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8 KUIACC

Conepxanue y4e0HOro npeaMera Ha IVIAHUPYEMbIH o/l 00y4eHHsI

Ilepsonauanvusie xumuueckue NOHAMUS

[Ipenmer xumuu. Ponp Xxumuu B KU3HM 4enoBeka. Tena v BemiecTBa. PU3NMYECKUE
CBOICTBa BellecTB. ArperaTHoe cocTosiHue BemiecTB. [IoHsATHE 0 MeTo/ax MO3HaHMSI B XUMUHU.
Xumus B cucteme Hayk. Yuctele BemecTBa 1 cMecH. CriocoOb! pa3ieneHust CMECEH.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 31eMEHThl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢dopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAA aTOMHAast Macca. OTHOCHUTENIbHAST MOJIEKYJISIpHAst
Mmacca. MaccoBasi 10Ji1 XUMHYECKOI0 2JIEMEHTA B COSIUHEHUH.

dusnyeckue U XMMHUYECKHE SBJICHUS. XUMHUYECKass peakius U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIleCTB. XuMuueckue ypaBHeHus. Kiaccudukanus XuMuyeckux peakuuit
(coenMHEHUS, PA3IOKECHHUS, 3aMEIIIEHUS, OOMEHA).

XUMHYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU TMOCYI0H, C MpaBHJIaMH PaObOTHI
B J1abopatopuu M TNpuéMaMu oOpalieHus ¢ J1abopaTopHbIM O0OpYyIOBaHHMEM; H3yueHHE U
onucanue (PU3NIECKUX CBOMCTB 00pa3I[OB HEOPTraHUUYECKHUX BEIIECTB; HAOIIOIeHNE (PU3MIECKHIX
(maBieHWE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIICHHE U KOHJICHCAITUS BOJIbI)
U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHME MEAHOW IPOBOJIOKH, B3aWMOJEUCTBHE MeNa C
KUCJIOTON) SBJICHWI, HAONIOJICHHE U ONHMCAHUE MPHU3HAKOB MPOTEKAHUS XMMUYECKUX PEaKIHi
(pa3znokeHue caxapa, B3aUMOJIEHCTBHE CEPHOM KHUCIOTHI C XJIOPHAOM Oapus, paslioKeHHe
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aumMojaencTBue xene3a ¢ pacrsopom conu meau(ll));
H3y4deHue Croco00B pa3JieieHus cMecel (C TOMOIIbI0 MarHuTa, (GUIbTPOBAHKE, BHITAPHUBAHMUE,
TUCTHIUISAIMS, XpoMmaTorpadus), TpPOBEACHHE OYUCTKA TOBAPEHHOW CONHW; HAOMIOJCHHE U
ONMCAaHHUE PEe3yNbTaTOB MPOBEACHUS OIbITa, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl;
CO3/1aHue MoJieNIel MOJIeKYJ (IIapOCTEPKHEBBIX ).

Baoicnetiwue npeocmasumenu neopeanuueckux eujecma

Boznyx — cmech razos. CocraB Bozayxa. Kucnopog — 31eMEHT M IPOCTOE BEILECTBO.
Haxosxxnenue kuciopoja B mpupoje, GU3ndecKue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunpl. Ilpumenenune xucnopona. CrocoObl MONydeHHsS KHUCIOpoJa B JabopaTopud H
npoMbinuieHHOCTH. KpyroBopotT kucinopoaa B mpuponae. O30H — auioTponHas MOAU(pUKaus
KHCIIOpOJa.

TennoBoir 3PdeKkT XUMHUECKOW peakIuu, TEePMOXUMHYECKHE YpaBHEHUS, OK30- H
OHAOTEPMUUYECKUE peaKUMM. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCHIECHHE
NapHUKOBOTO P QeKTa, pa3pyluIeHre 030HOBOTO CIIOA.

Bogopon — »nemeHT M mpocroe BemiecTBo. HaxoxaeHue Boaopoja B TMPUPOJE,
¢u3nUeckre 1 XMMHYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI oaydeHus. Kuciorsl u commu.

KomnuectBo BemectBa. Moabs. MonsipHast macca. 3akoH ABoraapo. MospHbIi 00BEM
ra3oB. Pacuérel 10 XMMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoWcTBa BOAbl. Boma kak pactBopurtenb. PactBopbel. HackinieHHble U
HEHACBILICHHBIE pacTBOpbl. PacTBopuMoCTh BellecTB B Boie. MaccoBas 1oJs BEIECTBA B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OCHOBaHHUs. Poib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boasl B IpHpoje. 3arps3HEHHE NpUPOAHBIX BoZA. OXpaHa M OYMCTKa
MPUPOJIHBIX BOJ.

Knaccupukanuss neopranmueckux coenuHeHuid. Oxcuapl. Kiaccudukanus OKCHAOB:
coJyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromue. Homenkiarypa
OKCHJIOB (MEXAyHapoJHas U TpuBHANbHAs). DU3UYECKHE U XUMHUYECKHE CBOWCTBA OKCHUJIOB.
[Tonydyenune OKCHUIOB.

OcHoBanus. Knaccudukaiius OCHOBaHUUM: IMIENOYM U HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHu#M (MeXAyHapoAHas W TpuBHaibHas). DU3MYECKHE U XUMHYECKHE
cBoOMcTBa OCHOBaHUU. [loirydenre ocCHOBaHMIA.
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Kucnorel. Knaccugpukamus kucnor. Homenknmatypa KHCIOT —(MEXIyHapoaHas U
TpuBHaNIbHAsA). PU3NUECKHE U XUMUYECKHE CBOWCTBA KUCIOT. Psan aktuBHOCTH MeTtaymoB H. H.
bekerosa. [lonyuenue kucior.

Comun. Homenkmarypa comeit (MexayHapomHas W TpuBHaiIbHas1). Du3uveckue u
XHMHUYECKHE CBOMCTBA colie. [lomyuenue conen.

['eneTnyeckas CBA3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COCTUMHEHUM.

XVWMHUYECKUN SKCIIEPUMEHT: KAaYECTBEHHOE OIPEIEICHHUE COACpPXKaHUS KHCIOpOaa B
BO3/IyX€; MOJy4yeHue, coOrpaHue, paclio3HaBaHUE U U3yYeHUE CBOWCTB KHCIOPO/1a; HaOII0IeH e
B3aMMOJIEMCTBHS BEIIECTB C KUCIOPOAOM U YCJIOBMSI BO3HUKHOBEHHS M MPEKPAIICHUs TOPEHUs
(mokapa); O3HAKOMJICHHE C oOOpa3llaMH OKCHJOB M OINKHCAaHHUE WX CBOWCTB; IOJydYeHHUE,
coOMpaHue, paclo3HaBaHHE M M3yYCHHE CBOMCTB BOJOpOAa (TOpeHHE); B3auMoJEiCTBHE
Bogopoaa ¢ okcuaoMm menu(Il) (Bo3MOXKHO HMCTMONB30BaHUE BHUIACOMATEPUATIOB); HAOIIOICHUE
00pa3IoB BEIIECTB KOJINYECTBOM 1 MOJIb; HcCIeI0BaHHE 0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IM4YHON PaCTBOPUMOCTBIO; MPHUTOTOBJIEHUE PACTBOPOB C OMNMPEACIEHHOW MacCOBOW J0JeH
pacTBOPEHHOTO BEILIECTBA; B3aUMOJCHCTBUE BOJbI C MeTaulaMH (HaTpUEM U KaJlbI[UeM)
(BO3MOYHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB); OMpEesIeHue PACTBOPOB KHUCIIOT M ILEI0Yeil C
MIOMOIIIBI0 HMHJUKATOPOB; HCCIIEIOBAaHUE OOpPA3OB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIacCOB; HAOIOZICHHE W3MEHEHHsS OKpAacKu HMHIMKATOPOB B pacTBOpax KHUCIOT U HIeNOouei;
u3zyueHue B3aumojeiictBus okcuga wmenu(Il) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C
METaJUIAMM, PEaKIUN HEUTpaJIM3aluy; IOJYyYEHWE HEpPACTBOPUMBIX OCHOBAaHWM, BBITECHEHUE
OJIHOTO MeTajula APYTUM M3 PAcTBOpa COJIM; PELIEHUE SKCIEPUMEHTAIBHBIX 33Jad [0 TEMeE
«BaxkHenmue Ki1acchl HEOPraHUYECKUX COCTUHEHU .

Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumudeckux snemenmos JI. .
Menoeneesa. Cmpoenue amomos. Xumuueckas ceéa3v. OKUCIUMENbHO-80CCMAHOBUMETIbHbLE
peaxyuu

[lepBble MONBITKM KJIAaCCU(PUKALUU XUMHUYECKHX dJeMeHTOB. [loHsTHe o rpymnmnax
CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMENbHBIE METAIUIBI, TaJIOTEHbl, UHEPTHBIE I'a3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3ytoT aM(OTepHbIe OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckun  3akoH. Ilepuoguyeckas  cucremMa  XMMHMYECKUX — 3JIEMEHTOB
1. Y. MenneneeBa. KopotkonepuoaHas u JyiMHHONIEpUOAHAS (hopmbl [leprnonnueckoii CUCTEMBI
xumuueckux dneMeHToB JI. U. MenneneeBa. Ilepuonpl u rpynmbl. DU3UYECKUH  CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne artomMoB. CoctaB aromHbIX szaep. HM3orombl. OnexTponbl. CrTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproandeckoit CUCTEMBI
. . MenneneeBa. XapakTepUCTHKAa XHMHYECKOIO JJIEMEHTa II0 €ro IOJOKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHMS paJuyca aTOMOB XMMUYECKUX AJIEMEHTOB, METANINYECKUX
M HEMETAUIMYECKUX CBOMCTB IO TPyIIaM MU nepuojaM. 3HadeHue [lepuoauueckoro 3akoHa U
Ilepuoanueckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. [l W.
MeHnneneeB — y4EHBIN U TPAKIAHUH.

Xumuyeckass  CBS3b. KoBanentnass  (momsipHas W HEMOJsSIpHAsi)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. FlOHHAs CBA3b.

Crenenp  okucieHus. OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponeccsl
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METAJUIOB U HEMETAILIOB;
B3aUMOJICVCTBUE THJIPOKCUIA LIMHKA C pacTBOPaMU KHUCIOT U LIENOYEH; IMPOBEIECHHUE ONBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKHUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOpeHHe, peaKiuu
pa3NIoKEHUs, COCTUHCHHS ).

