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COIEPKAHUE OBYYEHUSA
7 KIIACC

[Ipeamer xumuu u metonpl €€ u3yudeHus [Ipenver xumuu. 3HaU€HHE XUMHUU B JKU3HU
COBpeMEHHOro uyenoBeka. Tena u Bemecra. CoiicTBa BemecTB. [I[puMeHeHne BelecTB Ha OCHOBE
UX CBOUCTB. SIBieHMS, NpOUCXOAsIIUE C BemiecTBaMu. DU3NUYECKHE SBICHUS U XUMUYECKHE
peakuuu. BemiecTBa, ydacTBylOIIME B PEAKLUMU: HCXOAHBIE BEIIECTBA U IPOIYKTHl PEAKLUU.
[Ipu3Hakn XUMUYECKHUX pEaKIUi: W3MEHEHUE I[BETa, BBINAJCHUE WJIM PACTBOPEHHUE OCAJKa,
BbIJIEJICHHUE T'a3a, BbIJIEJICHIE WIH MOIJIOIIEHNE TEIUIOTHl U CBETa, MosiBlIeHue 3anaxa. Habmonenue
U DKCHEPUMEHT B XUMHUHU. M3yueHue IUIaMeHUM CBEUYM M CIUPTOBKU. [ WIIOTE3a M BBIBOJ.
Odopmrnenne pe3ynbTaToB dKcrepumenTa. [IpakTudeckas paboTta. 3HAKOMCTBO ¢ JaOOpaTOPHBIM
obopynoBanuem. [IpaBuiia TeXxHUKH 0€30IACHOCTH MpH padoTe B KaOuHeTe (J1adopaTopun) XUMUH.
Hemonctpauuu. Buneodparmentst u crnaiinel «Erumer — poauHa xumuwm». Komnekuus
CTEKJIIHHOM XMMHMYECKOU rmocyapl. Kosueknuus n3nenuii u3 alrOMUHMS U €ro CIuiaBoB. [lonmyuyenue
YIJIEKHUCIIOTO Ta3a U €ro B3auMOJEWCTBHE C M3BECTKOBOWM BOJOW. B3ammopeiicTBue pactBopa
MUIIEBOM COABl C YKCYCHOW KHCIOTOW. B3amMmopeicTBuME pacTBOPOB MEIHOIO KyIopoca H
HamatelpHoro cnupta. Ilomxuranue mepcersHoit Hutu. JlabGoparopHble omnbIThl. HM3yuenue
CTPOCHUS IVIAMEHU CBEYU U CIIUPTOBKH.

I'maBa II. Crpoenue BemecTB U UX arperarible cocTossHUS CTpoeHHEe BEUIECTB.
bpoynoBckoe nBwxkenue. uddysus. Atombl. Mosnexkynbl. OCHOBHBIE TOJOXKEHHS aTOMHO-
MoJIeKyJspHOro yueHusi. Moubl. BemiectBa MOJIEKYISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHHS.
ArperaTtHbeie cocTosiHUsA BemiecTB. ['a3pl. Kuakoctu. TBEpaple BemecTBa. B3auMHbie mepexomsbl
MEXJYy arperaTHbIMH COCTOSHUSMU BEIIECTBA: BO3TOHKAa (cyOnmumanusi) u JaecyOiaumaris,
KOHJIGHCAllUsl M WCIapeHue, Kpucraumsanus u 1oiaBieHue. Jlemoucrpamuu. Juddysus
nepmanraHata kanus B Boge. CoOupanue mpubopa Ais MONYyYEHHs raza M MpOBEpKa €ro Ha
repMETHYHOCTh. Bo3ronka cyxoro inpaa, uojga win HadranuHa. JlabopaTOpHBIE OIBITHI.
Habmionenne 3a OpOyHOBCKHM JBIDKEHHEM (JBIDKEHHE 4dacTUI[ Tymu B Bofe). Huddys3us
KOMITOHEHTOB Jie307i0panTa B Bo3nyxe. uddy3us caxapa B Boge. ArperaTHble COCTOSTHUS BOJIBI.

I'maa III. Cmecu BemiecTB, X cocTaB UHCTBIE BellecTBa MU cMecH. YMCThIE BelIeCcTBAa U
cMmecu. ['oMOTeHHBIE U TeTeporeHHbIe cMecH. ['a3000pa3Hble, XUIKUE U TBEPbIE cMecH. ['a30BbIe
cmecu. Bosmyx — mpuponHas rasoBas cMech. CocTtaB Bo3ayxa. OObEéMHas 10N KOMIIOHEHTa
ra3oBoil cMecu Kak OTHOIIeHHe o0BbEMa JaHHOTO Tra3a K olmemy o0béMy cmecu. Pacuérsl c
UCIOJIb30BaHUEM TIOHATHS «0O0BEMHAS JIONSl KOMIIOHEHTa cMecruy». MaccoBasi 1ol pacTBOPEHHOTO
BemiecTBa. lloHsaTHE O KOHIEHTpanmu pacTtBopa. MaccoBast 0JIsI paCTBOPEHHOIO BELIECTBA Kak
OTHOILIEHUE MAacChl PAaCTBOPEHHOrO BEIECTBA K Macce pacTtBopa. Pacu€rel ¢ ucCnonb30BaHHEM



MOHATHUSL «MaccoBasi JIOJIsl pacTBOpEHHOro BemiecTBa». I[IpakTmueckas pabora. IlpuroroBnenue
pacTBopa C ONpeneséHHON MacCOBOW JI0JIEM pacTBOPEHHOTO BemlecTBa. MaccoBast 10715 IPUMECH.
[Tonatue o TexHHMYeCKOM oOpa3ie, 00 OCHOBHOM KOMIIOHEHTE W O IpuMecH. MaccoBast T0Js
npuMecu. Pacy€Tel ¢ MCNOJIB30BaHUMEM IOHATHSA «MaccoBas AOJs IpuMecw». [leMoHcTpauuu.
Paznuunbie oOpasubl Mpamopa. Kosulekuus MUHEpaloB M TOPHBIX MOpoA. BuaeodparmeHT mo
oOHapyKXeHHI0 00BEMHON JOJIM KHCIOpoAa B Bo3ayxe. BuaeodparMeHThl U ciailibl MpaMOPHBIX
apredaxToB. Kosuiekuusi OBITOBBIX, KOHIUTEPCKHMX M MEIUMIMHCKUX cMeceil. OOpasisl
MEIUMUMHCKUX W [HIIEBBIX pPacTBOPOB C YKAa3aHMEM MACCOBOWM JOJM  KOMIIOHEHTA.
BuneodparMeHTsl U craiiibl U31€IUN U3 BEIIECTB OCOOO0H YUCTOTHI.

['maBa IV. ®usnueckue sBiIeHHUS B XUMHUU. HekoTopble crnocoObl paslieleHHs] CMECEH.
Pa3znencnue cMecelt Ha OCHOBE paznuyuHii B (U3NIECKUX CBOMCTBAX MX KOMITIOHEHTOB. OTCTanBaHue
u nekanrauud. Llentpudyruposanue. OuiabTpoBaHue B 1a00paTopuu, B OBITY U Ha MPOU3BOJICTBE.
@unbTpoBanue U GuIbTpaT. YCTaHOBKA UIA (PHIBTPOBAHMS W TpaBWiia paboThl ¢ Hei. BrIToBEIE
bunabTpel A BOAbL. AncopOuus. YCTpoWCTBO HPOTUBOrasza. JIMCTHIUISAIMS, WIM IeperoHka.
JuctunnupoBanHas Bona U e€ mosydenue. [leperonka nedrtu. Hedrenpomykrer. IIpakTrueckas
pabora. BeipammBanue KpHCTAUIOB coiid (JoMamHuii skcnepuMeHT). [Ipaktuyeckass paboTa.
Ouncrtka moBapeHHOM conu. JlemoHcTpauuu. PasneneHue cmecu MOPOIIKOB JKejle3a U Cephl.
OTtcTanBaHue U JEKAHTALMs U3BECTKOBOIO MOJIOKA, WJIM B3BECU Meja B Boje. PazneneHue BogHOU
CMECH pACTUTEIBHOIO Macja C IOMOIIbI0 JAENuTeNbHONM BOpoHKU. LleHTpudyrupoBanue (Ha
LHEHTpU(YTe WIK ¢ TOMOIIBI0 Buaeopparmenta). Kosnekius cnaiiioB OBITOBBIX U MPOMBIIIIEHHBIX
npuOOpPOB, B KOTOPHIX MPUMEHSETCS LEHTpUdyrupoBaHue. YcTaHOBKa JUisl GUIBTPOBAHUS U €€
pabora. Komnekuust ObITOBBIX (UIBTPOB. AACOPOLMS KYKYPY3HBIMHU MalOUYKaMH MapoB MaXy4dHX
BemecTs. Koyuiekus MOBA30K M pECNHUpPATOPOB. YCTAaHOBKA JJISl NEPErOHKM JKUIKOCTEH M €€
pabota (mojyyeHHe TUCTHIUIMPOBAHHON BoAbl). Buneodparment «PexkTuukanmoHHas KOJIOHHA
HerenepepabarpiBaroniero 3aBoja u  cxemMa e€ ycrpoictBay. Komeknus «Hedts u
HedTenpoayKThl». JlJabopaTopHble onbIThl. DoTanMs CEphl U3 CMECH C PEYHBIM MTECKOM.

I'nmaBa V. CocraB BeliecTs.

Xumuueckue 3Hakd M (GopMynbl XUMHUECKHE 3JIEMEHTHL. BeliecTBa MONEKYISIpHOIO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. XUMUYECKHI 3JIEMEHT KaK ONMPEAEIEHHBIA B aTOMOB. XUMHUYECKHE
AJIEMEHTHI B TPHUPOJE. DJIEMEHTHBIH COCTaB IUIaHETHl 3eMiisi U e€ TIeoJOrMYecKuX OO0OJIO0YeK.
[IpocTeie U ca0XKHBIE BellecTBa. AJIJIOTPONHUS U aUIOTPONHbIE MOAUGUKAINN. XUMUYECKUE 3HAKU
U xumuueckue (opmynabl. XHMHYECKHE CHMBOJIBI, HUX TPOM3HOIIEHHWE W  Ha3BaHMIL
DTUMOJIOTUYECKHE Havala Ha3BaHUI XUMUYECKUX 31eMEeHTOB. Talnuiia XuMHYecKUX 3J1eMeHToB /.
W. MenpeneeBa u e€ cTpyKkTypa: nepuoas! (0oJblne U Majible) U TPYyNbl (TIaBHbIE U TOOOYHBIE



noArpymnmnsl). OTAeNbHbIE TPYMNIbl XUMUYECKUX JJIEMEHTOB: INEJIOYHbIE METaJUIbl, TajOreHBI,
OmaropoHbie ra3pl. XuMuieckue Gopmyssl U GopMyiibHble equHUIBL. Koo dumeHTs 1 HHIEKCHI.
Wudopmanus, KOTOPYIO HECYT XMMHUYECKHE CUMBOJIBI U (opmyibl. OTHOCHTEIbHBIE aTOMHAs U
MOJIEKYJIspHas Macchl. OTHOCUTEbHAS aTOMHAsl MAacCa KaK BEJIMYMHA, IOKA3bIBAIOIIAsA, BO CKOJIBKO
pa3 Macca aromMa JaHHOTO »JJIeMEHTa OoJbllleé Macchl aroma Bojopoja. OTHOcHTENbHAs
MOJIEKYJIIpHass Macca M €€ HaxoxkiaeHue. MaccoBasg J0Js1 3JIEMEHTA B CIIOKHOM BEILECTBE.
JlononuurtenbHas HH(pOpMAIMs, KOTOPYIO HECyT XUMHUYecKue (opmyisl. JleMoHCTpanuy.
Buneopparmentsl u chaiinpl  «OIEMEHTHBIH COCTaB TEOJIOTMUECKHX 000JI04eK 3eMin.
Amnorponiust  kucinopoga. Mogenn  (mapocrepkneBeie u  Crroapra—bpurineba) Momnekyn
Pa3IMYHBIX MPOCTHIX U CIOXKHBIX BemlecTB. Tabmuia xumuueckux snemeHntos J[. M. MenneneeBa
(xopoTtkoneproausIii Bapuant). [loprperst W. 5. Bepuennyca u JI. . Menneneesa.

