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[HosicHuTEIBbHAA 3aIIMCKA

[IporpamMma 1Mo XuMUM Ha YPOBHE OCHOBHOTO 001IIero oOpa3oBaHMs COCTaBICHA HA OCHOBE:

— ®enepanbHoro 3akoHa oT 29.12.2012 r. Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepanumy;

— @enepanbHoro ['ocygapcTBeHHOT0 00pa30BaTENBHOIO CTaHAapTa OCHOBHOTO 00IIero 00pa3oBaHus,
[Tpuxa3 Munucrepctsa odpazoBanust u Hayku PO ot 17.12.2010r. Ne 1897 (c usmMeHeHHsIMU U
JTOTIOJTHEHUSIMU );

—  @enepanbHOl 00pa30BaTEIHHON MPOTPAMMBI OCHOBHOTO OOIIEr0 0Opa3oBaHUsl, YTBEPIKICHHOM
npuka3zom Munnpocsemenns Poccun ot 18.05.2023 Ne370;

— @enepanbHOl paboueil mporpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHus npeaMera « XumMus» 1t 8 — 9
KJ1accoB (0a30BBIN YPOBEHB);

— OcHoBHOM 00pa3zoBaTeIbHON MPOTpaMMbl OCHOBHOTO 0o0Imero obpaszoBanusit MBOY «llymHoBCcKas
COotl»
[Ipu cocTaBnenuun padoueil mporpaMMBbl UCIIONIB30BaNIach Mporpamma noj pea. 'abpuenan O.C.

[Ipy mM3yueHMM XUMUU Ha YpPOBHE OCHOBHOTO 00IIEro oO0pa3oBaHWs Ba)XXHOE 3HAYCHHE MPUOOpENH
Takue eI, Kak:

— (QopMUpOBaHHWE WHTEIUICKTYaIbHO pPA3BUTOM JIMYHOCTH, TOTOBOH K camMo0Opa30oBaHMUIO,
COTPYJIHUYECTBY, CaMOCTOSTCILHOMY TPUHATHIO PEIICHUH, CIOCOOHON amanTUpoBaThCs K OBICTPO
MEHSFOITUMCS YCIIOBHSIM JKU3HU;

— HaIlpaBJICHHOCTHh OOyUYEHHsI HAa CHCTEMAaTHYeCKOe MPHOOIIEHHE 00yJaromuXcs K CaMOCTOSATEIbHON
MO3HABATEIILHOM JEeATEeIbHOCTH, HAYYHBIM METOJaM IO3HaHUsS, (POPMHUPYIOIMIUM MOTHBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUH;

— o0ecrnieueHre yCIIOBUH, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YYAIOIIUMUCS OTBITA Pa3HOOOpa3HOM
NESATENIbHOCTH, TIO3HAHHUS W CAMOITO3HAHUS, KIIFOUEBHIX HABBIKOB (KIFOYEBBIX KOMIIETEHIUH), WMEIOLIUX
YHHUBEpPCATbHOE 3HAYCHHE ISl PA3TUYHBIX BUIOB IEATEIHHOCTH;

— ¢opmupoBanue oOImIe (QyHKIMOHATILHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSICHITh M OIICHUBATH SIBIICHUS OKPY>KAIOIIETO MHUPA, MCIOJB3Yys 3HAHUS U OMBIT, OTy4YeHHBIC
OpU U3yYeHUH XUMUH, MPUMEHATh UX TPU PEHICHHH TpoOJieM B TMOBCEAHEBHOW JXWM3HU M TPYIOBOH
NESTEIIHOCTH;

— (¢opMupoBaHHE Yy OOYYArOIIMXCS TYMaHUCTHYECKUX OTHOIICHWH, TOHUMaHHS IICHHOCTH
XUMHUYECKUX 3HAHUH ISl BBIPAOOTKH SKOJOTHUYECKH I€1ecO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JESATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37J0POBbS U OKPYKAIOIICH MPUPOTHON CPEIbL;

MecTo yueOHOro npeaMeTa B y4eOHOM IJIaHE HIKOJIbI

O611ee yKcno 4acoB, OTBEAEHHBIX JIJIS U3yUEHUSI XMMHH Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus,

cocraBmsieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Henen0), B 9 kitacce — 68 wacoB (2 yaca B HEZEIIO).
I. Coaepxanue o0yuenust
8 KUIACC

IlepBoHauyajbHbIe XMMHYeCKHE TOHATHS

IIpenmer xumuun. Posib XMMHM B KM3HHM 4Ye€lIOBEKa. XHMMHUS B CUCTEME HayK. Tejla M Bemecrsa.
duznyecKkre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsSTHUE BelecTB. [IoHATHE 0 METOaX MO3HAHUS B XUMUHU.
UucTtsie BemecTBa 1 cMecu. CriocoObl pa3ieNieHus CMECEH.

ATOMBI M MOJEKYyJbl. XUMUYEeCKHe 3JeMeHThl. CHUMBOJIBI XUMHUYECKHX 3JIeMeHTOB. [IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumundeckas popmyna. BareHTHOCT, aTOMOB XMMHUYECKHX 3J€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOcUTeNbHas aToMHass Macca. OTHOCUTENbHasE MOJIEKYJisipHas Macca. MaccoBas g0
XUMHUYECKOTO 3JIEMEHTA B COSMHEHUU.

KomnuectBo BemectBa. Mosb. MosgpHas Macca. B3anMoOCBsI3p KOJIMYECTBA, MAacChl W 4YHUCIA
CTPYKTYPHBIX €AMHHUII BelecTBa. Pacu€Tol mo hopmynamM XUMHUYECKUX COCTUHEHHIH.

Odu3nveckue W XUMHUYSCKUE SBICHHS. XUMUYECKas peakinus W e MpU3HAKA. 3aKOH COXPAHCHUs
Macchl BelIecTB. XuMUYeckue ypaBHeHusa. Kiaccupukanus XUMHYECKUX peakiuil (COeAMHEHUs,
pa3nioKeHus, 3aMeIleHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:



3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiIaMu paboThl B J1ab0opaTopuu U mpuéMaMu OOpaleHus ¢
7a00paTOpHBIM 00OPYJOBaHUEM, M3YUYCHHE M OMUCAHWE (PU3MYECKHX CBOMCTB 00pa3llOB HEOPTaHHMYECKUX
BellecTB, HaOmoaeHue ¢uszndeckux (TUIaBIEHWE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE U KOHJACHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICMCTBHE MeNla C KHUCJIOTOM) sBJIEHWH, HAOMIOJEHHE M OINUCaHUEe NPU3HAKOB MPOTEKAHUS
XUMHUYECKHUX peakuui (pa3jioXeHHe caxapa, B3aMMOJEHCTBHE CEpHOM KHCIOTHI € XJIOpUAOM Oapus,
paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoaelicTBHE kKenes3a ¢ pacTBopoM conu meau (11),
U3yueHHE CIOCOOOB pa3/ielieHHss CMeceil: C TOMOUIbI0 MarHuTa, (UIBTpOBAaHUE, BBHIIAPUBAHUE,
TUCTUIUTSIIIMSL, XpoMaTtorpadusi, MpPOBEACHHE OYHCTKH TIOBAPEHHOW COJM, HAONIOJIEHWE W ONKCAaHUE
pe3yJbTaTOB IPOBEACHUS OMNbITa, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MacChl, CO3JaHHE Mojelen
MOJIEKYJI (ITapOCTEPIKHEBBIX ).

Ba:kueiiniue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3ayx — cMech razoB. CocraB Boznyxa. Kucnopon — anemeHT U npocroe BemiectBo. HaxoxaeHue
KHUCJIOpOJia B TIpUpoJie, (PU3MUeCKUe W XMMHUYECKUE CBOMCTBA (peakiuu ropenus). Oxcunbl. [Ipumenenue
kuciopoja. CriocoOsl MOTy4YeHHs KUCIOPOoaa B TabOpaTopuu U MpoMbIuieHHOCTH. KpyroBopoT kuciopoaa
B nipupojie. O30H — aJuI0TpOIHAs MOAU(UKALINS KUCIOPO/a.

TennoBoit 3(hhekT XuMUIecKor peaxiy, TEPMOXUMHUECKUE YPABHEHHUS, DK30- U SHIOTEPMHUUECKUE
peakuu. TommuBO: yrois U MeTaH. 3arpsisHEHHE BO3/yXa, YCHICHHE MapHUKOBOTO 3 dekrta, pazpymieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocroe BeumiectBo. HaxokneHue Bopopoia B mpupoae, (usnueckue u
XMMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI oMyueHus. KucioTsl u comiu.

Momnsipabiit 00bE€M ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHUSIM.

®uznueckne cBorcTBa BoAbl. Bonma kak pactBoputens. PactBopel. HacklllieHHbIE U HEHACBIILIEHHBIE
pactBopbl. PacTBOpHMOCTh BEelIECTB B Bojie. MaccoBasi 10J1s BEIIECTBA B paCTBOpPE. XMMUYECKUE CBOMCTBA
BoAbl. OcHOBaHMs. Posib pacTBOpPOB B IpHUpOAE M B KU3HM uelnoBeka. KpyroBopoT BoAbl B NPHUPOJE.
3arpsi3HEHUE TPUPOAHBIX BOA. OXpaHa U OYUCTKA MIPUPOIHBIX BOJI.

