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Hoacnumenonas 3anucka

Hacrosimass paGouas mporpamMmma mo XUMHHM pa3paboTaHa Kak HOpPMaTHBHO-IIPABOBOM
JOKYMEHT JJs OpraHuM3aluu  ydeOHoro mpouecca B  MyYHUIMNAIBHOM — Ka3eHHOM
0011e00pazoBaTebHOM yupexaeHUH « TonmuHCcKas cpeaHssi 001meoopa3oBaTesibHasH IIKOJIa.

ConeprkaTenbHbIi cTaTyc mporpammbl — 6a3oBas. OHa onpezensieT MUHUMAIbHBINH 00beM
COJep’KaHusl Kypca XUMHUHM JJs OCHOBHOM IIKOJBI W TNpeJHa3HaueHa [Uisl peanu3aluu
tpeboBanuit ®I'OC BTOPOro MOKOJCHUS K YCIOBUSAM U pe3yibTaTy 00pa3oBaHUs 00Yy4arOLIXCS
OCHOBHOM LIKOJIBI IO XMMUHU COTJIACHO YYE€OHOMY IJIaHy 0011e00pa30BaTeIbHOTO YUPEKACHUS.

PaGouas mporpamMma mnoO XHMMHH JJs OCHOBHOM IIKOJBI COCTaBJIeHA Ha OCHOBE
CJIEYIOIIUX HOPMATUBHO-IIPABOBBIX JJOKYMEHTOB:

=  QyHAaMEHTAJIBHOTO s/Ipa coJiepKaHus 00IIero o0pa3oBaHUsL.

=  QenepalbHOrO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO  CTaHAapTa  OOLIEro
o0Opa3oBaHUsl.

= KoHuenmuu AyXOBHO-HPAaBCTBEHHOTO pAa3BUTHUA U BOCHUTAHMUS JIMYHOCTH
rpaxaanuHa Poccun.

= TpeOoBaHMIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00paz0oBaTEIbHOIN MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHusl.

= [IporpaMmsbl pa3BuTHs U (HOPMUPOBAHMSI YHUBEPCAIBHBIX YUEOHBIX JEHCTBHIA.

= OcHOBHOW 00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00LIero oOpa3oBaHUs
MKOY «Tonnunckas COLL».

= [IpumepHOHN IPOrpaMmsl 110 XUMHHU.

= PaGoueit mporpammbl no xumuu non pepakuue H.H. Tapa (8-9 xmaccsl) k
npeametHol nuHuM yueoHukoB I'.E. Pyn3urtuca, @.I". @enpamana.

Jannyto pabouyio mporpamMmy peaim3yroT y4eOHUKH, pexkomeHaoBaHHbie MO P® k
UCTOJIb30BaHUI0 B 00pa3oBaTeIbHOM IpolLecCeé B 00pa3oBaTENbHBIX OpraHU3aLUsAX |
conepxanue, KoTopeix coorBeTcTByeT ®I'OC OOO.

Y4eOHUKH:

*» Pymsuruc, I'.E, ®enpaman, ©.I'. Xumus. 8 kiace: yuebnuk I E. Pyasurtuc. — 10-e
u31., nepepad. — M.: [poda, 2021.

*» Pymsuruc, I'.E, ®enpaman, @.I'. Xumus. 9 knacc: yueonuk I. E. Pyasutuc. — 8-¢
u3., nepepad. — M.: [Ipoda, 2021.

XuMHUsl BXOJIUT B MpeAMeTHYI0 o0nacTh «EcTecTBeHHO-Hay4Hble HpeameTs». Pabouas
nporpaMMa paspaboTaHa B COOTBETCTBHMM C Y4YEOHBIM IUIAHOM JUJIsl OCHOBHOTO OOILEro
oOpa3oBaHusl. XUMHUS B OCHOBHOM 1IKoJIe n3ydaercs ¢ 8 no 9 kinacc. CornacHo yueOHOMY IUIaHy
MKOY «TonnuHckas cpensis o0nieodpa3oBarenbHas IIKoJa» 00Iee YUCiIo yueOHbIX 4acoB 3a
nBa roja ooydenus — 140, u3 vux o 70 4 (2 4 B Hexenmt0) B 8 u 9 kiaccax.

Cooepotcanue yueonozo npeomema

8 knacc
(68 uacos, 2 uaca 6 neoenro)

1.IlepBoHaYa/IbHbIE XMMHYECKHE TOHATHS.

IIpenmer xumuu. Ponb XMMHM B KM3HHM 4YEJIOBEKAa. XMMHS B CUCTeMe HaykK. Tena u
BemecTBa. du3znyeckne CBOMCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsitue o
MeTO/ax Mo3HaHus B XUMHH. UncThie BemecTBa U cMecu. CriocoObl pa3ieiieHus: CMeCceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XHUMHUYECKHX 3JIEMEHTOB.
[IpocThie u cioXKHBIE BelIecTBAa. ATOMHO-MOJICKYJIIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaleHTHOCTP aTOMOB XUMHYECKHX DJJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemlecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTEIbHAS MOJICKYJISIpHAS

2



Macca. MaccoBas 1011 XUMHUYECKOTO AJIEMEHTA B COCIMHEHHH.

KomunuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsI3b KOJIMYECTBA, MacChl U
qHciIa CTPYKTYPHBIX €MHUIL BemecTBa. PacuéTel mo popmynaM XUMHUYECKUX COCTUHEHUH.

®u3znueckue M XUMHUYECKHUE SIBICHUSA. XHMHUYECKas peakuus U e€ NpHU3HAKU. 3aKOH
COXpaHEHHUsI MAcChl BEIECTB. XUMHUUECKUE ypaBHeHUs. Kiaccudukanus XUMUYECKUX peaKiuii
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUs, 0OOMEHa).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCY/I0#, paBuiIaMu paboTHI B
naboparopun u mnpuémMamu oOpalieHus ¢ J1abopaTOpHBIM OOOpYJOBaHUEM, H3YUYCHHE U
onucanue (pU3MYECKNX CBOMCTB 00pa3I0B HEOPTaHUYECKHX BEUIECTB, HAOMIOACHNE (HU3NIECKUX
(nnaBieHHE BOCKA, TasHUE JIbJ]a, PACTUPAHHUE caxapa B CTYIIKe, KUIIEHUE U KOH/ACHCAIUS BOJIbI)
U XUMHUYECKUX (FOpPEHHME CBEYM, MPOKAJIMBAHUE MEJHOM NPOBOJIOKH, B3aUMOJICHCTBUE MeEJa C
KHUCJIOTOH) sIBIEHU, HAONIO/IeHHEe M OMHCAHHWE MPU3HAKOB MPOTEKAHMSI XUMHYECKHX DPEaKIIHii
(pa3noxeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapusi, pa3jioKeHue
runpokcuna meau (I1) mpu HarpeBaHuu, B3auMoJeiicTBHE xKene3a ¢ pactBopoM conu menu (1I),
U3y4EeHHE CIIOCOOOB pa3fesieHus: cMecell (C MOMOUIbI0 MarHuTa, GUIbTPOBaHME, BbIIIapUBaHUE,
OUCTUIUIALINSA, Xpomartorpadus), MPOBEIEHHWE OYNCTKU TOBAPEHHOW COJHM, HAONIOJIeHUE W
ONHCAaHUE PE3yJIbTaTOB IPOBEACHHS OIbITa, WIIOCTPUPYIOIIErO 3aKOH COXPAHEHHS Macchl,
CO3/1aHHE MOJIEIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

2. BaxHeiimue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB.

Bo3nyx - cmech razoB. CocraB Bo3ayxa. Kuciopon - 371€eMEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kucnopoja B mpupoje, pU3ndeckue U XMMUYECKUE CBOWCTBA (peakLUu TOpeHus).
Oxcunpl. [lpumenenue kucimopoaa. CrocoObl TOMy4YeHHUS KHUCIOpoAa B J1a0OpaTopuu H
NpOMBIIIIEHHOCTH. KpyroBopoT kuciopona B mpupojae. O30H - auIOTpONHAs MOAUDUKAIUSL
KHCIIOPOJa.

TemoBoil 3(pPexT XMMHYECKOW peakluu, TEePMOXMMHMYECKHE YpaBHEHHUS, HK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: Yroib M METaH. 3arpsA3HEHUE BO3]yXa, YCUICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon - nsnemeHT M mpoctoe BemecTBo. HaxoxzaeHwe Boxopoga B MPUPOJE,
¢du3nUeckre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI Moy4yeHus. KUCIoThI 1 comm.

MoutsipHbIT 00BEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHUSIM.

