MHMHHUCTEPCTBO ITPOCBENIEHUSI POCCUMCKOMN ®EJEPAITMA
MyHunumnaipHOe OF0KETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
«Cpennsist o0meo0Opa3oBarenbHas mkosa ¢. beaoso»
Hckutnmckoro paiiona HoBocubupckoii obmactu

/«_Hpnﬂmro» «CornacoBaHo»
Pemrergem MO 3aMeCTUTeNb JUPEKTOPA IIKOJIEI 110

7 Munsxuna JLII. VYPMBOY, «COIII ¢c. Bemosoy
[IpoTokom Ne 1 A 1eg4pzy” Kyxtuxora C.A.
Ot «17» aBrycra 2026 . «17% aBrycra 2026 T.

PABOYAS ITPOTPAMMA
(1D7019310))

yuyeOHoro npeamera «Xumus. bazoBblii ypoBeHb»
Jutst oOydarommxcs 8§ — 9 kimaccoB
Cpok 0CBOCHHS TIPOTPaMMBI 2 ToJia

CocTaBUTEND:
YYUTEIb XUMHUHU ¥ OMOJIOTHH BBICIIEH KaTeropuu
Ky3pmuuena . A

c. benoso
2026 r.



COJEPKAHUE OBYUYEHUA

8 KJIACC

IlepBOoHaYa/IbHBIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XUMUM B KU3HM 4YelOBeKa. XUMHS B CHUCTEME HayK. Tena W BEUIeCcTBa.
dusnueckue CBOMCTBA BEUIECTB. Arperarnoe cocTosinue BeiectB. [loHsTHE 0 METOAaX MMO3HAHUS B XUMUH.
UucTteie BemecTBa 1 cMecH. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI ¥ MOJIEKY/bl. XUMHYECKHE HIeMEHThl. CHMBOJBI XUMHUYECKUX 3JeMeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas Gopmysa. BalleHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH IMOCTOSTHCTBA COCTaBa
BemectB. OTHOcuTenbHas aTomHass macca. OTHOCHTENbHas MOJIEKYJIsipHas wmacca. MaccoBas J07s
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

KomnuectBo BemecTtBa. Moisib. Mousipaass Macca. B3anMOCBSI3b KOJIMYECTBA, MacChl W YHCIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHH.

dusnueckue M XMMHUYECKHE SIBJICHUS. XWUMHUYECKas peakius U e MpU3HaKh. 3aKOH COXpaHEHUs
Macchl BeHIeCTB. XHMHYECKHE YypaBHeHUsA. Kraccupukamuss XAMHUECKHX peakiuid (CoeanHeHuUs,
pasnoKeHus1, 3aMeleHUs, 0OMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XUMUYECKOW TOCYAOH, MpaBWIaMH pabOThI B Ta0OpaTOPUU U MpUEMaMH 0OpaIieHus C
abopaTOpHBIM 000PYJOBAHWEM, U3YUCHHE U OTMHCaHUE (PU3MUYECKUX CBOMCTB 00pa3IlOB HEOPTraHUYECKUX
BeIIeCTB, HaOmofeHNne (U3MYECKUX (TUTaBJICHWE BOCKA, TasHWE JIbJla, PACTHPAHHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJEHCAIMsI BOJBI) U XUMHYECKUX (TOpEHHE CBEYM, MPOKATMBAHWE MEIHOM IPOBOJIOKH,
B3aUMO/JICHICTBHE MeJa C KHUCJIOTOM) SIBII€HHM, HaONIoleHue W OIHUCaHHe MPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakIuil (pas3oKeHue caxapa, B3aUMOJCHCTBHE CEPHOW KHCIOTHI C XJIOPUIOM Oapwus,
pasnoxxenue ruapokcuna meau (I11) mpu HarpeBaHum, B3auMoecTBHUE XKeme3a ¢ pactBopom cosi meau (11),
U3y4YE€HHE CIOCOO0B pa3lieleHHsl CMeceil: ¢ TMOMOIIbI0 MarHura, (UIbTpPOBaHUE, BbIMapUBaHUE,
TUCTWIUTSIIMS, XpoMarorpadusi, IpOBEJCHHE OYHCTKH IOBApEHHOM COJHM, HaOJIOACHHE U OIMCaHUE
pe3ynbTaTOB MPOBEIACHUS OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MaccChl, CO3/IaHHE MOJeNen
MOJIEKY (ITapOCTEPKHEBBIX).

BaxHeiimue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucinopoa — anemMeHT U npoctoe BenlecTtBo. Haxoxaenue
KHUCTIOpO/ia B MpHUpoje, pU3NYecKe U XUMUYECKHe cBoiicTBa (peakuuu ropenusi). Okcunsl. [lpumenenue
kuciopoaa. CrnocoObl MOTydeHUsT KUCIOpOAa B 1a00paTOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa
B npupoze. O30H — aNIOTPONHAS MOAU(PHUKAIUS KUCIOPOIa.

TennoBoit ahekT XxuMUUecKol peakiuu, TePMOXUMUYECKUE YPaBHEHHUsI, 3K30- U SHAOTEPMUUYECKUE
peakiuu. TormmBo: yroib U MeTaH. 3arps3HeHHe BO3yXa, YCUJICHUE MapHUKOBOTO 3(dexTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BemlecTBO. HaxoskaeHue Bogopojga B mpupoje, (pusnueckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MonyyeHus. KucnoTsl u conu.

MounsipHbiii 00bEM ra30B. Pacy€Tsl MO0 XMMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoricTBa BoAbl. Boma kak pactBopurenb. PacTBopsl. HachllieHHbIE 1 HEHACHIIICHHBIE
pactBOpbl. PacTBOpUMOCTH BeliecTB B BoJe. MaccoBasi J10Ji BelllecTBa B pacTBOpe. XUMHUECKHE CBOMCTBA
BOoJibl. OcHoBaHus. Poib pacTBOpoB B mpupoae M B KU3HU ueioBeka. KpyroBopoT Boabl B HpPUPOJE.
3arps3HeHue TPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJL.

Knaccudukamuss ~ Heopranmyeckux  coenuHeHuil.  Okcunel.  Knaccudukamuss — OKCHAOB:
coneoOpa3ymomirue (OCHOBHBIE, KUCIOTHBIE, aMPOTepHbIe) U HecosieoOpa3yromue. HoMeHknaTypa OKCHAOB.
du3nueckre 1 XMMHUYECKHE CBOMCTBA OKCUIOB. [lomyuenne okcuos.

OcHoBanus. Knaccudukainus ocHOBaHWU: IIENOYM M HEpAcTBOpPHMBIE OcHOBaHHUSA. HomeHkmatypa
ocHOBaHUH. DU3NYECKHE U XUMUYECKHUE CBOKMCTBA OCHOBaHUM. [losryueHne ocHOBaHU .

Kucnotel. Knaccudukanust xkucnot. Homenknarypa kucinot. Ousndeckue U XUMHUYECKUE CBOMCTBA
kucnot. Panx aktuBHoctu metamuioB H. H. bekerosa. [lonmyduenue kucnor.

Conu. Homenknarypa coneil. dusnuecknue u XuMH4yecKue cBoiicta cosei. Ilomydenue conei.

['eneTnyeckas CBsI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEAMHEHUH.

Xumuueckuii sIkcnepumenm:



KaueCTBEHHOE OIPEAEICHUE COJAEp)KAHUS KHUCIOpoJa B BO3JyXe, IOJydyeHHE, COOMpaHuE,
pacro3HaBaHUe U M3y4YEHUE CBOWCTB KUCIIOPOJA, HAOMIOACHUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOAOM H
yCJIOBHS BO3HUKHOBEHHS M TPEKpAIICHUs TOpeHUs (mokapa), O3HAKOMJICHHE ¢ OOpa3llaMH OKCHIOB M
ONHCaHHME WX CBOWCTB, MOJyueHHE, cOOMpaHue, paclo3HaBaHUE M U3YUYE€HUE CBOMCTB BOJOpoAa (TOpeHwHe),
B3auMoJieiicTBue Bojgopojga ¢ okcuaoMm wMeau (1) (BO3MOXXKHO HMCHOJB30BAaHHE BUJICOMATEPUATIOB),
HabroIeHNe 00paslioB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEOBAHNE OCOOCHHOCTEN PACTBOPEHHS BEIIECTB
C pa3IMYHOM PpPacCTBOPUMOCTBHIO, MPUTOTOBJIEHUE PpPACTBOPOB C ONPEACIEHHOWM MAacCOBOM  JIOJEH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJEHCTBHE BOJbl C MeETalyIaMU (HaTpueM M KaiblMeM) (BO3MOXKHO
WCIIOJIb30BAHME BHJICOMATEPUAIOB), HCCIIEAOBAaHHE OOpa3Il0B HEOPraHMYECKUX BEIIECTB PA3TUUHBIX
KJIacCOB, HAOJNIOZICHWE WU3MEHEHHMsS] OKPACKM HMHAMKATOPOB B PACTBOPAX KUCIOT U IIENOYEH, M3ydeHHE
B3auMoeiictBus okcuaa menu (II) ¢ pacTBopoM CepHOM KHCIOTHI, KHCIOT C METaJUIaMH, PEaKIHil
HEUTpaau3aluy, IOJy4eHHE HEPaCTBOPUMBIX OCHOBAHMUW, BBITECHEHHE OJHOIO MeTaljia APYyruM Hu3
pacTBopa COJIM, PEUIEHHE SKCIEPUMEHTANIBHBIX 3a7ad Mo Teme «BaxHeillne Kiacchl HEOpraHHUYECKUX
COEIMHEHUIN.

Ilepuonnuecknii 3axon u Ilepnoauyeckas cucrema xumuueckux 3jiementon . . MennesieeBa.
Crpoenne atoMoB. XuMnueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINU

[lepBple MOMBITKM KJIACCU(PHUKAUU XUMHUYECKUX »dJeMeHTOB. lloHATHe o0 Tpynmax CXOAHBIX
3JIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMENbHBIE METAJUIbI, FAJIOT€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpPbIE
00pa3yroT am(pOoTEpHBIE OKCUIBI U TUIAPOKCHIBI.

[Iepmognueckuit 3akoH. Ilepmonmueckass cucrema xumudeckux sieMeHtoB JI. M. Menneneesa.
Kopotkonepuoanast u anuHHonepuoaHast Gopmsl Ilepuoanueckoit cuctemsl xumuueckux snementos J1. U.
MenneneeBa. [lepuoas! u rpynmnsl. @U3HYeCKnid CMBICIT IOPSAKOBOTO HOMEpA, HOMEPOB MEPHUOJA U TPYIIIIbI
AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sjiep. M3oTonsl. DnekTpoHbl. CTpoeHue 3IEKTPOHHBIX 000JI0UeK
atroMoB 1iepBbIx 20 xumMudeckux meMeHToB [leprnonndeckoit cucremsr JI. M. MenneneeBa. XapakTeprucTrka
XUMHUYECKOTO JIEMEHTA 10 €ro nojoxkeHuto B [lepuoauueckoii cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSl paguyca aTOMOB XHMHMUYECKHX DJJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPUOTAM.

3nauenue llepmommyeckoro 3axkoHa u Ilepronnueckodl CHUCTEMBI XUMHUYECKHX DJIEMEHTOB IS
pa3BUTHsS Hayku U ipakTuku. [[. . MeHneneeB — y4€HbIN U rpakJaHUH.

Xumuyeckasi cBsizb. KoBaneHTHas (MOJisipHass M HEMOJIAPHAsl) CBSA3b. DJIEKTPOOTPULIATENHLHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxuciaeHus. OKHUCIUTEIBbHO-BOCCTAHOBUTENbHbIE peakuuu. [Ipomeccel OKHCIEHHS U
BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii 3xkcnepumenm:

U3ydYeHHe O0O0paslloB BELIECTB METAUIOB U HEMETAIJIOB, B3aUMOJEHCTBUE THUIPOKCHIA ILMHKA C
pacTBOpaMu KHCJIOT M IIEJIOYEH, MNPOBEIECHUE OIbITOB, WUIHOCTPUPYIOLIUX IPUMEPBl OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKiuil (ropeHue, peakiiuy pa3ioKeHHsl, COSTUHEHUS).

Mescnpeomemmnuie ceéasu

Peanuzanus MeXnpeaMeTHbIX CBSI3€M NpU M3YYEHHM XMMHUU B 8 Kjlacce OCYUIECTBISIETCS 4Yepe3
UCIO0JIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U MOHSITHM, SBISIONINXCS CUCTEMHBIMHU
JUISL OTJIEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecCTBEHHO-HAyYHBbIE TIOHATHS: HAYYHBIH (DaKkT, TMIOTE3a, TEOpPHUs, 3aKOH, aHAJU3, CUHTES,
KJIaccu(uKanus, MepHOJUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJETUpOBaHHE, H3MEpEHHE, MOJIENb,
SIBIICHUE.

®dusnka: marepusi, aToM, NIEKTPOH, MPOTOH, HEMUTPOH, MOH, HYKJIHJ, W30TOIBI, PaJlOaKTUBHOCTb,
MOJIEKyJa, D3JEKTPUYECKUN 3apsj, BEIIeCTBO, Telo, O0BEM, arperaTHoe COCTOSHHE BeIleCTBa, Tas,
¢u3nyecKkre BeJIMYMHBI, AUHULBI U3MEPEHHsI, KOCMOC, IIaHeThl, 3BE31b1, COoHIIE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpalibl, FTOPHBIE TTOPO/IbI, MOJIE3HbIE HCKOMIaeMble, TOTUIUBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XuMu4yecKasi peakuusi



Ilepnognueckuit 3akoH. Ilepumonmueckass cucrema xumuuyeckux dinemeHtoB [l WM. Menneneesa.
Crpoenue aTromMoB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XHMHUYECKHX 3JEMEHTOB TMEPBBIX TPEX
MEePUOOB, KAJIHs, KaJblUi U UX COCTUHEHUN B COOTBETCTBUU C MOJIOKEHUEM 31eMeHTOB B [leproanueckoit
CHUCTEME U CTPOEHUEM MX aTOMOB.

Crpoenue BelecTBa: BUAbl XUMUYECKOW CBS3U. THUIMBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Krnaccudukamuss ¥ HOMEHKJIATypa HEOPraHUYECKMX BEIIeCTB. XHWMHUYSCKHE CBONCTBA BEIIECTB,
OTHOCSIIIUXCSL K PA3IMYHBIM KJlaccaM HEOPraHWYECKUX COCIUHEHUMN, TEHETUYECKasl CBSI3b HEOPraHUYECKUX
BEILECTB.

Knaccudukamuss XUMHUYECKUX pEaKIUi 110 pa3IuYHbIM Tpu3HaKaM (10 YHCIy W COCTaBy
YYacTBYIOIIMX B PEAKIHUH BEIIECTB, MO TEIUIOBOMY 3(D(EKTy, MO H3MEHEHHIO CTENEHEH OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO Yy4YacCTHIO Karaiau3aropa). OK30- U SHIAOTEPMUUYECKHE
peaKIfy, TePMOXUMUYECKHE YPABHECHHUS.

[Tonarue o ckopocTu XxuMHuueckoi peakiuu. [lonstre 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. [loHsATHE O TOMOTEHHBIX W TETEPOTCHHBIX peaknusx. [lonarue o kartamusze. [lonstue o
XUMUYECKOM paBHOBecHU. DakTophpl, BIMSIONME HA CKOPOCTh XHUMHUYECKOW pEaKIUU M TOJIO0KECHHE
XUMUYECKOTO PAaBHOBECHSI.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC peakuuu, AIEKTPOHHBIN Oayranc OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHOW peakiuu. CocTaBieHUE YpPaBHEHUU OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C
HCIO0JIb30BAHNEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopust >MEKTPOJUTUUECKON TUCCOUMALUU. DIJIEKTPOJUTHI M HEIIEKTPOJIUTHI. KaTHOHBI, aHUMOHBI.
MexaHu3M JTUCCOIMAIIN BEIIECTB C Pa3IMYHBIMH BHJIAMH XUMHUYECKOW CBsi3H. CTENEeHb IUCCOIHAIUU.
CusnbHBIE U c1a0ble JIEKTPOIUTHI.

Peakuun wuoHHOro oOMeHa. VYcClIOBUS MPOTEKaHUs peakuuid HOHHOro OOMeHa, TMOJHbIE |
COKpaIllEHHbIE HOHHBIE ypaBHEHUS peakiuii. CBOMCTBA KMCJIOT, OCHOBAHUM U COJIEW B CBETE MPEACTABICHMI
00 3JIEKTPOJIMTUYECKON Jucconuanuu. KadecTBeHHbIE peakiuu Ha HOHBI. [[oHATHE O THAPOIH3E COJIeH.

Xumuueckuit IKCnepumMenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB U
HeMeTauloB (TpaduTa W anmasa), CIOKHBIX BEIHICCTB (XJIOpHIA HATPHs), HCCICIOBAHWE 3aBHUCHMOCTH
CKOPOCTM  XMMHYECKOW  peakuud OT  BO3ACUCTBHUS  pa3IMUHBIX  (AKTOPOB,  HCCIEIOBaHHE
AIIEKTPOTPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIlECCa TUCCOLMALNN KUCTOT, IIeJouei 1 cojeil (BO3MOXKHO
HCIOJIb30BAHME BHJIEO MAaTepUalioB), IPOBEIEHHE OIbITOB, WUIIOCTPUPYIOUIMX MPU3HAKH POTEKAHUS
peakuuii MOHHOTO oOMeHa (oOpa3oBaHHe OCaJKa, BbIAEJICHHE Tra3a, 00pa3oBaHUE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ HPUMEPhl  OKUCIUTEIHbHO-BOCCTAHOBHUTENBHBIX  peakuuid  (ropeHue, peakuuu
pa3ioXKeHus, COeIMHEHUS), PacliO3HAaBaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KAUYECTBEHHBIX peakiuii
Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/uibl M UX COeIMHEHUS

OOmas xapakrtepucThka TramoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU
okucienusa. Ctpoenue u (pusnueckre CBOMCTBA MPOCTHIX BEHIECTB — rajJoreHoB. XMMHYECKHUE CBOICTBA Ha
npuMepe xjopa (B3auMOJEHCTBUE C MeTajllaMd, HeMeTalllamu, Ieioyamu). XiopoBojopoa. ComsHas
KHCIIOTA, XUMHUYECKHE CBOMCTBA, IOJIydeHHE, NpuMeHeHue. JleiicTBue xJjiopa U XJIOpPOBOJOpOJa Ha
OpraHu3M 4ejoBeka. BaxkHeilne XJIOpuabl U UX HAXOXKACHHUE B IPUPOJIE.

