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Pabouasg mnporpamma mo XuMuM Ha Oa30BOM YPOBHE OCHOBHOI'O OOILETO
oOpa3oBaHus COCTAaBJI€Ha Ha OCHOBe TpeOoBaHWII K pe3ylbTaTaM OCBOCHHS
OCHOBHO# 00pa3oBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

Conep:xxanue y4eOHOr o nmpeamera:
8 kiacc. IlepBoHaya/ibHbIe XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Posb XuMuK B )KU3HU 4ellOBEKa. XMMUS B CUCTEME HayK. Temna
n BeuiectBa. PU3NUECKHE CBOWCTBA BEHIECTB. ATrpEraTHOE COCTOSIHUE BEILECTB.
IlonaTue o merodax mHo3HAaHUI B XHUMHH. Uuctele BemiectBa M cMecH. CIOCOOBI
pas3zelieHusl CMECEM.

ATOMBI M MOJEKYJbl. XUMHYECKUE dJIEeMEHTbl. CHMBOJBI XHUMHUUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnueckas ¢opmyna. BareHTHOCT, aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH
TIOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass aTtomMHas Macca. OTHOCHTEIbHas
MOJIEKYJIIpHasi Macca. MaccoBasi oJisl XMMHAYECKOT0 3JIEMEHTA B COCIUHEHUMU.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMoOCBSI3b KOJIMYECTBA,
Macchl M YHCJIAa CTPYKTYpHBIX €IWHUIl BemecTBa. Pacuérel mo dopmynam
XUMHYECKHUX COCIUHCHUM.

du3NYeCKue U XMUMUYECKUE SABJICHMS. XUMHYECKas peakuus U €€ MpPU3HAKHU.
3aKOH COXpaHEHMs MacChl BelIeCTB. XHWMHUYECKHe YypaBHeHUs. Kiaccudukaius
XUMUYECKUX  peakiuid  (CoOeAMHEHUs, Ppa3IOKEHMs, 3aMelleHus, OoOMeHa).
Xumuueckuti IKChepumMeHm.

3HAKOMCTBO C XHMHYECKOH IOCYJOH, MpaBWiIaMu pabOThl B J1aOOpPaTOPUU H
npuémamu oOpaleHuss ¢ J1abopaTOpPHBIM O0OpYAOBaHUEM, HM3y4YCHHE W OIMCaHHE
bU3MYeCKUX CBOMCTB  0Opa3IlOB  HEOPraHWMYECKHWX  BEIIECTB, HAOJIOJCHUE
bu3uveckux (MIaBjeHUE BOCKA, TastHUE JIbJIa, paCTUPaHUEe caxapa B CTYIIKE, KUTICHUE
U KOHJEHCAIUs BOJABI) M XUMHUYECKHX (TOPEHHME CBEYM, IMPOKAJIMBAHUE MEIHOMU
IIPOBOJIOKH, B3aMMOJICHCTBHE MeJla ¢ KUCJIOTOM) SIBIICHHM, HAOJIIOACHUE U ONMCAHUE
MIPU3HAKOB MPOTEKAHUSA XUMHUYECKUX  PEakuui (paznoxeHue caxapa,
B3aUMOJICHCTBHE CEPHON KHCJIOTBHI C XJIOPHJIOM Oapwuisi, paslIoKeHHE THAPOKCHIA
meau (1) mpu HarpeBaHuu, B3aUMOJICHCTBHUE Keie3a ¢ pactBopoMm cos mean (1),
M3YYEHHUE CIIOCOOOB pa3jeieHUs cCMece (C MOMOINbI0 MarHurta, (UIBTPOBAHHE,
BBITIApUBAHUE, NUCTHILIALMSA, XpoMmaTorpadus), MPOBEICHUE OYHUCTKH ITOBApPEHHOM

colv,  HaOMIOJAEHWE W ONMHCAaHWUE  pPe3yJlbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO0 3aKOH COXPAHEHHMS MacChl, CO3JaHUE MOJENeH MOJEKY
(1rapocTep>KHEBBIX ).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — aiaemMeHT M mpoctoe
BellecTBO. Haxokaenwe kuciopoaa B NOpupoae, (pu3nueckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkuciopoga. CrnocoOsl
MOJIyYEHHUs KHUCIOpoAa B JiabopaTopuu U MpoMbIIUIeHHOCTH. Kpyrosoport
KHciopoa B mpupoje. O30H — aioTponHas MOAU(pUKAIUS KUCIOPOaa.



TemnoBoit 3Qp(HeKT XUMHUYECKON peaKuu, TEPMOXUMHUYECKUE YPABHEHHUS, IK30-
U DHAOTEPMUUYECKHUE pEakuuu. TOIIMBO: Yrojib U METaH. 3arpsA3HCHUE BO3]yXa,
yCUJIEHUE MapHUKOBOTO 3 PeKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon — snemeHT u npocrtoe BemecTBo. HaxoxkaeHne Bogopoaa B MPUPOJE,
dbu3nYecKue U XMMHYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToTyueHus. KucioTel
U COJIN.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Bona kak pactsopureins. PactBopsl. HacbleHHsie
Y HEHACBIIIEHHbIE pPacTBOpPbL. PacTBOpMMOCTH BemIECTB B BoAe. MaccoBas J107s
BEILlECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BoAbl. OcHOBaHuUA. Poiap pacTBOpOB B
OpUpoie M B KU3HM YeloBeKka. KpyroBopoT BOJbI B MpUPOAE. 3arps3HEHUE
NpUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudpukanus sHeopranmdyeckux coeaumHeHuid. Oxcuawl. Knaccudukarms
OKCHJOB:  coieoOpa3yiomue  (OCHOBHBIE,  KHUCJOTHblE, aM(OTepHble) U
HecosieoOpasyromue. Homenkiatypa okcujoB. @u3nyeckue U XUMHUYECKHE CBOIMCTBA
okcu0B. [lonyueHne OKCUaOB.

OcHoBanms. Kiaccudukanus OCHOBaHWN: MIENOYM W HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOoBaHUW. PuU3WUECKHE W XUMHUYECKHE CBONCTBA
ocHoBaHui. [losryueHrne oCHOBaHUIM.

Kucnorel. Knaccudukarmus kuciaor. Homenknarypa kucior. Duzndeckue u
XUMHUYEeCKHe cBoucTBa KuCHOT. Pan axrtuBHoctn MeraiuioB H.H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknatypa coseil. @u3nyeckue U XUMUUYECKHE CBONCTBA COJIEH.

[Tomyuenue conen.

I'eneTnyeckass CBsSI3b MEXAY KilaccCaMU HEOPraHWYECKHX COEIUHEHUI.
Xumuueckuti sKCnepumenm:

KaueCTBEHHOE OMNPENICJICHUE COJEpkKaHUs KUCIOpOJa B BO3AYyXE, IMOIY4YEHHE,
coOupaHue, pacro3HaBaHWE U W3yYEHHWE CBOWCTB KHUCIOpOJAa, HAOI0IeHNe
B3aUMOJEHCTBHS BELIECTB C KUCIOPOJIOM U YCIOBUS BO3HUKHOBEHHUS M ITPEKPALICHUS
ropeHus (moxapa), o3HaKOMJIEHHE ¢ oOpasliaMu OKCHUIOB M OMHCAaHUE MX CBOWCTB,
MoJIy4yeHue, coOMpaHue, pacrno3HaBaHUE M U3YyYEHHE CBOMCTB BOAOpoAa (TOpeHHeE),
B3aumojieiictBue Bojgopoaa ¢ okcugom Meau (1) (Bo3MOXHO HCHONB30BaHUE
BUJIEOMATEPUATIOB), HAOMIOACHUE OOpa3IOB BEIMIECTB KOJUYECTBOM 1 MOIb,
MCCJIeI0BaHNE OCOOECHHOCTEW PAaCTBOPEHHUS BEIECTB C PA3IUYHON PACTBOPUMOCTHIO,
[IPUTOTOBJICHHE PACTBOPOB C OINPEACIEHHON MACCOBOM JIOJIEd PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBUE BOJBI C METaulaMHu (HaTpUeM M KajibliieM) (BO3MOXKHO
WCIIOJb30BaHUE BUJEOMATEpPUAJIOB), HCCIEAOBaHUE OOpa3llOB HEOPraHUYECKUX
BEIECTB PA3IMYHBIX KIJIACCOB, HAONIOJACHUE W3MEHEHHUS OKPAacCKd HWHIUKATOPOB B
pacTBOpax KHUCIOT W Ienodeil, uzydeHue B3aumopeictBus okcuaa menu () c
pacTBOPOM CEPHOM KHCJIOThI, KHCIOT C METaUIaMH, PEAKIU HEUTpaIU3alvH,
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOrO0 MeTajla JPYyruM U3
pacTBOpa COJH, pellleHHE FKCIEPUMEHTAIbHBIX 3a]a4 10 TeMe «BaxHeilme kiaccel
HEOPTraHUYECKUX COCAUHEHUI.



