUMSMU IO BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJYYCHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AMMHAKa M YIJIEKUCIIOTO rasa);

MPOBOAMUTH PEAKIHUU, TOATBEPHKAAIOIINE KAueCTBEHHBIM COCTAaB pa3IUYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOpHUI- OpomMui-, MoAUI-, KapOoHaT-, docdaT-, cuUIMKaT-,
cynb(har-, THIPOKCHIWOHBI, KATHOHBI ~aMMOHHMS W HOHBI HM3yYEHHBIX  METaJIOB,
NPUCYTCTBYIOILINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

NPUMEHATh OCHOBHBIE ONEPAIM MBICIUTENFHON JESITeIbHOCTH — aHajdh3 U CHHTE3,
cpaBHeHHe, 00001IeHNe, CUCTEMATU3aLUIO, BBIABICHHE TPUYNHHO-CIICACTBEHHBIX CBSI3eH — I
M3YYEHHUS CBOICTB BEIIECTB M XUMHYECKHX PEAKIIMii; €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— Hal0oIeHre, U3MEpEeHNe, MOJICTUPOBAHKE, IKCIIEPUMEHT (peabHbI U MBICTICHHBIN).

3. TemaTnyeckoe NJIAHHPOBAHHE C YKA3AHHEM KOJHYECTBA AKATEMHUIECKHX
4acoB, OTBOAMMBIX HA 0CBOEHHE KAXK/I0il TeMbI Y4eOHOI0 MmpeaMeTa.
8 kuacc (68 yacos)

Tema KosmnuecTBo 4acoB

Pa3nen 1. [lepBonavajibHble XUMHYECKHE OHATHS 20

Tema 1. Xumusi — BaskHast 00J1aCTh €CTECTBO3HAHUS U MTPAKTUUECKOU )

JIESITEIbHOCTH YEJIOBEKa

Tema 2. BemiecTBa u XUMHUYECKUE PEAKIIUU 15

Pa3nen 2. BaxkHeiimme npeacraBjieHnsi HEOPraHUYECKUX BelleCTB 30

Tema 3. Bo3nyx. Kucnopon. ITonstre 06 okcugax 5

Tema 4. Bonopoa. [lonsiTue 0 KUCIOTaX U COMAX 5)

Tema 5. KonuuecTBEHHBIE OTHOILIEHUS B XUMUHA

Tewma 6. Bona. PactBopsl. [lonsTre 06 ocHOBaHUSX 5)
Tema 7. OCHOBHBIE KJ1aCChl HEOPTaHUUECKUX COCTMHEHUHN 11
Pa3nen 3. Ilepuoanyecknii 3akon u Ilepuognyeckas cucrema 15

J.A.Menneneea. CTpoeHne aToMOB. XMMHY€ECKASl CBA3b.
OKHCIHTEJBbHO-BOCCTAHOBUTE/IbHbIC PEaAKINH

Tema 8. Ilepuoaudeckuii 3axon u [leproamueckas cuctema 7
J.M1.MenneneeBa. CtpoeHne atoMa
Pe3epBHOE Bpemsi 3

9 kuacc (68 yacos)

Tema KoauuyecTBo yacoB

Pa3nes 1. BemecTBO 1 XMMHYECKHE PeaKIUH 17

[ToBTOpeHue u yriybiieHrne 3HaHuH OCHOBHBIX pa3JieioB Kypca 8 Kiacca

Tema 1. OcHOBHBIE 3aKOHOMCPHOCTH XUMHWYCCKUX peaKI_[I/Iﬁ

|~ |01

Tema 2. DIEKTpOIUTHIECKAS TUCCOIHAIUS. XUMUYECKUE PEAKIINH B
pacTBOpax
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Pa3gen 2. HemeTa bl M coeIMHEHUS

24

Tema 3. OOmias xapakTepucTuka xumMudeckux snementoB VIIA-rpynmer. | 4

["asiorensl

Tema 4. OOmiast xapakTepUCTHKa XUMUYECKHX 31ieMeHToB VIA-rpynmber. | 5
Cepa u ee COeTUHEHUS

Tema 5. OOmiast xapaKTEpPUCTHKA XUMHYECKUX AJIEMEHTOB VA-TPYIIIIBL. 7
A3zot, pochop u ux coequHEHUS

Tema 6. O0m1as XapakKTEPUCTHKA XUMUYECKUX 31eMeHTOB IVA-rpynmbel. | 8
Yriepoa v KpeMHUN U X COCTUHEHUS

Paszaea 3. Merajibl M MX COCAUHEHHUA 20
Tema 7. OOmme cBOWCTBA METAIIJIOB 4
Tema 8. Baxkneiimme MeTauTbl M KX COSTUHEHUS 16
Pa3nes 4. Xumus n okpy:kawmas cpeia 3
Tema 9. BemiecTBa u MaTepuasbl B KU3HU YEJIOBEKA 3

PezepBHOe Bpems

[Tpu pazpaboTke paboueil mporpamMmbl B TEMATHYECKOM IUIAHUPOBAHUU YUUTHIBAIOTCS

BO3MOXXHOCTH HWCIIOJIb30BAaHUSI JJICKTPOHHBIX (IU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB,

