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AHHOTaIus K paboueit mporpaMmMe yaeOHOTO IpeMeTa « X UMHUSDH
HcxoaHpiMu TOKyMEHTaMU ISl COCTaBIICHUS pabodeil IporpaMMbl SIBUITHCK:

- OenepalibHBI KOMIIOHEHT TOCYIapPCTBEHHOTO CTaHAapTa oOIIero oOpa3oBaHUs, YTBEPKIACHHBIN MPHUKA30M
Muno6pazosanus PO Ne 1089 ot 09.03.2004;

- @enepanbHbId 0a3UCHBIA YUIeOHBIN IUTAH IJIS CPEIHETO (IIOJTHOTO) OOIIEro OoOpa3oBaHUs, YTBEPKICHHBIMA
npuka3zom MunoOpazoaaus PO Ne 1312 ot 05.03. 2004;

- OenepanbHEIN MTEpevYeHh YUeOHNKOB, PEKOMCHIOBAHHBIX (IOMYIICHHBIX) MUHUCTEPCTBOM O00pa30oBaHUSI K
WCTIONB30BaHMIO B 00pa30BaTEIbHOM Ipoliecce B 00pa30BaTeNbHBIX YUPESKICHUIX, peallu3younx oOpa3oBaTeIbHbIC
nporpaMMel  o0mero oopazoBanus Ha 2013/2014 yueOHBI TOA, YTBEpXKIEHHBIM MpHKa3oM MUHUCTEpPCTBa
oOpasoBanus u Hayku Poccutickoit deneparuu ot 19.12.2012 N 1067.

Pabouas mporpamma pazpaboraHa Ha ocHOBe aBTOpckoii mporpammbl  O.C. Tabpuensna,
cooTBeTcTByIomeld DeneparbHOMY KOMIIOHEHTY TOCYIApCTBEHHOTO CTaHAApTa OOIero oOpa3oBaHHS WU
JonyuieHHol MuHucTtepcTBoM oOpasoBanuss U Hayku Poccuiickoit ®enepanuu. (I'abpuensn O.C.
[Tporpamma kypca xumuu s 8-11 kmaccoB oOmieoOpaszoBarenbHbix yupexaenuii /O.C. ['abpuensn. — 7-¢
u3l., crepeorurnHoe — M.: JIpoda, 2010r- 11 kimacc, 6a30BbIit ypOBEHb



IMosicHUTEIBLHAA 3aIIUCKA

Pabouvast mporpamma mo XMMHHM Ha ypOBEHb OCHOBHOI'O 00IIero oOpazoBaHus Mg oOydarommxcs 8—9-x
kiaccoB MBOY «I'umHuazus Ne 4» r.bpsiHcka pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMHU:

. ®denepanpHoro 3aK0oHa OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoit denepamumy;

. npukaza Munnpocsemenuss ot 31.05.2021 Ne 287 «O06 yrBepxkueHuu (eaeparbHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapPTa OCHOBHOTO 00IIIET0 00pa30oBaHUs»;

. npukaza Muanpocsemenuss ot 18.05.2023 Ne 370 «OO6 yrBepxkaeHuu (enepanbHOi
00pa3oBaTebHON MTPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30oBaHUsY;

. npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsaka opraHuzanuu u

OCYIIECTBIICHHUSI 00pPa30BaTENBHON NEATETHLHOCTH MO OCHOBHBIM 00IIE00pa30BaTebHBIM MPOTpaMMaM —
o0pa3oBaTeNbHBIM MPOTPaMMaM HA4yallbHOTO OOIIEro, OCHOBHOTO OOIIET0 W CpPEJHEro OOIMIero
o0pa3zoBaHUY;