Mescnpeomemmsie ca3u

Peanusanus MexxnpeIMeTHbBIX CBA3€H NPU U3YYEHUU XMMHHU B § KJIACCE OCYIIECTBIIAETCS
yepe3 UCIHOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK U TOHSTHH,
ABJISIFOLIUXCSI CACTEMHBIMM JIJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.
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OOme ecTecTBEHHO-HAYYHbBIC MOHSATH: HAay4HBIH (DaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHaJ M3,  CHHTE3,  KiIacCHpHKanus,  IMEpPUOJUYHOCTh,  HAONIOJCHUE,  HKCIIEPHMEHT,
MOJIETUPOBaHKE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usnka: marepus, aTOM, OJJIEKTPOH, NPOTOH, HEHTPOH, HWOH, HYKIWJA, H30TOIIBI,
PaZnOaKTUBHOCTb, MOJIEKYJA, SJCKTPUYECKHH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (M3NYECKHE BEIMYUHBI, CIUHUIBI M3MEPEHHs, KOCMOC, IIaHETHI,
3BE361, ComHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdhepa, MHHEpaibl, TOPHBIE MOPOIBI, IOJIE3HBIC
MCKOIIaeMbIe, TOTUTMBO, BOJTHBIE PECYPCHI.
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Bewecmeo u xumuueckasn peaxyus

[lepuonuueckuii  3akoH. Ilepuomuueckas  cucTeMa  XMMHYECKHX  BJIEMEHTOB
1. . MenneneeBa. CtpoeHrne aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHYECKHX
9JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KalMs, KaJlbLUg U HMX COCIWHEHUH B COOTBETCTBUU C
II0JIO’KEHHEM 3JIeMEHTOB B [leprondeckoil CuCTEME U CTPOEHUEM MX aTOMOB.

CtpoeHue BeliecTBa: BHUJbl XUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PEMIETKH U BHJIA XUMHUYECKOU
CBSI3H.

Knaccudpukanus u HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB (MEXIyHApOIHAs W
TpUBHA/IbHAsA). XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHbIM KjaccaM
HEOPraHWYECKUX COCAMHEHUH, TeHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanns XuMHUYECKUX peakuil Mo pa3IudyHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BELIECTB, MO TEMJIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTereHeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiuzaropa). JDK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctn XuUMU4ecKoil peakmnuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIHAONIME HAa CKOPOCTh XHMHUYECKOW peakuuu Hu
M10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, JJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YPaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHMEM METO/1a AJIEKTPOHHOIO OaiaHca.

Teopus SJAEKTPOIUTUYECKON JUCCOLMAIMU. OJNEKTPOJUTHI M HE- BJIEKTPOJIUTHI.
Karnonsl, annonbl. MexaHn3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUJAMH XUMHYECKON
cBsi3u. Ctenenp auccounany. CUibHbIE U ClaOble AIEKTPOIHUTHI.

Peakiiun nonHoro oOMeHa. Y cnoBusl MPOTEKaHUs PEAKIMii HOHHOTO OOMEHA, TIOJHBIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanu. KadecTBeHHblE peakIUud Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJIEISIMH KPUCTAIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METaJUIOB M HeMeTaUIoB (rpadura U ammasa), CJI0KHBIX BEIIESCTB
(xJopuaa HaTpusi); HCCIEIOBAHME 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakluu OT
BO3/ICUCTBUS PA3NUYHBIX (DAKTOPOB; MCCIEAOBAHHUE ICKTPOMPOBOIHOCTH PACTBOPOB BEILIECTB,
mpolecca  AMCCOIMAIMM  KUCJIOT, Iienouyed W cosned  (BO3MOXKHO — HCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); MPOBEJACHUE OMBITOB, WUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKaHUSl peakluid
HOHHOTO oOMeHa (oOpa3oBaHME OcajKa, BbIIEJIEHHE Ta3a, OOpa30BaHHWE BOBI); OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKINil (TOpeHHe, peaKiuu
pa3ioKeHusi, COEOUHEHMs); Ppaclo3HABaHUE HEOPraHMYECKHUX BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEAKIUN HAa MOHBI;, pELICHUE YKCTIEPUMEHTAIbHBIX 3a/a4.
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Hememannwvt u ux coeounenus

OOmiasi xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTepHbIE
crerieHu okucneHus. CTpoeHue M (U3NUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHUYECKHE CBOKMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeETaJJlaMH, HEMeTaJlIaMH,
menouamu).  XuopoBopopod. ConsiHasi KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JleiicTBrUe XJiopa U XJI0pOBOIOPO/Ia HAa OpraHu3M 4YesioBeKa. BaxHelire XI0puIbl
Y X HaXO0XJIECHUE B IPUPO/IE.

OO6mrast xapaktepucTuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

Crpoenune u (u3MUeCKHe CBOWCTBAa IMPOCTHIX BEIIECTB — KHUCIOpOAa M CEpHl.
ANnoTpornHble MOAU(PHUKALINK KUCIOPOaa U cepbl. XUMUYECKHe cBoWcTBa cepbl. CepoBOOpOI,
CTpoeHHe, GU3NYeCcCKrue U XuMudeckue cBoiicTBa. OKCUABI cepbl KaK MPeACTaBUTETN KHCIOTHBIX
okcunoB. CepHasi KUCIOTa, (PU3MYECKHE M XMMHUYECKHE CBOMCTBA (0OIIME KaK MPEICTaBUTEINS
KJ1acca KUCJIOT U crernuduieckre). XuMUUYeCKHe peakiiy, JeKalie B OCHOBE MTPOMBIIIJICHHOTO
crioco0a mosyueHust cepHoil kucioThl. [Ipumenenue. Conu cepHOM KHCIOTBI, KaueCTBEHHas
peakmusi Ha cynbdaT-uoH. HaxoxneHue cepbl U €€ coeAMHEHUH B TMpUpojie. XUMHUYECKOE
3arpsA3HEHUE OKpYKAIOMIeW Cpeapl COCIUHEHMAMHU Cepbl (KHCIOTHBIC MOXKIHU, 3arpsizHEHHE
BO3]/lyXa U BOJOEMOB), CITOCOOBI €ro MPEA0TBPAICHHUS.

OOmiast xapakTepucTHka 3yeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCTICHUS.

A30T, pacripocTpaHeHHe B MpUpPoe, PU3HUECKUEe U XUMHUYECKue cBoicTBa. Kpyrosopor
azotTa B Tnpupoge. AMMHUAK, ero ¢Gu3NYEeCKHe M XUMHUYECKHE CBOMCTBA, IOJIYy4YeHHE U
npuMeHenne. Coinu aMMOHHUS, HMX (HU3UYECKUE M XHMHUYECKHE CBOWMCTBA, INPHUMEHEHHE.
KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHCIIOTa, €€ MojiydeHue, (Gpu3nueckue u
XMMHUYECKHE CBOWCTBa (00IIME KakK MpPEJCTaBUTENA Kiacca KHCIOT M creuupuyeckue).
Hcnonp30BaHME HUTPATOB M COJIGH AaMMOHHS B KayeCTBE MHMHEPAIBHBIX YIOOPCHHIA.
XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeabl COSAMHEHUSMH a30Ta (KUCIOTHBIC MOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB).

docdop, annorponHsie Moaudukanuu pochopa, GU3NUIECKUE U XUMUYECKHE CBOMCTBA.
Oxkcua pocdopa(V) u dpocdhopHas kuciora, GU3NIECKUe U XUMUUYECKUE CBOWCTBA, MOJTyUEHHUE.
Hcnonb3oBanue ¢pochaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mrast xapaktepucTuka 37JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

