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1. NOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE CpeIHEro oomiero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUH K pe3ylbTaTaM OCBOEHUS (herepanbHOi 00pa3oBaTeNbHONW MPOrPaMMbl OCHOBHOTO OOIIETO
obpazoBanust (POII OOO), mpencraBneHHbIX B DenepanrbHOM TOCYIapCTBEHHOM 00Opa30BaTENbHOM
crangapre ®I'OC OO0, c yuérom Konmenumm mnpenonaBaHus y4eOHOTO mpeaMera «XUMUS» B
oOpa3zoBaTenpHBIX OpraHu3anusx Poccuiickoii ®Denepanuu, a TakKe OPUEHTHPOBAHA Ha IIEJIEBBIC
IPUOPUTETHI, CHOPMYIUPOBAHHBIE B (elEpaTbHON IMpOrpaMMe BOCIUTAHHA C YYE€TOM MPOTPAMMEI
Bocrutanusit MBOY «COUI-g/c xomOumHUpoBaHHOrO BHAa  Ne6 C yriayOJeHHBIM HW3Y4YEHHEM
AHTIIMICKOTO s13bIKay T. CuMdeporos.

3amaua yaeOHOTO MmpeMeTa COCTOUT B (DOPMHUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUH — BaKHEHIITHX
(hbakTOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHUU, TOCTYIMHBIX 0000IIEHUIT MUPOBO33PEHYECKOTO
XapakTepa, s3blka Haykd, B TPUOOIICHWH K HAyYHBIM METOJaM IO3HAHWS MPH W3YyYCHHWU BEIIECTB U
XAMUYECKUX peakiuii, B (OPMHPOBAHWH M PA3BUTHUHU TO3HABATEIBHBIX YMEHHW M WX TNPHUMEHEHHH B
y4eOHO-TI03HABATENbHOW U Yy4eOHO-UCCIIEOBATENbCKON AESITETbHOCTH, OCBOGHUHU MpPaBHJI 0OE30MacHOTO
oOpamieHns ¢ BeMECTBAMHU B TIOBCEHEBHOM KHU3HH.

[Ipn m3yyeHHH XMMUHU HAa YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHWs BaKHOE 3HAYCHHE MPHOOpENH
TaKue LeJH, KaK:

(bopmupoBaHue UHTEJUIEKTYaJIbHO  Pa3BUTOM JUYHOCTH,  TOTOBOM K
caM0oOOpa30BaHUIO,  COTPYJHHYECTBY,  CAMOCTOSTEIbHOMY  IPUHATHIO  PEUICHUWH,  CIIOCOOHOM
ajanTUpoBaTbcsd K OBICTPO MEHSIOUIMMCS  YCIOBMSIM  JKHU3HHU; HAINPaBJIEHHOCTb OOy4eHHUs Ha
CHCTEMaTHYeCKOe IpHOOLIeHHEe OOy4arolmMXcs K CaMOCTOSITENbHOM IO3HABATENbHOM JESTEIbHOCTH,
Hay4YHbIM METOJaM [O3HaHMs, (QOPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEM K XUMUM;
o0ecrieyeHue YCIOBUH, CHOCOOCTBYIOIIMX IPHOOPETEeHHIO OOYyYaroIMMUCS OIbITa pPa3sHOOOpa3HOMN
NEATeNbHOCTH, MO3HAHUSA U CAMOIIO3HAHMSA, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHLIMH), MMEIOIIUX
YHUBEPCAJIbHOE 3HAYCHUE JUISl PA3JIMUHBIX BUJOB JIEATEIbHOCTH; (hopMupoBaHue o0mell (pyHKINOHATIBHON
U ECTeCTBEHHO-HAYYHOW TIpaMOTHOCTH, B TOM YMCJIE€ YMEHUH OOBSICHATH U OLCHUBATH SIBJICHUS
OKPYKAIOILEro MUPA, UCHOJb3ysl 3HAHUS U OIIBIT, MOTy4YEHHbIE NPU M3YYEHUU XUMHHU, IPUMEHSITh UX MPU
peleHny npoOsieM B MOBCEIHEBHOM KH3HM U TPYAOBOH JAeATENbHOCTH; (POPMHUPOBAHUE Y OOYHAIOLIUXCS
I'YMaHUCTUYECKUX OTHOLICHUM, MOHUMAaHMS [IEHHOCTH XMMHUYECKUX 3HAHUH A1 BBIPAaOOTKH HKOJIOTMUYECKH
11€J1eCO00pa3HOr0 MOBEJACHUS B OBITY M TPYIOBOM JEATENbHOCTH B IIENISX COXPAHEHMs CBOETO 3JI0POBbS U
OKpy»Karolel IpUupoaHOi cpenibl; pa3BUTHE MOTUBAIMM K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPONIIO M
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHMs OOIIEUYETIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY

BBIOOPY MPOdUIIS U HAITPABIEHHOCTH JajbHeHIIero o0y4eHusl.



OO1ee ynciio 9acoB IS u3ydeHus: xumun, — 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZIETIO), B

9 knacce — 68 yacoB (2 yaca B HEZCIIIO).

2. COJEP) KAHUE OBYYEHUS

8 KIIACC IlepBonayajibHble XUMUYECKHE TIOHATHS

[Ipenmer xumuu. Posmb XuMHM B KU3HM YeJOBEKa. XMMHS B CUCTEME HayK. Tena u BellecTBa.
®dusnyecKkre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsTHE 0 METO1aX MO3HAHUS B XUMUH.
Uucteie BemecTBa 1 cMecH. CriocoObl pa3ieNIeHus CMECEH.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKUE 3JIeMEeHThl. CHMBOJIBI XHMHUYECKHX 3jeMeHTOB. IIpocteie u
CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUeHHE.

Xumuueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOocUTeNbHas aromMHas wmacca. OTHOCUTENbHAsT MOJEKYJIspHas Macca. MaccoBas a0
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

KomnuectBo BemectBa. Monb. MonspHas macca. B3auMocCBs3b KOJIMYECTBa, MAacChl W YHCIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHECHHH.

Ouznyeckue U XUMHYECKUE SIBJICHUS. XUMHUUECKas peakius M e€ MpHU3HAKH. 3aKOH COXpaHEHUS
Macchl BeIIEeCTB. XUMHYECKHe ypaBHeHus. Kiaccudukamus XUMHYECKUX peakuuid (coenuHeHus,
pasnoKeHus1, 3aMelIeHus, oOMeHa). Xumuueckuil 3xcnepumerm: 3HAKOMCTBO C XHMHUYECKOW TOCYIOM,
npaBujiaMu paboThI B TAOOpATOPHH U MpUEMaMH oOpaIeHus ¢ 1abopaTOpHBIM 000PYJIOBaHUEM, U3YUYCHHE
U onucaHue (U3NYECKUX CBOMCTB 0O0pa3lloB HEOPraHMYECKHX BEILIECTB, HaOMIOJAeHHE (U3UYECKUX
(riaBneHUEe BOCKA, TasHUE JIbJja, pacTHpaHUE caxapa B CTYyIKe, KUIIEHHE W KOHACHCAlUs BOJIbI) U
XMUMHUYECKUX (FOpEHUE CBEYH, MPOKATMBAHUE METHOW MPOBOJIOKH, B3aUMOJEHCTBHE Mella C KHUCIOTOIN)
SBJICHUH, HAONIOIEHWE M ONHUCAHUE NMPU3HAKOB MPOTEKAHMSI XMMHUYECKUX peakiuil (pa3jokeHHe caxapa,
B3aUMO/JICHICTBUE CEPHOW KHUCIOTHI C XJOpuUAoM Oapusi, pasnoxkenue ruapokcuna wmeau (II) mpum
HarpeBaHuU, B3auMOJeEHcTBHE >kene3a ¢ pactBopoM cosnu Mmeau (II), uzydyenuwe crmocoOoB paszaencHUs
cMeceil (C TOMOIIbI0 MarHuTa, GUILTPOBAaHKE, BhIIAPUBAHUE, TUCTHIUIAIMS, XpoMaTorpadusi), IpoBeAeHNE
OYMCTKA TIOBAapeHHON conu, HaOJIOJAeHWEe U ONHCAaHHE pe3yJbTaTOB  MPOBEIEHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JITaHUE MOJIeNIel MOJIEKYI (IIapOCTEPKHEBBIX).

Bakneiiiue npeacTaBUTe I HEOPraHUYeCKUX BellecTB

Bo3zagyx — cMechb razos. CocraB Bo3nyxa. Kucinopoa — snemeHT u npoctoe BemiecTBo. Haxoxaenue
KHCTIOpO/ia B Tpupojie, GU3NYECKUue U XUMHUUYECKHue CBOMCTBa (peakuuu ropeHusi). Oxcuapl. [Ipumenenue
kucnopoaa. CriocoObl MOydeHUs KUCIOPOaa B JIAOOPATOPUH M MPOMBITILIIEHHOCTH. KpyroBopoT kuciopoia

B IpUpoJac. O3oH — AJUIOTpOITHad MO,Z[I/I(I)I/IKB.I_[I/I}I KHucJjopoaa.



TennoBoit A3PeKT XUMUIECKOH peaKkunu, TePMOXUMHUYECKIE YPABHEHUS, 9K30- U SHAOTEPMHUYECKHUE
peakuuu. TOIIMBO: Yroib M METaH. 3arpsi3HEHNE BO3/IyXa, YCHJICHHE MTAPHUKOBOTO 3P deKTa, pa3pyluieHue
030HOBOrO ciosA. Bomopon — asnemeHT M mpocroe BemiecTBo. HaxoxkaeHuwe Boxopona B IIPUPOJE,
¢u3nvecKkrne 1 XMMHYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI mosrydeHus. Kuciorsl u comu.