OObmas xapaktepuctuka 3meMeHTOB VIA-rpynnbel. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHue U (U3NYECKHE CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CEpHI.
AnnoTpornHbie MOAU(PHUKAIIMU KUCIOPOJa U cepbl. XUMUYECKUE CBOICTBa cepbl. CepoBOIOPOI, CTPOCHUE,
¢busznueckne U XumMudeckue cBoiicTBa. OKCHABI cepbl KakK MpPEACTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas
KHCTIOTa, (U3MUecKhe W XUMHUYECKHME CBOMCTBa (00mIMe Kak TMpeAcTaBUTeNs Kiacca KHCIOT U
cnenuduueckrue). XuMUYecKre peakiluu, JeKalue B OCHOBE MPOMBIIIIEHHOTO coco0a MoJydeHus] CepHOU
kucnoThl. [Ipumenenne cepHoil kucnoTel. CoaM CepHOM KHCIOTHI, KAUeCTBEHHAs peakius Ha Cyiab(haT-uoH.
Haxoxnenune ceppl u €€ COENMHEHUW B MPUPOJAE. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEW Cpezbl
COCIMHEHUSIMU  Ccepbl (KUCIOTHBIE JIOXKIHW, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MpeAOTBPALLEHUSI.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC
CTETIEHH OKHCIEeHHS. A30T, paclpocTpaHeHHe B Mpupojae, (pu3Mveckne U XUMHYECKHe CBOMHCTBA.



KpyroBopor aszora B mpupone. AMMHAaK, ero (u3nyeckue M XHMHUYECKHE CBONCTBA, MOJY4YEHUE U
npuMeHenrne. Conu aMMOHMS, MX (PU3MYECKHEe M XMMHUYECKHE CBOICTBA, mpuMeHeHue. KauecTBenHas
peaknus Ha WOHBI aMMOHHMA. A30THas KUCIIOTa, €€ TOojJydeHHe, (pu3MuecKrue M XHUMHYECKHE CBOMCTBA
(oOmme Kak TpeAcTaBUTENs Kiacca KUCIOT | crenuduueckue). Vcmonap3oBaHWe HUTPATOB MU COJICH
aMMOHHUS B KayeCTBE MUHEPAIbHBIX YyAOOpeHud. XHMMHUYECKOe 3arps3HEHHE OKPYKAIOLIeH Cpeabl
COCIMHEHUSIMU a30Ta (KHCIOTHBIE JOXIH, 3arps3HEHUE BO3AyXa, MOYBBI W BOJ0EMOB). Docdop,
aimotponHble Momupukamuu (ocdopa, duzmueckne m xummueckue cBoictBa. Oxcun docdopa (V) u
docdopHas kucioTa, QU3NIECKHE M XUMHUYECKHE CBOHCTBa, moiydeHwe. McmombpzoBanue ¢ocdaroB B
KayecTBE MUHEPAIbHBIX Y100pEeHUH.

OOmas xapaktepuctuka eMeHTOB [VA-rpynnbel. OcoOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETIEH! OKUCIICHUS. YTIEpPOJI, aJUIOTPOIHBIE MOIU(PHUKAIINN, PACIIPOCTPAHEHUE B MIPHUPOJIE, (HU3NIECKue U
XHMUYecKre cBorcTBa. Ancopbuus. KpyroBopoT yriepona B mpupojae. OKcuapl yriiepoaa, ux Gpusndeckue
U XUMHUYECKHE CBOMCTBA, JIECTBHE HA YKUBHIE OPraHU3MBI, MOJYYE€HHUE U NPUMEHEHHUE. DKOJIOTHMUECKHe
nmpoOsieMbl, CBs3aHHBIE C okcugom yriepona (IV), rumoreza riao0ambHOTO TMOTEIJICHUS KIWMATa,
MapHUKOBBIN 3¢ (deKT. YroapHas KUCI0Ta U €€ CONM, UX (U3NYECKUEe U XUMHUYECKUE CBOICTBA, MOIYYEHHUE U
npuMeHeHne. KauecTBeHHas peakuusi Ha kapOoHaT-uoHbl. Mcnonb30Banne kapOOHATOB B OBITY, MEIULIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[lepBoHauanbHbIE MOHATHUSI 00 OPraHUYECKHUX BELIECTBAX KaK O COEAMHEHUsSIX yriepoja (MeTaH, 3TaH,
STHUJIEH, alleTUIJICH, 3TaHOJI, TJUIEPUH, YKCYCHas KUcioTa). [I[pupoiHble HICTOYHUKH YTIIEBOJOPOIOB (Yrodb,
MPUPOAHBIN Ta3, He(Th), MPOIYKTHl HX IMepepadoTKu (OEH3UH), UX POJib B OBITY U IPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJIOTUYECKH BaXKHBIX BELIECTBAX: KUPAX, OEIKax, YIIeBOJaX — U UX POJIM B KU3HU YeJIOBEKa.
MarepuanbHO€ €JMHCTBO OPraHUYECKUX U HEOPraHMUECKUX COEIMHEHUH.

Kpemuuii, ero Qusmyeckue M XUMHYECKHE CBOMCTBa, MolydyeHHe M npuMeHeHue. CoeluHeHHs
KpeMHus B npupoje. O0mue npeacrasinenus 06 okcunae kpeMuus (IV) u kpemuueBoit kucnore. Cuimkarsl,
UX HCIOJIb30BaHHWE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHellne cTpouTenbHblE MaTepHallbl: KepamHKa,
CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipo6ieMbl 6€30T1acCHOTO MCIOIb30BAHUS CTPOUTEIIBHBIX MaTEPHATIOB
B IIOBCETHEBHOM XU3HU.

Xumuueckuit IKCnEpUMeHn .

u3ydyeHue oOpa3loB HEOPraHMYEeCKHX BEIIECTB, CBOICTB COJITHOM KHUCJIOTHI, IPOBEACHHUE
KaueCTBEHHBIX pPeaKlUi Ha XJIOPHUI-UOHBI U HAOMIO/IEHUE TPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTPasKaIOLI1e
¢usznyeckue M XUMHYECKHE CBOMCTBA TajJOT€HOB W MX COEAMHEHUN (BO3MOXHO MCIOJIb30BaHUE
BHJICOMATEPUAJIOB), O3HAKOMJIEHHE ¢ oOpa3uamu XJIOpUIOB (TajJoreHHIoB), O3HAKOMJIEHHE ¢ oOpasuamMu
ceppl U e€ coeAuMHEHUsIMH (BO3MOXKHO HCIOJB30BaHUE BHAEOMAaTepuaioB), HaONIOJEHUE TMpolecca
oOyrinuBaHUs caxapa MOJ JEHCTBHUEM KOHIEHTPUPOBAHHON CEpHOM KHUCIOTHL, HM3YYEHHE XUMHUYECKHX
CBOMCTB pa30aBJICHHOM CEpHON KHUCIOTHI, MPOBEACHHWE KAueCTBEHHOM peakiuu Ha Ccyinb(ar-uoH u
HaOIo/IeHNe MpU3HaKa e€ MpOTeKaHUsl, 03HaKOMIIEHHE ¢ (PU3MUEeCKUMH CBOMCTBaMH a30Ta, ¢ocdopa u ux
COoeMHEHUN (BO3MOXKHO HCIIOJNIB30BaHUE BHAEOMaTepuaioB), oOpasnamMu a3oTHBIX MU (ochopHBIX
ynoOpeHuii, mnoiaydeHwe, cOOUpaHHUe, pACMO3HABAaHME M M3yYEHUE CBOICTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX pEaKkIuii Ha HOH amMMOHUA U ¢GocdaT-MOH M HU3yUYeHHE TPU3HAKOB HUX MPOTEKAHUS,
B3aUMO/JICHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeIbl0 (BO3MOXHO HCIOJb30BAaHUE
BHUJICOMATEPUANIOB), H3y4yeHHE MOJENCH KPUCTAJUIMUECKUX pemEToK anmasza, rpadura, QymiepeHa,
03HAKOMJIEHHE C MPOIIECCOM aACOPOIUU paCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONUCTBOM
MPOTUBOTa3a, NOJy4eHue, COOMpaHue, paclio3HaBaHUE U M3Y4YE€HUE CBOMCTB YIIIEKUCIIOTO ra3a, MPOBEJACHHE
KaueCTBEHHBIX peakuuid Ha KapOOHAT M CHUJHMKAT-MOHBI M H3y4YeHHE MPHU3HAKOB WX MPOTEKaHUs,
O3HAKOMJIEHHE C MPOAYKIUEH CHUIMKATHOW MPOMBILIUIEHHOCTH, PEIIEHHE HKCIIEPUMEHTAIbHBIX 3ajay I0
TeMe «BaxHel11e HeMeTalbl U UX COeTUHEHUS.

MeTanjibl 1 X COeTMHEHUSI

OOmass XapakTepucTUKa XHUMHUYECKHUX OSJEMEHTOB — METajUIOB Ha OCHOBAHMM WX TOJIOKEHUS B
Ilepuomuueckoii cucrteme xumuyeckux eMeHToB [I. M. MengaeneeBa u crpoeHus atroMoB. CrtpoeHue
MeTaJuIoB. MeTalinueckasi CBsI3b M METANIMYecKasi KpUCTAJUINYECKasl peleéTka. DIEeKTPOXUMUYECKUH psf
HanpspkeHU MetaysioB. dusnyeckue M XUMHUYECKHE CBOMCTBAa MeTayuioB. OOmue crnocoObl MOTydeHHs
MeTayuioB. [loHATHE 0 KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CriaBsl (CTalb,
YYT'YH, JIOPATIOMUHUN, OPOH32a) U UX IPUMEHEHHE B OBITY ¥ IPOMBIIIIJICHHOCTH.



[Ilenounsle MeTajuibl: MoJoxKeHHEe B Ilepuonnmyeckoi cucreMe Xxumudeckux aviemenrtos [l .
MenneneeBa, CTpOEHHUE MX aTOMOB, HaxoXAeHWE B mpupoje. dusnueckue W XUMHYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIbl U TUIPOKCUIBI HATpUs U Kanus. [IpuMeHeHne eIoYHbIX METAIOB U
HX COCMHECHUM.

[IlenoyHo3eMeNnbHBIE METAJUIBI MarHMi M KajubUUM: IOJOXKeHHe B llepuogudeckod cucreme
xuMuueckux 3reMmeHToB J1. 1. MenneneeBa, CTpOCHHE UX aTOMOB, HaXOKJI€HUE B npupoae. dusnueckue u
XMMHMUYECKHE CBOMCTBAa MarHus U KanblMs. BaxHeliue coelnHEHUs Kalblus (OKCUJ, THJIPOKCUI, COJIH).
JXKe€ctkocTh BOIBI M CIIOCOOBI €€ yCTpaHEeHUSI.

Amomunuii: nonoxenue B Ilepuonnmueckoin cucreme xumuueckux snemMeHToB I, M. Menneneesa,
CTPOCHHE aTOMa, HaXOXKJCHUE B pupoae. Pu3ndeckne U XUMHUUECKUE CBOMCTBA aTIOMHHUSA. AMPOTEpHBIE
CBOICTBA OKCHJIA U TUAPOKCH/IA ATFOMUHHUSL.

Kenezo: momoxenue B Ilepumommueckoit cucreme xumuyeckux siemeHToB JI. WM. Menpeneesa,
CTpOEHHE aToMa, HaxoxjaeHue B mnpupone. dusnueckue M XuMUYeckue CBoilcTBa xene3za. OKCHUIBL,
ruapokcuabl v conu xenesa (I1) u xxenesa (III), ux cocras, cBoiicTBa 1 NOTydEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3lamMyd METAUIOB U CIUIaBOB, UX (PU3MYECKHMMH CBOWCTBAMH, H3y4EHHUE
pe3ylnbTaTOB KOPPO3WHM METAUIOB (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEpPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSl OKCHJA KaJlbLsg W HaTpHUsl C BOJOW (BO3MOYKHO HCIIOJIb30BaHHE BHUAEOMATEPUAIIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IpoOIiecca TOpEeHus xkele3a B KUCI0po/ie (BO3MOXKHO MCTIOIb30BaHHE
BUJIEOMATEPUANIOB), TPU3HAKOB TNPOTEKAaHUS KAaYECTBEHHBIX pEaKIMi Ha MOHBI: MarHus, KaJbLus,
amoMuHMs, 1uHKa, ckeneza (II) u xemesa (III), menm (II), HabmiogeHWe M OMHMCAaHUE MPOLIECCOB
OKpalllMBaHUs TUIAaMEHU MOHAMH HATpHUsl, KaJdus U KaJblKs (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHAIIOB),
uccienoBaHue aM(OTEpHBIX CBOMCTB THAPOKCHIA aJIOMUHUS M TUAPOKCHIA IMHKA, pELIeHue
SKCIEPUMEHTAJIBHBIX 3334 10 TeMe «BaxkHelie MeTamibl U UX COeTMHEHUSD.

XuMHS U OKPYsKAOIIaA cpeaa

BemectBa u Marepuansl B OBCEIHEBHOM KM3HU YeJIOBEKA. be3omacHOe MCNOIb30BaHUE BELIECTB U
XMUMHUYECKUX peakuuii B ObITy. [lepBas moMOIIb MPU XMMHUYECKHUX 0KOTaxX U OTPABICHUSX.

XUMHYeCcKoe 3arpsA3HeHHe OKpyKarolel cpenpl (ImpelenbHas AOMycTUMas KOHIIEHTpAlHs BEIIECTB,
nanee — [1/1K). Pons XxuMuu B perieHUH 3KOJIOTHYECKUX TTPOOIIEM.

Xumuueckuit IKCnepuUMeHm:

M3ydeHue o0pasIoB MaTeprasoB (CTEKIIO, CIUIaBbl METAJUIOB, TIOJUMEPHBIC MaTEPHAIIBI).

Meostcnpeomemmnunie ceazu

Peanu3anus MeXnpeaMeTHbIX CBS3€M NpU M3YYEHHMM XMMHUU B 9 Kiacce OCYILECTBIISIETCS 4Yepe3
HCI0JIb30BaHME KaK OOILIUX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U MOHSITHUM, SBISIONINXCS CUCTEMHBIMHU
JUISL OTJIEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecCTBEHHO-HAayYHbIE TOHATHA: HAY4YHBINH (DAKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTES,
KJlaccupUKanus, MNEPUOJUYHOCTb, HAONIOIEHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEpPEHHE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEXHOIOTHsI, MaTepUalbl.

®dusnka: marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, U30TOIbI, PAJIUOAKTUBHOCTD,
MOJIEKYJa, IEKTPUUECKUM 3apsi]], MPOBOJAHUKH, IOTYIIPOBOTHUKHU, TUIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
Teno0, 00BEM, arperaTHOe COCTOSTHUE BEIECTBA, Ta3, PacCTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs PelIETKa,
CIUIaBbl, (pU3WYECKHE BEITUYMHBI, €IUHHUIIBI U3MEPEHHUs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
ComnHie.

buonorusi:  gorocuHTe3, apIxaHue, Ouocdepa, IKOCHCTEMa, MHMHEpaJbHbIE  yIOOpeHus,
MHUKPODJIEMEHTBI, MaKPOJIEMEHTBI, IMTATEIIbHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, MOJIE3HbIE HCKOTIAEMBbIE, TOIIIIMBO,
BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHMS NMPOrpaMMBbl OCHOBHOTO OOIIEero oOpa30BaHUS JOCTHIalOTCS B
xone oOy4eHHs XUMHUH B €AWHCTBE Yy4eOHOW M BOCHMTATENBHOW JEATENILHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUMCKAMHU COLMOKYJIBTYPHBIMHU U 1YXOBHO-HPAaBCTBEHHBIMU LICHHOCTAMHU, IIPUHATBIMH



B 00IIeCTBE MPaBUIAMHA U HOPMaMH TOBEJCHHSI M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS
U COLMATIM3aluu 00yJaronInXcs.

JIMYHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTh OOYUYAIONIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMM U PaCIIMPEHUE OMBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B
YacTH:

1) naTpuoTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIICHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIICJIUIO,
MMOHMMAaHMS 3HAYCHHUS XMUMHYECKOM HAyKM B J>KM3HU COBPEMEHHOTO OOIIECTBA, CIMOCOOHOCTH BIIAJIETh
JOCTOBEpHOW MH(MOpPMAIIME O TIEPEIOBBIX JOCTIKEHHUSIX U OTKPBITUAX MHUPOBOU M OTEUYECTBEHHON XMMMWH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIUTAHUS:

MPEACTABJICHUS O COIMAJIBHBIX HOPMax W MpaBUIaX MEXJIMYHOCTHBIX OTHOLIEHWH B KOJUICKTHBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HON, yUeOHOUCCIIe10BaTENbCKOW, TBOPUECKOHN U
JIPYTUX BUJAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIHLHOCTH MPH BBHITIOJHEHUU
y4eOHBIX, TO3HABATEJIBHBIX 3a/1a4, BBITOJHCHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUH YYEOHBIX
MPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHMMAaHHUIO U B3aUMOTIOMOIIM B TMPOIIECCE ITON yueOHOU JESATEINBHOCTH,
TOTOBHOCTH OILIGHMBAaTh CBOE TOBEJCHHE W TOCTYNKH CBOMX TOBApHUIIEH C TMO3UIIMUM HPABCTBEHHBIX W
MPaBOBBIX HOPM C YYETOM OCO3HAHUSI TOCIEACTBUIN TTOCTYIIKOB;

3) HIEeHHOCTH HAYYHOI'O TIO3HAHMSI:

MHPOBO33PECHUECKHE TMPEACTABICHUS O BEMIECTBE M XHUMHYECKOW pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIONIME OCHOBY JUUISI TTIOHUMAHMs CYIIHOCTH HAyIHOM
KapTUHBI MHUpa, TMPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPHUPOJBI, B3aWMOCBSI3IX
YeJIOBEKa C MPUPOIHOU CPEOi, O PO XUMHUHU B TIO3HAHUH dTUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHUBBI, HANPABJICHHBIC HA TOJIYIYCHHE HOBBIX 3HAHWU MO XWMHH, HEOOXOIMMBIC
JUIsi  OOBSICHEHUsI HAOMIOJAaeMbIX TPOIECCOB W SIBJICHUM, TIMO3HABaTEIbHOW, WH(POPMAIIMOHHON |
YUTATEIbCKON KYyJAbTYphl, B TOM 4YHCJIE HABBIKOB CaMOCTOSITENIbHON paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOM, JOCTYITHBIMH TEXHUUECKUMH CPEACTBAMH MH(OPMALIMOHHBIX TEXHOJIOT Ui,

UHTEpeC K OOy4eHHI0O U TO3HAHMIO, JI0003HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHMI0, TMPOEKTHONM U HCCIEIOBATENbCKOM JIEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHIIeM;

4) ¢popMupOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHUE LEHHOCTH JXM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKM Ha
3I0pPOBBIM 00pa3 >KW3HMU, OCO3HAHWE MOCHEACTBUM M HEMPHUITHE BPEAHBIX INPUBBIUEK (yIMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHUs), HEOOXOAUMOCTH COOIIOJICHHS MPaBHI OE30MACHOCTH MPU OOPAILEHUH C
XMMHYECKUMH BEIIECTBAMU B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOro BOCIHIHUTAHHUS:

UHTEpEC K MPaKTHYECKOMY U3YyYeHHUI0 Mpodeccuil u TpyAa pa3MuyHOro poja, YBaKCHHE K TPYAy U
pe3ynbTaTaM TPYJOBOH AESATENbHOCTH, B TOM YHUCJIE HAa OCHOBE MPHUMEHEHUs MPEAMETHBIX 3HaHUH IO
XMUMHH, OCO3HAHHBIA BBIOOP WHIUBUIYATbHOM TPACKTOPUU MPOJODKEHHUS 00pa3oBaHus € y4ETOM
JUYHOCTHBIX MHTEPECOB U CMOCOOHOCTH K XHUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHON
npodeccHoHANbHON AESITENbHOCTH W Pa3BUTHS HEOOXOIAMMBIX yYMEHMI, TOTOBHOCTH AJalTUPOBATHCA B
npodeccuoHalbHOM cpeae;

6) 9KOJI0rHYECKOr0 BOCIIUTAHMSI:

HKOJIOTHYECKHU IIeJiecoo0pa3Hoe OTHOIIEHHE K MPUPOJE KaK UCTOUHUKY JKU3HHU Ha 3emiie, OCHOBE eé
CYIIIECTBOBaHMS, IMOHUMAaHHE IIEHHOCTH 3J0pOBOr0 M 0Oe30macHOro o0Opasza »KH3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3MUYECKOMY U MICUXHYECKOMY 37I0POBBIO, OCO3HAHUE [IEHHOCTU COOOACHHUS
MpaBUJI 0€30MACHOTO MOBEACHUS MPH padoTe C BEIIECTBAMH, a TAKXKE B CUTYAIIHSIX, YTPOXKAIOIIUX 3I0POBBIO
U JKU3HMU JIIOJICH;

CIOCOOHOCTH TPHMEHATHh 3HAHUS, MOJy4YaeMmble MPU HU3YUYEHUHM XUMUHU, JUIS pEUIeHHs 3ajad,
CBSI3aHHBIX C OKpYXalolleld MPUPOJHON Cpeoil, Uil TOBBIIIEHUS YPOBHSI 3KOJOTHUECKOW KYIbTYpHI,
OCO3HAHHs TJI00ATBFHOTO XapaKTepa SKOJIOTHYECKUX MPOOIEM U MyTel MX pelIeHus: MOCPEACTBOM METOJIOB
XUMHUHU, OKOJOTMYECKOIO  MBIIUIEHUS, YMEHUS pPYKOBOJCTBOBAaTbCS KM B  II03HABaTEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM ITPaKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI



B cocraBe MeTanpenMeTHBIX pe3yabTaTOB BBLACISAIOT 3HAUUMBbIE 751 (GOPMUPOBAHHS MHUPOBO33PEHUS
oOImieHay4YHble TOHATHUS (3aKOH, TEOpHs, MPUHIMII, TMIOTE3a, (aKT, CHCTEeMa, MPOIECC, IKCIEPHUMEHT U
Jpyroe.), KOTOpbIe MCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETaxX M MO3BOJSIOT Ha OCHOBE
3HaHUH W3 ITHX NpeaMeToB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAay4YHOW KapTUHE MHUpa, U
YHUBEpCAJIbHbIE Y4YEOHbIE MAEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHHKAaTHUBHBIE, PETYISATUBHBIE), KOTOPbIE
obecrieynBarOT (OPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHIO
y4eOHOM e TeTbHOCTH.

Ilo3naBaTenbHBbIC YHUBEpPCcAJIbHbIE y4eOHbIe AelicTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHHMSI UCIIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIILIEHUS IIPU OCBOEHUU 3HAHMM: PacKpbIBaTh CMBICI
XMUMHMUYECKUX TMOHATUN (BBLAENATHh UX XapaKTEpPHbIE NMPHU3HAKM, YCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU
MOHATHUSIMHU ), UCIIOJIb30BATh MOHSTUS 17151 OOBSICHEHUSI OT/IENIbHBIX (DAKTOB U SBJIEHUH, BBIOMPATh OCHOBAHUS
U KpUTepUU s Kilaccu(UKalMM XMMHMUYECKHX BEIIECTB U XUMHUYECKMX pEaKIMi, ycTaHaBIMBATh
MIPUYMHHO-CIIEACTBEHHbIE CBA3M MEXAY OOBEKTaMU M3y4YEHMs, CTPOUTh JIOTHYECKHE pPACCYKICHUS
(MHIYKTUBHBIE, TETYKTUBHBIE, 10 AHAJIOTHH), JIeJIaTh BHIBOJIbI U 3aKIIOUCHMUS;

YyMEHHE TPHUMEHATh B IMpOLECCe IO3HAHUs TMOHATHS (IpEeaIMETHbIE W  MeETallpeIMETHBIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIEH, UCIOIb3yEMbIE B XUMUH, IPE0OPa30BbIBATh UIUPOKO MPUMEHSEMBIE B
XUMHMHM MOJIENIbHBIE MPEJCTABICHUS — XMMHUYECKUI 3HaK (CHMBOJI 3JIEMEHTAa), XUMHUYeckas ¢opmyna U
ypaBHEHHE XUMUYECKOM peakIuu — MpU peHIeHHH Yy4eOHO-TIO3HABaTENbHBIX 3aJay, C Y4ETOM 3TUX
MOJENBHBIX MPEACTABICHHUH BBISBIATh U XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKH N3Y4aeMbIX 00BEKTOB
— XUMHUYECKHX BEIIECTB U XUMHYECKUX peakUui, BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPHUYUHHO-
CIIEJICTBEHHBIE CBSA3H U IIPOTUBOPEUUS B U3Y4aEMbIX IIPOLIECCaX U SBICHUSIX.

Ba3oBrble uccienoBarebCKue AeiicTBUSA:

YMEHHE HCHOJIb30BaTh ITOCTABJICHHBIE BONPOCHI B KAayeCTBE MHCTPYMEHTA IIO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI JUIsl JOPMHPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

IpUOOpPETEHUE ONbITa MO IUIAHUPOBAHMIO, OpraHM3allid U IPOBEACHUIO  YUYEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOA0M IpoIiecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €r0 pe3ysbTar,
(bopMynupoBaTh 0000IIEHNS U BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIIATh
OTYET O TIPOJICITAHHON padoTe.

Pabora c undpopmanueii:

yYMEHHE BBIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALMIO PA3JIMYHBIX BUAOB U (HOpM
IPEJCTABICHUS, IOJIyJaeMYK W3 Pa3HbIX HMCTOYHHUKOB (HAY4YHO-IIOIYJISIpHAs JMTEpaTypa XUMHUYECKOI'O
coJiepKaHus, CIIPaBOYHbIe HocoOus, pecypcbl MHTepHeTa), KPUTUYECKU OLICHMBATH NPOTHUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHUE NPUMEHATh pa3IMyHble METOJbl W 3alpoChl NpPU MOUCKE M O0TOOpe HHpopManuu u
COOTBETCTBYIOLIMX [JaHHbBIX, HEOOXOJUMBIX JJIsI BBINOJHEHMs Y4eOHBIX M II03HABaTENbHBIX 3ajay
ONpeNeNéHHOrO0  THUMA, HOpuoOpeTeHHe ombplta B OOJIACTM  MCIOJIb30BaHMS ~ MH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHi, OBJIaICHUE KYJIBTYPON aKTUBHOI'O MCIIOJIB30BAHUS PA3JINYHbIX TOMCKOBBIX
CHCTEM, CaMOCTOSITEJIbHO  BBIOMpaTh ONTHUMAlbHYIO (QOpMYy IHpeAcTaBieHUs HUHPOpMALUU U
WUTIOCTPUPOBATh PeIIaeMble 3a/1aul HECIOKHBIMU CXEMaMHM, JuarpaMMamu, IpyrumMu Gopmamu rpaguku u
UX KOMOMHAIMAMU;

YMEHHUE UCMOJb30BaTh U aHAIW3UPOBATh B Ipolecce YUeOHON M HCCIIeA0BATENILCKOM AEATEIbHOCTH
MHGOpPMALMIO O BIUSHUM HPOMBIIJICHHOCTH, CEJIbCKOIO XO34HCTBA W TpPAHCIOPTAa HAa COCTOSIHUE
OKpYXKarollel MPUPOIHOMN CPEIbI.

KoMMyHuKaTHBHBIC yHHBEpPCaIbHbIe y4eOHbIC JeHCTBHS:

YMEHHUS 3a/1aBaTh BOIPOCH! (B X0J€ Auanora u (Win) JUCKYCCHM) MO CYIIECTBY 00CYXIaeMON TEMBI,
(bopMynUpOBaTh CBOU MPEAIOKEHHSI OTHOCUTENBHO BBITIOJIHEHUS NMPEATI0KEHHOM 3a1auu;

YMEHHSI TPEACTABIATH IOJYYECHHBIE PE3YJAbTaThl I103HABATEIBHOW JEATENBHOCTH B YCTHBIX H
IIICBMEHHBIX TEKCTax; JejaTh IPE3EHTALUI0 pPE3yIbTATOB BBINOJHEHUS XUMHUYECKOTO HKCIEPUMEHTA
(;1abopaTopHOTro OIbITa, Ta00PATOPHOI pabOTHI 1O MCCIEJOBAHUIO CBOWCTB BEIIECTB, y4E€OHOTO MPOEKTA);

yMeHHUs y4eOHOro COTpPYAHHYECTBA CO CBEPCTHHKAMM B COBMECTHOH IIO3HABaTENbHOU M
HCCIIEIOBATENILCKOM /IEATENIbHOCTH MpPU PpEIIeHUHM BO3HMUKAIOUIMX MpOoOJieM Ha OCHOBe YuéTa oOmMX
MHTEPECOB U COTJIACOBAHUS MO3UIMH (00CYX/1eHHs,, 0OMEH MHEHHUSAMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIHS
COBMECTHBIX JICUCTBUH, OTIpe/ie]IeHne KPUTEPUEB 110 OLIEHKE Ka4eCTBa BBIIIOJIHEHHON PabOThI U IpyTHe).



PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eHCTBHS:

YMEHHE CaMOCTOSITEJIBHO  OIpPENEATh LEIU  JESATENbHOCTH, IUIAaHMpPOBaTh, OCYILECTBIATH,
KOHTPOJIUPOBaTh M MpPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BHIOMpaTh Hamboiiee
3 PeKTHBHBIE CIOCOOBI PElICHHUs Y4eOHBIX M TO3HABATENLHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIATH HIIH
KOPPEKTUPOBATh NPEUIOKEHHBI AJITOPUTM JCHCTBUU IPHU BBIIIOJHEHUM 3aJaHUM C YYETOM IOIY4YCHUS
HOBBIX 3HAHHUH 00 M3ydaeMbIX 0OOBEKTaX — BEUIECTBAX M PEAKIMAX, OLICHUBATH COOTBETCTBUE MOJIYYSHHOTO
pe3yiabTaTa 3asBICHHON II€JIM, YMEHHE HCIO0JIb30BATh M aHAJIM3UPOBATh KOHTEKCTHI, IpEAjaraeMble B
YCIOBHHM 3aJJaHUI.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3ylbTaToOB MO OCBOCHHUIO O0S3aTENBHOTO COACPIKaHUS, YCTaHOBIIEHHOTO
TaHHOU (enepanbHOil padouell MporpaMMoOl, BBIICISIOT: OCBOCHHBIC OOYYArOIIMMUCS HAyJYHBIC 3HAHWS,
YMEHHUSI U CIOCOOBI JACHCTBHIA, criennduyeckue Ui MpeIMeTHON o0mactu «XuMHS», BUIBI 1ESTETbHOCTH
[0 TOJYYEHUI0 HOBOTO 3HAHHWS, €r0 HHTEpHpeTalud, NpeoOpa3oBaHHI0O M IPUMEHEHHUIO B PA3IUYHBIX
y4eOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOyuenus B 8 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaThb
c(OPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSTHH: aTOM, MOJEKYlIa, XUMMHYECKUH DJIEMEHT,
MIPOCTOE BEIECTBO, CIIO)KHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCHTEJIbHAs aTOMHAasl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBasi JI0Ji1 XMMHMYECKOTO 3JEMEHTa B COEIUHEHHM, MOJISIPHBIH O00BEM, OKCHI, KHCIOTA,
OCHOBaHHUE, COJIb, DJEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCICHUS, XUMHYECKas peaxIus,
KJIacCU(UKaAIUsl PeaKIil: peakuuu COEAMHEHHUS, PEeaKIUH Pa3JIOKEHHUs, PEeaKIHH 3aMelleHus,
peakiuu oOMeHa, 3K30- U 3HJOTEPMHUYECKHE PEaKlUHU, TEII0oBON A deKT peakiuu, SIpo aroma,
AIIEKTPOHHBINA CJION aToMa, aTOMHasi OpOHTalb, paAuyC aToMa, XUMUYECKasi CBS3b, MOJIApHAS U
HEMnoJIIpHasi KOBAJICHTHAasl CBA3b, MOHHAS CBS3b, MOH, KaTHOH, aHHUOH, PacTBOP, MaccoBasi IO
BelecTBa (MPOIEHTHAs KOHIIEHTPAIs) B PaCTBOPE;

® MJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHUX IOHATHHA U MPUMEHSTH OTU NOHATHS IIPU
ONMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

® UCMOJb30BATh XUMHYECKYIO CHUMBOJIMKY Ul COCTaBJIEHUS (OPMYJ BEIIECTB M YypaBHEHUH
XUMHUYECKUX PEAKIINH;

® OINpeAeNsITh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OWMHApHBIX COEAMHEHMSX, CTEIEHb OKHUCIECHHUS
3JIEMEHTOB B OWHApHBIX COEJUHEHUSX, NMPHUHAJIKHOCTh BELIECTB K OINpPENeIEHHOMY KIJaccy
COEJMHEHUH 1o GopMyiaMm, BUJ XUMHUUECKOHN CBA3M (KOBAJCHTHAs M MOHHAs) B HEOPIaHUYECKUX
COCMHEHUX;

e packpbiBath cMbicha Ilepunoanueckoro 3akona JI. M. MengeneeBa: 1eMOHCTpUPOBATh OHUMaHUE
MEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XHMHYECKHUX DJIEMEHTOB OT HX IIOJIOKEHUS B
Ileproguueckoi cucreme, 3aKOHOB COXPAaHEHMSI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HMsI, 3aKOHa ABOrazpo;

® ONUCHIBaTh M XapakTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit cucTEMbl XUMHUYECKUX
3JIEMEHTOB: pa3jinyaTh MOHATHUS «IJIaBHas noAarpynna (A-rpymmna)» u «mobouHas noarpynna (b-
rpyImmna)», Majble 1 00JbIIne NepHObl, COOTHOCUTh 0003HAYEHMSI, KOTOPbIE UMEIOTCS B TabIMLIe
«Ilepuomuueckass cucreMa xumuueckux odsaemeHtoB JI. WM. Menngeneesa» ¢ 4nciaoBBIMU
XapaKTepUCTUKAMU CTPOCHMS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, olluee
YHCII0 AIEKTPOHOB U pacrpesieeHre X 10 EKTPOHHBIM CI0sIM);

e KJacCU(UIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHMUECKHE BEIIECTBA, XMMUYECKUE pEeaKIHH
(10 YMCIly U COCTaBy y4acTBYIOIMX B PEAKIIMM BEIIECTB, 110 TEIUIOBOMY 3D DEKTY);

® XapakTepu3oBaTh (ONMUCHIBATh) OOILIME XMMHUYECKHE CBOMCTBAa BEIIECTB PA3JIUYHBIX KIIACCOB,
MOATBEPK/1asl ONMCAHNUE IPUMEpPAMHU MOJIEKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKHX
peaKuuit;

® IIPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXHOCTH
MIPOTEKAHUS XMMHUYECKUX NPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSAX;



BBIUUCIIATE OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XUMHUECKOTO 3JE€MEHTa 10 (opMyse COEIUHEHMs, MAacCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE,
IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMHUUYECKOU pEaKlny;

IIPUMEHATh OCHOBHBIE ONEPALUU MBICIMTEIBLHON AEATEIbHOCTH — AHAJIU3 M CHUHTE3, CPAaBHEHUE,
00001IeHne, CUCTEMATH3aUI0, KIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CIICACTBEHHBIX CBSI3EH —
JUIS M3y4EHUS CBOWCTB BEIIECTB M XHUMUYECKMX pEaKlui, €CTECTBEHHO-HAyYHbIE METO]IbI
MO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOICTUPOBAHUE, SKCIIEPUMEHT (PeaJIbHbIA U MBICIICHHBIH );

ClIeoBaTh MpaBHJIaM MOJIb30BAHUS XUMHUYECKOH MOCYIOHW M JIaOOpaTOpHBIM 00OpPYIOBaHHEM, a
TaKKe MpaBuiaM OOpallEeHUsl ¢ BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUMSIMHU IO BBIIIOJIHEHHUIO
71a00paTOPHBIX XMMHYECKHX OIBITOB MO MOJYYCHHI0O M COOMPAaHUIO Ta3000pa3HBIX BEUIECTB
(Boopoda W KHUCIOpOJa), NPUTOTOBJIEHHIO PACTBOPOB C OIpEAEAEHHOW MaccoBOM JoJiei
pacTBOPEHHOIO  BEILIECTBA, IUIAHUPOBAThb M IPOBOJAUTH XUMHUYECKHE OSKCIIEPUMEHTHI 110
pacrno3HaBaHUIO pAcTBOPOB IIENOYEH M KHUCIOT C IOMOUIBI0 HMHJUKATOPOB  (JIAKMYC,
(benondranen, METUIOPAHK U JIpyTHE).