. Konnenuuu npenogaBanust yaeOHOro IpeaMera « XuMus»;
o Konnenmuu 3xosiornaeckoro o0pa3oBaHus B CHCTEME 00IIeT0 00pa30BaHMS;
. CII 2.4.3648-20 «CaHMTapHO-3IIUAEMHUOJIOTHUECKUE TPEeOOBAaHUS K OpPraHU3alMsM BOCIHUTAHUS U

oOyueHusl, OTAbIXa U O3JIOPOBJICHMS JETE€H W MOJIOACKU», YTBEP)KIEHHBIX IMOCTAHOBJICHHEM TJIABHOTO
canuTapHoro Bpava ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['urneHn4ecKkne HOPMATUBBI U TPEOOBaHUS K 00ECTICUCHUIO 0€30MMaCHOCTH 1
(unmm) Oe3BpenHOCTH s 4YeJoBeKa (DaKTOpoB cpelbl OOUTaHMSA», YTBEPKACHHBIX IOCTAHOBJICHUEM
rJ1aBHOTO caHuTapHoro Bpada ot 28.01.2021 Ne 2;

. benepanbHON pabovel mpOrpaMMBbI IO YUeOHOMY NPEAMETY «XUMHUS.

[IporpaMMa mo XMMHM Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs COCTaBJIEHA Ha OCHOBE TPEOOBAHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 0O0pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0oO0pa3oBaHMS,
npeacraBieHHbx B ®I'OC OO0, a Takxke Ha ocHOBE ¢efepabHON pabouelt mporpaMMbl BOCTIMTAHHUS U C
y4eTOM KOHIICTIIIMU TIPenojiaBaHus ydyeOHOro mpeameTa «XWMHS» B 00pa3oBaTENbHBIX OPTraHU3AIMIX
Poccuiickoit @enepanuu.

[IporpaMma 1Mo XMMHH JaeT MPEICTABICHHE O LENAX, 00IIel cTpaTreruu 00ydeHus, BOCITUTAHUS U Pa3BUTHS
oOy4aroluxcsi CpeCTBAMU y4eOHOro MpeaMeTa, yCTaHaBIUBaeT 00s3aTelIbHOE MPEIMETHOE COJEpKaHUE,
MpeycCMaTpUBaET paclpeielieHUe ero mo KiaccaM U CTPYKTYPUPOBaHUE TI0 pas3jiesiaM U TeMaM IpOorpaMMbI
M0 XUMHH, ONpeessieT KOJINYECTBEHHbIE U KaUYeCTBEHHbIE XapaKTEPUCTUKU COJEPKaHUs, PEKOMEHAYEMYIO
MOCIIE0BATEIHHOCTh U3YYCHHUSI XUMUU C YUETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
y4eOHOro mpoliecca, BO3PaCTHBIX OCOOCHHOCTEH 00yJaromuxcs, omnpeaessieT BO3MOXKHOCTH MpeaMeTa s
peanu3anu TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHON HpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30oBaHus, a TAKXKE TPEOOBAHUU K pPe3ysIibTaTaM OOy4eHUsS XUMHUU Ha YPOBHE IICJICH
M3YyYEHHUsS] TpeaIMeTa M OCHOBHBIX BHJOB Yy4Y€OHO-TIO3HABATEIBHOM JEATEIBHOCTH OOydaromerocs Io
OCBOEHUIO YyUeOHOIO CO/IEP KAHMUS.

3HaHuEe XUMHHU CITY>)KUT OCHOBOW JJIsi (POPMHUPOBAHUS MUPOBO33pEHHS 00YUArOIIErocsi, ero npeicTaBiIeHui
0 MaTepHaIbHOM €IMHCTBE MHpA, BAXKHYIO POJb UIrPalOT (OpMUPYEMBbIE XHMHUEH MpEACTaBICHUS O
B3aMMOIIPEBPAIICHUAX SHEPTUH U 00 HBOJIOINHMM BEIIECTB B NPUPOZE, O MYTAX PEIICHUS TII00albHBIX
mpo0JieM yCTOWYMBOTO Pa3BUTHS YEITIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOM, MUIIEBOW U AKOJIOTHIECKOM
0e30macHOCTH, PoOIeM 3PaBOOXPAHEHHUS.