I'naBa VI. IIpocTsie BemecTBa MeTalibl.

Mertannpl: XMMHUYECKHE 3JIEMEHTBl M MPOCThIE BelllecTBAa. MeTayulbl U CIUIaBbl B UCTOPHUU
YeloBeYeCTBa: MEAHbBINA, OPOH30BBIN M KEJIE3HBIH BeKa. 3HAUCHHE METAIOB U cIuiaBoB. OoOiue
¢dusnueckue cBoiicTBa MeTayuioB. [IpencraButenu MmetamioB. JKeme3o. TeXHWYECKH YUCTOE U
XUMHUYECKH YHUCTOE kKene30. JKeiie30 — OCHOBa COBPEMEHHOM MPOMBIILIEHHOCTH U CEIbCKOTO
xo3siiicTBa. CruiaBbl jKeie3a: YyryHsl U ctaiu. IlepenenbHblil U IUTEHHBIN YyryHbl, UX 3HAUYECHHUE.
VYrunepoaucras u JerupoBaHHasl CTalld, UX 3HaueHue. [loHsaTre o 4€pHOU M LIBETHOM METaJULypruu.
AmroMuHMi. McTOpHS NpPOMBIIIJIEHHOTO MPOW3BOACTBA amtoMuHHMS. [IpuMeHeHue antoMuHUA Ha
OCHOBE CBOMCTB. 30510TO. POJIb 30710Ta B HCTOPUM YEIOBEYECTBA. 30JI0TO — METAJLI IOBEIUPOB U
3TaJloH MHPOBBIX JeHer. [IpumeHeHue 3070Ta Ha OCHOBE cBOWcCTB. (OJOBO, €ro CBOMCTBA U
MpUMEHEeHHEe. AJUIOTpONUsl o0JioBa: cepoe u Oemoe oioBo. «OnoBsHHAs uyyma». Hemeramsl.
[Tonoxxenue »mementoB-HemetraioB B Tabmune [[. WM. MengeneeBa. brnaropoansie Tassbl.
Annotrponusi kucnopojna. CpaBHEHHME CBOMCTB MPOCTHIX BEIIECTB METAUIOB U HEMETAILIOB.
[IpencraButenu HemeramioB. Pochop u ero amnorponHsle Moaupuxanuu. CpaBHEHHE CBONCTB
6enoro u kpacHoro ¢ocgopa. Obnactu npumenenus ¢ocdopa. Cepa u obaactu e€ NMpUMEHEHUS.
VYrnepos, ero auioTponHble MOAUGUKALKU (aaMa3 U rpaguT), X CBOICTBa U MpUMEHEHue. A30T,
ero cBoiicTBa u npuMmenenue. Jlemoncrpanuu. Konnekuust MeTamioB u criaBoB. BugeodparmeHTh
u craiinpl «Mertamibl U CIUIaBbl B MCTOpHM 4enoBeuecTBa». Komnexkmus «UyryHel m crammy».
Buneodparmentsl u cnaiinbl «XyIOXKECTBEHHBIE H3JACTUS W3 UYyryHa M cTanwy». Kosmekmus
U3JIeIN U3 alIOMHHMS W €ro cIuiaBoB. BuaeodparmeHTbl M ciaiapl «30J0TO — MaTepual
IOBEIMPOB U MHpPOBBIE JeHbru». Komnekmus w3genuit u3 onoBa. Bupeodparment «llasHuey.
Konneknust HeMeraymuioB — TPOCTHIX BemecTB. Buaeodpparment wnm cnain «Kucmopony —
BEIIECTBO TOpeHHs U JAbixaHus». [lomydenune Oemoro ¢Qocdopa M u3yueHHE €ro CBOMCTB.



Buneopparmentsl u crnaiiipl «AJUtoTpomnus yriepojay. Mojend KpUCTAJUIMYECKHX PeIEToK
anMasa u rpadura. Komnekuust «AKTUBUPOBAHHBIN yroiib U 00JacTU €ro MpuMeHeHus». [ openue
cepel u (ocdopa. JlaboparopHbie onbIThl. O3HAKOMIICHHE C KOJUICKIIMEH METasIOB U CILIABOB.
O3HakoMJIEHHE C KOJIJIEKIIMEN HEMETAIIIIOB.

I'nmaBa VII. CnoxHele BeliecTBa

BanenTtHOCTh. BalleHTHOCTP Kak CBOMCTBO aTOMOB OJHOTO XHMHYECKOTO 3JIEMEHTa
COEUHATLCS CO CTPOrO ONPEACIEHHBIM YHCIOM aTOMOB JIPyroro XHMMHMUYECKOIO 3JIEMEHTA.
DneMeHThl € MOCTOSHHOM M NEpEeMEHHOH BaJeHTHOCTHbIO. BbIBOI (opmysbl coeaMHEHHUS 110
BajieHTHOCTH. Ha3Banue coennHeHus no BajaeHTHOCTH. Oxcuabl. Okcuapl U cnocod oOpazoBaHus
ux Ha3zBaHUl. OKCUBI MOJEKYJISIPHOIO U HEMOJIEKYJIIPHOIO CTpOeHUs. Poiab OKCHUIOB B IpHUpOE.
[Mapaukosiii 3¢ dekr. [IpeacraBurenu okcumoB. Boxa, yrimekucnsiii ra3, okcua kpemaws(IV), ux
cBoiictBa u mnpumeHenue. Kucnorel. Kucnotel, ux coctaB u kiaccuduramus. Kucnors
opranudeckue u HeopraHwueckue. Munmkaropsl. Tabmuma pactBopumocTH. CoinsiHas U cepHas
KHCJIOThI, UX CBOHcTBa M npuMeHeHue. OcHoBaHus. OCHOBaHUS, MX COCTaB W Ha3BAHMUI.
I'unpokcorpynna. OcHOBaHUS pacTBOpUMBIE (1IETOYM) U HepacTBOpUMbIE. 3MeHeHne okpacku
WHJMKATOPOB B ILEJIOYHOM cpene. ['mapoKkcuabl HAaTpus, Kalausl W KaJlbLUs, UX CBOICTBA HU
npumenenue. Conu. Conu, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTH cojieit B Bojie. XJIOpU HATPUS U
KapOOHAT KaubliUsg, MX CBOWCTBa M mNpuMeHeHHe. Knaccudukanuss HEOpPraHMYECKHX BEIIECTB.
BemectBa, ux wnmaccuduxanus u MHorooopasue. IIpocTsie BemiecTBa: METAUIBI U HEMETAJLIBI.
CrnokHble BEIECTBA: OKCHJIbI, OCHOBAHMsI, KUCJIOTHI, cosn. JlemoHcTpannu. Kosutekiyst okcuaos.
lNamenne wu3Bectn. Bosronka «cyxoro mnpna». Komneknuss ocHoBanuii. KosuteKmust KHUCIOT.
V3MeHeHHe OKpacKHW HHJIMKATOPOB B IIENOYHOW M KHUCIOTHOM cpenax. IlpaBuino pazbaBneHus
cepHoi KUCIOThI. OOyTIMBaHNE OPTaHMYECKUX BEIIECTB M MAaTEPHAIIOB cepHOM KuciaoTou. Tabnuia
pPacTBOPUMOCTH OCHOBaHMM, KHCIOT U conell B Boje. Komnekmus coseil. JlabopaTopHble OIBITHI.
[IpomyckaHue BbIIBIXa€MOTO BO3/IyXa Yepe3 M3BECTKOBYIO BoAy. MccienoBanue pacTBOPOB KUCIOT
nHauKaTopamu. McciaenoBanue pacTBOPOB 1IEI0UEH MHANKATOPAMH.

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XUMUM B JKM3HM 4Ye€IOBEeKa. XUMHS B CHUCTeME HaykK. Tena u
BenlecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperatHoe coctosinue BemiecTs. [lonsaTue o meromax
Mmo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3ieNieHrus CMECEi.

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHE 371€MEHTHI. CHUMBOJIBI XMMUUECKUX 3JIEMEHTOB. [IpocThie
U CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJISPHOE yUEHUE.



Xumnueckas popmyina. BageHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeniecTB. OTHOcCUTENbHas aTOMHasg Macca. OTHOCUTENIBHAs MOJIEKYJSIpHas Macca.
MaccoBas 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

Komnuectso Bemecrsa. Monb. MossipHast macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COCAMHEHHH.

Ousnyeckue M XUMHYECKUE SIBICHHA. XUMHUYECKas peakuus M €€ INPU3HAKU. 3aKOH
COXpaHEHHMsS MAacChl BELIECTB. XHMMHUYECKHe ypaBHeHHs. Kiaccupukanuss XUMHUECKUX pPEaKUIui
(coemuHeHus, pa3IoKeHHs, 3aMeITeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOH IMOCYAOH, MpaBujiamMH paboThl B J1abopaTopuu M IMpuéMamu
oOpareHust ¢ J1abOpaTOpHBIM OOOPYIOBAaHWEM, HM3YYCHHE M ONUCaHUE (PU3UYECKHX CBOHCTB
00pa3lloB HEOPraHUYECKUX BEIECTB, HaOmoneHue (u3ndeckux (IUIaBlIeHUEe BOCKa, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHUE M KOHJEHCAIUsl BOJAbI) U XUMUYECKUX (FOPEHHE CBEYH,
IIPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJIEHCTBHE MeJla C KHCIOTOM) sBJIeHUH, HaOI0IeHHe U
ONHMCAaHNE MPU3HAKOB IPOTEKAHUS XUMHUYECKHMX PEaKIHUil (pa3joKeHue caxapa, B3aUMOJICHCTBUE
CEepHOM KHUCIOTBI C XJOpUIOM Oapus, pasnoxenue ruapokcuna menu (II) mpu HarpeBanuwm,
B3aMMOJICHCTBHE XkKene3a ¢ pactBopoM coiu menu (1), uzydenne cnocoOOB pa3jelieHus CMECei: ¢
MIOMOILIbI0 MarHuTa, (UIbTPOBAaHHUE, BbIIApUBAHHUE, TUCTWUIALMSA, XpoMmarorpadus, NpoBeJeHHUE
OYUCTKM TIOBAPEHHOW COJM, HaOJIOIEHWE M ONHMCAaHHWE pEe3yJIbTaTOB IPOBEICHUS OIBITA,
WITIOCTPUPYIOILETr0 3aKOH COXPAaHEHHs MacChl, CO3J[aHNue MOeIe MOIeKy (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3nyxa. Kuciaopol — 2JIEMEHT M IPOCTOE BELIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, Gpuandeckue M XMMHUYECKUE CBOMCTBA (peaklUu TOPEHHUS).
Oxcunpl. [lpumenenue xkucinopona. CrnocoObl TOJydyeHHs KHUCIIOpoJa B Jabopatopuun U
npoMbliieHHocTH. KpyroBopor kucnopoga B mpupoge. O30H — auioTponHas MoauuKanus
KHCIJIOPOJa.