Knaccudukamuss ~ Heopranmdecknx  coeauHenuwit.  Oxcuapl.  Kmaccudukanms — OKCHAOB:
coneoOpa3yrolire (OCHOBHBIC, KHCIOTHBIC, aM(DOTEpHBIC) U HecolieoOpa3yromue. HoMeHKIIaTypa OKCHJIOB.
®uznyuecKkre 1 XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okcuios.

OcHoBanus. Knaccudukanuss ocHOBaHMIL: IIENOYM U HEpAacTBOpUMBbIE OCHOBaHMs. HomeHkiarypa
ocHoBaHUI. DU3nyecKkre U XUMUYECKHE CBOKMCTBA OCHOBaHUM. [lomyyeHne ocHOBaHMIA.

Kucnotsl. Knaccuduxamus kucinor. Homenknarypa kucior. Ou3HUecKue U XMMUYECKHE CBOWCTBA
kucnor. Psag akrusHoctu MmetaiuioB H. H. bekerosa. [lomydenue Kucior.

Comu. Homenknarypa cosneil. @uznueckre 1 XuMU4ueckue cBoicta cosieit. [lomydyenue comneit.

['eneTnueckas CBI3b MEXAY KJIaCCAMH HEOPTAHMUECKUX COCTUHEHUM.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE ONpEeJeICeHUe COAEpKaHUS KHUCIOpoJa B BO3JIyXe, IMOJy4eHHEe, coOupaHue,
pacro3HaBaHHE U W3YYEHHE CBOMICTB KHCIIOPOJAA, HAOJIOIEHUE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJIOM H
yCIIOBUSI BO3HUKHOBEHHUS U TpEKpalleHus ropeHus (moxapa), O3HaKOMJICHHE ¢ 00pasllaMu OKCHAOB U
ONMCaHUE UX CBOMCTB, MMOJy4YeHHE, COOMPAHNE, PACIIO3HABAHUE U M3yUYEHUE CBOWCTB BOAOPOJA (FOpEHHE),
B3auMozeiictBue Bojgopona c¢ okcugoM wmenu (II) (Bo3MOXXHO UCHOIB30BAaHUE BUICOMATEPHUATIOB),
HaOJro/IeHue 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHIE OCOOCHHOCTEH pacTBOPEHNUS BEIIECTB
C pa3IuM4YHOW pPACTBOPUMOCTBIO, MPUTOTOBJIEHWE pACTBOPOB C ONPENEIEHHOM MaccoBOM  JoJiel
pacTBOPEHHOTO BEIECTBAa, B3aUMOJICMCTBUE BOJBI C MeTaJIaMU (HAaTpUEeM M KaybleM) (BO3MOXHO
UCIIONB30BAaHUE BHUACOMATEpUAOB), HCCIEJOBaHHE O0Opa3llOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX
KJIaCCOB, HAOJIO/IEHNE W3MEHEHHs OKpacKd HHIMKATOPOB B pacTBOpax KHUCIOT M ILIEJIOYEH, H3yuyeHue
B3aumozeiictBus okcuna memu (II) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C METaUlaMH, peakiui
HEUTpaJU3aluy, MOJYyYECHUE HEPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeETauia JpPyTuM u3
pacTBOpa COJM, PELICHHWE SKCHEPUMEHTANBHBIX 3ajad Mo TeMe «BaxHeine Kiacchl HEOPraHWYECKHX
COCUHEHHUI.

Iepunonunyecknii 3axon u [lepnoanyeckas cucrema xumMudeckux 3aemMenToB JI. . Menneneena.
Crtpoenue atomoB. XumMuieckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU



[lepBple TMOMBITKH KIacCU(DUKAIMM XUMHUYECKUX dIeMeHTOB. [loHsATHE O Trpynmax CXOAHBIX
3JIEMEHTOB (IEJIOYHBIE U IIEJTOYHO3EMENIbHBIE METAJIbI, TAJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOPbIE
00pa3yroT aM(pOTEepHBIE OKCHUJIBI U THIPOKCHIBI.

[lepnonnueckuit 3axoH. Ilepmonnueckass cucrema xumuyeckux dsieMeHToB [[. WM. Menneneesa.
KopoTkonepuonnas u qjiuHHonepuoanas ¢opMel [leproanueckoit cucteMbl XUMHUYECKUX d1eMeHToB []. 1.
Mengeneesa. [lepuoas! u rpynmnsl. @PU3ndecKuil CMbICT TOPSAAKOBOTO HOMEpa, HOMEPOB MEPHOJA U TPYMIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX 0001049eK
aToMOB TiepBbIX 20 xumMudeckux sneMeHToB [lepuoanueckoit cucremsl [. 1. MenneneeBa. XapakTepucTrka
XMMHYECKOT0 3JIEMEHTA IO €ro nojoxeHuto B [lepuoanueckoii cucreme /. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSl paJiyca aTOMOB XHMHYECKHX JJIEMEHTOB, METATIMYECKHX H
HEMETAJUIMYECKUX CBOMCTB IO IPpyIIaM U Mepruoam.

3nauenune Ilepuommueckoro 3akoHa u llepuomnyeckoil CHUCTEMBI XHUMHUYECKHUX 3JIEMEHTOB MJis
pa3BuUTHS Hayku U npakTuku. [{. 1. MeHeneeB — y4€HbIN U rpakIaHUH.

Xumuyeckasi cBsi3b. KoBasieHTHas (MoyisipHasi W HEMOJSPHAs) CBS3b. DJIEKTPOOTPUIATENHLHOCTD
XUMHUYECKUX 3JIeMeHTOB. VlOHHas CBSI3b.

Crenenp okucneHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKHUCIEHUS W
BOCCTaHOBJIEHUs. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yueHre oOpas3loB BEIIECTB METANIOB W HEMETAIJIOB, B3aWMOJCHCTBHE THUAPOKCHIA IIMHKA C
pacTBOpamMH KHUCJOT M IIEJ0Yeil, MPOBEACHHE OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakluil (rOpeHue, peakuy pa3ioKeHUs, COSTUHEHMS).

Mesxicnpeomemmuuwle céa3u

Peanuzanus MeXnpeaMETHBIX CBSI3eH IMPU M3YyYEHUH XMMHMHM B 8 Kjlacce OCYLIECTBIISIETCS 4epes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIOMIUXCS CHUCTEMHBIMU
JUISL OTZI€TIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHBIE MOHATHUS: Hay4HbIN (DaKT, TUTIOTE3a, TEOpUs, 3aKOH, aHallu3, CUHTE3,
KJIaccu(uKaIys, MEePUOJNIHOCTh, HaONIONEHUE, HKCIEPUMEHT, MOJAEIHPOBAHUE, W3MEPEHHE, MOJETb,
SIBIICHUE.

®dusuka: mMarepus, aToM, IEKTPOH, NMPOTOH, HEMTPOH, MOH, HYKIWJ, U30TOIbI, PaJHOaKTUBHOCTD,
MOJIEKYJa, DSJEKTPUUECKUU 3apsijl, BEIIECTBO, TeNO, OO0BEM, arperaTHOe€ COCTOSIHME BEIIeCTBA, Tras,
¢u3nUecKkre BeTUYMHBI, €IMHHUIIBI H3MEPEHUsI, KOCMOC, TUTaHETHI, 3BE3/161, COHIIE.

buonorus: gorocunTes, npixanue, omocdepa.

I'eorpadus: armocdepa, runpocdepa, MHHEPAIIBI, TOPHBIE TOPOJIBI, OJIE3HBIE UCKOMIAEMbIE, TOTUTUBO,
BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYeCKasi peaKiusi

Ilepnonnueckuii 3akoH. Ilepuommueckass cucrema xumuuyeckux saeMeHToB [[. M. Menneneesa.
Ctpoenue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB XMMHYECKHUX DJIEMEHTOB TMEPBBIX TPEX
NEPUOIOB, Kalus, KaJbIUs U UX COEIMHEHUI B COOTBETCTBUU C IIOJIOKEHUEM IeMeHTOB B [leproanueckoit
CUCTEME U CTPOCHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKON CBS3H. THIBl KPUCTAIUIMUECKHUX PELIETOK, 3aBUCHUMOCTh
CBOICTB BeIIECTBA OT THMA KPUCTAITNIECKON PEIIETKU U BU]a XUMUYECKON CBS3H.

Knaccugpukamuss ¥ HOMEHKJIATypa HEOPraHMYECKMX BEIIECTB. XHMHUYECKHE CBOICTBAa BEUIECTB,
OTHOCSIIIUXCS K Pa3IMYHBIM KJlaccaM HEOPTraHMYeCKUX COCJUHEHMI, TeHeTUYecKasi CBS3b HEOPTraHMUECKUX
BEIIECTB.

Knaccudukanuss XUMHYECKUX peakUWid MO pa3iMyHbIM MpuU3HakaMm (M0 YHUCIYy M COCTaBy
YYaCTBYIOUIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 H3MEHEHHUIO CTETNEeHEH OKHCICHHS
XUMHYECKHUX DJJIEMEHTOB, M0 OOpaTUMOCTH, IO YYaCTHIO KaTalu3aTropa). DK30- U SHIOTEPMHUYECKUE
peakuuyu, TepPMOXUMHUYECKHE YPAaBHEHMUS.

