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COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajbHbIEe XUMUYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE 0 MeTOax MO3HAHUS B XUMUM. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3jeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocThi€ U ClIOkKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢popmyiia. BareHTHOCT, aTOMOB XUMHUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSAHCTBA COCTaBa BellecTB. OTHOCHUTENbHAsT aTOMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasg Macca. MaccoBast oJisl XUMHYECKOTO AJIEMEHTA B COCTMHEHHH.

KonnuectBo BemecTsa. Monbs. MonspHas macca. BzanmocBsi3p KonnuecTsa,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHUI[ BemecTBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHEHMUIA.

PU3UUECKUE U XUMUYECKUE SBJIECHUS. XUMHUYECKas PEAKUUs U €€ IPU3HAKHU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Knaccubuxarus
XUMUYECKUX PEaKIUM (COCTMHEHMUS, Pa3I0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuyeckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKON MOCY0H, MpaBWIaMH pabOThl B J1a0OpaTOpuu U
npuéMaMu oOpalleHus ¢ JIabopaTOpHbBIM 000PYIOBAHUEM, U3YUCHUE U OMHUCAHUE
bu3HYeCKNX CBOWCTB O00pa3IOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJACHUE
dbu3ndecknx (IJIaBIICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCAIUS BOJABI) U XUMHYECKUX (FOpPEHHE CBEUH, MPOKAJIUBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0IeHUE U
ONHUCaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUJIPOKCHU]IA
menu (II) mpu HarpeBaHuu, B3auMoJeNUCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3YUEHHUE CIOCOOOB pa3fIeICHUs] CMECEH: ¢ MOMOIIbI MarHurta, (uibTpOBaHUE,
BBITIApUBAaHUE, JUCTUJUIAIMUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBAPEHHON
coyM, HaOIIOJICHWE W  ONHCaHWE  PE3yJbTaTOB  TMPOBEJACHHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(ImapocTepKHEBbIX ).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — sneMeHT U mpoctoe
BellecTBO. HaxoxkaeHue kuciopona B mpupone, (U3MYECKHUE U XUMHUUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenwe kucmopona. CrocoObl
MOJIy4YeHUsI KHUCIIOpoJa B JA0OpaTopud M MOpOMBIIUIEHHOCTH. Kpyrosopor
KHCJIopoaa B mpupoie. O30H — ajutoTponHas MOAU(pUKAIMS KUCIOpOoa.



TemnoBoii 3¢ (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHHUS,
9K30- M DBHAOTEPMUYECKUE peakiuu. TOIMBO: yroib W METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIro 3(pdekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u npoctoe BenlecTBo. Haxoxnenue Bojopoaa B ipupoe,
dbu3nYeCKre U XUMUUECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI moaydeHus. Kuciaorsl
Y COJIU.

MonsipHbIii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOphI.
HaceblllleHHbIE M HEHACHIIIEHHbIE PACTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BelllecTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponb pactBOpoB B Ipupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccuduxanus neopranudeckux coenuuenuil. Oxcupasl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3zytomue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HeconeoOpaszyronme. Homenknatypa oxcugoB. Du3MYECKHME U XUMHUYECKHUE
cBoucTBa OKCcHA0B. [lorydenrne okCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBanusd. Homenkmarypa ocHoBaHuil. dusznueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccuduxamus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenknarypa cosieil. @U3M4eCKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune comnen.

['eHeTnyeckas CBI3b MEXK/Y KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuyeckuii IKcnepumenm:

KAuEeCTBEHHOE ONPENEIICHUE COJEpKaHUsl KUCIOpoAa B BO3yX€, MOJTYyUYEHHE,
coObupaHue, paclo3HaBaHHE W U3YyUYCHUE CBOICTB KHUCIOPOJa, HaOIIOJACHUE
B3aHMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
IpeKpalieHus TopeHus (1moxapa), 03HaKOMJIEHUE ¢ 00pa3IaMu OKCUJIOB U ONTMCAHNE
UX CBOWCTB, IMOJyYeHHUE, cOOMpaHHe, paclo3HABAHME U HW3YUYCHUE CBOICTB
BOJIOpoJia (ropeHue), B3aumo/ieiicteue Bogopoaa ¢ okcuaoM meau (II) (BozmoxxHo
MCIIO0JIb30BaHUE BUIEOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJTMYECTBOM
1 ™Momb, ucciaemoBaHWE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C PAa3IUYHON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C METa/UIaMH (HATpUEM H
KaJbllieM) (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJCAOBAHUE
00pa30B HEOPTAaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIO/ICHHE NU3MEHEHUS
OKpacKy UHANKATOPOB B paCTBOPAX KUCIOT U MIEIOUYEH, U3YUEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peakiui
HEWTpaIu3aluy, IOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajula APYTUM U3 pacTBOpPa COJIU, PELICHUE YKCIEPUMEHTAIBHBIX 3a1a4 I10 TEME
«BakHenIne Kiaccbl HEOPraHMYECKUX COCAUHEHUID.