Iepuognuecknii 3akoH u Ilepuoamueckasi cucremMa XMMHYECKHX JIEMEHTOB
A.U. MengeaeeBa. CtpoeHue aTomMoB. XuMHYeCKasi CBA3b. OKHCIUTETBbHO-
BOCCTAHOBUTEJIbHBIC PeaKIUNU

[lepBble TOMBITKM KJIacCU(PUKAUMKU XUMHUYECKUX 3JeMeHTOB. Ilonatue o
rpynnax CXOJHBIX JJIEMEHTOB (ILEJOYHBIE M LIEJIOYHO3EMENbHBIE METaJUIbl,
raJIoreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3ytoT aM(oTepHble OKCUBI U
TUAPOKCHUBIL.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucreMa XuMU4eCKUX deMeHToB J1.1.
MenneneeBa. Koporkonepuomnas u miuHHONEepuomHas Gopmel Ilepuoanueckoit
cucteMbl xuMuueckux osnemeHtoB .M. Menneneea. Ilepuoasl W Tpynimsl.
@uU3HYECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEpUOAa U TPYIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB atoMHBIX snep. M3ortomnsl. OnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000704YeK aroMoB  mepBbIX 20  XMMHUYECKHX  DJIEMEHTOB
Ileppuonnueckorn cucremsl .M. Menneneesa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoi cucreme [1.11. Menneneesa.

3aKOHOMEPHOCTH MW3MEHEHHS] paauyca aTOMOB XHMHUYECKHX OJEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U NEPUOIAM.

3nauenue Ilepuoguueckoro 3akoHa W IlepmoanMvecKkod CHCTEMBI XUMUYECKHX
DJIEMEHTOB JJI pa3BUTHS Hayku W npaktuku. .M. MengeneeB — yd€HbId H
IpaKJIaHMH.

Xumunueckast cBa3b. KoBaneHTHas (mojsipHass W HENOJSIpHAsi)  CBSI3b.
ONEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenp okucieHus. OKHCIHTEIbHOBOCCTAHOBUTENBHbBIE peakuuu. IIporeccel
OKHUCJICHMSI M BOCCTaHOBJICHHA. OKHUCIUTENIM M BOCCTAaHOBUTENU. Xumuueckuil
9KCnepumMenm:

U3yuyeHue oOpas3lOoB BELIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCICTBHE
TUAPOKCUAA LMHKA C PACTBOPAMM KHUCIOT M IIEJIOYEH, IPOBEICHHUE OIIBITOB,
WUIIOCTPUPYIOIIUX  NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLUN
(ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

Meocnpeomemmuule ces3u

Peanuzamus MeEXNpeAMETHBIX CBS3€M MpW M3yYEeHUM XUMHU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYUYHBIX IMOHSTHM,
TaK MW TOHSATUM, SBIAIONIMXCA CHUCTEMHBIMH JUISi OTHACJIBHBIX IPEIMETOB
€CTECTBEHHOHAYYHOTO LMKJIA.

OOmue ecTeCTBEHHOHAY4YHBIC IIOHATHS: HAy4YHBIH (haKT, THUIOTE3a, TCOpHs,
3aKOH, aHaJdW3, CHHTE3, KIacCU(UKAIUA, IEePUOAUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBICHUE.

dusuKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIHI,
PaINOaKTUBHOCTb, MOJICKYJIA, DSJCKTPHUCCKUN 3apsj, BEIISCTBO, TEIO0, OO0OBEM,
arperaTHOE COCTOSIHME BEIleCTBA, Ta3, GU3NUYECKUEe BETUYUHBI, €UHUIIBI U3MEPEHUS,
KOCMOC, IJIaHeThl, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, npixanue, buocdepa.



['eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIE MOPOJBI, MOJE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 kiacc. BemecTBO U XUMHYeCKAas peaKkuus

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XuMU4eCcKux deMeHToB J1.1.
MenneneeBa. CrtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX NMEPUOAOB, Kalausl, KaJblHs U UX COCAUHECHUN
B COOTBETCTBUH C IOJOKEHUEM DJIEMEHTOB B [lepnoandeckoil cucreMe U CTpOEHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XMMHYECKOM CBSI3U. THINBI KPHUCTALNIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTALIMYECKOW PEIIETKHA U
BUJIa XUMUYECKOH CBSI3H.

Knaccudukanus M HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSALIMXCSA K PAa3IM4YHbIM KJlacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Kinaccuduxanuys XuMrU4eCcKUX peakiuii Mo pa3IudyHbIM TpU3HaKaM (TI0 YHCITY |
COCTaBy YYAaCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIoBOMY 3(¢deKTy, 1o
U3MEHEHHIO CTENIEHEW OKHUCIICHHS XUMUYECKHUX 3JIEMEHTOB, MO OOpAaTUMOCTH, IO
y4acTUIO KaTaiu3aTopa). DK30- U IHIAOTEPMUYECKHUE PEaKUUH, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[lonsitTue o ckopoctu xumudecko peakiuu. [loHsTHe 00 00paTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOreHHBIX U TeTEePOreHHBIX
peakiusax. [lonsatue o karanusze. [loHsATHE O XMMHUYECKOM paBHOBecHH. DaKTOpBHI,
BIUSIOIINE HAa CKOPOCTh XHUMHUYECKON pEakUMH U IOJOKEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakuu. CocraBinieHue YpaBHEHHUI
OKHCIIUTEIbHOBOCCTAHOBUTENBHBIX ~ PEaKUMil  C¢  HMCHOJIb30BAHHMEM  METOJIa
AJICKTPOHHOTO OajaHca.

Teopust >MEKTPOIUTUYECKON NUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHnoHbl. MeXxaHu3M JOUCCOLUMALMM BEUIECTB C PA3JIUYHBIMUA BUIAAMHU
XuMHu4eckon cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIIa0ble DJIEKTPOJIUTHI.

Peakimun monHoro obmena. YcioBHUsS TMPOTEKAaHHs peakluidi MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE MOHHBIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBAaHUW ¥ COJIEH B CBETE MPEACTABICHUN 00 SJEKTPOIUTUUECCKON TUCCOIMAIIHH.
KauectBenHbie peakunu Ha HOHBL. [[oHSATHE O THIpOIN3E CONEH.

Xumuueckuu 3Kcnepumenm:

O3HAKOMJICHME C MOJEISAMH KPUCTAIMYECKUX PEMETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB W HEMETAUIOB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(xmopua HaTpHsl), UCCIEOBAHUE 3aBUCUMOCTUA CKOPOCTH XMMHUYECKOW PEAKIUU OT
BO3JICUCTBUS Pa3IMUHBIX (PAKTOPOB, UCCIEAOBAHUE AIEKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, IpOIlecCa JIMCCOLMAIIMU KHUCIOT, IIejaoued u cojiedl  (BO3MOXKHO
UCIIOJb30BaHUE BHUJEO MAaTEpHANIOB), IPOBEACHUE OIbBITOB, HWLIIOCTPUPYIOUIUX
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MPU3HAKK MPOTEKAHUs PeakUuii HOHHOro oOMeHa (00pa3oBaHUE OCajKa, BbIIEICHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WUIIOCTPUPYIOUIUX HPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBHUTENIbHBIX peakUud (TOpeHHe, peaKkUuu pas3NoKEHUs, COECAUHECHHUS),
pacno3HaBaHWE HEOPTaHMYECKUX BEIIECTB C MOMOUIbI0 KAUECTBEHHBIX peakUuil Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemertanbl 4 MX coeIMHEHU.

OO6miass  xapakTtepucThka rajgoreHoB. (OCOOEHHOCTHM CTPOCHHUSI aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYEeCKHhe CBOMCTBAa MPOCTHIX
BEILIECTB — TAJION€HOB. XUMHUYECKHUE CBOICTBA Ha IpUMEpeE XJiopa (B3auMOICHCTBUE C
MeTajllaMHM, HEMeTajulaMH, IuenodaMmu). XiopoBojgopoAd. ConsHas KHCIOTa,
XMMHYECKUE CBOMCTBA, MOJIyYeHHe, MpUuMeHeHue. [leficTBre xjopa u XJ0poBOA0poIa
Ha OpraHu3M YesoBeka. BaxkHeilre XJI0puasl U UX HAX0XKIEHHUE B PUPO/IE.

O6mast xapakrepuctuka 3iemMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHwe M (U3MUECKHE CBOMCTBA
NPOCTBHIX BEUIECTB — KUCIOPOJA U Cephbl. AJUIOTPOIHbIE MOJU(DUKAIIUU KUCIOPOaA U
cepbl. XUMHUYeCKue CcBoicTBa cepbl. CepoBOAOPOJN, CTpOeHHE, (PU3NYECKHE U
XUMHYECKUe cBoWcTBa. OKCHIABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, pu3HMUecKrue U XUMHUYECKHe CBOMCTBa (0OIIMEe KaK Mpe/CTaBUTENS
KJacca KHUCIOT M crneuuduyeckue). XUMUYECKHe peaklud, JeKallue B OCHOBE
NPOMBIIJIEHHOTO CMoco0a TMOJIy4eHHs] CEepHOM KHUCIOThl. [lpuMeHeHue cepHoM
kucnotrbl. ConM CcepHOM KHUCIIOTHI, KaueCTBEHHAas peaklus Ha CcyiabhaT-uoH.
Haxoxnenue ceppl U e€ coeuHEHUH B TpHUpoOJE. XUMHUYECKOE 3arpsa3HeHue
OKpYXaIoIlel cpe/ibl COeTMHEHUSIMU Cepbl (KUCIOTHBIE T0XK/IH, 3arps3HeHNE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAIICHUSI.