MonsipHblii 00bEM Ta30B. Pacu€Thl M0 XUMHUYECKUM YpaBHEHHSIM.

®dusnyeckue cBoicTBa BoAbl. Boma kak pactBopuresb. PactBopbel. HackilieHHbIE 1 HEHACHIIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BelIECTB B BoJi€. MaccoBas 10J1s BEUIECTBA B PaCTBOpPE. XUMUYECKUE CBOMCTBA
BoJbl. OcHoBaHudA. Posib pacTBOpOB B NHpUpOJE M B KU3HU 4YejoBeka. KpyroBopoT BOJbl B HpUpPOJIE.
3arpsizHeHne NpUpOoIHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukanus  Heopranmueckux — coeauHeHuit.  Oxcuaesl.  Kiaccudukanusi ~ OKCHIOB:
coyieoOpa3ymomre (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpa3ytonue. HoMeHKIaTypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomydeHne oKCuaoB.

OcHoBanus. Knaccudukanuss ocHoBaHMil: HIENOYM W HEpacTBOpUMBbIE OcHOBaHuUs. HomeHknaTypa
OCHOBaHWH. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losryueHrne ocHOBaHUM.

Kucnotsl. Knaccudukauust xucnor. Homenknarypa kucinor. @u3nyeckue U XMMHYECKHE CBOMCTBA
kucnoT. Pan aktuBHoctn metasuioB H.H. bekerosa. [losryuenue kucnor.

Cosu. Homenkiarypa cosieil. duznueckue U XMMUYECKUE CBOMCTBA COJICH.

[Tosnyuenue conei.

['enerndeckas CBSI3b MEXKIY KJIACCaMHU HEOPraHUYECKUX COCAMHEHMUN. Xumuueckuti dKcnepumeHm.
KaueCTBEHHOE OIPEJICIICHUE COIePKaHUsI KUCIOpOoIa B BO3AyXe, MOJIydeHHue, cOOMpaHue, pacrio3HaBaHue 1
M3y4eHUE CBOMCTB KHCIIOPOJa, HAONIOACHHE B3aUMOJCHCTBUS BEIIECTB C KHCIOPOJIOM U  YCJIOBHS
BO3HUKHOBCHHMSI U TIPEKpAIICHHS TOpeHusl (1o)kapa), 03HAKOMJICHHE ¢ 0Opa3liaMi OKCHJIOB M OMUCAHUE UX
CBOWCTB, TIOJIyUCHHE, COOHMpaHHE, paclO3HABaHWE W H3y4yeHHE CBOWCTB Bojopoaa (TOpeHHeE),
B3auMoJieiicTBue Bojopoaa ¢ okcuaoMm wmead (II) (BO3MOXXKHO MCHOJIB30BaHUE BHICOMATEPUATIOB),
HaOMoAcHNE O00pasloB BEHICCTB KOJMYECTBOM 1 MOJb, HCCIECIOBAaHHE OCOOCHHOCTEH pPacTBOPCHHS
BEILIECTB C Pa3JIMYHOM PACTBOPHMMOCTBHIO, MPUTOTOBJIICHHE PACTBOPOB C OMNPEIACIEHHOW MacCOBOM JIOJICH
pacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJBI C MeETaulaMu (HAaTpUEM M KajblHeM) (BO3MOXKHO
HCIIOJIb30BAaHUE BHJICOMATEPHAIOB), HCCIICIOBaHUE OOpa3lOB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIO/IEHWE W3MEHEHHUS OKPACKH HHIUKATOPOB B PACcTBOpaxX KHUCJIOT W IIeJIouYel, U3ydeHue
B3aumo/ieiictTBuss okcuga meau (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHCIOT C METajllaMH, PEaKIIHii
HEWTpalu3aluy, MOJIYyYeHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHWE OJHOIO MeTajla JAPYrUM H3
pacTBOpa COJM, pEUIEHUE IKCIEPUMEHTAIbHBIX 3ajad 1o TeMe «BaxHeillmue Kiacchl HEOPTraHUYECKUX

COEIMHEHUI.



Hepuoguveckuii 3axoH u Ilepuoamueckass cucrema xumMuveckux 3iemeHroB .M. Menngeneesa.

CTpOCHHe aToMOB. XHMHYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHDbIE peakuuu

[lepBble TONBITKM KIACCUPHUKAIMM XUMHYECKHX 3JIeMEeHTOB. lloHsATHE O rpynmax CXOJHBIX
3JIEMEHTOB (IEJIOYHBIE U LIEIIOYHO3EMETIbHBIE METAILIbI, TAJIOTE€Hbl, UHEPTHBIE I'a3bl). DJIEMEHTHI, KOTOPbIE
00pa3yrT aM(pOTEepHBIC OKCHJIBI U THAPOKCH/IBI.

IIepnognueckuit 3akoH. Ilepuommueckas cucrema xumnyeckux snemeHntoB JI.M. Menpeneesa.
KopoTkomnepuoanas u amuaHOTIEpHOHas Gopmbl [leproanueckoir cucTeMbl XUMHYECKHX 3ineMeHnToB 1. U.
MenneneeBa. Ilepuons! u rpynnsl. PU3MYECKUI CMBICI IOPSAAKOBOTO HOMEPA, HOMEPOB NIEPUOJIA U I'PYIIIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTaB aToMHBIX siaep. M3oTonel. DnekTpoHbl. CTpoeHHE 31EKTPOHHBIX 000JI0UEK
aToMOB MepBbIx 20 xuMuyeckux 3nemMeHToB [lepuoanueckoit cuctems! .M. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO JIEMEHTA MO €ro nojoxxkeHuto B [lepuoauueckoii cucreme [I.1. Menneneea.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XUMHUYECKHX 3JEMEHTOB, METAJUIMYECKUX H
HEMETAJTTNYECKUX CBOMCTB MO Tpynam U Mepuoiam.

3nauenue llepuonnueckoro 3akona u llepuoanmyeckoil cuUCTEMBl XHMHUYECKUX JIIEMEHTOB IS
pa3BuTHs Haykd U ipakTuku. [[.1. MeHneneeB — yu€HbIA U TpaXJaHUH.

Xumnueckass cBA3b. KoBaneHTHas (HOJspHas M HENOJSpPHAs) CBSA3b. OJIEKTPOOTPULATEIBHOCTb
XMMHYECKUX 3JIEMEHTOB. VIOHHas CBA3b.

Crenenp oxucieHus. OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE peakuuu. IIpomeccsl OKHUCIEHUS W
BOCCTAHOBJICHUs. OKUCIHUTENN U BOCCTAHOBUTENM. Xumuueckuil dKcnepumenm: U3ydeHHE 0Opa3lloB
BEIIECTB META/UIOB U HEMETAJIOB, B3aMMOJCHCTBHE THIPOKCHIA INHKA C PACTBOPAMM KUCJIOT U ILEN0YEH,
IIPOBEICHUE OIBITOB, MIUTIOCTPUPYIOLUX IPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN (TOpeHue,
PEAKLMU PA3JIOKEHUS, COSTUHEHNU).

Mesicnpeomemuvie césa3u

Peanuzanus MeXNpeOMETHBIX CBS3€Hd IPU HM3Yy4EHUMM XUMHUU B 8 KJIacce OCYLIECTBIIIETCA 4epe3
UCIOJb30BAHUE KaK OOLIUMX €CTECTBEHHOHAYYHBIX MOHATHH, TaK U MOHATHH, SBJISIOIIUXCA CHCTEMHBIMHU
JUIS OTAEIBHBIX IPEAMETOB €CTECTBEHHOHAYYHOTO LIUKIIA.

OO1u1re ecTrecTBEHHOHAY4HbIe MOHATHUS: HAay4yHbIH (DAKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CUHTE3,
KJaccu(uKanys, HNEpUOJUYHOCTb, HAOIIOAEHUE, AKCIEPHUMEHT, MOJICIIMPOBAHUE, H3MEPEHHE, MOJIEINb,
SIBJIICHHUE.

®dusnka: Marepus, aToM, IEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIWJ, HU30TOINbI, PAJIUOAKTUBHOCTD,
MOJIEKYyJa, JJIEKTPUUECKUI 3aps], BELIECTBO, TelO0, O00bEM, arperaTHOe COCTOSHHE BellecTBa, ras,
¢u3nyeckre BeJIMYMHBI, €AUHULBI U3MEPEHHsI, KOCMOC, IIaHeThl, 3BE31b1, COoHIIE.

buonorus: porocunres, npixanue, ouocdepa.



I'eorpadus: armocdepa, runpocdepa, MEHEPAJIBI, TOPHBIE IOPOIBI, MTOJIE3HbIE HCKOTIAEMbIE, TOIUIHBO,

BO/JIHBIE PECYPCHI.

9 KJIACC BemecTBO U XuMHu4ecKasi peakuus

Ilepnognueckuit 3akoH. llepuommyeckas cucrema xumudeckux 3vieMeHToB J[.MI. MeHnneneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XUMHUYECKHUX OJJIEMEHTOB IEPBBIX TPEX
MEPUOIOB, KAJIMs, KAJIBIUS U UX COSTUHEHUN B COOTBETCTBUU C TIOJIOKEHUEM AJIeMEeHTOB B [leprouueckoit
CHUCTEME U CTPOCHHUEM MX aTOMOB.