TermoBoit 3(@exT XUMHUYECKOW peakuuu, TEPMOXHMUYECKUE YpaBHEHHS, D3K30- H
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: Yroib W METaH. 3arpsA3HEHHE BO3/AyXa, YCWICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIOs.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxieHre Boopoa B mpupoje, pusndeckue
U XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI MmostydeHus. KuciaoTel u comnu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoicTBa BOAbl. Boma kak pactBopurens. PactBopbl. HaceimeHnele u
HEHaCBILIEHHBIE PacTBOPHI. PacTBOpUMOCTSE BeliecTB B BoJe. MaccoBasi 10151 BEILIECTBA B PACTBOPE.



Xumnueckue cBoicTBa Bojbl. OcHoBaHus. Ponb pacTBOpOB B MpUPOJIE W B KU3HU YEIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arps3HeHue NpupoaHbiX Bog. OXpaHa U OUYMCTKA PUPOJIHBIX BOJI.

Knaccudukanus Heopranmyeckux coeaumHennid. Oxcuapl. Krnaccudukamuss OKCHIOB:
coneoOpa3ymomine (OCHOBHBIE, KHCIOTHbIE, aMpOTepHbIe) U Hecoseobpasytonire. Homenknarypa
okcHu10B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okCuaoB.

OcHoBanus. Kiaccudukanus ocHOBaHMN: WIETOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenxiarypa ocHoBaHui. @Pu3znueckue M XUMUYECKHE CBOMCTBA OCHOBaHui. llosydenwue
OCHOBaHMM.

Kucnotel. Knaccudukarus kucinor. Homenkiarypa kucinor. Ousndeckne M XUMHYCCKHE
cBoiicTBa kucioT. Psin aktuBHocT MetaiioB H. H. bekerona. [lonydyenue kucnor.

Comu. Homenknarypa comneil. du3znueckue U XUMUYecKue cBoicTBa cojeil. [lonydenue
COJIEH.

['eneTnueckas CBSA3b MEK/Y KJIACCAMU HEOPTAHUYECKUX COETMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINPE/EJICHUE COJEP)KaHUs KHUCIOpOAa B BO3AYXE, MOJIy4eHHE, coOupaHHe,
pacrmo3HaBaHHE€ W HU3YYEHHE CBOMCTB KHCIOpOAa, HaOMIOJeHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HHUKHOBEHHS M TPEKpAICHUs TOpeHus (Tokapa), 03HAKOMIJICHHE C
oOpa3amMu OKCHIOB U OMKMCAHHUE X CBOWCTB, MOJIy4eHUE, cOOUpaHue, paclio3HaBaHUE U U3y4eHUE
CBOMCTB BOJOpoAa (ropeHue), B3auMojencTBue Bogopojga ¢ okcugoMm menu (II) (BozmoxkHO
UCIONIb30BaHNE BHJICOMATEPHANIOB), HaONIOJeHHEe O00pa3lloB BELIECTB KOJIMYECTBOM 1| MOIb,
UCcleIoBaHNEe OCOOEHHOCTEH  pacTBOPEHHUS BEHIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHOW MacCOBOM JOJIEM pPacTBOPEHHOIO BEILECTBA,
B3aUMOJICHICTBHME BOJBI C MeETaUlaMd (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HUCCIENOBaHHEe O00pa3lloB HEOPraHWYECKUX BEHIECTB Pa3IHYHBIX KIACCOB,
HaOJIt0/IeHue W3MEHEHUS OKpacKM WHJIUMKATOPOB B PACTBOPAaX KUCIOT W IIEJouYeHd, H3ydyeHue
B3anmoJeiicTeus okcuaa menu (II) ¢ pactBopom cepHOIl KUCIOTHI, KUCIOT ¢ METAIlJIaMH, PEaKIuit
HEUTpAIM3alUH, TTOTY4YEHUE HEPACTBOPUMBIX OCHOBAHHM, BHITECHEHUE OJTHOTO METAJIJIA IPYTUM K3
pacTBOopa COJM, pEIICHHWE OJKCIEPUMEHTANBHBIX 3aJad 1o TeMe «BakHelmme Kiaccsl
HEOPraHWYECKUX COETUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanueckasi cucrema xumudeckux djiementos JI. M.
MenneneeBa. CtpoeHue atoMoB. XHMHUYeCKasi cBsA3b. OKHUCIANTE]IHLHO-BOCCTAHOBHTE/IbHbIE
peakuuu



[TepBbie TOMBITKY KIaCCH(PHUKAIUN XUMUYIECKUX AJIeMEHTOB. [IoHSATHE O TpyIax CXOMHBIX
AJIEMEHTOB (I1IE€JIOYHbIC U IIEJIOYHO3EMENIbHbIE METAJUIbl, TaJIOT€Hbl, HHEPTHBIE ra3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepuogmyeckas cucrtema xumudeckux saemeHtoB /[[. .
MenneneeBa. KopotkomepuonHas u jumHHOmNepuonHas (opmbel [lepuoamueckoit cuCTeMbI
xumuueckux oanementoB JI. M. MenneneeBa. Ilepuoast u rpynnbl. DU3UUECKUA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI JIIEMEHTA.

Crpoenue atoMoB. CocTtaB aToMHBIX sanep. M3otomnbl. DnekTpoHbl. CTpoeHue 3JIeKTPOHHBIX
obomouek atoMoB TmepBeix 20 xumudeckux diemeHToB Ilepmommueckoit cucremsr J[. U.
MengeneeBa. XapakTepUCTHKa XMMHUYECKOTO 3JIEMEHTA IO €ro mnosoxkeHuto B llepuogmyeckoit
cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHHUs paJnyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIIaM U MEPUOIAM.

3nauenue llepnogumueckoro 3akoHa u I[lepmoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npakTuku. J[. M. MenzaeneeB — y4€HbIN U IpayKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJsIpHast) CBA3b.
DNEeKTPOOTPULIATETFHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAsI CBSI3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporneccsl okucieHus
1 BoccTaHOBJICHUSI. OKUCITUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue 00pasIoB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMO/ICUCTBUE THAPOKCH 1A IIMHKA
C pacTBOpaMH KHUCIOT M IIEJIOYEH, INPOBEICHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIINH (TOpEHUE, PEAKIIUU PA3TIOKECHHS, COSTUHEHNS).

Mesxicnpedmemmuuie cea3u

Peanuzamust MeXnpeaMETHBIX CBA3EH NMPHU U3YYEHUM XUMHUU B § KJIACCE OCYIIECTBIISETCS
4yepe3 MCIONIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIONINXCS
CUCTEMHBIMU JIJI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mmue ecTecTBEeHHO-HAYYHbIE MMOHATHUS: HAYYHBIN (PaKT, TUTIOTE3a, TEOPHsl, 3aKOH, aHaIlu3,
CUHTE3, KiacCHpUKAIMs, TEPUOJUIHOCTh, HAOIIOJEHNEe, OKCIEPUMEHT, MOJCIUPOBAHUE,
HU3MEPEHHE, MOJIEINb, SIBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHUI, H30TOIbI,
pPaMOaKTUBHOCTh, MOJIEKYNa, JJICKTPUYECKUU 3apsj, BEIIECTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (M3UYECKHUE BEIMYWHBI, €IUHUIIBI WU3MEPEHHs, KOCMOC, IIJIAHETHI,
3BE361, CoHIIE.



buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MHHEPAITBI, TOPHBIE TIOPOJIBI, ITOJIE3HBIC UCKOITAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHYECKas peaKkuusi

[lepuonuueckuii 3akoH. Ilepuoguueckass cucrema xuMmuueckux dsyementoB JI. U.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMUYECKHX HJIEMEHTOB
MEPBBIX TPEX MEPUOJOB, KaJUsl, KaJdblUs MU HUX COCAMHEHHUM B COOTBETCTBUM C IOJOKCHUEM
371€MEHTOB B [leproanyeckoil CucTeMe U CTPOCHUEM UX aTOMOB.

CTtpoeHue BeliecTBa: BHUJIbBl XHMHYECKOW CBA3U. THUIBI KPUCTALIMYECKUX PEHIETOK,
3aBUCUMOCTH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUAa XUMHUYECKOU CBSI3HU.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIUXCS K Pa3IUYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TCHETHUECKas CBSI3b
HEOPraHWYECKUX BEIECTB.

Knaccudukanuss XuMUYECKUX PEAKIUMNA O Pa3IUYHBIM IMPU3HAKAM (10 YHUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKI[UU BEILIECTB, MO TEIUIOBOMY 3P dEKTy, IO U3MEHEHHUIO CTETIEHEeH OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB, IO OOPATUMOCTH, TI0 YYACTHIO KaTaau3aropa). IK30- U SHIOTCPMHUUECKHE
peakuuu, TepPMOXUMHUYECKUE YPABHEHHUS.

[TonsitTue o ckopocTH xumuueckod peakuuu. [loHsTHE 00 OOpaTUMBIX M HEoOpaTHMBbIX
XUMUYECKUX peakiusax. [IoHsTHe 0 roMOreHHbIX U rereporeHHbIx peakuusax. [londarue o karamuse.
[TonsiTe 0 xuMHUYECKOM paBHOBeCHU. DaKTOPHI, BIUSIIONINE HA CKOPOCTh XUMHUYECKON peaKIuu u
MOJIOKEHNE XMMUYECKOTO PABHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIC — PEAKIIMM, DJICKTPOHHBIM  OamaHC  OKHUCIUTENIBHO-
BOCCTAHOBUTENBHON peakiuu. CoCTaBlI€HUE YpaBHEHUW OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIyii C UCTIOIB30BAHUEM METO/Ia MJIEKTPOHHOTO OaaHca.

Teopus >IEKTPOIUTUYECKONW TUCCOIMALMU. DJIEKTPOJIUTHI U HEINEKTPOIUTHL. KaThoHBI,
aHUOHBL. MeXaHN3M JUCCOLMAIINK BEIIECTB C PA3IMYHBIMU BUJIAMU XUMUYECKOU cBsi3u. CTeneHpb
nuccornuanui. CUIIbHBIE U CTa0bIe AIEKTPOIUTHI.