N3ydenue xumuu:

. CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH sl caMopasBUTUS U (HOPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATILHON TPaMOTHOCTH;
. BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH 00y4aromMXcsi, HAaBBIKOB

UX CaMOCTOSITEJIbHOH Yy4eOHOW NeATENbHOCTH, SKCIIEPHUMEHTAIBHBIX W HCCIEI0BATEIbCKUX YMEHHUH,
HEOOXOMMBIX KaK B IIOBCEIHEBHOW KU3HM, TaK U B IPOPECCUOHATBHOMN 1S TebHOCTH;

. 3HaKOMHUT CO CIEHU(PHUKOW HAyYHOTO MBIIIICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3TJs/a Ha
CAUHCTBO MPHUPOABLI U YCIIOBCKA, ABJIACTCA OTBCTCTBCHHLIM 3TAaIllOM B q)OpMI/IpOBaHI/II/I eCTeCTBeHHO-HaY‘{HOﬁ
IPaMOTHOCTH O0YJarOIINXCS;

. CTOcOOCTBYET (POPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBCHHO-HAyYHBIM 3HAHHSIM, K
MPHUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHKE 00YJIAFOIIUXCSI.



JlaHHBIE HATPaBJICHUs B O0YYCHUN XMMUHU 00EeCTIeUMBAIOTCS CIeU(UKOI copepikaHusl yaeOHOro peaMera,
KOTOpBIM  SIBISIETCSl MEAarornyeckd aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOMl HayKM XUMHH Ha
OIIpEJICIIEHHOM JTalle €€ Pa3BUTHUS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIETr0 0Opa30BaHUs OPUEHTHPOBAH HA OCBOCHUE OO0YYaIOIIUMHUCS
CHCTEMBbl NEPBOHAYAIBHBIX TMOHSATHH XMMHH, OCHOB HEOPraHHMYECKOW XMMHU M HEKOTOPBIX OTIEIBHBIX
3HAQYUMBIX TTOHATUI OPraHUYECKON XUMHH.

CtpykTypa colepkaHHs MpOrpamMMbl 10 XUMHHU C(HOPMHPOBAHA HA OCHOBE CHUCTEMHOTO MOJXOAa K ee
nzyduenuto. CojepaHue CKIAJbIBAETCS U3 CHUCTEMBbl MOHSTHM O XMMHUYECKOM 3JEMEHTE M BEIECTBE U
CHCTEMBI MOHATHHA O XUMHYEeCKOH peakiuu. O0e 3TH CHCTEMBl CTPYKTYpHO OPraHM30BaHbI MO MPUHIIUITY
MOCJIEI0BATENBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUM Pa3HOTO YPOBHS:

. aTOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS,
. [Tepuonnueckoro 3akona /.M. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

o yLIGHI/I}I (0] CTpOGHI/II/I aroMa u XI/IMI/I‘IGCKOI\/'I CBA3H,

. MIPEACTABICHUI 00 AIEKTPOTUTHUECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUUYECKH MOJTYYEHHBIX U OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCJIEOBATEILHO OT OJHOTO YPOBHS K JPYroMy, BBIIONHSS (YHKIHHA OOBSCHEHUS W
MIPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS M BO3MOXXHOCTEH NPAKTUYECKOrO INPUMEHEHUS U TOIYy4eHUS
M3y4aeMbIX BEIIECCTB.

OcBoenne mNpOrpaMMbl 1O XUMHH CIIOCOOCTBYeT (DOPMHPOBAHUIO TIPEACTABICHUS O XHMHUYECKOMH
COCTABIISIIONICH HAyYHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOW IMPHPOJBI, IICHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HaHMIO U METOJ]aM TO3HaHUs B HayKe. V3yueHue XMMUU MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUH
W3 paHee M3YUYCHHBIX YUCOHBIX MpeamMeToB: «OKpyxaromud Mup», «buonorus. 5—7 kimaccei» u «Pusnka. 7
KJIacey.