Ilepuoanuyecknii 3axkoH u Ilepuoamueckass cucreMa XHUMHYECKHX
iemeHTOoB JI. M. MenpgesneeBa. CtpoeHne arToMoB. XHMHYECKASl CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMHUYECKUX diemMeHToB. [loHsTHE O
IpyIIax CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE W ILEJOYHO3EMEJIbHbIE METaJLIbl,
raJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
U TUAPOKCUBI.

[Iepronnueckuit 3akoH. Ilepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
U. Menneneena. Kopotkonepuonas u jiiuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuueckux sneMeHToB . M. Menpaeneesa. Ilepuoasl u rpynimsl.
Du3NYECKNNA CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIHI JIIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA T10 €ro noJioxkeHuro B [lepuoanueckont cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM W3MEHEHHUS paJuyca aTOMOB XWMHUYECKHUX JJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEpUOAaM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTHs Hayku U npaktukd. [[. M. MenneneeB — yd€HbIi U
IrpakIaHUH.

Xnmuueckass cBs3b. KoBajieHTHas (moJisipHAss MW HENOJSIpHas) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
FUAPOKCHIA LIMHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, IPOBEICHUE OIIbITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliuy pa3ioKeHUsl, COSTUHEHU).

Mesxcnpeomemmnnie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€H NpHU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HMCIOJb30BaHUE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHSATHUM, TAK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OO1ue ecTecTBEHHO--HAYYHBIC MTOHITHS: HAy4YHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHaJM3, CHHTE3, KilaccuduKamms, MepUOJUIHOCTh, HAOJIOJICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®duszuka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsl, BELIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHHUE BEIECTBA, ra3, (U3UYECKHE BEIUYMHBI, EIHMHUIIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, CoMHIIE.

buomnorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOIIa€MbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMUMHYeCKasi peaKIus

[lepuoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHuE aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOJOB, KNS, KBNS U UX COCTUHEHUI
B COOTBETCTBUM C IIOJIO)KEHHEM »3JeMeHTOB B llepnomuueckoil cucreme u
CTPOCHUEM HX aTOMOB.

CrpoeHue BelIeCTBA: BHJbI XMMHUYECKOW CBS3U. THIBI KPUCTAIUITMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTALINYECKOU PELIETKA U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHM, FTEeHETUYECKasl CBSI3b HEOPraHUYECKHUX BEIECTB.

Knaccudukanus XuMHUECKUX PEAKIUI MO pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 0 00paTUMOCTH, I10
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U IeTepOTreHHBIX
peaknusix. llonstue o karanuse. [loHsiTue 0 XUMUUYECKOM paBHOBECUU. DaAKTOPHI,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOW pPEaKUMH M TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBnenue YpaBHEHUU

OKHUCIIUTETHHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HWCIOJIB30BaHHEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3JIEKTPOIUTHYECKON TUCCOUUALMN. DIEKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTnonsl, annoHel. MexaHu3Mm AuccouMaluvy BELIECTB C PA3JWYHBIMU BHUIAAMHU
xuMHu4eckoit csizu. CreneHs aucconuanuu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUS PEeaKIMid HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHBIE HOHHBIE YypaBHEHMS peakuuil. CBOWCTBAa KHCIHOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUMN 00 3JIEKTPOJUTUUECKON TUCCOLNAIUU.
KauecTBeHHbIE peakunu Ha HOHBL. [IOHATHE O TMAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BELIECTB — METAJUIOB M HEMETAUIOB (Tpadura M anmasza), CIOKHBIX BELIECTB
(X7opuaa HaTpus), UCCIENOBaHUE 3aBUCHMOCTH CKOPOCTH XUMHUUYECKON PEaKIUHU OT
BO3JCHCTBUS  pa3iMuYHBIX  (PAKTOPOB, HCCIEJOBAaHHE  AIIEKTPOIPOBOJIHOCTU
PacTBOPOB BELIECTB, MpoIiecca JUCCOLMAIINH KUCIIOT, IIeJI0Uel U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHUJIEO MATEPHUANIOB), IMPOBEICHHUE OIBITOB, HWILTIOCTPUPYIOIIHUX
NpU3HAKM TPOTEKAaHWsI peakIMii HMOHHOro oOmeHa (oOpa3oBaHHME OCalKa,
BbIJIEJICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUi (FOpeHue, pPeaKkluu pas3ioKeHUs,
COCIMHEHHMsI), PpAaClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  MOMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIIEHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