Peakiiun monHOTO OOMEHa. YCIIOBUS MPOTEKAHUSI PEAKIMH HMOHHOTO OOMEHa, TOJIHBIC U
COKpalll€éHHble MOHHBbIE YypaBHEHMs peakuuil. CBOWCTBa KHCIOT, OCHOBAaHUWA M COJel B CBeTe
MPEACTABICHUI 00 SJEKTPOIIUTUUECKON uccorualui. KauecTtBeHHbIe peakiiuy Ha HOHBL. [loHsaTHe
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKCnepumenn:



O3HAKOMJIEHHE C MOJEISIMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJIJIOB U HEMETaJIOB (TpaduTa U aamasza), CJI0KHBIX BEHIECTB (XJIOpHIa HATpHUs), UCCIIEOBaHNE
3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pPEaKUMUd OT BO3ACUCTBUS Pa3IMYHBIX (PaKTOPOB,
HCCIEA0OBAHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, IMpPOLECCa JAUCCOLMALMHM KHUCIIOT,
miesoueid M cojeil (BO3MOXHO HCIIOJIB30BAHHME BHJEO MAaTEPHUATIOB), IIPOBEJEHHUE OIIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKaHHs peakuuid HOHHOTO oOmeHa (oOpa3oBaHHME OCaJKa,
BBIJICJICHHE Ta3a, 00pa30BaHUE BObI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX DPEAKIMM (TOpeHue, peakluH pas3loKeHUs, COEIWHEHUs), pacrno3HaBaHUE
HCOPraHNMYCCKUX  BCIICCTB C IOMOIIBKO KAYCCTBCHHBIX peaKum”I Ha HWOHBI, PCUHICHUC
SKCIIEPUMEHTAIIbHBIX 33/1a4.

HemeTtayuibl M MX coeIMHEHUSA

Obmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHbIE CTEIICHU
okucienus. CtpoeHne W (U3MUYECKHUE CBOKMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMHUYCCKUE
CBOMCTBAa Ha mpuMepe xjopa (B3aHMMOJCICTBHE C MeTaUIaMH, HEMeTalIaMH, [IeI0uYaMu).
XnopoBogopoa. ConsiHas KUCIOTa, XMMHUYECKHE CBOMCTBA, MOJIydeHHUE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJOpOJAa Ha OpraHu3M uesjoBeka. BakHeiline XJIOpuapl U MX HAaXO0XKJICHUE B
IIPUPOJE.

OO6mass xapakTepucTuka »d1eMeHTOB VIA-rpymnmbl. OcCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHud. CTpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJAA U cepbl. AJUIOTPONHbIE MOIU(UKAIIMH KHCIOPOa U cepbl. XMMUYECKHE CBOMCTBA CEpHI.
CepoBoiopoJi, cTpoeHHe, PU3NYECKUE U XMMHUECKHe cBoMcTBA. OKCHU/IBI Cephbl KaK MPEACTaBUTEIN
KHUCIOTHBIX OKcHJoB. CepHast KHcioTa, (U3MYeCKHMe M XUMHUYECKHe CBOMCTBa (00mme Kak
MIpEeICTaBUTENs KJlacca KHUCIOT U creunduyeckue). XUMUYECKHe PeakiuH, JeKalllie B OCHOBE
MPOMBIIIJICHHOTO CIoco0a Moiy4deHusi cepHoi KuciotThl. IIpumenenue cepHoit kuciotsl. Cosn
CEpHOIl KHCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxaeHnue cepbl U €€ COeAMHEHUN B
npupose. XUMHYECKOE 3arpsi3HEHHE OKpYXKamollell cpeapl COeAMHEHHSMH cepbl (KHCIOTHBIE
TIOXKH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 NMpeA0TBpaIlEHUSI.

OOmast xapakTepucTuka 3y1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIICHHs. A30T, paclipOCTpaHEHUE B IPUPO/IEe, (PU3NUECKHEe U XUMUYECKUE
cBoiicTBa. KpyroBopor a3ora B mpupojie. AMMHAK, ero (pu3nueckue M XUMHUYECKHE CBOMCTBA,
IMOJIYUYCHHUE U IPUMCHCHUC. Comnn aMMOHUSI, UX q)HSquCKI/Ie U XUMHUYCECKHUEC CBOfICTBa, IIPpUMCHCHUC.
KavecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydyeHHue, (U3NYEecCKue M
XUMHUYECKHE CcBOHcTBa (oOmIMe Kak NpeACTaBUTeNs Kilacca KHCIOT U cHelupuYecKue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHHUSI B Ka4eCTBE MMHEPAJIbHBIX yI0OpeHHN. XUMHUYEeCKOoe



3arps3HEHUE OKPY)KAIOIIEH Cpe/ibl COSMHEHUAMH a30Ta (KUCIOTHBIE TOXKAHU, 3aTrpsI3HEHHE BO3/1yXa,
MOYBBI U BOJIOEMOB). Docdop, amtorponHbie Moaudukanuu Gocdopa, Gpuznyeckne 1 XUMUYECKHE
croiictBa. Oxcupa docdopa (V) u dochopHas kucnora, Gu3MYecKue U XUMUYECKHUE CBOWCTBA,
nostydenue. VMcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUIA.

OOmast xapaktepuctuka »sieMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHUS. YTIEpOoJ, alUIOTPOMHbIE MOAM(HUKAIMHN, PACIPOCTPAHEHHE B
npupoje, pu3nUeckue U XMMUYECKHe CBoicTBa. AzncopOuus. KpyroBopor yriepoga B mpupoe.
Oxcuasl yrinepoaa, ux (Qpu3Myeckue M XMMHUYECKHE CBOMCTBA, JCWCTBUE HA KUBBIE OpPraHU3MBI,
MOJIy4eHUE W TPUMEHEHHE. DKOJIOTHYECKHe TPOOJIeMBbl, CBsI3aHHBIE ¢ okcuaoMm yriepoxa (IV),
TUIOTE3a rI00aNbHOTO MOTEIICHUS KIIMMaTa, MapHUKOBBIN 3 (ekT. YronpHas KUCIOTa U € CoJu,
X (U3NYECKHUEe U XMMHYECKHE CBOMCTBA, MOJIydeHHE M NpuMeHeHne. KadecTBeHHas peakuusi Ha
KapOoHaT-uOHBI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEbCKOM
XO35HCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIWHEHUSX Yriepoja
(MeTaH, 3TaH, YTHJICH, alleTUJICH, ATAHOJI, TIMLEPHUH, YKCYCHas KucioTa). [IpupoaHble HCTOUHUKH
yII€BOJIOPOAOB (Yrojb, MIPUPOAHBIN ra3, HedTh), IPOAYKTHI UX mepepadoTku (OEH3UH), UX POJb B
ObITY W TpoMbIIUIEHHOCTH. [loHATHE O OMONIOTMYECKHM BaKHBIX BEIIECTBAaX: JKHpax, Oenkax,
yriaeBoJlax — M HUX pOJM B JKU3HU 4YelOBeKa. MarepualbHOE €IMHCTBO OpPraHUYeCKUX U
HEOPTaHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue u XMMHUYECKME CBOWCTBa, IIOJy4ye€HHE W NPUMEHEHHUE.
Coenunenus kpeMHus B npupoje. Oouue npeacrasienus o6 okcuae kpemuus (IV) n kpeMHueBoit
kuciote. CHIIMKAThI, UX UCIIOJIB30BaHKE B OBITY, B IPOMBIIIJICHHOCTU. BaxkHeli1ie cTpouTenbHbIe
MaTepuaibl: KepamMHKa, CTEKJIO0, LEeMEeHT, OeToH, kene3o0eToH. Ilpobimembl Ge3omacHoro
HCIOJIb30BAHUS CTPOUTENBHBIX MaTEPUAIIOB B IIOBCEITHEBHON KU3HH.

Xumuueckuii IKCnEPpUMEHM .

u3yueHue o0pa3l0B HEOPraHWYECKHUX BEIECTB, CBOICTB COJITHOW KHCIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEaKIMii Ha XJIOPHI-MOHBI M HAOIIOJCHHE MPU3HAKOB WX NPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYecKue W XMUMUYECKHE CBOMCTBA TajJOreHOB M UX COEIMHEHHH (BO3MOXHO
UCIOJIb30BaHNWE BHUJEOMATEPHUANIOB), O3HAKOMJIEHHE C 0Opa3laMu XJIOPUJOB (TaJIOT€HU[OB),
O3HAKOMJIGHHE C oOpa3uamMu cepbl U €€ COeIMHEHHSMH (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEpPHAIOB),  HAONIOACHWE  TIpoliecca  OOYIJIMBaHUS ~ caxapa MOJ  JCHCTBHUEM
KOHIICHTPUPOBAHHOW CEpHOM KHCJIOTHI, M3y4eHHE XMMUYECKHUX CBOMCTB pa30aBICHHON CEepHOM
KHCJIOTHI, MPOBEACHNWE KAYECTBEHHOW peakIuu Ha Ccyab(haT-woH W HAONIOJIeHHE TpU3HaKa e
NPOTeKaHMs, O3HAKOMJIEHHE C (M3NYECKMMHU CBOMCTBaMHU a3oTa, ¢dochopa MU HX COeIMHEHUH



(BO3MOXXHO HCIOJIB30BaHME BUAECOMATEPHUATOB), oOpa3namMu a30THBIX U (PochopHBIX ynoOpeHuH,
[0JIy4eHUe, coOMpaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB aMMMaKa, IPOBEIEHUE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U PochaT-HOH U U3yUeHNE IPU3HAKOB UX MPOTEKaHMs, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/bI0 (BO3MOYKHO HCIOJIb30BAHUE BHUIEOMATEPHAIIOB),
M3yueHHe MOJeNeil KPUCTANIMUECKUX PEHIETOK anMasa, rpaduta, QysiepeHa, 03HAKOMIICHUE C
IPOLIECCOM  a/IcOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M yCTPOHCTBOM
IIPOTUBOra3a, IOJIyueHUE, COOMpaHUE, PaclO3HABaHUE M WU3YyYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
IIPOBE/ICHUE KAYEeCTBEHHbIX peakIMil Ha KapOOHAT M CWJIMKAT-UOHBl U H3YYEHHUE MPU3HAKOB HMX
IIPOTEKAHUs, O3HAKOMJICHUE C NPOAYKLUMEH CHIMKATHOM IPOMBIIIJIEHHOCTH, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BaykHelne HeMeTaulbl U UX COCIUHEHUS».

MeTaJuuibl M UX COeAMHEHUS

OOwiast xapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU X IOJIOKEHUS
B llepnogmyeckoi cucreme xumuueckux siieMeHToB J[. M. MenaeneeBa M CTpOEHHMsS aTOMOB.
CrpoeHne wMerauioB. Meraunyeckass CBsi3b W METAUIMYECKas KPUCTAIIMYECKAs PELIETKA.
DNEeKTPOXUMHUYECKUN sl HANpsDKEHHH MeTaioB. (DU3WyYeckrue W XUMHYECKHE CBOMCTBA
MeTauioB. OOmye crnocoObl MmosydyeHus MeramioB. [loHATHE O KOppO3MM METaJlJIOB, OCHOBHBIE
Croco0Bl 3amMThl MX OT Koppo3uu. CrutaBel (CTaib, YyryH, MIOPaJIOMUHHHA, OpOH3a) M HX
IIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[I{erounble MeTaILIBL: MOJI0KEHKE B [leproandeckoil cucteMe XuMH4YeCKux 3aeMeHToB /1. M.
MeHeneeBa, CTPOCHHE UX aTOMOB, HAX0XKACHUE B Ipupoje. PU3ndecKue U XUMUIECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUABI U THUIPOKCHUJIBI HATpUs U Kanus. [IprMeHeHne menouHbIx
METaJUIOB U UX COCIUHEHUM.