Crtpoenue BeliecTBa: BHABI XUMHYECKOW CBS3H. THUIBI KPUCTAUIMUECKUX DPEMIETOK, 3aBUCUMOCTH
CBOWCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3H.

Knaccudukanus m HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XWUMHYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3TMYHBIM KJIacCaM HEOPraHMYECKHX COCIMHEHHM, TEHETUYECKasl CBSA3b HEOPraHMYECKUX
BEIIECTB.

Knaccudukanus XaMHUeCKHX peakmuii 1O pa3IWyHBIM MpU3HAKaM (MO0 YHUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY dS(PQeKTy, M0 H3MEHEHUIO CTENeHeH OKUCICHUS
XUMUYECKUX DJIEMEHTOB, IO OOpPAaTHUMOCTH, IO YYAaCTHIO KaTaliu3aropa). DK30- M IHIAOTEPMUUYECKHE
peaKurn, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsatue o ckopoctn xumMuueckor peakuuu. [loHsaTHe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUUYECKHX
peakuusx. IloHATHE O TOMOIE€HHBIX M TeTepOreHHBIX peakuusax. [lonarne o karamuze. [lonsitue o
XUMHUYECKOM paBHOBECHMU. DaKTOpbI, BIUAIONIME HAa CKOPOCTh XMMHYECKOW PEaKIUU U TMOJOKEHUE
XUMHYECKOTO PAaBHOBECHS.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC peakuuu, AJIEKTPOHHBIN banaHc OKHCIIUTEILHO-
BOCCTAHOBUTEJIbHOW peakunu. COCTaBJICHUE YPABHEHUH OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C
HCIIOJIb30BAHUEM METO/Ia JJICKTPOHHOTO OaaHca.

Teopusi 3IEKTPOTUTUYECKON AUCCOIMUALIMM. IJIEKTPOJIUTHI U HEINEKTPOJIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JTUCCOLMAIIMU BEIIECTB C PA3IMUYHBIMU BHUJIAMH XUMHUUYECKOW CBs3U. CTENEHb IUCCOIUAIIUM.
CuiibHBIC U c1a0bIe DJICKTPOJIUTHI.

Peakiun woHHOTO OOMEHa. YCIOBUS MNPOTEKAHWsS PEAKIUd HMOHHOTO OOMEHA, IIOJIHBIE H
COKpall€HHblEe HMOHHBIE ypaBHEHHs peakuuid. CBONCTBA KHUCJIOT, OCHOBaHUM U COJEH B CBeETe
MIPEJICTaBICHU 00 JIEeKTPOIUTHYECKON auccormanui. KadecTBeHHble peakinuu Ha HOHBL [loHsTHE O
TUIPOJIA3E COJIEM.

Xumuyeckuu dKxcnepumenm: O3HAKOMIIEHHE C MOJIEISMHU KPUCTAUIMUECKUX PEIIETOK HEOPraHMYeCKUX
BEIIECTB — METAIJIOB M HeMeTalsioB (TpaduTa M anmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATPHUSA),

HCCIICA0OBAHUC 3aBUCUMOCTU CKOPOCTH XUMHUYECKOMN pCaknuu OT BO3ACHUCTBUSI Pa3INYHBIX (baKTOpOB,



UCCJICIOBAHUE 3JICKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MPOIECCAa AUCCOLMAIMHM KUCIOT, INEIOYCH M
coJicit (BO3MOYKHO MCIIOJIb30BaHUE BHICO MATCPUAIIOB), IPOBEACHUE OIIBITOB, HILTIOCTPUPYIOIIUX TPHU3HAKH
MPOTEKAHMUS PEAKIM HWOHHOTO oOMeHa (0Opa3oBaHHME OcCajKa, BBIJCICHHWE raza, o0pa3oBaHHE BOJBI),
OIIBITOB, WJUIIOCTPUPYIOIIUX IMPUMEPBI OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKL{I/Iﬁ (ropeHHe, peakuun
pa3IoOKEHUsA, COCIMHCHHUS), PACIO3HABAHME HEOPraHWMYCCKMX BEHICCTB  C IMOMOINBI0 Ka4eCTBEHHBIX

peaKuHﬁ Ha MOHBI, pCHICHNEC SKCIICPUMCHTAJIbHBIX 3a1a4.

HemeTtasibl 4 X coeTUHEHUS

OOmiasi xapakTepucThKa rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTEIEHU
oxucnenus. CTpoeHue u (u3nIecKre CBOWCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XUMUYECKHE CBOICTBA Ha
npuMepe xjopa (B3aMMOJEWCTBHE C METaJUIaMM, HEMeTalllaMH, mienodaMmu). Xisoposojaopor. CoisHas
KHCJIOTa, XMMUYECKHE CBOKMCTBA, IOJydeHHE, NpUMeHeHue. JleWcTBHEe Xjopa W XJIOPOBOJAOpOJAa Ha
OpraHu3M 4YesoBeka. BaxkHelmme XIIopruIpl 1 UX HaXOXKJICHHE B TIPUPOJIC.

OO6mrast xapaktepucTuka ameMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
crerieHn okucneHus. CTpoeHHe W (PHU3MUECKHE CBOWCTBA IMPOCTBIX BEIIECTB — KHCIOPOJA U CEpHI.
AnnoTtponHsle MOAU(UKAIIMKM KUCIOPOJIa U cepbl. XUMUYeCcKHe cBoicTBa cepbl. CepoBOAOPO, CTPOEHUE,
¢bu3nyeckue M XuMHUYeckne cBoiicTBa. OKCHIBI cepbl KaK MPEICTABUTEIM KHUCIOTHBIX OKCUAOB. CepHas
KHACIIOTa, (QU3NYECKMe U XMMHMYECKHE CBOWCTBa (00IIME Kak IpeACTaBUTENs Kiacca KHCIOT U
cneuu¢puyeckne). XUMUYECKHE PEAKLHHU, JIeXKAllMe B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a IMOJIydeHHUs
cepHOM KuCIOTHL. [lpuMeHenue cepHoil KHCIOTBL. CONM CEpPHOM KHUCIOTHI, KaU€CTBEHHAs pEeaKkius Ha
cynbdar-uoH. HaxoxxaeHue cepbl M €€ coelMHEHUH B Mpupoje. XUMUYECKOEe 3arpsA3HEHUE OKpYKarolen
CpeAbl COEAMHEHUSMM cepbl (KUCIOTHBIE IOXAM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBPAILEHHMSL.

OOmiast xapakTepucThka 371eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE
CTENIEHU OKHUCIEHHUs. A30T, paclpoCTpaHEHHE B IMpuUpoje, (HU3UYECKUe U XUMHUYECKHE CBOMCTBA.
KpyroBopoTr a3ora B mpupojae. AMMMAK, €ro (u3MyeckMe M XUMHUYECKHE CBOMCTBA, IOJy4Ye€HUE U
npuMeHenure. Coiin aMMOHUS, MX (U3MYECKHE U XMMUYECKHE CBOMCTBa, npumeHeHue. KauecTBeHHas
peakuus Ha MOHBI aMMOHMs. A30THas KHUCIOTa, €€ MoiydeHue, (PU3MYecKue M XUMHUYECKHe CBOMCTBa
(oOmme Kak MpencTaBUTENs Kjacca KUCIOT W creuuduydeckue). lcrnonb3oBaHHe HUTPATOB M CoJied
aMMOHHUS B KayecTBe MHUHEpaJIbHBIX yH0oOpeHHd. XHMMHUYEeCKoe 3arpsi3HEHHE OKpYKarollel Ccpebl
COEJMHEHUSIMH a30Ta (KHCIOTHBIE JIOKIH, 3arps3HEHHE BO3JyXa, HOYBBl M B0A0EMOB). Docdop,
ajtoTponHble Moaudukanuu docdopa, gusnueckre m xumuueckue cBoiictBa. Oxcupn docdopa (V) u
dochopHas kucnora, GuU3MUECKUE M XMMHUYECKHE CBOMcTBa, mosyueHue. Vcmonb3oBanue (ocdaroB B

KauCCTBC MUHCPAJIbHBIX y,[[O6pCHHI>i.



OOmast xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIE
CTETIEHU OKHUCIICHH. YTIEpO, aJUIOTPOIIHbIE MOIM(UKAIINK, PACIPOCTPAHEHUE B TIpUpoAe, prusnyeckue u
XUMUYecKue cBoicTBa. AncopOmus. Kpyrosopot yriepoaa B npupoae. OKCubl yriepoaa, ux Gu3nuecKue
U XMMHMYECKHUE CBOICTBA, JEHCTBUE HA JKUBBIE OPraHU3MBbl, NOJIYYEHHE U NPUMEHEHHE. DKOJOTUYECKHE
npoOsemMbl, CBA3aHHBIE C OKcuaoM yraepoxaa (IV), rumore3a riio0anbHOTO TOTEIUIEHUS KIMMATta,
MapHUKOBBIN 3((eKT. YToNbHas KHCIO0Ta U €€ CONM, X (PU3UUECKUE U XMMHUYECKHE CBOWCTBA, TOTyUYCHHE
n npumeHeHue. KauecTBeHHas peakuus Ha KapOoHaTHOHBI. Vcmonb3oBaHue KapOOHAaTOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO35ICTBE.