SABJIIFOIINX CA y‘I€6HO-MCTOIH/I‘-IeCKI/IMI/I MarcpuajiaMu

(MynbTUMEIUHHBIE

IIPOrpaMMBl,

OJICKTPOHHBIC y‘le6HI/IKI/I " 3aJIaYHUKHU, 3JICKTPOHHBIC 6I/I6HI/IOT6KH, BUPTYAJIbHBIC J'Ia60paTOpI/II/I,

UTPOBBIC IPOrPAMMBbI, KOJUIEKIIMA IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIb3yEMbIMU

JJIA O6y‘leHI/I5{ U BOCHHUTAHHA PAaA3JIMYHBIX TPYIII l'IOJ'Ib3OBaTeJ'IeI71, npeaACTaBJICHHBIMU B

9NEKTPOHHOM (UHU(PPOBOM) BHJIE U PEATHIYIOIIUMU JUJAKTUYECKUE

COZICpP’KaHHE KOTOPBIX COOTBETCTBYET 3aKOHOAATEIILCTBY 00 00pa30BaHUM.

Bo3mokHOCcTH HUKT,

Tema

20P/IIOP

8 kiace

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS

Tema 1. Xumus — BaxkHast 00J1aCTh €CTECTBO3HAHMS U

Skysmart, POIII, Peury

NPAKTHYECKOH JISSITEIbHOCTH YeI0OBeKa BITP\OI'D\EI'D
Tewma 2. BemecTBa 1 XUMHUECKUE PEAKIIUU Skysmart, POIII, Peury
BITP\OI'D\EI'D

Pa3nes 2. Baskneiimme npeacTaBjIeHUs HEOPTaHNYECKHUX
BelleCTB

Tema 3. Bo3ayx. Kucnopoa. [Tonsitue 06 okcugax

Skysmart, POIII, Peury
BITP\OI'D\EI'D

Tewma 4. Bonopoa. [lonsiTie o KMUCIoTax v consix

Skysmart, POIII, Peury
BITP\OI'D\EI'D

Tema 5. KonnuecTBEHHBIE OTHOIICHHS B XMMUH

Skysmart, POIII, Peury
BITP\OI'D\EI'D

Tewma 6. Bona. PactBopsr. [TonsaTre 06 ocHOBaHUSX

Skysmart, POIII, Pemry
BITP\OI'D\EI'D

Tema 7. OCHOBHBIE KJIACCHI HEOPIraHUYECKUX COCTNHEHUN

Skysmart, POIII, Pemry
BITP\OI'D\EI'D

Paspnen 3. Ilepunoanueckuii 3axkoH u Ilepuoguyeckas
cucrema /[.M.MenpaeneeBa. CtpoeHnne aToMoB.
XuMnueckas cBsizb. OKMCINTENBbHO-
BOCCTAHOBHTEJIbHBIC peaKINHU
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Tewma 8. [lepnoanueckuii 3akon u [lepuoandeckas cuctema
J.M1.MenpneneeBa. CTpoeHue aToMa

Skysmart, POII, Pemry
BITP\OI'D\EI'D

9 kjacc

Pa3zgea 1. BenmecTBO M XUMHYECKHEe peaKku

Tema 1. OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKLUI

Skysmart, POIII, Pemry

BITP\OI'D\EI'D
Tema 2. DnexkTposnntTuyeckas Auccoruanus. XuMu4ecKue Skysmart, POIII, Pemry
peaKIMu B pacTBOpax BITP\OI'D\EI'D

Pa3gen 2. HemeTa bl M cOeIMHEHUSA

Tema 3. O0mias XapaKTEPUCTHKA XMMHUYECKUX DJIEMEHTOB

Skysmart, POIII, Pemry

VIIA-rpynmsl. ["anorens BITP\OI'D\EI'D
Tema 4. O0m1as XapaKTEPUCTHKA XUMHUYECKHX DJIEMEHTOB Skysmart, POIII, Pemry
VIA-rpynmbl. Cepa u ee COeIMHEHHUS BITP\OI'D\EI'D
Tema 5. O0mias XapaKTEPUCTHKA XMMHUYECKUX DJIEMEHTOB Skysmart, POIII, Pemry
VA-rpynmbl. A30T, ocdop U UX COCTMHEHHS BITP\OI'D\EI'D
Tema 6. OOmiast xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB Skysmart, POIII, Pemry
IVA-rpynmel. Yriaepoa v KpeMHHA U HX COSTUHEHHS BITP\OI'D\EI'D

Pa3zgen 3. MeTa/iIbI M BX COeTUHEHU S

Tema 7. OO1IME CBOICTBA METAIIOB

Skysmart, POILI, Pemry
BITP\OI'D\EI'D

Tema 8. Baxkueiiime METAIUTBI U UX COEIAHEHMS

Skysmart, POIII, Pemry
BITP\OI'D\EI'D

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

Tema 9. BemectBa 1 MmaTepuasibl B )KM3HU Y€IOBEKa

Skysmart, POIII, Pemry
BITP\OI'D\EI'D
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