[TonsiTue o ckopocTH XuMUUeckor peakiuu. [loHsTue 00 0OpaTUMBIX U HEOOPATHUMBIX XUMUYECKHX
peakuusix. IloHsTHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. llonarne o xatanuse. Ilonarue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKON peakluud U IOJIOKEHHE
XMMHYECKOTO PABHOBECHS.



OKHCAUTETHEHO-BOCCTAHOBUTEIBHBIE peaxium, AIIEKTPOHHBII OanaHc OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHON peakiuu. CocTaBleHHE YpaBHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUHA C
UCTIOJIb30BAaHUEM METOa 3JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON IUCCOLMALNU. DJIEKTPOIMUTHI M HEINEKTPOJINUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOLUAIMN BEIIECTB C PA3TUYHBIMH BHJAMU XUMHUYECKON cBsi3u. CTeneHb AHCCOIMAIINU.
CuiibHbIE U CJ1a0bIe SJIEKTPOJIHUTHI.

Peakuuu wuoHHOro oOMeHa. VYcCIOBHS TPOTEKAaHUS peakuil HOHHOTO OOMEHa, TIONHBIE W
COKpallIéHHbIe HOHHBIE YpaBHEHUS peakiuil. CBOMCTBA KUCIIOT, OCHOBAHHM U COJIEH B CBETE MPEACTABICHUI
00 ayeKTponuTHYecKOor Auccoruanyu. KauecTBeHHbIE peakiiy Ha HOHBI. [IoHsATHE O THApOIH3E COMei.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIECTB — METaIOB U
HeMeTalyioB (rpaduTa M aiMasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATPHA), UCCIEIOBAHHE 3aBUCHMOCTHU
CKOPOCTH  XMUMHYECKOM  peakluMd OT  BO3JCHCTBUS  pa3NUYHBIX  (DAaKTOpOB,  HCCIEIOBaHUE
3JEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, MPOIECCa TUCCOLUALIMN KUCIIOT, 1IeN04Yed U coiel (BO3MOXHO
UCIIOJb30BAaHUE BHUJEO MAaTEpHaliOB), MPOBEICHUE OIMBITOB, HUIIOCTPUPYIOIIUX TMPU3HAKK MPOTEKAHUS
peakuuii MOHHOTO OOMeHa (oOpa3oBaHHME OcCajKa, BBIICICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  peakuuid  (ropeHue, peakiuu
pa3oKeHUs, COEIUHEHMS ), paclIO3HABaHNUE HEOPTaHUYECKUX BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX PEAKIIMM
Ha MOHBI, PEellIeHUE SKCIIEpUMEHTAIIbHBIX 3a]1a4.

HemeTaibl U MX coeUHEHUS

OOmiast xapakTepucThka rajnoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTENEHU
okucnenus. CTpoeHue u GU3NUECKUE CBOMCTBA MPOCTHIX BEUIECTB — TaJIOT€HOB. XMMHYECKHE CBOWCTBA Ha
npuMepe xJjopa (B3aMMOACHCTBHE C MeTaUlaMU, HEeMeTalllamMH, Ieiodamu). XiopoBogopon. ComsHas
KHACJIOTa, XMMHUYECKHE CBOMCTBA, IOJIydeHUE, NpUMeHeHue. JleficTBuMEe Xjopa M XJIOpPOBOJOpOJa Ha
OpraHu3M uejoBeka. BakHelre XJI0pUIbl U UX HaXOXKICHHUE B IPUPOJIE.

Oobmas xapaktepuctuka dieMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTepHBIC
ctenieHn okucieHus. CTpoeHHe U (PHU3UYECKHE CBOICTBA MPOCTHIX BEIIECTB — KHCIOpOAAa U CEpHL.
ANnoTponHble MOJU(HUKAIMN KUCIOPOAa U cepbl. XUMHUECKUEe CBOHCTBa cepbl. CepoBOIOPO, CTPOCHHE,
duznyeckue U XxuUMHYeckue cBOMCTBA. OKCHIBI Ccepbl KaK MPEICTaBUTENN KHCIOTHBIX OKcHaoB. CepHas
KUCIIOTa, (U3MYECKHe ¢ XHMUYECKHe CBoWcTBa (0OImMe Kak TNpeACTaBUTENs Kilacca KHCIOT W
cnenuduueckrne). XuMUYECKHE peakliny, JIeKallle B OCHOBE MPOMBIIIIEHHOTO CTI0co0a MOyuYeHus: CepHON
KkucnoThl. [Ipumenenne cepHoil kucinoTel. Cou CepHOI KUCIOTHI, KayeCTBEHHAs! peaklys Ha Cynb(ar-moH.
Haxoxnenue ceppl M €€ COEOUHEHHM B MpUpOAE. XHUMHUYECKOE 3arps3HEHHE OKpYKarolei cpembl
COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
PEOTBPAICHHUS.

OOmast xapakTepucThka 3JIeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEepHBIC
CTETNIEHH OKHUCJICHHS. A30T, pacmpocTpaHeHHue B Tpupoje, (¢GU3NYeCKHe M XUMHYECKHE CBOMNCTBA.
Kpyrosopor a3zora B mpupone. AMMHMAK, €ro (U3NYECKUE M XMMHUYECKHE CBOWCTBA, IOIY4YEHHE U
npumenenne. Conu aMMOHMSI, UX (U3WYECKHE U XHMUYECKHE CBOMCTBa, MpuMeHeHue. KadecTBeHHas
peakiys Ha MOHBI aMMOHHS. A30THas KHUCIOTa, e€ MojyuyeHHe, (U3NYEeCKHe U XUMHUUYECKHE CBOWCTBA
(obmme kak mpencTaBUTENs Kiacca KHUCIOT U crenududeckue). Vcmonb3oBaHWe HUTPATOB W coliei
aMMOHHSI B KadyeCTBE MHHEPAJIbHBIX YHAOOpeHHA. XUMHUECKOE 3arps3HEHHE OKpY’Kalomel Ccpessl
COCMHEHUSIMH a30Ta (KHUCIOTHBIE JOXKIHM, 3arpsA3HEHHE BO3AyXa, MHOYBbl M BOAo&éMOB). Docdop,
ayotporHble Mogudukanun Gocdopa, ¢usndeckue u xumudeckue cpoiictBa. Okcun docdopa (V) u
docdopHas kucnora, ¢puzMYEeCKMe W XUMHUYECKHE CBOWCTBa, monyueHue. Mcmonwp3zoBanue docdartoB B
Ka4eCTBE MHUHEPAIBHBIX yI00pCHUH.

OObmas xapaktepuctuka sneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCIICHUs. YTIepol, aJUIOTPOITHbIE MOAM(HKALINY, pacIPOCTpaHEHHE B TIPUPOJIE, (PU3HUECKUE U
XUMHUYecKHe cBoiicTBa. AncopOrus. Kpyrosopot yriepona B npupojae. OKCHABI yriaepoaa, uX puzndeckue
U XMMHMUYECKHE CBOMCTBA, JACWCTBHE HA JKUBbIE OPraHU3MBbI, MOJyYEHHUE U MPUMEHEHHE. DKOJOTUYECKHE
npoOiieMbl, cBsi3aHHBIE ¢ okcuaoMm yriepona (IV), rumoreza rmoGambHOrO MOTEIJICHUS KIUMaTa,
napHUKOBBIN 3 dext. YrompHas KUCTIOTa U €€ CONH, X (PU3nUecKre U XMMUYECKHEe CBOMCTBA, IOJTyUYeHHE U
npuMmeHnenue. KauectBenHas peakius Ha kapOoHaT-uoHbl. Mcnonb3oBaHue kapOOHATOB B OBITY, MEAUIIMHE,
IPOMBIIUIEHHOCTH U CEIbCKOM XO3SIICTBE.



[lepBoHayanbHbIe TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX yriepojaa (MeTaH, 3TaH,
STHWJIEH, alleTUIIEH, ITaHOJ, [JIMIEPUH, YKCYCHas KUcI0Ta). [IprupoaHble HCTOYHUKH YTI€BOIOPOAOB (yroib,
NPUPOIHBIA Ta3, HEPTH), MPOAYKTH MX TepepaboTku (OCH3WH), WX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonaTne 0 GMOTOrMYECKH BaKHBIX BEIIECTBAX: KHpaX, OIKaX, yrIeBOAaX — U UX PO B )KU3HU YeJIOBEKa.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCITMHEHHM.