K xonuy oOyueHuss B 9 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTPa’KaTh
c(OpPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUM:

PaCKpBIBATh CMBICII OCHOBHBIX XMMHYCCKHX MOHSITHH: XUMHYECCKHUH 9JICMCHT, aTOM, MOJICKYIJIA,
WOH, KaTHOH, AaHWOH, TPOCTO€  BEIIECTBO,  CJOXHOE  BEIIECTBO,  BAJIEHTHOCTb,
QJICKTPOOTPULIATCIBHOCTE, CTCIICHb OKHCIICHHA, XUMHUUYCCKasA pPCEaKlusd, XUMHUUYCCKasaA CBA3b,
TerI0BOM 3¢ (eKT peakuuu, MoJb, MOJSPHBIA 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEIEKTPOJIUTHI,
ANEKTPOJIUTAYECKAS JUCCOIMANMS, PpEaKIHH HMOHHOTO OOMEHa, KaTajau3aTtop, XUMUYECKOe
PaBHOBECHCE, O6paTI/IMI)Ie u H€O6paTI/IMI>Ie PEaKIMH, OKUCIUTCIIbHO-BOCCTAHOBHUTCIILHBIC PCAKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHUE, aJUIOTPONHs, aM(OTEpHOCTb,
XUMUYECKas CBSI3b (KOBAJCHTHAs, HOHHAS, METAJUINYECKAs), KPUCTAITMIECKAs PEMIETKA, KOPPO3HS
METaJIOB, CIUJIaBbl, CKOPOCTh XMMHUYECKOUN pEaKIuu, NpeeabHo aonyctuMas konuentpauus [1JIK
BEIIIECTBA;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI M MPUMEHSATh 3T MOHATUS IPU
OTHMCAHUU BEUIECTB U UX MPEBPAILCHUI;

HCIO0JIb30BAaTh XMMHMUYECKYI0 CHMBOJIMKY JJIsi COCTaBlieHHS (OopMya BEHIECTB M ypaBHEHUH
XUMHUYECKUX PEAKIINH;

OTpEeNATh BAJICHTHOCTb M CTENEHb OKHCICHUS XUMHUYECKHX D3JEMEHTOB B COCIUHEHHSIX
pPa3IMYHOTO COCTaBa, IMPHHAJUICKHOCTh BEIIECTB K OIpPENeIEHHOMY KIACCy COCAMHEHUH 110
dbopmynam, BUJ XMMHUYECKON CBs3U (KOBaJCHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPraHHMUECKUX
COCIMHEHUSX, 3aps]] MOHA IO XHMMHUYECKOH ¢opmyse, XapakTep cpeabl B BOJIHBIX pPacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANINYECKON PeIIETKH KOHKPETHOTO BEIIECTBA,
packpbiBaTh cMmbichn llepuonmyeckoro 3akona J[. M. MengeneeBa M JIE€MOHCTPUpPOBATh €ro
MOHMMAaHKe: ONMUCHIBaTh U XapakTepu3oBaTh TabnuuHyro Gopmy I[lepuoauueckoil cucTEMBI
XMMHYECKUX SJIEMEHTOB: pa3linyaTh MOHSTHUS «TJIaBHas moAarpymma (A-Tpymma)» u «noOovHas
noarpynna (b-rpymnma)», maneie W OOJNBIIME MEPUOMABI, COOTHOCUTH O0O3HAYECHHsS, KOTOPbHIE
UMEIOTCS B MEPUOJUYECKON Taliuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsll A1pa, 00lIee YUCIOo JIEKTPOHOB U paclpeaeseHrue ux 1mo
AIIEKTPOHHBIM CJIOAM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB AJIEMEHTOB M MX
COEIMHEHUH B Mpeenax MajiblX MEPUOJIOB U IIaBHBIX MOATPYII C YUETOM CTPOCHHS UX aTOMOB;
KIACCU(UIIMPOBATh XUMHUYECKHE HJIEMEHTHhI, HEOPTaHUYECKUE BEIIEeCTBA, XMMHYECKHE DPEaKIINH
(M0 YMCIly ¥ COCTaBY yYacCTBYIOIIUX B PEAKIIUU BELIECTB, MO TEIIIOBOMY 3(PeKTy, M0 U3MEHEHUIO
CTENIEHEH OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OONIME W CcHerudHUYecKue XHUMHUYECKHe CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPKAAsl ONMHUCAHME NMPUMEpPAMU MOJIEKYJSPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTUYECKON TUCCOIMAIIMU KHUCIIOT, IIeJI0Ye U COJIeH, MOJIHbIE U
COKpaI€HHbIE ypaBHEHHS peakluii MOHHOTO OOMEHa, YpaBHEHHS pEeaklui, MOATBEPKIAAIOIINX
CYILECTBOBAaHUE T'€HETUUECKON CBSI3U MEXY BEIIECTBAMM PA3JIUYHBIX KJIACCOB;



PacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEIACTBOM COCTABJICHUS
AJIEKTPOHHOTO OallaHCca ITUX PEaKInii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHMS, BOBMOXKHOCTH MPOTEKaAHUS
XUMUYECKUX MPEBPAILICHHUIN B pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO JJIEMEHTa Mo (GOopMyJie COCIUHEHUS, MAcCCOBYIO JOJIO BEIIEeCTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUECKON pEaKIInH;

coOroaTh TpaBHWiIa IMOJIB30BAHUS XMMUYECKOW TIOCYION M JIabopaTOpHBIM OOOpYJIOBAHHEM, a
TaKKe MpaBWiIa OOpallleHUs] C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJTHEHHUIO
a00pPaTOPHBIX XUMHUYECKHX ONBITOB IO TIOJYYCHHIO M COOMpAHHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

MPOBOJUTHh  PEAKIMH, TMOATBEPHKAAIONINE KAYECTBEHHBIH COCTAB  PA3JIMYHBIX  BEILIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpHA-, OpoMHI-, HMOAMI-, KapOoHaT-, (ocdar-, cuimkar-,
cynbdar-, THIPOKCUI-UOHBI, KATHOHBI aMMOHUS M MOHBI MU3YUYE€HHBIX METAJIOB, TIPUCYTCTBYIOIINE
B BOJIHBIX PaCTBOpax HEOPTraHUYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIE OTEpaIlUU MBICIUTEIHHON JEATEILHOCTH — aHallu3 U CHUHTE3, CPaBHEHUE,
0000111eHIEe, CUCTEMATHU3AINIO, BBISBICHUE MPUINHHO-CICICTBEHHBIX CBSI3€H — I M3Yy4EHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH, ECTECTBEHHO-HAYYHbIE METOJbI TIO3HAHUSI —
HaOIOZICHUE, M3MEPEHNEe, MOICTUPOBAHUE, IKCIIEPUMEHT (pealbHBINA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KUIIACC
Ne KosnyecTBo 4acoB Yuer paboueii
| oenosmesie | pasen | Saekrpomue undponti e o
Bcero HbIE yecKue oﬁpasoBaTeanLIe PeCypChI
/ TEeMIIPOTrPaMMBbl U3 MOIYJISI POTrPaMMBbl
- padoThI padoThI 34
Pasznea 1.I1epBoHavyanbHbIeXUMHYECKUECTTOHSATHS
Xumus — BaxKHas 1,2 3,42572,5.3,5.6,
o0acTe 5.13,5.15, 6.1, 6.2, 5.1,
11| C€CTECTBO3HAHHS I 5 5 bu6mmoreka [IOK 5.2,5.3,5.11, 5.12, 5.15,
' MPaKTUIECKON https://m.edsoo.ru/7f41837c 5.16
JEeSITEIHLHOCTH
YyeJIoBeKa
1,2,3,42,52,5.3,5.6,
19 BemtectBa u 15 1 bu6mmoreka [IOK 5.13,5.15, 6.1, 6.2, 5.1,
' XUMHUYECKUEPEAKITUU https://m.edsoo.ru/7f41837c 5.2,5.3,5.11,5.12, 5.15,
5.16
Hroro mo pazneny 20

Pa3znen 2.BaxkHeiimme npeacTaBuTe 1 HEOPraHU4eCKUX BelleCTB

Bo3znyx. Kucnopoa.

bu6mmoreka [IOK

1,2,3,4.2,52,53, 5.6,
5.13,5.15,6.1,6.2, 5.1,

21 Tonsmue 06 oxcnax 6 https://m.edso00.ru/741837¢ 5.2,5.3, 5.11, 5.12, 5.15,
5.16
1,2, 342,52, 5.3,5.6,
29 Bopopoa.Ilonsrue o 8 1 bubnunoreka [IOK 5.13,5.15, 6.1, 6.2, 5.1,
' KUCIIOTaX U COJSX https://m.edsoo.ru/7f41837c 5.2,5.3,5.11,5.12, 5.15,
5.16
Bogpa. PactBopnl 1,2,3,4.2,52 53,56,
’3 Hoi;ﬁ o o0 pBL- . . . Bu6muorexa IIOK 5.13,5.15, 6.1, 6.2, 5.1,

' https://m.edsoo.ru/7f41837c 5.2,5.3,5.11, 5.12, 5.15,
OCHOBAaHUAX 516
OCHOBHBIEKIACCEIHEO Bu6muotexa LIOK 1,2 3,42,572,5.3,5.6,

2.4 | praHMYecKUXcoeInHE 11 1 1 httos://m.edsoo. ru/7f41837¢ 5.13,5.15, 6.1, 6.2, 5.1,
HUAN pS.//m. : 5.2,5.3,5.11, 5.12, 5.15,
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Hroro no pazaeny
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Paznen 3.1lepnoanueckuii 3axon u [lepuoanyeckasi cucrema xumuideckux 3jieMenToB JI. . Menjeneena.

CTpOCHHeaTOMOB. Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€akuuu

[Tepuroanyeckwmii 1,2 3,422,572, 5.3,5.6,
3aKOH U 5.13,5.15, 6.1, 6.2, 5.1,
[Tepuonyeckas Bu6mmorexa LIOK 5.2,5.3,5.11, 5.12, 5.15,
3.1 | cucTeMa XUMHYECKHX 7 ) 5.16
https://m.edsoo.ru/7f41837c
anemenTtoB /l. W.
Menneneena.
Crtpoenue atoma
Xumuueckas CBA3b. 1,2 3,42572,5.3,5.6,
3.9 OKHUCIUTEIIBFHO- 5 1 bu6mmoreka [IOK 5.13,5.15, 6.1, 6.2, 5.1,
' BOCCTaHOBUTEIBHEIE https://m.edsoo.ru/7f41837c 5.2,5.3,5.11, 5.12, 5.15,
peakuuu 5.16
1,2, 342,52, 5.3,5.6,
ViToro 1o pasieny 15 bubnuoreka [JOK 5.13,5.15, 6.1, 6.2, 5.1,
https://m.edsoo.ru/7f41837c 5.2,5.3,5.11,5.12, 5.15,
5.16
1,2,3,4.2,52,5.3,5.6,
P ——— 3 bu6mmoreka [IOK 5.13,5.15, 6.1, 6.2, 5.1,
https://m.edsoo.ru/7f41837c 5.2,5.3,5.11,5.12, 5.15,
5.16
OBILIEE KOJIMYECTBO
YACOB I10 68 4 5
I[TPOTPAMME
9 KJIACC
Ne KosunuecTBo yacoB Yuer paboueii
| Boenonnesie | pasrn | Saekrpome undponna e ko
/ TeMIPOrpaMMbl Beero | mble HecKkue 00pazoBaTeLHLIE PECYPCEI M3 MOJYJISl POrPaMMbI
. padoThI padoThI 34

Pa3nen 1.BemecTBO 1 XMMHU4YeCKHeE PeaKIMU

11

IToBTOpEeHue u

5 1

bubmunorexa [IOK

1,2,34.2,52,53,5.6,



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

yrIIyOJeHUEe 3HAHUI https://m.edsoo.ru/7f41a636 5.13,5.15, 6.1, 6.2, 5.1,
OCHOBHBIX Pa3/IeJiOB 5.2,5.3,5.11,5.12, 5.15,
Kypca 8 kiacca 5.16
OcHOBHBIE3aKOHOMED 1,2,342525356,
12 HocTHxHMMYeCKHXpea 4 bubmunoreka IIOK 5.13,5.15, 6.1, 6.2, 5.1,
. https://m.edsoo.ru/7f41a636 5.2,5.3,5.11,5.12, 5.15,
KA
5.16
DNEeKTPOTUTHYECKAS 1,2 3,422,572, 5.3,5.6,
13 JIMCCOLALINSL. 8 bubmnoreka LJOK 5.13,5.15, 6.1, 6.2, 5.1,
' XUMUYECKUE PEAKITUN https://m.edsoo.ru/7f41a636 5.2,5.3,5.11,5.12, 5.15,
B pacTBOpax 5.16
Hroro no pazaeny 17
Pasznen 2.HemeTa/sIbI H HX COeTMHEHUS
OoGmas 1,2, 3,42,5.2,5.3,5.6,
XapaKTepUCTHKA 5.13,5.15, 6.1, 6.2, 5.1,
21| xummueckux 4 buomorexa LIOK 5.2,5.3,5.11, 5.12, 5.15,

anemeHTOB VIIA-
rpynsbl. ['anoreHst

https://m.edsoo.ru/7f41a636

5.16

Oo6mas 1,2, 342,52, 53,56,
XapaKTepUCTHKA 5.13,5.15, 6.1, 6.2, 5.1,
29 XAMHAYECKUX 5 bu6mmoreka [IOK 5.2,5.3,5.11,5.12, 5.15,
' seMeHnToB VIA- https://m.edsoo.ru/7f41a636 5.16
rpymmnbl. Cepa u
e€coeIMHEHNST
OOmas 1,2,3,4.2,52,5.3,5.6,
XapaKTEPUCTUKA 5.13,5.15, 6.1, 6.2, 5.1,
' https://m.edso0.ru/7f41a636 '
rpynmnsl. A3oT,
¢dochop u ux
COCIMHCHMS
OO6mas 1,2, 342,52, 53,56,
XapaKTepUCTHKA 5.13,5.15, 6.1, 6.2, 5.1,
24| xumpmeckux 8 bubmorexa LOK 5.2,5.3, 5.11, 5.12, 5.15,

aneMeHToB [VA-
IPYIIBL. YTIEPOI U

https://m.edsoo.ru/7f41a636

5.16



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KPEMHMH U UX
COCIMHEHUS

Hroro o pazaeny

25

Pazgen 3.MeTasiibl M UX COeINHEHUA

1,2,3,42,52,53,5.6,

31 OOmuecBoiicTBaMeTall 4 bubnunoreka [IOK 5.13,5.15, 6.1, 6.2, 5.1,
' JIOB https://m.edsoo.ru/7f41a636 5.2,5.3,5.11,5.12, 5.15,
5.16
1,2, 342,52, 53,56,
39 Baxkueiinme metannbl 16 bu6mmoreka [IOK 5.13,5.15, 6.1, 6.2, 5.1,
' U UX COEIUHEHUS https://m.edsoo.ru/7f41a636 5.2,5.3,5.11,5.12, 5.15,
5.16
Hroro mo paznery 20

Paznen 4. Xumus U OKpyxawiuas cpeaa

BemectBa n

1,2,3,42,52,53, 5.6,

a1 3 Bu6miorexa [IOK 5.13,5.15, 6.1, 6.2, 5.1,
- | MATCpHAlIBl B XKUSHH https://m.eds00.ru/7f41a636 5.2,5.3,5.11, 5.12, 5.15,
YgCcJIOBCKAa
5.16
Hroro mo pazneny 3
1,2, 3,42, 52 53,56,
PeseDBHOCEDEMS 3 bu6mmoreka [IOK 5.13,5.15, 6.1, 6.2, 5.1,
P P https://m.edsoo.ru/7f41a636 5.2 53,511 5.12, 5.15
5.16
OBIIEE KOJIMYECTBO
YACOB 10 63

I[TPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IMPOBEPAEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI 0CBOEHHUsSI OCHOBHOI
MPOBEPSIEMOro o
pesybTaTa o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
1 ITo teme: «IlepBoHaYanbHbIE XUMUYECKUE TTOHATHUS»
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHATHH: aTOM, MOJICKYIIa,
XUMUYECKANA DJIEMEHT, IMPOCTOE BEIIECTBO, CJOXKHOE BEIECTBO, CMECh
(omHOpOMHAsS W HEOJHOPOIHAsS), BAJICHTHOCTh, OTHOCHUTEIIbHAS AaTOMHAs |
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISPHAs Macca, MaccoBas
11 JIOJISI XMMHYECKOTO JJIEMEHTa B COCIUHEHUH, MOJISIPHBIA 00BEM, XMMHYECKas
peaxius, KiiacCu(UKaus peakiuii: peakiuyd COSAMHCHUS, PEaKIIUU Pa3I0KCHHUS,
peaKkuu 3aMelICHUs, pPeakiud OOMEeHa, dK30- M DHJOTCPMUUYCCKUE PEaKIUH,
TEIUIOBOM 3(PQEeKT peakimuu, pacTBOp, MaccoBas JOJsI BemiecTBa (IIPOICHTHAS
KOHLIEHTpAllKs) B pacTBOPE
19 WUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XI/IMI/I‘IeCKI/IXV MOHATHH W TPUMEHSTH
9TH TIOHSATHUS TIPH OTIMCAHUHN BEIISCTB U UX MPEBPANCHUI
13 I/ICHOJ‘IBSO]iaTB XHUMHYECKYIO CI/Il\i[’BOJ'H/IKy JUISE COCTaBJICHUS (DOPMYJT BEIIECTB H
YpaBHEHUN XUMHUYECKUX PEAKITUI
14 PacKpbIBaTh CMBICIT 3aKOHOB COXPaHEHHS MacChl BEIIECTB, TOCTOSHCTBA COCTAaBA,
' aATOMHO-MOJIEKYJIIPHOTO YUeHUs, 3aKOHa ABOTaIpO
15 OTIPENIETIATh BAJICHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCMHEHUSIX
16 KJ1accu(PpUIIMPOBaTh XUMHUECKHE PEaKIUu (TI0 YUCITY U COCTaBY YUYaCTBYIOIINX B
' peaKIMK BEIIECTB, TI0 TeIIOBOMY YD (DEKTY)
1.7 BBIYUCIISATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIIECTB
1.8 BBIYUCIISATH MAaCCOBYIO JIOJIIO XUMUYECKOTO dJIEMEHTA 10 (popMyJsie COeTUHEHMS,
19 BBIYHMCIISITH MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE
110 MPUMEHATH €CTECTBEHHOHAYYHBIE METO/IbI IO3HAHUS — HAOMIOACHHUE, H3MEpPEHNE,
' MOJICIIMPOBAHUE, IKCIIEPUMEHT (PEaIbHbIN M MBICJICHHBIH )
2 [To Teme: «BakHeime npeacTaBUTEIN HEOPTAaHHUECKUX BEIIECTBY
pacKpbeIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TIOHSATHHA: OKCHJ, KHCIIOTa,
21 OCHOBAaHMHE, COJIb
29 OTIPEeNATh MPUHAICKHOCTD BEIIECTB K ONPEAeNEHHOMY KJIACCY COSTUHEHHI 0
' dhopmynam
2.3 KJIacCU(DUIIMPOBATH HEOPTaHUYECKUE BEIIECTBA
XapaKTepu30BaTh  (ONMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA  BEILECTB
24 pa3NUYHBIX KIACCOB, TMOATBEP)KIasl OMNHMCAHUE MpPUMEpPaMH MOJEKYISPHBIX
ypaBHEHU COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIHIA
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOTO
2.5 COCTaBa, BO3MOXKHOCTH TMPOTEKAHMSI XMMHUECKUX TMPEBPAIlEHUH B Pa3TUYHBIX
YCIOBHSIX
cleloBaTh MpaBWJIaM TOJB30BaHUS XMMUYECKOW MOCYAOH M TabopaTopHBIM
o0opynoBaHUEM, a TaKXKe MpaBUaM OOpaleHus C BEIIeCTBAMU B COOTBETCTBUU C
26 WHCTPYKIMSMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XHUMHYECKUX OIBITOB IO