O6mas xapaktepuctuka 3jieMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUSA. A30T, PACHPOCTPAHEHHE B MPUPOJE,
dusznueckre U XUMUYEeCKue cBoricTBa. KpyroBopoT azora B mpupojae. AMMHUAK, €ro
duznueckre U XMMHYECKUE CBOWMCTBA, MONy4YeHUE W npumeHeHue. Colu aMMOHUS,
ux (puznyeckue M XUMHYECKHE CBOMICTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KHCIIOTa, €€ ToJydeHue, (PU3MYecKkue W XUMHUYECKHE
cBoiicTBa (OOmIME Kak TPEACTaBUTENS Kilacca KHUCIOT U cHeruduyecKue).
Hcrnonp30BaHre HUTPATOB U COJICH aMMOHHMS B Ka4eCTBE MUHEPAJIbHBIX YI0OpCHUIA.
XVMMHYECKOE 3arps3HEHUE OKPYKAIOLIEH CpeAbl COCAMHEHUSIMH a30Ta (KUCIIOTHBIE
JOXAM, 3arpsA3HEHUEe BO3JyXa, MOYBBl M BoJg0oEMOB). Dochop, amioTpomHbIe
monudukammu Gochopa, usndeckrne u xumudeckue corictea. Oxcua dpochopa (V)
u ¢dochopHas kuciora, (U3MYECKHE W XHUMHYECKHE CBOICTBA, IOIYy4YCHHE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATHHBIX yI0OPECHHUIA.

OO6mrast xapakrepuctuka siemMeHToB |VA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETICHH OKUCIICHHS. YTIIEPO]I, aJUIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B Mpupoze, (Hu3nuecKue M XUMHUYECKHEe CBOWCTBA. AICOpOIMSL.
Kpyrosoport yraepoaa B npupozae. Okcuabl yriepoaa, ux Gu3nieckue u XUMUYECKNe
CBOMCTBa, JEHCTBME Ha JKHUBBIE OpPraHW3Mbl, I[IOJYyY€HHE U MPUMEHEHUE.
DKoJIoru4eckue MpoOiemMbl, CBA3aHHblEe ¢ okcuaoMm yriaepoga (lV), rumoresa
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r100aJbHOTO MOTEIUICHUSI KIIMMaTta, MapHUKOBLIA 3 dekT. YroibHas KuciaoTa u €€
coiid, uX (U3NYECKUEe U XUMHUYECKHE CBOWCTBA, MOJy4YeHUE U MPUMEHECHHUE.
KauectBeHHas peakiusi Ha KapOoHaTtHoHbI. lMcrnonb3oBanue kapOOHAaTOB B OBITY,
MEJIUIIMHE, TPOMBIIIIEHHOCTH U CEIBCKOM XO3SICTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepojaa (MeTaH, 3TaH, dTUJIEH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble UCTOYHUKH YTIIEBOIOPOIOB (YTOjb, IPUPOIHBIN ra3, HEPTh), MPOIYKTHI
ux nepepaboTku (OEH3MH), UX podb B OBITY W TOpoMbIIUIeHHOCTH. [loHsTue o
OMOJIOrMYECKY BaXKHBIX BEIIECTBAX: dKUpaX, O€IKax, yriaeBoJax — U UX POJIU B KU3HU
yesoBeka. MarepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COSTUHECHUM.

Kpemuuii, ero ¢usmyeckre U XUMHUYECKHE CBOWCTBA, TMOJyY€HUE W
npumenenne. CoequHenusi KpeMHus B npupoje. O0mme nmpeacTaBieHus 00 OKCHJIE
kpemuus (IV) u kpemuueBoil kuciore. CUIUKATBl, UX HCIOIb30BaHUE B OBITYy, B
MPOMBIIIJIEHHOCTH. BakHelme cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
IeMeHT, 0eToH, kene3o0eroH. I[IpobOrmeMbl  O€30MacHOrO0  UCMOJIB30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IMOBCEIHEBHON KU3HU. XUMUYECKUL IKCNEPUMEHM.!

U3ydeHrne O0O0pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHON KHUCIIOTHI,
IPOBEICHUE KAYECTBEHHBIX PEAKIIUNA HA XJIOPHI-HOHBI U HAOJIOICHUE MPU3HAKOB UX
POTEKAHUSI, OTBIThI, OTpaKArOININEe GU3UIECKHE U XUMUYECKHE CBOMCTBA TaJIOTCHOB
U UX COCIMHECHUH (BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIOB), O3HAKOMIICHHE C
oOpasniaMu XJIOpUJIOB (TaJlOTEHUIOB), O3HAKOMJIEHHE C oOpaslaMu cepbl U e€
COCIMHEHUSAMH (BO3MOXXHO HCIIOJB30BaHHE BHUAEOMATEpUAIOB), HAOIIOEHUE
nporecca OOyIJIMBaHUSL caxapa IO JeMCTBHEM KOHIICHTPUPOBAHHOM CEpHOM
KHACTIOTBI, HM3Yy4Y€HHE XUMHUYECKUX CBOMCTB pa30aBICHHONW CEpPHOW KHCIIOTHI,
IpOBE/IEHNE KaueCTBEHHOW peaklMd Ha Cylb(aT-uoH U HAOIIOJEeHUE MpHU3HaKa e
IPOTEKaHUsI, O3HAKOMJICHHE ¢ (PU3MUYECKUMH CBOMCTBAMH a30Ta, ¢dochopa UM HX
COEIMHEHUI (BO3MOXHO HCIIOJIb30BaHUE BUICOMATEPUAJIOB), 00pa3laMy a30THBIX U
dochopHBIX ymOOpeHUM, IONydyeHHE, COOMpaHUE, paclo3HaBaHUE U U3YUYCHHUE
CBOICTB aMMHaKa, MPOBEJICHUE KAaUeCTBEHHBIX PEakluii Ha MOH aMMoHuA U (ocdar-
MOH M U3YYCHHE MPU3HAKOB MX MPOTEKAHUs, B3aUMOJCHCTBIE KOHIIEHTPUPOBAHHON
a30THOM KHCIOTBI € MeIpl0 (BO3MOYKHO HCIIOJIb30BAHUE BHUAEOMATEPHUANIOB),
M3y4YeHHE MOJelel KpHUCTAJUIMUECKUX pemeEToK anmasa, rpadura, ¢yepena,
O3HAKOMJICHHE C TPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM
yraéM U YCTPOWMCTBOM MPOTHBOTa3a, MOJyYeHHE, COOMpaHHME, PACIIO3HABAHHE W
M3YUYEHHUE CBOWCTB YIIEKUCIOr0 Ta3a, MPOBEACHUE KAUYECTBEHHBIX PEAKUUNA Ha
KapOOHAT M CUJIMKAT-UOHBI U U3yYEHUE TPU3HAKOB MX MPOTEKAHUS, 03HAKOMJICHUE C
MPOAYKIIMEN CUIIMKATHON MPOMBIIIIEHHOCTH, PEIICHUE IKCIEPUMEHTANIbHBIX 3a7ad
1o TeMe «BakHene HeMETAIIIbl U UX COCTMHEHUSI.

MeTansibl M UX COeIMHEHUS

OO6u1as xapakTepUCTUKA XUMHUUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX
noJjioxxeHus B [lepuonnueckon cucreMe xumuueckux aeMeHToB [[.1. Menaeneesa u
ctpoenusi atomoB. CTpoeHue MeTaioB. MeTrauinueckas CBA3b M MeTalUIM4ecKast
KPUCTAJUIMYECKasE PEMETKA. OIJIEKTPOXUMHYECKUM DAl HANPSIKEHUM METaIOB.
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duznyeckue M XMMHUUYECKHE CBOKCTBa MeTayuioB. OOmme crnocoObl MOTyYeHHUs
METAJIJIOB.

[lonsiTue 0 KOpPpPO3UM METANJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
CmnaBbl (cTanb, YyryH, OIOPaIIOMUHUNA, OpOH3a) MU HUX NPUMEHEHHE B OBITY U
MPOMBIIIJIEHHOCTH.

[Ilenounble MeTamabl: nojoxeHue B llepmoamyeckoil cucTeMe XHMHUYECKUX
anementoB .M. MeHnneneeBa, CTpOCHHME HX aTOMOB, HAXOXKIAEHHUE B IPUPOJE.
dusnyeckue U XMMHYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre MIeI0YHbIX METAJIOB U UX COCIMHEHHUIA.

I[lenoyHO3eMENBHBIE  METAJIBl MAarHMd M KaJbLMK:  IIOJIOXKEHHE B
Ilepuonnueckor cucreme xumMudeckux aneMeHToB .M. Menneneesa, ctpoeHue ux
aTOMOB, HaxXOXJ€HuE€ B mpupojae. OPU3NYECKUe U XUMHUYECKHUE CBONCTBA MAarHusi u
Kanblus. BaxkHeimme coequHeHus Kanblus (OKCUI, TUAPOKCHUI, coyin). KECTKOCTh
BOJIbI U CTIOCOOBI €€ yCTpaHEHHS.

AnoMuHMi: ToNiokeHue B llepuoamyeckoil cUCTEME XMMUUYECKUX 3JIEMEHTOB
JA.N. MengeneesBa, CTpOGHME aToMa, HaAxOXKJAeHUE B Ipupone. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBa amtoMUHUSA. AMQOTEpHBIE CBOWCTBA OKCHAA M THUAPOKCHIA
AJTIOMUHUSL.

Keneso: nonoxenue B [lepuoguueckoit cucteMe XuMUYECKUX diieMeHTOB J[. M.
MenpeneeBa, CTpOCHUE aTOMa, HAXOXJAeHUEe B npupojae. Ouzndeckre 1 XuMHUYECKUE
cBoicTBa Jkene3a. Okcuawl, ruapokcuabl U conu xkeneza (I1) u xemesa (Ill), ux
COCTaB, CBOMCTBA U MOJyYEHUE. XuMUuecKuti IKCnepuMeHm.