[lepBoHauanbHbIE TOHIATHUSI 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHMSIX yriepoja (MeTaH, 3TaH,
STHJIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCYCHas KucioTa). [IpupogHble HCTOYHUKH YIIIEBOJOPOIOB (YTrOJb,
MPUPOAHBIN Ta3, HEPTh), MPOAYKTHl MX MepepadOoTKH (OEH3MH), UX pOJib B OBITY M IPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJOTMYECKH BaKHBIX BELIECTBAX: KUPAX, O€IKax, yriaeBoAax — U UX POJIM B )KU3HM YEIIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢usmueckue M XMMHUYECKHE CBOWCTBA, MOJydeHHEe U MNpuMeHeHue. CoennHeHus
KpemHus B npupoze. OOuue npeacrasienus 06 okcuae kpemuus (1V) u kpemuuenoit kucinore. Cumkarsl,
WX HCIOJb30BaHUE B OBITY, B NPOMBIIIEHHOCTH. BaxkHeilline CTpouTelbHblE MaTepUalIbl: KepaMHKa,
CTEKJI0, TIIeMeHT, OeToH, jkene300eToH. I[IpoOmembl (G€30MacHOTO HCIMOJIB30BAHHS CTPOUTEIHHBIX
MaTepUaJIOB B MOBCEIHEBHOW JKU3HU. Xumuueckuii sKcnepumenm: W3ydeHHE 00pa3L OB HEOPraHUYECKUX
BEIIECTB, CBOMCTB COJITHOW KHCJIOTBI, IPOBEAECHUE KAadeCTBEHHBIX pEAaKUUH Ha XJIOPHUI-UOHBI MU
HaOJII0/IeHUE TNPU3HAKOB HX IPOTEKaHMsl, OMNBITHI, OTpa)karolue (U3NYeCKue M XMMHUYECKHE CBOWCTBA
rajloT€HOB U UX COEMHEHHUH (BO3MOYKHO HCIOJIb30BAHNE BUAECOMATEPHUAIIOB), O3HAKOMIIEHUE C 00pa3LamMu
XJIOpUI0OB (TaJIOTEHUIOB), O3HAKOMJIEHHE C oOpa3uamMu cepbl M €€ COEAUHEHUSIMH (BO3MOXKHO
UCIOJb30BAHUE BUAECOMATEpHUAIOB), HaOMOJIeHHe Ipolecca OOYrJIMBaHUS caxapa IOoJx JeiicTBUeM
KOHIICHTPUPOBAHHOW CEPHOIN KUCJIOTHI, U3y4EHHE XUMHUYECKHX CBONCTB Pa30aBICHHOM CEpHOM KHCIIOTHI,
IIPOBEICHUE KAueCTBEHHON peakuuu Ha cyiab(haT-MoOH M HaOMIOJEeHUE Ipu3HaKa e€ MpOoTeKaHUs,
O3HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBaMHU a30Ta, pochopa 1 X COeTUHEHUH (BO3MOKHO UCIIOJIb30BaHHE
BHUJICOMATEPUANIOB), oOOpa3mamMu a30THBIX U GocPopHBIX ynoOpeHHid, modydyeHue, cobupaHue,
pacro3HaBaHHe M U3y4eHHE CBOMCTB aMMMaKa, NPOBEJICHHME KAaueCTBEHHBIX pEaKkIMi Ha MOH aMMOHUS U
¢docdar-moH M H3yueHHE NPU3HAKOB MX MPOTEKAHUS, B3aMMOJAEHUCTBHE KOHLIEHTPUPOBAHHOW a30THOU
KHCJIOTHI ¢ MeZIbI0 (BO3MOJKHO MCIOJIb30BAaHHUE BUEOMATEPHANIOB), N3ydeHUE MOJETIEeH KpUCTAJUIMYECKUX
peméTok anmasa, rpaduta, QymiepeHa, 03HaKOMICHHE C MPOLECCOM aJICOPOLUU PaCTBOPEHHBIX BEIIECTB
aKTUBUPOBAaHHbIM YIJIEM W YCTPOWCTBOM TPOTHMBOTA3a, MOJy4YeHHE, cOoOMpaHMEe, paclio3HaBaHHWE W
U3yueHHE CBOMCTB YIJIEKHUCIIOTO T'a3a, MPOBEIEHUE KAYeCTBEHHBIX PeakIMii Ha KapOOHAT U CHIIMKAT-UOHBI U
U3Y4YEHHE NPU3HAKOB WX IPOTEKAHMS, O3HAKOMIIEHHE C NPOAYKLUMEH CHIMKATHON IPOMBIIIIEHHOCTH,

PCHICHUC SKCIICPUMECHTAJIBHBIX 3a/1a4 110 TEMC «BaxxHeiIe HeMeTaJlJIbl U UX COCTUHEHU.



MeTaJuibl M UX COEITMHEHUS

OOmasi XapakTepUCTHKAa XUMHYECKUX DIIEMEHTOB — METAJJIOB HAa OCHOBAaHWHM WX TOJIOKCHUS B
[lepuoanueckoit cucreme xumuueckux snemeHToB [[.M. MenneneeBa u ctpoenust atomoB. CTpoeHue
MeTauioB. MeTtayuinueckasi CBsI3b M METAJUIMYECKas: KPUCTALTNYECKAsl PeIETKa. DIEKTPOXUMUYECKUM PsiJl
HanpspKeHUH MetamuioB. PU3MUecKre M XMMMUYECKHE CBOWCTBAa MeTauioB. OOuiue crnocoObl MOIydyeHus
METAJIOB.

[ToHsiTHE O KOPPO3WH METANIOB, OCHOBHBIE CIOCOOBI 3aIIUThI UX OT Kopposuu. CIiaBel (CTallb, YYT'yH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U TIPOMBIIIJICHHOCTH.

[[lerounble MeTamabl: nojoxkeHue B Ilepumoamueckor cucreme xumudeckux isnemeHtoB ..
MenpeneeBa, CTpOCHHE WX aTOMOB, HaXOXKJI€HHE B mpupoje. Ou3nueckue U XMMHUUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kanusi). OKCHUJIBI U TUIPOKCUIBI HATPHS U Kanus. [IpuMeHeHne meIouHbIX MEeTalIoB U
UX COCTMHECHUM.

[[leroyHO3eMENbHBIE METAUIBl MAarHUil W Kadblui: mnoJioxkeHne B Ilepronnueckod cucreme
xuMHuueckux 3emMeHToB /.M. MenneneeBa, cTpoeHre UX aTOMOB, HAXOKJACHUE B npupoae. Ouszndeckue u
XUMUYECKHNE CBOMCTBA MarHusl U KaibIus. BaxkHelmne coemuHeHUs KalabIus (OKCHI, THAPOKCHUI, COJIHN).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: nonoxxkenue B Ilepuomumueckoit cucreme xumumyeckux siaeMeHTtoB J[.M. Menpaeneena,
CTpOEHHE aToMa, HaXxoAeHue B npupojae. Puznyuecknue U XMMHUECKHE CBOMCTBA altoMUHUSA. AMGOTEpHbIE
CBOMCTBA OKCH/IA U TUIPOKCUA AITFOMUHUS.

Kenezo: monoxenue B Ilepuommueckoirt cucreme xumuueckux snemeHtoB J[.M. Menneneena,
CTPOCHHME AaTOMa, HaxoXKJeHue B mnpupojae. Pu3nyeckue W XUMUYECKHE CBOWCTBa Xkene3a. Okcunpl,
ruapokcuabpl U conu xkene3a (II) m xenesza (III), mx cocraB, CBOWCTBA W TMOJydeHUE. Xumuueckuil
9KCnepumeHm:  O3HaKOMIIEHHE ¢ o00pasllaMd METa/lIOB U CIUIaBOB, UX (U3NYECKUMH CBOWCTBAMHU,
W3Yy4€HUE PEe3yJIbTaTOB KOPPO3UH METAIIOB (BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), 0COOCHHOCTEH
B3aUMO/JICHCTBUSL OKCHAA KalbLMsl M HATPUs C BOJOM (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, IMpollecca TOPEHUs IKelle3a B  KUCIOpoAe (BO3MOXKHO
WCI0JIb30BaHME BHJICOMATEPHANIOB), MPU3HAKOB MPOTEKAHMS KAaUYeCTBEHHBIX PEakIfii Ha MOHBI (MarHus,
KaJIbIIMs, aTroMUHU, [UHKa, kene3a (II) u xenesa (III), menu (1), HaOmroneHne M oMMCaHUE MPOIIECCOB
OKpaIllMBaHUs [JIAMEHH HOHAMU HATPUs, Kallus U KalblUs (BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB),
uccienoBaHuEe aM(pOTEpPHBIX CBOWCTB THIPOKCHIA AQIOMHHHMS M THAPOKCUAA LHWHKA, pElIeHUe
AKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelme MeTaibl U UX COSAUHEHUS.

XuMHA M OKPY:KAOLIAs cpeaa
BemectBa u Marepuanbl B MOBCETHEBHOW JKU3HU YellOBeKa. be3onacHoe MCnoinb30BaHUE BELECTB U

XUMHWYCCKUX peaKuHﬁ B 6BITy. HCpBaH IIOMOIIb IMPU XUMHUYCCKHUX OKOTraX U OTPABJICHUAX.



XuMHUYeCcKoe 3arpsi3HEHUE OKpYXkarolel cpenbl (mpeneiabHas JOMYCTUMas KOHIICHTPAIMs BEIIECTB
(manee — I1JIK). Pons XxuMum B pelieHUU SKOJIOTUUECKUX MPOOIeM. Xumuueckuii SKcnepumenm: WM3y4eHUe

00pa3IoB MaTepUasIoB (CTEKJIO, CIUIaBbl METAJLIOB, HOJIMMEPHBIE MATEPHAIbI).