[I{erouHO3EMENBHBIE METAJIIIBI MAarHUil U KaJIbLMNA: ToJI0KeHue B [lepuoandeckoil cucreme
xumuyeckux sieMeHtoB JI. M. MenpneneeBa, CTpoeHHME HMX aTOMOB, HAaxOXJIEHUE B IIPUPOJE.
@u3znyueckue M XMMHYECKHE CBOMCTBA MarHusl M KalblMs. BakHeWIne COEIUHEHUs KajlbLus
(oxcua, TMAPOKCU, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHs.

AmoMmunuil: nonoxeHue B llepuogmueckod cucreme xuMuuyeckux dsieMmeHtos [l M.
MeHeneeBa, CTpoeHUE aToMa, HaxOoxXAcHUE B Ipupone. dusmyeckue U XMUMHUYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIA U THIPOKCHIA aTFOMUHHUS.

XKeneso: mnonoxenne B Ilepuonmyeckoil cucteMe XUMHUYECKHX »diemeHToB J[. .
MeHneneeBa, CTpOEHHE aTOMa, HaXOXACHUE B npupoje. dusnyeckne M XMMHUYECKHE CBOMCTBA
xeneza. Oxcuawl, ruapokcunsl U conu kenesa (II) m »xemesa (II), mx cocras, cBoiicTBa U
MTOJTyYEHHE.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE € 00pa3liaMi METAJUIOB U CILJIABOB, MX (PM3MUECKUMH CBOWCTBAMH, U3yUCHHE
PE3yNIbTaTOB KOPPO3HH METAJIOB (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEPUANIOB), OCOOCHHOCTEM
B3aMIMOJICHCTBUS  OKCHMJA KalblUg ¥ HaTpus C BOJOW (BO3MOXKHO  HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), MCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, MpoOIlEcca TOPEHUs Keie3a B
KHCIIOpoJie (BO3MOXKHO HCIOJIb30BAHUE BUICOMATEPHAIIOB), TIPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
peaknuii Ha MOHBI: MarHus, Kajbllus, aTIOMUHUA, ITMHKa, kene3a (II) m xemesza (III), memu (II),
HaOJII0/ICHUE U ONMHCAaHWE TMPOIECCOB OKPAIIMBAHMS TUIAMEHH MOHAMHU HATPUS, KAJIUS M KaJbIUs
(BO3MOYKHO HCITIOJIb30BaHUE BUJEOMATEPHUAIIOB), UCCIIEeOBaHNE aM(DOTEPHBIX CBONCTB T'MIpOKCHIA
ATIOMUHHS W THIPOKCHA [IMHKA, PEIICHUE SKCIePUMEHTAIBHBIX 3a7ad Mo Teme «BaxkHeiimme
METaJIJIbl U UX COCIUHEHUS».

XuMHus H OKpy:KaloLas cpeaa

BemectBa 1 Marepuansl B MOBCEAHEBHOW >KM3HHU ueloBeka. be3oracHoe HCIOJIb30BaHUE
BEIICCTB M XHMHYSCKHX peaknuii B ObiTy. [lepBas moMomip NpH XHMHYECKHUX OXKOTaxX H
OTpaBJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKPYXaromiel cpenbl (ImpeeinbHas JOMyCTHMAasi KOHIICHTPAIHS
Benlects, nanee — [1JIK). Ponb Xxumuu B pemieHnu 3K0I0THYeCKUX MpooieM.

Xumuueckuii IKCcnepumenm:

M3y4yeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTEPHAIIBI).

Meoswcnpeomemmnwie ceasu

Peanuzamnusi MeXnpeaIMETHBIX CBA3CH MpHU M3yYEeHUU XUMHH B 9 Kllacce OCYIIECTBISETCS
gyepe3 MCIOJIb30BaHUE KaK OOIIWX €CTECTBCHHO-HAYYHBIX MOHSTHH, TaK M TMOHSTHH, SBIISIONIIXCS
CUCTEMHBIMU JIJISl OTJENBHBIX TPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TOHSATUS: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIH3,
CHUHTE3, Kiaccu(uKamus, TMepPHUOJUYHOCTh, HAONIOJEHHE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpeHUe, MOJICITh, SIBJICHHE, TAPHUKOBEIN 3 EKT, TEXHOJIOTHS, MATePHAITBI.

®dwuzuka: wmarepusi, aroMm, DOIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKJIHA, H30TOMBI,
pPaJMOaKTUBHOCTh,  MOJICKYJia, JJIGKTPUYECCKHH  3apsij, MPOBOJHUKH, MOJYIPOBOTHUKH,
TVDIIEKTPUKY, (OTORIIEMEHT, BEIIECTBO, Telo, 0O0BEM, arperaTHOe COCTOSHUE BeIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIUTHYECKAs PEMIETKa, CIUIABhI, (PU3MYSCKUE BETUYHUHBI, ¢IUHUIIBI
M3MEpEeHUs, KOCMUUYECKOE MMPOCTPAHCTBO, TUTAaHETHI, 3BE31b1, ColHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEpalbHbIE YAOOpEHUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHEIE BEIECTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOBI, TTOJIE3HBIE UCKOMAEMBIE,
TOTUIUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INIPOT'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJIBbTATbBI

JIMYHOCTHBIE pE3y/IbTaThl OCBOEHHMS MPOTrPaMMbI OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTHTAIOTCS B X0J¢ OOyYCHHS XUMHH B €AMHCTBE YU4E€OHON M BOCIIHMTATEIbHOU IEATEILHOCTH B
COOTBETCTBUH C TPAAMIIMOHHBIMA POCCHHCKHMHU COIMOKYJIBTYPHBIMH M TyXOBHO-HPABCTBEHHBIMU
[ECHHOCTSIMH, TPUHATHIMH B OOIICCTBE IpaBHJIaMH W HOPMAaMU IIOBEIACHHS U CIIOCOOCTBYIOT
[pOoIIecCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COLUATH3AINN 00YJarOIHUXCS.

JIMYHOCTHBIE PE3YJAbTAaThl OTPAKAKOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CHCTEMOU IMO3UTHBHBIX HEHHOCTHBIX OPHMEHTALMHA W PACHIMPCHHE OIbITa AEATCIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHoOTHYECKOr0 BOCIUTAHMS:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY W HAYYHOMY
HACJICMI0, TMOHUMAHHUs 3HAYCHUS XUMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW HH(pOPMAIMEll O IMEPEAOBBIX JOCTIKCHHUAX M OTKPBITHIX
MHPOBO# M OTEUECTBEHHON XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpPa
H 00I1eCTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

NPEJCTABICHUS O CONMAIBHBIX HOPMAax M TPaBHIaX MEXIUYHOCTHBIX OTHOIIEHHH B
KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 00IIIECTBEHHO I0JIE3HOM,
y4eOHOUCCIIEIOBATENILCKONW, TBOPYECKOM W JIPYTHMX BHJIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOW AEATEILHOCTH MPH BBIMOJHEHWH YyYeOHBIX, MO3HABATEIBHBIX 3aj1ad,
BBIITOJHEHUM XUMHYECKHX OKCIIEPUMEHTOB, CO3JAaHWH Yy4YEOHBIX IPOEKTOB, CTPEMIJIEHUS K
B3aUMOINOHMMAHHIO W B3aUMOIIOMOIIM B TIPOIECCE ITOM y4eOHOH AeATeTBbHOCTH, TOTOBHOCTH
OIIEHMBAThH CBOE TIOBEJIEHUE M MTOCTYIIKH CBOMX TOBAPHIIEH C IMO3MIIMK HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4€TOM OCO3HAHUS MOCIICICTBHUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA '

MHPOBO33DEHYECKHE  MpPEACTaBICHHS O  BEIIECTBE M XHMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHsS HAyKH M COCTaBJISIONIME OCHOBY ISt
MOHUMAHUS CYITHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS MPHPOIBI, B3aUMOCBS35MX YEIOBEKA C MPHUPOJHON CPEoil, 0O PO XUMHU B ITO3HAHUH
3THUX 3aKOHOMEPHOCTEIA;



MO3HABATEIPHBIE MOTHBBI, HANPABICHHBIC HA TIOJYyYECHHUE HOBBIX 3HAHUM MO0 XUMHH,
HeoOxonuMble Il OOBSICHEHUS HAOJIOaeMBIX IMPOLIECCOB U SBJICHUIl, MO3HABATEIbHOM,
WH()OPMAIIMOHHON M YUTATEIBCKON KYJIbTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON PabOThI C
y4eOHBIMH TEKCTaMM, CIPABOYHOM JHUTEpPaTypod, ITOCTYIHBIMHU TEXHMYECKHMHU CPEACTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHI0O W MO3HAHMIO, JH00O03HATEIBbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOCKTHONM M HCCIEAOBATEIIbCKON JIEATEbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBIEHHOCTU U YPOBHs 00y4YEeHUS B JajbHEHIIEeM;

4) popMHupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE LIEHHOCTU KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKHU
Ha 3JIOPOBBIA 00pa3 JKHU3HH, OCO3HAHWE TIOCICICTBUNA W HENPHUATHE BPEIHBIX MPHUBBIYCK
(ynotpebneHusi ankoroiisi, HApPKOTHUKOB, KYpEHHs), HEOOXOIMMOCTH COONIOJEHUS MPaBHII
0€30MMacHOCTH TP OOPAICHUH ¢ XHMHYECKUMH BEIICCTBAMH B OBITY M PEAIbHOM JKU3HH,

5) Tpy/10BOT0 BOCIIUTAHUS:

HMHTEpPEC K MPAKTUYECKOMY M3Y4YEHHUIO Mpodeccuil U Tpyaa pa3audHoOro poja, yBaKCHHE K
TPYIy U pe3yibTaTaM TPYAOBOH JIEATEIbHOCTH, B TOM YKCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHWUW TI0 XUMHUH, OCOSHAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUH MPOJIOJDKEHUS 00pa3oBaHuUs
C y4éTOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
MoTpeOHOCTEH, YCIEeNHON MPOPECCHOHAIBHON JIEATEILHOCTH U Pa3BUTHS HEOOXOJAMMBIX YMEHHH,
TOTOBHOCTB aJaTUPOBAThCS B MPodeccroHaNbHOI cpejie;