O3HaKOMJIEHHME C oOpa3llaMM METaJUIOB M CIUIABOB, HUX (PU3MYECKUMHU
CBOICTBaMU, U3YUYEHHE PE3yJIbTATOB KOPPO3UH METAILJIOB (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB), OCOOCHHOCTEH B3aMMOJIEUCTBUS OKCHJIA KaJlblMsl M HATpUs C
BOAOW (BO3MOYKHO WCIIOJb30BaHUE BHUAECOMATEPUAIIOB), HCCIEIOBAHUE CBOICTB
AKECTKOW BOJIbI, MPOLIECCa TOPEHUS KEJle3a B KUCIOPOAe (BO3MOMKHO HCIOJb30BaHUE
BUJIEOMATEpUaIOB), NPU3HAKOB MPOTEKAHMS KAauE€CTBEHHBIX pEaKIUid Ha HWOHBI
(Maruus, Kajablus, amoMuHus, nuHka, skenesa (1) u xemesa (M), memu (1),
HaOJII0/ICHNE U OTHCAaHKUE MPOIECCOB OKPAITUBAHUS TNIAMEHH MOHAMH HATpHUsI, KaJus
U Kanbluus (BO3MOXKHO  HCIIOJIb30BaHUE  BUJECOMATEPHUAJTIOB), HCCIIEIOBAHHE
aM(pOTEpHBIX CBOWCTB THAPOKCHIA AIIOMUHUS W THAPOKCHIA IIMHKA, pEUICHUE
AKCHEPUMEHTAIBHBIX 3aJay Mo TeMe «BakHeillne Meramibl U UX COETUHECHHS.
XuMHS U OKpPY:KaWLIasi cpeaa

BemecTtBa m Marepuasibl B IIOBCEHEBHOM KW3HHM YEJIOBEKa. be3omacHoe
UCIIOJb30BaHUE BEIIECTB M XUMHUYECKUX peakuuid B ObITy. Ilepas momomis mpu
XUMUYECKUX 0KOTaX U OTPaBICHUAX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Kawlled cpeabl (mpenesbHasl J0MmycTUMas
KoHIeHTpanus BemiectB (panee — IIJIK). Poib xumum B pelieHUH SKOJIOTHYECKUX
npoOneM. Xumuueckuti 3KCnepumenm:

U3y4YeHHE 00Pa3I[0B MaTEPUaIOB (CTEKJIO, CIIJIaBbI METAJIIOB, TIOJTMMEPHBIE
MaTepuarbl).



Mesicnpeomemnvie cesa3u

Peanusamusi MeEXNpeAMETHBIX CBA3€d NpH HM3yYeHHMH XUMUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHITHA,
TaK W TOHSATHHA, SBISAIOMIMXCS CHUCTEMHBIMH I OTIENBHBIX TMPEAMETOB
€CTECTBEHHOHAYYHOT'O ITUKJIA.

OOmme ecTecTBEHHO-HAyYHBbIC TOHATHA: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KilacCHUKAIMsI, TMEepUOIUIHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHE, MOJIEIb, SIBICHUE, MAPHUKOBBIN A (DEKT,
TEXHOJIOT U, MaTepUaIbl.

®dwusuka: MaTtepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIIHI,
PaOaKTUBHOCTD, MOJIEKYIIa, AIIEKTPUYECKUIA 3apsi, POBOJTHUKH,
MIOJTYTIPOBOHUKH, TUAIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE
COCTOSIHME BEIIECTBA, Tra3, PacTBOP, PACTBOPUMOCTH, KpPUCTAIIMYECKas DEMIETKa,
CIUIaBbl, ()M3MUYECKUE BETUYHMHBI, SAMHHIIBI N3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
IUIAaHETHI, 3BE361, CoHIIe.

buonorusa: ¢orocunTe3, apixanue, Owmocdepa, IKOCHCTEMA, MHUHEpATHHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, MUTATEIIbHBIC BEIIECTBRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJBI, MOIE3HbIE
MCKOITaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.

I[Inanupyemblie pe3yJbTaThl OCBOGHHUSI MPOrpaMMbl MO XHMHH Ha YPOBHe
OCHOBHOT0 00111er0 00pa30BaHUS.

JIn4HOCTHBIE pe3yJIbTaThl

JIM4HOCTHBIE  pe3yibTaThl OCBOGHHS  MPOrpPaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHus [OCTHTalOTCS B XOAe OOYyYEeHHs XMMHHM B €IMHCTBE Y4YeOHOU U
BOCIIMTATEIIbHOW JEATEIBHOCTH B COOTBETCTBUU C TPAAULIHUOHHBIMU POCCUHCKUMH
COLMOKYJBTYPHbIMU M JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMHU, IPUHATBIMUA B
oOIIecTBE MpaBWIAMH M HOPMaMu TIOBEACHHS M CIOCOOCTBYIOT MpoIleccam
CaMOTIO3HAaHUSI, CAMOPA3BUTHS M COLIUATU3AINH 00yUYatOIIUXCSl.

JImyHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTH oOy4Jarommxcs
PYKOBOJCTBOBATbCSI ~ CUCTEMOW  IIO3UTHMBHBIX  LIEHHOCTHBIX  OpPUEHTAlUW U
pacIIMpEeHUE OIbITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOT'O OTHOIICHHSI K OT€YECTBEHHOMY KYJIBTYpPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACIEJWI0, TIOHUMAaHHsS 3HAYCHHUS XUMHUYECKOM Hayku B IKHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpHON HWH(OpMaluen o
MEPEIOBBIX JOCTWKEHUSX W OTKPHITUSX MHPOBOM W OTCYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaXIaHCKOr0 BOCIIMTAHUSA:

NpCaACTABICHNA O COLMMAJIbHBIX HOPpMAX M IIPpaBUIaX MCKIMIHOCTHBIX OTHOILICHU U

B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO MOJE3HOM,
y4eOHOMCCIIEI0BATENILCKOM, TBOPUECKON U APYTUX BUAAX JAEATEIbHOCTH, TOTOBHOCTHU
K pa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH MpPHU BBINOJHEHUM YYEOHBIX,
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MO3HABATEIBHBIX 3a7a4, BBIMOJHECHUNU XUMHUYCCKUX OKCIIEPUMEHTOB, CO3JIaHUU
Y4eOHBIX TIPOEKTOB, CTPEMJICHHS K B3aWMMOIOHUMAHUIO W B3aWMOIIOMOIIU B
mporecce ATOW yd4eOHOW JesATeTbHOCTH, TOTOBHOCTH OIEHHBATh CBOE TOBEACHHC U
MOCTYIIKM CBOUX TOBAPHIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIEICTBUN MIOCTYIIKOB;
3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHPOBO33PEHYCCKHUE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOH pEaKIvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH U COCTaBJISIONINE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAay4YHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPHUPOJLI, B3aUMOCBS3SIX UEJIOBEKa C
NPUPOJHON CpEelo, O pOJM XHMHH B T[IO3HAHWM OJTHX 3aKOHOMEPHOCTEH;
NO03HABATEILHBIC MOTHBBI, HAMPABJICHHBIC Ha TMOJIYYCHHE HOBBIX 3HAHHMHA 110 XUMUH,
HEOOXOMUMBIE  JIJII  OOBSCHEHUS  HAOMIOJAaeMbIX TIPOIECCOB W SIBJICHUH,
NO3HABATEILHON, WH(POPMAIIMOHHON W YHTATEIbCKOW KYyJIbTYPBl, B TOM YHCIIC
HABBIKOB  CaMOCTOSITEILHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPATYpPOH, JIOCTYITHBIMH  TEXHHYCCKUMH  CpPEJICTBAMH  MH(GOPMAIIMOHHBIX
TEXHOJIOTUI; HHTEPEC K OOYUEHHUIO M TO3HAHUIO, JTHO003HATEIIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00OPa30BaHUIO, POCKTHON M MCCIICOBATECIIBCKOM JACATEIBHOCTH,
K OCO3HAaHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS O0YUYCHUS B JaJIbHCHIIICM;
4) dopmMupoBaHus KyJIbTYPbI 310POBbS:
OCO3HAHHME IIEHHOCTH >KHU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 »KW3HH, OCO3HAHHME TOCIEACTBUNA W HENpUATHE
BpPEAHBIX  TpHUBBIUEK  (YmoTpeOJeHUsT  aJIKorojii, HAPKOTHKOB,  KypeHHs),
HEOOXOJMMOCTH  COOJIIOZICHHUS] TMpaBuUJl  OE30MacCHOCTM MpU  OOpalleHHH ¢
XUMHYECKUMU BEUIECTBAMU B OBITY U pPEabHOM JKU3HU;
5) TpyA0BOro BOCIIMTAHMS
MHTEPEC K MPAKTHUYECKOMY U3YUYEHHUIO TPOQEeCcCuil U Tpyaa pa3IuyHoro poaa,
yBOXEHHUE K TPYIY M PE3yJbTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
NIPUMEHEHHS MPEIMETHBIX 3HAHUW TI0 XUMUHU, OCO3HAHHBIN BHIOOP WHIUBUIYaATbHON
TPACKTOPUU TPOAOTKEHUST 00pa30oBaHUS € YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
poecCHOHaNbHON NEeATeTFHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH, TOTOBHOCTD
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;
6) DK0J10THY€eCKOT0 BOCITUTAHUSA:
HKOJIOTHYECKH TEIeCO00pa3HOe OTHOIIEHUE K MMPUPOJIE KaK HCTOYHUKY JKU3HU
Ha 3emie, OCHOBE €€ CyIEeCTBOBAaHMS, IOHMMAaHWE IIEHHOCTH 3J0pPOBOTO U
O0e3omacHOro o0pas3a JKW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
duznuecKoMy W TICHXWYECKOMY 3JI0POBBIO, OCO3HAHWE IIEHHOCTH COOJIOACHUS
mpaBmi 0€30MMacHOTO MOBEICHUS MPU paboTe ¢ BEIECTBAMHU, a TAK)KE B CUTYaIIHSX,
VTPOXKAIOMIMX 3I0POBBI0 W JKU3HU JIIOJICH; CIOCOOHOCTH TPUMEHSATH 3HAHWS,
MOJIy9aeMble TTPH U3YYCHUH XUMUH,
JUISL  peUIeHUs 3aJad, CBS3aHHBIX C OKPYXXalUEed NOpUPOAHON Cpenou, s
MOBBIIICHUS YPOBHS IKOJIOTHYECKON KYIbTYPhI, OCO3HAHUS TJIO0ATBHOTO XapakTepa