Medcnpeomemnmvie cesazu

Peanuzanus MeXnpeaMeTHbIX CBSI3ed NpPU M3Yy4EHUM XUMUU B 9 Kilacce OCYLIECTBIISIETCA 4epe3
HCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, TaK U MOHATUH, SBISAIOLIUXCS CUCTEMHBIMHU
JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHOHAYYHOT'O LIMKIIA.

OO011ue ecTeCTBEHHO-HAay4YHbIE MOHATUSA: Hay4HbIM (akT, FUIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTES,
KJIacCU(pUKaIus, MEePUOJUYHOCTh, HAONIOJIEHUE, SKCIEPUMEHT, MOJIEIMPOBaHUE, W3MEpPEHHE, MOJEIb,
SIBJICHNE, TAPHUKOBBIN 3()(PEKT, TEXHOIOTHSI, MaTepUaIbl.

®uznka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIINJ, MU30TOIbI, pPaJHOaKTUBHOCTD,
MOJIEKYJIa, AIEKTPUUYECKUH 3apsi]], TPOBOJIHUKH, OJIYIIPOBOHUKH, JUIIEKTPUKH, (POTOAIEMEHT, BELIECTBO,
TeJ0, 00bEM, arperaTHoe COCTOsIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIIMUECKas peléTka,
CIUIaBbl, (PM3MUECKUE BEJIWYUHBI, €AUHMIIBI W3MEPEHHs, KOCMHUYECKOEe MPOCTPAHCTBO, IUIAHETHI, 3BE3/IBI,
Connue.

buonorus:  ¢dorocuHTes, npixaHue, Ouocdepa, dKocuCTeMa, MHHEpalbHblE  yHOOpeHus,
MHUKPO3JIEMEHTHI, MAaKPOJIEMEHTBHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadust: atmocdepa, rugpocdepa, MUHEPabl, TOPHBIE TIOPOABI, T0JIE3HBIE HCKONIAeMbl€, TOIUIUBO,
BOJIHbIE PECYPCBI.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JImuHOCTHEBIE PE3YIbTATBI OCBOCHHUA IIPOI'paMMbl OCHOBHOI'O 06I_HCFO 06pa30BaHI/I${ JOCTUTAOTCA B
Xo04ae O6yLICHI/I$I XMMHMHN B CIUHCTBC y‘le6H0ﬁ M BOCHUTATEIBbHOM [EITEILHOCTH B COOTBETCTBUHU C
TpaIUuIIUOHHBIMHU pOCCHﬁCKHMH CONUOKYJIIbTYPHBIMU u AYXOBHO-HPABCTBCHHBIMHA IOCHHOCTAMU,
IIPpUHATBIMUA B 06H_IGCTB6 [mpaBuJIaMHi U HOpMaMHU IIOBCACHUS U CHOCO6CTBYI-OT mponeccaM CaMOIIO3HAHUA,
CaMOpPa3BUTHUA U COLUAIIN3 AU 06yqafoumxc;1.

JIngyHOCTHBIE PE3YyJbTaThl OTpPaA)KAaOT TOTOBHOCTH 06y‘IaIOH_II/IXC}I PYKOBOACTBOBATHCA CHCTEMOH
ITO3UTUBHBIX EHHOCTHBLIX OpI/ICHTaHI/Iﬁ " paClIMpCHUC OIIbITa ACATCIBHOCTHU HA ee OCHOBEC, B TOM 4YHCJIC B

YacTHU:
1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

HEHHOCTHOI'O OTHOIICHUSA K OTCUYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY WU HAYYHOMY HACJICOUIO,

MOHUMAaHUSA 3HAY€HUS XHUMHUYECKOU HAayKHM B JKU3HU COBPCMCHHOTI'O OGI.I.[GCTBa, CIIOCOOHOCTH BJIaACTh
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JOCTOBEPHON MH(OPMALIHEH O MEePETOBBIX TOCTIKEHUSX M OTKPBITUSIX MHUPOBOW U OTCUECTBEHHON XUMHH,

3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOWCTBE MUPA U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUSA:
MPEACTABJICHUS O COLUATBHBIX HOPMaX U MpaBUiIaX MEXIMYHOCTHBIX OTHOILICHUM

B KOJUIEKTMBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IIOJIE3HOH,  y4eOHO-
HCCTIEI0OBATEIIbCKOM, TBOPYECKON W JPYrUX BHAAX JEATEIBHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM
COBMECTHOU ACATCIIBHOCTH IIPH BBITTIOJIHCHUHN y‘~I€6HI)IX, II0O3HABAaTCJIbHBIX 3a1a4, BBIIIOJIHCHHUN XUMHWYCCKHUX
OKCIICPUMCHTOB, CO3daHHUUN y‘-IC6HI)IX IMPOCKTOB, CTPEMJICHUA K B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIH B
mporiecce 3Toil y4eOHOW JAESITeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE TOBEIEHHWE W TOCTYNKH CBOMX
TOBapI/IHICI\/’I C MO3HMIWH HPAaBCTBCHHLIX U IIPABOBBIX HOPM C y‘IéTOM OCO3HaHUA HOCHGI{CTBHﬁ IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHUECKHE TIPEACTABJICHHUSI O BEIIECTBE W XUMUYECKOM pEeaKIMH, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTaBJIAIOIIME OCHOBY JIsI ITOHHMMAHUSA CYHIHOCTH HaquOfI
KapTUHBI MHpa, MNPCIACTABJICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3sBUTUA TMPUPOABI, B3aHMMOCBA3AX
YeJIOBEKa C MPUPOTHON CPeZoi, O POJM XUMHUU B TO3HAHWUU ITHX 3aKOHOMEPHOCTEH; TO3HABaTEIbHBIE
MOTHUBBI, HaAIpaBJICHHBIC Ha IIO0JYYCHHEC HOBBIX 3HaHUH 110 XHUMHU, H€06XO)II/IMI)IG JJIA 00BsCHEHUS
HaOJII0JaeMBbIX MPOIECCOB U SIBICHUM, TO3HABATEILHON, HH(MOPMAITMOHHOW M YMTATEIbCKOW KYJIbTYPHI, B
TOM YHUCJIE HAaBBIKOB CaMOCTOSITENIbHOM paboThl C y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JHTEpaTypoH,
JOCTYITHBIMU TEXHUYECKUMHU CpPEICTBAaMU HH(GOPMALMOHHBIX TEXHOJOTHI; WHTEpec K OOY4YeHHIO U
MMO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTh K CamMOOOpa3oBaHUIO, MPOCKTHOW U
HCCIIEIOBATENIbCKON JIEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH M YpPOBHS OOy4YeHHS B
JaJIbHEHIIIEM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHE IICHHOCTH >KWU3HU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3J0POBbIO, YCTAaHOBKH Ha
3I0pPOBBIM 00pa3 KU3HH, OCO3HAHWE MOCIEICTBUN M HENPUITHE BPEIHBIX MPHUBBIYEK (YMOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHHs), HEOOXOAUMOCTH COOMIOACHUS MTPaBUJI O€30MAaCHOCTH MPU OOPAIICHUH C
XMMHYECKUMHU BEIIECTBAMU B OBITY U peaibHOU KU3HU;

5) Tpy10BOr0 BOCIIUTAHUA:

MHTEpPEC K MPaAKTUIECKOMY U3YUYEHHIO Mpodeccuii u Tpyaa pa3aIudHoOro poJa,

yYBaXEHUE K TPyAy M pe3yiabTaTaM TPYIOBOH JAEATEIbHOCTH, B TOM YMCIIE Ha OCHOBE INPUMEHEHMS
MpPEeIMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIM BBHIOOP WHAMBUAYAILHON TpPAGKTOPUM TPOJIOIIKEHHS
o0pa3oBaHUs ¢ y4ETOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U
moTpeOHOCTeH, yCHemHoW Mpo(ecCHOHANBFHON MEATENbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaITUPOBATHCS B MPOPECCUOHATBHOM cpeie;
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6) 3K0/10rM4YecKOr0 BOCIIUTAHMS:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHUE K MIPUPOJIE KaK HCTOUHUKY KU3HH

Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, MOHUMAHUE LIEHHOCTH 3/I0POBOTO M 0e30MacHOro o0pasa >KH3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PHU3MUECKOMY M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHUE
LIEHHOCTH COOJIIOJICHMSI IIPaBUJI OE30MIaCHOTO MOBEIEHUS MTPU pabOTe C BELIECTBAMH, a TAKXKE B CUTyalMsIX,
YIPOXKAIOIIUX 370POBBIO U JKU3HU JIFOJIEH; CIIOCOOHOCTH NMPUMEHSTH 3HAHHS, MOJydaeMble NMPH MU3Y4CHUH
XUMMH,

JUIsL PpELICHHs 3a]ad, CBSA3aHHBIX C OKPYKAloLIEed IPUPOJHOM CpENOM, I IOBBILICHUS YPOBHS
9KOJIOTMYECKON KYJIbTYpPbl, OCO3HAHUS TIJ00AIbHOTO XapakTepa HKOJIOTMYECKMX MpoOieM U myTed HX
pelIeHNs TOCPEACTBOM METOJ/IOB XUMUH, SKOJIOTUYECKOTO MBIIIJIEHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B

MO3HABATEIbHON, KOMMYHUKAaTUBHOW U COLUAIBHON MPAKTHKE.

METANPEIAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BRIIEISIIOT 3HaYUMbIE JIs1 (POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHay4Hble TOHATHS (3aKOH, TE€Opus, MPHUHIMI, THNOTe3a, (akT, CUCTEMa, MPOLECC, HIKCIEPUMEHT U
Jpyroe.), KOTOpble UCTONb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETaX U MO3BOJSIOT Ha OCHOBE
3HAHUM W3 3TUX TNPEeAMETOB (POpMHpPOBATh MPEACTABICHHWE O IEJIOCTHOM HAyYHOW KapTHHE MHpa, U
yYHUBEpCcaJbHble Yy4eOHBbIE JAeWCTBUA (TO3HABaTelbHbIE, KOMMYHHUKATUBHbBIC, PETYIATHUBHBIE), KOTOPbIE
obecneunBatoT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUTAHMPOBAHUIO U OCYIIECTBICHUIO

y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBus:

YMCHHA HCIIOJB30BATb HpI/IéMH JIOTHYCCKOT'O0 MbIIIJICHUA IIpU OCBOCHUHU 3HaHPII>i, PaCKpbIBaTb CMBICII
XUMHYECKUX IMOHITHHI (BBII[GJ'IHTB X XapaKTCPHBIC INPU3HAKH, YCTAHABJIMBATHL B3aMMOCBA3b C APYIrUMHU
HOHSITI/IHMI/I), HUCIIOJIBb30BaTh IIOHATHUA JJIA 00BIACHEHHUS OTACJIBHBIX (I)aKTOB u HBHGHI/Iﬁ, BBI6I/IpaTB
OCHOBaHUA W KpPUTCPUHU JJIA Knaccn(bnxaunn XMUMHYCCKHMX BCIICCTB H XHUMHYCCKHUX peaKHHﬁ,
YCTAHABJIMBATbL HNPUYUHHO-CICACTBCHHBIC CBA3U MCKAY 0o0beKTaMU HN3Yy4YCHHs, CTPOUTH JIOTMYCCKUC
pacCykACHUsA (I/IHIIYKTI/IBHBIG, ACAYKTUBHBIC, IIO aHaJ'IOFI/II/I), ACJIaTb BBIBOJBI W 3aKIOYCHHA; YMCHUC
INPpUMCHATE B TMPOLECCEC TIO3HAHUA TIOHATUA (Hpe,[[MeTHHC u MeTaHpeI{MCTHHC), CHUMBOJIMYCCKHEC
(3HaKOBI>Ie) MOJCIIN, HCIIOJIb3yEMbIC B XUMUH, Hp606pa3OBI>IBaTB MUPOKO MNPUMCHACMBIC B XHMHUU
MOJCJIbHBIC MMPEACTABIICHUA — XHUMHUYECKHUM 3HAK (CI/IMBOJ'I BHCMCHTa), XUMHUYCCKaa (I)opMyna U YpaBHCHHUC

XHUMHUYECKOMU pCakiun — Mnpu PEHICHHUU y‘ICGHO-HOSHaBaTeHBHLIX 3aagad, C y‘{éTOM 9TUX MOJICIIBHBIX
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HpeZ[CTaBJIeHI/Iﬁ BBIABJITE MW XAPAKTCPU30BATHL CYHICCTBCHHBIC TMIPU3HAKU H3YYACMbIX 00OBEKTOB —
XHUMHYCCKHUX BCHICCTB MW XHMMHYCCKHUX peaKuMﬁ, BBISABJIIATD O6IJ_II/IC 3aKOHOMCPHOCTH, MPHUYUHHO-

CJICACTBCHHBIC CBA3U U IMIPOTUBOPCUUA B U3YHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBble nccienoBareibckue 1eiCTBUS:

YMEHHE HMCIOJIb30BaTh MOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TaKXKE€ B KaueCTBE
OCHOBBI il (OPMHUPOBAHMSA THIIOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;
nproOpeTeHne OmbITa MO IUIAHUPOBAHMIO, OPraHU3aIlMH U IMPOBEACHUIO YYCHHYECKUX SKCIEPUMEHTOB,
yMEHUe HaOJII01aTh 3a XOJ0M IIPOLECcca, CAMOCTOSTEIBHO IIPOTHO3UPOBATE €TI0 Pe3ybTaT, OPMYINPOBATH
00001IeHNsT W BBIBOJBI MO pe3yidbTaTaM IMPOBEAEHHOIO OIbITA, HCCIEAOBAHUSA, COCTaBIATH OTYET O

IIpO/JIeNIaHHOM paboTe.

Pa6ora ¢ undpopmanmueii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO Pa3TUIHBIX

BUJIOB U (POPM MpeACTaBICHUS, MOTY4aeMyI0 M3 Pa3HbIX HCTOYHHUKOB (HAay4yHO MOMYJSpHas JUTepaTypa
XMUMHUYECKOTO COJIepXKaHHs, CIpaBOYHbIE TMOCOOMs, pecypchl HMHTepHeTa), KpUTHYECKH OIIEHMBATh
MIPOTUBOPEYUBYIO U HEJOCTOBEPHYIO MH(GOPMALIMIO; YMEHHUE MPUMEHITh Pa3IN4Hble METOJbl U 3alpOChl
IpU MOUCKEe M oTOOpe MHGPOpPMAIMK U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOAMMBIX Ui BBINOJHEHHS
y4eOHBIX ¥ NTO3HABATEIbHBIX 33/1a4 ONPEeIEHHOTO THUIA, MPHOOPETEHUE OTbITA B 00JACTH UCTIOIb30BaHUS
MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJEHHE KyJIbTYypOil aKTUBHOTO MCMOIb30BaHUS
Pa3IMYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpaTh ONTUMAaJbHYIO (GOpMYy MpencTaBICHUS
uH(pOpMallUd U WUTIOCTPUPOBATh pelIlaeMble 3a7ayd HECIOKHBIMU CXEMaMH, AuarpaMMaMH, JPYrUMHU
dbopmamu rpaduky U UX KOMOWHAIMSAMU; YMEHHE HCIOIb30BaTh U aHAJTM3UPOBATH B IpoIecce yIEOHOU U
HCCIIEIOBATENIbCKON JIEATENBHOCTH WH(OPMALIUIO O BIMSHUHM IPOMBIIIIEHHOCTH, CEJIbCKOTO XO34HCTBA U

TpPaHCIOPTa Ha COCTOSTHUE OKPYKAIOIIEeH MPUPOJHON CPEIbL.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIC 1eiiCTBUA:

YMEHHE 33J1aBaTh BOMPOCH (B XOJ€ auanora u (Win) JUCKYCCUH) IO CYIIECTBY 00CYX/1aeMOM TEeMBl,
(dbopMynupoBaTh CBOM MPEMJIOKEHUS OTHOCUTEIBHO BBINOJHEHUS MPEIOKEHHON 3a7auu; NMpuoOpeTeHne
OTIBITA MPE3EHTALIMH PE3YNIBTATOB BHIMOJHEHUS XUMUYECKOTO
JKCMEpUMEHTa (J1a0opaTOPHOTO OIMbBITA, JIA0OPATOPHOM pPAaOOTHI MO HCCIEIOBAHHIO CBOWCTB BEIIECTB,
y4eOHOTO0 TIPOEKTa); 3aUHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU IIO3HABATENBHOW U
WCCIIEeIOBATENIbCKON JESTebHOCTH TMPU PEUICHHH BO3HHUKAIOUIUX MPOOJIeM Ha OCHOBE Ydéra OOImuX

HHTCPCCOB U  CONIaCOBAHU MTO3UITHI (O6CY}K,Z[6HI/I$I, oOMeH MHCHUSAMHU, «MO3TOBBLIC UITYPMBI»,
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KOOPAMHAIMS COBMECTHBIX JICHCTBHIA, OTIpe/ielIieHNe KPUTEPUEB TI0 OLIEHKE Ka4eCTBa BBIIOJHEHHOHN paboThI

¥ Ipyrue);

PeryasitTuBHbIe YHMBepcaJIbHbIe yUeOHblIe NelicTBUS:

YMEHHE CaMOCTOSATENbHO OIpPENesITh LEIH JESITENbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBaTh U IpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOKO JESTENBHOCTb, BBIOMpATh HamboJsiee
s dexTuBHBIE CIIOCOOBI pellleHHs YUYeOHBIX U TMO3HABATENBHBIX 33J]1ad, CAMOCTOSITEILHO COCTABIISATH WITH
KOPPEKTUPOBATh IPEUIOKEHHBIN aITOPUTM JEHCTBUNA NPH BBHINOJHEHUN 33JaHUN C YYETOM IIOJIyYEHHS
HOBBIX 3HAHUH 00 M3ydaeMbIX 00BEKTaX — BEIECTBAX M PEAKIHIX, OLIEHUBATh COOTBETCTBUE MOJIY4YEHHOTO
pe3yibTaTa 3asBICHHOM LEIH, YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IMpeljiaraéMble B

YCIOBHHM 3aJITaHUI.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHUIO 00S3aTENbHOIO COJAEP)KAHUS, YCTAaHOBJIEHHOTO
naHHOM (enepabHON pabouell TPOrpaMMoOM, BBIIEISIIOT: OCBOCHHBIE OOYYArOIIMMUCS HAaydHbBIE 3HAHWMS,
YMEHHS ¥ CHOcOoObl AeHCTBUH, cienuuueckre Uisi MpeAMETHON o0nacTu «XUMHUsD), BUAbl ACITEIbHOCTU
M0 TOJY4YEHHIO HOBOTO 3HAHMS, €r0 HHTEPIpEeTalud, MPeoOpa3oBaHHI0O U NPUMEHEHHIO B PA3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUSX.