HemeTtasibl 1 UX COeAMHEHUS

OOmas xapakrtepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3nYecKue CBOWCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3auMOJEHCTBUE
C MeTaJulaMM, HeMeTalaMH, MLenoyamu). Xiopooaopod. ConsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNpUMEHeHue. JleilicTBue Xxjiopa H
XJIOPOBOZOPOJa HA OPTaHU3M YesloBeKa. BaxkHenre XJI0puabl U UX HAXOXKICHUE B
IIPUPOJE.

OOmas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue W (pU3MyecKue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPO/ia U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa ceprl. CepoBomoOpoJ, cTpoeHHe, GU3HUYECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciorta, pu3nueckue 1 XUMHUIECKUE CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJacca KHUCIOT M crnernuduueckne). XUMHUUECKUE PEaKlHU, JieXKallue B OCHOBE
MPOMBIIINICHHOTO CIoco0a MOJy4YeHuss CepHOW KuciaoThl. [IpuMeHeHue cepHOU
KUCHIOTHl. CONMU CEepHOM KHUCIOTHI, KAayeCTBEHHAs peakius Ha CyJb(aT-HOH.
Haxoxnenue ceppl m €€ coeaMHEHHWH B MNpUpOAE. XUMHUYECKOE 3arps3HEHHE
OKpY’Karollleld Cpenbl COECAUHEHUSAMH Cepbl (KHCIOTHBIE HOKIW, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €0 MPEIOTBPAILICHHUS.



OOmas xapaktepucTuka 31eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETICHU OKHUCICHHs. A30T, PACIpPOCTPAHEHHE B MPHUPO/IE,
dbusnueckue U XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3rUecKue 1 XUMUIECKHAE CBOMCTBA, MOJydeHHE U puMeHeHue. Coau aMMOHUS,
X QU3NYECKUE U XMMUYCCKHIE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakmus Ha
WOHBI aMMOHHS. A30THAasl KHCJIOTa, €€ TOJydeHHe, (QU3MYECKUE U XUMHUYCCKUE
cBOMcTBa (00mME Kak TMPEACTABUTENsl Kiacca KUCIOT M CHEIU(pUYECKUE).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI00pEHUIA.
XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIIECH CPelbl COETMHCHUSIMH a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHUE BO31yXa, MOYBBHI W BOAoEMOB). dDocdop, amIoTpomHbIe
moaudukanuu docdopa, Guznyeckue u xummuueckue cporicrea. Oxcun pocdopa
(V) u docdopnas kucnora, puU3MUYECKUE U XUMHUYECKHUE CBOMCTBA, MOITYy4YEHUE.
Hcnonp3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YIA0OPSHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIC CTETICHN OKUCIICHUS. Y TIIEPOI, ATTIOTPOTTHBIC MO (DHUKAITNH,
pacmpocTpaHeHue B MPUPOJE, PU3NUECKHEe U XUMUYECKUE CBOWMCTBA. AJICOpOIIHS.
Kpyrosopor yriepona B mnpupoae. Okcuibl yriepoaa, uUx (U3MYECKUe u
XUMUYECKAE CBOWCTBA, [EHCTBHE HA JKUBBIC OPTraHU3MBI, IIOJIyYeHHUE U
IpUMEHEHUE. DKOJIOTMYECKUE MPOOJIEMBI, CBSI3aHHbIE ¢ OKCcUAoM yriepona (I1V),
TUIIOTE3a TJI00ANTBHOTO IOTCINICHHS KIMMaTa, MapHUKOBBIM A dekT. YronapHas
KUCIIOTa U €€ CcolM, UX (PU3MYecKkue M XUMUYECKHE CBOMCTBA, TOJYyYECHHUE U
npumeHeHue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIJIEHHOCTH M CETbCKOM XO3SHUCTBE.

[TepBoHAUANBEHEIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble MCTOYHUKU YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKTBI WX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yriieBojgax — U X
poii B OKM3HU UEJOBEKa. MarepuanbHOE €IWHCTBO OpPraHWUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUMU.

KpeMuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJyYCHHE W
npumeHeHue. CoennHeHNs KpeMHHM B pupoie. O01mue npencTaBieHus 00 OKCHIe
kpemaust (IV) u kpemaueBoit kucinote. CHIMKATHI, UX UCMIOJb30BaHUE B OBITY, B
IIPOMBITIUICHHOCTH. BakHelmue cTpouTenbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, ene300eToH. IlpoGiembl 06€30macHOrO  MCIIOJIL30BAHUS
CTPOUTEIBHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHUE KAaY€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB



UX MPOTEKAHMSI, OIBIThL, OTPAXKAOIINE (PU3NYECKHE M XWMHYECKHE CBOMICTBA
TaJIOT€HOB M HX COEIMHEHHMH (BO3MOXXHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
03HaKOMJIEHHE ¢ 00pa3liaMy XJIOPHUJIOB (TaJIOr€HUA0B), O3HAKOMJIEHHE ¢ 00pa3aMu
ceppl M €€ COEQUHEHUSMHU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
Ha0JII0/IeHNEe Tpoliecca 00YTIIMBaHUs caxapa NoJi 1elCTBUEM KOHUEHTPUPOBAHHOM
CEpHOI KUCIIOThI, U3yUCHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
IPOBEJICHNE KaUYeCTBEHHON peakliiy Ha CyJb(paT-uOH U HaOII0eHIe TpU3HaKa eé
IpPOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3UYECKMMHU CBOWMCTBaMH a3oTa, ¢ochopa U Hux
COEIMHEHHI (BO3MOYXHO HCIIOIBb30BaHUE BUJIEOMATEPHATIOB), 00pa3aMu a30THBIX
U pochopHbIX yA0OpeHui, nmoiayyeHue, coOupaHue, paclo3HaBaHUE U H3ydeHUeE
CBOMCTB aMMHaKa, IPOBEJACHUE KAYECTBEHHBIX pEaKUMd HAa HOH aMMOHHUS U
docdar-uoH M U3ydyeHHE MPU3HAKOB HX MPOTEKaHUs, B3aUMOJCHCTBHUE
KOHLEHTPUPOBAHHONW Aa30THOW KHUCJIOTHI C MeEIbl0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUATIOB), HM3y4YEHHE MOJIEJeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, QysuiepeHa, 03HAKOMIIEHHE C IPOLIECCOM aJCOpPOLMHU PACTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOTra3a, IOJIYYEHHUE,
coOupaHue, paclio3HaBaHUE U HM3YUYEHUE CBOMCTB YTJIEKHUCIIOTO rasa, MpoBeJIeHUE
KaueCTBEHHbIX PEaKLMil Ha KapOOHAT U CHJIMKAT-UOHbI U U3YUYEHHE NMPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIUEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHNe 3KCIEPUMEHTANBHBIX 3a1ad N0 TeMe «BakHellume HeMeTalbl U X
COEMHEHUS.

MeTtanibl 1 MX COeIMHEHUS

OO1as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHUHU
ux nonoxeHus B Ilepumoamueckor cucreme XuMUYecKux daeMmeHtoB JI. WM.
MenpneneeBa u ctpoeHuss atoMoB. CTpoeHre MeTauioB. MeTtammdeckas CBsA3b U
METAJUINYECKasl ~ KPUCTAUIMYECKAs]  pEIETKA.  DNEKTPOXMMHUYECKHH  pAX
HanpspKeHU MeTaiuioB. OU3nyeckne U XMMUYECKHUEe CBOWcTBa MeTaiioB. OOiue
CHocoObl ModyyeHuss MeTawioB. lIoHATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'yH, JIOPATIOMUHUNA, OpOH3a)
U X IPUMEHEHHUE B ObITY U IPOMBILUIEHHOCTH.

[{eouHbple MeTAIBL: NOJIOKEHHE B [lepronuecKkoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXICHUE B IPUPOJE.
®duznyeckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHIBI HAaTpusd W Kanusa. [IpuMeHeHue IeNOYHBIX METANIOB M HX
COCAMHEHNM.

[[eroyHO3€MENbHBIE METAJUIBI MAarHMil M KaJblMW: IIOJIOKEHHE B
Ileproanueckon cucteMe XuMu4eckux aiaeMeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJAE€HUE B pUpoje. Pu3nuecKkrue U XMMUYECKUE CBOMCTBA MAarHus U



Kasblusl. Baxueiine coeAMHEHUs KaJIbIus (OKCU, TUAPOKCU/, cou). KECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHESHHUSI.

AJfoMUHUN: TIoJ1I0)keHue B [lepuoinueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpOEHHUE aroma, HaxOoXIAeHHUE B Ipupone. dOusuueckue u
XUMUYECKHE CBOWMCTBA aTtOMUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHIA U TUIIPOKCU]IA
AITIOMUHUSL.