®dusnueckue CBOMCTBAa BOAbL. Boxa kak pactBopurenb. PactBopel. Hacelmennsie u
HEHACBIIICHHbIE PAacTBOPHI. PacTBOpUMMOCTh BelIeCTB B BOJE. MaccoBas [0S BellecTBa B
pacTtBope. XuMu4eckue cBoicTBa Boabl. OcHOBaHUS. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHHE NPUPOAHBIX BoJA. OXpaHa M OYMCTKA
IIPUPOJIHBIX BOJ.

Knaccudukanus Heopranuueckux coenuHeHuil. Oxcuapl. Kiaccudukainus OKCHIOB:
coneoOpa3yroiue (OCHOBHBIC, KUCIOTHBIC, aM(OTepHBIC) U HecoeoOpasyrontie. Homenkmarypa
okcuaoB. dusnyeckre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomyueHue okcuaos.

OcnoBanmst. Knaccudpukamnust OCHOBaHMH: IIENOYM M HEPACTBOPUMBIE OCHOBAHHUSI.
Homenknarypa ocHoBaHuil. Pu3znueckne M XUMHUYECKHE CBOWMCTBa OCHOBaHMU. [lomyueHue
OCHOBAHMI.

Kucnotel. Knaccuduxkarus xucnot. Homenknarypa kucinot. @uzndeckue U XUMUYECKUE
cBoricTBa KUCHOT. Psg akruBHocT MetaiuioB H.H. bekerosa. [lonmydenue KUCIoT.

Conu. Homenknarypa cosneil.

du3nyecKre 1 XuMHU4YeCcKue cBoicTBa cosei. [lomydenue coneil.

['eneTnueckas CBSI3b MEXAY KJIaCCAMH HEOPTAHUUECKUX COCTUHEHUN.

XVUMUYECKUN SKCIEPUMEHT: KAaueCTBEHHOE OIPEEIICHUE COAEpP)KAaHUA KHUCIOpoJa B
BO3/yXe, MOJIy4YeHHe, coOupaHue, pacrio3HaBaHUE U U3yUYEHHE CBOWCTB KHCIOpO/ia, HAOM0IeHIE
B3alMOJICHCTBHSI BEIIECTB C KUCIOPOJIOM M YCJIOBUS BOSHMKHOBEHHUS U MPEKPALLEHUS TOPEHUS
(moxapa), O3HaKOMJIEHHE C OO0pa3llaMH OKCHJIOB M OIMCaHHE WX CBOWCTB, MOJy4YCHHE,
coOupaHue, pacro3HaBaHHE M W3YYCHHE CBOICTB BOJOpOJa (TOpeHHe), B3aUMOJCHCTBUE
Boiopona ¢ okcugoMm menu (II) (Bo3mMokHO MCHoONb30BaHUE BUAEOMATEpUajoB), HAOIOIEHHUE
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00pa3IoB BEIIECTB KOJINYECTBOM | MOJIb, HCCIIeIOBaHHE 0OCOOEHHOCTEH PacTBOPEHUS BEIIECTB C
pa3IMYHOM pPacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OINpPEACIIEHHOM MacCOBOM JoJiel
pacTBOPEHHOIO BEILIECTBA, B3aMMOJECMCTBHE BOJBI C MeETaulaMHd (HAaTpUEM U KaJlbLIUEM)
(BO3BMOXKHO HCIIONIB30BAHUE BUAECOMATEPUAIOB), HCCIEIOBaHHE OOPa3I[OB HEOPraHUYECKUX
BEILIECTB pa3IMYHbIX KJIAccoB, HAOJIOJEHHE W3MEHEHHUs OKPACKM HMHIUKATOPOB B pacTBOpax
KHCTIOT U HIeNIoueH, n3yueHue B3auMoeiicteus okcuaa menu (I1) ¢ pactBopom cepHOIi KHCTOTHI,
KHCJIIOT C METAJJIaMH, PEAKUUN HEUTpaJM3aluy, IOJy4CHHE HEpPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOr0 MeTaJljla APYrMM U3 pacTBOPA COJIM, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7a4
1o Teme «BaxkHeimme Kiaccsl HEOPraHUYECKUX COCTUHEHUID.

3. Ilepuoauveckuii 3axkon u Ilepuoauyeckass cucreMa XUMHYECKHUX
ajemeHToB /.. MenneneeBa. Ctpoenne aToMoB. XuMu4eckasi cBsi3b. OKUCIAUTEIbHO--
BOCCTAHOBHMTEJIbHbIC PEAKIUM.

[lepBpie moONBITKM KiIacCUPUKAMM XMUMHYECKUX 23jieMeHTOB. lloHsATMe o0 Tpynmax
CXOJHBIX 3J€MEHTOB (ILIEJOYHbIC U IIEJI0YHO3EMEeNbHbIE METAJIbI, TAJIOTeHbI, UHEPTHBIE Ta3bl).
DeMeHTHI, KOTOpBIE 00pa3yroT aM()OTEpPHBIE OKCHIBI U THIPOKCHUIBI.

[lepnonnuecknii 3akoH. llepuogmyeckas cucrtema xumudeckux siemeHtoB .M.
MenneneeBa. KoporkonepuogHas u anuHHOnepuoaHas @opmel Ileproguueckoit cucTeMbl
xumudeckux snemeHtoB .M. MenneneeBa. Ilepuoaet u rpynnel. dusmyeckuid cMmbICh
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOA U IPYIIILI JJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX dnep. M3oromsl. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB NEpBBIX 20 XUMUUECKHUX 3J1eMeHTOB [leproanueckoil cucTeMsl
JA.. Menneneea. XapakTepUCTUKA XHUMHUYECKOIO 3JIEMEHTa MO0 €ro TMOJOXKEHHUIO B
IIepnonnueckoii cucreme /I.1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHMS pajinyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAINIMYECKHUX
U HEMETAJNIMYECKUX CBOMCTB MO TpyINiaM M nepuoaamM. 3HaueHue llepuoanueckoro 3akoHa U
[lepnonnueckoid cUCTEMbl XMMHUYECKHX SJEMEHTOB JUIsl pa3BUTUA HAaykKu W npaktuku. J[.H.
Menzenees - y4€HBIN U FpaXKAaHNH.

XumHuueckasi  CBS3b. KoBanentnas  (momsipasi ¥ HEMOJsApHAs) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUUECKHX AJIEMEHTOB. MloHHas1 CBS3b.

Crenenb  okucieHusd. OKHCIHUTEIbHO-BOCCTAHOBHUTENBbHbIE — peakuuu. [Iponeccesr
OKHCJIEHUS ¥ BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

XVUMUYECKUH SKCIIEPUMEHT: H3y4YeHHE OOpa3I0B BEIIECTB METANIOB M HEMETAJUIOB,
B3aUMOJICVCTBUE THJIPOKCUIA LIMHKA C PAacCTBOPaMHU KHUCIOT M LIEJIOYEH, IPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIMii (TOpeHue, peakiuu
Pa3NOKEHUS], COCTUHEHUS ).

9 knacc
(68 uacoe, 2 uaca 6 neoenio)

1. BemecTBo M XuMHUYeCKas peaKkuusi.

Ilepuonnueckuit 3akoH. Ilepuognueckas cuctemMa XuMH4YeCKuUX diaemeHToB [[.U.
MenpaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XHUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPHOJIOB, KaJUsl, KAIbIUA M WX COCIUHEHUW B COOTBETCTBUH C
MOJIO’KEHUEM 2JIEMEHTOB B [leproinueckoi cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BeImIeCTBAa: BUIb XUMHYECKOW CBS3H. THIBI KPUCTAITUYCCKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOM PEIIETKM M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJacCaM HEOPTraHWUYECKUX COCIMHEHUN, Te€HEeTHYecKas
CBSI3b HECOPTraHUYECKUX BEILIECTB.
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Krnaccudukanys XUMUYECKUX PEAKIUI 110 pa3IMYHBIM IIpU3HAKaM (110 YUCIIy U COCTaBy
Y4acTBYIOUIMX B PEAaKIUU BEIIECTB, MO TeIIoBOMY 3(dexTy, Mo H3MEHEHHIO0 CTeneHel
OKHCJIEHUSI XMMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). JK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUUECKUE YPABHEHUS.

[lonstre o ckopoctn xuMuueckoil peakuuu. [loHsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX W TIeTEepOreHHbIX peakuusax. [lonsTue o
karanuze. lloHarne o xumuueckom paBHOBecuu. @DaxkTOphl, BIUSIOUIME HA CKOPOCTb
XUMHUYECKON PEAKIUHU U TIOJI0KEHNE XUMHUECKOTO PaBHOBECHS.

OKHCINTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, AJIEKTPOHHBIN OallaHC OKUCIHUTEIbHO-
BOCCTAHOBUTEIbHOM peakunu. CoCTaBIEHUE YPaBHEHUH OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAHUEM METO/]1a JIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMAIIMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI. KaTnoHsl,
aHUOHBI. MeXaHN3M JIMCCOLMAlLMU BEUIECTB C Pa3IMYHbIMU BUJIAMU

xuMHueckon cBsizu. CreneHs aucconuanuu. CUIbHBIC U ClIadble AIEKTPOIUTHI.

Peakuun noHHoro ooMeHa. YciioBusl IpOTEKaHUsS peakMid HOHHOTO OOMEHa, MOJIHbIE U
COKpallléHHbIE MOHHbIE ypaBHEHHs peakuuid. CBONCTBAa KUCIOT, OCHOBAaHUM U COJIEM B CBETE
IIpeJICTaBICHUA 00 3IIEKTPOJIMTHYECKOW aucconuanuy. KadecTBeHHBIE peaklMM Ha HWOHBI.
[lonsiTe 0 rugponuse comnei.

XVUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAIIIMYECKHX PEHIETOK
HEOPraHMYECKUX BEIIECTB - METANIOB U HeMeTaioB (rpaduTa U amMmasa), CIOXKHBIX BELIECTB
(x7Jopuma HaTpus), MCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMMYECKOM peakiuu OT
BO3JICHCTBUS pPa3iIMuUHBIX (PAKTOPOB, UCCIECTOBAHHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, Iiejaoued W coyied  (BO3MOXKHO — MCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), MPOBEJICHUE OIBITOB, WUIIOCTPUPYIONINX MPHU3HAKK MPOTEKAHUS PEeaKuil
MOHHOTO OOMeHa (oOpa3oBaHHME OcCajKa, BBIICICHHE Traza, O0Opa3oBaHUE BOJBI), OIBITOB,
WTIOCTPUPYIOMINX TMPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIMid (TOpeHue, peaxiuu
pa3joXKeHUsl, COEJUHEHMsI), paclO3HAaBAHME HEOPraHMYECKHX BELIECTB C  IOMOUIBIO
KaueCTBEHHBIX PEAKIMI HA MOHBI, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/a4.

2. HemeTtayuibl M MX coeIMHEHMUS.

OO0mass xapakTepucThuKa ranoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crereHn oOkucieHusi. CTpoeHue M (QHU3MUECKHUE CBOWCTBA TPOCTBHIX BEIIECTB - TaJOTCHOB.
XUMUYecKre CBOMCTBAa Ha NIpuUMepe XJopa (B3aMMOJEWCTBHE C MeTalslaMH, HeMeTalljaMH,
mienoyamu).  Xnoposogopod. ConsiHasg — KUCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JleficTBre Xjopa U XJIOPOBOJOPOAa Ha OpraHu3M uesoBeka. BaxkHeime Xaopuasl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mas xapakTepuctuka s1eMeHTOB VIA-rpynmbl. OcCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

Ctpoenne u (¢u3MYECKHUE CBOMCTBA TMPOCTHIX BELIECTB - KHCIOPOAAa U  CEPBHI.
AmnotponHble MOAU(UKAIIMKA KUCIOPOIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOAOPOI,
CTpoeHHe, PU3nUecKre U XUMHUecKrue cBorcTBa. OKCHIIBI Cepbl KaK MPeCTaBUTENN KHUCIOTHBIX
okcunoB. CepHasi KUCIIOTa, (PU3UUECKUE U XUMHUYECKHE CBOWCTBA (0OOIIME KaK IMPEICTaBUTEIS
KJlacca KUCJOT U cnenuduueckne). XMMHUUECKUEe PEakiuy, JIe)Kallle B OCHOBE MPOMBIIIIEHHOTO
croco0a MoJy4eHus: CEpHOM KUCIIOTHI.

[Tpumenenne. CoaM CepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklus Ha CyiIbpaT-HOH.
Haxoxnenune ceppl M €€ COECOUHEHHMI B MPUPOJE. XHUMHYECKOE 3arpsi3HEHUE OKpPYKaroleu
Cpelbl COEeUMHEHUSIMU CepbI (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3/AyXa M BOJOEMOB), CIIOCOOBI
€ro NpeAoTBpallECHuUsI.

OO6mass xapakrepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

A30T, pacpocTpaHeHue B mpupoje, pusnueckue u XxuMudeckue cpoiictsa. Kpyrosopor
azora B mpupoje. AMMHAK, ero (u3NYecKne W XHMHUYECKHE CBOWCTBA, MOJIYYCHHUE H
npumenenrne. Conu aMMOHMS, HUX (U3NYECKHE M XUMHUYECKHE CBOWCTBA, NpPUMEHEHUE.
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KavecTBeHHast peakiys Ha MOHBI aMMOHHMA. A30THasi KHCIIOTa, €€ ToydeHue, (hu3ndeckue u
XMMHYECKHe CBOMCTBa (00IIMe Kak NpeACTaBUTENs Kiacca KUCJIOT M cnenuduyeckue).
Hcnonp30BaHne HUTPATOB MU COJEM aMMOHHUS B KaueCTBE MUHEPAIBHBIX yIOOpEHUIl.
XUMHUECKOE 3arpsi3HEHHE OKPY’KAIOUIeH Cpeabl COeIMHEHHUSMHU a30Ta (KUCIOTHbBIE OXKH,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJAOEMOB).

®docdop, amtorponHbie Moaudukanuu Gocdopa, GU3NIECKUE U XUMUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dpochopHas kuciora, GU3NIECKUE U XUMHUECKHE CBOWCTBA, NOJTYUYCHHUE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPAIbHBIX Y100pEHUI.

OO6mas xapaktepuctuka 3i1eMeHTOB I[VA-rpynmbl. OCOOEHHOCTHM CTpPOEHUS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUS.

VYraepon, amtoTponHble MOAW(MUKAIIMK, PAacHpOCTpaHEHUE B TpUpoje, (pu3myueckue u
XUMH4eckue cBoiictBa. Ancop6uus. Kpyrosopor yriepoaa B npupoae. Okcuabl yriepoaa, Ux
¢usnueckne M XUMHUYECKHE CBOWCTBA, MACWCTBHE HAa IKMBBIE OPraHU3MBI, IIOJy4YEeHHE U
IpUMEHEeHHe. DKoJorudyeckue mnpoOsieMbl, cBsi3aHHble ¢ okcuaoMm yriepoaa (IV), rumoresa
r7100AIbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIA A(PQeKT. YToNbHas KUCIOTa U e€ COJU, UX
¢u3nyeckne M XMMUYECKHE CBOMCTBA, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas peakuus Ha
kKapOoHaT-MoHBL. Vcronb3oBaHue KapOOHATOB B OBITY, MEAWIMHE, NPOMBIIIICHHOCTH |
CEJIbCKOM XO3HCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHSX yTriiepoja
(MeraH, 3TaH, JTWJEH, AaleTWIEH, 3TaHOJ, IJIMLEPUH, YKCycHas Kuciota). Ilpuponansie
HCTOYHUKH YTJIIEBOJOPOAOB (yrojib, MPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TepepaboTKu
(6eH3uH), UX POJIb B OBITY ¥ POMBIILICHHOCTH.

[TonaTue o 6GMONOTHYECKH BaXKHBIX BEUIECTBAX: KUPAX, OeNKax, yriIeBOAax - U UX POJIH B
KHM3HM YeJloBeKka. MarepuaibHOE €JUHCTBO OPraHUYECKUX M HEOPTaHUYECKUX COeTMHEHUH.

Kpemuuii, ero ¢usmueckue M XHMMHUYECKHE CBOWCTBA, MOJIYYEHHE WU IPHUMEHEHHE.
Coenunennss kpemHus B npupoge. OOmume mnpencraBieHus o0 okcuae kKpeMmHuss(1Y) wu
KpeMHHEBOU KkucinoTe. CHIIMKATBI, UX HCIOJIB30BaHUE B OBITY, MEIUIIUHE, TMPOMBIIIICHHOCTH.
Baxwnelilme cTpouTenbHble MaTepuaibl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOH, »elle300eTOH.
[Tpo6nembl 6€30MacHOTO NCTIOIB30BAHUS CTPOUTENFHBIX MAaTEPUAJIOB B IIOBCEIHEBHON KHU3HH.