K konmy oGydyenust B 8 kJjiacce mpeiaMeTHbIE pe3ylibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaXKaTh
chOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX MOHSITHI: aToM, MOJIEKyJa, XUMHUYECKUH HIIEMEHT,
MIPOCTOE BELIECTBO, CIJI0)KHOE BEIIeCTBO, CMeCh (OAHOPOJHAsT U HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEIIbHAsl aTOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIlECTBA, MOJIb, MOJISIpPHAsl Macca, MaccoBast
N0 XMMUYECKOTO 3JEMEHTa B COCOUHEHHH, MOJIAPHBIA OO0BEM, OKCHJ, KUCIOTa, OCHOBAaHUE, COJb,
AIIEKTPOOTPHUIATENLHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKasl peaklns, KIaCCH(PUKAIUS PEeaKIHii: peaKinu
COCIIMHEHUS, PEAKIMH PA3JIOKEHHUs, PEaKlUu 3aMEelIeHUs, PeaKIHu OOMeHa, 3K30- M IHAOTEPMUYECKHE
peaxiuu, TeriaoBoi 3dekt peakuu, sapo aTroma, MEKTPOHHBIN CIOH aToMa, aTOMHas O pOUTaNb, paanycC
aToMa, XMMHUYECKasl CBS3b, MOJISIPHAS M HEMOJSIPHAs KOBAJCHTHasl CBS3b, MOHHAs CBSI3b, MOH, KATHOH,
aHMOH, PacTBOp, MaccoBasi JOJs BellecTBa (MPOLIEHTHAS KOHIIEHTpPAlWs) B PacTBOPE; WILTIOCTPUPOBATH
B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUA M MPUMEHSATh 3TH MOHSATHS IPU ONMCAHUU BEIIECTB U UX
MpeBpaIeHUI; UCTIOIH30BATh XUMHUUYECKYIO CUMBOJIUKY JJIsi COCTaBICHUS (OPMYN BEIIECTB M YpaBHEHUU

XUMHUYCCKUX peaKuHﬁ; ONpCACIIAThL BAJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUMHCHUAX, CTCIICHDb
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OKHUCJIEHHS AJIEMEHTOB B OMHApHBIX COEAMHEHMSX, NPUHAIICKHOCTh BEIECTB K ONpEACIEHHOMY Kiaccy
coeMHEeHUH 1o QopMynaMm, BHJ XHUMHYECKOW CBSI3M (KOBAICHTHAass W HMOHHAs) B HEOPraHMYECKUX
COEIMHEHUX; pacKpbiBaTh cMbICH [leproauueckoro XMMHMUYECKHUX 3JIEMEHTOB: pa3iuyarh MOHITHS
«rnaBHas noarpynmna (A-rpymma)» u «nobounas noarpymmna (b-rpynma)», maneie n O0NbIINE TEPUOJBL,
COOTHOCHTH OOO3HA4YeHHs, KOTOphle HMeTcs B Tabmune «llepuoamyeckas cucTeMa XUMHYECKHX
anemeHnToB JI.MI. MenaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS AaTOMOB XHMHYECKHX
2JIEMEHTOB (COCTaB W 3apsij sjpa, OoOllee YMCIO 3JIEKTPOHOB M PACHpPENENIEHHE UX IO 3JIEKTPOHHBIM
CIIOSIM); KIacCU(HUIMPOBATh XUMUYECKHE IIEMEHTHI, HEOPraHUIECKUE BEIECTBA, XUMHUYECKHIE Peakuu (110
YHUCIy W COCTaBy Y4YacTBYIOIIMX B pEaKIMH BEUIECTB, IO TEIJIOBOMY 3((eKTy); XapaKTepu30BaTh
(omuceiBaTh) OOLIME XUMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB, IMOATBEPXkAas OIMCAHUE
pUMepaMy  MOJIEKYJSPHBIX YpaBHEHHH COOTBETCTBYIOIMX XHUMHUYECKHX pPEaKIHI; MPOTrHO3UPOBATH
CBOICTBa BEUIECTB B 3aBUCHMOCTH OT UX KaUECTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKAaHUS XUMUYECKHX
MIPEBPALEHUI B Pa3IUYHBIX YCIOBHSX; BBIYMCIATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JOJII0 XMMHUYECKOT0 3JIeMEHTa 0 (popMylie COeMHEHHU S, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH Pacd€Thl MO YPAaBHEHUIO XMMHMUYECKOW pEaKIMH; MPUMEHSATh OCHOBHBIE ONepaluu
MBICIIUTEIbHON JIeATENbHOCTH — aHalu3 M CHUHTE3, CcpaBHEHHUe, o0000IIeHue, crucTeMaTH3aluIo,
KJIaCCU(UKAIMIO, BBISBICHHE MPUUYMHHO-CIEACTBEHHBIX CBS3€M — ISl M3Y4YEHHs] CBOWCTB BEUIECTB U
XUMUYECKUX PpeaKkluil, eCTECTBEHHO-Hay4YHble METOJbl IO3HaHWs — HaONIOJCHHE, HU3MEpEHHeE,
MOJICIUPOBAHUE, OSKCIEPUMEHT (pealbHblii M MBICIECHHBINH); ClI€A0BaTh IpaBWIaM I0JIb30BAHUS
XUMUYECKOH MOCy0i 1 1ab0paTOpHBIM 000PYJOBAHHMEM, a TaKXKe MpaBHjaM OOpalleHUs C BEIeCTBaMU B
COOTBETCTBUHU C MHCTPYKLHMSMU IO BBINOJHEHHIO J1A0OPATOPHBIX XMMUYECKUX OMNBITOB IO MOJYYEHHIO U
coOMpaHUIO Ta3000pa3HbIX BeUIECTB (BOJOpOJAa M KUCIOPOJAA), MPUTOTOBJIECHUIO PAacTBOPOB C
OnpeneNéHHOW MaccoBOM J10Jieil pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATb M IPOBOJUTH XUMHUUECKHUE
HKCIEPUMEHTHI II0 PACIIO3HABAaHUIO PACTBOPOB IIEIOYEH M KHCIOT € MOMOILBIO MHAMKATOPOB (JaKMYC,
(dheHondTaNeH, METHIIOPAHX U IPYTHE).

K koHiy oOydeHus B 9 Kjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTb
C(OPMHUPOBAHHOCTh Y OOYYalOIIMXCSl YMEHHUH: pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX HOHSATHUI:
XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO,
BaJIEHTHOCTh, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKHUCICHUS, XUMHUUYECKash PEaklus, XUMUYecKas CBs3b,
TEIUIOBOW 3(PQEKT peakuuu, Mojb, MOJSPHBIM 00BEM, pacTBOpP, DSIEKTPOJUTHI, HEIIEKTPOIMUTHI,
ANIEKTPOJIMTUYECKAs TUCCOLMALUS, PeaKU HOHHOrO OOMEHa, KaTalu3aTop, XMMHYECKOe DPaBHOBECHE,
oOpatumble ¥ HeOOpaTUMbIE pEaKIMH, OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE pEAKLUH, OKUCIUTEIb,
BOCCTAaHOBMTENb, OKHCJIEHHE U BOCCTAHOBJICHHE, aUIOTPONUS, aM(POTEpHOCTb, XHMHUYECKas CBs3b
(koBalleHTHAs, WOHHAs, MeETaJUIM4ecKas), KpHUCTalIM4ecKas pEIETKA, KOpPpO3us METaJUIOB, CILIABBI,