10



AKOJIOTUYECKUX TPOoOJIeM M TyTell UX PpEIIeHUsT MOCPEJICTBOM METOJI0B XHUMHH,
AKOJIOTUYECKOI'0 MBIIUIEHNS, YMEHHUS PYKOBOJICTBOBATHCA WM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIbHOM MPAKTUKE.

MeTtanpeaMeTHbIe pe3yJabTaThI.

B cocraBe MeTanmpeIMETHBIX pPE3YJIbTATOB BBLACISIOT 3HAYMMBIC TUTSL
(opMHUpOBaHUS MUPOBO33PEHUS OOIIEHAYYHbIE MOHATUS (3aKOH, TEOPHS, MPUHLHUII,
runore3a, (axkT, cuUcTeMa, NPOLECC, OKCIEPUMEHT U JIPyroe.), KOTOpbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTaX M MO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX MNpeaAMeTOB (OPMHPOBATH MPEICTaBICHUE O IEIOCTHOU
HAy4YHON KapTHHE MHpa, W yHHBEpCaJbHbIE YUeOHbIE JeUCTBUS (MO3HABATEIbHBIE,
KOMMYHUKaTUBHbIEC, PpETrYJISTUBHbIE), KOTOpble obOecredynBaloT (opMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIECHUIO Y4eOHOU
NEATEITbHOCTH.

ITo3naBaTesibHBIE YHUBEPCAJIbHbIE yUeOHbIe AeiicTBUsA. Ba3oBbie
JIOTHYeCKHUe JeCTBUA:

YMEHHUS UCTIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIEHUS] TPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBIC]T XMMHYECKUX TMOHSTHU (BBIICIATh WX XapaKTEpHbIE MPHU3HAKH,
yCTaHABJIUBAaTh B3aUMOCBSI3b C JIPYTUMU TMOHSITUAMU), UCIIOIb30BATh MOHATUS A
0OBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHHH, BRIOUPATh OCHOBAHHS M KPUTEPUU JIJIs
KJIacCU(UKAIIUU XUMHUYECKHUX BEIIECTB U XHMHYECKHX PEAKIMH, YCTaHABIMBATH
MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXIy OOBEKTaMU M3y4YEeHHS, CTPOUTH JIOTHUYECKUE
paccyxaeHus: (MHAYKTHBHBIC, NEIYKTHUBHBIE, 10 aHAJOTHH), JeJIaTh BBIBOJBI M
3aKJIIOYEHUSI; YMEHUE MPUMEHSATH B MPOLIECCe MO3HAHUS MOHATUSA (IPEIMETHBIE U
METanpeAMETHBIC), CHUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, UCIOJIb3YyEMbIE B XUMMHH,
peoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XHMHH MOJEIbHBIC MPEICTABICHUS —
XUMUYECKU 3HaK (CHMBOJ DJJIEMEHTa), XuUMHUUYeckas (opMyla U ypaBHEHHE
XUMUYECKOW PEeakIMu — TP PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3a/ad, C Y4ETOM
3TUX MOJEIBHBIX IPEJICTABICHUN BBIABISATh W XapaKTEPHU30BaTh CYIIECTBEHHBIE
MIPU3HAKA HM3Yy9aeMbIX OOBEKTOB — XMMHYECKHX BEIICCTB W XHMHUYCCKUX PEAKIIHM,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIACIACTBCHHBIC  CBSI3M W
MPOTUBOPEUYHS B U3yHAEMbIX IPOLECCAX U SIBIICHUAX.
ba3oBbIe ucciienoBaTe/IbCKHe 1eHCTBUS.

YMEHHE WCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B Kadye€CTBE HWHCTPYMEHTA
MTO3HAHMS, & TAK)Ke B KQ4eCTBE OCHOBHI ISl (DOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
MPaBUJIBHOCTH  BBICKA3bIBA€MBIX  CYXKJICHHH;  NPHOOpPETEeHHWE  OmbITa 110
IUIAHUPOBAHUIO, OPTaHU3ALMU U TPOBEJCHUIO YYEHUYECKUX YKCIIEPUMEHTOB, YMEHHUE
HaOJII0/IaTh 3a XOJIOM TPOIIecca, CaMOCTOSTEILHO IMPOTHO3MPOBATH €r0 pe3yJIbTarT,
dbopmynrpoBaTh OO0OOIICHWS W BBIBOJBI IO pPe3ysbTaTaM IPOBEAEHHOIO OIIBITA,
HCCIICIOBAHUSI, COCTABIISITh OTYET O MPOJICIaHHON padoTe.

Pabora ¢ ungopmaumeii:
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yYMEHHUE BbIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH()OPMAIUIO PA3IUUYHBIX

BUJIOB U (OpM TpEeACTaBICHHUS, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB
(Hay4HOMOMYJISIpHAS. TUTEpATypa XUMUYECKOTO COJIEpKaHUsl, CIPaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), KPUTUYECKU OIIEHUBATh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
nHpOopMaINIO; YMEHUE MPUMEHSTHh Pa3IUYHBbIE METOAbl M 3alPOCHl MPU MOUCKE U
otOope UHQPOPMAIIMU U COOTBETCTBYIOIIMX JaHHBIX, HECOOXOAUMBIX JJIS1 BHITOJHEHUS
y4eOHBIX W TO3HABATEJbHBIX 3a/1a4 OMNpPEeAEHHOr0 THUIMa, TPUOOpPETEHHE OIbITa B
o0jlacTh  HMCMOJIb30BaHUSI ~ MH(OPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOH AKTUBHOT'O MCIIOJIB30BAHUSI PA3IUYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOSITEILHO BBIOUpPATh ONTHUMAJbHYIO (QopMy mpencTaBicHuss MHOOpMALUH U
WUTIOCTPUPOBATh PEIIA€MbIe 33Ja4d  HECJIOXHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu  dopmMaMu Tpapuku W HX KOMOHWHAIMSMH; YMEHHE WCIOJIb30BaTh H
aHAJTM3UpPOBAaTh B TMpollecce Y4YeOHOW W  UCCIEAOBATEIBCKOM JEATEIbHOCTU
UH(OPMAIIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SIMICTBAa M TpaHCIIOPTa Ha
COCTOSIHHE OKPYKAIOIIEH MPUPOJHON CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE 1eiCTBHUSA:

yMEHHUE 3a/1aBaTh BOMPOCH! (B X0J/€ auaiora u (WIiK) TUCKYCCUHU) TIO CYIIECTBY
obcyxmaeMori  Tembl, (GOPMYJIUPOBATH CBOM  TPEJIOKEHUS  OTHOCHTEIIHHO
BBITIOJIHCHUSL ~ TIPEJUIOKCHHOW  3a7a4yu; TPUOOpPETeHHE OmbITa Mpe3eHTAIluU
pEe3yJIbTAaTOB BBIMOJIHEHUSI XUMUYECKOTO
AKCIIEpUMEHTa (JJA0OpaTOPHOIO OMBITA, JTAOOPATOPHOU PabOTHI MO HCCIIEIOBAHUIO
CBOICTB BEIECTB, y4€OHOTO MPOEKTa); 3aMHTEPECOBAHHOCTH B COBMECTHOH €O
CBEPCTHHUKAaMHU MO3HABATEIBHON M UCCIENOBATEIBCKON NESTEIBHOCTH MIPU PEUICHUN
BO3HUKAIONIMX MpPOOJeM Ha OCHOBE y4€Ta OONIMX HHTEPECOB W COIIACOBAHMS
no3uuil  (00CyXJeHrs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJAHHAIUS
COBMECTHBIX JICMCTBUI, OIPEIICIICHUE KPUTEPUEB 110 OLIEHKE Ka4Y€CTBA BBIITOJIHEHHOU
paboTHI U JIpyTHe);

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIe NeHCTBHS:

YMEHUE CaMOCTOSITENIbHO OMNPEAENATh 1NN JIESITENbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITENBHOCTh, BbIOMpaTh Hambosee 3(hPEeKTUBHBIE CIMOCOOBI pelieHus Y4eOHBIX U
MMO3HABATEIBHBIX 3a/a4, CaMOCTOSITEJIbHO COCTABISITh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA  AITOPUTM  JECUCTBUM TP BBINIOJHEHUM 33aJaHUA C  YYETOM
MOJIYYCHHsI HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEHIECTBAX U PEAKIUAX,
OLICHUBATh COOTBETCTBHE IMIOJYYEHHOIO pe3yJibTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BaTh U AHAJTU3UPOBATh KOHTEKCTHI, IIPe1jiaraéMble B YCJIOBUU 3aIaHUH.

