MyHununansHoe 001eo0pa3zoBaTesIbHOE YUPEKICHNE
benoMopckoro MyHHIIMnanasHOro paiioHa

«CyMHOCﬂI{CKaH cpeanssa O6IHCO6P330B3T€HI)H3$I IIKOJIa

IIpunsra «YTBepxKIaI0»
HA MeJArorun4ecKoM coBere Jupexrop
(mpotoxoa Ne 1 ot 30.09.2023r.) B.A. Jlomam

MOLNUCAHO 3NEKTPOHHOM
noanucbto

Ceptudmkat:  705F 31A8 AADO 7710 B564 437B 8FC9 F1F8

Bnageney:  Jlomaw Bacunmii Anexceesny
[Deicteutenen: ¢ 23 Hoabpa 2022 r. 17:15:00 no 16 espana 2024 r. 17:15:00

Pabouas nporpamMmmMa y4yeOHOI0 npeamera

«XHUMHUSD»
OCHOBHOe€ 00111ee 00pa3oBaHue

Cpok peanuzanuu 2 rojaa

CocraBurenn: Ciaecapuyk JLA.,
YUHUTEIb XUMUU

Pecrryonmmka Kapenus
Benomopckuit paiton
c¢. Cymckwuii ITocag



COJEPXAHUE OBYUEHUSA

8 KJIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHATHS

IIpeamer xumuu. Ponb XumMuu B XKM3HM delloBeKka. XUMHA B CHUCTeME HayK. lena u BemiectBa. PU3NYECKUE
CBOMCTBA BEIIECTB. ArperaTHOe COCTOsIHUE BellecTB. [IoHsATHE 0 METO1aX MMO3HAHUS B XUMUH. UHCTbIE BEIIECTBA U CMECH.
CriocoOBI pa3zieneHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUUECKHE d1eMeHTbl. CUMBOJIBI XUMUYECKUX 3JIeMEeHTOB. [IpocThie 1 CiiokKHbBIE BEleCcTBa.
ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumrmdeckas (opmyna. BaJeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aTomMHass Macca. OTHOCHTENbHAsi MOJEKyJspHas Macca. MaccoBasi JOJsI XUMHUYECKOTO JJIEMEHTa B
COETUHEHUU.

KonnuectBo BemectBa. Monb. MossipHas Macca. B3auMocBsI3b KOJIMYECTBA, MACCHl M YHUCTIA CTPYKTYPHBIX €JUHUL]
BemiecTBa. PacuéTel mo opmMynaM XUMUIECKHX COCTUHEHUH.

Ousnyeckue U XUMHUUECKHE SBJICHUSI. XUMHUUECKas peakius U e€ Mpu3HaKu. 3aKOH COXPaHEHHsI MacChl BEIECTB.
Xumudaeckue ypaBHeHU. Kimaccnpukaus XUMAYECKIX peaKIui (COeAMHEHIS, PAa3IOKCHHS, 3aMCIIICHHSI, OOMEHA).

Xumuueckuii yIkcnepumenm:

3HaKOMCTBO C XHMHYECKOH TMOCYH0i, mnpaBuiaMu paboOThl B J1a0OpaTOpuM W NpUEMaMU OOpallleHHs ¢
1a00paTOPHBEIM 00OPYTOBAHUEM, H3YUYCHHE M OIMUCAHUC (DU3MYCCKHX CBONCTB OOPa3IOB HEOPIaHUYECKUX BEIICCTB,
HaOmoieHne (pU3NIeCKUX (IUTaBIICHHE BOCKA, TasTHUE JIbJa, PACTHPAHUE caXxapa B CTYNKe, KUIIEHUE M KOHCHCAITUS BOJIBI)
U XUMUYECKUX (TOpEeHHE CBEuH, MPOKAIWBaHWE METHOW MPOBOJIOKH, B3aUMOJIEHCTBHE MeJla C KHUCIIOTOW) SBIICHUH,
HaOJI0IeHHe U ONMCAaHME MPU3HAKOB MPOTEKAHUSA XMMUYECKHX peakiuil (pa3iokeHHe caxapa, B3aUMOJCHCTBHE CEpHOM
KHCJIOTHI C XJIOpUAOM Oapus, pasnoxkenue ruapokcuaa meau (I1) mpu HarpeBaHwmm, B3anMOACHCTBHE JKelle3a ¢ pacCTBOPOM
comu Mmemu (ll), m3ydeHme crmocoOOB pa3fencHHs cMeced: ¢ TOMOIIbI0 MaraWTa, (GUIBTPOBAHHE, BBHIIAPHUBAHIUE,
JUCTUIUIAIMS, Xpomarorpadusi, NMPOBEJICHUE OYUCTKH IOBAPCHHON COMM, HAOJIOJCHHE M OIKCAaHUE pE3yJIbTaTOB
IIPOBEACHUS ONBITA, MITIOCTPUPYIOIIET0 3aKOH COXPAaHEHUS MacChl, CO3/IaHUe MOJIeNeil MOJIeKy (LIapOCTEPKHEBBIX).

Baskneiiuue npeacraBuTe M HEOPraHUYeCKUX BellecTB

Bozayx — cmech ra3os. CoctaB Bo3ayxa. Kucimopos — aieMeHT U MpocToe BemecTBo. HaxoxaeHue Kucioposa B
npupojie, Gu3MYeckne W XUMHYeckue cBoiictBa (peakumu ropeHus). Oxcunpl. [lpumenenue kucnopona. CrocoOsl
MOJyYCHHsT KUCIOPOAa B JT1a00OpaToOpuu M MPOMBIIIICHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — aioTponHas
MOIUHUKAIHS KHCIOPOa.

TernoBoit 3ddekT XxuMHUECKOil peaknuy, TEPMOXHMMHUUYECKHE ypaBHEHHS, 9K30- M JHJIOTEPMHUUYECKHE PEaKIHH.
TormmBo: yroib U MeTaH. 3arps3HEHUE BO3AyXa, YCUICHHE MApHUKOBOTO 3 dekra, pa3pyIIieHue 030HOBOTO CIIOSL.

Bomopox — ameMeHT W mpocToe BemecTBO. HaxoaeHue BOJAOpOAa B TPHUPONE, (U3HMUSCKHE W XUMHUYCCKHE
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI TIOyUeHusl. KucioTs! u comu.

MousipHblii 00BEM Ta30B. Pacu€Thl MO XMMUYECKUM YPAaBHEHUSIM.

®duznyeckue cBoiicTBa BoJbl. Bonma kak pactBopurenb. PactBoprl. HacklllleHHbIE M HEHACBILIEHHBIE PACTBOPHI.
PacTtBopuMOCTh BemiecTB B Bojie. MaccoBasi 10 BEIIECTBa B pacTBOpe. XUMHUUECKHe CBOMCTBa Boabl. OcHOBaHus. Poib
pPacTBOpOB B MPHUPOJE M B JKU3HHU uesoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HeHHEe MPUPOIHBIX Boa. OxpaHa u
OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heopranndeckux coequnennii. Okcuapl. Knaccudukanus okcuaoB: coiaeodpasyroniie (OCHOBHEIE,
KHUCIIOTHBIE, amM(oTepHble) U HecolieoOpasyromue. HomeHknarypa okcuaoB. Du3MUeckrne W XHUMHYECKHE CBOWCTBA
okcuoB. [Tomyuenue okcuI0B.

OcHoBanus. Kiaccudukarnus OCHOBaHMI: INENOYM M HEPACTBOPHMEIC OCHOBaHHA. HOMEHKIIaTypa OCHOBaHHU.
dusnueckue U XUMUUECKHEe CBOMCTBAa OcHOBaHUM. [lomyueHne ocHOBaHUM.

Kucnotel. Knaccupukamus kucnor. Homenknarypa kucinor. @u3ndeckne U XUMUYECKHE CBOMCTBAa KHUCIOT. Psif
aktuBHOoCcTH MeTaoB H. H. bekerosa. Ilonyyenue KUcior.

Comn. Homenkiatypa coneil. @uznyeckue U XuMU4eckue cBoricTBa comneil. [Tomyuenne conei.

I'eneTnueckas cBs3b MEXIY KiI1acCaMH HCOPTaHUYCCKUX COGﬂHHeHHﬁ.

Xumuueckuit 3Kcnepumenm:

KaueCTBEHHOE OIIPEJeIICHIE COJICpKaHUA KHCIOpoJa B BO3AyXe, IOJyYEeHHE, cOoOMpaHHWe, paclo3HABaHUC H
U3y4YeHHE CBOWCTB KHCIIOPOJa, HAOJIOJIEHUE B3aMMOJCWCTBHS BEHIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHUS M
TIpeKpaiieHus: ropeHus (Toxapa), 03HaKOMJICHHE ¢ 00pa3I[aMi OKCHJIOB M ONMCAaHUE WX CBOMCTB, TOJTy4YeHHE, COOMpaHue,
pacro3HaBaHHE W U3y4YCHHE CBOMCTB BOAOpOjaa (ropeHue), B3aumojeiicteue Bomopona ¢ okcuaoMm menu (I1) (Bo3moxkHO
HCIIOJIb30BaHNE BUICOMATEPHAIOB), HAOMIOIEHNE 00pa3IoB BEIIECTB KOJIMISCTBOM | MOJIb, HCCIIeIOBAaHNE OCOOCHHO CTEH
pacTBOpPEHHUSI BELIECTB C PA3JIUYHOM PACTBOPHUMOCTHIO, MPHUTOTOBJICHHE PACTBOPOB C OINpPENCIEHHOM MAacCOBOW OJieH
PACTBOPEHHOTO BEIIECTBA, B3aMMOJACHCTBHE BOJABI C MeTaIaMd (HATPHEM W KaiblueM) (BO3MOXHO WCIIOJIb30BaHHE



BH/ICOMATEPHAIIOB), MCCIICOBaHNE OOPa3llOB HEOPraHMYECKHX BELIECTB PA3IMYHBIX KIJIACCOB, HAOJIIOAEHHE W3MEHEHHS
OKpacKH MHIMKATOPOB B pacCTBOPax KHUCIIOT U LIeJI04eH, n3ydeHne B3anmozencTsus okcuna meau (1) ¢ pactBopom ceproit
KHUCJIOTHI, KUCIIOT C MeTaJulaMH, PeaKIuii HeUTpai3auy, OoIydeHHe HePaCTBOPUMBIX OCHOBAHHMA, BRITECHEHHNE OHOTO
MeTaJula APYTUM U3 pacTBOpPA COJIH, pellieHHEe HKCIIEPUMEHTANBHBIX 33a4 110 TeMe «BakHeiline kiaccsl HEOpraHMYeCKUX
COCIUHEHU».