CKOpPOCTHb XHMHUYECKOM pcakuuun, NpCACIbHO A0IYCTUMAA KOHIICHTPAI A HI[K BCIICCTBA; UJIJIFOCTPHUPOBATDH
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B3aMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUW M INPUMEHATh 3TH NOHATHS NPU ONUCAHUM BELIECTB U UX
MpEeBpaIleHU; UCIOIb30BaTh XMMHUYECKYI0 CUMBOJIUKY Ul COCTaBICHUs (POpPMYJ BEIIECTB U YpaBHEHUH
XMUMHMUYECKUX pEaKUui; ONpeAeATh BaJICHTHOCTb M CTENEHb OKMCIEHUS XUMUYECKUX JJIEMEHTOB B
COEJIMHEHUSAX Pa3IMYHOTO COCTaBa, IPUHAJUIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIacCy COEIMHEHUMN IO
dopmynaM, BHJ XHUMHYECKOW CBs3M (KOBaJCHTHAs, HWOHHAs, METANIMYeCKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps] HOHAa 10 XUMHUYecKoil Qopmyne, xapaktep cpeasl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEIUHEHHUM, TUIl KPUCTANIMYECKONW pPEIIETKM KOHKPETHOTO BEIIECTBA; PAacKpbIBATH
cmbicn Ilepnognyeckoro 3axkoHa /.M. MenneneeBa u J€MOHCTPUPOBATH €r0 NOHMMAHHUE: OIMCHIBATh U
XapakTepu3oBaTh TabmuuHyto Qopmy llepuoauueckoil cucTeMbl XHMHYECKHX D3JEMEHTOB: pa3iuyaTh
MOHATHS «rJ1aBHas noarpynna (A-rpynmna)» u «moOouHas noarpynna (b-rpynma)», mansie u Oonbline
MEpPUOJIbl, COOTHOCUTh O0O3HAUEHUS, KOTOpPblE MMEIOTCA B MEPUOJANYECKOM Tabiuie, C YUCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsia sapa, oOIliee 4Yucio
ANIEKTPOHOB MW pacHpelefieHHe HX IO D3JEKTPOHHBIM CJOSM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB AJIEMEHTOB U UX COEJUHEHHMH B Ipeesiax MasbIX MEePUOJIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOEHHUS MX aTOMOB; KJIacCU(UIUPOBATh XWMUYECKUE 3JIEMEHTHI, HEOpraHMYECKHUEe BEIleCTBa,
XMUMHUYECKHE peaKkUH (M0 YHCIy U COCTAaBY YYaCTBYIOUIMX B PEAKIMH BELIECTB, IO TEIUNIOBOMY 3(PdEKTY,
[0 U3MEHEHUIO CTENEHEH OKUCIEHHS XMMMUYECKUX 3JIEMEHTOB); XapaKTepH30BaTh (OMHUCHIBATH) OOLIUE U
cneun(uyeckue XUMHYECKME CBOWCTBA IIPOCTBIX M CIOKHBIX BEIIECTB, HOATBEPXKJAas OIMCAHHUE
IIPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIMH; COCTABIATH
YPaBHEHMsI JIEKTPOJUTUYECKON AUCCOLMAIMM KUCIIOT, ILIeNoYe M CoJiel, NOJHbIE M COKpAIlEHHBIE
YpaBHEHMsI peakluil HMOHHOro OOMEHa, YypaBHEHUs pPEaKLUMH, MOATBEPXKIAIOIIUX CYLIECTBOBAHUE
IeHETUYECKON CBA3M MEX]y BEIIEeCTBAMH Pa3JIMUHBIX KJIACCOB; PACKPBIBATH CYIHOCTh OKHCIUTEIbHO-
BOCCTAHOBMTENbHBIX PpEAKIHU MOCPEICTBOM COCTABJIEHHMsI 3JIEKTPOHHOrO OanaHca 3TUX peakLuil;
IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHMs, BO3MOXXHOCTHU IPOTEKaHMs
XUMUYECKHUX IPEBpAIEHUl B pa3jIM4HbIX YCIOBHUSAX; BBIYUCIATH OTHOCUTENIBHYIO MOJEKYISAPHYIO H
MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JIOJIF0 XMMUYECKOT'0 3JIEMEHTa IO (hopMysie COeTMHEHHs, MaCCOBYIO
JIOJI0 BEIIECTBA B pacTBOPE, INPOBOJUTH PAcu€Thl MO YPABHEHUIO XMMHUYECKON peakuuu; coOmonaTh
IIpaBUja MOJb30BAHUSA XUMMYECKOH MOCyloil M jabopaTopHbIM OOOpYZOBAaHMEM, a TaKKe IpaBUiIa
oOpaleHus ¢ BelECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU 110 BBIIIOJHEHUIO Ja00PATOPHBIX XMMUYECKUX
OTIBITOB IO MOJYYEHHUIO U COOMPaHMIO Ta3000pa3HbIX BEUIECTB (aMMHUAaKa M YIJIEKHUCIIOTO ra3a); IpOBOIUTh
peakuuy, NOATBEPKIAIOINE KAaYECTBEHHBIN COCTaB Pa3jIMYHbIX BEIECTB: PACIIO3HABATH ONBITHBIM ITYTEM
XJopua-, OpoMua-, MOAMI-, KapOoHar-, Qocdar-, cuIukaT-, cyibdar-, THIPOKCHI-UOHBI, KaTHOHBI
aMMOHMSI M HOHBI M3YyYEHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX pPAacTBOpax HEOPTaHUYECKHX
BEIIECTB; IPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTENBHON AESITEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,

O606H_ICHI/IC, CUCTCMATU3AlUI0, BBIABJIICHUC HNPUYNHHO-CICACTBCHHBIX CBsI3eM — Id HU3YUYCHUA CBOICTB
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BCIICCTB U XMMHNYCCKHUX peaKLII/If/'I, CCTCCTBCHHOHAYYHBIC MCTOABLI IMMO3HAHHUA — Ha6JIIOI[eHI/I€, HU3MCpPCHUC,

MOJIEIIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBo yacoB
Ne HaumeHoBaHue Hpasr JJICKTPOHHEIE
Kontpo HYECK (madposbie)
n/ pa3aeyioB M TeM Bceer
JIbHbIE e o0pa3oBaTejibHbIE
n NMPOrpaMmblI 0
padoThI padot pecypchl
bl
Paszpnen 1. OcHOBHBIE IOHATHSA XUMHHU (YPOBEHb AaTOMHO-MOJIEKYJ/ISIPHBIX NIPeACTABJICHH )
Tema 1. Ilpenmer bubmuorexa LIOK
1.1 XUMHHA 6 2 https://m.edsoo.ru/7f418
37c
l"l_"IeMa 2. bu6moreka [IOK
1.2 CPBOHATAIBHbIC 14 1 https://m.edsoo.ru/7f418
XUMUYCCKUE TTOHSATHS
37c
13 Tewma 3. Kucnopon 5 1 Nudoypok
' https://infourok.ru/
bu6mmoreka [IOK
14 | Tema4. Boxopon 3 1 https://m.edsoo.ru/7f418
37c
Tema 5. PactBOpHIL IKn
15 Bona 7 1 1 ace
https://www.yaklass.ru
Tema
6.KonnyecTBeHHBIC bubmorexa [OK
1.6 OTHOLIEHHS B XMMHH. 5 https://m.edsoo.ru/7f418
Pemenne 3amau 37c
Tema 7. OcHOBHBIE
KIIacChI bu6mmorexa LIOK
1.7 HEOPraHN4ecKuX 11 1 1 https://m.edsoo.ru/7f418
COEJIMHEHUH 37c
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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://infourok.ru/
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

Hroro no pazneny

51 3

6

Pa3nes 2. BaxxHeiimme npeacraBuTes

U HECOPraHNIECKUX BeUIeCTB

2.1

Tema 8.
[Tepuonueckuii
3aKOH U
TepuoAnuecKas
CUCTEMA XUMHUYECKUX
anementoB/l. U.
Menneneena.

Crpoenue aToMa

HNudoypox
https://infourok.ru/

Hroro no pazneny

7

Paznen 3. Ctpoenue BemecTB. XuUMU4eCKasi CBSA3b

Tema 9. Ctpoenue bubnuotexa [JOK
3.1 BEIIECTB. 10 1 https://m.edsoo.ru/7f418
XuMuueckast CBsI3b 37¢c
Hroro no pazneny Aknace
10 https://www.yaklass.ru
OBIIEE KOJIMYECTBO 4
YACOB I10 ITPOTPAMME 68
9 KUIIACC

TEMATHYECKOE IINTAHUPOBAHHUE

KoauvecTBo yacos JJIeKTPOHHbIE
HaunmeHnoBanme
Nen Koutpo MpakTn (undposbie)
pa3iesioB M TeM
/m Bcero JbHBIE YyecKHe oGpa3oBaTejbHbIE
MPOrpaMMblI
padoThbI padoThI pecypchl
Pa3nen 1 IloBTOpeHne 0CHOBHBIX BOIIPOCOB Kypca XuMuM 8 KJiacca
Knaccuduxkanus bubmmoreka  I[OK
1.1 HEOPraHUYECKUX https://m.edsoo.ru/7f
2
BEILECTB 412636
CocraB u cBOMCTBa
BaYKHEHUIIINX Poccuiickas
1.2 KJIacCOB 1 1 AJIEKTPOHHAS IIIKOJIA
HEOPraHNn4ecKuX https://resh.edu.ru/
BEIIECTB
13 Bunel xuMmmueckoit SIKnacc
' CBSAI3M. CreneHs 1 https://www.yaklass.
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https://infourok.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/

OKHCJICHHUA

ru

Hroro no pazneny

4

1

Pa3nen 2 MHorooo6pasue XuMH4eCKHX peaKkumii

OKucauTenbHO- bubmmoreka  IJOK
2.1 BOCCTaHOBHMTEIbHBI 5 https://m.edsoo.ru/7f
€ peaKIny. 413636
Cywocts bubmmoreka  I[OK
2.2 fipotiecca . https://m.edsoo.ru/7f
BIEKTPOJIUTUYECKON 4 413636
JTUCCOITUAITUU.
XuMu4ecKue
CBOMCTBAa OCHOBHBIX
KJIaCCOB
HEOPraHMYeCKUX
COEIUHEHUN B CBETE SIKnacce
2.3 MpeJACTaBICHU 00 5 https://www.yaklass.
AIEKTPOJTUTHYECKON ru
JUCCOTHAITAN u
OKUCITUTEIHHO-
BOCCTaHOBHTEIIbHBI
X peaKIusX.
Hroro no pazneny 14
Pa3znesa 3 MHorooOpasue BelecTn
31 Hewmerans Nudoypok
' https://infourok.ru/
N bubmmoreka  I[OK
3.2 https://m.edsoo.ru/7f
412636
Kucnopon u cepa Akaace
3.3 https://www.yaklass.
ru
Poccuiickas
Azot u pochop
3.4 AJIEKTPOHHAS ILIKOJIA
https://resh.edu.ru/
5 SKnacc
3.5 YO It KpeMiitit https://www.yaklass.
ru
3.6 Mertanisl 13 Poccriicras

QJICKTPOHHAA MIKOJIa
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://infourok.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/

https://resh.edu.ru/

Hroro no pazneny

42

2

4

Pa3nen 4. Kpatkuii 0030p BakHeHIIMX OPraHU4eCKUX BellecTB

Opranunyeckas bubmuoreka  IIOK
4.1 XUMHSL. 3 https://m.edsoo.ru/7f
41a636
Hroro no pazneny 8
OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 68
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https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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