VYrnepon, amnioTpomnHble MOAUGUKALWU, PACHPOCTpaHEHUE B MpHUpPOAE, (U3NYECKUE U
XUMHYeckHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupoje. OKcuabl yriepoja, ux
dusznueckne M XHUMHUYECKHE CBOICTBa, JAEWCTBUE Ha JKUBBIE OPraHU3MBI, MOJy4YeHHUE
U IPUMEHEHUE. DKOJIOTHUECKUE MpOoOJIeMBl, CBs3aHHbIE ¢ okcuiaoMm yriaepona(lV); rumoresa
[J100aTbHOTO MOTEIUICHUs KJIMMaTa; MapHUKOBBIN 3Q¢eKkT. YronbHas KUCIOTa U €€ CONu, UX
¢u3nueckue U XMMUYECKHE CBOWCTBa, MOJy4YeHHE M NMpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-uOoHBL. Mcrmonb30oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TNPOMBIIUIEHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHUYECKHX BEIIECTBAaX KaK O COCAMHEHHUAX yriepoja
(MeTaH, 3TaH, OSTWIEH, AlCTWJCH, ATaHOJ, TIJIMIEPUH, YKCyCHas Kuciora). Mx coctaB u
xumuueckoe ctpoeHue. I[loHsTue o OMONIOTMYECKH Ba)XKHBIX BEIIECTBAX: MKHUpPax, OeKax,
yIIeBOJaX — M HMX POJIM B JKU3HM 4YellOBEKAa. MarepuallbHOE €JUHCTBO OpPraHMYECKUX H
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usmueckue M XHMHUYECKHE CBOWCTBa, MOJYYCHHE M MPHUMEHEHHE.
Coenunenuss kpemHHsT B mpupoxae. OOmme mnpencraBieHus o0 okcuae kpemHusas(IV) u
KpeMHHEBOH kucioTe. CHUIMKAThl, UX HCIOJb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH.
Baxwneiline cTpouTenbHble MaTepHalbl: KepaMHUKa, CTEKJIO, IIEMEHT, OETOH, >Kele300€TOH.
[Tpobnembl 6€30MaCHOT0 UCIIOIB30BaHUSI CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEIHEBHOM KU3HU.
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XUMHUYECKUN HKCHEPUMEHT: HM3y4YeHHE OOpa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB
COJITHOM KHUCIJIOTBI; MPOBEJIEHUE KaYeCTBEHHBIX pEaKUUi Ha XJIOPUIA-UOHBI U HaONII0/IEeHUE
NPU3HAKOB HMX TPOTEKAHUS; OIBITHI, OTpaXkaroue (U3NYeckne W XHUMHUYECKHE CBOWCTBA
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB); 03HAKOMIICHHE C
o0Opa3iaMu XJI0pUI0B (TATOT€HUAOB); 03HAKOMIICHHE C oOpa3lamMu cepbl U €€ COeIUHEHHUSIMU
(BO3MOXXHO HCITOJIb30BAaHUE BUICOMATEPHUATIOB); HAOIIOJCHHUE TIpollecca OOyTrJIMBaHUS caxapa
IO/ JEHCTBHEM KOHILICHTPUPOBAHHOM CEPHOM KHUCIIOTHI; M3Y4YEHHE XUMHUUYECKMX CBOMCTB
pa30aBJIICHHONW CEPHOM KHCIIOTHI, MPOBEJCHHE KAuYeCTBEHHOM peakluu Ha Cyiabdar-uoH u
HaOMO/IeHNe TpHU3HaKa e€ TMPOTEKaHWs; O3HAKOMJICHHE C (PU3UYECKUMHU CBOMCTBAMH a30Ta,
dbochopa M uX coeaguHEHHMH (BO3MOXKHO WCIOJIB30BAaHUE BHUICOMATEPUATIOB), OOpa3IaMu
a30THBIX U (OochOpHBIX YAOOpEHMIi; IMONydyeHHe, COOMpaHHe, pACIIO3HABAHHME U H3y4YCHHE
CBOICTB aMMHaka; MpOBEJEHHE KAUECTBEHHBIX PEaKIMil Ha MOH aMMOHHUs U ¢ocdar-uoH u
U3y4YEHUE IIPU3HAKOB UX IIPOTEKAaHMs, B3AUMOJECHCTBUE KOHLICHTPUPOBAHHOM a30THON KHMCIIOTBI
C MeJbI0 (BO3MOYKHO MCIOJB30BaHUE BHIEOMATEPUANIOB); U3yUEHHE MOJIEIe KPUCTAIITMYECKIX
pemérok anmasa, rpadura, QyuiepeHa; 03HaKOMJICHHE C TIPOIECCOM aICOPOIIUU PaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM MPOTHBOrasa; IOJy4eHHEe, COOMpaHHeE,
pacro3HaBaHUE U U3YUYE€HHUE CBOMCTB YIJIEKHUCIIOTrO ra3a; MpoBeJACHUE KaUeCTBEHHBIX Peaklnii Ha
KapOOHAT- M CHJIMKAaT-WOHBl M M3YYEHHE TMPU3HAKOB HX TMPOTEKaHMs; O3HAKOMIICHHE C
MNPOJYKUHUEH CUJIMKATHOW MPOMBINIJIEHHOCTH; PEIIEHHUE SKCIEPUMEHTAbHBIX 3a7ad 10 TeMe
«BaxuHelmme HeMeTaIbl U UX COSUHEHUSD.

Memannwl u ux coeournenus

OOmiasi xapakTepuCcTUKa XUMHYECKHX OJJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU MX
nosioxkxenus B [lepuoanueckoi cucreme XxuMudeckux 3ieMeHToB J[. M. MenneneeBa u crpoeHus
atomoB. CTpoeHne MeTauioB. MeTramnueckas CBs3b M METAUIMYECKas KPUCTAIUIMYECKas
pemérka. OJIEKTPOXUMHUYECKUN psA HanpsoKeHUH MeTauioB. DPU3NYECKHE M XUMUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoObl morydeHus: MmeTayioB. [loHATHE O KOPPO3UH METaJIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX 0T KOppo3uu. CriaBsl (CTaib, YyT'yH, JIOPATIOMUHHANA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILJICHHOCTH.

[[lenounsle MeTambl: nojioxkeHue B Ilepruoanueckoi CUCTEME XUMUYECKUX JJIEMEHTOB
. . MengeneeBa; CTpO€HHE UX aTOMOB; HaXOXJeHUE B npupoae. OU3nueckue u XUMUYECKUE
CBOMCTBa (Ha mpumepe HaTpust U Kaiust). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIMHEHUM.

[[lenoyHo3eMenbHbBIE METAIBI MArHUM W KalbUWW: MoJoXeHue B Ileproanueckoit
cucreMe xumudeckux sneMeHToB JI. M. MenzaeneeBa; CTpoeHHMe MX aTOMOB; HaXOXKJIEHUE B
npupozae. PU3NYECKUEe U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHelme coeIrMHEHUs
KaJIbIHs (OKCHJI, THAPOKCHU/I, COJN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuoguueckoil cucreMe XMMHYECKUX 3ieMeHToB [l U.
MeHnneneeBa; CTpO€HHE aTOMa; HaXOXKJECHHE B Npupoae. Pu3nyeckue 1 XMMHYECKUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUS.

Kenezo: monoxenne B Ilepuonnueckoid  cHUCTeME€  XUMHUYECKMX  3JIEMEHTOB
. . Menneneesa; CTpOCHHE aTOMa; HaxoXXJIeHHE B Ipupone. Dusmyeckue M XUMHUUYECKHE
cBoicTBa xene3a. Oxcuasl, THApOoKcUu bl U conu xeneza(ll) u xeneza(lll), ux cocras, cBoiicTBa
U TIOJIyYCHHUE.

XUMUYECKUN JKCHEPUMEHT: O3HAaKOMJIEHHE C OoO0pa3llaMH METauIOB U CIUIaBOB, HUX
(GU3MYECKUMU  CBOWMCTBAMH; H3y4eHHE pPE3yJbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUaIoB), 0COOEHHOCTEN B3aMMOJCHCTBUS OKCHUIA KAIbLIMS U HATpUs
C BOJIOM (BO3MOXHO HCITOJIb30BAHHUE BHIEOMATEPHAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOW BOIBL;
mpolecca TOPEHHs JKeje3a B KHUCIOpoAe (BO3MOXHO MCIIONb30BaHHE BHAEOMATEPUATIOB);
MPU3HAKOB MPOTEKAHMUSI KAYECTBCHHBIX PEaKIIMii Ha NOHBI (MarHus, KaJlbIUsl, alFOMAHUS, INHKA,
xkenesa(ll) m xemesa(Ill), memmu(Il)); HaOGmromeHMEe W omMMCaHWE MPOILECCOB OKPAITMBAHUS
MJIaMEHU MOHAMM HATpPHsl, KaJIds U KalbIUs (BO3MOXKHO MCIIOJIB30BAHHE BUJIEOMATEPHAIIOB);
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uccienoBanre aM()OTEPHBIX CBOMCTB THIAPOKCUIA aTIOMUHUS U TUIPOKCHIA IIMHKA; PEICHUE
9KCIIEPUMEHTANIBHBIX 3aj1a4 Mo TeMe «BajkHel e MeTasibl U UX COSIUHEHUS.

Xumus u okpysxcarowas cpeoa

HoBbele matepuanbl u TexHonoruu. BemiectBa m maTepualibl B IOBCEAHEBHOM >KM3HU
yernoBeKa. XUMHS U 310pOBbe. be30omacHoe UCIO0JIb30BAHUE BEILIECTB U XUMUUYECKUX PEAKLIHMN B
ObiTy. IlepBas momollb NMpPU XUMHUYECKHUX O0XKOTrax MU oTpaBieHUSX. OCHOBBI SKOJIOTHYECKOMN
rPaMOTHOCTH. XHMMHYECKOE 3arps3HEHHE OKpYKalomeld cpeapl (mpeaenbHas AOMycTUMAast
koHmeHTpanus BemectB — [1JIK). Ponb xumuu B peneHnn 3K0JI0rHuecKuX mpoosieM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOJOB (YroJib, MPUPOAHBIN ra3, HePTh), MPOIYKTHI UX
nepepadoTKU, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.

XUMHUYECKUH IKCIEPUMEHT: U3y4eHHe oOoOpa3loB MaTepualioB (CTEKIIO, CILIaBBI
METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI).

Mescnpeomemusie céa3u

Peanuzanust MeXnpeIMeTHBIX CBs3€l MPU M3YYEHUH XUMUU B 9 Kilacce OCYLIECTBISIETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK U TOHSTHH,
SBIISIOIIMXCSI CHUCTEMHBIMU JJIi  OTHENbHBIX TPEIMETOB E€CTECTBEHHO-HAYYHOIO I[UKJIA.
Peanuzanus MexnpeaMETHBIX CBA3EH NMPHU M3YYEHHH XMMUH B 9 Killacce OCYILECTBISIETCA Yepes
HCIIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYyUHBIX MOHATUH, TaK W TOHSATHH, SBISIOLINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCcTBEHHO-HAy4YHbIE TOHSATHUS: HAyudHbIM (hakT, TUMOTEe3a, 3aKOH, TEOpHUs,
aHaNM3,  CHUHTE3,  KIacCHU(pUKalUsi,  MEPUOJUYHOCTh,  HAONIONEHUE,  OKCIECPUMEHT,
MOJIeJTMPOBaHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE, MAPHUKOBBIN 3PPEKT, TEXHOIOTHUS, MAaTEpUAIIbI.

®dusnka: marepus, aTroM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIbI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHE BEIeCTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KpUCTAIMUECKas pemETKa, CIUIaBbl, (U3MYECKHe BEIMYUHBI,
€UHUILBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: gorocunTes, apixanue, Ouochepa, s3KocHcTEMa, MUHEpaAIbHBIC YAOOpEHHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBRA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE IOPOJbI, IOJE3HBIE
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

8 KUIIACC

JInuHoCTHBIE, MeTaNIPeIMETHbIE U MPeAMETHbIE Pe3yJIbTAThl 0CBOECHUS
Y4eOHOro npeaMera Ha KOHel y4e0HOro rojaa

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPE3yNbTaThl OCBOCHHSI MPOTPaMMbl OCHOBHOTO 00IIero o6pa3oBaHuUs
JIOCTUTAIOTCS B XOJIc O0yYEHUS XUMHH B €JIMHCTBE YYCOHOW M BOCIHUTATCIILHON JCSITEILHOCTH
OpI‘aHI/ISaHI/II/I B COOTBCTCTBUU C TpaI[I/II_II/IOHHBIMI/I pOCCHﬁCKI/IMI/I COI_II/IOKy.]'H:TypHBIMI/I nu
JlyXOBHO-HPABCTBCHHBIMHU IICHHOCTSAMH, TNPUHATBIMA B OOIIECTBE MpaBUIaMH W HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TpOIlecCaM CaMOIO3HAHMS, CAMOPA3BUTUS W COIHMAIU3ALUU
oOyyJaronuxcs.

JIMuHOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UHUCIIE B YACTH:

TIlampuomuueckoeo socnumarus

1) LIEHHOCTHOTO OTHONIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUUYECKOMY U
HAyYHOMY HACJICJINI0, TOHUMAHUS 3HAYCHUS XHUMHUYCCKOH HAyKH B JKU3HH COBPEMCHHOIO
oOmiecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HMH(OpMANHel O MEepeaoBBIX JOCTHKCHHUSIX U
OTKPBITUSIX MHPOBOH M OTEYECTBEHHON XWMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOMCTBE MUpa U OOIIECTBA;
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I'pasicoanckozo eéocnumanus

2) mpeAcTaBlIEHUs O COLHUAIbHBIX HOpPMax M IMpaBWJIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOM, y4eOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKON U APYTUX BUJAX JIEATEIbHOCTH; TOTOBHOCTU K Pa3HOOOpa3HOMI
COBMECTHOM JIeATEILHOCTH IPH BBINOJHEHUH y4eOHBIX, [MO3HABATEIbHBIX 33734, BBINOJIHEHUH
XUMHYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aHMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIM B TpoLecCe ATOH yueOHOH AeATeNbHOCTH; TOTOBHOCTH OIICHHMBATh CBOE
MOBE/IEHWE U TOCTYNKH CBOUX TOBapHINEW C TMO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUN IOCTYIKOB;

Llennocmu nayunozo nosHanus

3) MHpPOBO33pEHYECKMX NPEICTaBICHUM O BELIECTBE M XUMHYECKOM PpEaKlMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U COCTaBIIAIOIIMX OCHOBY ISt
NOHMMAaHMUS  CYIIHOCTM HAyYHOH KapTUHBI MHpa; MPEACTaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aUMOCBS3SIX YeJIOBEeKa C MPUPOJHON Cpeloi, O posu
XUMHH B IO3HAHNUHU ITHX 3aKOHOMEPHOCTEN;

4) no3HaBaTeIbHBIX MOTHUBOB, HAlPaBJIECHHBIX Ha MOJyYeHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOUMBIX JIJIsl OOBSICHEHHSI HA0JIF01aeMbIX MTPOIECCOB U SBICHUI;

5) mo3HaBaTenbHOM, WHGOPMAIMOHHOW M YWTATEIbCKOW KYJIbTYphl, B TOM YHCJE
HaBBIKOB CAMOCTOSITENIHOW pPabOThl € Y4eOHBIMH TEKCTaMH, CIIPaBOYHON JUTEpaTypoi,
JOCTYITHBIMU TEXHUYECKUMU CPEICTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTU;

6) uHTEepeca K 00yUEHHUIO U MO3HAHUIO, II0003HATENLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH
K caM000pa30BaHUIO, MPOEKTHON M MCCIIEIOBATEILCKOM AesTEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUS B JaJIbHEHIIEM;

Dopmuposanus Kyibmypul 300P06bs

7) OCO3HaHUS LEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO,
YCTAaHOBKM Ha 3JI0pOBbIM 00pa3 >KM3HMU, OCO3HAHHS MOCIEACTBUI W HENMpHUSITHS BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUsT aJKOTrojsi, HAPKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIIOACHUS
npaBu 0€30TMaCHOCTH TPH OOpPAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaIbHOU
KHU3HH,

Tpyoosozo eéocnumanust

8) umHTepeca K MPAaKTHYECKOMY M3Y4YeHHIO TNpodeccHii W TpyAa pasIudHOIO poja,
yBaXEHHE K TpPYyAYy M pe3ylbTaTaM TpPYAOBON JEsITeNbHOCTH, B TOM 4YHCIE Ha OCHOBE
NPUMEHEHHUS TPEAMETHBIX 3HAHUH 10 XHMMHH, OCO3HAHHOTO BBIOOpAa HMHIUBUAYAJIHHOU
TPACKTOPUHU MPOJOJLKEHUSI 00pa30BaHUs ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB U TMOTPEOHOCTEH; YCHEmHONH MpodhecCHOHATLHOM
NESATEIbHOCTH W Pa3BUTHSI HEOOXOJUMBIX YMEHHI; TOTOBHOCTb aJalTUpPOBATHCS B
npodeccnoHaIbHOM cpere;

OKonozuuecko2o socnumanus

9) 9KOJOTMYECKH 1IEJIeCO00pa3HOr0 OTHOIICHUS K MPUPOJAE KaK MCTOYHHMKY >KU3HHM Ha
3emiie, OCHOBE €€ CyIleCTBOBaHUs, MOHMUMAaHMs IIEHHOCTH 3JI0pOBOr0 M 0Oe3omacHoro obpasa
KHU3HH, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (U3UYECKOMY M ICHUXUYECKOMY
3I0POBBIO, OCO3HAHMS IIEHHOCTH COOJIIOJICHMsSI MPaBUil O0€30MacHOTO MOBEICHUS MPU paboTe ¢
BELIECTBAMM, A TAKXKE B CUTYaLUIX, YTPOKAIOIIMNX 3J0POBBIO U )KU3HU JIIOEH;

10) cmocoGHOCTH PUMEHSATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUHU, JJIS1 PEeIIeHUs
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIICH NPUPOJHOM CPENOH, IOBBIIICHUS YPOBHS 3KOJIOIMYECKOM
KYJIBTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTed MX pelieHus
IIOCPEACTBOM METOJIOB XUMUU;

11) SKOJOrMYECKOro MBILIUICHUS, YMEHHUS PYKOBOJCTBOBAaTHCS UM B IO3HABAaTENbHOIA,
KOMMYHUKATUBHON U COLIMAJIBHON ITPAKTHKE.

METAIIPEJIMETHBIE PE3YVJIBTATHI
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B cocraBe merampeaMETHBIX PE3YJIbTAaTOB BBLICISAIOT 3HAUYMMbIC A (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUI, TUNoTe3a, (akr, CUCTeMa,
npoIecc, SKCIEPUMEHT U Jp.), KOTOpbIE HCIOJNB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHM U3 ATHX MPeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe AEUCTBUS (ITO3HABATEIbHBIE,
KOMMYHHUKAaTHBHbBIE, PETYJATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW eI TeTbHOCTH.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS OOpPa30BATEIbHOM MPOTrPaMMbBI MO XHMHHU
OTPaKalOT OBJIAJCHHE YHUBEPCAIHHBIMH [103HABATEIbHBIMH JCHCTBUSMH, B TOM YHCJIE:

basoevimu nocuveckumu oeticmsusmu

1) yMeHueM Hcnonb30BaTh NPUEMBI JIOTUYECKOIO MBINUIEHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aWMOCBS3b C IPYTUMHU HMOHSATHSIMM), UCIIOJIB30BAaTh MOHATHS JUIsI OOBSICHEHHS
OTIIENbHBIX (DAKTOB W SIBICHUN; BbIOMpAThb OCHOBAHUSA U KPUTEPUH Ui KIacCHU(PUKALUU
XMMHUYECKHX BEUIECTB M XMMUYECKUX PEAKIMN; YCTaHABIMBATH MPUYNHHO-CIICJACTBEHHBIE CBS3H
MEXy 00bEKTaMH U3YUEHHUS; CTPOUTH JIOTHUECKHUE pacCyXAeHUs (MHAYKTUBHbBIE, 1eTyKTUBHBIE,
10 QHAJIOTUH); JIeNIaTh BBHIBOJIBI M 3aKJIIOUCHHS,;

2) yMeHHMeM TMpUMEHSATh B TMpolecce MO3HAHUS TMOHATUSA (MpPEAMETHbIE U
METalpeIMETHbIC), CHUMBOJHMYECKUE (3HAKOBBIC) MOJETH, HCIOJb3yeMble B  XUMHH,
peoOpa3oBbIBaTh NIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEJIbHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJ 3JIEMEHTa), XUMHUYecKas (opMmyia U ypaBHEHHE XMMHUYECKOH pEakuuu — IpH
pelieHny yueOHO-T03HABATENIbHBIX 3a/1a4; C YYETOM ATHX MOJIEIbHBIX MPEICTaBICHUN BbISBIIATD
U XapaKTepu30BaTh CYIIECTBEHHBIC IPU3HAKH H3y4aeMbIX 0ObEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKHX PEaKIUii; BBIABIATH OOILIME 3aKOHOMEPHOCTH, MPUYMHHO-CIECICTBEHHBIE CBSA3H U
IPOTHBOPEYMsS] B M3y4aeMbIX IPOLECCaX W SBICHUAX; MpeAsiaraTh KPUTEPUU JUIS BBISBICHHUS
ATUX 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA; CAMOCTOSTEILHO BRIOUPATH CIIOCOO peIIeHUs YI4eOHOM
3aJaun (CpaBHUBATh HECKOJBKO BAapHAHTOB pELICHHs, BBHIOMpaTh Haubojee MOAXOMSALINNA C
y4€TOM CaMOCTOATEIbHO BBIICICHHBIX KPUTEPUEB);

bazosvimu uccnedosamenvckumu devcmauamu

3) yMEHHEM HCI0JIb30BaTh MOCTaBJICHHBIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA IMO3HAHUS,
a TaKkKe B KauyeCTBE OCHOBBI s (OPMHPOBAHUS TUIIOTE3bl 1O MPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHHIA;

4) nmpuoOpeTeHne OIbITa M0 IUIAHUPOBAHHUIO, OPraHU3AIMH U MIPOBEICHUIO YICHUYECKIX
9KCIIEPUMEHTOB: YMEHHUE HAOI01aTh 32 X0JI0M IIPOIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €TI0
pe3yabTar, (HopMyIHMpOBaTh OOOOMIECHHS M BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeIaHHOM padoTe;

Pabomoii ¢ ungpopmayueii

5) yMeHueM BBIOUpPATh, aHATU3UPOBATH U MHTEPIPETHUPOBATH UHGOPMAIIUIO PA3TUUHBIX
BUZOB U (OPM MPENCTABICHUS, IMOJy4aeMyl0 U3 Pa3HBIX HMCTOYHHUKOB (HAYyYHO-TIOMYJISpHAs
JauTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypchl VHTepHeTa);
KPUTUYECKH OIICHWBATh IPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