Keneso: monoxenue B [leppuoanyeckor cUCTeME XUMHUYECKUX AJIEMEHTOB /1.
. MenaeneeBa, CTpOECHHME aToOMa, HAaXOXJIE€HUE B mpupoae. Pu3nyeckue u
XUMUYECKHEe CBOMCTRBA kene3a. OKCUIbI, TUIPOKCU B U conn kenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYCHHE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METAUIOB M CIUIaBOB, HX (PU3HYCCKUMH
CBOWMCTBAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
Kb W HATpus C BOJOM (BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VICCIIEIOBAaHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHHUS XKele3a B KUCIOPOJIEe
(BO3BMOXKHO  HCTOJIb30BAHUE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJblMs, aTFOMUHUS, IMHKA, kemne3a (1)
u xenesa (III), menu (II), HaOmoeHNE W OMKMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MOHAMM HATpUs, Kajdusid W Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIIeI0BaHNE aM()OTEPHBIX CBOMCTB TUAPOKCH/ 1A ATFOMUHHS U
TUPOKCHIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/a4d 1o Teme «Baxueiue
METAJUIBI U KX COCTUHECHUS.

XuMHuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HM 4YeJIoBeKa. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoinp mnpu
XUMHYECKUX OKOrax U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (MpeaenabHasi JI0MmyCcTUuMas
KOHIIEHTpaius BeilecTs, nainee — [1JIK). Ponas Xxumuu B pemieHun 3K0JI0rM4ecKux
mpooIeM.

Xumuueckuii Ikcnepumenm:

n3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mesxcnpeomemmnnie ceasu

Peanuzanusi MeXNpeIMETHBIX CBS3€M MpU H3YUYCHUH XUMHH B 9 Kiacce
OCYIIIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(PUKALMs, TEePUOJANYHOCTh, HAOII0ICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBIICHUE, IMAPHUKOBBIN
a3 deKT, TEXHOTIOTHSsI, MaTEPHAIIBI.

®dwusnka: MaTepus, aTOM, dJICKTPOH, POTOH, HEUTPOH, HOH, HYKJINI, U30TOIIHI,
pPaOaKTUBHOCTb, MOJIEKYJIa, IICKTPUUCCKHH 3aps, MIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
pemérka, CIUIaBbl, (PU3NUYECKHE BEIWYUHBI, €AUHHUIIBI W3MEPCHHs, KOCMHUECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COJHIIE.

buonorus: dortocunres, npixanue, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yA0OpEeHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MOJIE3HbIE
WCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETo
0o0pa3oBaHMs JOCTUTAIOTCS B XO0j€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAJAULHOHHBIMA POCCUHCKUMU
COIIMOKYJIBTYPHBIMU U JYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, TNPUHSATHIMU B
oOmiecTBe mMpaBUjaMH M HOpPMamMH TIOBEIEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIHAIIA3AIUN O0yYarOIINXCA.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBATbCA CHCTEMON TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUW H
pacuIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCIMTAHUSA:

LIECHHOCTHOI'0 OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAydyHOMY HACJEOUI0, TIOHMMAHUS 3HAYECHUS XUMHUYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 O00IEeCTBA, CIOCOOHOCTH BJAaAETh JOCTOBEPHON HMH(Opmanuen o
MEPEJOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUIN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIE0BAaTENbCKOM, TBOPUYECKOM W  JAPYTUX  BUAAX
NeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOHM JAEATEIbHOCTU IpU
BBINIOJIHEHUU YYEOHBIX, TMO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
Y B3aMMOIIOMOIIM B IIpOLIeCcCe 3TON yueOHOM NeATeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJEHHWE M IMOCTYNKH CBOMX TOBApHIIEH C MO3ULMH HPABCTBEHHBIX W
IIPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHMHYECKOM pPEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIIIOLINE
OCHOBY JJI1 NMOHUMAaHUsl CYyIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aWMOCBS3SIX YEJIIOBEKa C
IMPUPOIHOM CPENOi, O POJIM XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE I OOBSICHEHUS HAOIIOMACMBIX TMPOIECCOB U SIBIICHUM,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEpPaTypoOr, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JH0003HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEN0BATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHSI OOyUEHHS B
JlaabHEHIIeM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJIEICTBUU U
HETPUATHE BPEIHBIX MPUBbIYEK (YHIOTPEOIEHUS alIKOT0Jisl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBuia 0O€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOM KU3HHU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEeC K MPAKTUYECKOMY M3YyUYEHHUIO0 TPoQecCril U Tpyaa pa3IudHOro poja,
YBAXXEHHUE K TPYy U PE3yJIbTaTaM TPYIOBOU IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHWM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHIUBUYAIbHON TPAeKTOPUU MPOAOKEHUS 00pa3oBaHus C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycreuHon npodeccuoHanbHON eI TENHbHOCTH U Pa3BUTUSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(HEeCCHOHATBHOU CPEIe;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K TPUPOIE KaK HCTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CylIECTBOBAHMS, MOHMMAHUE LIEHHOCTH 3J0POBOr0 H
Oe3omacHOro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nUecKoMy M TICUXHMYECKOMY 37I0pPOBbIO, OCO3HAaHUE IIEHHOCTH COOIOACHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydyaeMble MPU W3YUYCHUH XUMUH, IJIs
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAlOLEH IPUPOIHON CPENOU, AJIsl ITOBBIIEHHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYPhI, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel MX pelIeHUs: MOCPEJICTBOM METOJ0B XHWMUH,
SKOJIOTUYECKOTr0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIBHOU MPAKTHUKE.