XUMHUECKUI 3KCIEPUMEHT: H3yueHHe 00pa3l0B HEOPraHWYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCIIOTBHI, TPOBEJCHUE KAUYECTBEHHBIX pPEAaKIWH Ha XJIOPUA-WOHBI M HaOIIOACHUE
IPU3HAKOB MX IPOTEKaHMs, OIBITHL, OTpaxawooume (uU3ndeckue M XUMHUYECKHE CBOWCTBA
raJIor€HOB U UX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHUJEOMATEPHAIIOB), O3HAKOMIICHHE C
o0pa3uamMu XJIOpUIOB (TaJIoOreHUIOB), O3HAKOMIIEHHE ¢ 00pa3lamM cepbl U €€ COeAMHEHHUSIMU
(BO3MOKHO HCIIOJIb30BAaHHE BUACOMATEpUAIOB), HaONIONeHHE Tporecca oOyriIMBaHUS caxapa
1oJ JefcTBUEM KOHIIEHTPUPOBAHHON CEpPHOIMl KHUCIIOTHI, M3yYeHHE XUMHUYECKUX CBOMCTB
pa30aBIeHHON CEepHOW KHCIOTHI, MPOBEACHHWE KAaYeCTBEHHOW peakiuu Ha cynbdar-uoH u
HaOroleHue Tpu3HaKa e€ MpOTEeKaHWs,, O3HAKOMJIEHHE ¢ (hPU3MYECKMMM CBOMCTBaMHU a30Ta,
dochopa M uX coenuHEHHH (BO3MOXKHO HCIIOJB30BAHKWE BHJICOMATEPHAIIOB), 0OOpa3laMH
a30THBIX M (QochOpHBIX yAOOpeHMH, MNOIydeHue, coOMpaHHEe, pAcCHO3HABaHUE M H3YydEeHUE
CBOWCTB aMMHaKa, MPOBEJCHUE KAYeCTBEHHBIX peaKkIMii Ha MOH aMMOHHMA U (ocdar-uoH u
U3yuYeHHe MPU3HAKOB MX MPOTEKaHMs, B3aUMOJEHCTBUE KOHIEHTPUPOBAHHOW a30THOW KUCIIOTHI
C M€JpI0 (BO3MOXHO HMCIOJIb30BaHUE BUEOMATEPUATIOB), U3yUYEHUE MOJENIEH KPUCTANINYECKUX
peméTok anmasa, rpadura, QyiiepeHa, 03HaKOMJICHHE C MPOLIECCOM aCOPOILUK PACTBOPEHHBIX
BEIIECTB AaKTHMBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOra3a, NOJy4YeHHE, cOOMpaHue,
pacrio3HaBaHHUE U U3yYEHUE CBOMCTB YIVIEKHUCIIOTO I'a3a, MPOBEACHNE KaUeCTBEHHBIX peakuii Ha
KapOOHAT W CHWIMKAT-MOHBI W M3yYCHHE NPU3HAKOB MX TPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIMEH CHWINKAaTHOW NPOMBIIIIEHHOCTH, pEIIeHHE SKCHEPUMEHTANbHbIX 3373y 10 TeMe
«BaxuHennme HeMeTauIbl U UX COCAUHEHUS.

3. MeTabl M MX COeIMHEHUsI.

OOmiast XapakTepUCTHKA XHMHYECKHX OJJIEMEHTOB - METAJZIOB HAa OCHOBAHWUU HX
nonoxeHnus B [lepuonndeckoil cucreme xumuueckux 3nementos (.M. MenaeneeBa u crpoeHus
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atoMoB. CTpoeHue MeTayioB. MeTamnueckas CBA3b U METAJUIMUECKas KpPUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUI psa HanpsokeHHH MetamioB. DuU3MUECKHe M XMMUYECKHE
cBoiicTBa MeTaiuioB. OOmKe crnocoObl MmoslydeHus: MeTauioB. [IoHsATHE O KOPPO3MM METALIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uH. CIiiaBsl (CTallb, UyTyH, AIOPATIOMUHUI, OpoH3a) 1
UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[lenounsle MeTambl: nosoxxkeHue B [leproandeckoit cucteMe XMMHUECKUX 3JIEMEHTOB
J.1. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXKIAEHUE B Npupoje. Pu3nueckrue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kaiust). OKCUIbI M THAPOKCUIBI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUH.

[IlenouHo3eMenbHbIE METAUIBI MarHui M KanblLuil: mosokeHue B Ilepuonmueckoit
cucreMe xuMmuueckux 3nemeHToB .M. MenpaeneeBa, CTpO€HHME HMX aTOMOB, HAXOXKJICHHUE B
npupoze. Pusznyeckue U XUMHUYECKUE CBOWCTBA MarHus W KaiblMs. Bakueiimme coeauHeHus
KaJbLus (OKCHUJ, TUAPOKCUA, coyin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmromuHuit: nonoxenue B Ilepuoanueckoil cucreme Xumuueckux semeHtoB J[.M.
MenpeneeBa, CTpOEHHE aToMa, HaxoXAeHHe B npupoje. dusnueckue U XMMHUUECKHE CBOMCTBA
aoMuHMs. AMOTEpHbIe CBOMCTBA OKCUAA U THAPOKCH]IA ATFOMUHMS.

Kene3o: mnonoxenne B Ilepuoguyeckoil cucTeEME XUMHUYECKHX dieMeHToB J[.U.
MenieneeBa, CTpoe€HHE aTOMa, HaxoxaeHue B npupone. dusznyeckre U XMMHUYECKHE CBOMCTBA
xenesza. Okenpl, THAPOKCUIB! U coiu conu xene3a (I1) u xenesa (II1), ux cocras, cBoiicTBa U
MOJIyYEeHHE.

XUMHUECKUH OSKCIIEPUMEHT: O3HAaKOMJICHHE C o0pas3laMH METaUIOB M CIUIABOB, HUX
(Gu3nUecKUMU  CBOWMCTBAMH, M3Y4YEHHE pE3YyJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOAECUCTBUS OKCUAA KaJbLUS U HATPUS
¢ BOJIOH (BO3MOXKHO HCIIOJIb30BaHME BUJIEOMATEPHAIIOB), UCCIIEI0OBAaHUE CBOMCTB KECTKOM BOJBI,
Ipolecca TOPEHHs 3JKele3a B KHUCIOpoAE (BO3MOXHO HCIIOJIb30BAHUE BHIEOMAaTEpUANIOB),
MIPU3HAKOB NPOTEKAHUS KAUECTBEHHbBIX PEAKIIMNA HAa MOHBI (MarHus, Kalblus, aTFOMUHMS, IUHKA,
xene3a (II) u xenesa (III), menu (II), HaGmrogeHNEe W OMHMCAHUE MPOILIECCOB OKPAITUBAHMS
IUIAMEHH MOHAaMM HATpUs, Kaaus M KalbLus (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUANIOB),
ucclieloBaHne aM(pOTEPHBIX CBOMCTB T'HJIPOKCHAA AMIOMHUHUS M THAPOKCHJA IIMHKA, PEIICHUE
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxxHel1e MeTauibl 1 X COeAUHEHMSD.

4. XuMHUSA U OKpY KAKOLIas cpeaa.

BemectBa 1 Marepuansl B IOBCEAHEBHOM JKM3HU uesloBeKka. besonmacHoe ucnosib30BaHue
BELIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momoip npM XUMHYECKHX OXKOrax H
OTpPABJICHUSX.

XUMHYEeCKOe  3arpsA3HEHHME  OKpyXKawooled  cpeabl  (IpenenbHas — JIOIMycTUMAas
KoHIeHTpauus BemiecTs (aanee - [1/IK). Posb XxuMum B perieHMH 3KOJIOTHUECKUX MPOOIIEM.

XUMHUECKUH OKCIEPUMEHT: U3yueHHe OoOpa3loB MarepuaioB (CTEKIO, CIUIaBHI
METAJUIOB, TOJIUMEPHBIE MaTEpPUaJIbI).



Inanupyemvie pe3ynomamol 0c60eHUsA YUEeOHO20 npedmema

W3ydyeHne XuMUM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa30BaHMsA HANpaBieHO Ha
JOCTHKEHHE OOYYaIOUIMMUCS JIMYHOCTHBIX, METalpeIMETHBIX W MPEIMETHBIX PE3yJIbTATOB
OCBOCHHS yU4eOHOTO TpeIMeTa.

JIMYHOCTHBIE pEe3yJIbTaThl OCBOCHMS IPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0JIe 00YUYEeHHs XUMUU B €IMHCTBE Yy4eOHOW M BOCTIUTATEILHOM JESTeTbHOCTU B
COOTBETCTBHUM C  TPAAUIMOHHBIMH  POCCUHCKMMU  COLMOKYIBTYPHBIMH ¥  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHITHIMU B OOIIECTBE MpaBUJIAaMU MU HOpPMaMHU TOBEIEHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIN3ALUN 00YYaIOLIIXCS.