Hepuoanyeckuii 3axoH u [lepuoguyeckas cucrema xumudeckux djiementon /. . MenaeneeBa. CTpoeHue
aToMoB. XuMu4eckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PeaKIH

[epBble MOMBITKH KJIACCUPUKALMHA XUMUUECKHUX 3JeMEHTOB. [IoHsATHE O Ipynnax CXOHBIX 3JIEMEHTOB (IIEJIOYHbIE
U IIEJOYHO3EMENIbHBIE METAJIbl, TaJOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTepHBIE OKCHIBI U
THIPOKCHU/IEI.

Ilepuonuueckuii 3akoH. Ilepuonudeckas cucrema xumuueckux emeHToB Jl. . Menneneesa. Kopotkonepuoanas
u anuHHONepuoaHas Gpopmsel [lepruoanyeckoii cucteMbl xumuaeckux anemeHToB Jl. M. Menneneesa. [lepronsl n rpymimsl.
OU3MYECKUI CMBICI OPSIKOBOTO HOMEpa, HOMEPOB IIEPHO/IA M TPYIIITHI SIEMEHTA.

Crpoerne atomoB. CocTaB aTOMHBIX siep. M3oTombl. DnekTpoHbl. CTpoeHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuyeckux aneMeHTOB Ilepuonmueckoit cucremsl JI. M. MenneneeBa. XapakTepUCTHKa XHUMHYECKOTO
3JIeMEHTa 10 ero noJyoxxkeHuto B [lepuonuueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHCHHS paJlyca aTOMOB XHMHYECKHX JJIEMEHTOB, METAIUIMYCCKHX W HEMETAJLTHYECKUX
CBOMCTB IO TPYIIaM U MEPHOAAM.

3nauyenue Ilepuoguueckoro 3akoHa u Ilepuoauueckoil CUCTEMBbl XUMHUYECKUX JIEMEHTOB IJIS PAa3BUTHSA HAYKH U
npaktuku. J. . MenaeneeB — yu€Hblil M rpaskJaHUH.

Xumnueckasi cBs3b. KoBaneHTHas (HOJSpHAas M HEMOJSIpHAs) CBA3b. OJNEKTPOOTPUIATEIBHOCTh XHMHUYECKUX
371eMeHTOB. loHHAas CBSA3b.

CreneHp okucieHust. OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE pPeaKIuu. [Ipomecchl OKUCICHHUS W BOCCTAHOBIICHHS.
OKHUCIUTENN U BOCCTAHOBUTEITH.

Xumuueckuii sIkcnepumenm:

H3ydeHHe 00pa3IoB BEIIECTB METAIUIOB U HEMETAJUIOB, B3aUMOACHUCTBIE THAPOKCHIA IIMHKA C PACTBOPAMH KHUCIIOT
U IIEeN0YeH, IPOBEICHNE OMBITOB, WLTIOCTPUPYIOMNX NPUMEPHl OKHCIHTEIFHO-BOCCTAHOBUTENBHBIX peakiuid (TOpeHue,
peaKiuy pa3ioKeHUs, COSTUHEHUS).

Mesicnpeomemmnoie ceasu

Peanmzanus MexXnpeAMETHBIX CBS3eH MPU U3YUCHUH XUMHUH B 8 KJIacce OCYIIECTBISECTCS Yepe3 MCIOIb30BaHNE KaK
OOIIMX EeCTECTBEHHO--HAyYHBIX MOHATHM, TaK M IOHSATHH, SIBISIOIIMXCS CHUCTEMHBIMU JJISl OTIENbHBIX IPEIMETOB
€CTEeCTBEHHO--HAYYHOTO LIUKJIA.

OOmume ecTeCTBeHHO--HAYYHBIC TIOHATHSA: HAy4YHBIH (hakT, THIIOTE3a, TEOpHs, 3aKOH, aHalli3, CHHTE3,
KIaccu(UKaIus, MepuoTUIHOCT, HAOIIOCHHE, SKCIIEPUMEHT, MOJCITUPOBAHNE, U3MEPECHUE, MOJICNb, SIBICHUE.

@dusuka: MaTepus, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, M30TOIBI, PagHOaKTHBHOCTb, MOJIEKYIHa,
ANIEKTPUUECKHUI 3apsiJi, BEIIECTBO, TEJI0, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (U3MYECKUe BEIUYMHbI, €IUHHIIBI
HU3MEpEeHHsi, KOCMOC, ITaHeTHI, 3BE3/61, COHIIE.

buonorus: Gorocunres, npixanue, onocdepa.

I'eorpadus: armocdepa, rugpochepa, MUHEpabl, TOPHBIE TOPOJIbI, MOJIE3HbIE WCKOIAEMble, TOIUIMBO, BOJHbBIE
pecypcHlL.

9 KJIACC

BemecTBO M XUMHYecKasi peaKIus

Ilepuoauueckuii 3akoH. [lepuonndeckas cucrema xumudeckux anneMeHToB [[. . MenneneeBa. CTpoeHue aToMoB.
3aKOHOMEPHOCTH B H3MEHEHHMU CBOWCTB XMMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX MEPHOAOB, Kalus, KaIbLUS M HX
COCTMHEHHUI B COOTBETCTBUH C TIOJOKEHHUEM SJIEMEHTOB B [lepHoandecKoii cHCTeMe M CTPOEHHEM MX aTOMOB.

CrpoeHue BemecTBa: BHIBI XUMHUYECKOW CBs3W. THUMBI KPUCTAUIMUECKHUX PEMIETOK, 3aBHCHMOCTH CBOWCTB
BEIIECTBA OT TUIA KPUCTAJUINYECKOHN PEMETKH U BUA XUMUUECKOH CBA3H.

Krnaccudukamus 1 HOMEHKIaTypa HEOPTaHWYECKHX BEUIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCSA K
Pa3IMYHBIM KJIACCaM HEOPTaHMYECKUX COSANHEHHNH, TeHETUYECKas CBSA3b HEOPTaHWUIECKHUX BEIIECTB.

Krnaccudukanms XMMHUUECKUX peakyii 0 pa3IMYHBIM IIPHU3HAKaM (II0 YHCITy M COCTaBy y4YacTBYIOIIMX B PEAKLIUH
BEILECTB, MO TEIJIOBOMY 3((EKTy, M0 M3MEHEHHIO CTEIeHEH OKUCICHUS XUMHYECKHX 3JIEMEHTOB, O 00paTHMOCTH, IO
YYacTHIO KaTanu3aTropa). IK30- U SHIOTEPMHUIECKHE PEAKIIUH, TEPMOXUMHUUIECCKIE YPaBHEHNUS.

[TonsiTre o ckopoctn XuMH4Yeckor peakuuu. IToHsTHE 00 0OpaTUMBIX M HEOOPATHMBIX XMMHUYECKHX PEAKIHAX.
Ilonatue 0 TOMOTEHHBIX M TIeTepOreHHBIX peaknuax. Ilonatue o katamuse. IloHATHE O XMMUYECKOM DPABHOBECHU.
@DaKTOpHI, BIUAIONINE HA CKOPOCTh XMMHUYIECKOH PEaKINX 1 MOJI0KEHHE XUMHUIECKOTO PABHOBECHS.

OKHCIHATENFHO-BOCCTAHOBUTENIFHBIE PEAKIINH, HJIEKTPOHHBIN OaTaHC OKUCIUTEIHHO-BOCCTAHOBUTEIBFHON PEaKIINH.
CocraBieHuEe YpaBHEHUI OKUCIMTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIMHA C HCIOJB30BAaHHMEM METOAA 3NIEKTPOHHOIO
Gamanca.



Teopust dIEKTPOIUTHUECKON OUCCOLMALUU. DIEKTPOIUTHl M HENEKTPOJIUThl. KaTuoHbl, aHMOHBL. MexaHu3m
JUCCOIMAIIMKM BCIICCTB C Pa3IMYHBIMU BUAAMH XHMHYECKOH cBsizu. Cremenp muccornmanuu. CWibHBIE W Ci1a0bie
3JIEKTPOJIUTHL.

Peakiiuu moHHOrO OOMEHA. YCIIOBHUS MPOTCKAHHS PEAKIUil MOHHOTO OOMCHA, MOJIHBIC M COKpAIIEHHBIC WOHHBIC
ypaBHeHHs peakiuil. CBOWCTBa KHCJIOT, OCHOBAaHMH W COJIcH B CBEeTE MPEIACTABICHUNA 00 JIIEKTPOIUTHYCCKOU
quccouuanuu. KauecTBeHHble peakiiuy Ha HOHBL. [IoHsATHE O rUapOoau3e Comeil.