METANIPEJMETHBIE PE3YJIbTATBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JJIsS
dbopMHpoBaHUI MUPOBO33pEHHUS 00IIEHAYYHbIE TTOHSTHS (3aKOH, TEOPHsl, IPUHIIHII,
runore3a, (¢akr, cucTeMa, IMpOoIEecC, OKCIEPUMEHT U JPYroe.), KOTOpPhIC
UCIIOIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETaX M IO3BOJAIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM



HAyYHOW KapTUHE MHpA, M YHUBEpPCaJIbHbIC YUeOHbIE NeWCTBUS (I03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOMU
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHUI: PacKpbIBaTh CMBICT XMMHUYECKUX MOHSTHH (BBIIETSATH UX XapaKTEepHbIC
MpPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHUSIMH), HUCIOJIb30BaTh
MOHATHS JIJIS1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUM, BEIOMPATh OCHOBAHUSI 1
KPUTEPHUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIEIACTBEHHBIE CBS3M MEXKAY OOBEKTAaMU H3yUCHUS,
CTPOUTH JIOTUUECKHE pACCYyX ACHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUH),
JienaTh BBIBOJIBI M 3aKIIOUYCHUS;

YMEHHUE TMPUMEHSATh B IMIPOIECCe MO3HAHUS MOHATUA (TpPEeAMETHBIE U
METaInpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUU,
peoO0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HaK (CUMBOJ JJIEMEHTa), XuUMHUyeckas (opMyna U ypaBHEHHUE
XUMUYECKON peakinu — MpU PelIeHUH YueOHO-TTO3HABATEIbHBIX 3aj]lay, C y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepU30BaTh CYIIIECTBEHHBIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEYUMS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebcKe 1eMCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TAK)KE B Ka4€CTBE OCHOBBI JUIsl JOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3aIllMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOJMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTar, GOpMyIUpOBaTh 0000IIECHHS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpO/ieJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPIPETUPOBATH HWH(HOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, OJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMM Y COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX Il BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPENeIEHHOTO TUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIAJICHUE KYJbTYypOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOPMY MpeACTaBICHUS HHGOPMAINH U
WUIIOCTPUPOBATh pEUIAEMbIE 3a/1aud  HECIIOKHBIMU CXEMaMH, JAuarpaMmaMu,
apyrumMu popmamu rpaduKu U UX KOMOHWHALMSAMU;

YyMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEZIOBATENBCKOM NIEATEIbHOCTH MH(YOPMAIHIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SAKWCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOUIECH MPUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHUSI 33]1aBaTh BOMPOCHI (B XO€ Tuanora u (Wim) IUCKYyCCUM) MO CYIIECTBY
oOcyxmaeMoii  Tembl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yJibTaTbl  MO3HABATEIbHOMU
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejlaTh MPEe3eHTALUIO
pE3yNbTATOB BBIMOJHEHUS XUMHUYECKOr0 JKCIEpUMEHTa (J1a00paTOPHOTO OINBITA,
1abopaTopHOI pabOTHI IO HCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JIESITENBHOCTH  IPU  PEUICHUHU
BO3ZHMKAIOIIMX NPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuil (00cyxaeHus, oOMEeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIPENECICHHE KPUTEpUEB 10 OLEHKE KadyecTBa
BBIINIOJIHEHHOM pabOThI U JpyTHe).