MOJIy4EHHUI0O U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KHUCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOW MacCOBOM J0JIEM PacTBOPEHHOIO
BCIIECTBA, IUIAHUPOBATh M IPOBOJUTH XUMHUYECKHUE OKCIEPUMEHTHI IIO




pacIO3HaBaHHUIO PACTBOPOB MIETOYCH M KUCIOT C IIOMOLIBIO HHIMKATOPOB
(makmyc, ¢peHondraient, METUIOPAHXK U APYTHE)

2.7 MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEAKLINU
IIo Teme: «llepmoguueckuit 3akoH u llepuoguueckas cucreMa XUMHUYECKUX
3 anementoB JI. W. MenneneeBa. CrpoeHue aToMoB. XHUMUYECKasi CBS3b.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUI)
PAaCKpbIBAaTh CMBICII OCHOBHBIX XUMUYECKHX IMOHITHN: SIPO aToMa, IEKTPOHHbBIN
31 CJION aToMa, aTOMHas OpOuTallb, pajnyc aTomMa, XMMUYECKas CBs3b, MOJIAPHAS U
HEIOJISIPHAsE KOBAJIEHTHAs! CBA3b, MNIEKTPOOTPULIATEIILHOCTh, HOHHAs CBS3b, HOH,
KaTHOH, aHUOH, CTEIIEHb OKUCIICHUS
3.2 KJIACCH(PHUIIMPOBATH XUMUICCKHIE SIIEMEHTHI
OTMCHIBATh M XapaKTepu3oBaTh TabnuuHyo (opmy llepnoanueckoit cucreMsl
3.3 XMMHMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «IJIaBHas noArpynna (Arpynmna)» u
«moboyHas noarpynna (brpymnmna)y, «Manbie» U «00JIbIINE» NEPUOIBI
pacKpbIBaTh CMBICIT ITepuoanueckoro 3akoHa  J[.W. Menneneena:
3.4 JEMOHCTPUPOBATh  IOHUMAaHWE  NEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEeHUS B [leproandeckont cucreme
COOTHOCHUTh O00O3HaueHHus, KOTopble uMeroTcs B Tabnuue «llepuonnyeckas
35 cucremMa xuMuueckux oanemeHtoB .M. MenzaeneeBa» ¢  4YHCIOBBIMU
XapaKTepUCTUKaMHU CTPOEHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, oOl1ee YKCIo 3JEKTPOHOB U paclpeAesIeHUE UX M0 SJIEKTPOHHBIM CII05IM)
3.6 OTIPEIENATh CTENEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
OTIPEEeINIATh BUJ XUMUYECKOU CBSA3H (KOBAJEHTHAs U MOHHAS) B HEOPTaHUYECKUX
3.7 COCIMHEHUAX
9 KJIACC
Konx .
IpOBEPHEMOTO IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTAThI OCBOCHHs OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA
pe3yJbTara
1 [To Teme: «BeniecTBO U XUMHUYECKast peaKLMsD)
pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHATHI: PAaCTBOpP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, AJIEKTPOIIUTUYECKAs AUCCOLMAIMS, PEaKIUd MOHHOTO OOMEHa,
KaTajau3aTop, XMMHUYECKOe paBHOBecue, oOpaTHMble M HeoOpaTHMble peakluu,
11 OKHCIIUTEIbHOBOCCTAHOBUTENIbHBIE  PEAKLUHUHU, OKHUCIUTEIb, BOCCTAHOBUTEIND,
OKHUCJICHHE U BOCCTAHOBIICHHUE, aJUIOTPONHs, aM()OTEPHOCTh, XUMHUYECKasl CBS3b
(koBaneHTHasi, MOHHASA, METATMYECKas), KpUCTAIUIMYecKas pPelETKa, CIUIABBL,
CKOPOCTb XUMUUYECKOU PEAKIINU
12 WILIIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHYECKHX MOHATUA U TPUMEHSATH
3T MOHATHUS IIPU ONHUCAHUU BEIIECTB U UX IIPEBPAILICHUI
13 COCTaBJIATb YPAaBHEHMS DIIEKTPOIMTHUYECKOM NHUCCOLMALUU KHUCIIOT, LIEJI0YEH U
' COJIeH, OJHbIE U COKpAILEHHBIE YPAaBHEHHS peakIMii HOHHOTO oOMeHa
14 pacKpbIBaTh CYIIHOCTb OKHCIIUTENIbHO-BOCCTAHOBUTEIIBHBIX peaxiuii
' HOCPEJICTBOM COCTaBJIEHUS JIEKTPOHHOTO OajlaHca 3TUX peaKkuui
15 IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMHUUYECKOHN PEAKIMN
2 ITo Temam: «Hemeramibl 1 UX COEAUHEHUA» U «MeETasuIbl U UX COCIUHEHUS»
XapaKTepu30BaTh (ONMUCHIBATH) OOIIME U crieUu(pUUECKIe XUMUYECKHE CBOMCTBA
2.1 MPOCTBIX W CJOXHBIX BELIECTB, NOATBEPXkAAs ONHUCAHUE IPUMEpPaAMU
MOJIEKYJISIPHBIX M MIOHHBIX YPAaBHEHUIN COOTBETCTBYIOIMX XUMHUECKUX PEAKIUM
2.2 COCTaBJISITb ~ YPAaBHEHUS  pEaKUMi,  MNOATBEPXKJAIOUIMX  CYHIECTBOBAHUE




T€HETUYECKOH CBS3U MCKAY BCHICCTBAMU PA3JINYHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCUMOCTH OT HX CTpPOCHU:,
BO3MOKHOCTH ITPOTCKAHUA XUMHUUYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

CIIEZIOBaTh MpaBWJIaM IMOJb30BAaHUA XUMHUYECKOW NOCYIOH M J1abopaTOpHBIM
o0opy0BaHKEM, a TaKXKe MpaBHiaM OOpaIIeHus C BEIECTBAMU B COOTBETCTBUU C
HHCTPYKIUAMHA 110 BBIIOJHCHUIO Ha60paTOpHBIX XUMHYCCKHUX OIIBITOB IIO
HOJIYYEHUI0 U COOMpaHHUIO0 ra3000pa3HbIX BELIECTB (aMMHUAKa U YIJIEKHCIOIO
rasa)

2.5

IIPOBOJUTH PEAKIUH, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pa3IMYHBIX
BELIECTB: PACIIO3HABATh ONBITHBIM MYTEM XJIOPHA-, OpOMUJ, MOAMJ, KapOOHAT,
¢docdar, cwimkar, cynbdar, THIPOKCHAMOHBI, KATHOHBl AMMOHHS, HOHBI
W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHWYECKUX
BEILECTB

[To Teme: «Xumus u OKpyxaromas cpena»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nouatuii: [1/IK BemecTBa; koppo3ust
METaJUIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpPAlMM MBICIIUTEILHON NEATeTbHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CUCTEMAaTH3AINIO, BBISBICHUE MPUYHHHO-
CJIEZICTBEHHBIX CBSI3€H — ISl M3yYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;
€CTECTBCHHOHAYYHBIE METOJbl TO3HAaHWA — HaONIOJICHUE, W3MEpPEHHE,
MOJIETUPOBAHNUE, SKCTIEPUMEHT (peasbHbIM U MBICIICHHBIH)

MNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAePKAHUS

1

HepBOHaqaanHe XUMHUYCCKUEC ITIOHATHUA

11

[Ipenmer xumuu. Poab XMMUM B JKM3HHM 4YEJIOBEKAa. XUMHS B CHUCTEME HayK. Tema u
BemecTBa. du3nueckue CBOMCTBA BEIECTB. ArperaTHOE€ COCTOSIHUE BEILIECTB

12

IlonstHe o METOJaX IIO3HAHHMA B XHMUH. YucTele BCIIEeCTBa M CMCECH. Crioco0n1
pasaCiICHusA cMmecen

13

ATOMEBI U MOJICKYJIBI. Xumuaeckue saeMeHThl. CHUMBOJIBI XMMHYECKHX BJISMCEHTOB.
HpOCTHe " CJIOKHBIC BEUICCTBA. ATOMHO'MOJ'ICKYJ'IHPHOG YUYCHHUC

14

XumMmuyeckast (bopMyna. BanenTHOCTh aTOMOB  XMMHYCCKHUX  DJICMCHTOB. 3aKkoH
IIOCTOAHCTBA COCTaBa BCIICCTB. OTtHocHuTenpHass artomMHass Macca. OTHoOcHTENbHAs
MOJICKYJIIpHast Macca. MaccoBas 70 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU

15

KommuecTBo BelecTBa. MoJb. MOJ'ISIpHaH Macca. B3aumocBs3b KOJIN4YE€CTBaA, MACChl U
qucia CTPYKTYPHBIX €AUHUAL BCIICCTBA. Pacuértrl mo (1)OpMy.]'IaM XHUMHYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

dusznyeckue M XUMHUYECKHE SBJICHHS. XHUMHYECKas peakiuss U e€ IMPU3HAKW. 3aKOH
COXpaHEHHUs Macchl BEIIeCTB. XHUMHUYECKHE YypaBHeHHs. Kiaccudukamus XUMUYECKUX
peakiuii (CoeIMHEHNUs, Pa3I0KEHNs, 3aMEIIeHHUs, 0OMeHa)

1.7

XUMHUUECKUH SKCIEPUMEHT: 3HAaKOMCTBO ¢ XUMHUYECKOM MOCy10#, ¢ MpaBuiaMu paboThl B
nabopaTopu ¥ npuémamu oOpalleHus ¢ JabopaTOpHBIM 000pyIOBaHHUEM, H3YyYCHHE U
onucaHue (U3NYECKUX CBONCTB 0Opa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nyeckux (TMIaBJI€HUE BOCKA, TasHUE JIbJla, PAaCTHpPAHHE caxapa B CTYIKE, KMIIEHUE U
KOH/ICHCAIUs BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYM, NMPOKATIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOM) SBJICHUI, HaOMIOJEHHE M OINHCaHWE TNPHU3HAKOB
NPOTEKaHUsI XUMHUYECKUX peakuui (pas3siokeHHe caxapa, B3auMOJICWCTBUE CEpHOM
KHUCJIOTBl € XJopujaoM Oapusi, paszioxkeHue ruapokcuaa meau(ll) mpu HarpeBanuw,
B3aMMOJICHCTBHE JKene3a ¢ pactBopoMm coiu Meau(ll), mzydenue crnocoOOB pazzieneHus




cMecel (C  MOMOMIBIO MarHuTa, (UIBTPOBAHHWE, BBIMAPUBAHUE,  JUCTHIUISIIHS,
xpomatorpadusi), TpOBEICHHE OYHCTKH IMOBAPCHHON COJIM, HAOJIOACHHWE W OIHMCAHUE
Pe3yJIbTaTOB MPOBEAEHHUS OIbITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3/IaHHE
MO/Iesiel MOJIeKy (I1apOoCTEeP >KHEBBIX)

Baxwuelinmne npeacTaBuTeNM HEOPraHMYECKUX BEMIECTB

2.1

Bo3nyx — cmecp razos. CocraB Boznyxa. Kucimopoa — 37€MEHT M NIpOCTOE BELIECTBO.
Haxoxnenne kucimopojga B mpupone, (GU3NYECKHe M XUMHUYECKHE CBOWMCTBA (peakiuu
ropeausi). Oxcunpl. [lpumenenme xucnopona. CrocoObl TOJMyYeHHUS KHUCIOpPOAa B
naboparopur U mHpombliiieHHocTd. Kpyrosopor kucnopoga B npupone. O30H —
IUIOTPOIHAS MOTU(PHUKAIHS KACIOPOIa

2.2

TernnoBoit pPeKT XUMHYECKOW peakIud, TEPMOXMMUYECKHE  YpaBHEHHs, JK30- H
SHIO0TEPMHUUYECKUE peakluu. TOIUIMBO: Yrojb U METaH. 3arpsA3HEHHUE BO3AyXa, YCUJICHHE
MapHUKOBOTO d(exTa, pa3pyiieHue 030HOBOTO CIIOS

2.3

Bonopoxa — anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gpu3ndeckre u
XUMUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOCOObI nmomydeHus. KucioTtel u cou

2.4

MoutsipHblii 00bEM ra3oB. Pacu€Tsl N0 XMMHUYECKUM ypaBHEHHSIM

2.5

®usnueckue cBoiicTBa BoAbl. Bona kak pactBoputens. PactBopel. Haceiniennsle n
HEHACBIIEHHbIE pacTBOPBIL. PacTBOpMMOCTH BemiecTB B BoJie. MaccoBasi 0 BEIIECTBA B
pactBope. XuUMHYECKHE CBOMCTBA BOAbl. OcHOBaHWs. Ponp pacTBOpoB B IpHUpPOAE U B
JKU3HU 4ernoBeka. KpyroBopoT BOJIbI B IPUPOJE. 3arpsi3HEHUE NMPUPOIHBIX BoA. OxpaHa u
OYMCTKA IIPUPOJIHBIX BOJ

2.6

Knaccudukanus neopranmveckux coenunennid. Oxcuapl. Kiaccudukanus OKCHIOB:
cosieoOpasyronie (OCHOBHbIE, KHCIOTHbIE, aM@OTepHble) M HeCcoIeo0pas3yroIIue.
Homenknarypa okcuaoB. @u3MYecKHe M XUMHYECKHE CBOWCTBAa OKCUIOB. [lomydyeHue
OKCHJIOB

2.7

OcHoBanms. Knaccudukamuss OCHOBaHMW: MIENOYM W HEPACTBOPHUMBIC OCHOBAHHUS.
Howmenknarypa ocHoBaHMil. @U3HYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lomyuenne
OCHOBaHUM

2.8

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucioT. @uU3nUecKue U XUMHUUYECKHE
cBoiicTBa kucioT. Psaa aktuBHoctu metauioB H.H. bekerosa. [losnydenue kuciot

2.9

Comu. Homenkiarypa coseil. dusznueckue U XuMuueckue cBoictBa cotieid. [lomydenue
coJiert

2.10

I'enetnueckas cBA3b MCXKAY KlIaCCaMH HCOPraHM4CCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN SKCIEPUMEHT: KAueCTBEHHOE OIPEICICHUE COJEpKaHUsl KUCIOpOoaa B
BO3/yXe, TOJIydeHHE, coOupaHue, pacro3HAaBaHWE M HW3YYCHHE CBOWCTB KHCIOpPOJa,
HaOIO/IeHUEe B3aMMOJCUCTBUS BEUIECTB C KHUCIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS H
MpeKpanieHuss ropeHus (mokapa), 03HaAKOMJICHHE ¢ 00pa3llaMd OKCHJIOB M OIHMCAHHUE HX
CBOWMCTB, TOJy4YeHHE, COOMpaHHEe, pacloO3HaBaHWE M U3y4eHHE CBOWCTB BOAOPOIA
(ropenue), B3aumojelicTBue Bojiopoda ¢ okcuaoM meau(Il) (Bo3MOXKHO HCIIOIb30BaHHE
BHJICOMATEPHAJIOB), HAOJFOICHHE 00pa3IOB BEIIECTB KOJUYSCTBOM | MOJIb, HCCIEA0OBAaHUE
0COOEHHOCTEH pPAaCTBOPEHHUS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO, IPHUTOTOBJICHHE
pacTBOPOB C ONPEAEIEHHON MAacCOBOW JTOJIEH PACTBOPEHHOIO BELIECTBA, B3aUMOJCHCTBUE
BOJAbl ¢ MeTaulamMu  (HaTpueM W KajblueMm) (BO3MOXKHO  HCHOJIb30BaHHE
BHUJICOMATEPUANIOB), OMpEICIIEHHe pPAacTBOPOB KHUCIOT U IIEN0Ye ¢ TOMOIIBIO
WHIMKATOPOB, HCCIIeNOBaHHE 0Opa3l0OB HEOPraHMYECKUX BEHIECTB PA3THYHBIX KJIAcCOB,
HaOMOJIeHNEe W3MEHEHHs] OKPAacKH HWHIMKATOPOB B PACTBOPAX KHCIOT U IIEIOYEH,
n3ydyeHue B3ammojeiicTBus okcuna meau(Ill) ¢ pacTtBopom cepHON KHUCIOTHI, KHCIOT C
MEeTajUlaMH, peaklUMil HeWTpanu3aluuu, T[OJyYEeHUE HEePaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJTHOTO METajlla JPYTMM M3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelme KIacchl HEOPraHUYECKUX COEIMHEHUIN

[Tepuonnueckuii 3akoH u [leproanueckas cucrema XUMUYECKUX 31eMeHTOB JI. 1.