[lpr w3ydyeHHMH XHMMHUHU TPOUCXOAUT (OPMHPOBAHUE 3HAHWH OCHOB XHMHUYECKOW HAyKH Kak o0acTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTHUECKOW NESATEIHHOCTH YEIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOU KYyJbTYpHI. 3a7ada y4eOHOTO MpeaIMeTa COCTOUT B (JOPMHPOBAHUU CUCTEMbI XHMUYCCKUX 3HAHUH
— BaXHEHmUX (aKTOB, MOHATUN, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHUH, TOCTYMHBIX 0000IIeHni
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAayKH, B TPUOOIICHWH K HAYYHBIM METOJaM TO3HAHUS TPHU
M3YYCHHH BEUIECTB U XMMHUYECKUX PEaKlui, B (OPMUPOBAHUU M PA3BUTHHU TO3HABATEIHHBIX YMEHUN U UX
NPUMEHEHHH B Y4eOHO-TIO3HABATEIILHOW M Y4eOHO-HCCIIEeIOBATEIBCKON EATEIbHOCTH, OCBOCHUH TPABHI
0€e301MacHOT0 00pAIIEHHS ¢ BEIIECTBAMH B IIOBCETHEBHOM JKU3HU.

[Tpu m3yyeHHnn XMMUU Ha YPOBHE OCHOBHOTO 00IIEro oOpa30BaHUsl BaKHOE 3HAUYECHUE MPUOOPETH Takue
U, KaK:

. dbopMHpOBaHHE HHTEIUICKTYAJIbHO  pPa3BHTOM JIMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATUIO pELICHUH, CIIOCOOHOM aJanTHpOBaThCs K OBICTPO
MEHSFOIIIAMCS YCIIOBHUSIM JKU3HHU;

. HaNpaBICHHOCTh OOYYEHHUS Ha CUCTEMaTHUYECKOE MPHOOIIEHHE 00YJalomuXcs K CaMOCTOSATEIbHON
MO3HABATEIBHOMN NIEATEIILHOCTH, HAYYHBIM METOJAaM IO3HAHUs, (DOPMUPYIOIINM MOTHBAIUMIO U pPa3BHTHE
CIIOCOOHOCTEH K XMMUU,

. oOecrieueHre yCIIOBUM, CITOCOOCTBYIOMUX MPHUOOPETECHUIO O0YYAIONIUMHUCS OMBbITa PAa3HOOOpPa3HOM
NeSATENbHOCTH, TO3HAHHUS M CaMOIIO3HAHMS, KITIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIH), MMEIOIIHNX
YHHBEPCAIbHOE 3HAYCHUE [T PA3JINYHBIX BUIOB JCATEIBHOCTH;

. dbopmupoBanue oOmIeH (HYHKIIMOHATLHOM W €CTeCTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHUCIE
YMEHUH OOBSICHITH W OIICHUBATH SIBJICHUS OKPYKAIOLIETO MHPA, MCIONB3YysS 3HAHHS M OIBIT, MTOTy4YCHHBIE
OpU HM3YyYCHUU XUMHH, MPUMEHATh UX TPU PELICHUH NpoOJIeM B IOBCEAHEBHOW >KU3HU M TPYIOBOM
JeSTeTbHOCTH;

. ¢dopmupoBaHre y O0OydarOUIMXCS TyMAaHUCTUYECKMX OTHOIICHUH, TIOHUMaHMUA IIEHHOCTHU
XUMHAYECKUX 3HAHWUU UIS BHIPAOOTKH HKOJIOTHYECKH IIETIECOO0Pa3HOTO IMOBENEHHUS B OBITY W TPYIOBOH
JESTEIbHOCTH B IEJIIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY KaroIlel IPUPOIHOM CpeIbl;

. pa3BUTHE MOTHBAIMH K 00YyUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO Ha OCHOBE
YCBOEHHMSI  OOIIEYETIOBEYECKMX LEHHOCTEeH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpYy mpoduis u
HaNPaBJICHHOCTHU JabHEUIIET0 00yUeHHS.