6) yMeHHMEeM MpPUMEHATh pa3IMYHble METOJAbl W 3alpochl NpU IOUCKE U O0TOOpe
UHPOPMALIUM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JUIS BBIOJHEHHUS YYEOHBIX H
MO3HABATENIbHBIX 33]]a4 ONpeAeIEHHOr0 TUIA; MPUOOPETEHHE OMbITa B 00JaCTU UCIOIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBIAJACHUE  KYJIbTYpOH  aKTUBHOIO
UCIIOJIb30BAaHUSl PA3JIMYHBIX TMOWUCKOBBIX CHUCTEM; CaMOCTOSTEIbHO BHIOUpATh ONTUMAIBHYIO
dopMmy mnpexacraBieHUs HHPOPMALMU M WUIIOCTPUPOBATHh pelIaeMble 3a/aud HECI0KHBIMU
cXeMaMHu, AuarpaMMamMi, IpyrumMu hopmamu rpauky 1 uX KOMOUHAIUSIMU,

7) yMEHHUEM HCIIONb30BaTh U aHAJTM3UPOBATh B Ipoliecce y4eOHOM U HCCIeI0BaTeNbCKON
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIopTa
Ha COCTOSIHUE OKPYKaroILel IPUPOJHON Cpesl;

Vuueepcanonuvimu KOMMYHUKAMUBHBIMU OeLCTNEUAMU
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8) ymeHueM 3anaBaTh BONPOCHI (B XOJ€ auajora W/WINM JUCKYCCHH) MO CYIIECTBY
oOcyxnaemMoll TeMbl, (HOPMYyIUPOBaTh CBOM IPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

9) mnpuoOpereHue oOmnbITa MPE3EHTALMM PEe3yJbTaTOB BBINOJIHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HMCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

10) 3aMHTEpECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMM IIO3HABATEJIIBHON H
UCCIIEI0BATEIbCKONW JEATENbHOCTH IPU PEIIEHUHM BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE Yy4éTa
Oo0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPJIMHALIUS COBMECTHBIX JEHCTBHM, OIpeeeHre KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJIHEHHOM paboTHI U 1p.);

Vhusepcanonvimu pe2ynsimugnvimu oeucmeusmu

11) ymeHueM CcaMOCTOSITEIBHO OMNPECHATh UEIU ACATENbHOCTH, IJIAHUPOBATh,
OCYILECTBIIATh, KOHTPOJIMPOBATh U MPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO AESTEIbHOCTb,
BbIOMpaTh Haubonee 3(dekTuBHBIE CrMOCOOBI peleHus y4eOHBIX M IO3HABaTEIbHBIX 3a/ad,
CaMOCTOSITEJIbHO COCTAaBJIATh WM KOPPEKTUPOBAaTh IPEUIOKEHHBINH aIrOpUTM AEUCTBUH IpH
BBIMOJIHEHUH 3aJaHUi C Y4ETOM MOJNYyYCHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEaKLUsX; OLlEHUBATh COOTBETCTBUE MOIYYEHHOIO Pe3ysIbTaTa 3asBJICHHOM 1IETH;

12) ymeHueM HMCHOIB30BaTh M AHAIW3UPOBATH KOHTEKCTHI, Ipe/jlaraéMble B YCIOBUU
3aJaHUuN.

IIPEJIMETHBIE PE3YVJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yJIbTATOB IO OCBOCHHUIO O00S3aTENBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOW NpUMEpHOM paloueil mporpaMMmoii, BBIJEISAIOT: OCBOCHHBIC
0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBHIA, crenuduueckue s
npeaMeTHOW obnacTu «XUMHS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEPIIpETANU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.

[IpenMeTHBIC pe3yNbTaThl OTPAKAIT CHOPMUPOBAHHOCTH y OOYUAIOMIMXCS CIETYIONINX
YMEHHUI:

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX TIOHSATHUN: aTOM, MOJIEKYJa, XUMHYECKUN
3JIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIIEeCTBO, CMECh (OJHOPOAHAs M HEOJHOPOJIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAsS aTOMHAs W MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XMMHUYECKOrO 3JIEMEHTa B COEJAMHEHUHU, MOJIPHBIA OO0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHUE, COJIb, JIEKTPOOTPULIATEIPHOCTh, CTENIEHh OKUCIICHHS, XHMHUYECKast
peakuus, KiaccUPUKAIUs peaklUuid: peakuu COeIWHEHHUS, PEaKIUU DPA3JI0KEHHs, PeaKIuu
3aMeIeHus], PEaKIuiu 0OMEHa, SK30- M YHIOTEPMUIECKUE PEAKINH; TEIUIOBOH A (EeKT peakium;
ApO aTOMa, PJIEKTPOHHBIN CJI0W aToMma, aTOMHasi OpOUTallb, paglyC aToMa, XUMUYECKas CBS3b,
MOJISIpHAsl U HETOJSpHAs KOBaJCHTHAs CBs3b, MOHHAS CBS3b, MOH, KaTHOH, aHWUOH, PacTBOP,
MaccoBast 10Jis BeulecTBa (IPOLeHTHAs! KOHIICHTpAIs) B pacTBOPE;

2) unnrocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATHH (cM. 1. 1) m
MPUMEHSITh 3TU MOHATHUS IIPU OMMCAHUU BEUIECTB U UX MPEBpaIlleHU;

3) ucnonv3osames XUMHUYECKYI0 CHMBOJIMKY U COCTaBiIeHUS (OpMyN BELIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIUN;

4) onpedensmb BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHECHUSX; CTETICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; MPUHAIJIEAKHOCTh BEUIECTB K ONPEAeTIEHHOMY
KJIACCy COEAMHEHHWA MO QopMmylaM; BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAsT W WOHHAs) B
HEOPraHMYECKUX COCIUHEHUSIX;

5) packpwvisams cmeicn llepuoguyeckoro 3akona Jl. M. MenaeneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE NEPUOIUUYECKON 3aBUCIMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX TOJIOKEHUS B
[Teproauieckoii cucTeme; 3aKOHOB COXPAHEHHS MAacChI BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTaJpo; OMUCHIBATh U XapaKTepU30BaTh TaOIUYHYIO0 (HOopMy
[Meproguveckold CUCTEMBI XHMHUYECKHUX DJIEMEHTOB: pa3jNyaTh MOHSITHS «TJaBHAs TMOITrPYIIIa
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(A-rpynma)» u «mobounas noarpynna (b-rpynma)y», Manbie u OoJybIIMe MEPUOAbI; COOTHOCHTH
0003Ha4YeHus1, KOTOpble uMetoTcs B Tabmune «llepuoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
J. 1. MengeneeBay € YHUCIOBBIMM XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHYECKUX
9JIEMEHTOB (COCTaB M 3apsal sApa, oO0llee 4YHMCIO 3JIEKTPOHOB M paclpeaesieHHue HX IO
AIIEKTPOHHBIM CJIOSIM);

6) xnaccuguyuposams XUMUYECKUE AJIEMEHTHI; HEOpraHUYecKue BEIIIECTBA,
XUMHUYECKHE peakluu (110 YUCIY M COCTaBy Y4aCTBYIOUIMX B PEAKLUU BEILECTB, IO TEIUIOBOMY
s dexry);

7) xapaxmepuzosams (0nucviéamy) OOIUE XUMUYECKUE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIACCOB, TMOATBEpPXAasi ONMHCAHHUE MPUMEPAMU MOJEKYJISPHBIX YpaBHEHHUH COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKIUii;

8) mpoenosuposeams CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa;
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSIX;

9) evluucnimb OTHOCUTENBHYIO MOJIEKYJISIPHYIO ¥ MOJSIPHYIO  MacChl  BEILECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JeMeHTa Mo (opMysie COSAMHEHUS; MAaCCOBYIO JIOJIO BEIECTBA
B PAcTBOPE; MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUUECKON PEaKIINH;

10) npumernsims OCHOBHBIE OIIEPALIMM MBICIUTEIBLHON NEATEIbHOCTH — aHAIU3 U CUHTE3,
cpaBHeHHEe, OO0O0OIIEeHHe, CHUCTEMaTU3aIuio, KIAcCU(UKAIMIO, BBISABICHUE MPUYHUHHO-
CIEACTBEHHBIX CBSI3€M — i1 M3Y4YCHUS CBOMCTB BEIIECTB M XHMHUYECKUX PEAKLIHIA;
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAaHWUS — HAOIIOJIEHHEe, W3MEpEeHue, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasbHbI U MBICTICHHBIH );

11) cneoosame ipaBUIaM  TOJIB30BAHHMS XUMHUYECKOM TMOCYyIOH H  J1a0OpaTOpHBIM
o0opyIoBaHMEM, a TakXKe TMpaBWiIaM oOOpalIeHUs C BEIIECTBAMH B COOTBETCTBHM C
UHCTPYKUMSMU IO BBIIOJIHEHUIO JAOOPATOPHBIX XUMHYECKHX OIBITOB IO IOJYyYEHHUIO U
coOMpaHuio ra3000pa3HbIX BEUIECTB (BOJOPOJA U KHUCIOPOAA), HPUTOTOBICHHUIO PACTBOPOB C
onpeAes€HHOM MacCOBOM J0JIEM pacTBOPEHHOTO BENIECTBA; IUIAHUPOBATH W MPOBOJHTH
XUMHYECKHE SKCIEPUMEHTHI 10 pPaclO3HaBaHUIO PAcTBOPOB IIEJIOUYEH M KHUCIOT C IOMOIIBIO
WHIUKATOPOB (JTakMmyc, heHondTaaenH, METHIOPAHX U JIp. ).

9 KJIACC

JInuHOCTHBIE, MeTanpeIMeTHbIE U MPeAMeTHbIE Pe3yJbTAThI 0CBOCHUSA
yueOHOro nmpeaMeTa HA KOHell y4eOHOro roga

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbI OCHOBHOTO OOIIEro 0Opa30BaHHS
JOCTUT'AaKOTCS B XOOE€ 06yquH${ XUMHUHU B CANHCTBEC y‘ICGHOﬁ nu BOCHHTaTeHBHOﬁ NCATCIIBHOCTU
Opranu3anud B COOTBETCTBHH C TPAJUIMOHHBIMH POCCHHCKUMH COIUOKYJIBTYPHBIMH U
I[YXOBHO-HpaBCTBeHHBIMI/I OCHHOCTAMMU, HpI/IHHTBIMI/I B OGH.[CCTBG HpaBI/I.HaMI/I nu HOpMaMI/I
MOBEJICHUS M CIIOCOOCTBYIOT TpOIIECCaM CaMOIIO3HAHHS, CAMOPAa3BUTHS W COIMAIU3AINN
00yJaromuxcs.