MemnneneeBa. CTpoeHue aToMOB. XUMHUECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuu

3.1

[lepBbIie MOTBITKH KIACCH(PHUKAINNA XUMUYECKUX 1eMEHTOB. [IoHsATHE 0 IpyInax CXOAHbIX
9JIEMEHTOB (IIENIOYHBIE W LIEIOYHO3EMEJIbHbIE METaJIbl, TaJOTeHbl, WHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTEPHBIE OKCUABI M THIPOKCUIBI

3.2

Ilepuommyeckuin  3akoH. llepuoguueckas cucrema XHUMHYECKHX dieMeHToB  J[.I.
MenneneeBa. KopotkonepuoaHas u jyinHHonepuoanas ¢opmsel [leproaunueckoii cucteMbl
xumuueckux aemeHtoB .M. Menneneesa. [lepuonbl u rpynmbl. GU3HYECKHI CMBICHT
MIOPSAKOBOTO HOMEPA, HOMEPOB IIEPHUOAA U IPYIIIBI JJIEMEHTA

3.3

Crpoenne aromoB. CocrtaB artoMHbIX saep. M3otombl. Onekrponbl. CrtpoeHue
NIEKTPOHHBIX 000J104eK aTOMOB mepBbIX 20 xumuueckux 3neMeHToB [lepuoanueckoit
cucremsl J[.1. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO JIEMEHTA 110 €T0 IOJIOKEHUIO
B Ilepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTU U3MEHEHMSI paiuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAININYECKUX U
HEMETANIMYECKUX CBOMCTB MO IpyIiaM U nepuogaM. 3HaueHue [leproauueckoro 3akoHa
u Ileproanueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB Ul Pa3BUTUS HAYKH U MPAKTHKU.
J.1. Mennenees — y4€HbIN U IpaXJaHVH

3.5

Xumudeckas CBSI3b. KoBanenTtnas (momsipHast " HETOJIAPHA ) CBSI3b.
DNEeKTPOOTPUIIATEIIEHOCTh XUMHUYECKUX JIeMeHTOB. loHHAas CBS3H

3.6

Crenenb okuciaeHus. OKHCINTEILHOBOCCTAHOBUTEIIHHBIC pEaKkIuu. Hpoueccm OKHCJICHHUSA
" BoccTaHoBiIeHHA. OKHUCIIMTEIIN 1 BOCCTAHOBHUTEIIN

3.7

XVWMHUYECKUH SKCIIEPUMEHT: H3y9YCHHE OOpa3llOB BEIIECTB METAIOB W HEMETAIUIOB,
B3aMMOJICHCTBUE THUIPOKCHIA IMHKA C PACTBOPAMH KHCIOT W IIEJI0YeH, IMpOoBeIecHUE
OTIBITOB, WJUTIOCTPUPYIOMIMX TPUMEPBI OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEaKIIHA
(ropeHue, peakiuu pasioKeHHs, COCTUHCHHS )

9 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAePKAHUS

1

BemecTBo 1 XuMudeckas peaKmus. HOBTOpCHI/IC

11

[Tepuonnueckuii  3akoH. Ilepuoanueckas cucrema XuMHYecKUx dyemeHToB JI.H.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPHOJIOB, KW, KAIBIHS U UX COSAMHEHHH B COOTBETCTBHH C
MOJIOYKEHHUEM AJIEMEHTOB B [leproaudeckoil cucTeMe U CTpOSHUEM UX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHJbI XAMHYSCKOH CBSI3U. THITBI KpUCTAJUIMICCKUX pCIHéTOK,
3aBUCHUMOCTDL CBOMCTB BEII[ECTBA OT THUIIA KpHCTaHHH‘ICCKOﬁ peI_HéTKI/I U BHUAA XUMHWYECKOH
CBA3U. KJ'IaCCI/I(bI/IKaI_II/Iﬂ U HOMCHKJIATypa HCOPIraHUYCCKHUX BCIICCTB (MC)KI[YH&I)OI[H&H u
TpI/IBI/IaJ'ILHaSI). XUMUUEeCKHE CBOMCTBA BCHICCTB, OTHOCAIIUXCA K pPa3IMYHBIM KilacCaM
HCOPraHUYCCKHUX COC,Z[I/IHGHI/II‘/'I, TCHCTHUYCCKAsA CBA3b HCOPIraHNMYCCKUX BCIICCTB

13

Knaccn(bnxamm XHUMHUYCCKHUX peaKI_II/Iﬁ 10 pa3/IMYHbIM IIPHU3HAKaAM (HO qucily U COCTaBy
Y4aCTBYIOIIUX B PCAKIHUH BCUICCTB, 110 TCILUIOBOMY 9(1)(1)6KTy, 110 M3MEHCHUIO CTEICHEH
OKHCJIICHHUA XUMHUYCCKUX 3JICMCHTOB, I10 O6paTI/IMOCTI/I, o y4aCTuro KaTaJII/I3aTOpa). DK30-
U SHAOTCPMHUYCCKUC PCAKIUH, TCPMOXUMHUYCCKUC YPABHCHUS. Ilonstue o CKOpOCTHU
XHUMHYECKOU pcakunmn

14

[TonsTue 06 O6paTI/IMBIX u HeO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. IloHsTHE O TOMOI€HHBIX
U I'CTCPOTCHHBIX PCAKIHAX. IloHsaTHE O XMUMHYECKOM paBHOBECHMU. cDaKTopBI, BIMAOIINWEC HA
CKOPOCTb XUMHYECKOMN PCaK 1 MOJIOKCHUC XUMHUYCCKOTO PABHOBCCHUA

15

OKHUCIINTENBHO-BOCCTAHOBUTEILHEIC pcaKkuuu, 3J'ICI(TpOHHBII71 OalaHC OKHCIIUTEIbHO-
BOCCTaHOBUTEIBLHOM pCaKknuu. CocraBiieHue ypaBHCHI/Iﬁ OKHUCIIUTCIIBHO-
BOCCTaHOBHUTCIBHBIX pCaKI_II/Iﬁ C UCIIOJIb30BAHUCM METOJa SJICKTPOHHOI'O Oaanca

1.6

Teopm{ BHeKTpOHHTquCKOﬁ JUCCOoManu. SJ'ICI(TpOJ'II/ITBI N HEIJICKTPOJIMTHL. KaTI/IOHBI,




aHUOHBI. MexXaHu3M JIHUCCOLMALNU BELIECTB C Pa3Iu4YHbIMM BUAAMHM XUMHUYECKOU CBS3H.
Crenenp auccoumanuu. CuibHbIe M c1a0ble 3JEKTPOIUTHI. Peakunum MOHHOTO OOMEHa.
VYcrnoBus NpOTEKaHUS PEaKUUid HOHHOTO OOMEHa, MOJHBIE M COKpaIléHHbIE HOHHBIC
ypaBHeHHs peakiuii. CBoicTBa KHCIOT, OCHOBAHUI W COJICH B CBETE MpEACTaBICHUIN 00
JJIEKTPOJIUTHYECKOH jucconuanuu. KadecTBeHHble peaknuu Ha HOHBL. lloHsatue o
TUAPOIIN3E COJIEH

1.7

XUMHU4YeCcKui OKCIICPUMCHT: O3HAKOMJICHUC C MOJACIIEIMU KPUCTAIUIMYCCKUX peHIéTOK
HEOPraHMYECKUX BEHIECTB — METAUIOB W HEMETAUIOB (rpadura M ajMasa), CIOKHBIX
BEIIECTB (XJIOpHJIa HATPHS); UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEaKIUH
OT BO3JEHCTBHS Pa3IMYHBIX (DAaKTOPOB; MCCIECIOBAHHE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB
BEIIECTB, MpoIlecca AUCCOIMALUHN KUCIIOT, MIeNoYeld U coyiel (BO3MOYKHO HCIIOJIb30BaHHUE
BUJIEOMATEPUANIOB); IMPOBEACHUE OIBITOB, WUIIOCTPUPYIOLIUX TPU3HAKK MPOTEKAHUS
peakiuii MoHHOTO oOMeHa (oOpa3oBaHME OcajKa, BBIJEICHUE Ta3a, 0Opa30BaHHE BOJIbI);
OIBITOB, MWJJIFOCTPHUPYIOIIUX MPUMEPLI OKUCIUTCIbHO-BOCCTAHOBUTECIIbLHBIX peaKqu/I
(ropeHHe, peakIuu pasioKEHUs, COSTMHEHUS); PACIIO3HABAHNE HEOPTAHUICCKUX BEIIECTB
C MIOMOIIIBKO KAYECTBECHHBIX peaKqu/I Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3aaa4

Hemerannsl u ux COCIMHCHUA

2.1

OOmiass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CtpoeHre u (pu3nueckue CBOWCTBA MPOCTHIX BELIECTB — raJOr€HOB.
XUMHYECKHE CBOWCTBA Ha MpHUMepe Xjopa (B3auMOJEHCTBHE ¢ MEeTaJUlaMU, HeMeTallJlaMH,
mienioyamu). XnopoBoaopos. CossiHas KHUCIOTa, XMMHYECKHE CBOWCTBA, IOIYyYEHHE,
npuMeHeHne. [lelicTBue XJjiopa M XJOPOBOJOPOJA HA OpPraHU3M ueloBeka. Baxknenmue
XJIOPUJIBI U UX HAX0XACHHUE B IPUPOJIE

2.2

OO6mass xapaktepuctuka 3meMeHTOB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okucienus. CtpoeHue u Gpu3nueckue CBOWCTBA MPOCTHIX BEUIECTB —
KHCTIOpO/ia M cepbl. AJIOTPONHbIE MOAU(UKAIMKM KUCIOpOJa U cepbl. XHUMHUYECKUE
cBoiicTBa cepbl. CepoBOOPOI, CTPOCHHUE, (PU3MUECKUE M XUMHUYECKHE CBOWCTBA. OKCHIBI
Cepbl KaK MpPEJICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa, (QHU3NYECKHE U
XUMUYECKHE CBOMCTBa (0OIIME KaK MPEICTABHTENs Kiacca KHUCIOT M CIeHUupUUIECKUe).
XUMUYECKUE PEaKIUU, JeXKallle B OCHOBE MPOMBIIIJIEHHOTO COC00a MOTydYeHus: CepHOn
kucnotThl. [Ipumenenue. Cosm cepHOM KUCIOTHI, KAYECTBEHHAs] peakls Ha CyabdaT-uoH.
Haxoxpaenue cepbl U €€ coeuHEeHU B Ipupojie. XUMUYECKOE 3arpsi3HEHUE OKpYXKaroIIeH
Cpelbl COETUHEHHUSIMU cepbl (KHCIOTHBIE IOXAM, 3arps3HEHHE BO3AyXa M BOJOEMOB),
CHOCOObI €ro MpeoTBpaICHUs

2.3

OOmiass xapakTepucThka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTEINEHHU OKHUCIEHHUs. A30T, pacpoCTpaHEHHE B MpHUpoje, (U3UYECKUE U
XUMHUYECKUe cBoHcTBa. KpyroBopor aszora B mpupoae. AMMHUAK, €ro (QU3UYECKHe U
XMUMHUYECKHUE CBOMCTBA, MojyueHUue u npumeHeHue. Conu aMMOHHMsS, UX (DU3HUECKHUE U
XMUMHUYECKHE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakiysi Ha MOHBl aMMOHUS. A30THas
KHCTIOTa, €€ MmoydeHue, pusndeckue u XuMu4eckre cBOicTBa (00IMe KaK MpeICcTaBUTes
Kjlacca KuciaoT u crnemuduueckue). Vcnonp3oBaHME HUTPATOB U COJIEH aMMOHUSI B
KauecTBE MMHEPAIbHBIX YAOOpeHUH. XHUMHUYECKOE 3arps3HEHHE OKpYKaloleh cpeabl
COEIMHEHUSMH a30Ta (KUCIOTHBIC JOXKIH, 3arpsI3HEHHE BO3/1yXa, IOYBBI U BOJOEMOB)
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®ocdop, amnorponHsle Moaudukanuu docdopa, pU3UUECKUE U XUMHUECKHE CBOMCTBA.
Oxcun dochopa(V) u dochopHas kucinorta, U3NYECKUE M XUMHUYECKHUE CBOMCTBA,
nostydeHnue. McenospzoBanue pocdaroB B KayecTBE MUHEPAIbHBIX Y100pEeHUI

2.5

OOmast xapakrtepucTuka 31aeMeHTOB I[VA-rpynmbel. OCOOGEHHOCTHM CTpPOEHHMS aTOMOB,
XapakTepHble  CTENEHU  OKHCICHMs.  YTJepoJl,  aIOTPONHble  MoAMpUKaLuy,
pacrpocTpaHeHHe B TpHUpoje, (GHU3UUYECKUE M XUMHUYECKHE CBONCTBA. AJCOPOIMSL.
KpyrosopoT yriepona B mpupoge. Okcuabl yriepoja, ux (U3NYEeCKue M XUMHUYECKHUE
CBOMCTBA, JEHCTBUE HA KUBBIE OPraHU3MBI, MOJYYEHUE U NPUMEHEHHE. DKOJOTUYECKHE
npoOsiemMsbl, CBsi3aHHBbIE ¢ okcuaoM yriaepoaa(IV); rumoresa rio0agbHOrO MOTEIUICHUS




KJIMMaTta; MapHUKOBBIM 3¢¢exT. YrompHas KucaoTa M €€ colu, UX (U3NYECKUE WU
XMMUYECKHUE CBOMCTBA, NOJydYeHUE U MpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
nonsl. Mcnonb3oBanue kapOOHATOB B OBITY, MEOUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO35IUCTBE

2.6

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEHIECTBAX KAaK O COEIUHEHHUSAX yriepoja
(MeTaH, 3TaH, ATWJIEH, alETWIEH, TaHOJ, TJULEPUH, YKCycHas KucioTa). X cocrtaB u
XHUMHYECKOoe cTpoeHue. [IoHsATHE O OMOJOTMYECKH BaXKHBIX BEIIECTBAX: JKUpPax, OeKax,
YIJIEBOJAX — U UX POJIM B KM3HM YEJIOBEKA. MarepHalibHOE €JUHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero @usnueckue M XUMHYECKHE CBOMCTBA, IOJy4Y€HUE M HPUMEHEHUE.
Coenunenns kpemHus B mpupoze. OOmme mpencraBienus o6 okcuae kpemHusA(IV) n
KpeMHHEBOH  kucimore. CHIMKAaThl, WX HCIOJB30BaHHE B  OBITY, MEAUIMHE,
MIPOMBIIIJIEHHOCTH. BakHelue cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO, LIEMEHT,
0eToH, xene300eToH. [TpobiemMbl 6€301acCHOTO MCHOJIb30BAaHUS CTPOUTENBHBIX MaTEPHATIOB
B IIOBCEIHEBHOM KU3HU

2.8

XVWMUYECKUH DJKCIIEPUMEHT: H3y9YCHHE O0Opa3loB HEOPTaHWYECKUX BEIIECTB, CBONCTB
COJISTHOUM KHUCIJIOTBI; MTPOBEJICHUE KAYECTBCHHBIX PEAKIUi Ha XJIOPUA-UOHBI M HAOIOICHUE
MPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaKawmme (U3NIeckne U XUMUICCKHE CBOWCTBA
TQJIOTCHOB W WX COCAMHCHWH (BO3MOXKHO HCIIOJIb30BaHHWE  BHJICOMATCPHAIIOB);
03HAaKOMJIEHHE ¢ 00pa3IiaMu XJIOPHUI0B (TAJIOTEHHUIOB); 03HAKOMIICHHE C 00pa3IiaMu Cephbl
n e coeAWHCHHSIMH (BO3MOXKHO WCIIOJIb30BaHUE BHUACOMATEPHUAJIOB); HaOIrOIeHUE
mporiecca OOYIrJIMBaHUs caxapa IOJ JICHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YeHHE XHUMHYECKUX CBOICTB pa30aBIE€HHOW CEpHOM KUCIOTHI, MPOBEIECHUE
KaueCTBEHHOW peakuu Ha CyabdaT-uoH W HAOIIOJACHHWE MpH3HAKa e NPOTCKaHUS;
03HaKOMJICHHE ¢ (PM3MYECKUMHU CBOMCTBaAMU a30Ta, Gocdopa n ux coequHEHUN (BOZMOXKHO
WCIIOJIb30BAHUE BHUJCOMATEPUATIOB), OOpa3naMu a30THBIX U (OChHOPHBIX yI0OpEHUIA;
MoJiyueHue, cobupaHue, paclio3HaBaHUWE W H3YYEHHE CBOWMCTB aMMHaKa; IMpPOBEICHUE
KaueCTBEHHBIX peakIil Ha MOH aMMOHHS U (ochaT-UOH M H3yYEHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIECHTPUPOBAHHOM A30THOW KHUCIOTBI C MEIbIO
(BO3MOXKHO HCHOJB30BAaHUE BUICOMATEPHUATIOB); H3y4EHHE MOJENeH KPUCTAJUIMYECKUX
pemi€Tok anmasza, rpaduta, ¢QymiepeHa; O03HAKOMIJIGHHE C IIPOIECCOM  aicopOuuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHBOrasa;
MoJlyueHue, coOupaHue, paclo3HaBaHWE U M3yYEHHE CBOWCTB VIJIEKHCIIOTO Tas3a;
MPOBEJICHUE KayeCTBEHHbIX peakuuid Ha KapOOHAT- M CUJIMKAaT-UOHBI M H3YyYEHHUE
MIPU3HAKOB UX MIPOTEKAHUS; 03HAKOMJICHHUE C IPOAYKIMEH CUIIMKATHON MPOMBIIUIEHHOCTH;
pelleHne OJKCHEpUMEHTANbHBIX 3a7ad 1o TeMme «Baxnelmue HeMeTaibl W HX
COCIIMHEHUS)

Mertanisl 1 UX COSAUHECHUS

3.1

OOmiass XapakTepUCTHKAa XUMHUYECKHUX OJIIEMEHTOB — METAUVIOB Ha OCHOBAaHHUU HX
nonoxkenuss B Ilepuoguueckoid cucreme xumuueckux snemeHntoB J[.M. MenneneeBa u
cTpoeHusi atomoB. CTpoeHHe MeTauioB. MeTalinueckas CBS3b U MeTaJulhyecKas
KpUCTAIIINYECKAs PeléTKa. DIEKTPOXUMUUECKUM PsJl HAPSHKEHUI METaIIIOB

3.2

dusnyueckue U XuMHU4eckre cBoicTBa MetaioB. OOmue crnocoObl MOJYyYEeHUS! METAJIIOB.
[ToHsiTHe O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUThl UX OT KOppo3uu. CIuiaBbl
(ctanb, 4yryH, AIOpaTtOMUHUMN, OpOH3a) U UX IPUMEHEHHE B OBITY M IPOMBIIIJIEHHOCTH

3.3

H_[eJ'IO‘lHLIe MCTAJJIbI. ITOJTOXXCHHUC B Hepnonnqecxoﬁ CHUCTEMEC XUMHNUYCCKHX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHHUEC HUX AaTOMOB; HaXOXACHHC B IIPUPOIC. du3nyecKkue Hu
XHMHUYECKHE CBOMCTBA (Ha MMpUMCPE HATPpHUA U Ka.]'II/ISI). OKCI/II[BI U TUAPOKCUIABI HATPUA U
KaJius. HpI/IMCHCHI/IC IIEJI0YHBIX METAJIOB U UX COCIUHEHUI