OOmiee 4MciIO 4YacoB, OTBEICHHBIX JJIS M3YYEHHUS XMMHMHM Ha YPOBHE OCHOBHOIO 00Iero obpa3oBaHus,
cocraBisier 136 gacoB: B 8-M kiacce — 68 gacoB (2 daca B Heneno), B 9-m kiacce — 68 vacoB (2 yaca B
HEJIEITIO).

Jnist peaM3anuu mporpaMMbl UCTIONIB3YIOTCS YI€OHHKH, JOMYIICHHBIE K UCIIOJIh30BAHUIO TIPU pealn3aliui
HMMEIOIIUX TOCYaPCTBEHHYIO aKKPEAUTALIUIO 00pa30BaTENbHBIX MPOTPaMM HAYaTHHOTO 00IIEro, OCHOBHOTO
oOmiero, cpemHero oOmiero o0pa3oBaHHWS OPraHU3ANMUSIMH, OCYIIECTBISIIOIIUMH  00pa30BaTEIbHYIO
NEeSTENbHOCTD, ITpHKa3oM Munnpocsemenus ot 21.09.2022 Ne 858:

. Xumusi, 8 xmace/ Tabpuensu O.C., OctpoymoB W.I'., CnamkoB C.A., AO «M3marenscTBO
"[Ipocsemienue"»;
. Xumusi, 9 xkmace/ Tabpuensu O.C., OctpoymoB W.I'., CnamkoB C.A., AO «M3marenscTBO

"[Ipocsemienue"»;

DneKTpOHHbIE 00pa30BaTeIbHbBIE PECYPCHl, NOMYIICHHbIE K HCIOJIb30BAHUIO NMPHU peau3aliid MMEIOIIUX
rOCy/IapCTBEHHYIO aKKpPEAUTAIMIO 00pa30BaTeNbHBIX MPOTPAMM HAYAIBHOTO OOINEro, OCHOBHOTO OOIIETO,
cpenHero obrmiero oopazoBanus npukazoM MunnpocsenieHus: ot 02.08.2022 Ne 653:

. Xumus, 8 kinace, PI'AOY JIIO «Akagemust Munnpocsenienus: Poccuny;

. Xumug, 9 kinacc, DI'AOY II1O «Akanemust Munnpocsenienus Poccuny;

. DNeKTpOoHHBIA 00pa3oBaTeNbHBIN pecypc «/lomammnue 3amanus. OcHoBHOe obiiee oOpa3zoBaHHE.
Xumua», 8-9 kmnacc, AO «M3aarensctBo "[IpocBenienue" »;

. Tpenaxep «O6mako 3Haumi». Xumus. 8 kimacc, OO0 «Duzuxon Jad»;

Conepxxanue y4eOHOro npeamera

8-# kiacc

IlepBOoHaYa/IbHbIE XMMHUYECKHE TOHATHSA

IIpeamer xumuu. Posib XMMHUM B XKU3HU 4ellOBeKa. XUMHUs B cUCTeMe HayK. Tena u BemecrBa. Puznueckue
CBOMCTBA BEIIECTB. ArperatHoe cocTossHHE BemecTB. [IoHATHE O MeTOmax MO3HaHWS B XUMHH. UucTbie
BeriecTBa 1 cMec. CriocoObl pa3aeneHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 37€MEHThl. CUMBOJIBI XMMUYECKUX 3JIEeMEHTOB. [IpocThie M cioKHBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuyeckass Qopmyina. BaneHTHOCTH aTOMOB XUMHYECKMX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BeniecTB. OTHocuTenbHas aromHass Macca. OTHOCUTENbHAas MOJEKyJspHas Macca. MaccoBas 10
XUMHUYECKOIO IJIEMEHTA B COCTMHEHUH.