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIIATh LEIU JEATEIIBHOCTH, IUIAHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATh M MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
NesITEeNHHOCTD, BEIOMPATh Hanbosee d(pPeKkTUBHBIC CITOCOOBI pelieHUsI yIeOHbIX U
MIO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WIH KOPPEKTUPOBATH
IIPEIJIOKEHHBIM QJITOPUTM JCHUCTBUU I[IPU BBINOJHEHUM 3aJaHUN C YYETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKUHUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBICHHOW ILEJIW, YMEHUE
UCII0JIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI, IPEJiaraéMbl€ B YCIOBUU 3aJaHUMN.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObBI



NeucTBUl, crnenupuUeckue Uil TPEAMETHOW oOmacth  «XHUMHS», BHUIBI
JNEATEeIbHOCTH [0  MOJYYEHHID HOBOIO  3HaHWs, €ro HWHTEpIpEeTalnH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y o0yuenus B 8 kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKHUCJICHHS, XMMHUUYECKasl peakiusi, KiacCU(UKaIUs peakluid: peakinu
COCIMHEHNUS, PEAaKUUU PAa3JIOKEHUs, pPEaKUuu 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIMH, TEII0BOU 3 (EKT peakiuu,
AJIpO aTOMa, SJIEKTPOHHBIN CII0 aToMa, aTOMHAasi OpOUTalIb, pauycC aToma,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WMOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [IOJs BEIIECTBA
(mpolieHTHas! KOHIICHTPAIs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX TOHSATUUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

e HCIONB30BAaTh XHWMHYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIL;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIACcCy COEAUHEHHUM MO
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAaJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHHE NEPUOAUMYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noarpynmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuonuueckass cucteMa XuMUYeckux »diemeHToB [, U.
MeHnneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsia Aapa, o0Iee YuCiIo AIEKTPOHOB U
pacrpeiereHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOJATBEPKIAs OMUCAHWE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpPEBpaAlllEHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO [IOJIIO XMUMHYECKOTO 3jeMeHTa 1o (opMysie COeIMHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, TPOBOJUTH PACUETHI 10 YPABHEHHUIO
XAMHUYECKON PEaKIU;

MPUMEHSTh OCHOBHBIE OIIEPALIMK MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHUCTeMAaTH3aluI0, KIacCU(PUKALUIO,
BBISIBJICHUE MPUUYUHHO--CJIEJACTBEHHBIX CBSA3EH — ISl U3YyUYECHHUSI CBOMCTB
BEIIECTB U XHUMHUYECKHX PEaKIHM, €eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICTICHHBIN);

CJIeIOBATH MPAaBUJIAM MOJIb30BAHUS XMMUYECKOM MOCY 101 1 1a00paTOpHBIM
o0opyoBaHMEM, a Takxke IMpaBuiamM oOpalieHusi C BEUIECTBAMU B
COOTBETCTBHHM C HMHCTPYKIHSIMH TIO BBIMIOJHEHUIO JTAOOPAaTOPHBIX
XUMHUYECKUX OTBITOB MO MOTYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoda W KHUCJIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OINPENEIEHHON
MacCcOBOM J0JIEM PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TTIOMOIIBIO HHIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoniry oOydenus B 9 kjacce npeIMeTHbBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00YUAIOIIUXCSI YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3P deKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAST IUCCOLMALMSA, PEAKIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPOIU,
amM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHas, MOHHAs,
MeTaJlTn4YecKas ), KpucTalindeckas penéTka, Koppo3usi METaJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUU BELECTB U UX MPEBPALLICHUH;
MCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBjieHUus Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy CO€OWHEHUU 1o ¢GopmyiaM, BHUA XHUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (GopMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATIMYECKOU
PEMETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [lepruoamdeckoil CHUCTEMBl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg mnoarpynma (A-rpynma)y U «mnobodHas
noarpynna (b-rpynma)», manbie u OOJbIIME TMEPUOABI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  siApa, OOIIee 4YHUCIO DJIEKTPOHOB M paclpeiesieHHe HuX II0
AIICKTPOHHBIM CIIOSIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB AJIEMEHTOB M HUX COCIMHEHUW B Mpejenax MallbIX NMEepUoJOB U
TJIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKUE peakuuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENeHEeld OKUCICHUS
XUMHYECKHX DJIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATh) OOIME W CHEHU(UUECKUEe XUMHUYECKHUE
CBOMCTBa MPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKAAsl OIMKHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

COCTaBJSATb YPAaBHEHUS DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONNX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTb OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca ATUX PEaKIIHi;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANICHUN B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (opMyJie COCIMHCHMS,
MacCCOBYIO JIOJTEO BEIIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI 0 YPABHEHUIO
XUMUYECKOU pEaKInu;