3.4

[[{enoyHO3EMENBHBIE METAJUIBI MArHUI U KAJIBIIUI: 1T0JI0keHUE B [leproanueckoit cucreme
xuMuueckux aemMeHToB .M. Menneneesa; CTpoOeHUE UX aTOMOB; HAX0XKIEHUE B IPUPOIE.
duznueckrue U XUMHUYECKHE CBOWMCTBA MarHvs W KajJblUg. BakHelIlne coequHeHUs




Kaiblus (OKCUI, TUIPOKCHL, coin). JKECTKOCTH BOABI U CIOCOOBI €€ yCTpaHeHUs

3.5

Anromunuii: nonoxenue B llepuonnueckoil cucreme xumuuyeckux aieMeHToB M.
MengeneeBa; cTpoeHue aroMa; HaxoxXAcHHE B npupoge. PHU3MYECKHE U XUMHUYECKUE
cBoiicTBa amroMUHNA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCH/IA ATFOMHHUS

3.6

Kene3o: mnomoxenue B Ilepuoguueckoil cucreme XuMUYeCKuX a3nemeHtoB JI..
MenneneeBa; CTpoeHHME aTOMa; HaxoKJAeHUE B mnpupoie. PU3NYECKHME U XUMHUYECKUE
cBoiicTBa kene3a. Okcunpl, ruapokcuasl U conm sxkeneza(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U IIOJIyYECHHE

3.7

XUMUYECKUH JKCIICPUMEHT: O3HAKOMJICHHE C oOpa3laMd METAUIOB H CIUIABOB, WX
(U3HYECKUMU CBOWMCTBAMHU; W3yYCHHE pPE3yJbTAaTOB KOPPO3UU METALIOB (BO3MOKHO
WCIIOJIb30BAHUE BHUACOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHAA KaJIbIUS M
HaTpusi ¢ BOJOW (BO3MOXKHO HMCIOJIb30BaHUE BUICOMATEPUATIOB); MCCIIEIOBAHUE CBOWCTB
KECTKOW BOJIBI; TIpOllecca TOPEHMs JKelle3a B KUCIOpoJe (BO3MOYKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); MPU3HAKOB IMPOTEKAHUs KAYECTBEHHBIX PEAKIMA Ha HOHBI (Mar”us,
KaJIbIIMs, amroMuHMs, nHKa, xene3a(ll) u sxeneza(lll), meau(Il); mHabmroaeHue u onucanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHH HWOHAMHU HATPHs, KaIus W KaibIUs (BO3MOXKHO
WCIIOJIb30BAHUE BUJIEOMATEPHANIOB); HCCIeq0oBaHHE aM(pOTEPHBIX CBOMCTB THAPOKCHIA
ATIOMUHMST W THUAPOKCHJA IIMHKA; PEIICHHE OSKCIEPUMEHTAIBHBIX 3a7ad IO TeMe
«BaxkHenmme MeTalIbl U UX COCTMHECHUS

XHUMHS B OKpYXKarolas cpena

4.1

HoBeie matepuansl u TexHonoruu. BemiectBa W Martepuanbl B MOBCEAHEBHOW KU3HHU
YeloBeKa. XMMHS M 370pOBhe. be3onmacHoe HCMOJIb30BAHUE BEHIECTB M XUMHYECKHX
peakmuii B ObITy. [IepBast moOMOIIb TPU XUMHYECKUX 0KOTaX M OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpeibl
I[TJK. Ponp xXuMuUM B pemICHUH DSKOJOTHYECKHX mpoOsieM. I[lpupogHbie HCTOYHUKH
YTIE€BOIOPOJIOB (YroJib, IPUPOAHBIN Ta3, HEPTH), TPOAYKTHl UX MEPEepadOTKH, UX POJb B
OBITY ¥ IPOMBIIIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3yueHHE 00pa3I[0B MaTepHaioB (CTEKIIO, CIUIAaBbI METAIUIOB,
TTOJIMMEPHBIC MaTEPHAITBHI)

IIPOBEPAEMBIE HA OI'S 110 XUMUH TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOMH OBPA3OBATEJIBHOU ITPOI'PAMMbI OCHOBHOI'O OB ET'O

OBPA30BAHUA
Kon IIpoBepsiemble TpeOOBaHMSI K PEeAMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS
NMPoBePsSIeMOro 0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOTI'0 001Ier0
TPeOOBAHHUSA o0pa3zoBanusi Ha ocHoBe PI'OC

Hpe,[[CTaBJ'IeHI/IeZ

O TI03HABAaEMOCTH SIBIICHUU npupoabl, IIOHHUMAHUC OOBEKTHUBHON 3HAYMMOCTH
OCHOB XMMHYECKOM HAayKH Kak obnactu COBPEMCHHOI'O CCTCCTBO3HAHUA,
KOMIIOHCHTA 061H6ﬁ KYJIbTYpbl H HpaKTquCKOﬁ JCATCIIBHOCTH YCJIIOBCKA B
YCIOBUAX COBPEMCHHOI'O 06H_ICCTB8.; MNOHUMAHUC MECTa XHUMHU CpCAU APYIrux
C€CTCCTBCHHBIX HAYK

O HAYy4YHbIX MCETOHAX IIO3HAHHA, B TOM YHUCIIC JSKCICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCETOAAX HCCICAOBAHUS BCIICCTB U H3YYCHHUA XHUMHYCCKUX
peaKLIPIfI; YMCEHHUE HCIIOJIb30BATH MOACIN JJISA 0OBSICHEHHS CTPOCHHUA aTOMOB U
MOJICKYJI

0 cdepax mnpodeccHOHANbHOW JESITEeIbHOCTH, CBS3aHHBIX C XUMUEH W
COBPEMEHHBIMH TEXHOJIOTMSIMM, OCHOBAaHHBIMH Ha JOCTHKEHHMSIX XUMHUYECKOU
HAyK{, YTO MO3BOJHUT OOY4YaIOIIMMCS paccMaTpHBaTh XMMHIO Kak cdepy cBoei
Oyaymelt npodeccHOHATbHON JEATENbHOCTH W CJENaTh OCO3HAHHBIM BBIOOD




XUMHUHU KaK TpOoQHILHOTO IPEMETa IPH MEePEX0/Ie Ha YPOBEHb CPEIHET0 0OIIEro
oOpazoBaHus

Biagenue cucreMoll XMMMYECKMX 3HAaHUM M YMEHUE IPUMEHATb CUCTEMY
XUMUYECKUX 3HAHMM, KOTOpask BKJIFOYACT:

2.1

BOXHEHIINE XUMHUYECKUE MOHATUS: XUMHUYECKHHA 3JEMEHT, aToM, MOJEKyIa,
BELLECTBO, ITPOCTOE U CIOKHOE BEILECTBO, OJHOPOIHAS U HEOJHOPOHASI CMECH,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpHAsk Macchl, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, OKCHI, KUCJIOTa, OCHOBAHHE, COJIb (CpeIHss),
XUMUYECKas pPEeaKkusi, PeaKkIUu COCIAWHEHHS, PEaKIMH DPA3JIOKEHHS, PEaKIHH
3aMEIICHUs, peakuuu oOMeHa, TemIoBo d3ddekr peakouu, 5K30- |
SHIO0TEPMHUYECKUE PEaKLUU, PacTBOP, MAaccoBasi A0JS XMMHUYECKOIO 3JEMEHTa B
COEJIMHEHUH, MaccoBas JI0JIsl U MIPOLIEHTHAs! KOHIIEHTpAIs BEIIeCTBa B pacTBOPE,
SIpO aToMa, AJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOMTalb, paguyc aToma,
BAJICHTHOCTh, CTENIEHb OKUCIJICHUS, XUMHUECKasl CBS3b, 3JIEKTPOOTPULIATENBHOCTbD,
MOJISIPHASL ¥ HETIOJISIPHASI KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, METAJUINYECKAsI CBSI3b,
KpUCTAJIJINYECKas peléTka (aToMHasi, MOHHAsI, METaJUInYecKasi, MOJIEKYIsIpHas),
WOH, KaTHOH, AaHHWOH, OJJEKTPOJMT U HEdJIEKTPOJUT, 3JIEKTPOJIUTHYECKAs
JMCCOLMAlUs, PEAaKIUH HOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE
peaKkiuu, OKHUCIUTENb U BOCCTAHOBMUTEIb, OKHCIEHHE U BOCCTAHOBIICHUE,
ANIEKTPOJIN3, XMMHUYECKOE paBHOBecHe, oOpaTHMble W HeoOpaTHMble peakiuw,
CKOPOCTh XMMUYECKOH peakunH, karanuzarop, IIJIK, koppo3us MeTaiios, CIIjIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXPAHEHUSI MACChl, IEPUOTNIECKUAN
3akoH /[.M. MenzeneeBa, 3aKk0H MOCTOSHCTBA COCTaBa, 3aKOH ABOTaJipo

2.3

TEOPUH XUMHH: aTOMHO-MOJIEKYJIIpHAs TEOPHs, TEOPHUS SIECKTPOJIUTHYECKOU
JUCCOLMALUU

Brnanenne ocHOBaMM XUMUYECKOW IPaMOTHOCTH, BKJIFOUAIOIIEH:

3.1

yYMEHHUE TPaBUIBHO HUCIOJB30BATh M3yUCHHBIC BEIIECTBA M MaTepHaibl (B TOM
qrciie MHHEPaJbHBIC YHOOpPEHHs, METAIBl M CIUIAaBBI, MPOAYKTHI HepepadOTKU
MPUPOJIHBIX HCTOYHHKOB YIJIEBOJAOPOJOB (YIJis, MPUPOJHOTO Ta3a, HEPTH) B
OBITY, CETThbCKOM XO3SICTBE, Ha MPOM3BOJCTBE W MOHWMAaHHE 3HAYCHUS >KUPOB,
OEJIKOB, YIJIEBOJOB JIJISl OPraHU3Ma YeJ0BEKa; yMEHHUE MPOTHO3UPOBAThH BIIMSHUE
BEIIECTB M XMMHYECKMX IPOIIECCOB HA OPraHW3M YEJIOBEKAa M OKPYKAIOIIYIO

IPUPOJIHYIO CPETY

3.2

YMCHHUEC HHTCTPUPOBATH XMMHUYECCKHUE 3HAHUA CO 3HAHUAMU IOPYIrux y‘IC6HBIX
IpeaMeETOB

3.3

HaJIN4YHC OIIbITa pa6OTLI C pa3JIMYHbIMH HCTOYHHUKAMHU I/IH(bOpMaI_II/II/I 10 XMMHHU
(Haqua;I W HAYYHO-TIOITYJIApHas JIUTEparypa, CJIOBapu, CIPpaABOYHUKH, UHTCPHECT-

pecypchl)

3.4

YMCHHC 00BEKTHUBHO OLCHUBATb I/IH(1)OpMaI_II/IIO O BCIICCTBAX, UX IIPCBPAICHUAX U
IMPAKTUYCCKOM IPUMCHCHUU U YMCHHUC UCIIOJIb30BATh e€ mis pCUICHUA y‘IC6HO'
IIO3HABAaTCJIbHBIX 3a1a4

Brnanenue ocHoBaMM MOHSATHMHOTO ammapaTta U CUMBOJIMYECKOTO SI3bIKA XUMUHU
JUI COCTaBJeHUs (HOPMYJT HEOPraHMYECKHX BEIIECTB, YPAaBHEHUN XHMHUYECKHX
peaxuuii; ocHoBamMu xuMuueckoit HomeHknatypsl (IUPAC u TprBHanbHO#)

VYMenue oOBSICHATH CBS3b MOJIOXKEHHS SJIIEMEHTA B HepHOHquCKOﬁ CHUCTEMCE C
YUCJIOBBIMH XaPAKTCPUCTUKAMU CTPOCHHUA ATOMOB XHUMHYCCKUX JSJIICMCHTOB
(COCTaB U 3apdn sapa, 0611_[6‘6 YHUCJI0 BHGKTpOHOB), pacnpeaciCcHucM 3JICKTPOHOB
10 SHCPIreTHYCCKUM YPOBHAM ATOMOB IICPBLIX TpéX MEpHUOA0B, KaJIUA U KaJIbLIHUA

Hpe)lCTaBJ'IeHI/Ie 0 HCpHOI[H‘-ICCKOﬁ 3aBUCUMOCTHU CBOICTB XUMHYCCKUX
9JICMCHTOB (paﬂI/ch aToMa, 3J'ICKTpOOTpI/II_IaTeJIBHOCTL), MMPOCTBIX U CJIOKHBIX
BCIICCTB OT IIOJIOKCHHA OJJICMCHTOB B HCpHOI[H‘lCCKOﬁ CHUCTEMC (B MaJIbIX




nepruoJax v rilaBHbIX HOI[I‘pynHaX) H 3JICKTPOHHOI'O CTPOCHHA aTOMa

7 YMeHue KiaccupuIrupoBaTh:
7.1 XUMHYECKUE DIIEMEHTHI
7.2 HEOpPraHUYECKUE BEIECTBA
7.3 XMMHYECKUE peaKLun
8 YMeHue onpeaensTh:
8.1 BaJICHTHOCTh M CTEIICHb OKUCIICHHUS XUMHYECKUX JICMECHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3H U THIT KPUCTAIIMYECKON CTPYKTYPHI B COCTUHCHUSIX
8.3 XapaKTep CPe/Ibl B BOJHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHU )
8.4 OKHUCJIUTEIh U BOCCTAHOBUTEITh
9 YMeHue xapakrepu3oBaTh GU3NICCKUEC U XUMHISCKUE CBOHCTBA:
MPOCTHIX BEMIECTB (KUCIOPOMA, 030H, BOJOPOM, rpaduT, aiMa3, KpEeMHUH, a30T,
9.1 dbocdop, cepa, XJop, HATPU, KK, MATHUN, KaJTbIIUHA, aTFOMUHUAM, XKEIE30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIC WX BOJHBIX pPAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOAOPOJ, OKCUABI M THApoKcuisl MeramioB [-IIA rpymm,
9.2 amomunus, meau (II), muuka, xeneza (II u II), oxcuast yrmepoma (II u IV),
kpemuus (1V), azota u docdopa (Il u V), cepst (IV u VI), cepuucrasi, cepHasi,
a30THCTas, a30THas, ochopHasi, yroiabHas, KpEMHUEBAsI KUCIIOTA U X COJIH)
MIPOTHO3UPOBATh M XapaKTEPH30BaTh CBOWMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
9.3 COCTaBa M CTPOCHHsI, NMPUMEHEHUE BEIICCTB B 3aBUCUMOCTH OT WX CBOWCTB,
BO3MOYHOCTb MIPOTEKAHUS XUMUIESCKHIX TPEBPAIICHAN B PA3JIMYHBIX YCIOBHSIX
10 YMeHue COCTaBISITh MOJICKYJIIPHBIC ¥ HOHHBIC YPABHCHHS PEAKIUi, B TOM YHUCIIE:
10.1 peakIuii HOHHOTO 0OMeHa
10.2 OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
WUTIOCTPUPYIOIIUX ~ XMMHUYECKAE CBOWCTBA HW3YYCHHBIX KJIacCOB  (TpyI)
10.3 HEOPraHWYECKUX BEIIECTB
10.4 MTOATBEPIKIAIOIIHNX TeHETUUECKYIO B3aUMOCBSI3b MEX Iy HUMHU
11 YMeHHe BBIUUCIATH (IIPOBOJAUTH PACUETHI):
111 OTHOCHTEIIbHYIO MOJICKYJISIPHYIO i MOJIIPHYEO MacChl BELIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOTO 3JIEMECHTA B COCTMHCHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PAaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 0 YPaBHEHUSM XUMUYECKUX PEAKIMA U HAXOIUTh KOJIMYECTBO BEIIECTBA, 00BbEM
Y Maccy PearcHTOB WU MPOYKTOB PEaKIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMHM ~ METOJaMH HAy4yHOTO TIO3HaHWs (HAOJIOACHHWE, H3MEpEHHE,
12.1 AKCIIEPUMEHT, MOJICITUPOBAHKE) MIPH U3YUYCHUH BEUICCTB U XUMHUCCKUX SIBJICHUMH;
yMeHue chopMyIupoBaTh MPOOIIEMY U MPEITIOKHUTh MYTH €€ PeIICHHSI
0e30macHON paboOThl ¢ XUMUYECKUMHU BEIIECTBAMHU, XUMUYECKON MOCYAOU U
12.2 1a00paTOPHBIM 000PYIOBaHHEM
mpaBwiIaMu 0€30MacHOr0 OOpalieHusi C BEIIeCTBaMHU, HCIHOJIB3YEeMBIMU B
MOBCEIHEBHOM KHM3HU, MPaBUJIAMH TOBEJICHHS B IENAX COEPEKEHUS 30POBbS U
12.3 OKpY>Karollel MpUPOAHOI cpelbl; MOHMMaHue Bpena (OMacHOCTH) BO3AEHCTBUS
Ha KUBBIE OPraHU3MBbI OMPEJCIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHHUS H
MPEeIOTBPAILIEHUS NX BPEIHOTO BO3ACUCTBUS
Hanwune nmpakTHuecKux HaBBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CICTYIOMINX
13 XUMHYECKUX IKCTIEPUMEHTOB:
13.1 W3y4eHHE U OmucaHue (U3NYECKUX CBOWCTB BEIECTB, O3HAKOMIIEHHUE C




(GU3MUECKMMU ¥ XUMHYECKMMHU  SIBICHHUSMH; OIBITHl, HIDTIOCTPUPYIOIINE
IIPU3HAKU IPOTEKAHUSA XUMUYECKUX PEAKIIUI

13.2

U3y4eHHe CO0CO00B paseeHus cMecei

13.3

IIOJIyYEHUE KHUCIOpPOJa M HU3yYEHUE €ro CBOICTB; IOJIyd€HHE BOJAOpOJa M
M3Y4YEHHUE €r0 CBOWCTB; MOJYYEHUE YIJIEKMCIIOrO ra3a U U3y4eHHE €ro CBOWCTB;
MOJy4YeHUE aMMHUaKa U U3y4eHUe €ro CBONCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCcCOBOM JI0JEH PAaCTBOPEHHOTO
BEILECTBA

135

IPUMEHEHUE MHAMKATOPOB (JIakMyca, METWIOpaH)Ka U (QeHoJpTajenHa) Jyis
OTIpEJIETICHNS XapaKTepa CPe/ibl B PACTBOPAX KUCIIOT U LIETI0Yei