Kpemuuii, ero ¢usnueckue M XHMHUYECKHE CBOWCTBA, MOJy4YeHHE U HpuMeHeHue. CoeluHeHUs
KpeMHUs B nipupoje. Ob6mue npencrasieHust 00 okcuae kpemuus (IV) u kpemuueBoit kuciore. CUITUKATHI,
UX HCHOJb30BaHUE B OBITY, B NPOMBIIUIEHHOCTH. BakHellIne CTpOMTENbHBIE MaTepUalbl: KepaMHUKa,
CTEKJIO, IIeMeHT, OeTOH, jkene300eToH. [IpobieMbl 6€30MMacHOro HCTONb30BAHUS CTPOUTEIBHBIX MaTEPHAIOB
B IIOBCEHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpa3loB HEOPraHMYECKUX BEIECTB, CBOWCTB COJSHOW KHCJIOTBHI, NPOBEJCHHE
KayeCTBEHHBIX PeaKIMii Ha XJIOPUI-MOHBI U HAOII0JACHNE MPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTPaKAIOIINE
¢u3uueckne W XHUMHUYECKHE CBOMCTBA TaJOr€HOB M HUX COCIMHEHHH (BO3MOXKHO HCIHOJIB30BaHUE
BUJICOMATEPHUAaIOB), 03HAKOMJICHHE C OOpas3llaMu XJIOPHIOB (TaJoreHHI0B), O3HAKOMIIEHHE C oOpa3namu
cepbl U €€ COeAMHEHUSMHU (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEpUANIOB), HaONIO/IEHUE Mpoliecca
oOyrnuBaHUs caxapa MOJ JCHCTBHEM KOHIIGHTPHUPOBAHHOW CEPHOW KHCIOTHI, H3yUYE€HHE XUMHUYECKHUX
CBOMCTB pPa30aBIEHHOW CEpHOM KHUCIIOTHI, IPOBEJCHHUE KAueCTBEHHOW peakuMH Ha Cyiab(paT-uoOH U
HaOI0/IeHNe MpU3HaKa €€ MPOTeKaHus, O3HAKOMJICHHE ¢ (PU3MUeCKUMU CBOMCTBaMH a3ota, ¢pocdopa u ux
COCMHEHUI (BO3MOXKHO WCIOJB30BAaHUE BHJICOMATepUANIOB), OOpa3maMu a30THBIX H  (PocOpHBIX
yao0peHuii, moayuyeHHe, COOUpaHHe, paclo3HaBaHWE M H3yYeHHE CBOICTB aMMHakKa, MpPOBEICHHE
Ka4eCTBCHHBIX PEaKIMii Ha HOH aMMOHHS W (ochar-MOH W U3ydeHHWE MNPU3HAKOB HMX TPOTCKAHWS,
B3aMMOJICMCTBHE KOHIICHTPUPOBAHHOM a30THOW KHCJIOTHI C MeIbl0 (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEpHUAIIOB), H3YUYCHHE MOJIENed KpHUCTAUIMYECKUX pemEToK anMasa, rpadura, QymiepeHa,
O3HaKOMIJIEHHE C MPOIIECCOM aJCOPOIUN PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM
IPOTUBOrasa, MoJIy4eHue, COOMpaHue, paclo3HaBaHUEe U U3yUYEHUE CBOMCTB YIJIIEKUCIIOrO rasa, poBeIeHue
KayeCTBEHHBIX peaklUuid Ha KapOOHAT W CHJIMKAT-UOHBI M HW3Y4YCHHE MPHU3HAKOB UX MPOTEKaHUs,
O3HAaKOMJICHHE C MPOAYKIMEW CUIMKATHON IMPOMBIIIJIEHHOCTH, PEIICHHE DKCIIEPUMEHTAJIBHBIX 3aJad I10
TeMe «BakHele HeMeTauibl U UX COSIUHEHUS.

MeTajlibl M UX COCIUHEHUS

OOmiast XapakTepuCTUKa XMMHYECKUX SJIEMEHTOB — METAUIOB Ha OCHOBAHMM UX TOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux sneMmeHtoB [[. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTrayuinueckasi CBSI3b U METaJNIMYECKasi KPUCTAIUINYECKAs! PEIIETKA. DIEKTPOXUMUYECKUN Pl
HanpsHDKeHUH MeTayutoB. PU3MUECKHMe W XUMHUYECKHE CBOMCTBAa MeTayuioB. OO0mme crnocoObl MONTy4YeHUs
MeTaisioB. [loHsTHE 0 KOPPO3UHM METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTajb,
YyTYyH, FOPATIOMUHUN, OpPOH3a) U UX MIPUMEHEHUE B OBITY U TPOMBIIIIJICHHOCTH.

[[lemounsle meTaynbl: nonoxkeHue B llepuogmyeckoil cucreme xumumdeckux saemMeHtoB J[. .
MenzeneeBa, CTpOEHHE MX aTOMOB, HaxO)KJeHUE B Ipupojae. Puzndyeckue U XMMHUYECKHE CBOICTBa (Ha
npuMepe HaTpus U Kaiusi). OKCUIBl U TUAPOKCUABI HATPHUS U Kanusl. [I[puMeHeHHe IeIOUHbIX METAIIOB U
UX COCAUHEHUM.

[[{erouno3emenbHbBIE METAJUIBI MAarHuid M Kanbluil: monoxeHue B Ilepuoamdeckoil cucreme
xuMHuueckux 3nemeHToB . . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXO0XKAEHUE B Tpupoie. PU3ndeckue u
XMMHUYECKHE CBOWCTBAa MarHus W Kanublivsa. BakHeiinne coequHeHHs KaiubIus (OKCHJ, TUAPOKCHUJ, COJH).
XKéctkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxenue B lleproanyeckoit cucreMe xumuueckux sneMeHToB [[. M. Menneneesa,
CTpOEHHE aTOMa, HaXOKICHHE B Mpupoae. PU3NUecKrue 1 XUMHYECKHE CBOWCTBA aIIOMUHUSA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCUJA ATFOMUHUSA.

Kene3o: monoxenue B Ilepuomnueckoint cucreme xumudeckux 3nemeHTtoB J[. M. Menneneesa,
CTPOCHHE aToMa, HaxoxkaeHwe B mnpuponae. dusmyeckne M XUMHYECKUE CBOWCTBa kene3a. OKcupbl,
ruapokcuibl U conu xenesa (11) u sxenesa (III), ux cocras, cBolicTBa U MOTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOO0pasllaMd METAIJIOB M CIUIABOB, HMX (PHM3MUYECKUMH CBOMCTBAMH, H3ydYeHHE
pe3yNbTaTOB  KOPPO3MH METAUIOB  (BO3MOXKHO —HCIIOJIb30BaHME BHJIEOMATEpPHANIOB), OCOOEHHOCTEH
B3aMMOJEMCTBHSI OKCUAA KaJdblUsl U HATpusi C BOAOM (BO3MOXKHO MCIIOJIb30BAaHME BHUJEOMATEPHAJIOB),



UCCIICIOBAaHUE CBOMCTB KECTKOM BOJIBI, MPOIIECCa TOPSHHS XKelle3a B KUCIOpo/ie (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), TPU3HAKOB TMPOTEKAHWS KAYECTBCHHBIX pEaKIMid Ha WOHBI: MAarHus, KaJIbIUs,
amoMuHus, 1uHKa, ckeneza (II) m xemeza (III), memm (II), HaGmroneHWE M OMHMCAHHWE TIPOIIECCOB
OKpAITUBAHUS IUIAMEHU MOHAMH HATPUs, KIS U KaJbIUs (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHUATIOB),
uccieoBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIA AQIIOMHUHUS W THUAPOKCHIA IIMHKA, pEUICHUE
IKCIIEPUMEHTAIBHBIX 33724 10 TeMe « BakHele MeTauibl U UX COCTUHEHUS.

XuMHUA U OKPYKAKIIAS cpeaa

BemecTBa 1 MaTtepuaibl B TOBCETHEBHOM KM3HM YeJIOBEeKa. be3omacHoe MCIoIb30BaHUE BEIICCTB H
XUMHAYECKHUX peakiuii B ObITy. [lepBas IOMOIIb MPH XUMHYECKHX 0XKOTaX M OTPABJICHUSIX.

XUMHUYECKOE 3arps3HCHHE OKpYKaromiel cpeapl (MpeneibHasi JOIMyCTHMasi KOHIICHTPAIUS BEIIECTB,
nanee — [1JIK). Poyib XuMuu B perieHHH SKOJIOTHYECKUX MTPOOIIEM.

XumuuecKkuii IKCnepumenm:

u3yueHre 00pas3IioB MaTepHasoB (CTEKIIO, CIUIAaBbI METAJUIOB, TOJIMMEPHBIC MAaTEPHAIBI ).

Mesxcnpeomemnuie ceasu

Peanmzaius MEKNpPEIMETHBIX CBSI3eH TpPU M3YYCHHHM XMUMHU B 9 KJlacCe OCYIIECTBISICTCS depe3
UCTIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHHA, TaK W TOHSTHH, SBISIONUXCS CUCTEMHBIMHU
JUTSL OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBeHHO-HAYYHBIC MOHSATHUS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHsI, aHAJIU3, CUHTE3,
KJIaccuuKays, MEePUOJAUIHOCTh, HAONIOJCHUE, HDKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPCHUE, MOJCIb,
SIBJICHUE, TTAPHUKOBBINA 3 (DEKT, TEXHOIOTHSI, MATECPUATBI.

dusuka: mMarepusi, aToM, 3JCKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, W30TOIBI, PaIHOAKTHBHOCTD,
MOJICKYJIa, SJIEKTPHUSCKUN 3apsil, IPOBOHUKH, ITOJYIIPOBOHUKH, JHIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
TeNo, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, ra3, PacTBOP, PAaCTBOPUMOCTh, KPUCTAJUTMYECKAs PEIIETKA,
CIUTaBbl, (pM3UYECKHE BEIMYMHBI, CAMHUIIBI M3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3NIBI,

CounHize.

buonorus:

¢dorocunTe3, apIxaHue, Ouocdepa, OSKOCHCTEMa, MHUHEpalbHBIE  YI0OpeHUs,

MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTaTeIbHbIEC BEIIECTBA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEPAJIBI, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOMIAeMBbIE, TOTLTUBO,

BOJIHBIE PECYPCHI.