IIpexMeTHBIE pe3yabTATHI

B cocraBe mpeaMETHBIX pe3yJbTAaTOB II0 OCBOCHUIO  OOS3aTEIBHOIO
CONlepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW ¢eneparbHON paboyeil mporpaMmoi,
BBIJICTITIOT: OCBOCHHBIC OOYYAaIOIIMMUCS HAay4dyHbIC 3HAHHUS, YMEHHS W CHOCOOBI
JNEeUCTBUM, CIHerudUIecKue I8 TpeaAMETHOM o0jacth  «XUMHUS», BHIBI
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NEATENBHOCTA 1O  MOJIYYEHHIO  HOBOIO  3HAHUA, €ro  MHTEpIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoniy oOyueHusi B 8 kiacce mpelMeTHbIE pe3ysibTaThl Ha 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYaIOIMIUXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX [MOHSITHUH: aToM, MOJIEKYyJa,
XUMUYECKHUI AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOIHAS
Y HEOJHOPOJIHAsI), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAas M MOJICKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0Js XHUMHUYECKOTO
AJIEMEHTa B COCIMHEHUHU, MOJSPHBIA OOBEM, OKCUJ, KHUCIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPULIATENBLHOCTb, CTETICHb OKHCJICHUS, XUMHYECKAS peakuus,
KJaccupuKaIMsl peakiuid: peakiuu COCAWHEHHUsS, PEaKIMH Pa3I0XKEHUs, pPeaKIuu
3aMelIeHus, pPeaKIUuu OOMEHa, 9K30- U DHIOTEPMHUYECKHUE PEAKIHH, TEIIOBOM
s ekt peakuuu, SAPO aToma, AIJIEKTPOHHBIM CJIOM aromMa, aTroMHas OpPOUTAIb,
paadyc aroma, XMMHYECKas CBSI3b, MOJIApHAs U HEMOJSpHAs KOBAJIEHTHAsl CBS3b,
MOHHAs CBsI3b, UOH, KATUOH, aHHOH, PacTBOP, MAacCOBasl J0JIsI BElIeCTBa (MPOIEHTHAS
KOHIICHTpAIIKs) B pacTBOPE; WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX
MOHSATUN U IPUMEHSITh ITU
MOHATHS TIPU ONMUCAHUU BEUIECTB M MX MPEBPAIICHMI; UCIOJIb30BATh XUMHUUECKYIO

CUMBOJIUKY JIJIsl COCTaBJIeHHs (hOpPMYJT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIMi; ONPEJCNATh BAICHTHOCTh aTOMOB 3JIEMEHTOB B

OMHApPHBIX COCAMHEHUSX, CTEIIEHb
OKHUCJICHHSI DJIEMEHTOB B OWHApHBIX COEIMHEHUSIX, MPUHAIJIECKHOCTh BEIIECTB K
oTpeIeIEHHOMY KJIacCy COeAMHEHHH 1o (popmynaM, BUJ XUMHUECKOU CBSI3U
(koBaJIeHTHAas W HWOHHAs) B HEOPraHUYECKUX COCJUHEHUSX; PACKPBIBATh CMBICI

[Tepnonuueckoro 3akona J[.1. MeHneneeBa: 1eMOHCTPUPOBATH
NOHUMAaHHUE MEPUOIUYECKON 3aBUCUMOCTH CBONCTB XUMHYECKHUX 3JIEMEHTOB OT HX
nosioxkeHus B lleprognueckoil cucrteme, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
INOCTOSIHCTBA ~ COCTaBa, AaTOMHOMOJIEKYJISIPHOTO  YYE€HHUsA, 3aKoHa ABOraapo;
OIMKCHIBATh U XapaKTepu3oBaTh TabmuuHyto hopmy [lepuonnueckoit cucteMsl
XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas noArpynmna (A-rpynmna)» u
«mobounas noarpynmna (b-rpymma)», mManeie W Oosblliie MEPUOABI, COOTHOCHUTH
o003HaueHus1, KOTOpble UMEIOTCs B Tabnmie «llepuogndeckas cuctemMa XUMHUYECKHUX
aneMmeHToB J[.1I. MenaeneeBa» ¢ YHCIOBBIMHA XAPAKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsAll sjapa, OOIIee YHUCIO DJIEKTPOHOB H
pacmpeneneHue WX TO0 SJIEKTPOHHBIM CIIOSIM); KIACCU(DHUIIMPOBATH XUMUYECKUE
3JIEMEHTBI, HEOPTAHUYECKUE BEIIECTBA,
XUMUYECKHE peaKluu (10 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G (eKTy); XapakTepru30BaTh (OMUCHIBAThH) OOIIME XUMHUUYECKHE CBONCTBA
BEILIECTB PA3JIMUHBIX KJIACCOB, MOJTBEPK/IAsl ONMUCAHUE MPUMEPAMHU MOJEKYJSIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUW; NPOTHO3UPOBATH CBOWCTBA
BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABA,
BO3MOXKHOCTH MPOTEKAHHS XUMHUYECKUX TMPEBPAIICHUI B Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIIATH OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MACChI BEILIECTB,
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MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa MO (OPMYJI€ COEIMHEHNUS, MAaCCOBYIO 10O
BEIlIECTBA B PACTBOpE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOU pPEaAKIUU;
MIPUMEHSITH OCHOBHBIE OINEPALIN MBICIIUTEILHOU JIESITEIbHOCTH — aHAJIN3 U CUHTE3,

cpaBHEHHE, 0000IIeHHe, CHUCTEMaTU3aluil,  KIacCU(PUKAIMIO,  BBISBICHUE
MIPUYMHHOCIEACTBEHHBIX CBS3EH — JUI M3YYEHHsI CBOMCTB BEIIECTB M XMMHUYECKUX
peakluid, €CTeCTBEHHO-HAay4YHble METOJbl TMO3HAHWS — HAONIOJEHHE, H3MEpPEHUE,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (peanbHBbIi M MBICICHHBIN); CIEAOBAaTh MpaBUIIAM
MOJIb30BaHUSI XMMUYECKOM MOCyA0i 1 1a00paToOpHbIM

o0opyAOBaHUEM, a TAKXKE MpaBUJIaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLIMSIMU TIO  BBINOJHEHUIO J1A0OPATOPHBIX XUMHUYECKHUX OMNBITOB IO
NOJIYyYEHUIO U COOMpaHUI0 Ta3000pa3HbIX BeEUIECTB (BOAOPOJAa M KHCIOPOJIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MACCOBOM J0JIEM pPacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH M  NPOBOJUTH XMMHUYECKHME OKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB HIEJIOYEH M KUCIOT C MOMOUIBIO MHJIUKATOPOB (JIAKMYC,
denondranenH, METUIOpaHX U IpyTHe).

K xoniy obyueHnust B 9 kj1acce mpeIMeTHbIC pPe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

PaCKpBIBATh CMBICTT OCHOBHBIX XUMUYECKUX MOHATHUN: XUMUYECKUN SJIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTUOH, aHHUOH, MPOCTOE BEIIECTBO, CIJI0KHOE BEIIECTBO,
BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKAsI pEaKLIUs,
XUMHYECKasi CBSI3b, TEIUIOBOM 3(PEKT peakluu, MOJb, MOJSPHBIA 00BEM, pacTBOp,
ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOJIUTHYECKAS TUCCOUUALINS, PEAaKIIMK HOHHOTO
oOMeHa, KaTalu3aTop, XMMHYECKOE paBHOBEcHE, OOpaTHUMble U HEOOpaTUMbIe
peakiuu, OKHCIIUTEIBbHO-BOCCTAHOBUTEIIbHBIC peakiuu, OKHUCIIUTEND,
BOCCTAaHOBHTEIb, OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTPOINHUi, aM(OTEpHOCTb,
XUMUYECKasi CBSA3b (KOBAJEHTHAsl, WOHHAsA, MeETajuIM4ecKas), KpUCTaJuIM4ecKas
pEemETKA, KOPPO3Usl METAIJIOB, CIUIABbI, CKOPOCTh XUMHUYECKON pPEaKLHH, MPEAEIbHO
nonyctuMass koHuentpamusa [IJIK  BemiectBa; wumrOCTpUpOBaTh B3aUMOCBS3b
OCHOBHBIX XUMHUYECKUX TTOHATUN U IPUMEHSATHITU
MOHATHUS IIPU ONKUCAHWU BELIECTB U UX NPEBPAILLICHUMN; UCIOJIB30BATh XUMHUYECKYIO

CUMBOJIMKY JIJISl COCTaBJICHHS ()OPMYJT BEIIECTB U
YPaBHEHUH XMMHWYECKUX PEAKLMMI; ONPENECIATh BAJEHTHOCTh U CTEIEHb OKHCIICHUS