Xumuueckuii Ikcnepumenm:

03HAKOMJIEHHE C MOJETSMH KPUCTAUITMUECKHX PEHIETOK HEOPraHUYEeCKHX BEIIECTB — METAIOB U HEMETAJJIOB
(rpadura u anmasa), CIOXKHBIX BEHICCTB (XJIOPUAA HATPHS), UCCICIOBAHUEC 3aBUCUMOCTH CKOPOCTH XUMHUCCKOU PEaKIUu
OT BO3JCHCTBUS PA3IMIHBIX (PaKTOPOB, UCCIIETOBAHHE IEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, IPOIIECCA TUCCOIHALIAN
KHCJIOT, IENOoYeH W coJied (BO3MOXKHO HCIIONB30BAHUE BHJCO MATCPUAIIOB), MPOBEACHUC OIBITOB, HIUTFOCTPHPYIOLIMX
MPU3HAKK MPOTCKAHMs PeaKInii MOHHOTO oOMeHa (0Opa3oBaHME OCalKa, BBIJCICHHE ra3a, 00pa30oBaHUE BOJBI), OMBITOB,
WUTIOCTPUPYIOIIAX ~ TPUMEPHl  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  peakimuid  (TOpeHHe, peakmud Pas3lIoKeHHs,
COCIMHEHUS), PAcllO3HABAHNWE HEOPTaHWYECKHX BEHIECTB C MOMOINBI0 KAaYeCTBEHHBIX PEAaKIWi Ha HWOHBI, pPEUICHHE
SKCIIEPUMEHTAIbHBIX 3a7au.

Hemertayuibl M MX cOelMHEHUS

OOm1ast xapaKkTepuCTHKA TajJoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC CTeIIeHN OKucieHus. CTpoeHne
U (U3UYCCKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOrCHOB. XMMHUYECKUAE CBOMCTBA Ha MpuUMepe XJopa (B3aUMOCHCTBUE C
MeTaJulaMH, HeMeTajulaMH, uiefodamu). XiopoBogopond. CoisHas KHCIOTa, XMMUYECKHE CBOWCTBa, IOJy4YEeHHE,
npuMeHenue. JlefcTBue xyopa U XJIOPOBOAOPOJA HAa OPraHu3M 4YesloBeKa. BakHeHiune XJIOpuIbl U UX HAXOXKIEHUE B
IIpUpOJIE.

Obmas xapaktepuctuka 35eMeHTOB VIA-rpymmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBbIC CTCICHU
okucneHns. CTpoeHne W (U3MUYECKHe CBOWCTBA MPOCTHIX BEHIECTB — KUCIOPOJA U CEphl. AJIOTPOIHBIC MOTU(DHUKAINN
KHCJIOPOAa U cepbl. XUMHUECKUE cBOiicTBa ceprl. CepoBOIOPO, CTPOCHNUE, (PN3NIECKHE M XUMHUIECKHE CBOWCTBA. OKCHABI
cepbl Kak MPEACTABUTEIN KUCIOTHBIX OKCHAOB. CepHas KuCIIOTa, (DU3MYCCKHEe M XHMHYECKHE CBOMCTBa (0OIIME Kak
TIPECTaBUTEIS KJIacca KUCIIOT M Cenn(pUIecKre). XUMHUIECKHAE PEaKIIuH, JIeKallie B OCHOBE IMPOMBIIIICHHOTO criocoba
TIONYYCHUS CEPHOM KUCIOTHI. [IpuMeHenne cepHoit KucmoThl. Conu CepHOW KHUCIOTHI, KAaUeCTBEHHAS peaklns Ha cynbdar-
noH. HaxoxneHue cepbl U €€ COSAMHEHUU B NpUpPOAE. XUMUUECKOE 3arpsA3HEHHUE OKPYXKalolled Cpellbl COCIUHEHUSIMU
cepbl (KUCJIOTHBIE JOXK/IH, 3arpSI3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIIECHHUS.

OOmrast xapakTepucThkKa 31eMeHTOB VA-Tpymmbsl. OCOOCHHOCTH CTPOSHUS AaTOMOB, XapakKTepHBIC CTEICHH
OKHCJIEHHs. A30T, paclnpocTpaHeHUe B mpupoje, (pU3MYeckue U XMMHUUECKHe CBOWCTBAa. KpyroBopoT azora B mpupoje.
Ammuak, ero (pusMyecKHe W XUMHUYCCKHE CBOWCTBa, MojydeHue u npumeHenune. Cond aMMOHHS, MX (DU3HUYSCKHUE WU
XUMHUUYECKHE CBOMCTBA, NpuMeHeHue. KadecTBeHHass peakuusi Ha MOHbI aMMOHHUS. A30THasl KUCIOTa, €€ MOJIyd4eHHUE,
¢u3ndeckne W XMMHUYECKHe CBOMCTBA (00IIMEe KaK MPENCTaBHTENS Kiacca KUCIOT M cnenuduyeckue). Vcnonp3oBaHue
HUTPATOB U COJIE aMMOHHsI B KaueCTBE MUHEPAIbHBIX YI0OpeHHM. XUMHUYECKOe 3arps3HEHHE OKpYIXKalollel cpembl
COCIMHEHUSMH a30Ta (KUCIOTHBIE MOXKAM, 3arps3HEHHEe BO3/AyXa, HOYBBI M BomoéMoB). dDocdop, ammoTpomHbIe
Momudukanmn Gocdopa, pusmyeckrne u xummdeckue cpoiictBa. Okenn pochopa (V) u dpochopHas kucnora, puznIecKue
U XUMHUYECKUE CBOMCTBA, mostyueHue. cmnons3oBanue ¢pochaToB B KaUeCTBE MUHEPATBHBIX YI00PEHHIA.

Ob6miast xapaktepucTuka 3j1eMeHTOB |V A-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTECPHBIC CTEICHHU
OKHUCIICHHS. YTIIEPOJ, aJUIOTPOIHBIE MOAH(MUKAIINH, PACIIPOCTPAHEHUE B MPUPOIE, (HU3NIECKAE W XUMUIECKUE CBOMCTBA.
Ancop6mms. KpyroBopot yriepona B mpupoze. OKCHABI yrilepoja, X (pu3ndeckue U XUMHISCKUE CBOMCTBA, IEHCTBHE HA
JKUBBIC OPTAHW3MBI, TIONyYCHHE WM TIPUMECHEHHE. DKOJOTMYECKHe TPOOIeMbl, CBs3aHHBIE ¢ Okcuaom yriepoaa (1V),
THIIOTE3a TII00ANBEHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBEIA 3()(dekT. YTonbpHAs KUCIOTa U ¢€ CONH, uX (hu3mdeckue u
XMMHWYECKHE CBOWCTBA, IOJyYeHHE M IpuMcHeHHWe. KavecTBeHHas peakmus Ha KapOoHaT-WOHBL. lcmonk3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, POMBIIINIEHHOCTH U CETLCKOM XO3SCTBE.

[TepBoHaUaNbHBIE TOHATHA OO0 OPraHMYECKHX BEMIECTBAX KaK O COCMWHEHUSIX yriiepoja (MeTaH, dTaH, dTHUJIECH,
alleTWIICH, STaHOJ, TIHIEPHH, YKCyCHas KHUCIOTa). [IpHpOIHbIE MCTOYHHKH YTIIEBOJOPOIOB (Yrojb, MPUPOJHBIA Ta3,
He(Th), MPOMYKTHI UX MEepepadoTKH (OEH3WH), UX POJIb B OBITY M MPOMBINIIICHHOCTH. [ToHATHE 0 OMOJOTHMYECKU Ba)KHBIX
BEI[ECTBaX: >KMpaxX, Oemkax, yrieBoJaXx — W WX POJH B KM3HM 4YeJoBeKa. MaTepuanbHOE €IWHCTBO OPTaHUYECKUX W
HEOPraHUYECKUX COEAUHEHUM.

KpemHunii, ero ¢pusndeckue 1 XUMHIESCKHE CBOWCTBA, MOMy4YeHUe U mpuMeHeHne. COSMHEHUS KPEMHUS B IPUPOJIC.
O6mue mpexacraBineHuss 06 okcuae kpemuus (IV) m kpemHueBoil kuciore. CHIMKATHI, UX HCIOJB30BaHHE B OBITY, B
MIPOMBINUICHHOCTH. BakHeHIIne CTPOUTENIFHBIC MaTePHAJIBI: KEPaAMHKa, CTEKIIO, IEMEHT, OETOH, kene300eToH. [Ipobnemsl
0€30MacHOr0 UCIOJIh30BAHUS CTPOUTEIHHBIX MATEPHAIOB B IOBCEIHECBHOM YKHU3HH.