II. IInanupyemble pe3yJbTaTbl OCBOCHHMS Y4eOHOI0 MpeaMeTa
JINYHOCTHbIE pe3y/ibTaThl

Tpa’xaaHCKOC
BOCITMTAHHUC!

- MPEJCTABJICHUS O COLUUAIBHBIX HOPMaX U MpPaBUIIaX MEKIUYHOCTHBIX OTHOIICHUM B KOJUIEKTUBE,
KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHOMCCIEN0BATENbCKOM,
TBOPYECKOW U JPYrMX BHUAAX JEATSIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOMU
JICSITSIILHOCTU TPH BBIMOJHEHUN YUYEOHBIX, MMO3HABATEIILHBIX 3aJ1a4, BBIMOJHECHHH XUMHUYECKHX
OKCIIEPUMEHTOB, CO3aHUM YYE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOINOHUMAHHIO U
B3aMIMOIIOMOIIIY B TIPOIlEcCe 3TOW yueOHOH AeATehbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE
U MOCTYIIKH CBOMX TOBAPHIIECH C MO3UIIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIE/ICTBUN MOCTYIIKOB;

MaTPUOTUYCCKOE
BOCIIMTAHUC!

- UEHHOCTHOTO OTHOIICHHS K OTCYSCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJICUI0, TMOHMMAHUS 3HAYEHHS XHMHYECKOHW HAyKH B JKM3HM COBPEMEHHOro OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHON HH(pOpMAIUE O TEPEAOBBIX TOCTUKCHHUAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHOW XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE MUpPa
H 00ILIECTBA;

HEHHOCTH
Hay4YHOT O
MO3HAHMSA:

- MHPOBO33PEHUYCCKHE TPEICTABICHUSI O BEICCTBE M XUMHYECCKOW PEaKIINH, COOTBETCTBYIOIIIHC
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM U COCTABIISIIOIIME OCHOBY Ui MOHUMAaHUS CYLIHOCTU
Hay4YHOW KapTHHBI MHpa, IMPEJICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOBI,
B3aUMOCBS3SX YEJIOBEKA C IPUPOAHON CPENOH, O POJIM XUMHUHU B ITIO3HAHUU ATUX 3aKOHOMEPHOCTEH;
- MIO3HABATE/IbHBIC MOTHBbI, HAMPABJICHHBIC HA TOJIYYCHUE HOBBIX 3HAHUMN 10 XUMHH, HEOOXOAUMBIC
IUIE OOBSCHEHMsI HAONIOAEMBIX IPOIIECCOB W SBIEHH, MO3HABATENbHOW, MH()OPMAIMOHHON U
YUTATENhCKON KYJIBTYPHI, B TOM YHCJIe HABBIKOB CAMOCTOSTENFHOW paOOTHI C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM  JINTEPATypoOW, JOCTYIHBIMH TEXHHUYCCKUMH CpPEACTBAMU  WHGOPMAI[MOHHBIX
TCXHOJIOTHIf;

- uHTepec K OOYYEHWI0 W TIO3HAHWIO, JFOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHONH M HCCIEAOBATENHLCKONH ACSITEIHHOCTH, K OCO3HAHHOMY BEBIOOPY
HAIPAaBJICHHOCTH U YPOBHsI 00YYCHUS B IaJIbHEUIIIEM;




¢uznueckoe
BOCIIUTAHUE,
thopmupoBanue
KYJIBTYPbI
310POBbsI u
9MONNOHAIBHOTO
OJlaronoayyus:

- O0CO3HAHUC HNCHHOCTU KHU3HU, OTBETCTBCHHOI'O OTHOIICHUA K CBOCMY 3IO0POBBIO, YCTAHOBKHU Ha
3HOpOBLIﬁ o6pa3 JKHM3HH, OCO3HAHHUC HOCJ'IGZ[CTBI/Iﬁ 1 HCIIPUATUC BPCAHBIX IIPHUBBIYCK (yHOTp€6J'ICHI/I$I
AJIKOT'0JIsI, HAPKOTHKOB, KypeHHﬂ), H€O6XOHHNKXHWI CO6HHJHCHHH ImpaBUJI 0e30MacHOCTH npu
06paH_ICHI/II/I C XUMHYCCKHMMM BCIICCTBAMU B 6I>ITy u peanLHoﬁ KHU3HU,

TPYZIOBOTO
BOCIIMTaHUS:

- HHTEPEC K MPAKTHYECKOMY U3YYEHHUIO MPOECCHid U TPyAa Pa3IndHOTrO PO, YBOXKEHUE K TPYLy H
pe3ynbTaTaM TPYJOBOH NEATENBHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHHUsS MPEIMETHBIX 3HaHUH
[0 XWMHUH, OCO3HAHHBIM BBIOOP WHAWBUIYAJIHHON TpPaeKTOPWUU MPOJOIDKEHHS O00pa3oBaHUS C
y496TOM JHYHOCTHBIX HWHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB H
MMOTPEeOHOCTEH, YCIENTHONW MpOoheCCHOHATEHON ACATSIHEHOCTH U Pa3BUTHI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH Q/IalITUPOBATHCS B TIPO(HEeCCHOHAIBHOH Cpeie;

3KOJOTHUYCCKOTO
BOCIITMTaHUA:

- DKOJIOTUYECKH IeIecO00pa3Hoe OTHOMICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HU Ha 3eMIiie, OCHOBE
e€ CyllecTBOBaHMS, NOHUMAaHUE IIEHHOCTH 3J0pOBOTO M Oe3omacHoro o0pasa KH3HH,
OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 310POBbIO, OCO3HAHUE
LEHHOCTU COOJIOAEHUs MpaBUiI O€30MacHOro MOBEICHHUS NMpH padoTe C BEIIECTBAMH, a TaKXKe B
CUTYaIUSIX, YTPOXKAIOLIUX 3JOPOBBIO U KU3HU JIIOJEH;

- crmocoOHOCTH MPHUMEHSTH 3HAHWA, TONydYaeMble NMPH W3yUYCHHH XWMUH, AJIS pelleHHs 3ajad,
CBSI3aHHBIX C OKPYXamLled NpUPONHONH Cpenod, Uil TOBBIIEHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAaHUS INIOOAJIBHOI'O XapakTepa JKOJOIMYECKHX IpOoOJeM M IyTed HX peleHHs
IIOCPEACTBOM METOJIOB XHMHH, SKOJIOTHYECKOI'O MBILIUIEHUS, YMEHHUsSI PYKOBOJACTBOBAThCSI UM B
M103HaBaTeIbHONW, KOMMYHUKAaTUBHON M COIIMATIbHON MPAKTHUKE.

MeTtanpeaMeTHbIe pe3yJbTAThI

Ilo3HaBaTeJbHBIC YHUBepPCAJbHbIC yYeOHbIe el CTBHA

bazoBrie
JIOTHYECKHE
JCUCTBUSL:

- YMEHHUsS HMCIIOJIb30BaTh MPHUEMBI JOIMUECKOT0 MBIIUIEHUS NMPH OCBOEHUHM 3HAHUU: pacKpbIBaTh
CMBICJI XMMHYECKHMX NOHSATHH (BBLACIATH UX XapaKTEpHblE MPHU3HAKW, YCTaHABIMBATbH
B3aMMOCBSI3b C APYTUMH TOHATHSMH), HMCIOJIb30BAaTh MOHATHS Uil OOBSCHEHHUS OTICIBHBIX
(axTOB U SIBICHUH, BBIOUPATh OCHOBAHMS U KPUTEPUH IS KIACCU(PHUKALUN XMMUIECKIX BEIIECTB
U XMMHUYECKUX PEaKLUUi, YCTaHaBJIMBaTh NPHUYMHHO-CICACTBEHHbBIE CBA3M MEXIY OOBEKTaMHU
U3y4YCHMS, CTPOMUThH JIOTMYECKHE pacCyKAEHHUs (MHIYKTHUBHBIEC, IEAyKTHBHBIEC, 10 aHAJOIUN),
JleJaTh BBIBOJIBI U 3aKITFOYCHMS;

- yMEHHE TPHUMEHATh B IMPOIECCe MO3HAHWS MOHATHS (TPEeAMETHBIE M METalpeaIMETHBIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHUH, MpPeoOpa3oBBIBATH HIMPOKO
MpUMEHSEMbIE B XUMHM MOJIENbHBIEC IMPEJCTABICHUS — XUMHUECKUN 3HAaK (CHMBOJ 3JIEMEHTA),
XUMHUYecKas QopMyna U ypaBHEHHE XHMHUYECKOW peakuud — TpU peleHud ydeOHo-
MIO3HABATEIBHBIX 3aJa4, € Yy4ETOM OTHUX MOJECIBHBIX IPEACTABICHUN BBIBIATH U
XapaKTepu30BaTh CYLICCTBCHHbIE MPU3HAKH M3Y4aeMBIX OOBEKTOB — XUMHYECKHX BELIECTB H
XMMHUYECKUX PEaKUHid, BBUBIATH OOIIME 3aKOHOMEPHOCTH, HNPUYMHHO-CICICTBEHHBIC CBSA3U H
MIPOTUBOPEYNS B U3yYaEMBIX NTPOLIECCAX U SIBICHUSIX.

bazoBrie
HCCJIEI0BATENLCKHUE
JEUCTBUS:

- YMEHHE WCIIOJIb30BaTh IMOCTABIIEHHBIE BOIIPOCH! B KA4€CTBE MHCTPYMEHTA MO3HAHMUS, a TAaKXKe B
KadecTBe OCHOBHI I (pOpMHUPOBaHUS THUIOTE3BI TIO MPOBEPKE MPABMIIHOCTH BBICKA3BIBAEMBIX
CYXIICHUU;

- TpUOOpeTeHHe OmbITa MO IDIAHWPOBAHWIO, OPTaHM3AIMK W TIPOBEACHUIO YUYEHUIECKHUX
9KCMIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOA0M MpOIlecca, CAMOCTOSTENbHO MMPOTHO3UPOBATH €ro
pe3ynbTar, (GopMyaupoBaTh OOOOIEHUS M BBIBOABI IO PE3yiIbTaTaM IPOBEAEHHOTO OIBITA,
HCCJIeIOBAHNUS, COCTABIIATh OTUYET O MPOAETIaHHON padoTe.