KonnuectBo BemectBa. Monb. MosnsipHast Macca. B3auMocCBs3b KOJIMYECTBA, MacChl M YUCIAa CTPYKTYPHBIX
eauHUIl BenlecTBa. PacueTsl mo popmynam XuMUYECKUX COETUHEHUH.

du3nyeckue U XUMHUUYECKUE SIBJIEHUS. XUMHUYECKas peaklMs U €€ NPU3HAKU. 3aKOH COXPAHEHUS MaccChl
BellecTB. XuUMHUeckue ypaBHeHHs. Kiaccuduxamums XUMHUECKUX peakiuil (COeqUMHEHMs, pa3IoKeHUs,
3aMEIICHMS, OOMEHA).

XUMUYEeCKHUI IKCIIEPUMEHT:

3HaKOMCTBO C XHMHYECKOHM IMOCYHo#, mpaBujiaMu paboThl B JIaOOpaTOpuu M NpUEMaMu OOpaIleHUs C
a00paTOpHBIM O00OPYJOBAHUEM, U3YUYCHHE U OMHCaHUE (PU3MUECKHX CBONCTB 00pa3IOB HEOPTraHWYECKHX
BEIIECTB, HaOmoJaeHue (U3NYeCKUX (IUTaBJICHHE BOCKA, TasHUE JIbJa, PAacTHpaHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCALMs BOJbI) M XUMHUYECKHX (FOpEHHE CBEYH, NpPOKaIMBaHUE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHUCJIOTOM) SIBICHH, HAOJIIOJAEHHWE M ONHCAaHUE TPU3HAKOB TPOTEKAHUS
XUMUYECKUX peakIuil (pas3oKeHHe caxapa, B3auMOJICHCTBHE CEpPHOW KHUCIOTBI C XJOPUIOM Oapws,
pasznoxxenue ruapokcuna meau (I1) mpu HarpeBanuu, B3auMoieiicTBre *xese3a ¢ pactBopom coiu meau (11,
U3y4YeHHE CIocoOOB pa3lelieHus CMeceil: C TMOMOIIBI0 MarHuTa, (UIbTPOBaHUE, BbIMApUBAHUE,
TUCTWIUIAIMS, Xpomarorpadus, NpoOBeIEHHE OYMCTKHA MOBAPEHHOM coud, HaOMIOJEHHE M ONHCAaHUE
pe3yabTaTOB MPOBEACHUS OIbITA, WJUIFOCTPUPYIOIIErO0 3aKOH COXPAHEHUs MacChl, CO3JaHHE Mojenen
MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Boznyx — cmech raszoB. CocraB Bo3ayxa. Kucimopon — sneMeHT M mpocTtoe BemecTBo. Haxoxknenue
KHCIIOpO/ia B MpHUpoje, pU3ndeckue U XUMHUYecKre cBoicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue
kucaopoaa. CriocoObl MOTy4YeHUsT KHCIOPOa B J1a0OpaTOpuu U MPOMBIIIIICHHOCTH. KpyroBopoT kuciopoaa
B nipupoae. O30H — alIOTPONHAsS MOAU(PUKAIIS KUCIOPOa.



TeroBoil >PQekT XUMHUYECKOH peakluu, TePMOXMMHUYECKHE YPaBHEHHUS, 3K30- U SHAOTCPMHUECKUE
peakuuu. TormmmBo: yroib U MeTaH. 3arps3HeHHE BO3[yXa, YCHJICHHE MapHUKOBOTO 3¢ deKTa, pa3pylieHue
030HOBOTO CJIOSL.

Bogopon — anemeHT 1 npoctoe BemiecTBo. HaxoxaeHue Bogopoaa B npupoje, pusnieckrue u XuMH4IeCcKHe
CBOMWCTBA, MPUMEHEHHE, CIIOCOOBI MOTy4YeHus. Kucinotel u conu.

Mosipablii 00beM ra3oB. PacueTsl Mo XUMHUYECKUM YpaBHEHUSM.