6) 3K0JIOrHYecKOro BOCIUTAHUS

HKOJIOTHUECKU I1eJieco00pa3Hoe OTHOIIEGHHE K MPUPOJEe KaKk HMCTOYHHMKY JKHU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHMS, NMOHHMMAaHUE ILIEHHOCTH 30pOBOro M Oe3omacHoro oOpa3a >KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3[I0POBBIO, OCO3ZHAHUE
LIEHHOCTH COOJIOZCHMSI MpaBuil 0€30IacHOr0 MOBENEHUs NpHU paboTe C BELIECTBAMH, a TaKkKe B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTydaeMble MPU U3yUYCHUU XUMHH, JJI PCIICHUS 3ajad,
CBSI3aHHBIX C OKpYXKaIolleld TMPUPOAHONW Cpefod, I TOBBIMICHUS YPOBHS DKOJIOTHUYECKOM
KYJIBTYpbI, OCO3HaHUS TJIOOATHHOTO XapaKTepa SKOJOTHYECKHX MpOoOJeM M TMyTel MX pEelIeHUs
MOCPEACTBOM METOJOB XUMHH, HKOJOTMUECKOTO MBIIUICHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B
ITO3HABATEJIbHONW, KOMMYHUKAaTUBHON M COLMAJIBHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pPe3yJbTAaTOB BBIJACIAIOT 3HAYUMBIC IS (OPMUPOBAHHUS
MHUPOBO33PEHHUsI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOPHsl, MPUHIIUI, TUMOTe3a, (aKT, CUCTeMa,



MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPBhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
mpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUI U3 3TUX MpeAMETOB (pOPMHUPOBATH MPEICTABICHUE O
[[EJIOCTHOW HAy4YHOW KapTWHE MHpa, U YHHBEpCalbHbIC Y4eOHBbIC JCHCTBUS (IIO3HABATEIIBLHEIC,
KOMMYHHUKATHUBHBIC, PETYIATUBHbBIE), KOTOpbIE 00ECleynBalOT (OPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSATEJIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM eI TeIIbHOCTH.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHUS UCTIOIb30BATh NPUEMBI JJOTUYECKOIO MBIIUICHHS TP OCBOCHUH 3HAHUM: PACKpPbIBAaTh
CMBICJI XUMHUYECKUX MOHATUM (BBIACIATH UX XapaKTEepHbIC NMPU3HAKHU, YCTAHABIUBATh B3aUMOCBSI3b
C IPYTUMU TOHATUSMHU), UCIIOIB30BATh MOHATHUS IJI1 OOBSACHEHUS OTIENbHBIX (PAKTOB U SIBICHUH,
BEIOMpATh OCHOBAaHUS W KPUTEPHH JUISI KiIacCH(PHKAIMM XUMHUYECKUX BEIIECTB U XUMHYCCKHX
peakiuii, ycTaHaBlIMBaTh MPUYNHHO-CJIEICTBEHHBIC CBS3M MEXAY OObEKTaMH W3YYEHHUS, CTPOUTH
JIOTUYECKHE PacCyXJACHUS (MHAYKTHUBHBIC, ICIyKTUBHBIC, IO AaHAJIOTHHU), NAENIaTh BBIBOIALI H
3aKJIIOYEHUS;

yMEHUE NPHUMEHSATh B MPOIECCe IMO3HAHUs MOHATHS (NIPEAMETHBIE UM METANPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIOJIb3yeMble B XUMHUHU, MpeoOpa3oBBIBATH LIUPOKO
MPUMEHSAEMbIE B XHMHUHM MOJICIbHBIC MPEICTABICHUS — XMMHUYECKHI 3HaK (CHMMBOJI 3JIEMEHTA),
xuMuueckas (opMmyna U ypaBHEHHE XHMHUYECKOH peakuuu — TMpU pPElIeHuH YydeOHo-
MMO3HABATENIBHBIX 33724, C YIETOM ITUX MOJECIBHBIX MPECTABICHUN BBISBISATh U XapaKTePU30BaTh
CYILIECTBEHHBIE TPU3HAKU M3Yy4AEMBIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIIHid,
BBISIBIIATH OOIME 3aKOHOMEPHOCTH, PUYUHHO-CIICJICTBEHHBIE CBA3U U MTPOTUBOPEUHS B U3y4aEMBbIX
rpolieccax U SBJICHUSIX.

Ba3oBble uccienoBareibcKkue AeiCTBUA:

YMEHUE UCIIOIb30BATh MIOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHUS, a TAKkKe
B KaueCTBE OCHOBBI ISl (POPMUPOBAHUS THIOTE3BI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

MpuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPraHM3allMd U TMPOBEICHUIO YYEHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HaOII0IaTh 3a XOJO0M TMPOIecca, CaMOCTOSITENLHO MPOTHO3UPOBATH €0
pe3yibTaT, (GOpMYIUPOBaTh OOOOIIEHHWS W BBIBOJIBI TIO pe3yjbTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIETOBAHMS, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmueii:

yMEHHE BbIOUpaTh, aHATH3UPOBATH U UHTEPIPETUPOBATH MHPOPMAIUIO PA3IUIHBIX BHIIOB U
dbopM TpencTaBieHUs], MOTYy4aeMyI0 W3 Pa3HBIX HCTOYHWUKOB (HAYYHO-TIOMYJSIPHASI JIMTEpATypa



XMUMHAYECKOTO COJICpXKaHMs, CIIPaBOYHbIE TOCOOUs, pecypchl VHTepHEeTa), KPUTUYECKH OLEHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yYMEHHUE MPUMEHATHh PAa3IUYHbIE METOJbI M 3alpOChl NMPH MOUCKE M 0TOOpe MH(pOpMaIUK U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX ISl BHIIOJHEHHUS Y4eOHBIX U MO3HABATENbHBIX 3a]a4
ONpeAeNEHHOr0 THIIA, TPHOOPETEHHE OIbITa B O0JIACTH HWCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJJICHHE KYJIbTYpOHl aKTHUBHOTO HCIIOJIb30BAHUS Pa3IMYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpaTh ONTHMAJIbHYIO (opMy TmpeacTaBiIeHUs
nHpOpMaLlUd M WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, AHarpaMMaMu,
apyrumu popmamu rpad@uKu U 1X KOMOUHALIUSAMU;

YMEHHME HCIIONIb30BaTh W aHAIM3UPOBATh B Tpolecce Y4eOHOM M HCCiIe0BaTeIbCKOU
AESTeTHbHOCTH WH(POPMALIUIO O BIUSHUH MPOMBIIICHHOCTH, CEJILCKOTO X03sICTBA M TPAHCIIOPTa HA
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeIbl.

KomMyHHKaTHBHBbIE YHHBepcaJIbHbIe Y4eOHbIe 1elicTBUA:

YMEHHUS 33/1aBaTh BOIPOCHI (B X0/1€ uanora u (Win) JUCKYyCCHUHU) IO CYIIECTBY 00CYyKaaeMoin
TeMBI, JOPMYIUPOBATH CBOU MPEII0KECHUSI OTHOCUTEIILHO BBIMIOJIHEHHS MTPEIOKEHHON 3a/1a9u;

YMEHHUSI IPEJCTABISTh MOMyUYEeHHBIE Pe3yJIbTaThl IO3HABATEIHHON JIEATEIHHOCTH B YCTHBIX U
NUCHbMEHHBIX ~ TEKCTax; JeNlaTh IMPE3CHTAMI0  PEe3yJbTaTOB  BBINOJIHEHUS  XHUMHUYECKOTO
SKCIIEpUMEHTa (J1abopaTOpHOro OMbITa, J1ab0opaTOpHOM pabOThl MO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

yMEHHUSI y4eOHOro COTpYJHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IO3HABaTEIbHOM U
MCCIIETIOBATEILCKON IEATETLHOCTH TPH PEHICHNH BOSHUKAIOIIUX MTPOOJIEM Ha OCHOBE y4€Ta 00X
WHTEPECOB W COTJAcOBaHUA MO3ULUK (0OCYKACHHS, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI,
KOOP/IMHAIIHSI COBMECTHBIX JCHCTBUI, ONpeielieHre KPUTEPUEB 110 OIIEHKE KayecTBa BHIMTOJIHEHHON
paloThI U ApyTHE).

PeryasiTuBHbIe yHHBepcabHbIe YUeOHbIE qelicTBHUA:

YMEHHE CaMOCTOSITENIbHO ONpEeAEATh LN JAEATeNIbHOCTH, IUIAaHUPOBATh, OCYLIECTBIATH,
KOHTPOJMPOBATH U MPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JAESATEIBHOCTD, BRIOUPATh HANOOIEe
3¢ deKTUBHBIE CIIOCOOBI PelIeHUs] YUeOHbIX U NTO3HABATENbHBIX 33/1a4, CAMOCTOSTEIbHO COCTABIIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA aITOPUTM JEUCTBUN IPH BBINOJHEHUN 3aJlaHUM C Y4ETOM
MOJIyYEHUsI HOBBIX 3HAaHWM 00 H3y4yaemblX OOBEKTaX — BEIIECTBAX U pEaKIHUAX, OIICHUBATH
COOTBETCTBHE IIOJyYEHHOTO pe3yibTaTa 3asBICHHON I€JH, YMEHHE WCIOJbh30BaTh U
aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraeéMble B YCIIOBUH 3a/IaHUH.

MNPEIMETHBIE PE3YJBbTATHI



B cocraBe mpenMeTHBIX pe3yIbTaTOB [0 OCBOGHHUIO O0SM3aTEIBHOTO  COJEpPKAHMA,
YCTaHOBJICHHOTO JaHHOW (¢enepanbHOM pabouell  MHporpaMMoid, BBIAEISIOT: OCBOCHHBIC
o0yJaromuMuCcs HayqHbIe 3HAHUS, YMEHHUS U CIIOCOOBI ACHCTBHIA, CrICU(PUICSCKHE IS PEAMETHON
obnactu «XUMHS», BUIBl JEATEIBHOCTH MO IOJYYEHHUIO HOBOTO 3HAHUS, €r0 HHTEpIpPETalHH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHUTYAIlHsIX.