JIn4HOCTHBIE Pe3yIbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIC B YACTH:

Iampuomuuecxkoeo ocnumatus

1) IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HaquOMy HaCJICIUK, ITOHHMMAaHUWA 3HA4YCHUA XHMH‘-IGCKOﬁ HayKI/I B KU3HU COBpeMeHHOI‘O
o01ecTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW MHGOpMAIMEHl O MEPEeNOBBIX IOCTHKECHUSX U
OTKPBITUSAX MHUPOBOW M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU B HAayYHBIX 3HAHUAX 00
YCTpONCTBE MHpa 1 00IIIECTBA;

I'pasxcoanckoeo socnumanus

2) MpeACTaBIICHUS O COIMAIBHBIX HOpPMax W IMPaBHIIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHUKATHUBHOH KOMIIETEHTHOCTH B OOINECTBEHHO TIOJIE3HOH, Y4eOHO-
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UCCIIEI0BATEIbCKON, TBOPUECKOM U APYTUX BHJAX JIEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTU NPHU BBHINOJIHEHWU y4YEOHBIX, NO3HABATENbHBIX 3aJ]ay, BBINOJIHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3aHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHHIO
U B3aMMOINOMOINM B TMpoliecce 3TON y4eOHOM JesITeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
NOBEJICHUE UM TOCTYNKH CBOMX TOBAapHIIEH C MO3MLIUM HPABCTBEHHBIX W MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

Llennocmu nayunozo nosnanus

3) MHPOBO33PEHUECKHX TMPEJCTABICHUH O BEMIECTBE M XHUMHYECKOW peaKIuw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM U COCTaBISAIOIIUX OCHOBY MJIs
NOHMMAHUS CYHNIHOCTM HaydyHOM  KapTUHBI MHpa; TMPEACTaBICHUNH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOABI, B3aUMOCBS35AX YEJIOBEKA C IPUPOIHOMN Cpeloil, o posin
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJYYE€HUE HOBBIX 3HAHHMH [0 XUMHH,
HEOOXOIUMBIX TSI 00BSICHEHUST HAOIIOJaEMBIX TTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTeNbHOW, MH()POPMAIMOHHOW W YUTATEIbCKOW KYJABTYpHl, B TOM 4YHCIE
HaBBIKOB CaMOCTOSTEILHONH pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATYPOH,
JOCTYITHBIMU TEXHHUUYECKUMH CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

6) uHTEpeca K 00yYEHHUIO U TI03HAHUIO, JTF0O03HATEIIPHOCTH, TOTOBHOCTH U CIIOCOOHOCTH
K caM00Opa30BaHMIO, POSKTHOM M UCCIIEN0BATEIbCKON IEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

Dopmuposanus Kyibmypsl 300p06bs

7) OCO3HaHUS UEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3[0pPOBBIO,
YCTAaHOBKM Ha 3I0pOBBIM 00pa3 >KU3HU, OCO3HAHMA TIOCIEACTBUN W HENPUATHS BPEIHBIX
MPUBBIYEK (YMOTPEOJCHUS aIKOrojsi, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBui 0€30MacHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOM
KU3HU;

Tpyoosozo eocnumanus

8) umHTepeca K MPaKTHYECKOMY H3y4deHHUIO Mpodeccuil U Tpyda pasiIUyHOTO poja,
yBaXEHHE K TpPYyAYy MU pe3ysbraTaM TpPYAOBOM MEATEIBHOCTH, B TOM 4MCIE Ha OCHOBE
NPUMEHEHUS TMpPEeIMETHBIX 3HAaHUM 10 XHUMHH, OCO3HAHHOTO BHIOOpPA WHIUBUIAYaTbHOU
TPAaEeKTOPUHU NPOJODKEHUST 00pa3oBaHUsl C YU4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX MHTEPECOB H TOTPEOHOCTEH; ycmemHoW mpodecCuoHaTbHON
NEeSITeIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH; TOTOBHOCTh aJalTHPOBATHCA B
npodeccuoHanbHOM cpene;

IKonoeuuecko2o 60cnumaHus

9) sKosorMyecKy 1enecoo0pa3HOro OTHOLIEHUS K MPHUPOJAE KaK MCTOYHHMKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMSA, MOHMMAHMs IIEHHOCTH 30POBOTO M Oe30macHOro obpasa
JKU3HU, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (U3MYECKOMY U ICHUXHUYECKOMY
3/I0pPOBBIO, OCO3HAHMSI LIECHHOCTU COOJIOZICHUS MpaBHJl 0€30MacHOro MOBEJCHUS Mpu padoTte C
BEIIECTBAMH, a TAKXKE B CUTYAIUIX, YTPOKAIOIIMX 3J0POBBIO U )KU3HH JIIOJIEH;

10) cmocoGHOCTH NPUMEHSTh 3HAHMS, MTOJIy4aeMble IPU U3YYCHUU XUMHH, IS PEIICHUsS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEW MPUPOJHON Cpelod, MOBBIIEHUS YPOBHS SKOJIOTHYECKOU
KYJBTYpBl, OCO3HaHMS TJIO0ATBHOTO XapaKTepa SKOJIOTMYECKHX MpoOJeM U MyTed MX pelIeHHs
MOCPEACTBOM METOJIOB XUMUU;

11) 5KOJOrMYECKOro MBIIUIEHHS, YMEHUS PYKOBOJCTBOBAaTbCS MM B II03HABaTEJIBHOM,
KOMMYHUKATUBHOU U COI[MATIbHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3VJIBTATHI

B cocraBe merampenMETHBIX pe3ylIbTaTOB BBLACISIOT 3HAUMMBIC U (OPMHUPOBAHHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
IpOLECC, IKCHEPHUMEHT M JAp.), KOTOpPBhIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN U3 3THX NPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
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[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe ACUCTBUS (ITO3HABATENIbHBIC,
KOMMYHHUKATHBHBIE, PETyJIsATHUBHBIE), KOTOpbIE 00ECneunBarOT (OPMHPOBAHHWE T'OTOBHOCTU K
CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHO! eI TeTbHOCTH.

MeramnpeaMeTHble pe3yibTaTbl OCBOCHHMsS OOPa30BaTENbHOW NPOrpaMMbl MO XUMHHU
OTpaXaroT OBJIAa/ICHNE YHUBEPCAIbHBIMU II03HABATEIbHBIMU JICHCTBUSAMH, B TOM YHCJIE:

basoevimu nocuveckumu oeticmsusmu

1) yMeHueM Hcnonb30BaTh NPUEMBI JIOTUYECKOIO MBINUIEHUS IPHU OCBOCHUM 3HAHMM:
pacKpbIBaTh CMBICH XUMHMYECKMX IOHATUH (BBIAENATH MX XapaKTEepHblE IMPU3HAKH,
yCTaHABJIMBATh B3aWMOCBS3b C IPYTUMHU MOHSATHSIMM), UCIIOJIB30BAaTh MOHATHS JUIsI OOBSICHEHHS
OTIENbHBIX ()aKTOB WU SIBIICHHWI; BbIOMPAaTh OCHOBAaHUS W KPUTEPUU Ui KIACCU(PHUKALMU
XUMHUYECKHMX BEIECTB U XMMHUECKUX PEaKLUi; YCTaHABJINBATH IPUUMHHO-CIIEICTBEHHBIE CBS3H
MEXIy 00BEKTAMU U3YYEHUS; CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, I€TyKTUBHBIE,
10 QHAJIOTUH); JIeTIaTh BBHIBOJIBI M 3aKJIIOUCHHUS;

2) yMeHMeM INpUMEHATb B TpOLIECCE IMO3HAHUA MOHATHS (IpEeIMEeTHbIE U
METalpeIMETHbIC), CHUMBOJHMYECKUE (3HAKOBBIC) MOJETH, HCIOJIb3yeMble B  XUMHH,
peoOpa30BbIBaTh IIUPOKO MPUMEHSIEMbIE B XUMUH MOJEIbHBIE IPEACTABICHUS — XUMHUYECKUH
3HaK (CMMBOJ 3JIEMEHTa), XUMHUYecKas (opMmyia U ypaBHEHHE XMMHUYECKOH peakuuu — IMpH
pelIeHNH y4eOHO-103HaBaTeIbHbIX 3a/1a4; ¢ YYETOM 3TUX MOJENbHBIX IPEJCTABICHUN BBIABIATH
U XapaKTepu30BaTh CYIIECTBEHHBIC IPU3HAKH H3y4aeMbIX 0ObEKTOB — XMMHUYECKHX BELIECTB U
XMMHUYECKHX pPEaKLUi; BBIABIATH OOILIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B M3y4aeMbIX IIpolLieccax M SBICHMSX; MpeayiaraTb KPUTEPUU Ui BBISABICHUS
ATUX 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA; CAMOCTOSTEILHO BRIOUPATH CITOCOO peIIeHUs YI4eOHOM
3aJaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB pELICHHUs, BBHIOMpaTh Haubojee MOAXOMSALIMNA C
y4€TOM CaMOCTOSITENILHO BbIJICJIEHHBIX KPUTEPUEB);

Bazosvimu uccnedosamenvckumu devcmeuamu

3) yMeHHEeM UCHOJIb30BATh TOCTABICHHbIE BOIIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS,
a TaKKe B KauyeCTBE OCHOBBI s (OPMHPOBAHUS THUIIOTE3bl MO MPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

4) nmpuoOpeTeHne OIbITa M0 IIAHUPOBAHHUIO, OPraHU3AIMH U MPOBEICHUIO YICHUYECKUX
9KCHEPUMEHTOB: YMEHUE HAOII0AaTh 32 X0JJ0M IIPOIEcCa, CAMOCTOSTENLHO IPOrHO3UPOBATh €r0
pe3yabTar, (HopMyIMpOBaTh OOOOMIECHHS M BBIBOJBI 110 pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMs], COCTABIIATh OTYET O MPOJAETAHHON padore;