®usnueckue cBolcTBa BOAbl. Boxa kak pactBopurenb. PactBopbl. HacbllieHHBIE M HEHACHILEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BelIECTB B Bojie. MaccoBasi J0Jisl BEMIECTBA B PACTBOpE. XMMHYECKHE CBOMCTBA
BoAbl. OcHOBaHMs. Poiib pacTBOPOB B MPUPOJE M B JKU3HU 4YesnoBeka. KpyroBopoT BOAbl B MPHUPOJE.
3arpsi3HeHUEe NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus uHeopranmueckux coeauHeHuid. Oxcuabl. Kiaccuukamusi OKCHIOB: €OJIe0Opa3yroIiue
(ocHOBHBIE, KUCTOTHBIC, aM(pOTepHBIC) U HecojeoOpasyromue. Homenknarypa okcumoB. dusznueckue u
XMMHYECKHE CBOMCTBA OKCUIOB. [TonydueHne okcuaos.

OcHoBanus. Kimaccudukanusi OCHOBaHW: IIETOYM W HEPACTBOPHMBIE OCHOBaHHWsA. HomeHkiatypa
ocHOBaHUH. PU3NyYeCKUe U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lonyyenue ocCHOBaHUM.

Kucnorel. Kimaccudukammst kucnor. Homenknarypa kucinor. @u3ndeckue ¥ XUMAYECKHE CBOWCTBA KHUCIIOT.
Psapn akruBHocTn metaiuioB H.H. bekerosa. I[lonmyyenue Kucior.

Conu. Homenkiarypa coseil. @u3ndeckue 1 XMMUYECKUe CBOMCTBA colieil. [lomyuenne comnen.
['eneTnueckas CBsI3b MEXKIYy KilacCaMl HEOPraHUYECKUX COCTMHEHUM.

XUMHUYEeCKHUI IKCIIEPUMEHT:

KayeCTBEHHOE ONpeeNICHHE COACP)KaHUs KHCIOPOa B BO3yXe, MOIyYeHue, COOMpaHue, paclio3HaBaHUE U
U3Y4YEHHE CBOWCTB KHUCIOpOJa, HAOMIOJEHUE B3aMMOICHCTBHS BELIECTB C KHCIOPOAOM U YCJIOBHS
BO3HHUKHOBEHHUS W TPEKpAIICHUs TOpeHus (Tmoxkapa), 03HAKOMJICHHE ¢ 00pa3iaMi OKCHJIOB M ONHCAHHUE WX
CBOWMCTB, TIOJIydeHHE, coOMpaHWe, paclo3HaBaHWE W HW3YyYEHHE CBOWCTB BojoOpoja (TopeHue),
B3aumoJeiicteue Bomopoaa ¢ okcumom wmeau (Il) (BO3MOXKHO HCIONIB30BaHHWE BHUACOMATEPUATIOB),
HabuoieHne 00pa3oB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIeI0BaHUE OCOOCHHOCTEHN pacTBOPEHUs BELIECTB
C Ppa3MYyHOW pacTBOPUMOCTBIO, TIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOM MaccoBOl monei
pPacTBOPEHHOI'O BEIIECTBA, B3aUMOJEHCTBUE BOJBl C MeTaUlaMHM (HAaTpUEM U KaiblieM) (BO3MOXKHO
UCIOJIb30BaHNUE BUICOMATEPHATIOB), HCCIIECIOBAaHUE OOpPa3I[[OB HEOPTraHUYECKHX BEIIECTB Pa3IUnYHBIX
KJIaCCOB, HAONIOZICHHE HM3MEHEHHs] OKpacKM HHIMKATOPOB B pPAacTBOpax KUCIOT U ILIENOYEH, H3ydeHHE
B3aumojeiictBuss okcuaa menu (ll) ¢ pacTBopom cepHON KHMCIOTHI, KHUCIOT € METallaMHu, PEaKLuil
HEWTpalIM3ally, IOJIYy4YEHWE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJIHOIO MeTala JPYTUM W3
pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/Jau Mo Teme «BakHellne Ki1acchl HEOPTraHUYECKHUX
COCTUHEHUN.