XUMHUYECKHUX 3JIEMEHTOB
B COCOMHEHUSAX PA3JIMYHOrO COCTABA, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUU 1Mo (GopmysiaM, BUI XUMHUYECKOW CBSI3U (KOBAJICHTHAs, MOHHAS,
METAJIMYECKasi)) B HEOPraHWYECKUX COCIMHEHUSX, 3apsii HOHA IO XUMHUYECKOU
dbopmyie, xapakTep cpeabl B BOAHBIX pacTBOpaX HEOPTaHWYECKUX COCIUHECHUU, TUTI
KPHUCTAJUIMYECKON PEIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cMmbici  [lepmoguueckoro 3akona J[.MI. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHWMAHHWE: OMHUCHIBATh W XapaKTEPU30BaTh TaOIUUYHYIO
dbopmy Ilepuoamyeckoid CUCTEMbl XMUMHYECKHX JJIEMEHTOB: pa3jiuyaTh MOHSITHUS

«rnaBHas noarpynmna (A-rpynma)» u «nobounas noarpynmna (b-rpymnma)», mansle u
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0oJIbIIIE TIEPUObl, COOTHOCUTh 0003HAYEHUSI, KOTOPHIE UMEIOTCS B MEPUOUUECKON
TabauIe, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB U paclpeiesieHue uX mo
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHUM CBOMCTB
AJIEMEHTOB U MX COSIMHEHHM B Mpejesax MajbiX MEepUoA0B U IJIaBHBIX MOJTPYII C
y4€TOM CTPOCHHMSI HMX AaTOMOB; KJIacCU(PUIIMPOBATh XUMHYECKHUE JIIEMEHTHI,
HEOPTraHUYECKHE BEIIECTBA,

XUMUYECKHE peakiuu (MO YUCIY U COCTABY YYACTBYIOIIMX B PEAKIIUM BEHIECTB, IIO
TerI0BOMY 3 (PEeKTy, M0 U3MEHEHUIO CTEIIEHEW OKUCICHUS XUMUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CHEeHNU(PUIECKHE XUMHYECKUE CBOMCTBa
MPOCTHIX U CIIOXKHBIX BEIIECTB, MOJITBEPK/Aasl ONMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
U HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKIMil; COCTaBIATH
ypaBHEHUS AJIEKTPOJTUTUYECKON AUCCOIUALIMUA KUCIIOT, IIeJI0YeH U COJeH, MOJTHbIE U
COKpalI€éHHbIE ypaBHEHUS PEAKIUA HMOHHOTO OOMEHa, YypaBHEHUSI PEAKIIUM,
MOATBEPXKIAIONIUX CYIIECTBOBAHME T'€HETUYECKOW CBSI3U MEXIy BEIIECTBAMHU
Pa3IUYHBIX KJACCOB; PACKPBIBATh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIIBHBIX
pEeaKLni NOCPEACTBOM
COCTaBJICHUS JJICKTPOHHOTO OajaHca 3TUX peakIii; MPOTHO3MPOBATH CBOMCTBA
BEII[ECTB B 3aBUCHMOCTHU OT UX CTPOCHHUSI, BOBMOKHOCTHU
NPOTEKAHUSI XUMHUUYECKUX TMPEBPAIICHUN B PA3JIUYHBIX YCIOBUSIX, BBIUYUCIATH
OTHOCHUTEJIbHYI0 MOJIEKYJPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa Mo (QopMmylsie COeAMHEHHUS, MAacCOBYIO JOJII0 BEIIECTBa B
pacTBope, MPOBOAUTH PACUETHI MO YPAaBHEHUIO XMMHUYECKOM peakluu; coOII0IaTh
IpaBUJIa MOJIL30BAHUA XUMUYECKOM MOCYA0M U TaO0paTOPHBIM
o0opyAOBaHUEM, a TaKXKe MpaBuia OOpalleHHs] C BEHIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMU  TI0  BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX OIMBITOB IO
MOJIYYCHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIEKUCIIOro ras3a);
IPOBOJIUTh PEAKILIMH, TOATBEPKAAIONINE KAUECTBEHHBII COCTaB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpHA-, OpoMuUI-, MOoAMa-, KapOoHat-, docdar-,
CWIMKAT-, Cynb(dar-, TUAPOKCHI-MOHBI, KATHOHbI aMMOHHUS M HWOHBI M3yYEHHBIX
METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHMYECKHX BEIECTB;
MIPUMEHSTh OCHOBHBIE OINEPAllMd MBICIUTENBHON AEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, O00OOLIEHHWE, CUCTEMATH3aLUI0, BBISIBICHUE MNPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — i1 H3Yy4YEHUS CBOMCTB BEUIECTB M XUMHYECKMX  PEaKIUH,
€CTECTBEHHOHAyYHbIE  METOJbl  TO3HAHWS  —  HaOJIOJCHUE,  H3MEpEHHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbI U MBICIICHHBIN ).
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BocnuraTenbHbpli  MOTEHIMAT ydyeOHOro mpeaMera «XHUMHS» COOTBETCTBYET
CIIEYIONIMM IIeJIeBbIM opueHTupam Paboueit mnporpammel Bocnutanus MOY
«Hxkeiickas COII»:

26.2.5.3.1. I'paxk1aHCKO-TTATPUOTUYECKOE BOCITUTAHUE:!

3HAIOMIMM M JTIO0SAUIMH  CBOIO Malyl0 pPOJUHY, CBOM Kpail, HWMEIIIHA
npexacTasieHue o Pogune - Poccun, ee TeppuTOpUH, pacloioKeHUH;

CO3HAIOUIUN TMPUHAUISKHOCTh K CBOEMY HapoJy M K OOIIHOCTH TpaklaH
Poccun, nposiBisronuii yBakeHUE K CBOEMY U IPYTUM HapoJiaMm;

MOHUMAIOIINI CBOIO CONMPUYACTHOCTh K MPOILJIOMY, HACTOSALIEMY U OyIyIIEMY
poaHoro kpas, ceoeut Ponunsl - Poccun, Poccuiickoro rocygapcraa;

NOHUMAIOIINI 3HAYEHUE TPaK JaHCKUX CUMBOJIOB (FOCYJapCTBEHHAs] CUMBOJIMKA
Poccun, cBoero pervoHa), Mpa3gHUKOB, MECT MOYUTAHUS TE€POEB M 3AIIUTHUKOB
OrteuecTBa, NPOSBISIIONIMN K HUM YBa)KEHHUE;

UMEIOIINI TEepBOHAYAIbHBIE MPEJICTABICHUS O IMpaBaX U OTBETCTBEHHOCTHU
YeJIoBeKa B O0IIECTBE, IPakIaHCKHUX MpaBax U 005S3aHHOCTSX;

MPUHUMAIONINN y4acTHe B )KU3HH Kjacca, o0meo0pa3oBaTebHON opraHu3alinu,
B JIOCTYIIHOM IO BO3PACTY COLIMAJIBHO 3HAYUMOM JAEATEIBHOCTH.

26.2.5.3.2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

YBAXKAIOWIMN AyXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOEH CEMbH, CBOETO Hapoja,
CEMENHBIE IEHHOCTHU C YYETOM HALIMOHAJIbHOM, PEIUTUO3HON PUHAJIEKHOCTH;

CO3HAIOIIUM  IEHHOCTh  KaXJIOW YEJIOBEUYECKOM IKW3HHM, MPU3HAIOIINN
VH/IMBU1YaJIbHOCTh U JJOCTOMHCTBO KAXJ0T'0 YEJIOBEKA;

100pOKeNaTeNbHBIN, MPOSBISIONINNA COMEPEKUBAHNE, TOTOBHOCTh OKAa3bIBAThH
MOMOIIb, BBIPAKAIOMINK HENPHUATHE TOBEACHUS, MPUYUHSIONIETO (HU3UYECKUU U
MOpPaJIbHBIA BPEA APYTUM JIFOJAM, YBAXKAIOWIMNN CTapLINX;

YMemuil OUeHNBaTh MOCTYIIKM C MO3WUIMU WX COOTBETCTBHUS HPABCTBEHHBIM
HOpPMaM, OCO3HAIOIINAN OTBETCTBEHHOCTh 3a CBOU MOCTYIIKH.

Brnaneromuii npeAcTaBIeHUsIMU O MHOTOOOpa3vH SI3bIKOBOTO U KYJIBTYPHOTO
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npocTpancTBa Poccun, UMeEronuii mepBOHAYalbHBIE HABBIKM OOIIECHHS C JIOJIBMU
pa3HbIX HapOJI0B, BEPOHUCIIOBEIaHUN.

Co3Haromuii HpaBCTBEHHYIO M 3CTETUYECKYIO LIEHHOCTb JIMTEPATYPhl, POJHOTO
SI3bIKa, PYCCKOTO S3bIKa, MPOSIBISIONIUNA HHTEPEC K YTCHUIO.

26.2.5.3.3. DcreTnuecKOe BOCIIUTAHUE:

CrIOCOOHBIA BOCIPUHUMATh M UYYBCTBOBATH IPEKPACHOE B OBITY, MNPUPOJE,
HCKYCCTBE, TBOPUYECTBE JIIOJIEH;

NPOSBJSIIOIIMN  MHTEPEC U YBAKEHUE K OTCYECTBEHHOM U  MHUPOBOWU
XYyJI0’KECTBEHHOU KYJIBTYPE;

MPOSIBIISIIOIINN  CTPEMJIGHHME K  CaMOBBIPDAXEHHIO B Pa3HbBIX  BHUAAX
XYZI0’)K€CTBEHHOU JIeATEeIbHOCTH, HCKYCCTBE.