JInuHOCTHBIE pe3yabTaThl OTPa)KalOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CHCTEMON TIO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIlMI U PACHIMPEHHE OIbITA JEATEILHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YACTH:

1) nmarpuoTMYECKOTO BOCHIUTAHMS:

[EHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJEIWI0, TMOHUMAHMs 3HAYCHHS XUMUYECKOW HAYKH B JKH3HU COBPEMEHHOTO
oO1mecTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHOM HQPOpMAIMEH O TEPENOBBIX IOCTHKCHUSAX H
OTKPBITHSIX MUPOBOM M OTEUECTBEHHOW XWMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOWCTBE MHUpa U OOIIIECTBA,

2) TrpaxkIaHCKOTO BOCHUTAHMUS:

NPEJCTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJIJICKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4yeOHO-
HCCIIeIOBATENbCKOM, TBOPUECKOM U APYTUX BUIAX AEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOU [IESATEIILHOCTH TMPH BBITIOJHEHUHN Y4€OHBIX, [MO3HABATENBHBIX 33]1a4, BHITIOJHECHUH
XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHIH yUYeOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHMIO
¥ B3aMMOIOMOIINM B TpOLECCe ATOH yueOHOW AEATeNbHOCTH, TOTOBHOCTH OLEHMBATH CBOE
MOBEJICHWE U TOCTYNKH CBOUX TOBApHIIEH C MO3WIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMUS MOCIEICTBHIA MOCTYTKOB;

3) ILEHHOCTH HAYYHOTO MTO3HAHUS:

MHUPOBO33PEHUYECKUX  TPEJICTaBIEHHH O BelNIeCTBE M  XUMHYECKOW  peakluw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKU M COCTABJISIIOIIMX OCHOBY IS
MOHMMAHUS CYI[HOCTH HAy4YHOH KApTUHBI MHUpA, MPEACTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIbI, B3AUMOCBSA3SIX UeJIOBEKa C MPUPOAHON Cpelo, O POIU
XMMUH B TIO3HAHUM 3THX 3aKOHOMEPHOCTEHH;

MO3HABaTeNIbHBIX MOTHBOB, HAlpaBJICHHBIX Ha MOJY4YEHHE HOBBIX 3HAHHUM IO XUMUH,
HEOOXOUMBIX JIJIsl OOBSICHEHHS HA0IFO1aeMbIX MTPOLIECCOB U SBIICHUM;

M03HAaBaTENIbHOM, NHPOPMAIIMOHHON M YUTATENbCKOW KYJIbTYphI, B TOM YHCII€ HAaBBIKOB
CaMOCTOSITENTLHOW pPa0OTHI C y4eOHBIMU TEKCTaMH, CIPABOYHOW IJIUTEPATYypOH, JOCTYIMHBIMH
TEXHUYECKUMHU Cpe/ICTBaMU UH(POPMAITMOHHBIX TEXHOJIOTHIA;

uHTEepeca K 00yUeHHIO U MO3HAHUIO, JTI0O03HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO, MPOEKTHOW U MCCIIEI0BATENbCKONW AESITETbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢dhopMHupOBaHUS KYJIBTYPHI 310POBbSI:

OCO3HAHMSA LEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3/I0pOBbIii 00pa3 >KW3HM, OCO3HAHMSI MOCIHEACTBUM W HENPUATHS BPEIHBIX
npUBbIUEK (yHOTpeOJIEHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIOAECHUS
mpaBujl 0€30MaCHOCTH TPU OOpaIlleHWH ¢ XMUMHYECKUMHU BEIIECTBAMU B OBITY W peajbHOM
KU3HU;

5) TpyAOBOrO BOCIIMTAHMS:

MHTEpeca K MPaKTHUECKOMY U3yUYeHHIO podeccuil u TpyJa pa3inyHOro poja, yBaKeHUe
K TPyLy W pe3yibTaTaM TpPYAOBOM JESITeTbHOCTH, B TOM YHCJIE€ HAa OCHOBE NPUMEHEHHS
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MPEIMETHBIX 3HAHWW 10 XHMHH, OCO3HAaHHOTO BBIOOpAa WHAMBUAYAIBHOH TPACKTOPHH
MPOJOHKEHU 00pa3oBaHUsl C Y4ETOM ITUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCIeurHoi MpoQecCHOHANbHON AeATEIbHOCTH U
pa3BUTHSL HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHANIBHOMN Cpe/Ie;

6) DKOJOTHYECKOTO BOCTIUTAHUS:

9KOJIOTHYECKU IIeJIeCOO0Pa3HOr0 OTHOIIEHHS] K MPHUPOJAE KaK HMCTOYHUKY >KM3HH Ha
3emiie, OCHOBE €€ CYIIEeCTBOBAaHHS, NOHUMAaHUs LIEHHOCTH 3J0pOBOTO M Oe30macHoro obpasa
KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U TICHUXHYECKOMY
3I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIONEHUs MpaBmUi OE30MacHOTO IMOBENEHHs NMpU padoTe C
BEIIECTBAMH, a TAKXKE B CUTYyallUsIX, YTPOKAIOIIUX 37J0POBBIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, TMOJy4aeMble NMPU U3YYCHUH XUMHH, ISl pEUICHUS
3aJa4, CBSI3AHHBIX C OKpPY’KAroIIeld MPUPOTHONW CpEeOi, MOBBIIMICHUS YPOBHS IKOJIOTUYECKOM
KyJbTYPBbl, OCO3HAHUS TJIOOATHFHOTO XapakTepa IKOJIOTHUSCKUX MPOOJIeM U MyTel WX pelIcCHHS
MOCPEACTBOM METOJIOB XUMUU;

HKOJOTUYECKOTO MBIIUICHHUS,, YMEHHS PYKOBOJICTBOBATHCSI MM B TII03HABATEIHHOM,
KOMMYHHKATHUBHOW U COLIMATBHON MPAKTHKE.

MetanpeamerHsie pe3y/bTaTtbl. B cocraBe mMeTanpeIMETHBIX pPE3yJIbTaTOB
BBIICTISIIOT 3HAYMMBbIE 171 (OPMHUPOBAHUS MHPOBO33PEHHS OOIIEHAYyYHBIE MOHITHUS (3aKOH,
TEOpHsi, MPUHIWI, TUIOTE3a, (aKT, CHCTEMa, IMPOIECC, IKCICPHUMEHT M JPYroe.), KOTOpbIe
UCIIONIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJSIOT Ha OCHOBE 3HAHMIA
U3 ITHX TPEaMETOB (OPMUPOBATH TPEJCTABICHUE O IEIOCTHOW HAyYHOUW KapTHHE MUpPa, U
yYHUBEpCaJdbHble yueOHbIEe AelcTBUsA (MO3HABaTeNbHBIE, KOMMYHHKATHBHBIC, DPETYJISTHBHBIE),
KOTOpBIE 00ecreunBaoT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIHPHOMY TUTAHUPOBAHUIO U
OCYIIECTBIICHUIO  y4yeOHOW  JesITeNbHOCTU. MeTanpeaMeTHble  pe3yJNbTaThl  OCBOCHHUS
o0pa3oBaTeNpbHOM MPOrpaMMBI 10 XHMHU  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMH
MO3HABATENIbHBIMU JICHCTBUSMU, B TOM YHCJIE:

1) 0Ga3oBbIe TOTHUYECKUE JECHCTBUS:

YMEHHE HCIHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHHM 3HAHUM:
pacKpbIBaTh CMBICII XMUMHYECKHUX TOHATUNA (BBLACNATH WX XapakTEepHbIE IPU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHATUSMH), UCIIONBH30BATh MOHATHUS AJ OOBICHEHUS
OTIENBHBIX ()aKTOB W SIBIICHUH, BBHIOWPATh OCHOBAHWS W KPUTCPUH IS KIIacCU(UKAIUU
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIUil, yCTaHABIUBATh MPUYMHHO-CIICACTBEHHBIE CBSI3U
MEXITy 00BEKTaMU U3yUYEHHUsI, CTPOUTH JOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, JIETyKTUBHEIC,
10 aHAJIOTHH), IPOBOJAUTH BBIBOJIBI U 3aKIIIOUEHUS;

yMEHUE MPUMEHSTH B poliecce MO3HAHUS TIOHSTHUSA
(mpeaMeTHbIE W MeETanmpeaMETHBIE), CUMBOJHUYECKHE (3HAKOBBIE) MOJIETH, HCIOJb3yeMbIE B
XUMUH, TPeoOpa3oBbIBATh IMIUPOKO MPUMEHSEMbIE B XUMHH MOJEIbHBIC MPEACTABICHUS -
XUMHUYECKUH 3HAK (CHMBOJ DJJIEMEHTa), XUMHYeckas (opMmyia U YypaBHEHHE XHMHUYECKOU
peaKiuu - TPU PEIICHUH Y4YeOHO-TTO3HABATENBHBIX 33/lad, C YYETOM O3THUX MOJCIBHBIX
MIPEJICTaBICHUN BBISABISATH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU U3YYaeMbIX OOBEKTOB -
XUMHUYECKUX BEUIECTB U XMMHUYECKUX PEAKIINH, BBISBISTH OOIINE 3aKOHOMEPHOCTH, TPUIMHHO-
CJIEJICTBEHHBIE CBS3H U MIPOTUBOPEUHSI B H3yUaeMBIX MPOIECCaX U SIBICHUSAX;