Xumuueckuii Ikcnepumenm:

H3ydeHne oOpa3IioB HEOPTaHMUECKUX BEIIECTB, CBOHCTB CONSTHOW KHCJIOTHI, IPOBEICHUE KaYeCTBEHHBIX PEaKIHN
Ha XJIOPUJI-UOHBI M HAOIO/ICHUE MPU3HAKOB MX MPOTCKAHMS, OTBITHI, OTPAXKAIOIKE (PU3HMICCKIE U XUMHUCCKUE CBOWMCTBA
TaJIOTEHOB W WX COCIUHEHHH (BO3MOXHO HCIIONB30BAaHHE BHICOMATEPHANIOB), O3HAKOMIICHHE C OOpa3maMu XJIOPHIOB



(rayoreHUI0B), O3HAKOMJICHHE C O0paslamMu cepbl M ¢ COCAMHCHHUSIMHU (BO3MOXKHO HCIIOJIh30BAHUE BUICOMATEPHATIOB),
HAOJIOZICHUE TMpolecca OOYIIMBaHMS caxapa IOJA JCHCTBHEM KOHLCHTPUPOBAHHOW CEPHOW KHUCIOTBI, H3YYCHHC
XUMHUYECKHX CBOHCTB pa30aBICHHON CEpPHON KHCIOTHI, TPOBEJCHWE KAaYeCTBEHHOW peakiuu Ha Cyib}ar-woH wu
HaOJIOICHUE TpU3HAKa e€ MPOTCKaHUs, 03HAKOMJICHHE ¢ ()U3UYECKUMHU CBOWCTBAMH a30Ta, ¢ocdopa U UX COCAUHCHHUU
(BO3MOXKHO MCIIOJIb30BAaHKE BUACOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOCHOpPHBIX YIOOpeHHUH, MOTyYeHHE, COOMpaHue,
pacro3HaBaHHE W W3yYEHHUE CBOWCTB aMMHaKa, IPOBE/ICHHE KAaUYECTBEHHBIX peakluil Ha MOH aMMOHHA H (ocdar-uoH 1
W3yYeHNE NPU3HAKOB WX IPOTEKAHWS, B3aWMOJCHCTBHE KOHIICHTPHPOBAHHON a30THOM KHCIOTHI C MEObI0 (BO3MOXKHO
UCTOJB30BaHUE BUICOMATEPHUATIOB), H3YYCHHE MOJICNICH KPUCTAUTUUCCKUX PEMIETOK anMasa, rpadura, (yiuiepeHa,
03HAKOMJICHUE C MPOIECCOM aICcOPOIMK PacTBOPEHHBIX BEIICCTB aKTHBHPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a,
MOJy4eHne, coOnpanue, paclo3HaBaHUE W M3YUYEHHE CBOMCTB YIIIEKUCIIOTO Ta3a, IPOBEICHIE Ka4eCTBCHHBIX PeakIii Ha
KapOOHAT W CWJIMKAT-WOHBI M W3yYCHHWE NPU3HAKOB WX MPOTCKAHMS, O3HAKOMIICHHE C TMPOIYKIUCH CHIMKATHOU
MIPOMBIIIJIEHHOCTH, PEICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « BakHel11e HeMeTallIbl U UX COCTUHEHUS.

MeTaJjljbl M MX COeTMHEHUS

OO0mas xapakTepUCTHKa XUMHUYECKHX SJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX MOJOXeHus B [lepmommueckoit
cuctemMe xumuueckux snementoB J[. M. MenneneeBa u crpoenust aromMoB. CTpoeHHe MeTalljioB. MeTaandeckasl CBsi3b U
MeTaJuIMdecKas KpHCTAIUIMYecKas pemeéTka. OJICKTPOXUMHYECKHH psl HampsDkeHHd MerauioB. Du3mdeckue u
XIMHUYECKHE CBOWCTBa MeTaiwioB. OOmme croco0Bl MOTYYeHHS MeTauioB. IIOHATHE 0 KOPPO3WH METAalUIOB, OCHOBHBIC
cnoco0bl 3amuThl UX OT Koppo3uu. CruiaBel (CTalib, YyTyH, IIOPIIOMHHUH, OpOH3a) U HMX NPUMEHEHHE B OBITY H
MIPOMBIIIIJIEHHOCTH.

Ilenounsle MeTambl: nojokeHue B Ilepuoamdeckoil cucteme xumuueckux snemMeHToB [I. M. Menneneesa,
CTPOEHHE MX aTOMOB, HaxOXkJeHuE B mpupojae. PU3nMUeckue U XUMHUYECKHEe CBOWCTBA (Ha MpUMeEpe HATPUsl W Kayusd).
OKcubl ¥ THAPOKCHIIBI HATPHSI U Kanusl. [[puMeHeHue MEeT0YHbIX METaNIOB M UX COSTUHEHHM.

[[lenovyHO3eMENBHBIC METAUIBI MArHUH ¥ KalbIU: TONOXKeHHe B [leproagmdeckoil cucTeMe XUMHUYECKUX
anemenToB J{. 1. MeHneneeBa, CTpoeHHE WX aTOMOB, HaXOXIeHHE B mpupoie. Puzndeckne M XUMHUYSCKHE CBOICTBa
MarHusi ¥ Kajbllus. BakHeHInne coenuHCHUs Kanblus (OKCHI, THAPOKCH[, coyik). JKECTKOCTh BOIBI U CIIOCOOBI €€
YCTpaHCHUSI.

AmoMuHui: nonoxxeHue B [lepuonnueckoit cucreme xumuueckux snemeHToB /. M. Menneneesa, crpoenue atoma,
HaXOXKJCHUE B pupoje. Pusnueckrue U XUMUUCCKUE CBOUCTBA aIIOMUHMS. AMGOTEPHBIC CBOMCTBA OKCHIIA U THAPOKCHIA
ATFOMUHUSL.

Keneszo: nonoxenue B Ilepuonndeckoil cucteme xumuueckux siaemeHtoB . M. MenaeneeBa, cTpoeHue atroma,
HaxoXXJeHue B mpupoje. Pusnueckne M XUMHUYECKHE cBoiicTBa xene3a. OKCHIBI, THAPOKCHIBI U conu sxene3a (I) u
xkenesa (1), ux cocras, cBOMCTBA U TIOTyUYEHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C O0Opa3laMH METaJUIOB W CIUIABOB, MX (DU3WYECKUMH CBOWCTBAMH, H3YYCHHE pPE3yJIbTaTOB
KOPPO3UH METAJUIOB (BO3MOYKHO HCIIONB30BAHKME BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECHCTBUS OKCHJA KalbIUs U
HaTpusi ¢ BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHUACOMATEPHANIOB), HCCIEIOBAaHUE CBOWMCTB KECTKOW BOJBI, Mpoliecca
TOPEHHUsS JKele3a B KHCIOpoze (BO3MOXKHO HCIOJB30BaHUE BUICOMATEPHANIOB), NMPHU3HAKOB MPOTEKAHHUS KaueCTBEHHBIX
peaxIuii Ha MOHBI: MAarHUs, KaJIBIUs, alIOMUHIS, IIMHKA, xene3a (1) u xeneza (1), menu (I1), Habmronenue n onucanue
MPOIIECCOB OKpANIMBAHM MJIAMEHH MOHAMHU HATPHS, KIUS U KajbIUs (BO3MOXHO HCIIOJIB30BaHUE BHUAEOMATEPUATIOB),
ucciegoBaHne aM(pOTepHBIX CBOWCTB THIPOKCHIA aTFOMHHUS W THAPOKCHA IIMHKA, PEIIeHUE IKCIIEPIMEHTAIBHBIX 3a7a4
mo TeMe «BakHeHIne MeTauIbl 1 UX COCIMHCHU.

XuMHA M OKpY:KaoLIas cpeaa

BemecTBa U MaTtepuanbsl B OBCEIHEBHOM >KU3HU 4esloBeKa. be3omnacHoe MCMoNb30BaHUE BEIIECTB M XUMUYECKUX
peaximii B ObiTy. [lepBas mOMOIIB IPH XUMHYIECKUX 0)KOTAX U OTPABIICHHUSAX.

XUMUYEeCKOe 3arpsi3HEHNE OKPYXKAroIIel cpenbl (MpeaenbHas J0MyCTUMast KOHIIEHTpanus BemecTs, ganee — [1JIK).
Ponb XuMuM B peieHHH SKOJIOTHYECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne 00pasoB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MIOJIMMEPHBIE MaTepHaJIbl).

Mearcnpeomemnmnoie ceasu

Peanu3zanust MexxnpeaMETHBIX CBsI3el MPU M3YUEHHH XUMHUH B 9 Kllacce OCYIIECTBISETCS YePE3 UCIIOIb30BAHUE KaK
OOIIMX ©CTECTBEHHO-HAYYHBIX IOHSATUH, TaK W IIOHATHH, SBISIOMIMXCS CHCTEMHBIMH Ui OTHACIBHBIX IPEIMETOB
€CTECTBEHHO--HAyYHOTO IIUKJIA.

OOume ecTeCTBEHHO-HAyYHBIC TOHATHSA: HAy4HBIH (akT, THUIIOTe3a, 3aKOH, TEOpHs, aHaIHW3, CHHTE3,
KkinaccuuKanus, MePUOAUIHOCTh, HAOIMIOJACHUE, O3KCIICPUMCHT, MOJCIHPOBAHUC, W3MEPCHUE, MOJCIb, SBICHHE,
MIAPHUKOBBIN AP HEKT, TEXHOJIOTHS, MaTSPHAIIBI.

Om3uka: MaTepHusi, aTOM, 3JEKTPOH, NMPOTOH, HEWTPOH, WMOH, HYKJIHI, W30TOMBI, PAJAMOAKTHBHOCTH, MOJIEKYIIA,
ANEKTPUYCCKUIA 3apsi]], TPOBOIHUKH, MOJYIIPOBOIHUKY, JUIICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE



COCTOSIHME BEILECTBA, ra3, PacTBOpP, PAaCTBOPUMOCTh, KPHUCTAIMYCCKAas PEHIETKA, CIUIABBI, (PU3MYCCKUC BEIUYMHBI,
CIMHUIIBI H3MEPCHHUS, KOCMUYECKOE MMPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dotocuHTe3, nBIXaHWE, OWOChepa, HSKOCHUCTEMA, MHUHEpPAIbHBIE YIOOpEHUs, MHUKPOIJIEMEHTHI,
MaKpOJJIEMCHTHI, TUTATCIILHBIC BEIICCTBA.