Pa6ora c
uHpOpMAITHEH:

- YMEHHE BBHIOMPATh, aHAIM3UPOBATh W MHTEPIPETUPOBATH MH(POPMAIHMIO PAa3MYHBIX BHIOB U
(dbopM mpeaCTaBICHHs, TOTYYaeMYI0 U3 Pa3HbIX UCTOUYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa
XMMHUYECKOTO COJICPIKAHUS, CIIPABOYHBIC MOCOOUSs, pecypchl MIHTepHeTa), KpUTHYECKH OI[CHUBATh
MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO UH(OPMAITHIO;

- YMEHHE MPUMEHSTh pa3IM4YHbIe METOJBl M 3alpOChl NpH MOUCKE W 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIUX JaHHBIX, HCOOXOMUMBIX JUIS BBIMOJHEHUS yUeOHBIX U MO3HABATEIHHBIX 3a]1a4
OnpeNeI€HHOT0 THIIA, TMPHOOPETEHHE ONBITA B 00JACTH WCIOJIL30BaHUS HMH()OPMAITMOHHO-




KOMMYHHMKAaTUBHBIX TEXHOJIOTHI, OBIAJCHUE KyJIbTYPOH aKTHMBHOTO HCIIOJIB30BAHUS Pa3IHUHBIX
TIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBHIOMPATh ONTHMAIbHYIO (OPMYy MpEICTABICHHS
HHQOpPMAIM W WUTIOCTPUPOBATH pElIaeMble 3aJaull HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu popmMaMu rpaduki 1 UX KOMOMHALIMSIMH;

-yMEHHE HCIOJb30BaTh W AaHAIM3UPOBaTh B Ipolecce Y4YeOHOH U HCCieqoBaTeIbCKOR
JIESITENTBHOCTU WH(POPMAITUIO O BIMSHUH MTPOMBIIIICHHOCTH, CEJIbCKOTO X03HCTBA M TPAaHCIIOpTa
Ha COCTOSIHUE OKPY>KaloIeH NPHUPOIHON Cpebl.

KoMMyHMKaTHBHBIC YHHBepcaJbHbIe y4eOHbIe el CTBH

OOuienue
Croco0cTByeT

- YMeHHS 33/1aBaTh BONPOCH! (B XOfe nuanora u (MIM) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMon
TeMBI, (HOPMYITUPOBATH CBOU MPEIIIOKEHHSI OTHOCUTEIHFHO BHIIOIHEHUS MPEJIOKEHHON 3a1a4u;

(i)OpMI/IpOBaHI/IIO - YMCHUA NPCACTABJIAThL IMOJTYYCHHBIC PE3YyJIbTaThbl MMO3HaBaTEIBHOU ACATCIBHOCTU B YCTHBIX M

YMCHHMN:

IINCBMEHHBIX TCKCTaXx,; JcJIaTh IMPE3CHTAI IO PE3YIBTATOB BBITIOJTHCHU S XUMHYECCKOI'O
JKCTIIEpUMEHTa (JabopaTOpHOTrO OMbITa, JTa0OpPaTOPHON pPabOTHl MO WCCICIOBAHHIO CBOWCTB
BEIIEeCTB, y4eOHOTO MPOEKTa);

- yMeHUsT y4yeOHOrO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABaTEIbHON H
WCCIICJIOBATENBCKON JISATSIILHOCTH TP PEUICHHHM BO3HUKAMOIIUX NPOOJeM Ha OCHOBE yuéTa
00X WHTEPECOB M COTJIACOBAHUSA TO3MIHMKM (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBEIE
LITYPMBbDY, KOOPJIWHALUS COBMECTHBIX ACUCTBUI, ONpEACIEHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOH paOOTHI M IPYTHE).

PeryasiTuBHBIE YHHBepcaabHbIe YUeOHbIe NeiiCTBUS:

CaMOOpFaHI/IBaHI/ISI - YMCHHUC CaMOCTOSATCIBHO OIPCACTIATL LEJIW ACATCIbHOCTH, IIJIAHUPOBATH, OCYIICCTBJIATD,

crocobcTByeT

KOHTPOJIUPOBATHL W IIpHU HCO6XOJII/IMOCTI/I KOPPEKTHUPOBATE CBOIO OCATCIBHOCTD, BBIGI/IpaTI)

(hopMHUPOBAHUIO HauOosee 3 GEKTUBHBIC CIIOCOOBI PEIICHHUS YUeOHBIX M MO3HABATEIIBHBIX 33]1a4, CAMOCTOSTEIBHO

YMEHUM:

COCTAaBJIATh WM KOPPCKTUPOBATH HpeHHO)KeHHLIﬁ AJITOPUTM HeﬁCTBHﬁ IIPpHU BBIIIOJIHCHUH BaHaHI/Iﬁ
C y‘léTOM MOJIYy4YCHUSA HOBBIX 3HAHUH 00 HU3y4acMbIX 00BEKTaX — BCIICCTBAX W pPCaKOUAX,
OIICHMUBATHL COOTBCTCTBUEC IMOJIYUCHHOI'O pE3yJsibTaTa 3asgBIICHHOM e, YMCHHEC HUCII0JIb30BaTh U
AHAJIM3UPOBATH KOHTCKCTHI, ITPEAJIaracMbIC B YCJIOBUHU 3az[aHm71.

IIpeaMeTHBIE pe3yabTaThI

8 kiacce

K xonmy oOyuenus B 8 kjacce mpeaMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh

c(OPMHUPOBAHHOCTh Y O0YYAIOLINXCSI YMEHUI:

PaCKpbIBAaTh CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSTHH: aToOM, MOJICKYJIa, XUMHUYECKHI QJICMCHT, IIPOCTOC
BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAsS), BaJCHTHOCTh, OTHOCHUTEIIbHAS
aTOMHasT W MOJIEKYJIIpHask Macca, KOJMYECTBO BEUIECTBAa, MOJIb, MOJISIPHAas Macca, MaccoBas OIS
XMMHYECKOTO 3JICMEHTa B COCAMHEHHUH, MOJSIPHBIH 00BEM, OKCHI, KHCJIOTa, OCHOBAaHHUE, COJb,
3NEKTPOOTPUIIATEIFHOCTh, CTETEeHb OKHCIICHUS, XPMHYECKas pEeaKkmus, KIAcCU(pHUKAIMI pPeaKIni:
peaKuy COCOMHEHWS, PEaKIMH pa3JOXKEHHs, pPEaklud 3aMeIICHUs, peakiuu OOMeHa, 35K30- U
SHIOTEPMUYECKHE pEeaKIuH, TeruioBod 3(dekT peakmmu, Sapo aTroma, 3JIEKTPOHHBINA CIOH aroma,
aTOMHas Op6I/ITaJIB, paaguycCc atoMa, XUMHUYECKas CBA3b, IOJApHAd W HCHOJAAPpHAsA KOBaJICHTHAA CBA3b,
HMOHHAs CBS3b, MOH, KATHOH, aHUOH, PAaCTBOP, MacCOBas JOJS BeliecTBa (IIPOIEHTHAS KOHIICHTPAIUs) B
pacTBope;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKUX IMOHATUH M TNPUMEHATH 3TH MOHATUS TpPH
OIMCAaHUY BEUIECTB U UX MPEBpAIllCHUH;

WCTIOJB30BaTh XUMUYECKYI0O CUMBOJIMKY JJIS COCTABIICHUS (DOPMYIT BEIIECTB M yPaBHEHHH XUMUYIECKHIX
peaKiui;

ONpeNesITh BAJEHTHOCTh AaTOMOB JJEMEHTOB B OHHApHBIX COCJAMHEHUSX, CTEIeHb OKUCIICHUS
JJIEMEHTOB B OWHAPHBIX COCNWHEHUSIX, IPHHAUIKHOCTh BEHIECTB K OIPENeIEHHOMY KIIACCy
coenHeHUH 1O (opMmynaM, BUA XUMHYECKOH CBS3M (KOBAJICHTHAs W WOHHAs) B HEOPTaHHMYECKHX
COCIMHCHUSAX

packpbiBaTh cMmbich [lepuommyeckoro 3akona JI. M. MenpeneeBa: JAEMOHCTPUPOBATH MOHUMAaHHE
MIEPUONYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIECMEHTOB OT WX IMOJIOkeHus: B Ilepnonndeckoit
cucTeMe, 3aKOHOB COXPAaHEHUS MacChl BEIIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO yUEHHUS,
3aK0HAa ABOTAAPO;