COOJII0IaTh TIPABUIIA MOJIH30BAHUS XUMUYECKOM MOCY0M 1 1a00paTOPHBIM
o0opyoBaHMEM, a Tak)Ke IMpaBuja oOpalleHusi C BEUIECTBAMU B
COOTBETCTBHM C MHCTPYKIHSIMH TIO BBIMOJHEHUIO J1TA0OPAaTOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOUPAHUTO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yTiIeKUCIIoro ras3a);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAI0IINE KaYeCTBEHHbBIN COCTAB Pa3IMYHbIX
BCII[ECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHar-, docdar-, cunmkar-, cyiabdar-, THUIPOKCHUII-UOHBI, KATHOHBI
aMMOHHSI ¥ HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE ONEPALIMU MBICIIUTENLHOMN I€ITeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIIeHNEe, CUCTEMATU3AIINIO0, BBISIBIICHUE TPUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJI M3YyYCHHsI CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, eCTeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HaOII0eHNE,
U3MEpEeHue, MOICIMPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Koaun4yecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u
KonTtposabHbie
n/n TeM MPOrpaMMblI Beero
padoThI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5
' HPAKTUYECKO ACATeTbHOCTH
YyeJI0BeKa
BemecTBa 1 xumuueckue
1.2 15 1
peakiuu
Hroro no paszneny 20

Paznen 2. BaxHeillne npeacTaBUTeId HEOPraHUYECKUX BelleCTB

Boznyx. Kucnopon. Ilonstue

2.1 6
00 oxcuaax
29 Bonopoa.Ilonstue o kucnorax g
' U COJISIX
3 Boga. PactBopsr. [Tonsitue 06 5 |

OCHOBAHHAX

OCHOBHBIE KJIACCHI
2.4 . 11 1
HEOPTaHMYECKUX COCIMHCHHIMA

Wroro no pazneny 30

IpakTnyeckue
padoThI

daekTpoHHbIe (LU (pPOBHIE)
o0pa3oBaTejibHbIE pecypchl

but6moreka [IOK
https://m.edsoo.ru/71f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/71f41837¢c

bubmorexa [JOK
https://m.edsoo.ru/7141837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

Paznen 3. Ilepuoaguueckuii 3axoH u [lepuogudeckas cucrema xumnueckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢Bsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE pPe€aKIuu


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1 XUMHUYECKHX 3eMeHToB /1. W. 7 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHue
aToMa
XUMHAYECKAS CBI3b.
3.2 OKHUCIIUTENBHO- 8 buGnnorexa LIOK
) https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bubmuorexa [JOK
4! 1
TOro 1o pasiety > https://m.edsoo.ru/71f41837¢c
Pe3epBHOE BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIACC

Kosaun4yectBo 4yacos DJIEKTPOHHBIE
HaumMeHoBaHue pa3aejoB H TeM uugpoBbie
Ne i/m P Konrpoabnubie IIpakTHyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchbl
Paznen 1. BeniecTBO M XUMHYeCKHUE PeaKIun
L1 [ToBTOpeHnue u yrnyOaeHue 3HaHHA ) bubnuoreka [JOK
' OCHOBHBIX Pa3/eiioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 5 bubnmnoreka [JOK
' peaxkuumii https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAs JUCCOLIHALIMS. 2 1 1 bubnmnoreka [JOK
' XHWMHUYECKUE PEAKLINN B paCTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 15
Pa3nen 2. HemeTaJILI M UX COeXUHEHUS
)1 OO01mas XxapakTeprucTUKa XUMUIECKUX 5 1 bubnmnoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO01mas XxapakTeprucTUKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u eé 6 1 bubmmorexa [JOK
' pyrmHet. -€p https://m.edsoo.ru/7f41a636
COCITMHEHUS
OO6m1as XxapakTeprucTUKa XUMHUECKUX
23 aneMeHTOB VA-rpynmsl. A30T, pocdop u ux 8 1 bubmmorexa HOK
' PYTHIRL. ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO6m1as XxapakTeprucTUKa XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 1 buommorexa OK
) . py ’ poat https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Uroro no pazgeny 27
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Pa3nea 3. MeTa/liibl M X COeTHHEHHNS

. bubmuorexa [JOK
3.1 Obmpe CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubmuorexa [JOK
32 Bakueiume MeTaiuibl 1 UX COeJUHEHUS 16 hitps://m.cdsoo.ru/7f41a636
Wroro no pazneny 20
Paznen 4. Xumus u oKpyskamomas cpeaa
4.1 B Ba M MaTepHaibl B )KU3HU YEJIOBEKa 3 bubmorexa LOK
) eect p . https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
p st 3 but6mmoreka [IOK
C3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YHACOB I10O ITPOI'PAMME 68
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