Pabomoii ¢ ungpopmayueii

5) yMeHueM BbIOMpaTh, aHAJIIM3UPOBATh U UHTEPIPETUPOBATh MH(DOPMALIUIO PA3IUYHBIX
BUZOB U (OPM MPENCTABICHUS, IMOJy4aeMyl0 U3 Pa3HBIX HMCTOYHHUKOB (HAYYHO-TOIMYJISpHAs
JAUTEpaTypa XHMMHYECKOIO COJEp)KaHus, CIpaBOYHbIE T0COOMs, pecypcbl IHTepHeta);
KPUTUYECKH OIICHUBATh IPOTUBOPEUMBYIO U HEJTOCTOBEPHYIO HH(OPMAIIHIO;

6) yMeHMeM IpPHMEHATh pa3JIUYHble METOABI M 3alpochl MpH IMOUCKE MU OTOOpe
UHPOPMALIUM U COOTBETCTBYIOIMX JAaHHBIX, HEOOXOIMMBIX JUIS BBIOJHEHHUS YYEOHBIX H
IIO3HABATENBHBIX 3a/1a4 ONpPEIENEHHOrO THIA; IPUOOPETEHHE OIbITa B 00JaCTH MCIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBNAJCHUE  KYJIbTYpOH  aKTUBHOIO
UCIIOJIb30BAaHUSl PA3IMYHBIX MOMCKOBBIX CHUCTEM; CaMOCTOSTENIBHO BBIOMPATh ONTHUMAIBHYIO
dopmy mnpexacraBieHUs HHPOPMALMU M WUIIOCTPUPOBATh pelIaeMble 3aaud HECIO0KHBIMU
cXeMaMHu, AuarpaMMamMi, IpyrumMu Gopmamu rpauky 1 uX KOMOUHAIUSIMU,

7) yMEHHUEM HCIIONIb30BaTh U aHAJTM3UPOBATh B Ipoliecce y4eOHOM U HCCIeI0BaTeNbCKOM
NeSITeIbHOCTH HH(OPMALIMIO O BIMSIHUYU MPOMBIIUIEHHOCTH, CEILCKOTO X034HCTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKaroLEeH IPUPOJHON Cpebl;

Yhusepcanonvimu KOMMYHUKAMUSHBIMU 0EUCMEUAMU

8) ymeHueM 3amaBaTh BONPOCHI (B XOJ€ auajora W/WIM JUCKYCCHH) MO CYIIECTBY
oOcyxnaeMoil TeMbl, (HOPMYyIUPOBaTh CBOM IPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEVI0KEHHOM 3a/1a4u;
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9) mnpuoOpereHue OMBITa MPE3CHTALMH PE3yJIbTATOB BBHIMOJIHEHUS XHMHYECKOTO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMbITa, JTAOOPATOPHON pabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

10) 3aMHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH IIO3HABATEIbHOW U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
0O0IIMX WHTEPECOB M COIVIACOBAHMS IMO3MIUK (0OCYXKIeHHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
ITYPMbD», KOOPAUHALUS COBMECTHBIX JACHCTBUM, ONPEICICHUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJTHCHHOU PabOTHI | JIp.);

Yuueepcanvuvimu pezynsimusnvimu oelcmseuamu

11) yMeHueM CaMOCTOSITEIbHO OINpPEAENATh IEeNU JEeSATeNbHOCTH, IUIaHUPOBATh,
OCYHICCTBJIATH, KOHTPOJHUPOBATH U IIPU H€O6XO,Z[I/IMOCTI/I KOPPCKTUPOBATH CBOIO ACATCILHOCTD,
BBIOMpaTh HambOosiee >(PPEeKTUBHBIE CMOCOOBI pElIeHUs Y4eOHBIX M TIO3HABATEIBHBIX 3aj1ad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEMIOKECHHBIA aITOPUTM NEUCTBUHU IIPU
BBIMOJTHEHUH 3aJaHUi ¢ y4ETOM IOJIyY€HHUS HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTax —
BCIICCTBAX U PCAKIUAX; OUCHUBATH COOTBCTCTBUC MMOJIYUCHHOT'O PC3YyJIbTaTa 3asBJICHHOU neiau,

12) ymeHHeM HUCHONB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MpejaraeMble B YCIOBUU
3aJJaHuH.

IIPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX PE3yIBTATOB IO OCBOSHHUIO OO0S3aTENBHOTO COACPIKAHMS,
YCTAaHOBJICHHOTO JAHHOW TPUMEPHOW pabodeid TIpOorpamMMoM, BBIICTSIOT: OCBOCHHBIC
oOydJalmuMUCcs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JAelcTBUM, crnenuduueckue s
npeaMeTHo oOnacTu «XHUMHS», BUIBI ACSITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHUTYaI[UsIX.

[IpenMeTHble  pe3ynbTaThl  MPEACTABIEHBI  OTPAXAIOT  CHOPMUPOBAHHOCTH Y
00yJarOIUXCsl CIEAYIONUX YMEHHIA:

1) packpvieamv cmbici OCHOBHBIX XMMHUYECKUX MOHATHI: XMMHUYECKUH 3JIEMEHT, aTOM,
MOJIEKYyJIa, MOH, KaTHOH, aHHOH, NPOCTOE BEIIECTBO, CIJIOKHOE BEIECTBO, BAJICHTHOCTb,
3IEKTPOOTPHUIIATENILHOCTh, CTEMEHb OKHUCICHHS, XUMHUYECKas peakuus, XUMHUYEecKas CBS3b,
TETUIOBON A(PQEKT peakiu, MOJb, MOJSPHBIM 00BEM, PacTBOP; SIMEKTPOJIUTHI, HEIJICKTPOIHUTHI,
JNEKTPONUTHYECKAsT JUCCOLMAIMS, PEaKIUd HOHHOIO OOMEHa, KaTalu3aTtop, XUMHUYECKOe
paBHOBecHe, OOpaTUMbIE U HEOOpaTUMBIE pEaKlUU, OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIC
peakuuy, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKUCICHHME U BOCCTAaHOBJIEHHE, aJIOTPOIMHS,
aM(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAs, NOHHAS, METAINTMYECKAs), KPUCTAJUTMYECKast
pemérka, KOppo3us METAJJIOB, CIUIaBbl; CKOPOCTh XHWMHYECKOM peakiuu, TMpeaeabHO
nonycrumas koHuentpamus (IIJK) Bemectna;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKMX MOHATUH (cM. 1. 1) u
MPUMEHSITh 9TU MOHSATHUS IIPU ONIMCAHUU BEUIECTB U UX MPEBPAICHUN;

3) ucnonv3osamv XUMUYECKYI0O CHUMBOJIMKY JJIS COCTaBlieHUs. (GOpMyll BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

4) onpedensame BaJIEHTHOCTh M CTEMEHb OKHUCIEHUS XUMHYECKHX JJIEMEHTOB B
COCIMHEHUSX PpA3JIMYHOTO COCTaBa; MNPUHAMJIEKHOCTh BEHIECTB K OMNPEIEIEHHOMY KIaccy
coenquHeHUH 1o GopmynaM; BUI XUMHUYECKON CBA3M (KOBaJIeHTHasi, MOHHAs, METaJUIMYeCcKas) B
HEOPraHMYECKUX COCNMHEHUSX; 3aps] HMOHA O XMMHYECKOH (opmyre; XapakTrep cpelnbl B
BOJHBIX pAacTBOpaX HEOPraHMYECKUX COCAMHEHUN, THUN  KPUCTAJUIMUECKON  PEléTKu
KOHKPETHOI'O BEIIECTBA;

5) packpwvisams cmoica llepuoandeckoro 3akona Jl. M. MenaeneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh U XapaKTepu3oBaTh TabmuuHyto Gopmy [leproaudeckoll cuCTEMBI
XUMHYECKHX 3JIEMEHTOB: pa3finyaTh MOHATUS «TJIaBHasg MoArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpymma)», Manple W OONBIINE TEPUOMBI; COOTHOCUTH O0O3HAUYEHUS, KOTOPBIC
UMEIOTCS B TEPUOAMYECKOM Tabiuile, C YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsll sSApa, 00Iee YnCciIo 3JIEKTPOHOB U pacHpe/eieHne UX

14 ctp.



TI0 JIEKTPOHHBIM CJIOSIM); OOBSCHSTH 00IIEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB
U UX COCIMHEHHH B mpelenax MajblX NEpUOJOB M TJIaBHBIX MOATPYHI C y4ETOM CTPOCHHS MX
aTOMOB;

6) xnaccuguyuposams XUMUYECKUE AJIEMEHTHI, HEOpraHU4YecKue BEIIIECTBA,
XUMHUYECKHE peakluu (10 YUCIy UM COCTaBY YYACTBYIOIIMX B PEAKIIMU BEIECTB, MO TEIJIOBOMY
3 dexTy, Mo N3MEHEHUIO CTETICHEH OKUCIICHHUS XUMUUECKUX 2JIEMEHTOB);

7) xapaxmepuzoeéams (OMUCHIBATH) OOIIME U CHENU(PUISCKUE XUMHUYECKUE CBOWCTBA
MPOCTHIX U CJIOXKHBIX BEIIECTB, MOATBEPKIasl ONMKMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

8) cocmaename ypaBHEHUS DJIEKTPOJUTHYECKON TUCCOLMALMU KHUCIOT, IIENo4Yed u
COJIeii; MOJHBIC M COKpAIIEHHBIC YPAaBHEHUS PEaKIUil MOHHOTO OOMEHa; ypaBHEHHS pEaKIlHid,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHWE T'E€HETHYECKOM CBSI3M MEXAY BEIECTBAMHU pPa3IMYHbIX
KJIaCCOB;

9) packpvisams cywHocms OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKLuii;

10) npoenosuposams CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOCHHS; BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

11) 6bluucnsams OTHOCUTENBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MacChl  BEILECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JeMeHTa Mo (opMysie COSAMHEHUS; MAaCCOBYIO JIOJNIO BEIECTBA
B PAcTBOPE; MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUUECKON PEaKIINH;