OTIMCHIBATh U XapaKTepH30BaTh TaOnn4Hyto Gopmy lleprnomudeckoit cucTeMbl XUMHYECKUX DIIEMEHTOB!
pasnuyaTh MOHATHS «TJIaBHAs moarpymma (A-rpynmna)» u «mododHas noarpynma (b-rpymnma)y, Mamsie u
00JIBIIINE TIEPUO/IBI, COOTHOCUTH 0003HAUYEHMsI, KOTOpPBIe UMEIOTCs B Tabmulle «[lepuoanyeckas cucrema
xuMuueckux dnemeHToB JI. M. MeHpaeneeBay C YHMCIOBBIMHM XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB




XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, OoOIIee YMCIIO AJICKTPOHOB U PACHPEEICHUE UX I10
AJIIEKTPOHHBIM CIIOSIM);

KIacCUPHUIUPOBATh XHUMUYECKHE DJICMEHThI, HEOPTaHHUYECKHE BEIIeCTBA, XMMHUYECKHE peakimu (1o
YHCITY M COCTaBY YYACTBYIOIIMX B PEAKIIUH BEIIECTB, MO TEIIIOBOMY 3G HEKTY);

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKME CBOMCTBA BEIIECTB pPAa3JIUYHBIX KJIACCOB,
MOATBEPIKAasl OINMUCAHWE MPHUMEpPaMH MOJICKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMUYECKHX
peaxkuui;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX KAUYECTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHU XUMHUUECKUX MPEBPAIICHUN B Pa3JINYHbIX YCIOBUSX;

BBIYUCIISITH OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XMMHUYECKOTO dJIEMEHTa 10 (opMyJsie COeMHEHHS, MacCOBYIO JIOJNIIO BEIIECTBA B PacTBOPE, MPOBOJUTH
pacyéThl MO YPABHEHUIO XUMUIECCKON PEeaKIlni;

MPUMEHSATh OCHOBHBIC OIEPAllMd MBICTUTEIBHON JEATENLHOCTH — aHAllM3 W CHHTE3, CpPaBHCHHE,
0000IIIeHrEe, CHCTEMATH3AINI0, KIACCH(HUKAIINIO, BBISBICHUE NMPUYMHHO-CICJICTBCHHBIX CBS3eU — IS
M3YYEHHUS CBOMCTB BEIICCTB M XHUMHUYCCKUX DEaKIHH, €CTCCTBEHHO-HAyYHbIC METOMbI IMO3HAHHS —
HAOJII0JICHHE, U3MEPEHUE, MOICUPOBAHNE, SKCIICPUMEHT (PEabHbIA U MBICIICHHBIH );

CJICJIOBATh MPaBWJIAM TOJb30BaHMS XUMHUYECKON MOCYI0N U JJaOOPaTOPHBIM O0OPYJOBaHUEM, a TAKKE
MpaBuiaM OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMH 110 BBIIOJIHEHUIO JIA0OPATOPHBIX
XMMHYECKUX OMBITOB IO MOJYYCHHIO ¥ COOMPaHHIO ra3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB € ONpEAEIEHHON MAaCCOBOW JI0JIel pacTBOPEHHOTO BEIECTBA, INTAHUPOBATH
MU TMPOBOAUTH XUMHUYECKHUE DKCICPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB IIENOYEeH U KHCIOT ¢
MTOMOIIIBIO HHIMKATOPOB (JIakMyc, heHon(bTaIenH, METHIOPAHXK H APYTHUE).

9 kaacce

K KOHIY 06yll€HI/ISI B 9 KJacce NpECAMCETHBIC PE3YJIbTAaThl HA 06a30BOM YPOBHEC OOJIKHBI OTPAXATh

c(hOpMUPOBAHHOCTH Y OOYUAIOMINXCS YMEHHIHA:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHI: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJia, HOH,
KAaTHOH, AQHUOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTD,
CTCIICHb OKHWCJICHUS, XMMHUYECKas PEaKIMs, XUMHUYCCKasi CBs3b, TEIUIOBOM 3(PQPEKT peakiuu, MOJIb,
MOJISIpDHBIN  00BEM, PACTBOP, 3JIEKTPOJIHMTHI, HEIICKTPOIUTHI, AJICKTPOIUTHUYESCKAS TUCCOIHAIINS,
peaknud WOHHOTO0 OOMEHa, KaTajnu3aTop, XMMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBIC
peaKInu, OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIC PEAKITNH, OKHCIUTEb, BOCCTAHOBUTEINb, OKHUCIICHHUE H
BOCCTAHOBJICHUE, aJJIOTPOMNUS, aMQpOTEPHOCTh, XHWMHUYECKas CBA3b (KOBAJCHTHAs, WOHHAS,
METAJUTMYECKas), KPUCTAILUTNYECKass penIéTka, KOPpO3usi METAIIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON
peakiuu, npeaenbHo qonyctumas konnenTpanus [1JIK BemecTtsa;

WUIIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XMMHYECKHX IOHSATUH W NPUMEHSATH 3TH INOHITHS IpU
ONMCAHUM BEIIECTB U UX MPEBPAILCHHUIL;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJIsI COCTaBJICHHS (OPMYJI BEUISCTB M YPaBHECHUU
XUMHUYECKUX PEaKIIUi;

ONPEIENITh BAICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COCAMHEHUSIX PA3IIMYHOTO
COCTaBa, TNPHHAJIEKHOCTh BEIIECTB K OMpEAeNEHHOMY KIAcCy COeAMHEHHH 1Mo (opmMynaMm, BHI
XUMHYECKOW CBsI3U (KOBAJICHTHAS, NOHHAS, METAJLTMYECKasl) B HEOPTaHUYECKUX COCTUHCHHUSX, 3apsi
WOHA 110 XUMUYECKOU QopMyIie, XapaKTep Cpelbl B BOJHBIX PACTBOpaX HEOPTaHUYECKUX COCTUHEHUH,
THII KPUCTAIUINYECKOM pelIETKM KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [lepuoauyeckoro 3akona J. . MenpeneeBa v 1eMOHCTPUPOBATH €TI0 IIOHUMAaHUE:
ONMMCHIBATh M XapakTepu3oBaTh TaOMmuHyr0 ¢opmy llepumomudeckoii CHUCTEMBI XHMHUYECKHX
3JIEMEHTOB: pa3UyYaTh TOHATHUS «IJIaBHas moarpynmna (A-rpymma)» u «mobounas moxarpynma (b-
rpynmna)», wmajble © OONbIINE TIEPUOJbI, COOTHOCHTh O00O03HAYCHUS, KOTOPBIE WMEIOTCS B
MEPUOTUICCKON TaOIUIlE, C YHCIOBBIMH XapaKTePUCTHKAMH CTPOCHUS AaTOMOB XHUMHYECKHUX
3JIEMEHTOB (COCTaB M 3apsf siapa, oOIee YrCiIo IEKTPOHOB M PACHpenesieHHe UX IO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB DIIEMEHTOB M WX COCIMHEHUH B
npeneaax MajblX IEPUOOB U INIaBHBIX NOATPYIH C YYETOM CTPOEHUS UX aTOMOB;

KIlacCH(pUIIMPOBATh XMMHYECKUE DIIEMEHTHI, HEOpPTraHHYECKHEe BEIeCTBa, XMMHYECKHE peaknuu (1o
YUCIy WM COCTaBy YYaCTBYIOIIWX B PEAKIMH BEMIECTB, MO TEIUIOBOMY 3¢ (eKTy, M0 H3MEHEHHUIO
CTETNEHEH OKUCIICHUS XUMUIECKUX JICMEHTOB);

XapaKTepH30BaTh (OMKUCHIBATH) OOIIKE U CHCIM(PHUUSCKUE XMMUYSCKHE CBOWCTBA MPOCTHIX U CIIOKHBIX
BEIIIECTB, IMOATBEpXKIas OMHCAaHWE MpPUMEpaMHU MOJEKYJSIPHBIX W HOHHBIX  ypaBHECHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITHI;

COCTABIISITh YPaBHEHUS SJICKTPOIUTHUUECCKOW IUCCOIMAIMM KUCIOT, UIENOYed UM COJeil, MOJHbIe U
COKpalnéHHbIC YPaBHEHHUs pEakIMii HOHHOIO OOMEHa, YpaBHEHHS peakluil, MOATBEPIKIAIONINX




CYIIECTBOBaHHE TEHETHYECKOH CBS3M MEXKAY BELICCTBAMH PAa3IMUHBIX KIacCOB;

PacKpbIBaTh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX PEAKUUH ITOCPEICTBOM COCTaBJICHHS
3IIEKTPOHHOTO OajaHca ITUX PeaKLUui;

BBIYMCISIT OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJSPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJIIO
XHUMUYECKOTO 3JIeMEeHTa 1o (popMyJsie cCoeTMHEHHs], MaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOIUTH
pacu€Thl O YPaBHEHUIO XUMHUUYECKOUN peakinu;

co0JII0aTh MpaBuila MOJIb30BAHUS XMMHUUECKON MOCYA0H 1 1a00paTOpHBIM 000pYIOBAaHUEM, & TaKKe
IpaBWIa OOpAILEHNs C BELIECTBAMU B COOTBETCTBUH C MHCTPYKIMSAMHU I10 BBIIIOJIHEHHIO JTa00OPaTOPHBIX
XMUMUYECKUX OMBITOB IO MOJTYYECHUIO U COOMPaHHIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YTIIEKHUCIOTO
rasa);