Teorpadus: armocdepa, ruapochepa, MUHEPAIbI, TOPHBIC MOPOJBI, MOJIC3HBIE HCKOIACMbIC, TOILTUBO, BOJHBIC
pecypchbl.
IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOI'PAMMBI 110 XUMUHU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30BAHUSA

JINYHOCTHBIE PE3YJIbTATBI

JIMIHOCTHBIE pe3yIbTAaThl OCBOCHHS IPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTHIAIOTCS B XO/€ O0YICHUS
XUMHU B €IUHCTBE Y4eOHOW U BOCHHMTATEIHOW AEATENbHOCTH B COOTBETCTBHU C TPAJUIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMA ¥ JTyXOBHO-HPABCTBEHHBIMHM IEHHOCTSIMH, IPUHATBIMH B OOLIECTBE NpaBWJIaMH M HOPMaMH
MIOBEICHHS U CIIOCOOCTBYIOT NPOIIECCaM CaAMOIIO3HAHMS, CAMOPA3BUTHS M COL[HATHM3AIIH 00y JatOIIUXCSL.

JIu4HOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYalONIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM IMO3MTHBHBIX
LIEHHOCTHBIX OPUEHTAIU{ U pacIIpeHHe ONbITa AATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTH4ECKOro BOCMUTAHHUS:

LIEHHOCTHOT'O OTHOIICHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACIIEAMIO, TOHUMAHUS
3HAUEHMs] XMMHUUYECKOH HayKH B )KU3HH COBPEMEHHOr'0 OOLIECTBA, CIIOCOOHOCTH BIAJIETh TOCTOBEPHOI MH(pOpMalmen o
MIEPEIOBBIX IOCTI)KEHHUAX M OTKPBITHSIX MHPOBOH M OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
ycTpoiicTBe MHUpa 1 O0IIECTBa;

2) rpaIaHCKOr0 BOCITUTAHUS:

NPEICTAaBICHUA O COLIMANbHBIX HOPMax M MPaBUIaX MEXKIMYHOCTHBIX OTHOUIEHHH B  KOJUICKTHUBE,
KOMMYHUKaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-HCCIIEIOBATENbCKON, TBOPYECKOW M APYIuX
BU/aX JAEATEIBHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HONW COBMECTHOH JESTENbHOCTH TPH BBINOJIHEHWH YYEOHBIX,
MO3HABATENBHBIX 3a7a4, BBHIMOJHEHUH XHMHUYECKHX OSKCIEPHMEHTOB, CO3JIaHUH YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOTIOHMMaHHMIO U B3aMMOIIOMOIIN B MPOIIEcCE 3TOH ydeOHOH AeATeTbHOCTH, TOTOBHOCTH OLICHHBATH CBOE MTOBEACHHE
U TIOCTYIKH CBOMX TOBAapHIIEH C TMO3WIMM HPABCTBCHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCJIEACTBHA
MIOCTYTIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUECKHE TPEJCTABICHUS O BEUIECTBE M XWMHYECKOW DPEakIMH, COOTBETCTBYIOLIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKH M COCTABIISIOIINE OCHOBY JUIS ITOHMMAaHHS CYITHOCTH HAayYHOH KapTHHBI MHpPA, IPEACTaBICHUSI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHUPOAbI, B3AaUMOCBS3SX YeJOBEKa C NMPHUPOJHOW CPEeIOH, O POJIM XHMHH B
MIO3HAHWHU 3THX 3aKOHOMEPHOCTEH;

MIO3HABaTEeJIbHBIE MOTHBBI, HAIIPABJICHHBIE Ha MTOJy4YE€HHE HOBBIX 3HAHWH 110 XUMHUH, HEOOXOIUMBIE JUTSI O0BSICHEHUS
HaOJII0aeMBIX IIPOIIECCOB M SBJICHMH, MO3HABATEJIFHOW, MHGOPMAIMOHHOM M YHMTATENIBCKOW KYJIBTYphl, B TOM YHCIE
HaBBIKOB CAMOCTOSITENIBHOW PabOTHI ¢ Y4eOHBIMH TEKCTAMH, CIIPAaBOYHOI JMTEpaTypoi, NOCTYNHBIMH TEXHHYECKUMHU
cpeacTBaMU HHPOPMAIIMOHHBIX TEXHOJIOTH;

MHTEpEC K OOYYSHHIO M IO03HAHMIO, JII0OO3HATENLHOCTh, FOTOBHOCTH W CIIOCOOHOCTH K CaMo00pa3oBaHUIO,
MIPOEKTHON W HCCIIEAOBAaTEIbCKON [EATENFHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHSI OOy4YeHHMSA B
JalIbHEHIIeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH XM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0OPOBBIO, YCTAHOBKH Ha 3[OPOBBIA 00pa3
KHM3HU, OCO3HAHHUE IOCIEACTBUI M HENPUSATHE BPEAHBIX NPHUBBIYEK (YNOTPEOJICHUS aJKOToJIsl, HAPKOTHKOB, KypeHHs),
HEOOXOAMMOCTH COOJIIO/ICHHS TIPaBMI 0€30MaCHOCTH IPH OOpAaIleHHH C XMMUYECKUMH BEUIECTBAMHU B OBITY M pealbHOU
KI3HH;

5) Tpya0BOTO BOCIIMTAHUSA:

MHTEPEC K MPAaKTUYECKOMY M3YUYEHHUIO MpOQecCHil U TpyAa pa3IMYHOro pPoja, YBaKEHHE K TPYAY M pe3yJsbTaTam
TPYZAOBOH NEATETBHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHHS INPEIMETHBIX 3HAHUI IO XMMHH, OCO3HAHHBIH BEIOOP
WHAWBHIYAIbHOW TPAEKTOPUHU MPOJOJIKEHHS 00pa30BaHUS C YYETOM JMYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XMMMH,
0OIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIEIHOH Npo(decCHOHAIbHOW NESTebHOCTH M Pa3BUTHS HEOOXOIMMBIX
YMEHHH, TOTOBHOCTD aJIallTUPOBAThCS B MPOECCHOHATIBHON Cpesie;

6) 9K0JI0rHYeCKOr0 BOCIUTAHMSI

9KOJIOTMYECKH LeJIeCOO0pa3HOe OTHOLIGHHWE K IPHUpOJAE Kak MCTOYHHKY >KM3HM Ha 3emyle, OCHOBE &
CYLIECTBOBAaHMS, NMOHMMAaHHME LIEHHOCTH 3J0pPOBOro M Oe3omacHOro oOpasa JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (MU3HYECKOMY U IICHXHUYECKOMY 3I0POBBIO, OCO3HAHWE IIEHHOCTH COOJIONCHHS IpaBWI OE301MacHOTO
MOBEACHUS IIPH PabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIMSIX, YTPOKAIONINX 3{0POBBIO U JKU3HHM JIIOCH;



CHOCOOHOCTH IPUMEHATH 3HaHWA, IIOJlydaeMble INPH W3YyYCHWH XHMHUH, IJIS PELICHUs 3ajad, CBA3aHHBIX C
OKpY’Kalolleld INpHUPOAHOW Cpenod, Ul IOBBILICHUS YPOBHS O3KOJIOTHYECKOH KyJbTYpbl, OCO3HAHHUS IJIOOAIBLHOTO
XapakTepa SKOJIOTHYECKUX MPOOJIeM M MyTeH MX PEIIeHHs MOCPEACTBOM METOJOB XHMUH, SKOJOTHIECKOTO MBIIIICHUS,
YMEHHSI PyKOBOJICTBOBAThCS UM B TI03HABATEIBHOM, KOMMYHHKAaTHBHON M COLMAJILHOM TIPAKTHKE.

METANPEIMETHBIE PE3YJbTATbI

B cocraBe MerampenMETHBIX pe3yIbTAaTOB BBIACISIIOT 3HAYMMBIC U1 ()OPMHPOBAHUS MHPOBO33PEHHA
oOmIeHayYHbIe TIOHATHS (3aKOH, TEOPHs, IPUHIINIL, THTIOTEe3a, (PaKT, CUCTEMa, MIPOIece, IKCIIEPIMEHT U APYTOe.), KOTOPHIE
UCTIONIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEAMETaX U TO3BOJSIOT Ha OCHOBE 3HAHWHM M3 3THUX NPEIMETOB
(dopMUpOBaTh IPEACTAaBICHHWE O LEJIOCTHOW HAy4YHOW KapTHHE MHpa, M YHUBEpCAJbHBIE Y4eOHBbIE JEHUCTBHS
(mo3HaBaTENbHBIE, KOMMYHHUKAaTHBHBIC, DPETYJIATHBHBIC), KOTOpbIE oOecrednBaroT (OPMHPOBAHME TOTOBHOCTH K
CaMOCTOSTENILHOMY IIJIAHUPOBAaHHIO M OCYIECTBICHHUIO YIEOHOH AesATEIHbHOCTH.