2) 0a3oBbIC HCCICAOBATEIILCKUE ACHCTBU:

YMEHHE HCIIOJIb30BaTh MOCTABIEHHBIE BONMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHMS, a
Tak)k€ B KauyeCTBE OCHOBBI JJisi (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

MpUOOpPETEHUE OIbITa IO IJIAHUPOBAHUIO, OPraHU3allUd U TPOBEJCHUI0 YUEHUYECKHUX
AKCIIEPUMEHTOB: YMEHHE HAOII0AaTh 32 XOJ0M IPOIIecca, CaMOCTOSTENIbHO IPOTHO3UPOBAThH €T0
pe3ynbTat, (GOpMYyJIMPOBaTh OOOOIICHUS W BBIBOJBI IO pe3yJbTaTaM MPOBEACHHOTO OIBITA,
UCCJIETOBAHMsI, COCTABIISATh OTUYET O poAeNaHHON padoTe;

3) pabota ¢ uHpOpMAIUEH:

yMEHHE BbIOMpaTh, AHATU3UPOBATh U HHTEPIPETHPOBATH HHMOPMALUIO PAITUYHBIX

9



BUZOB U (POpPM MpeNCTaBICHUS, MOJYyYaeMyl0 M3 Pa3HbIX HCTOYHHUKOB (HAYYHO- TOMYJISpHAs
JTUTEepaTypa XHMMHYECKOTO COJCp)KaHUs, CIpaBOYHbIE TIOcoOuWs, pecypchl HHTepHeta),
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO M HEJTOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE MPUMEHSTH Pa3IMuHbIC METOJIbI U 3aIIPOCHI TP MIOUCKE U 0TOOPE WHPOPMAIIUU U
COOTBETCTBYIOIIHMX JaHHBIX, HEOOXOAUMBIX JIJISl BHITIOJTHEHUS YIEOHBIX M TO3HABATEIILHBIX 331
OTPENeNIEHHOTO THUIA, MPUOOPETEHHE OmbITa B OOJACTH WCIIOJIB30BaHHS HH(DOPMAIIHOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOil aKTUBHOTO MCIIOJIB30BaHHS Pa3THUHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBHYIO (GOpMYy TIpeACTaBICHUS
MHPOPMALIMK U HWIUTIOCTPUPOBATH pEIIaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JuarpaMMaMi,
npyrumu opmMamu TpadUuKu ¥ ©X KOMOWHAIIUSIMUY;

YMEHHE HCIOJIh30BaTh M AHAJIU3UPOBATh B TpOLECCe yUeOHOW M HCCIIEI0BaTENLCKOM
JESTEeTPHOCTA WH(POPMAIIUIO O BIUSHHH MTPOMBIIICHHOCTH, CEILCKOTO XO03SIMCTBa U TPaHCIIOpTa
Ha COCTOSIHHE OKPY>Karollel NPUPOJHON CPELBI;

Y  oOywaromerocs ~ OymyT  cOpPMHpOBaHBI  CIEAYIONIAE  YHHBEPCAIbHBIC
KOMMYHHUKATHBHBIC ICHCTBUS:

YMEHHE 3a/laBaTh BONPOCH (B Xojae jauanora W (WIM) JTUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll Tembl, (OPMYIHPOBATH CBOM TPEAJIOKEHHS OTHOCHUTEIHHO BBITIOTHEHUS
NIPE/IOKEHHOH 3a/1a4H;

npuoOpeTeHre  OmbITa TMPE3EHTAMU  PE3YJIbTAaTOB  BBIMIOJIHEHUS  XUMHYECKOTO
JKCIIepUMEHTa (J7a00paTOPHOTO OIBITA, JIAOOPATOPHOW pPabOTHl 1O HCCIECTOBAHUIO CBOWCTB
BEIIECTB, YICOHOTO MPOCKTA);

3aWHTEPECOBAHHOCTh B  COBMECTHOH CO  CBEPCTHHUKAMH  IO3HABATEIILHOW U
HCCIIEIOBATEIILCKON JICATENIFHOCTH TPH PEIICHHH BO3HHMKAIOIIUX MpoOJeM Ha OCHOBE ydéTa
OOIIMX WHTEPECOB W COTJIACOBAHMS TO3UIMH (00CYXIEHHS, OOMEH MHEHHUSIMH, «MO3TOBBIE
IITYPMbD», KOOPJAWHAIIAS COBMECTHBIX JICHCTBHMH, ONPEICICHUE KPUTEPUEB 1O OIICHKE KauyecTBa
BBITIOJIHCHHOW PaOOTHI U IpyTHE);

VY oOyuatomierocsi OynyT cOpMHUpOBaHBI CIEAYIOIINE YHHBEPCAIbHBIE PETYJISTHBHBIC
EUCTBUS:

YMEHHE CaMOCTOSTENILHO ONPEICIATh LeNU ACITEIbHOCTH, TNIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TIPU HEOOXOJMMOCTH KOPPEKTHPOBATh CBOK JICATEILHOCTh, BHIOMPATH
HanOonee H(QeKTUBHbIE CIMOCOOBI pEHIeHHsT y4YeOHbIX W MO3HABATENBHBIX  3ajad,
CaMOCTOSITEITLHO COCTaBIISITh WJIM KOPPEKTUPOBAThH TMPEIUIOKCHHBIA alTOPUTM JEHCTBUH TPH
BBITIOTHCHUH 33JIaHUN ¢ ydYETOM TIOJNyYCeHUs HOBBIX 3HAHHMNM 00 M3ydaeMbIX OOBEKTaX -
BEIIIECTBAX U PEaKIHIX, OICHUBATh COOTBETCTBHUE MOJyUYECHHOTO pe3yJibTaTa 3asBICHHOM 1ENH;

YMEHHUE HCIIONB30BaTh U aHAJIH3HPOBATh KOHTEKCTHI, TIPeiaracMble B YCIOBUH 33 JaHHIA.

IIpeaMeTHbie pe3yabTaThl OCBOCHHS IMPOTPAMMBI 10 XUMHH Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHusI.

B cocraBe mpeaMETHBIX pE3yJbTaTOB IO OCBOCHHUIO 00S3aTEILHOTO COJCPIKaHUS,
YCTaHOBIICHHOTO JaHHOM (exepanpHONH paboueill mporpamMMmoi, BBIICISIOT: OCBOCHHBIC
Oo0y4aroIMMUCS Hay4HbIC 3HAHUsS, YMEHUS W CIOCOOBI JeicTBUH, cnenuduyeckue s
MpeIMETHOW 00macTh «XUMHUs», BHIBI JACSITCILHOCTH IO TOJXYYCHHIO HOBOTO 3HAHUSA, €T0
UHTEPIPETAINH, PEOOPA3OBAHUIO U TIPUMEHEHUIO B PA3IMUHBIX YYCOHBIX U HOBBIX CHTYAIIUSX.

K xonmy oOyueHust B 8 kiaacce y oOywaromerocst Oyay COpPMHUPOBAHBI CIICTYIOIINE
MPEIMETHBIC PE3YJIBTAThI IO XUMHUU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYCCKHX TMOHSATHIA: aTOM, MOJICKYJa, XHUMHUYCCKUH
AJIEMEHT, TPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAS),
BaJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAsi M MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JOJsi XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHWH, MOJIIPHBINH 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHUIIATEIILHOCTD, CTETIEHb OKUCIICHUS, XMMUYeCKast
peakiys, KIacCU(PUKAIMI PEaKlIuil: peaKkiMd COSAWHEHHs, PEaKIUH Pa3IoKEHUs, PEaKIuu
3aMeIIeHus], peakuu 00MeHa, 3K30- U SHAOTEPMHUUECKUE PEAKIINH, TETIOBOH A(PEKT peakuuu,
PO aToMa, JICKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTAJIb, PaluyC aToMa, XUMUYeCKasl CBS3b,
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MOJISIpHAsl W HETOJsIpHAsT KOBAJCHTHAs CBsI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHHWOH, PacTBOp,
MaccoBas J10Jig BelecTBa (MPOLIEHTHAs KOHIIEHTPAIHs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYCCKHX TOHITHA W TPUMEHSTH OTH
MOHSITUA TP OMTMCAHUH BEIIECTB U MX MPEBPAIICHUN;