26.2.5.3.4. duzuyeckoe BOCMUTaHUE, (OPMUPOBAHUE KYJIbTYPbl 30POBbS U
HMOIIMOHATILHOTO 0JIaronoIyYus:

Oepe’KHO OTHOCAIIUNCA K (PU3NYECKOMY 370pOBBIO, COOJIIOIAIOMIUNA OCHOBHbBIE
IpaBWJIa 3J0POBOTr0 M 0€30MacHOro JiJis ce0s U IpYrux Jiroei odpasza *U3HU, B TOM
quciie B UHPOPMAIIMOHHOM Cpejie;

BJIQJICIONIUA OCHOBHBIMH HAaBBIKAMHU JIMYHOM U OOIIECTBEHHOW TUTHEHBI,
0e301acHOro MOBEACHUS B OBITY, MPUPOJE, OOIIECTBE;

OpPUCHTHPOBAHHBI Ha (PU3MYECKOE PA3BUTHE C YYETOM BO3MOXHOCTEH
3JI0POBBS, 3aHATUS PUZKYIBTYPOH U CIIOPTOM;

CO3HAIONMH W  NPUHUMAIONIMKA  CBOIO  MOJOBYHO  NPHUHAAJIEKHOCTD,
COOTBETCTBYIOIIIME €i MCUXOPU3NUYECKHE U TOBEJEHYECKHE OCOOCHHOCTH C y4eTOM
BO3pacTa.

26.2.5.3.5. TpynoBoe BOCIIUTAHUE:

CO3HAIOLIUH IIEHHOCTh TPY/Ia B )KU3HH YEJIOBEKa, CEMbHU, O0IIECTBA;

NPOSIBISIOMINKN yBaXXKEHUE K TPYAY, JIOASM Tpyla, OepekKHOE OTHOIICHHE K
pe3ynbTaTaM Tpya, OTBETCTBEHHOE NOTPEOJICHUE;

NPOSIBIISIOMINI HHTEPEC K Pa3HbIM Ipodeccusim;

YYaCTBYIOIIUNA B PAa3IMYHBIX BUAAX JOCTYITHOTO IO BO3PACTy TpY/a, TPYAOBOM
JeSTEHHOCTH.

26.2.5.3.6. DKOJIOTMYECKOE BOCIIUTAHUE:

MOHUMAIOIINN LIEHHOCTh MPHUPOJbI, 3aBUCUMOCTh KU3HU JIIOJIEH OT IMPHUPOJBbI,
BIIMSIHUE JIIOAECH HA IPUPOY, OKPYKAIOUIYIO CPENY;

MPOSBIAIONINI JTI000OBb W OEpeXHOE OTHOIIEHHWE K TPUPONC, HEIPHITHE
JEUCTBUHN, IPUHOCAIIUX BPEJl IPUPOJIE, OCOOCHHO KUBBIM CYIIECTBAM;

BBIpQXKAIOIIUM TOTOBHOCTh B  CBOEM  JAEATEIBHOCTH  NPUACPKUBATHCA
AKOJIOTUYECKUX HOPM.

26.2.5.3.7. lleHHOCTH HAyYHOTO MO3HAHUSA:

BbIpaKaIOIIUM MO3HABATEIbHbIE MHTEPECHI, aKTUBHOCTD, JIFOOO3HATEIBHOCTh U
CaMOCTOSITEJIbHOCTD B MIO3HAHUU, UHTEPEC U YBAXKEHUE K HAYYHBIM 3HAHUSIM, HAYKE;

o0NafaroNMii  MepBOHAYAIBHBIMUA  TIPEJICTABICHUSAMH O TPUPOJIHBIX U
COIMAIBHBIX 00BEKTaX, MHOI000pa3uu 0OObEKTOB U SIBJICHUIN MPUPObI, CBSA3U KUBOU
Y HEXKUBOU MPUPOJBI, O HAYKE, HAYYHOM 3HAHUM;
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I/IMGIOIHI/Iﬁ NCPpBOHAYAIBLHBIC

HaBBIKM  HAOIIIOICHUH,

cucreMaru3ainmumu M

OCMBICJICHHA OIIbITA B CCTGCTBGHHO-H&y‘—IHOﬁ 151 FYMaHHTapHOfI 007aCTAX 3HAHMS.

TemaTu4eckoe MIIAHUPOBAHUE

8 ki1acc
Ne HanMeHoBamme KoandecTBo yacos DJIeKTPOHHbIE
o/ 2371eJ10B 1 TeM KonTpoan (uudposbie)
- ﬁp orpamMMmbi Beer HbIE Hp alc;nqecxc oOpa3oBarTe/ibHbIE
0 e padoThl
padoThI P pecypchl
Pasnen 1. IlepBoHayaibHble XUMHUYECKHE TIOHATHUS
XuMH — BakHas
00J1aCcTh
11 €CTEeCTBO3HAHUS U 5 0 2 bu6mmoreka [IOK
' HNPaKTUYECKON https://m.edso0.ru/7f41837¢
JESITEIILHOCTH
YyeJloBeKa
12 Bemectsa u 15 1 0 bubmuoreka [JOK
. XUMHAYECKUE
https://m.edsoo.ru/7f41837c
peaKIuu
Utoro no pazneny 20

Pasnen 2. Baxuneiimme npeacraBsu

TEJIH HEOPraHUYIECCKUX BEIIECCTB

Bo3znyx.

21 Kucnopon. 6 0 0 bu6mmoreka [JOK
IToustre 00 https://m.edsoo.ru/7f41837¢c
OKCHAAaX

29 ﬁouop oJ. 3 0 1 bubmuoreka [JOK

' OHATHE O https://m.edsoo.ru/7f41837¢c
KHUCJIOTaX U COJIAX
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

)3 ﬁoﬂa- PaCTgOPBL 5 1 1 bubnuoreka [IOK
. OHATHE O https://m.edsoo.ru/7f41837c
OCHOBAHMUAX
” OCHOBHBIC KIIACCHI " . 1 bu6aunoreka LIOK
. HCOPraHMYCCKUX https://m.edsoo.ru/7f41837c
COCIUHCHUN
Wroro mo pazueny 30

Pa3nen 3. Ilepuoauyeckuii 3axon u [lepnoauyeckas cucreMa xumudeckux jaemenToB /1. U.
Menneneea. CTpoeHne aToMOB. XUMHYecKas CBsI3b. OKMCIUTEIbLHO-BOCCTAHOBUTE/IbHbIE
peakuuun

[Tepuonnueckuii
3aKOH U
[Tepnognueckas
3.1 cucremMa 7 0 0 bubnunoreka HOK
XUMHYCCKUX https://m.edso00.ru/7f41837¢c
anemenTtoB /l. W.
Menneneena.
Crpoenue atoma
XnMuueckas
CBA3D. Bu6imorexa LIOK
3.2 OxucTeNLHO- 8 . 0 https://m.edso00.ru/7f41837¢c
BOCCTaHOBHUTEILH
bI€ PEAKITUU
bu6moreka [IOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢c
PezepBHOe Bpemst 3 0 0 Bu6nmorexa [JOK

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

OO0111E€ KOIIMUECTBO 68 4 5

4acCoB II0 IMporpamMme

TemaTu4eckoe IIIAHUPOBAHUE

9 kJaacc
KosmnuecTBo yacos JJIeKTPOHHbIE

Ne | HammeHnoBanme

KonTtpoin (ungposbie)
n/ pa3esioB M TeM Bceer IIpakTHyeck

HbIE oOpa3oBaTeJibHbIE
1| NMPOrpamMMbl 0 e padoThbl

padoTsl pecypchbl

Paspnen 1. BemiecTBO U XUMHYeCKHE PeaKIIUA

IToBTOpEeHue n

11 ZII;J;I};SI:I/'IG(I){(ID/IHGOBHHX 5 1 0 bubmmorexa HOK
https://m.edso0.ru/7f41a636
paszennoB Kypca 8
KJ1acca
1.2 OcHOBHBIE 4 0 0 bubmuoreka [JOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
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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/7f41a636
https://m.edsoo.ru/7f41a636

XUMHUYCCKUX
peakuui

DIEKTPOTUTHIECK
ast INCCOTTUAIIHS.
1.3 XHUMHYECKHE
peaxiuu B
pacTBopax

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

17

Pa3nen 2. Hemerasjibl ¥ UX COeTUHEHU A

OOmras
XapaKTEPHCTHKA
2.1 XUMHYECKHAX
aneMeHToB VIIA-

TPYIIIBIL.

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

OOmas
XapaKTEPHCTHKA
2.2 XUMHYECKHAX
a11eMeHTOB VIA-

TPYIIIBIL.

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

Oo61mas
XapaKTEPHCTHKA
2.3 XUMUYECKAX
3JIEMEHTOB VA-

TPYIIIBL.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Oo61mas
XapaKTepUCTUKa
XUMHYECKUX

2.4 anemenToB [VA-
TpyIIbl. YTIeposa
U KPEMHHU U UX
COeJIMHEHUSs

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro 1o pasaciy

25

Pa3pen 3. MeraJLibl M X

coeNHEeHUs

3.1 OO0111e cBolicTBa
' METaJJIOB

4

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Baxxneiimnme
3.2 METaJIBI U UX
COCTMHEHUS

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro no pasaeny

20

Pasznen 4. Xumus n okpyskawmas

cpena

41 BemectBa u
' MaTtepuabl B

3

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
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JKHM3HH 4YCJIOBCKA

Uroro mo pazneny 3
p 3 bu6mmoreka [{OK
C3CPBHOC BpeMi https://m.edsoo0.ru/7f41a636
00
1mee KOJIHIECTBO 68

4acoB M0 MporpaMmMme
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