13.6

MCCIIEOBAHUE U ONTMCAHUE CBOMCTB HEOPraHMYECKHX BELIECTB PA3JIMYHBIX KIIACCOB;
W3yYCHUE B3aUMOJECHCTBHUS KHCIOT C METaulaMH, OKCHUIAMHU METaJIJIOB,
pacTBOPUMBIMA W  HEPACTBOPUMBIMU OCHOBAHUSMH, COJISIMH; TOJYyYEHHE
HEpPACTBOPUMBIX OCHOBAHHI; BHITECHEHHME OJTHOTO METajlla JPYyruM M3 pacTBOpa
COJI; HCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THAPOKCUIIOB ATFOMUHUS U [IMHKA

13.7

pelIeHre  HKCIEePUMEHTANBHBIX 3amad 1o TemaMm: «OCHOBHBIE — KJIACChI
HEOPraHUYECKUX COCIMHEHUN; «INEeKTPOUTUYECKAS JIMCCOITAAITHSY,
«Baxnenmune HeMETaIbl W HX COCIMHCHUS», «BakHeumine MeTalulbl U WX
COCIMHCHUS

13.8

XUMHUYECKNE IKCIIEPUMEHTHI, WLTFOCTPUPYIOIINE NMPU3HAKHA ITPOTEKAHUS PEAKIUN
NOHHOT'O O6MeHa; KauCCTBCHHBIC PCAKIMU Ha MPUCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HOHBI: XJOPUI-, OpOMHA-, HOAUI-, CynbdaT-, ¢ocdar-, kapOOHAT-,
CUIIMKAaT-aHUOHBI, THAPOKCHI-WOHBLI, KAaTHOHbBI aMMOHHWA, Mardus, KaJlbLu,
amoMuHus, xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYMenue:

14.1

MIPENICTaBIATh PE3YNbTaThl SKCIIEPUMEHTa B (JopMe BBIBOJOB, J0OKA3aTENbCTB,
rpadukoB U TaOIUIL U BBIABIATH SMIUPUUYECKIE 3aKOHOMEPHOCTHU

14.2

YCTAaHABIMBATh  CBSI3M  MEXAYy peajbHO  HAOMIOJAEMBIMU  XUMHUYECKUMU
SBJIGHUSIMU U TPOIIECCaMU, MPOUCXOIAIIMMH B Makpo- U MUKPOMHUPE, OOBSICHATh
MPUYMHBI MHOTOOOpa3sl BELIECTB

IHHEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, TIPOBEPAEMbIX HA OCHOBHOM
IroCYaJAPCTBEHHOM 3K3AMEHE 110 XUMHWHU

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 [TepBoHayanbHbIE XUMUYECKHUE TTOHITHS
11 Yucteie BemecTBa U cmecu. CriocoObl pa3eieHus] CMecei
12 ATOMBI 1 MOJIEKYJIbI. XUMUYECKUE 371€MEHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie
H CJIOKHBIC BEIIECTBA.
1.3 Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKHX 2JIeMEHTOB. CTEIeHb OKHCICHUS
14 3aKoH IOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAS aToMHas macca. OTHOCHTEIbHAS
MOJIEKYJIsIpHas Mmacca. MaccoBas 107151 XUMHUUYECKOTO JIEMEHTA B COEAUHEHUN
KomnuectBo BeniectBa. Monb. MomsipHast Macca. MouisipHbiil 00b€M razoB. B3anMocBssb
15 KOJINYECTBA, MACCHI U YNCJIA CTPYKTYPHBIX €IMHUL] BEIIECTBA
16 ®u3znueckue M XUMUYECKHE SBJICHMsS. XHUMHYECKas peakiuss U e€ MpPU3HAKU. 3aKOH
COXpPAaHEHUS MACChl BEILIECTB. XUMHUYECKUE YPABHEHUS
[lepuomnueckuii 3akoH U Ilepuoguueckas cucrema XUMUYECKUX dnemeHToB J[..
2 MenneneeBa. CTpoeHue aToMOB
21 [lepuomuueckuii  3axkoH. Ilepmoaumueckas cucreMa XuUMHYECKMX dieMmeHtoB  J[I.

MeHaeneena. HepI/IO,Z[LI U TPYIIIBI. DU3NYECKUN CMBICI MOPpsAAKOBOI'0 HOMCpPA, HOMCPOB




nepruoJa U rpymibl 3JICMCHTAa

2.2

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonsl. DnexkTporsl. CTpOCHHUE AIIEKTPOHHBIX
o6osouek aromoB nepBeix 20 xumudeckux snemMeHTOB [lepuomuueckoi cucremsr JI.U.
Meneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUM CBOWCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX IMEPUOJIOB,
Kanus, Kajblus (paauyca aToOMOB, 3JEKTPOOTPULATENBHOCTH, METANIMYECKUX U
HEMETAJNINYECKUX CBOMCTB) U UX COEIUHEHHUI B COOTBETCTBHUHU C IOJIOKEHUEM 3JIEMEHTOB B
[leproauueckoii cucTeMe U CTPOEHUEM UX aTOMOB

CrpoeHue BeliecTBa

Xumudeckas CBSI3b. KoBanenTtnas (momsipHast 51 HEMOJIAPHA ) CBSI3b.
DNEeKTPOOTPULIATEIIEHOCTh XUMUYECKUX 3JIeMeHTOB. loHHas cBsi3b. MeTaimudeckas CBsI3b

Tunel KpUCTAITUYECKUX PEHIETOK (aTOMHAas, MOHHAs, METAJTMYEeCKas), 3aBUCHUMOCTH
CBOWCTB BEIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3U

Baxwueitmmne IpEACTAaBUTCIIM HCOPTraHWYCCKUX BCHICCTB. Hemeramel u ux COCIMHCHUA.
Mertannsl 1 ux COCINHCHUA

41

Knaccudukanus 5 HOMEHKJIaTypa HEOPTaHUYECKUX COCIMHEHUM: OKCHJIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, aM(OTepHbIE) U HecoJeoOpasyrolue;
OCHOBaHMHU (MIENOYM W HEPACTBOPHMEBIE OCHOBAHHS); KHCJIOT (KHCIOPOJICOIEpKalIne U
OeCKHCIOPOIHbIE, 0JTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIel (CPEAHUX U KUCIBIX)

4.2

dusnyeckue W XMMHYECKHAE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJIA, XJIOpa,
KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusnuecke 1 XUMHUYECKHE CBOMCTBA IIPOCTBIX BEIICCTB-METAJIJIOB: JINTHA, HATPHUA, KaJIU,
MarHuvsA U KajJblys, aJIIOMHUHHA, KEJIC3Aa. SHGKTpOXI/IMI/I'-IeCKI/II\/II paa HaprDKeHI/Iﬁ MCETaJlJIOB

4.4

®Ou3n4ecKue W  XUMHYECKME CBOWCTBAa  BOJOPOJHBIX  COCOUHEHUNA  HEMETAJLIOB:
XJIOPOBOJIOPO/IA, CEPOBOIOPO/Ia, aMMHAKA

4.5

dusnueckue U XUMHUYECKHe CBOicTBa okcuaoB HemerawioB: cepol (1V, VI), asora(ll, 1V,
V), docdopa(Ill, V), yrnepona(Il, IV), kpemuausa(IV). [Tonydenre OKCHI0B HEMETAIIOB

4.6

Xumuueckue cBocTBa okcuaoB: MeTauioB [A—I A rpynm, nunka, meau(Il) u sxeneza(Il, III).
[TomydeHne OKCHIOB METAIIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHUHN U aM(POTEPHBIX THIPOKCHUIOB (Ha IpUMeEpe TUAPOKCHIOB
AIIOMUHMUS, XKene3a, LuHKa). [lomydyenne ocHoBaHui U aMbOTEPHBIX THAPOKCUIOB

4.8

OO0mue XUMHUYECKHE CBOWMCTBA KHCIJIOT: XJIOPOBOAOPOJHOM, CEPOBOJAOPOJIHON, CEPHUCTOM,
CEpHOM, a30THOH, (GochopHOH, KPEMHUEBOM, yroibHOU. OcoOble XMMHYECKHE CBOMCTBA
KOHIEHTPUPOBAHHOM CEPHOM U a30THOM KUCIOT. [lomydenne kucimot

4.9

OO61ue xuMudeckue cBoiictBa cpequux comeil. [lonyuenue comneit

4.10

[Tonyuenue, cobupanue, pacrno3HaBaHUE BOJOPOJA, KHCIOPOAA, aMMHUaKa, YTJIEKUCIOTO
ra3a B J1adopaTtopuu
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HonyquHe aMMMaKa, cepHoﬁ M a30THOM KMCIIOT B IMPOMBIIIJIICHHOCTH. O6IJ_II/IC CII0COOBI
IOJIYYCHHA MCTAJJIOB

412

I'eneTnyeckas cBs3b MCKAY KlIaCCaMU HCOPTAHNYCCKUX COCI[I/IHGHI/Iﬁ

XHMHYECKHUE pCakunmn

5.1

KJ'IaCCI/I(I)I/IKaL[I/IH XUMHUYCCKUX peaKHI/Iﬁ 0 pa3jINYHbIM IIPU3HAKAM: IO YUCIY U COCTABY
Y4aCTBYIOIIUX B PCAKIMU BCUICCTB, IO TCIIJIOBOMY 3(1)(1)eKTy, M0 M3MEHEHUIO CTETEHEH
OKHCJICHHUA XUMHWYCCKUX 2JICMCHTOB

5.2

TeroBolt  3hdeKT XUMHUYECKOW peakuud, TEePMOXMMUYECKUE YypaBHEHUs. OK30- U
SHAOTEPMHUUYECKUE PEAKIINH. TEPMOXUMHUYECKNE YPAaBHEHUS

5.3

OKHCIIUTENbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BoccTaHOBUTENH. [Iponeccs
OKHUCJICHHUS U BOCCTAHOBJICHHUS. DJIEKTPOHHBIA OaTaHC OKUCIUTEIFHOBOCCTAHOBUTEIHHOM
peaxiu




Teopust  3JIEKTPOJUTUYECKOM  Auccouuanuu. KaTHOHBI, aHUOHBL  DJEKTPOIMUTHl U

5.4
HEAIEKTPOJINThL. CUIIbHBIE U Cl1a0ble AIEKTPOJIUThlL. CTENeHb AUCCOLMALNN
55 Peakiun noHHOro obMeHa. YCIOBHS NPOTEKAHUS PEaKIMii MOHHOTO oOMEHa, TMOJHbBIE U
' COKpalll¢HHbIC HOHHBIE YPABHEHUS PEaKLIUN
6 XuMHs 1 OKpYXKarolas cpejia
BemectBa u marepuansl B IOBCEIHEBHOM >KM3HM 4Ye€JIOBEKa. be3omacHoe MCIOiIb30BaHUE
6.1 BELIECTB M XWMHUYECKUX peakuuii B jaboparopunm u ObiTy. IlepBas mnomompb mnpu
XMUMHMUYECKUX OKOTax U OTPaBJIECHUSIX
XUMHYECKOE 3arpsA3HEHHE OKpYKarollel cpeibl (KUCIOTHBIE NOXKIH, 3arpsA3HEHHUE TOYBBI,
6.2 BO3JlyXa M BOJOEMOB), cHocoObl ero mpenorBpauieHus [lpenenbHas pomycTumas
' konneHTpamus BemectB (IIJIK). Ponp Xumum B pelieHHH SKOJOTUYECKUX MPOOJIEM.
YcueHne napHUKOBOTO P QeKTa, pa3pylnieHHEe 030HOBOTO CIIOSI
[Ipumenenue cepsl, azora, ¢ocdopa, yriepoaa, KpeMHHS U UX COEAUHEHUH B OBITY,
6.3 MEJUIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO03siicTBe. [IprMeHeHne MeTanioB U CIIJIaBOB
' (cranmp, 4yryH, ArOpallOMUHUMN, OpoH3a) B OBITY M NPOMBILUIEHHOCTH HMX COEJUHEHUIL.
[ToHsiTHE O KOPPO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHble UCTOUHUKH YIIEBOJOPOAOB (Yrojb, MPUPOAHBIN ra3, HEPTh), MPOAYKTHI HX
' nepepaboTku (OEH3UH), UX POJIb B OBITY ¥ MPOMBIIIEHHOCTH
[lepBoHavanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUX yriepo/ia (MeTaH,
6.5 9TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIMLEPHH, YKCycHas KucioTa). [lonarue o 6uonoruuecku
BAYKHBIX BELIECTBAX: KHUpaX, OesKkax, yriaeBoaax — U UX poJiv B )KU3HH YeJIOBEeKa
7 Pacuérsr:
7.1 1o popmyrnaM XMMHUYECKUX COEANHEHHH
7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM ypaBHEHUSIM




3.4. Moayab «llIkoabHBIH yPoK»
Peanuzanus nenarorndeckuMu pabOTHUKaMH BOCIIUTATEILHOTO OTEHIIMANIA YPOKA MPEANoIaraet

() (14% {011 (e

1.

YcTaHOBIIEHHE JIOBEPHUTENBHBIX OTHOIICHWH MEXIy TNeIarorudeckuM paOOTHUKOM M €ro
00y4aromuMHCcs, CHOCOOCTBYIOMIMX ITO3UTUBHOMY BOCIPHATHIO OOy4aroIUMUCS TpeOOBaHUN H
Ipockd MeNarornyeckoro pabOTHHMKA, MPHUBJICYCHUIO MX BHHMaHUS K OOCYXJaeMoil Ha ypoke
nH(pOpMAIINY, aKTUBU3ALUY MX TIO3HABATEILHON IEATEIILHOCTH;
[ToOyxnenne oOydarommxcst coONMONaTh HAa YpPOKe OOIICTPUHSATHIE HOPMBI TIOBEJCHHUS, MpaBHIIA
oOmIeHus1 co CTapmuMH (MEeJarorn4eckuMu pabOTHUKAaMHU) M CBEPCTHHKaMH (0OydJaromIMMUCH),
MPUHIMIBI Y4eOHOM IUCHUIUIMHBI U CAMOOPIaHU3alINY;
[IpuBneuenne BHUMaHUS 0Oy4arOUUXCA K HEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha YpOKax SIBJICHH,
opraHuszanus ux pabOoTbl C INOJy4yaeMOM Ha YpOKE COLHMAIbHO 3HAuYMMON uH(popMauuen -
MHULMUPOBAaHUE €€ OOCYXJEHHUS, BbICKAa3bIBAHHSA OOYYaIOLIMMUCS CBOEr0 MHEHHUS IO €€ IMOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOILIECHUS;
Hcnonb30BaHWe BOCHUTATENBHBIX BO3MOJKHOCTEH COJAEp)KaHMsSI Y4eOHOro IpeaMera dYepes
JEMOHCTpAIMIO 00yJalolUMCsl IPUMEPOB OTBETCTBEHHOT0, TPAK/IaHCKOTO MOBEJCHMUSI, IPOSBICHUS
YeJI0BEKOII00US U J0OpOCEepACUHOCTH:

4.1. 1oa00p COOTBETCTBYIOIINX TEKCTOB JIJIsl YTCHUS,

4.2. 10100p COOTBETCTBYIOIINX 3a/1a4 JUIsl pelIeHus], IPOOIEMHBIX CUTYallui Ui 00CYKICHUS B

KJIacce;

4.3. mpeIMETHbIE OJTUMITHUA/IBI;

4.4. eqHBIA TEMATHYECKUH YPOK;

4.5. TBOpYECKUE 3aaHUS.
[IpumeHeHne Ha ypoke HHTEPAKTUBHBIX (hopM pabOTHI ¢ 00yUaIOLTMHUCA:

5.1. HHTEJUIEKTYaJIbHBIE UTPbI, CTUMYJIMPYIOIIHE T03HABATEIBHYI0 MOTHBALIHIO;

5.2. IMTaKTUUECKUI TeaTp — OOBIIPhIBAHNE CMOIETMPOBAHHBIX CUTYaIHil;

5.3. rpymnmoBas padota

5.4.paboTa B mapax (KOMaHHOE B3aUMOJICHCTBUE);

5.5. JUCKyCCHS;

5.6. pomanika BOIIPOCOB;

5.7.xapyceins;

5.8. CHHKBEHH;

5.9. knacrep;

5.10. 3CCE;

511 azJ;

5.12. pa3MHHKA;

5.13. 3KCIIpECC - OMpoc;
5.14. KoHpepeHIws;
5.15. MIPAKTUKYM;

5.16. KOp3WHA UJIEH;
5.17. MIOBTOPEHUE C OJTHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. ne0aThl;

5.20. KPYTJIBIi CTOI.

IMonnepxka MOTHUBAaMKM OOYYAIOUIUXCS K IOJYYEHHWIO 3HAHWM, Hala)XKMBaHUS MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHUH B KJlacce, MOMOIIb YCTAaHOBJIEHHUIO JOOpoXkKenaTeTbHOH aTMOCc(ephl BO
BpeMs ypoKa:

6.1. GU3MHUHYTKH;

6.2. UTPOBBIE MOMEHTHI, CUTYallH;

6.3. CHOKETHO — POJIEBBIE UIDHI;

DopMUPOBAHKUE COLMAIBHO 3HAYUMOTIO OIBITA COTPYAHUYECTBA U B3aUMHOW ITOMOILIN:
7.1. me(hcTBO MOTUBHUPOBAHHBIX M APYAUPOBAHHBIX O0YUAIONTUXCS HA/ OJTHOKIACCHUKAMH,
MMEIOIUMU Y4eOHBIC 3aTPYTHEHUS;
7.2. KOMaHIHO€ COPEBHOBAHUE;



WunnuupoBanue W MOAJCPKKA  HMCCIEIOBATENbCKOM — JIEATEIBHOCTH  oOyyaromuxcs s
npuOOpEeTeHUs] HABBIKOB CAaMOCTOSTENIBHOTO PEUICHHS TEOPETUYECKOM MpoOJIeMBbl, HaBBIK
reHepUpOBaHUs U O(OpMIICHUSI COOCTBEHHBIX MJICH, HABBIK YBa)KUTEIHHOTO OTHOIICHHS K UYXKHM
uaesM, opOpMIICHHBIM B paboTax APYruX UCCIeI0BATENeH, HABBIK ITyOJMYHOTO BHICTYIUICHUS Tepes
ayIUTOpHUEN, apryMEHTUPOBAHNS U OTCTAUBAHMS CBOEH TOUKH 3PCHMUS:

8.1. MHAMBUYAJIbHBIN UCCIIE0BATEIbCKUN IIPOEKT;

8.2. TpyIIIOBOI UCCIIEN0BATEIbCKUN IPOEKT;

8.3. KOHKYPC IIPOEKTOB.
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