UCTIONB30BaTh XUMHYECKYI0 CHMBOJHMKY JJIS COCTaBJICHHS (OpPMYyT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUI;

OTIPE/ICTIATh BaJCHTHOCTh AaTOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTENCHBb
OKHCIICHUS AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, TPUHA/ICKHOCTD BEIIECTB K OMPEICIEHHOMY
KJIACCy COCAMHECHHWN TO QopmylsiaM, BHJ XUMHUYECKOW CBsi3W (KOBaJCHTHAs W WOHHAs) B
HEOPraHMYECKUX COCIMHEHUSX;

packpeiBaTh cMbich llepuogmueckoro 3akona J[.M. MenneneeBa: AEMOHCTPUPOBATH
MOHMMAaHUE MEePHOINUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX IMOJIOXKEHHUS B
[lepronmyeckoil cucteme, 3aKOHOB COXPaHEHHS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YEeHHs, 3aKOHa ABOTaJpo, OMUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO hopMy
[Teproguueckoit CUCTEMbl XUMUYECKUX JJIEMEHTOB: Pa3lindarh MOHATHS «TJIABHAs MOATPYyIa
(A-rpynma)» u «mo6ounas noarpymnmna (b-rpynma)», mManeie U O0JbIINE TEPUOIBI, COOTHOCHTH
0003HaYCHNUS, KOTOpbIe UMEIOTCs B Tabiwmie «[lepruogudeckasl CuCTeMa XUMUYECKUX DJIEMEHTOB
JI.11. MenneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XUMHUYECKHX AJIEMEHTOB
(cocTaB u 3ap4n Aapa, 00IIee YUCIIO IJIEKTPOHOB U pacpeiesIEHUE X MO 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(PUITUPOBATH XUMHUYECKUE JIEMEHTHI, HEOpraHUYECKHe
BELIECTBA,

XUMHUYECKHE peakiuu (M0 YHMCIy U COCTaBy YUYacCTBYIOIIMX B PEAKIMM BEIIECTB, IO
TeroBoMy 3 (heKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBONCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, MTOATBEPK/1asi OIHCaHue npuMepaMu  MOJICKYJISIPHBIX  YpPaBHCHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHii;

MIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHUCHMOCTH OT WX KAauyeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBHSIX;

BBIYUCIISATH OTHOCHUTENBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO
JIOJTII0 XMMHUYECKOTO 3JIeMEeHTa 1o (opMyJie COeIMHEHUs, MACCOBYIO JIOJIIO BEIIECTBa B PacTBOPE,
MIPOBONTH PACUETHI MO0 YPABHCHHIO XUMUYECKOU PEAKITUH;

NPUMEHATH OCHOBHBIE OIEpAIlM MBICIUTEIBHON NEATENbHOCTH - aHaju3 M CHHTES,
CpaBHEHHE, O0000IeHHe, CHUCTEMATU3AlNI0, KJIacCU(UKAIUIO, BBISBIECHUE IPUUYUHHO-
CIIEJICTBEHHBIX CBS3€H - IJIS1 M3YYEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIMiA, €CTECTBEHHO-
HAyYHBIC METOJbI TIO3HAHUS - HAONOJICHUE, W3MEpPEHUE, MOJICIUPOBAHNE, SKCIICPUMEHT
(peanbHBII ¥ MBICJICHHBIN );

CIeIOBaTh TpaBHJaM  TIOJB30BAaHUS XUMHYECKOH TOCyIod ©  JabOpaTOpHBIM
o0opy/loBaHHEM, a Tak)Ke IMpaBWiIaM OOpalleHus] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIMSAMH TIO BBITIOJIHEHUIO J1a00paTOPHBIX XHMHYECKUX OIBITOB MO TMOJYYCHUIO H
COOMpPaHHIO Ta3000pa3HbBIX BeEMIeCTB (BOAOPOJA M KHCIOpPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONpPENCIIEHHON MacCOBOM JOJIed PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IMPOBOIAUTH
XUMHUYECKHE JKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB INEIOYEH M KHUCIOT C MOMOIIbIO
MHIUKAaTOPOB (JIakMycC, (heHONIPTaTCHH, METUIOPAHXK U APYTHE).

K konmy oOydenuss B 9 kyacce y oOydarommerocss 0yay cpopMHUpOBaHBI
CIICYFOIINE TIPEIMETHBIC PE3YIbTATHI TI0 XHUMHUH:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSITHA: XUMHUYECKHH SJEMEHT, aTOM,
MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, BaJEHTHOCTD,
ANIEKTPOOTPUIIATETILHOCTh, CTENEHb OKHUCIICHHUS, XMMHUYECKash pEaKIMs, XUMHUYecKas CBS3b,
TETUIOBOHM 3(PPEKT PeaKIiu, MOJIb, MOJIIPHBIA 00BEM, PaCTBOP, AIIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIMUTUYECKAs] JUCCOIUAIMS, pPEaKIMH HOHHOrO OOMEHa, KaTalau3aTop, XMMHYECKOe
paBHOBecHe, OOpaTHMbIE ¥ HEOOpAaTUMBIC PEAKIUH, OKHCIUTEIHLHO-BOCCTAHOBHUTEIHHBIC
peaKkiuu, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUS,
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aM(pOTEepHOCTh, XUMHUYECKasl CBSI3b (KOBAJEHTHAsl, MOHHAs, METAJUINYECKas), KPUCTAIIIMYECKAs
pemeéTKa, KOppO3Wsl METaIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaklUMH, MPeAebHO
nonyctuMas konueHtpanus [1JIK BemecTsa;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX IOHATUA M HPUMEHATH 3TU
MOHATHS IIPU ONIMCAHUM BELIECTB U UX MPEBPALICHU;

UCIIONB30BaTh XUMHUYECKYI0 CHMBOJHMKY JJIsS COCTaBlieHHS (OpMyJ BEUIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKIINI;

ONPEJIENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS] XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX
pPa3IMYHOrO0 COCTaBa, NPHHAIIEKHOCTh BELIECTB K OINPEACIEHHOMY KIIACCy COCIMHEHHH I10
dbopMynaM, BHJI XUMUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAS, METAaJUINYECKasi) B HEOPTaHUYECKUX
COSMHEHMSIX, 3apsJl MOHA N0 XMMHYECKOH (opmysie, XxapakTep Cpelasl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COEAMHEHUM, TUIl KPUCTAIIMYECKON PEeIIETKH KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona .M. MeHneneeBa u JEMOHCTPUPOBATH €0
MOHMMAaHUE: OIMKCHIBATh M XapaKkTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoil cucremsl
XUMHYECKUX IJIEMEHTOB: pa3jiMuaTh MOHATHS «TJaBHAs moarpymnmna (A-rpynma)» U «mobodHast
noarpynna (b-rpymma)», Manble U OOINbIINE MEPUOJbI, COOTHOCUTH 0003HAUYEHHUS, KOTOpHIE
UMEIOTCS B TMEPUOJMYECKON TabiuIe, ¢ YHMCIOBBIMU XapaKTEpPUCTUKAMM CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjipa, oOlee YMCIO JIEKTPOHOB U paclpeiesieHHe UxX
T10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMICTB 3JIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajblX MEPUOJIOB U TJABHBIX MOATPYII C YUYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMHUYECKUE AJIEMEHTHI, HEOpraHMYeCKHE BEIeCTBA, XMMHUYECKUE
peakmuu (1o YMCIy M COCTaBy y4YacTBYIOIIMX B PEAKLMHU BEIIECTB, IO TEIUIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTENeHEeH OKHUCICHHSI XUMUYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIMME U crhenuUIecKue XHUMHUYCCKUE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOJATBEPXKAAsl ONUCAHUE NMPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLINM;

COCTaBJISITh YPABHEHUS 3JIEKTPOJIUTUYECKON HUCCOLMALMU KHUCIOT, LIENOYEH U Coel,
MOJIHBIE W COKPANICHHBIC YpaBHEHUS pPEaKIUi WOHHOTO OOMEHa, YypaBHEHUS PEaKIuii,
MOATBEPKIAIOIINX CYHIECTBOBAHUE TE€HETUYECKOW CBSA3M MEXKIY BEIIECTBAMHM pPa3IU4HbIX
KJIaCCOB;

pacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKUUN MOCPEACTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca ITHUX PEaKIUii;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXXHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPALLICHUIN B PA3JIMYHBIX YCIOBUSX;

BBIYMCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JOJTI0 XUMHYECKOTO AJIeMEHTa 1o (hopMyJie COeTMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIINH;

coOnrofarh IpaBWwia IOJb30BAaHUS  XHMUYECKOW TMOCyAOH U JaOOPaTOpHBIM
o0opy/I0BaHUEM, a TaKXke MpaBuiia oOpalleHus ¢ BeleCTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMHU
[0 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO TOJYYCHHUIO U COOMpPAHUIO
ra3o000pa3HbIX BEIIECTB (AMMHaKa U YTIEKUCIIOTO rasa);

MPOBOAUTH PEAKLINH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM NYTEM XJIOPUAOPOMHUI-, MOIUA-, KapOoHat-, Qocdar-, cuiIMkar-,
cynb(dar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS W HWOHBl U3YyYCHHBIX  METAJLJIOB,
MIPUCYTCTBYIOIIME B BOJAHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIC OINEpPAlUM MBICIUTEIIBHON JIESITENBHOCTH - AHAJIU3 WU CHHTE3,
cpaBHEHHe, 00001IeHNe, CHCTEeMaTU3allMIO, BBISBIICHUE MPUYNHHO-CIEICTBEHHBIX CBSA3CH - IS
M3y4YEHUS CBOMCTB BEIIECTB U XUMUYECKHX PEAKIUI, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUSA -
HaOII0/IeHUE, U3MEPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).