12) cnedoéams mipaBuiaM  MOJIB30BAaHUS XUMHUYECKOW TMOCYyA0H ©  1abopaTOpPHBIM
o0opynoBaHHEM, a Takke TMpaBuWiaM OOpalleHusi C BElleCTBAMH B COOTBETCTBUU C
UHCTPYKLHMSMHU IO BBIIOJHEHUIO JAaO0OPAaTOPHBIX XMMHUYECKHX OIBITOB I10 TOJYYEHHIO H
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHUCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3JINYHbIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, Moaua-, kapOoHar-, ¢ocdar-, cuiIMKar-,
cynbdar-, TUAPOKCHUI-HUOHBI, KATHOHBI aMMOHHS ¥ HOHB HM3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

14) npumernsims OCHOBHBIE OIIEPALIMM MBICIUTEIBHON AEATEIbHOCTH — AHAIU3 U CUHTE3,
CpaBHEHHE, 000011IeHNe, CUCTEMaTU3allNIO, BbISIBIEHUE TPUUNHHO-CIEICTBEHHBIX CBA3CH — AJis
U3yUYEHHs CBOMCTB BEIECTB U XMMUYECKUX PEAKIIHif; €CTEeCTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS
— HaOI0IeHNEe, U3MEPEHHE, MOJICTTUPOBAHKE, SKCTICPUMEHT (PEaTbHBIA U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

Paznmen Tema KonunuectBo O0P u IOP JesTenbHOCTD YUUTENS
4acoB C y4eToM paboueit
IPOrpaMMBbI
BOCITUTAHUS
8 KJIACC
(2 4 B HEAEIMIO, BCETO 68 4, N3 HUX 3 4 — PE3epPBHOE BPEMSI)
Paznen 1. IlepBonauanshbie | Tema 1. Xumuss — BakHas oOxacth | 5 POII https://resh.edu.ru Opuenranus Ha
xuMudyeckne TOoHATHS (20 | ecTeCTBO3HAHUS W MPAKTHUYECKOH Enunas KOJUICKIIMsSI | IPUMEHEHHE 3HaHUH U3
q) NeSITeIbHOCTH YyesioBeka (5 ) (G poBbHIX COIMATHHBIX u
Tema 2. BemectBa 1 XMUMHUYECKHE 15 00pa30BaTEeNbHBIX PECYPCOB | ECTECTBEHHBIX HAyK UL
peakmua (15 q) (school-collection.edu.ru) pemeHus 3a1ady B 00JACTH
AKnace XUMUH, MIJIaHUPOBAHMS
https://www.yaklass.ru MOCTYIIKOB M OIICHKH WX
Yuu.py https://uchi.ru BO3MOJKHBEIX  ITOCIICICTBHI
JUISL OKpYXKAIOIeH cpebl.
Oco3nanue pOCCHUICKON
rpak1aHCKOU
UJACHTUYHOCTH B
MOJIUKYJIBTYPHOM "
MHOT'OKOH(ECCHOHATBLHOM
o0riecTBe, MIPOSIBIICHUE
WHTEpeCa K  IO3HAHHUIO,
UCTOPUHU XUMHH B
Poccuiickoit denepanuu
Pazgen 2. Baxneitmme | Tema 3. Bo3ayx. Kucnopon. [lonsatue | 5 POUI https://resh.edu.ru ['oTOBHOCTH K ydYacTHIO B
MpeICTaBUTENN 00 okcuaax (5 u) Enunas KOJUICKIIMS | TPAKTUYECKON
HEOpraHu4eckux BeleCTB | Tema 4. Bogopoa. [lonsarue o 5 U POBBIX JEeATEIbHOCTH XUMHUYECKOMN
(30 9) KHUCJIOTaxX M coysixX (5 9) 00pa3oBaTENBHBIX PECYPCOB | HANIPABIEHHOCTH.
Tema 5. KonndecTBeHHBIE OTHOIIICHUA | 4 (school-collection.edu.ru)

B XuMuu (4 4)

SIKiacc
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https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Tema 6. Bona. PactBopsr. [lonstre 06 | 5 https://www.yaklass.ru

OoCHOBaHUsX (5 1) Yuu.py https://uchi.ru

Tema 7. OcHOBHBIE KJIACCHI 11

Heopranuuyeckux coeguHenuut (11 ua)
Paznen 3. Ilepuonmueckmii | Tema 8. [lepuoanueckuii 3aKoH u 7 POII https://resh.edu.ru OpuenTanus Ha
3akoH U llepmonmueckas | [leproauyueckasi cucteMa XUMHYECKUX Ennnas KOJIJIEKITUS | IPUMEHEHUE 3HAHUW U3
cucrema XUMHYCCKHX | anemeHTOB [[. 1. Menneneena. U POBBIX COLMAIbHBIX u
3JIEMEHTOB . H. | Crpoenne atoma (7 9) 00pa3oBaTeNbHBIX PECYPCOB | ECTECTBEHHBIX HAYK  JUIS
Menemneesa. Crpoenue | Tema 9. Xumuueckas CB3b. 8 (school-collection.edu.ru) pelieHus 3agad B 00JacTH
aTOMOB. XUMHUECKas CBA3b. | QOKHUCINTEIbHO-BOCCTAHOBUTEIbHEIC SKnacc XUMUH, TUIAHUPOBAHUSA
OKHCIIUTETTEHO- peaxrmu (8 1) https://www.yaklass.ru MOCTYIIKOB M OIICHKH UX
BOCCTAaHOBUTECIIbHEIC Yuu.py https://uchi.ru BO3MOKHBIX  ITOCJIEICTBHHU
peaxiuu (15 9) JUISL OKPYKAIOILEH CpeJIbl.

9 KJIACC

(2 4 B HEenemo0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

Pazgen 1. BemectBo wu | [loBTOpeHue u yriyoneHne 3HaHUH 5 POUI https://resh.edu.ru OpuenTanus Ha
xuMmuyeckne peakuuu (17 | ocHOBHBIX pasnenoB Kypca 8 kiacca (5 Enunas KOJUICKIUS | MPUMEHEHUE 3HAHUU U3
1) q) U (HPOBBIX COLIMAJIbHBIX u
Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH 4 00pa30BaTeNbHBIX PECYPCOB | €CTECTBEHHBIX HAyK IS
XUMUYECKUX peakimii (4 9) (school-collection.edu.ru) pereHust 3aga4 B 00JacTu
Tema 2. DnekTponuTH4ecKas 8 SKnace XHMHUH, IJTAaHUPOBAHNA
JEcconranys. XMMUUeCKHe Peakiliy B https://www.yaklass.ru MOCTYIIKOB M OIICHKH UX
pactBopax (8 u) VYuu.py https://uchi.ru BO3MOXHBIX novcnencmnﬁ

TUTSL OKPYXKAIOIIEH CPeIbl.
AKTHBHOE HEIpUusATHe
NEUCTBU, MIPUHOCSIINX

BpeJl OKPYXKaIOLIEH Cpeie.
Paznen 2. Hemeramnsl u ux | Tema 3. O0mas xapakTepucTuka 4 POII https://resh.edu.ru OpuenTtanus Ha
coequHeHus (24 v) XUMHYECKUX 31eMeHTOB VIIA-rpynisbl. Enunas KOJIICKITUS | TPUMEHEHUE 3HAHUW U3
I"anorensl (4 1) U POBBIX COLIMAJIbHBIX u
Tema 4. OGmiast xapakTepuCTUKA 5 00pa30BaTeNbHBIX PECYPCOB | ECTECTBEHHBIX HAyK  JUIS

XUMHYECKUX AJ1EMEHTOB VIA-rpynibl.

(school-collection.edu.ru)

peuICHuA 3a1a4 B obnacTu
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https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Cepa u e€ coenunenus (5 1)

SIKmacc

XUMHU, IJIaHUPOBaHU A

Tema 5. O0m1ast XxapakTepUCTHKA 7 https://www.yaklass.ru MOCTYIIKOB W OIIGHKH HX
XMMHYECKHUX 3JIEMEHTOB V A-TPYIIIIBL Vun.py https://uchi.ru BO3MOXXHBIX  I1OCIIEICTBUI

A3ot, hocdop u ux coegunenus (7 4) 111 OKpYKaroIen Cpesibl.
Tema 6. O611as XapaKTepUCTUKA 8 AKTHBHOE HEMpUATHE
XUMHUYECKUX 3J1eMeHTOB [V A-rpynisl. JICHCTBHH, IIPUHOCAIINX

VYraepoa U KpEMHUM U X COETUHEHUS BpeJl OKpY»Kalomieii cpese.

(89

Pazgen 3. Meramnel n ux | Tema 7. O6mue cBoiicTBa metamioB (4 | 4 POII https://resh.edu.ru OpueHnrarus Ha
coequHeHus (20 u) q) Enunas KOJUICKIIUS | IPUMEHEHUE 3HAHUN U3
Tema 8. Baxxnelme MeTauIbl U HX 16 (G poBbHIX COIMATIbHBIX u
coequHenus (16 4) 00pa3oBaTeNbHBIX PECYPCOB | ECTECTBEHHBIX HAYK  JUIS
(school-collection.edu.ru) penieHus 3agad B 00JacTH
SAKnace XHMUH, TUTAHUPOBAHHUSI
https://www.yaklass.ru MOCTYIIKOB M OLIEHKH HX
VYuu.py https://uchi.ru BO3MOJKHBIX  TIOCJIEJCTBUIA

JUISL OKPYKAIOILEH CpeJIbl.
Pazgpen 4. Xwmuma u | Tema 9. BemectBa u marepuaisi B 3 POII https://resh.edu.ru OpueHnrarus Ha
OKpy>Katotas cpena (3 u) KU3HM yesoBeka (3 4) Enunas KOJUICKIUS | MPUMEHEHUE 3HAaHUU U3

U POBBIX
00pa3oBaTeNbHBIX PECYPCOB
(school-collection.edu.ru)
AKnacc
https://www.yaklass.ru

VYun.py https://uchi.ru

COLIMAJIbHBIX u
€CTECTBEHHBIX HayK s
pereHust 3aga4 B 00JacTu
XUMUH, MJIAaHUPOBAHUS
MOCTYIIKOB U OLEHKH UX
BO3MOXXHBIX IOCIEACTBHIA
JUISL OKPY2KaIOILIEN CPeIbl.

AKTHUBHOE HETIPUSITUE
JICHCTBHMH, MIPUHOCSIIINX
BpEJl OKPYXKAIOIIEH Cpeie.
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