IMo3naBaTenbHbIE YHHBEPCATbHBIE YUeOHbIE AeiicTBUS

Ba3zoBble Joruyeckue AeiicTBUA:

YMEHUSI HCTIOIb30BaTh MPUEMBI JTOTUYECKOTO MBIIIICHHS TIPH OCBOSHUN 3HAHHWN: PACKPHIBATH CMBICIT XMMHUYECKHX
TIOHATHH (BBIIENSATh UX XapaKTEpHbIC NMPU3HAKH, YCTAHABIMBATH B3aHMMOCBS3b C APYTMMH IOHSATHSAMH), UCIIOJIb30BATh
MOHATHSA I7s1 OOBSICHEHHWS OTACIBbHBIX (DAaKTOB M SBJICHUH, BBIOMPAaTh OCHOBAHMS M KPUTEPUU A KIAcCU(HUKALUH
XMMHYECKUX BEIIECTB M XHMUYECKHX DPEAKIMH, yCTaHABIMBATh IPUIMHHO-CICACTBEHHBIE CBI3M MEXIYy OOBEKTaMHU
U3y4YCHUs, CTPOUTH JIOTUYCCKUC PACCYKICHUA (I/IH}IyKTI/IBHLIe, ACAYKTHUBHBIC, TII0 aHaJIOFI/II/I), JcJaTb BbIBOJbI H
3aKJIFOYCHUS;

yYMEHHE TPUMEHATh B MpOLECCE IIO3HAHMS TOHATHA (IPEIMETHBIE M METalpeIMETHbIE), CHMBOJIHYECKHUE
(3HaKOBLIe) MOA€Ir, HUCIIOJIb3YCMBIC B XWMUH, HpeO6pa30BI)IBaTI) HIUPOKO TIPUMEHACMBIE B XHUMHUU MOJCIIbHBLIC
NIPE/CTABICHUS — XUMHYECKUI 3HaK (CUMBOJI JIEMEHTa), XUMU4ecKas popMyiia U ypaBHEHHE XUMUUECKOI peakuuy — npu
peLIeHNN y4eOHO-TIO3HABATENbHBIX 33/1a4, ¢ YYETOM 3TUX MOJENBHBIX TNPEICTaBICHHUN BBIABIAT M XapaKTEpPH30BaTh
CYLIECTBEHHBIE NPU3HAKH HM3Y9aeMbIX OOBEKTOB — XMMHUYCCKHX BEIECTB M XHMHYECKHX DEaKIHi, BBIABIATH 0OImme
3aKOHOMEPHOCTH, NPUINHHO-CJICACTBCHHBIC CBA3U U MPOTUBOPCUNA B U3YUAaCMbIX MTpoHECCax 1 sABJICHUAX.

BasoBble ucciiegoBareIbcKue AeiicTBUA:

YMEHHE HCIIOIb30BaTh IOCTABICHHbBIE BOIIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHMUS, & TAKXKE B KaUECTBE OCHOBEI
JJIs q)OpMI/IpOBaHI/ISI THUIIOTE3BI 1O IMTPOBEPKE NPABUIILHOCTU BBICKA3bIBAEMbBIX Cy)K)leHHﬁ;

HpI/IO6peTeHI/Ie OIbITa IO TUIAHUPOBAHWIO, OPraHU3allii U MNPOBCACHUIO YUCHHUYCCKUX OKCIICPUMEHTOB, YMCHHC
HaOJII0aTh 32 XOJIOM IIPOIIECCa, CAMOCTOSATEIBHO MPOTHO3UPOBATH €TI0 PE3yJbTaT, (POPMYIUPOBATE 0OOOIICHNUS W BBIBOJIBI
0 pe3yJIbTaTaM IPOBEIEHHOTO OIBbITA, UCCIIEIOBAHUSI, COCTABIISATH OTYET O NPOAEIaHHOI padoTe.

Pa6oTa c undopmanueii:

yMEHHE BBIOMpaTh, aHAJM3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIMIO PA3IMIHBIX BUIOB U (OpM mpeacTaBieHus,
TIOJTy9aeMyI0 U3 pa3HbIX UCTOYHNKOB (Hay4YHO-TIOIYJISIpHAs INTepaTypa XMMHUECKOTO COJIEpKaHMs, CIPaBOYHBIE TT0CO0Ous,
pecypcsl MIHTepHeTa), KpUTUYIECKH OLIEHUBATh IPOTHBOPEUHMBYIO M HEJOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHE NPUMEHATh Pa3IM4Hble METOJBI M 3allPOCHl MPU MOHUCKE W 0TOOpe MHMOPMAIMM U COOTBETCTBYIOIINX
JIaHHBIX, HEOOXOIMMBIX JJISI BHITIOJIHEHUS YIEOHBIX M ITO3HABATENbHBIX 3a/au OIPEAEIEHHOTO THIIA, IPHOOPETEHHE OITbITa
B 00JIaCTHM HCIIOJIb30BaHMS I/IH(i)OpMaI_lI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TeXHOHOFHﬁ, OBJIQZICHUC KyJ'II:TypOﬁ AKTUBHOI'O
HCIOJIB30BaHUA PA3JIMYHBIX ITOUCKOBBIX CUCTEM, CaMOCTOSATCIIBHO BI)I6I/IpaTb OIITUMAJIBHY IO (l)OpMy MpEaACTaBICHUA
nH(pOpMaINKN ¥ HWIUTIOCTPUPOBATh PELIaeMble 3a/1a4i HECIOKHBIMHM CXEMaMH, AnarpaMMaMu, IpyruMu GopMamu rpaduku
1 X KOMOMHAIHAMIY;

YMEHHE HCIIOJIb30BaTh U aHAM3UPOBATh B MIPOLIECCE YUEOHOW U MCCIIEIOBATENbCKOI e TeIbHOCTH HH(OPMAIUIO
0 BIIMSIHUM TIPOMBIIIIIEHHOCTH, CEJILCKOT0 X03HCTBA M TPAHCIIOPTa Ha COCTOSHUE OKPY’KAIOIIEH MPUPOIHOI Cpeapl.

KomMyHuKaTHBHBIC yHHBepcaIbHbIe yYeOHbIe 1eHCTBHA:

YMEHHS 3a/aBaTh BOMPOCH (B XoAe AwWaiora u (WIM) JAWCKYCCHH) IO CYIIECTBY OOCYXTaeMoil TeMsl,
q)OpMyHI/IpOBaTB CBOU NIPEJIOKECHNUA OTHOCUTCIIBHO BBITTOJTHCHUA Hpe)lf[O)KeHHOﬁ 3aJa4u,

YMEHHS IPEJICTABIIATH MOJyYeHHbIE PE3yIbTaThl T03HABATEIHHON IS TEIBHOCTH B YCTHBIX U UCbMEHHBIX TEKCTaXx;
JenaTh IMPE3CHTAIMI0 Pe3yJIbTaTOB BBIMOJHEHHUS XMMHUYECKOTO JKCIIEpHMEHTa (JabopaTOpHOTO OmbITa, JTabopaToOpHON
paboThI 110 UCCIEIOBAHHIO CBOMCTB BELIECTB, y4eOHOTO MPOEKTA);

yMeHHs y4eOHOTro COTPYIHHYECTBA CO CBEPCTHHKAaMH B COBMECTHOM IO3HABATENBHOM M HCCIENOBATEIbCKOM
JIEATeIbHOCTH TIPH PEIICHUH BO3HUKAIONIMX NpOOJIeM Ha OCHOBE yduéra OOIIMX WHTEPECOB M COTJIACOBAHMS ITO3HMIIUH
(obcyxnenns, 0OMEH MHEHHSMH, «MO3TOBBIE HMITYPMBI», KOOPAWHAIMS COBMECTHBIX JIEHCTBHH, OIpelescHHe KPUTEPHEB
T10 OLICHKE KauecTBa BHIOJIHEHHOH padOTHI U APYTHE).

PeryasiTuBHBIC yHHBepcaabHbIe yYeOHbIE e CTBUA:

YMEHHE CaMOCTOSATEIILHO ONPENENIATh LENN ASSTENbHOCTH, INIAHNPOBATh, OCYIECTBIATh, KOHTPOJIUPOBATh U MPHU
HEO0OXOIMMOCTH KOPPEKTUPOBAThL CBOIO IEATEIHHOCTh, BRIOMpATh Hanbomee 3¢ (heKTUBHBIE CITOCOOBI pEIICHHS YYeOHBIX U
MO3HABATEJILHBIX 3a/1a4, CaMOCTOSATENILHO COCTABIATH MM KOPPEKTHPOBAThH IPEJIOKEHHBIH alroOpuTM JIEHCTBUH INpH
BBINTOJTHEHUH 33aHUH C YIETOM IIOJyHICHHS HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHSIX, OLICHIUBATh



COOTBETCTBUE TIOJIyYEHHOTO pe3yJbTaTa 3asBICHHON €M, YMEHHME HUCIONb30BaTh U aHAIM3UPOBATH KOHTEKCTHI,
IIpeJJlaraeMble B YCIOBUH 33 JaHUH.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX peE3yNbTaTOB IO OCBOCHUIO O0S3aTENIFHOTO COJEpIKaHMs, YCTAaHOBJICHHOTO JaHHOM
(enepanbHOil pabodell MporpaMMoi, BBIJEISIOT: OCBOCHHBIE OOYYAIOIIMMKCS Hay4yHbIE 3HAHMS, YMEHUS U CIIOCOOBI
JeUCTBHH, crienu(pUUeCcKrue I IPeAMETHON 00acTn «XUMHU», BUABI IESTEIBHOCTH TI0 TTOJIyIEHHIO HOBOTO 3HAHMS, €TO
MHTEPIIPETALNH, TPEOOPA30BAHUIO U IPIMEHEHHUIO B PA3IMIHBIX YIE€OHBIX M HOBBIX CUTYalUsX.