12



OMEOOUMDBIX HA 0CBOCHUE KANHCOOU memMbl
Xumus. 8 Kiace.

Ne HaumenoBanue pa3aesioB u | Bcero
Pasnena/Tembl TeM JacoB DopMbl KOHTPOJIA
IMpakTnyeckue | KonrpoJsbHbie
padoThI padoThI
1. IlepBoHayabHBIE 21 2 1
XHMHUYeCKHe MOHATHS.
2. Kucaopoa. I'openne. 5 1 0
3. Boxopon. 4 1 1
4. Bona. PacTBopbl. 7 1 1
5. KoanuecTBenHbIe 5 0 0
OTHOLIICHHMS B XUMHUH.
6. Baskueiimue KJIACChI 11 1 1
HEOPraHN4YeCKHUX
COeIMHEHUI.
7. Ilepuoauyeckuii 3aKOH M 8 0 1
CTpPOEeHHE ATOMA.
8. Crpoenue BellecTna. 9 0 1
XuMHYeCKas CBS3b.
Hroro 70 6 6
Xumus. 9 kaace.
Ne HaumenoBanmue pasjaesioB u tem | Bcero
Pa3nena/ 4acoB DopMbl KOHTPOJIA
TeMbI IIpakTnyeckue | KonrpoabHbie
padoThI padoThI
1. Kimaccnpukanus XuMHYECKHX 7 1 0
peakumii
2. XuMnuyeckue peakuuu B 10 1 1
BO/IHBIX PacTBOpax
3. I'asiorenst 5 1 0
4. Kucsaopon u cepa 7 1 1
5. A3sot u pochop 11 1 1
6. Yraepoa u kpeMHuit 10 1 0
7. MeTanbl 13 1 1
8. IlepBoHa4ya/ibHbIE 7 0 1
NpeacTaBJICHUs 00
OpPraHMYecKNX BelecTBax
Hroro 70 7 5

Temamuueckoe njianupoeanue C yKasaHuem Kojiuuecmea 4uacoe,
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Onucanne MaTepuaJbHO-TEXHUYECKOH 0a3bl HeHTpa «Touka pocray,
HCII0JIB3YEMOI'0 VIl peau3aluu 00pa3oBaTe/bHbIX IPOrpaMM B paMKax

npenogaBaHusd XuMHHA

PabGouas mporpamma no xumuu B 8-9 Kiaccax paszpaboTaHa C HUCHOJIB30BAaHUEM
obopymoBanusi 1meHtpa «Touka pocray ©Ha 06aze MKOY «TonmmHCcKas  cpemHss
o011eoOpa3oBaTenbHast IIKOJIAy.

Hcnonn3oBanne oOopynoBanusi IeHTpa «Toukum pocTa»y TpHU peanu3aly JTaHHOH
MIPOrPaMMBbI TTO3BOJISIET CO37aTh YCIOBHUSA:

- U PacUIMPEHUS COJICPKAHUS MIKOIBHOTO XUMHUYECKOTO 00pa30BaHus;

- ISl TIOBBIIICHUS TIO3HABATEIIbHOW aKTUBHOCTH OOYYArOIIMXCS B €CTECTBEHHO-HAYy4YHOMI
00J1acTH; 3HAYMMbIX UHTEPECOB M MOTPEOHOCTEI;

- U1 pa3BUTHS JIMYHOCTH pebeHKa B Mpolecce OOy4YeHHs] XMMHUHU, €ro CIOCOOHOCTEH,
(bopMHpOBaHUS U YAOBJIECTBOPEHHSI COIIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

- 1751 paboThI C OJIapEHHBIMHU HIKOJBbHUKAMHU, OPTaHU3aIlMi UX Pa3BUTHS B Pa3IUYHBIX
obacTsix 0o0pa3oBaTeNbHON, TBOPYECKON JEATEIBHOCTH.

[Tpumensas uudpoBsie 1a0OpaTOpUU Ha YpPOKaX XUMHUH, Y4alllUecs CMOTYT BBITIOIHUTH
nabopaTopHbie pabOThI ¥ AKCTIEPUMEHTHI IO TPOTPaMMe OCHOBHOM IIKOJIBL.

MartepuanbHo-TexHu4eckas 6aza menrpa «Touka pocta» BKIOYaeT B ceOsi UppPOBHIE
nabopatopur, HAOOpPHI KJIACCHYECKOTO OOOPYIOBAaHUS Ui TPOBEACHUS XHUMHYECKOTO
MPaKTHUKyMa.

Ooopyoosanue yenmpa « Touka pocmay»

Ne Xumus

1 [Tudposas nadbopaTopust 10 XUMHHU:

- ¢ poBo HoToOMETp

- JaTYUK MYTHOCTH

- JATYMK ONTHYECKOU TUIOTHOCTH

- naTyukK ypoBHs pH

- JJaTYMK TeMIIepaTypbl HCCIELyEeMOU

cpeasl
- TaTYUK AJIEKTPUYECKON TPOBOAUMOCTH
-KIOBETBI

2 HoyTtb6yk

3 PeaxTuBbl

CIIUCOK MPAKTUYECKHUX PABOT IO XUMHUU
(c npumeHeHueM HU(PPOBOTro M AHAJIOTOBOr0 000pyRoBaHus HeHTpa «Touka

pocrtay)
Ne Ha3BaHue npakTnyeckoii padoThl OobopynoBanne neHTpa
n/n «Touka PocTa»
8 kiace
IlpakTnyeckasi padora Nel. Hudposas nadopatopus 1o
[Ipuemsl 6e3omacHoi paboThl ¢ 060PYIOBaHUEM U XUMHH, HOYTOYK, PCAKTHUBBI
BeniecTBaMu. CTpoeHue IIaMeHn
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XUMHUYECKHE CBOMCTBA M MPUMEHEHHUE BOJIBI.
Bonma — pactBopurens. PacTBopsl.

[udpoas mabopatopwst o
XUMHH, HOYTOYK, PEaKTHBBI

IlpakTnyeckasi padora Ne6.

Pemienune skcriepMMeHTANBHBIX 3a]1a4 [0 TEMe
«Bakneiiime kiaccbl HEOPraHMYECKUX
COCTUHEHU.

Hudposas maboparopust Mo
XUMHH, HOYTOYK, PEaKTHUBBI

9 kjacc

CyurHocTtb npoiiecca 3IEKTPOJIUTUYECKON
JIMCCOLIUAITIH.

Hudposas nadopaTopus 1o
XMMHH, HOYTOYK, PEaKTHBBI

Peaknuu monHoro oomexa.

Hudposas madbopatopust 1o
XUMHH, HOYTOYK, PEaKTUBBI

IpakTHyeckasi padora Ne2.

Pemenne »KCepUMEHTANBHBIX 3aJad IO TEMeE
«CBOMCTBA KHUCIOT, OCHOBAaHMM M COJICH Kak
AJICKTPOJIUTOBY

[udposas madboparopwst Mo
XUMHUH, HOYTOYK, PEaKTHBBI

IpakTuyeckas pa6ora Ne S.

HonyquI/Ie aMMHaKa 1 U3y4CHUEC €TI0 CBOMCTB.

Hudposas maboparopusi 10
XHMUH, HOYTOYK, PEaKTHBBI

IpakTHyeckas pa6ora Ne 6.

[Tomyuyenue okcunma yriepoma (IV) m uzydenue
ero cBoiicTB. PacozHaBaHne KapOOHATOB.

Hudposas nabopatopus mo
XHMUH, HOYTOYK, pEaKTHBBI
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