B no3naBarenbHON cdepe: naBaTh onmpeneieHHUs U3YyYCHHBIX MOHATUH: «XUMHUYECKHI 2JIEeMEHTY,
«aToOM», «HMOH», «MOJIEKYJa», «IIPOCTble U CIJIOKHBIC BEIIECTBA», «BEIIECTBO», «XHUMHUYECKas
dbopMyna», «OTHOCUTENIbHAs aTOMHas Macca», <«OTHOCUTENbHas MOJEKyJspHas Mmaccay,
«BAJICHTHOCTbY», «CTEMEHb OKHCIICHUS», «KPUCTAIUIMYECKAs PEIIETKAa», «OKCHUIbD), «KHCIIOTBI»,
«OCHOBAaHHMSI»,  «CONMM»,  «aM(POTEPHOCTb»,  «UHAUKATOP»,  IEPUOJUYECKUN  3aKOHM,
«repuoAnvecKass TabNMuIa», «U30TOMbDY, «XMUMHUYECKas CBA3b», <«AJIEKTPOOTPULIATEILHOCTHY,
«XUMHUYECKasl pPeakIus», «XUMHYECKOe YpaBHEHHE», «IEHETHYECKas CBS3bY», «OKUCICHHEY,
«BOCCTAHOBJICHUEY, «AJIEKTPOJIMTUYECKAS TUCCOLUALIMY, «CKOPOCTh XUMUYECKON PEaKIIUN»;
OMHCaTh JEMOHCTPAIIMOHHBIE U CAMOCTOSITENIBHO MPOBEICHHBIE XUMHYECKHE SKCIIEPUMEHTHI;
OMHCHIBATh U PaA3JINYaTh U3YyUYCHHBIE KJIACCHI HEOPTAHMUYECKUX COCIMHEHHM, TIPOCThIC U CIIOXKHBIC
BEIIECTBA, XUMHUYECKHE PEaKIUu; KJIacCU(PUIIMPOBATh U3yUCHHbIE OOBEKTHI U SIBJICHHUS;

Jenath  BBIBOABI W YMO3AKJIIOYEHHUS U3  HAONIOACHUM, U3YYCHHBIX XHUMHUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEILIECTB IO aHAJOTUU CO CBOMCTBAMU
M3Y4YEHHBIX;, CTPYKTYpHUPOBATh W3YUYEHHBIN MaTepHal U XUMHUYECKYIO WH(OPMAIUIO, MTOTYyUYEHHYIO
U3 JIPYruX HMCTOYHUKOB; MOJEIHUPOBATH CTPOECHHUE AaTOMOB 3JEMEHTOB 1-3 mMepHoJ0B, CTpPOEHUE
MIPOCTHIX MOJIEKYJT

K xoHny oOy4yeHuss B 8 kjacce mpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(OOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

® PpACKpbIBATH CMBICII OCHOBHBIX XHMHMUYECKMX MOHSITHH: aToOM, MOJEKyJla, XUMHUYECKUU

AJIEMEHT, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJJHOPOIHAS U HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAasi W MOJICKYJIIpHAs Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsi Macca, MaccoBas JOJS XUMHUYECKOIO »3JEMEHTa B COEJUHEHUH,
MOJIApHBIA 00bEM, OKCHUJ, KUCIIOTa, OCHOBaHHE, COJb, JIEKTPOOTPULIATEILHOCTD, CTETIEHb
OKHUCJICHUS, XUMHUYECKas peakius, KIacCU(PUKALUA pPEaKIHii: peakiuu COeIUHEHUS,
peaKkuuu pa3jaoKeHHs, peakllMy 3aMelIeHUs, peakliuu 0OMeHa, 9K30- U SHJIOTEPMUUECKHE
peaKiuu, TEIoBOM YPPEKT peakiuu, Sapo aToMa, FIEKTPOHHBINA CIOW aroma, aTOMHas
opOuTangh, paanyc aroMa, XHMHUYECKas CBS3b, IMOJSPHAS W HEMOJspHAas KOBAJICHTHAS
CBA3b, HMOHHAsl CBsI3b, WOH, KAaTHOH, AaHHUOH, pPACTBOpP, MaccoBas JOJs BEIIECTBA
(TIporIeHTHAs KOHIICHTPAIINsI) B PaCTBOPE;



WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUA W TPUMEHSTH ITH
MOHATHUSA [IPU ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

HCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY ISl COCTaBIEHUS (hOPMYII BEIIECTB U YpaBHEHUN
XMMHYECKUX PEAKIIU;

OINpEENsATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTElEHb
OKHUCJIGHHS DJJIEMEHTOB B OMHApHBIX COCAMHEHUAX, TPUHAAICKHOCTh BELIECTB K
OTNpeNeIEHHOMY  KJacCy COCOMHEHHMH 1o ¢opMynaM, BHJ XHUMHYECKOH CBS3H
(xoBaJIeHTHAs! M HIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSIX;

packpsiBaTh cmbici I[lepuoanueckoro 3akona JI. M. MeHneneeBa: JeMOHCTPUPOBATH
MMOHUMAaHUE TEPUOANYECKOM 3aBUCHUMOCTH CBOMCTB XHUMHYECKHUX JJIIEMEHTOB OT HX
nonoxeHusa B Ilepuonumueckoil cucreme, 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYEHUS, 3aKOHa ABOIaJipo;

ONMMCHIBATH U XapakTepu3oBaTh TabOiauunyro ¢Gopmy Ilepuoanueckoit cuctemsl
XUMHUYECKHUX OJJIEMEHTOB: pa3IuyaTh MOHITHUS «rjaBHas mnoarpymnmna (A-Tpymma)» u
«mobounass moxarpynmna (b-rpynma)», wMambsle W OoJblIME TEPUOABI, COOTHOCHUTH
o0o03HaUYeHUsI, KOTOpble MMelTcs B Tabnuie «llepumomuyeckas cuctemMa XUMHYECKHX
anemenToB JI. M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHUS ATOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsAn sapa, oOllee YHCIO DJIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOpPraHMYEeCKHE BEIIeCTBa, XUMHUECKHE
peakiuu (MO YHUCIAYy M COCTaBY YYacTBYIOUIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
dpdekry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XHUMUYECKHE CBOMCTBA BEUIECTB Pa3IMUHBIX
KJIaCCOB,  TOJATBEpXKJasi  ONHCAHWE  MpPUMEpPaMU  MOJIEKYJSPHBIX  ypaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KA4ECTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKAHHUS XUMHUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSAX;
BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOTI0 XMMHYECKOTO 3JIeMeHTa 1Mo ¢GopMylie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI TT0 YPABHEHHUIO XUMHUYECKOM PEaKInu;

MIPUMEHATh OCHOBHBIE OIEpaly MBICIUTEIBbHON NEATeIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, O00O00IIEeHHEe, CHUCTEMATH3aIUI0, KIACCU(UKAINIO, BBISBICHHE MPUYUHHO-
CIEACTBEHHBIX CBA3EH — 1 M3Y4YEHUS CBOMCTB BEIIECTB W XHMHUYECKHX PEAKIIHM,



€CTECTBCHHO-HAYYHBIE METOJIbI MO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJICITMPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

ClieloBaTh  MpaBWJaM  T[OJb30BaHMUSI XHMMHMYECKOW TMOCyIoM W J1abopaTOpHBIM
o0opynoBaHuEM, a TaKKe MpaBWiIaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
HUHCTPYKIUAMMU 10 BBIITOJIHCHHUIO na60paTopHHx XUMHUYCCKUX OIIBITOB IO IMOJYYCHUIO U
coOupaHui0 razoo0pa3HbIX BelIecTB (BOIOpOAAa U  KUCIOPOJA), MPUTOTOBICHHUIO
pacTBOpPOB C ONPEACIEHHON MACCOBOM J0JIEM PaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MIPOBOAUTh XMMHUYECKUE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB WIeNIOUed H
KHCIIOT C TIOMOIIbIO HHAUKATOPOB (JIakMYyC, (peHOITaIenH, METUIIOPAHK U APYTHUE).

K koH1y oOydeHus B 9 KJacce IpeIMETHblE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMINXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX IMOHSATHA: XUMHUYECKUU 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIECHTHOCTb,
3IEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMAYECKAsl PEAKIUsA, XMMUYECKas CBA3b,
TEIUIOBOM 2(PQeKT peakiuu, MOJlb, MOJSPHBIA O00BEM, pPACTBOP, AIEKTPOJIUTHI,
HEAJIEKTPOJIUThI, 3JEKTPOJIUTUYECKAs JIMCCOLMALIMSA, pEeakUUd HOHHOIOo OOMeHa,
KaTrajau3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIe pEaKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUHU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTaHOBJIEHHE, aJUIOTPONHs, aMPOTEPHOCTb, XMMHUYECKas CBs3b (KOBAJIECHTHas,
MOHHAs, METaJUIMYecKas), KpUCTAJUIMYecKas pemeérka, KOppo3usl METaJlJIOB, CILIABBI,
CKOPOCTb XUMHUYECKON PEAKINH, TpeeabHO JonycTumas KoHueHTpauus [1/1K Bemectsa;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHATHUM W NPUMEHSATH OTH
MOHSTHSI TIPU OMMCAHUU BEILIECTB U X MPEBPAICHHUI;

HCIOJIb30BAaTh XMMUYECKYI0 CUMBOJIMKY Il COCTaBJIECHUs (DOPMYJT BEIIECTB U ypaBHEHU I
XUMHYECKHUX PEAKIIN;

ONPEIEIATh BaJCHTHOCTh U CTEIIEHb OKHUCIECHUS XMMUYECKUX 3JIEMEHTOB B COCIMHEHMAX
Pa3JIMYHOTO COCTaBa, MIPUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUN
no <¢opmynaM, BHJI XHMHYECKOH CBs3M (KOBaJeHTHAs, WMOHHAs, MeTaJUIM4YecKas) B
HEOPraHMYECKUX COETMHEHUSX, 3aps]l MOHA M0 XUMUYECKOU (popmyrie, XxapakTep cpelibl B
BOAHBIX PpAacTBOpPax HEOPraHWYECKUX COEAUHEHMM, THUIl KPUCTAJUNIMYECKOW pEMIETKH
KOHKPETHOT'O BEIIIECTBA;

packpbiBath cmbica [lepuognueckoro 3akona /. VI. Menneneesa u 1eMOHCTPUPOBATH €TI0
MOHMMaHME: OIUCHIBATh W XapakTepuszoBaTh TaOnuuHyto (opmy Ilepuonnyeckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB: pa3jnyaTh MOHITUS «TJlaBHAs mojarpynna (A-rpymnmna)»



u «mobounas mnoarpynna (b-rpymma)», manele W OOJBIIME TEPHOABI, COOTHOCUTH
0003HaYeHMsl, KOTOpblE HMEITCS B MEpHOAMYECKONM TaliMie, C YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XHMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
of11iee 4MCI0 3JIEKTPOHOB U paclpelielieHne UX IO 3JIEKTPOHHBIM CJIO0SM), OOBACHATH
o0IIre 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M X COCIUHEHUH B Mpejenax
MaJIbIX IIEPUOJIOB U TJIABHBIX HOATPYII ¢ YYETOM CTPOEHHSI UX aTOMOB;
KJaccu(UUUpoBaTh XMMUYECKHUE 3JIEMEHTBI, HEOPraHWYECKHE BEIECTBA, XUMHYECKHE
peakiuu (MO YUCIy M COCTaBY YYaCTBYIOIIMX B PEAKLUU BELIECTB, IO TEMJIOBOMY
3¢ eKTy, 10 H3MEHEHHUIO CTENIEHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (ONUCHIBATh) OOLIUE U CHIEU(PUUECKUE XUMUYECKUE CBOMCTBA MPOCTHIX
U CJOXHBIX BELIECTB, MOATBEP)KAas ONUCAHUE NPUMEpPAMH MOJEKYJISPHBIX U HMOHHBIX
YPAaBHEHU COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUM;

COCTABJISATh YPAaBHEHMsI 3JIEKTPOJIUTUYECKOM AMCCOLMAIMM KUCIIOT, LIeJIouel u coineld,
NIOJIHBIE U COKpPALIEHHbIE YPABHEHUS PEAaKUMH MOHHOrO OOMEHa, YpPaBHEHHUS PEaKIMH,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUUECKON CBSI3U MEXKIY BEIIECTBAMH Pa3IMUHbIX
KJIaCCOB;

pacKpblBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluil;

IIPOrHO3MPOBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXKHOCTU
MPOTEKaHUs XMMUYECKHUX MPEBPAIICHUH B pa3IMYHbBIX YCIOBHUSX;

BBIUHCIISATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJII0 XMMHMUYECKOT0 3JIeMEHTa 1Mo (opMyJie COEIUHEHUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUUYECKON PEaKIINH;

coOnrofaTh MpaBuja TOJb30BAaHUS  XUMHUYECKOHM TocyAod U JabopaTopHBIM
o0opyJOBaHMEM, a TakXKe IpaBWja OOpalleHHs C BeleCTBAMHU B COOTBETCTBHM C
MHCTPYKLMSAMHU IO BBIIOJIHEHUIO JAaO0OPATOPHBIX XMMHUYECKHX OINBITOB IO MOJYYEHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

IIPOBOAUTH PEAKIUH, MOATBEP)KJIAIOLINE KAueCTBEHHBIM COCTAaB pPA3JIMYHBIX BEILECTB!
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpomMua-, HoauA-, KapOoHat-, ¢ocdart-,
CHJIUKAT-, CyIb(ar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHUS M HOHBI U3YUYEHHBIX METAJUIOB,
MPHUCYTCTBYIOINIME B BOJAHBIX PACTBOPaX HEOPraHMUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHOW IEATEIBHOCTH — aHAIU3 U CHHTE3,
CpaBHEHHE, 0000IeHNe, CUCTEMAaTU3allHI0, BBISABICHHE MPUYMHHO-CIIEICTBEHHBIX CBS3ei
— JUI1 WU3y4YEHHUS CBOMCTB BEIIECTB M XHMHUYECKUX PpEaKIHMH, e€CTeCTBEHHO-HAay4HbIE



METO/IbI IO3HAHUS — HAOI0ICHUE, U3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (peaTbHbIN
Y MBICJICHHBIN ).