K xonmy oOyuennss B 8 Kjacce npenMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OpMUPOBAHHOCTB Y 00Y4YaIOIIUXCS] YMEHHH:
PAacCKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX HOHATHI: aTOM, MOJEKYJId, XUMHUYECKHHM DJIEMEHT, MPOCTOE BEHIECTBO,
CJIO’)KHOE BEIECTBO, CMECh (OJHOPOJAHAs M HEOJHOPOJHAs), BaJICHTHOCTb, OTHOCHUTEJIbHAS aTOMHAs M MOJICKYJISpHas
Macca, KOJIMYeCTBO BEIeCTBa, MOJb, MOJIIPHAs Macca, MacCoBas JOJS XUMUYECKOro 3JIEMEHTa B COEIMHEHUHU, MOJISIPHBIN
00BEM, OKCHA, KHCIOTa, OCHOBAHHE, COJb, 3JICKTPOOTPHLIATEIBHOCTb, CTENEHb OKHCICHWSA, XMMHUYECKas PpEaKIus,
KIaccu(UKanys peakui: Peakuy COCTUHEHHS, PEaKIUU Pa3JIOKCHUS, PEaKINK 3aMCELICHNUs, Peakuu OOMeHa, 3K30- U
SHJIOTEPMHUYECKUE PEaKLUH, TEeIIoBOH 3((deKT peakuuu, sapo aToma, DIEKTPOHHBIM CIIOW aToma, aTOMHasi OpOWTAallb,
paanyc aroMa, XMMHUYECKas CBA3b, NOJISApHAs M HENOJSPHAss KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBas OJIA BemecTBa (IPOLEHTHAs KOHIICHTPAIHs) B PACTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN U MIPUMEHSTh 3TU MOHATHUS IPU OMHMCAHUM BELIECTB U MX
NIPEBPALLCHUI;
HCTIONIB30BaTh XUMHUYECKYIO CHMBOJIMKY AJISI COCTABIICHUS (hOPMYIT BEIIECTB M YPABHEHN I XMMUYECKUX PEAKIIIIH;
OTpeNeNiATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTCNCHb OKUCIICHHS 3JEMEHTOB B OMHApHBIX
COCAMHEHUSX, TPUHAUIC)KHOCTh BEILECTB K ONPENeIEHHOMY KJIacCy COeNUHEHHU 1Mo (opMynaMm, BUI XUMUYECKOW CBS3U
(KoBaJICHTHAsI M NOHHAs) B HEOPIraHUUECKUX COCANHEHUSX;
packpbiBath cMmbIcl Ilepuoguyeckoro 3akona JI. M. MenneneeBa: NE€MOHCTpUPOBaTh MOHUMAaHHE NEPHUOAMUYECKON
3aBHCHUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX MosokeHus B [lepuonndeckoil cucteme, 3aKOHOB COXPaHEHHUS MaCCHI
BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO--MOJIEKYJIIPHOTO yY€HHs, 3aKOHa ABOTaipo;
ONHUCHIBATE M XapaKTepu3oBaTh TaOimuHyo ¢opMmy Ilepnonudeckoil CHCTEMBI XMMHYECKHX 3JIEMEHTOB: pa3liddaTh
MOHATHSL «rJaBHas moxarpynna (A-rpynma)» u «mobounas moxarpynma (b-rpymma)», manple W OoJjblMe HEPHOBI,
COOTHOCHTh 0003HaueHHs, KOTOophle uMeroTcs B Tabmume «llepmogmueckas cucrema xumuueckux snemeHTtoB JI. U.
MeHzerneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCIIO 3JIEKTPOHOB U pacIipeesieHHe UX MO AIEKTPOHHBIM CII0SIM);
KJIaCCU(UITMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBAa, XUMHUECKHE Peaknuu (M0 YHUCIYy U COCTaBY
YYacTBYIOIIHMX B PEAKIMU BELIECTB, 10 TEINIOBOMY 3G (EKTY);
XapaKkTepu30BaTh (ONHMCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX KIIACCOB, MOATBEpXKIas OIMCAHHE
IIpUMEPaMU MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XMMUYIECKUX PEAKITHA;
MIPOTHO3UPOBATh CBOMCTBAa BEWIECTB B 3aBUCUMOCTH OT HX Ka4eCTBEHHOIO COCTaBa, BO3MOXKHOCTH NPOTEKAHUS
XMUMHYECKHX NPEBPAILEHUN B PA3INYHBIX YCIOBHSAX;
BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJSPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJII0 XMMUYECKOTO 3JIEMEHTa IO
(dbopMyJie COeIMHEHNS], MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOIUTH PACUEThI O YPABHEHUIO XMMHUYECKOH PeaKIni;
NIPUMEHATh OCHOBHBIC OIEpaldi MBICIUTENBHON JNEATeNIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, o00oO0IeHwue,
CHCTEMATH3aIHI0, KIACCU()UKALMIO, BRIIBICHUE NMPUYUHHO--CICICTBEHHBIX CBS3EH — I M3YYEHHUS CBOWCTB BEIIECTB U
XAMHWYECKHX pPEaKIHi, eCTeCTBEHHO-HAyYHBIE METOJBl IIO3HAHWS — HaOIIoJeHHe, W3MEpeHHe, MOJAEINPOBaHUE,
9KCTIEPUMEHT (PEAJIbHBIH U MBICIIEHHBIN);
ClleIoBaTh NpaBHJIaM IOJb30BAHMS XMMHUYECKOH IOCYylOoH W J1abopaTOpHBIM O0OpYyIOBaHMEM, a TaKKe MpaBHiIaM
oOpameHns ¢ BEemEeCTBAMU B COOTBETCTBHU C MHCTPYKIMSIMH I10 BBIITOJHEHHIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB II0
TIOJTY4EHHIO U COOMPaHMIO Ta3000pa3HBIX BEUIECTB (BOJOPO/Ia M KUCIIOPOAA), IPUTOTOBIICHUIO PACTBOPOB C ONPEICIEHHON
MaccOBO o€l pacTBOPEHHOIO BEIECTBA, IUNIAHUPOBATH U MPOBOAUTh XUMHUUECKUE IKCIIEPUMEHTHI 10 PACHO3HABAHUIO
PacTBOPOB IIETI0YEH U KHCIOT ¢ IOMOIIBIO MHIUKATOPOB (JIAKMYC, PeHOIPTaIEnH, METUIIOPAHX U APYTHE).

K koHmy o0ywueHms B 9 kJjacce npeaMeTHBIE pe3yiapTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh
c(OpMUPOBAHHOCTB Y 00YYAIOIIUXCSl YMEHHH:
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATHH: XUMHUYECKHI 3JIEMEHT, aToM, MOJIKyJa, WMOH, KaTHOH, aHWOH,
MIPOCTOE BEIIECTBO, CIO)KHOE BEIIECTBO, BAJIEHTHOCTH, JJICKTPOOTPUIATEIHHOCTh, CTENCHb OKHCICHHS, XHMHYECKas
peakuus, XUMHUYecKas CBs3b, TEIUIOBOM odddekT peakuuu, Moib, MOJSIPHBIH 00BEM, pPacTBOp, JIICKTPOJIHUTHI,
HEJJIEKTPOJIUTEL, DJIEKTPOJIUTHYECKAs JUCCOLMAIINS, PEaKIMi HOHHOIO OOMEHa, KaTalnu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaThMble M HEOOPAaTHMBIE PEAKLUH, OKHCINTEIbHO-BOCCTAHOBHTEIBHBIE PEAKLUH, OKHCIHTENIb, BOCCTAHOBHUTEID,
OKHCJICHHE ¥ BOCCTaHOBJICHUE, aJUIOTPOMNus, aM(pOTepHOCTb, XUMHYECKas CBsA3b (KOBAJICHTHAsl, NOHHAs, METaJIMUecKas),



KpHUCTaJNIMueCKass PemeéTka, KOppo3Us METayIoB, CIUIaBbI, CKOPOCTb XMMHUUYECKOW peakIUM, MPEAeNbHO IOMyCTUMAast
koHueHTpauus [TJK Bemectsa;

WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHWYECKUX MOHATHH M MPUMEHSTh 3TU MOHSITHS MPU ONMHCAHHH BEIIECTB U UX
IIPEBPALLCHUI;

UCIIONIb30BaTh XMMHUYECKYIO CUMBOJIUKY JJIsl COCTAaBIICHUs (hOPMYIT BEIIECTB M YPABHEHN I XMMUUECKUX PEAKLIIA;
ONPENETATh BAJICHTHOCTh M CTCICHb OKHCICHHS XHMUYECKHX 3JIEMEHTOB B COCOUHEHHSAX pa3IMdHOTO COCTaBa,
MIPUHAJICKHOCTD BEUIECTB K ONpPENCIEHHOMY KJIacCy COEAMHEHHH 1Mo (hopMynaM, BUJI XUMHUYECKOH CBSI3U (KOBaJEHTHas,
WOHHAs, METaJUIMuecKas) B HEOPraHWYECKUX COEIMHEHMSX, 3apsi MOHAa MO0 XMMHUYECKoil (opMmyre, xapakrep cpeabl B
BOJHBIX PAaCTBOpPAaxX HEOPTaHWIECKUX COCTUHEHHH, THIT KPUCTANIMIECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica Ilepuoguueckoro 3akona . M. MenzpeneeBa M JAE€MOHCTPUPOBATH €ro MOHMMAHUE: ONUCHIBATH U
XapakTepu3oBaTh TabIMuHyto (opMmy [lepronuyueckoil cuCTeMbl XMMHYECKUX 3JIEMEHTOB: Pa3iMyaTh MOHSITHS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnobouHas noarpynmna (b-rpynma)y, mansle 1 Oombline NepHOAbI, COOTHOCUTH 0003HAUCHHUS,
KOTOpBIE HMEIOTCA B TEPHUOAWIECCKOM TaOnWIle, C YHCIOBBIMU XapaKTEPHUCTUKAMU CTPOCHHS aTOMOB XHMHYECKHX
9JIEMEHTOB (COCTaB W 3apsij siapa, oOIee YHCIIO JIEKTPOHOB U PACIpPENEIICHUE HX IO AJICKTPOHHBIM CJIOSIM), OOBSCHSITH
o0mue 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB JIEMEHTOB M MX COCJMHEHHH B MpeJesiaX MabIX MEPUOJIOB U TIIaBHBIX
MOATPYTI ¢ YIETOM CTPOCHUS HX aTOMOB;