NPOBOAMTEH PEaKHHM, IMOATBEPXKIAIOIINE KauyeCTBEHHBI COCTaB pa3IMYHBIX BELIECTB: PAcO3HABAaTh
OTIBITHBIM TIYTEM XIIOpUA-, OpOMUI-, HOOUI-, KapOoHAaT-, PocdaT-, CHINKAT-, CyIb(haT-, THAPOKCH/I-
WOHBI, KaTHOHBI aMMOHMSI M HMOHBI M3YYCHHBIX METAIJIOB, NPUCYTCTBYIOIIME B BOIHBIX PacTBOpax
HEOPraHWYeCKUX BEILECTB;

NPUMEHSATh OCHOBHBIC OIEpaIlMd MBICTUTEIBHON JIESTEIbHOCTH — aHalW3 W CUHTE3, CPaBHEHHE,
000011IeHre, CHCTEMATU3AIIHIO, BBISIBIICHUE TIPUYNHHO-CIIEJICTBEHHBIX CBS3EH — JUIS U3yUCHHSI CBOWCTB
BEIIECTB M XHMHUYECKUX PEAKUUH, eCTECTBEHHO-HAayyHble METOAbI MO3HaHHs — HaOIIoleHuE,
U3MepeHHe, MOICNUPOBAHNE, SKCIEPUMEHT (pealbHbId M MBICTICHHBIH).




III. Temarnvyeckoe NJIAHUPOBAHME

Ne Paszpennl, TeMbI KoanyecTBo yacos DJIeKTPOHHbIE
/i PaGouan Pa6Gouasi mporpaMma mo Kjaccam (un¢ppoBbIe)
nporpamMmma 8 k1 9 xn odpa3zoBaTeIbHbI
€ pecypcsbl
1. 8 kiace
IlepBoHa4Ya/IbHbIE XMMHYECKHE TOHSITHS. bubnuoreka
1.1 | Xumus — BakHasi 00JIaCTh €CTECTBO3HAHMS U IPAKTHYECKOM 5 5 NOK
JeSTeILHOCTH YeIoBeKa https://
1.2 | BemecTBa M XUMHUYCCKHE PEAKITHH 15 15 m.edsoo.ru/
2. | BaxkHeiilne npeacTaBuTe 1M HEOPraHMYeCKUX BellecTB e
2.1 | Bo3ayx. Kucnopoa. [Tonsitue 06 okcumax. 6 6
2.2 | Bogopona. [loHATHE 0 KHCTIOTaX U COJISIX. 8 8
2.3 | Boma. PactBopsl. [ToHsITHE 00 OCHOBaHUSIX 5 5
2.4 | OCHOBHBIE KJIAaCChl HECOPTAHMYECKUX COSTUHEHUN 11 11
3. | llepnoauyeckuii 3akoH u [lepnoanyeckas cucreMa XUuMHUYECKHX
3aeMenToB /I. U. Mennesneea. CtpoeHne aToMOB. XUMHYECKAS
cBsI3b. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIE PeaAKIIUN
3.1 | Ilepuoanueckuii 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 7 7
snemeHnToB J[. 1. MengeneeBa. CTpoeHue aToma.
3.2 | Xumudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITHH. 8 8
O060011eHre U crucTeMaTU3allus 3HaHU | 3 3
9 knacc
1. | BemecTBo u XMMHYECKHE PeaKIMH
1.1 | TloBTOpeHue u yriyOieHue 3HaHUH OCHOBHBIX pa3zeiioB Kypca 8 5 5 bubnuoreka
KJjlacca LHOK
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PEAKIIHit 4 EIW
1.3 DNEeKTpoIUTUYECKas AUccolnanusi. XMMUYECKUE PEakliy B 8 8 -
pacTBopax
2. HeMeTaJIbI M HX COeAUHEHUS
2.1 | OO6mas xapakTepuCTUKa XUMUUECKUX 51eMeHTOB VIIA-rpynmsl. 4 4
lNanorenst
2.2 | OOmas xapakTepuCTUKa XUMHUIECKHX 3J1eMeHTOB VIA-rpymmel. Cepa 6 6
U €€ COeqUHEHUA
2.3 | OOmas XxapaKTepUCTHKAa XUMUYECKUX 2JIEMEHTOB VA-rpymnmbl. A30T, 7 7



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

Pa3nesnsl, TeMbl KoanuecTBo yacos DJIeKTPOHHbIE
Patouasn Pa6Gouasi mporpamMma mo Kjaccam (uudposbie)
nporpamma 8 k1 9 Kxn odpa3zoBaTeIbHbI

dbocdop 1 ux coenMHECHUS

2.4 | OO6mas xapakTepuCTUKa XUMHUYECKUX IeMEHTOB [V A-rpymiisl. 8 8
Yraepoa v KpEMHUN U UX COEIUHEHUS
3. MeTalIbl M UX COeMHEHHS
3.1 OO01me cBOMCTBAa METAJLIOB 4
3.2 Baxseinne MeTauibl 1 UX COSIUHEHUS 16 16
4, XuMUA ¥ OKpYyXKAaIIas cpeaa
4.1 BemiectBa u MmaTepuansl B )KM3HU YeJIOBEKa 3
O0o001IeHNe U cUCTeMaTU3alis 3HAHUH 3
Hroro: 136 68 68

BocnuTaTe/bHBI MOTEHIUAN Y4eOHOTO TpeaMeTa « XUMUSD) peamn3yeTcss 4epe3 MCMOIb30BaHue BUAOB U (OPM JeSTENbHOCTH, OMMMCAHHBIX B MOJIYJIC
«YpouHoii nesrensHOCTHY OCHOBHOW 00pa30BaTeNbHON MporpaMMbl OCHOBHOTO 001iero oopazoBanus MbOYVY «Ilymuosckoir COIDy.

BocrnutatenpHblil OTEHIIMAT JAHHOTO yU4eOHOTO IpeaMeTa 00ecleynBaeT peaiu3aluio CIASAYIONINX IeIEBBIX MPUOPUTETOB BOCIIUTAHUS O0YUAIOIIHXCS:
CO31aHueC 6J'Ial"OHpI/I$[THI)IX yCJ'IOBI/Iﬁ JJId pa3sBUTHA COOMAIIBHO 3HAYUMBIX OTHONICHUH IIKOJHLHUKOB ", MPEKAC BCCTO, HICHHOCTHBIX OTHONIECHUH:

YCTQHOBJICHHE JOBEPUTENIbHBIX OTHOIIEHUH MEXIy YYHUTEelleM M €ro y4eHUKaMH, CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUSATHIO YYaIIUMUCS
TpeOoBaHUI 1 POCHO YUUTEs, TPUBICUCHUIO HX BHUMAaHUS K 00CYX1aeMOi Ha ypoke HH(pOpMaInu.

(bopMUPOBATH MOJIOKUTEIHHOE OTHOILIEHUE K 3HAHUSAM MO0 XUMHUH, SKCIIEPUMEHTY,

BOCIIUTBIBATh AKKYpPaTHOCTb, IOCJIEOBATEIILHOCTh M OCO3HAHHOCTb B IIPAKTUYECKOM M UCCIIE0BATENBCKOM padoTe,

(dbopmMupoBaTh yMeHUE paboTaTh pallMOHAIBHO, TUIAHOMEPHO, OPTaHU30BaHHO, KOHTPOJIMPOBATh M aHATU3UPOBATh UTOTH CBOEH pabOoTHI.
IIPUBJICYCHHE BHUMAaHUS UIKOJIBHUKOB K IIEHHOCTHOMY AacCIEKTy H3y4aeMbIX Ha YpPOKax SBIEHUH, OIBITOB, KOTOPBIE MOIY BCTPEYaThCS B
IIOBCEIHEBHOM JKH3HY;

UCIIOJIb30BaHNE BOCIIUTATEIbHBIX BO3MOXKHOCTEH COZiepKaHusl y4eOHOro mpeaMeTa yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JJISl YTCHHUs, 3a/1a4
JUISL pellieHus1, IpOoOJIEeMHBIX CUTYaIUil 1151 00CYKAEHUS B KJlacce.

o0y /IeHUe NIKOJIBHUKOB COOJIOAATh Ha YPOKE OOLIENpPUHATHIE HOPMBI IOBEAEHUS, NpaBUiIa OOIIEHHs CO CTapuMH (YUUTENsIMH) U
CBEPCTHUKAMH (IIKOJIbHUKAMHU ), TPUHIIUIBI YIeOHON TUCIMITIMHBI M CAMOOPTaHU3aIUH.

BKJIFOYEHHE B YPOK WIPOBBIX MPOLEAYP, KOTOPbIE TOMOTAOT MOAAEPkKATh MOTUBALIMIO JI€TEH K MOJYYECHHIO 3HAHWW, HAJa)KUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLLIEHUN B KJIacce.

OCBOCHHE COLMAIILHBIX HOPM, IPAaBHJI TIOBEACHNUS, pOJiei U (hOpM COIMATIBHOM KU3HU B TPYIIIAaX U COOOIIECTBAX.