BocnurarenbHbli TOTEHIMAN IPEAMETA PEATU3YETCS YEPE3:

1.

[TpuBneyeHne BHUMaHHA OOYYAIOMIMXCS K IIEHHOCTHOMY AacIeKTy HM3Yy4aeMbIX Ha YpOKax
SIBJICHUI,

Opranmsaiuio paboThl C TOMy4aeMOM Ha YpPOKE COLMAIbHO 3HAYMMOW HH(pOpMaIuer —
UHULMHAPOBAaHUE €€ OOCYKAEHMs, BBICKa3bIBaHUS OOYYAIOIIMMMCS CBOEr0 MHEHUS IO ee
IIOBOJLY, BBIPAOOTKH CBOEI'O OTHOILIEHHUS K HEH;

JleMoHCTpanuoo 00ydarolUMMCsT MPUMEPOB OTBETCTBEHHOI'O, TIPa)IaHCKOTO IOBENEHMUS,
HPOSIBJICHUS. YEIOBEKONIOOUS M J10OpOCepAEeYHOCTH, uepe3 MHOoJ00p COOTBETCTBYIOLIMX
TEKCTOB JUISI YTCHUS, 3a/1ad Ui peIIeHHs, MpOOJIEeMHBIX CUTyalud aIs OOCYKICHUS B
KJ1acce;

[lpumenenne Ha  ypoKe HMHTEPAaKTHUBHbIX (GOpM  paboThl € OOy4aroIIUMHUCH:
MHTEJUIEKTYaJIbHBIX WIP, CTUMYJIHUPYIOIIUX I103HABATEIbHYI0 MOTHMBALIMIO OOYYarOLIUXCS;
JUJTAKTUYECKOr0 TeaTpa, IJie NOJIy4YEeHHbIE Ha YPOKE 3HAHUS OOBINPBIBAIOTCS B TeaTpaIbHbIX
[IOCTAHOBKAX; TUCKYCCUHM, KOTOpbIE NAIOT OOY4YarolMMCsS BO3MOXHOCTh IPHOOPECTH OIBIT
BEZICHUSI KOHCTPYKTUBHOTO JUAJIOra;

[Tpumenenue rpynmnoBoil pa®oThl Wi paOOThl B Mapax, KOTOpPbIE ydaT OOy4aroIuxcs
KOMaHJIHOU paboTe U B3aMOJICHCTBHUIO € IPYTUMHU 00y4aroIIUMUCS;

WMunnmnpoBaHue M MOAJEP)KKY HCCIIEIOBATENbCKOM JIESTENbHOCTH O0YYaroOUIMXCS B paMKax
peanM3aly UMU HMHAVWBUAYAIbHBIX W TPYNIOBBIX HCCIENOBATEIbCKUX IMPOEKTOB, YTO JAcT
00Y4aroIMMCsT BO3MOXKHOCTh IPHOOPECTH HABBIK CaMOCTOSITEIIEHOTO PEIIEHHsI TEOPETHUECKON
npoOJsieMbl, HABBIK T€HEPUPOBAHUS U OOPMIIEHUS] COOCTBEHHBIX MJIEW, HABBIK YBAKUTEIILHOTO
OTHOILEHUSI K YyXHUM HJesM, OpOpPMIICHHBIM B palboTax JApYyrux HccleqoBaTenel, HaBbIK
MyOJMYHOIO BBICTYIUIGHUS TEpel ayAuTOpHEH, apryMEHTHPOBAHUS W OTCTaMBaHUs CBOEH
TOYKH 3PEHUSL.






3. TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC

No HaunumenoBanue

KoaunuecTBO 4acoB

Konrpoar  Ilpakrtuyec  JJeKTpOHHbIE (HH(DPOBLIE)
n/ pa3aesioB U TeM
Bcero  Hble KHne o0pa3oBaTe/ibHbIE PeCYPChI
n NMpOrpamMmbl
padoThI padoThI
1 Hpeamer XUMHH 1 4 1 bubmuoreka [JOK
METOJIbE € https://m.edso00.ru/7f41837c
U3Y4YCHUS
Crpoenue
) BEILIECTB U UX 5 bubmuoreka [JOK
arperaTrHble https://m.edsoo.ru/7f41837c
COCTOSTHUS
3 CwmecH BeIiecTs, s 1 bubmuorexa [JOK
HUX COCTaB https://m.edsoo.ru/7f41837c
4 dusnyeckue 3 2 bubmuorexa [JOK
SIBIICHUS. B XUMUHU https://m.edsoo.ru/7f41837¢c
CocraB BemecTB. Bubnuorexa [IOK
5 5 1
XIMMITECKIE 3HakH https://m.edso0.ru/7f41837c
1 GOpMYyITBI
6 - 4 bubmuorexa [JOK
POCTHIE BeflecTsa https://m.edsoo.ru/7f41837c
; c 1 1 bu6mmorexa [IOK
HIOCHBIC Belectsa https://m.edso0.ru/7f41837c
Htoro 34 2 4

8 KVIACC



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

No HaunmenoBanue

KoauuecTBO 4acoB

DJIEeKTPOHHbIE

(undposbie)
n/  pasjiesioB U TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
Pasznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XUMHSA — BaKHAs
00J1aCcThb
€CTECTBO3HAHUS U Eubmiorexa TOK
1.1 N 5 2 https://m.edso0.ru/7f4183
MIPaKTUYECKON 7c
JEeATCIIbHOCTH T
YyeJIOBEKa
BemecTBa u bu6mmoreka [JOK
1.2 XUMHYECKHE 15 1 https://m.edso0.ru/7f4183
peaxuuu ic
Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BeIECTB

Bo3znyx.
Kueopor bubmuoreka [JOK

2.1 poA 6 https://m.edso00.ru/7f4183
Ilonsarue 06 7
OKcHAax T
Bonopoa.Ilonstue bubnnorexa [JOK

2.2 0 KHCJIOTax U 8 1 https://m.edso0o.ru/7f4183
COJIIX 7c
Bopna. PactBopsl. bubnuorexa [JOK

2.3 [Tousitue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHHUSAX 7c

2.4 OCHOBHBIC KIIACCHI 11 1 1 bu6nmoreka [JOK



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

HEOPraHUYECKUX

COCIMHEHUN

https://m.edso0.ru/7f4183
7c

Hroro no pasneny

30

Paznen 3. llepuonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumudeckunx 3j1ementosn /1. U.

MenneneeBa. CtpoeHne aToM0OB. XUMHU4YecKasi CBSA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

YACOB I10

peakuumn
Ilepuonnueckuii
3aKOH U
[Tepnonuueckas
bubmuoreka [JOK
31  onerema 7 https://m.eds00.ru/7f4183
XHUMUYECKHX 7¢
sneMenToB [. W. o
Menneneena.
Crtpoenue aToma
XHUMHU4YeCcKast
CBSI3b. bu6mmoreka [IOK
3.2 OKHCIUTEIBHO- 8 https://m.edsoo.ru/7f4183
BOCCTAHOBHUTEJILH 7c
bI€ PEAKIINHI
bu6mmoreka [JOK
Uroro no pazaeny 15 https://m.edso0.ru/7f4183
7c
bu6mmorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
ic
OBHIEE
KOJIMYECTBO 68



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

[TPOTPAMME

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue
(uudposbie)
n/ pa3aeyioB  TeM Bcer  Kontpoabn IIpakTnyeck
o0pa3oBaTejibHbIE
n NMporpamMmMsbl 0 ble padoThI ue padoThbl
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun
IToBTOpEHUE U
yriayOneHue bubnuoreka [JOK
11 3HAHUWA OCHOBHBIX ) 1 https://m.edsoo.ru/7f41a6
pasnenoB Kypca 8 36
KJ1acca
OcHOBHBIE
3aKOHOMEPHOCTHU bubmorexa [JOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakuui o
DNEKTPOIUTHYECK
as TUCCOLHAIIHS. bubmmoteka [IOK
13 Xumuyeckue 8 1 1 https://m.edsoo.ru/7f41a6
peakuunu B 36
pacTBopax
Hroro no paszneny 17
Paznen 2. Hemerasuibl U MX COeIMHEHU S
Obmas
21 11 4 1 bubmuorexa [JOK

XapaKTCPUCTHUKA

https://m.edsoo.ru/7f41a6
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XUMHUYECKUX
ynemMeHToB VIIA-

TPYIIIIBL.
T"amoreHs!

2.2

2.3

2.4

Oomas
XapaKTEePUCTHKA
XUMHYECKHX
aneMeHToB VIA-
rpynisbl. Cepa u e€
COCTUHEHUS

OOmas
XapaKTepUCTHKA
XUMHUYECKUX
3nemMeHToB VA-
rpynisl. A30T,
dbocdop n ux
COETUHEHUS
Oomas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB [VA-
IpyHIbl. YTiaepos
U KPEMHMU U UX
COETUHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a6
36

bubnnoreka IIOK
https://m.edsoo.ru/7f41a6
36

bubmmoteka [IOK
https://m.edsoo.ru/7f41a6
36

Hroro no pazneny

25

Paznen 3. MeraJiibl U1 MX

3.1

OO01me cBolicTBa
METAJJIOB

COCANHCHUHA

4

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a6
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36

Baxwnerimue bubmuorexa [JOK
3.2 METAJUIBI U UX 16 https://m.edsoo.ru/7f41a6
COCTMHEHUS 36
Uroro mo pazneny 20

Pasznen 4. Xumus U OKpysKamomas cpeaa

BemectBa n bubmuorexa [JOK
4.1 MaTepHalIbl B 3 https://m.edsoo.ru/7f41a6
JKU3HH YEJIOBEKA 36
Utoro no pazneny 3
bubnnoreka IIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME
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