KIacCHU(UIIMPOBATh XUMHYIECKHE 3JICMEHTHI, HEOPTaHWYECKHE BEHIECTBA, XUMUYECKHE peakuuu (10 YHCIy M COCTaBy
YYacTBYIOUIMX B pEaKklIWH BELIECTB, MO TEINIOBOMY 3((deKTy, 1Mo H3MEHEHHIO CTENeHEHl OKUCICHUS XHMHYECKHX
3JICMEHTOB);

XapaKkTepu30BaTh (OMHCHIBATH) OOMME W CHENU(PHUIECKHE XHMHYCCKHE CBOWCTBA TPOCTBIX W CIOXKHBIX BEIIECTB,
IIOJITBEPK/1asi OMUCAHUE IPUMEPaMH MOJICKYJIIPHBIX X HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIHil;
COCTaBJIATh YPaBHEHUS D3JIEKTPOIUTHYECKON JAUCCOLMALMM KHUCJIOT, INenodedl M coiyieil, MOJHBIE M COKpaIlEHHBIC
YpaBHEHHs peakIWii MOHHOTO OOMEHa, YpaBHEHUs peakiMi, MOATBEPKIAIONIMX CYIIECTBOBAHHE I€HETHUECKOM CBS3H
MEX]Ty BEIIeCTBAMH Pa3JIMYHBIX KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEICTBOM COCTaBIEHUS JIEKTPOHHOTO OanaHca
3TUX peakuuil;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHMOCTH OT HX CTPOEHHS, BO3MOXKHOCTH TPOTEKAHUS XHMHUYECKHX
IIpEeBpaIlEHUH B Pa3IHUHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacchl BEIIECTB, MaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTA I10
(opMyJIie COeMHEHNS], MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOIUTH PAacUEThI O YPAaBHEHUIO XMMUYECKOH PeaKIn;
coOMI0IaTh MpaBHiIa TONB30BAHI XUMHYECKON TOCYI0N U JabOpaTOPHBIM 000pyAOBaHUEM, a TAaKXKe MpaBHiIa OOpaIieHus
C BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKILHUSAMH IO BBIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OMBITOB IO MOJyUYEHHIO U
cOOMpaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa M yTJIEKUCIIOTO rasa);

MIPOBO/INTH PEAaKIMH, MOATBEPXKIAIONINE KaYECTBEHHBIH COCTaB PA3IMYHBIX BEIECTB: PAaclO3HABATh OINBITHBIM IMyTEM
XJIOpHA-, OpOMUJI-, HOAUI-, KapOoHat-, docdar-, cunukar-, cyibdar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHHUS U WOHBI
N3y4YESHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHNYECKHX BEIIECTB;

NIPUMEHATh OCHOBHBIC OIEpaldi MBICIUTENLHON JNEATeNIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, o00oO0IeHue,
CHUCTEMATH3allMI0, BBIBICHHE NPUUYMHHO-CICACTBEHHBIX CBS3€H — A WM3Y4YCHHS CBONCTB BEIIECTB M XUMHYECKHX
peaxIuii, ecTeCTBEHHO-HAyYHBIE METOMAbl ITO3HAHHA
(peaybHBIN ¥ MBICTICHHBIH).

TEMATHUYECKOE IINTAHUPOBAHUE

HaGJ’IIOI[eHI/Ie, HU3MEPEHUE, MOACIHUPOBAHUE, ODKCICPUMEHT

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uudposrbie)
n/ pa3jiejioB U TeM Bcer Kontponbnsl  IIpakTHyeckn
o0pa3oBaTe/bHbIE
1 MpOrpamMmsbl 0 e padoThbI e padoThbI
pecypcsl

Pasnea 1. [lepponayanbHble XUMHYECKHE NOHATHS

XUMHUS — BaKHas

obacTthb bubnmuorexa [JOK
11 €CTECTBO3HAHMS U 5 2 https://m.edsoo.ru/7f4183
HPaKTUYECKO ic

JACATCIIbHOCTHU



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

YCIIO0BCKa

1.2

BemecTBa u
XUMHUUYECKHE
peakiuu

Hroro no pazneny

15

20

bubmuorexa [JOK
https://m.edsoo.ru/7f4183
7c

Pasznen 2. Baxxnelmue NPpEeaACTABUTEC/IN HCOPraHNYIECKUX BEIIECTB

Bosnyx.
KHCIopo bubmuorexa [JOK

2.1 PO 6 https://m.edsoo.ru/7f4183
ITousrue 06 7¢
OKCcHIIax o
Bonopoa.Ilonsitue bubnnoreka [HOK

2.2 0 KHCJIOTax U 8 https://m.edsoo.ru/7f4183
COJISIX 7c
Bona. PactBopsl. bubnnoreka [JOK

2.3 ITousitue 06 5 https://m.eds00.ru/7f4183
OCHOBAHHAX 7c
OCHOBHBIE KJIACCHI bu6mmoreka [JOK

2.4 HEOPraHUYECKUX 11 https://m.edsoo.ru/7f4183
COCIMHEHUH 7c

Uroro no pazneny 30

Paznen 3. Ilepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1ementon /1. U.
MenpeneeBa. CTpoeHue aToMOB. XUMHYecKasl cBA3b. OKUCIAUTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuun
Ileproanueckui
3aKOH U
[Tepnoanueckas
cHCTeMa bubmuorexa [JOK
3.1 7 https://m.edso0o.ru/7f4183
XUMHUYECKHX 7¢
snemeHToB /1. U. -
Menpene-eBa.
Crpoenue aToma
XumMmudeckas
CBSI3b. bubmuorexa [JOK
3.2 OKHCIIHTEIbHO- 8 https://m.edsoo.ru/7f4183
BOCCTAHOBUTEIbHBI 7c
€ peakuuu
bu6mmoreka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f4183
ic
bu6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f4183

ic
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OBIIEE KOJIMYECTBO

YACOB IIO 68 4 5
ITPOI'PAMME
9 KJIACC
KoanuecTBO Yyacos DJIeKTPOHHbIE
Ne HaunmenoBanmue
(uudgpossbie)
n/  pas3jgesioB M TeM Becer  Kourpoabusl  IIpakruuyecku
o0pa3oBaTtejibHbIE
n NMPorpamMmbl 0 € padoThl e padoThbI
pecypchl
Pa3jen 1. BemecTBo U XuMHu4ecKkne peakiun
[ToBTOpEHME N
yriayoneHue bubnuoreka [JOK
1.1 3HAHHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paszuenoB Kypca 8 36
KJ1acca
OcHoOBHBIE
3aKOHOMEPHOCTH bubmorexa LIOK
1.2 P 4 https://m.eds00.ru/7f41a6
XUMHYECKHUX 36
peakuuii T
DIIeKTPOTUTHYECKA
sl JUCCOLIMAIIHSL. bu6nmorexa LIOK
1.3 XuMuueckue 8 1 1 https://m.edso0.ru/7f41a6
peakuu B 36
pactBopax
Hroro no pazneny 17
Pa3nen 2. HemeTaibl U X COeTUHEHHS
OOmas
XapaKTEePUCTUKA bubmmnoreka HOK
2.1 XUMHYECKHAX 4 1 https://m.edsoo.ru/7f41a6
asmemeHToB VIIA- 36
rpymnsl. I'amorenst
OOmmas
XapaKTEePUCTUKA
bubnunorexa LIOK
XUMHYECKHUX
2.2 6 https://m.edsoo.ru/7f41a6
siemMeHToB VIA- 36
rpymnmnsl. Cepa u e€ o
COCIMHEHUS
OOmas
XapaKTEePUCTHKA
XAMUYECKHX bubnunorexa LIOK
2.3 s1emeHToB VA- 7 1 https://m.edsoo.ru/7f41a6

rpynnsl. A30T,

dochop u ux
COCIUHCHUA

36
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Obmas
XapaKTEePUCTUKA
XUMHUYECKHUX

24 snemeHnToB |VA-
rpynnsl. Yriepon
Y KPEMHUN U UX

COCOAMHCHU A

Hroro no pazneny

8

25

bubnunoreka LIOK
https://m.edsoo.ru/7f41a6
36

Pa3zgen 3. MeTa/JIbI M MX COeAUHEHUS

OO0mue cBOMCTBa bubmmorexa [IOK

3.1 B 4 https://m.eds00.ru/7f41a6
METAJUIOB

36

Baxneiimme bu6nmorexa LIOK

3.2 METAJUIBI U UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36

Uroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xaomas cpeaa

BemecTBa u bu6nmorexa LIOK
4.1 MaTepHabl B 3 https://m.edsoo.ru/7f41a6
JKU3HH YeJIOBEKa 36
Hroro no pazneny 3
bubmmoreka IIOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBUIEE KOJIMYECTBO
YACOB 11O 68

I[TPOT'PAMME
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