Ilepuoanyeckuii 3akoH u Ilepumoamueckas cucrema xumuuyeckux viemenros /.M. Menpaeineesa.
Crtpoenne atomoB. XumMuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBbie TOMBITKA KIACCU(PUKANNKA XUMHUYECKUX 3JeMEHTOB. [loHsTHE O rpymnmax CXOIHBIX AIIEMEHTOB
(1IenoYHbIe U LIEIOYHO3EMEIbHbIE METAILIbl, TAJIOT€HbI, HHEPTHBIE Ta3bl). DIIEMEHThI, KOTOphle 00pa3yroT
amM(pOoTepHBIC OKCUIBI ¥ TUAPOKCHUJIBL.

[lepuonuueckuii 3akoH. Ilepumoamdeckass cucrtema xumuueckux siaemeHToB J[.MI. Menaeneena.
KopoTtkonepuoanas u jmmHHONEeproaHas ¢popmsl [lepuonudeckoil cuctemMbl XumMudeckux siaementos J1.1.
Menaeneena. [lepronabl u rpynibl. @U3UUECKUNA CMBICT TOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOJA U TPYIIIbI
JJIEMEHTA.

Crpoenue aromoB. CocraB aToMHBIX sfep. M3orombl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX 000J0UYEK
aToMOB IepBbIX 20 xumuueckux 3nemeHToB Ilepuonnueckoii cucrems! .M. MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 110 ero nojoxeHuto B [lepuoanueckoit cucreme /.M. Menaeneena.
3aKOHOMEPHOCTH HW3MEHEHHUs pajJdyca AaTOMOB XHUMHUYECKHUX  DJEMEHTOB, METAIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IIEpUOAaM.

3nauenue [lepuoanueckoro 3axkoHa u Ilepumonnyeckod CHUCTEMBbl XMMHYECKUX 3JEMEHTOB JUJISl Pa3BUTHUS
Hayku ¥ nipakTuku. .M. MenaeneeB — yueHbI U rpaKJaHuH.

Xumuueckas cBs3b. KoBanieHTHas (TIONSIpHASI ¥ HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTh XUMHYECKHUX
anemMeHTOB. MloHHas CBs3b.

Crenenb  okuciieHHs. OKHUCIMTEIBHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpomeccsl  OKuCiIeHUS U
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.



XUMHYECKHH IKCIIEPUMEHT:

n3ydyeHue oOpa3loB BEIIECTB METANIOB U HEMETAIJIOB, B3aUMOJICICTBIE TMAPOKCUA IIMHKA C PACTBOPAMHU
KHUCJIOT U Luenoqeﬁ, MMPOBCACHUC ONLITOB, HJINTIOCTPUPYIOIUX TPUMEPBI OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peakmuii (ropeHue, peakiiuy pa3IoKeHHUs, COCTUHCHHS ).

MexnpeamMeTHblie CBA3U

Peanuzanusi MeXNpeAMETHBIX CBA3€H NpU HM3yYEHUHM XHUMHUU B 8-M KJacce OCYIIECTBISETCA dYepes
HUCITIOJIB30BAaHUE KaK 06H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTI/Iﬁ, TaK U HOHHTHﬁ, ABJIAIOIIUXCA CUCTEMHBIMHU
JUIS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKIIA.

OOmme ecTeCTBEHHO-HAYyYHBIC TOHATHSA: HAy4YHBIA (akT, THIIOTE3a, TEOpHUs, 3aKOH, aHallU3, CHHTE3,
KJaccupuKanus, MNEepPUOAUYHOCTb, HAONIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHME, U3MEpPEHHE, MOJEIb,
SABJICHHUC.

®duszuka: marepusi, aToOM, 3JEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKJIWJ, H30TOMNBL, PaAHMOAKTHBHOCTD,
MOJIEKYJa, DJIEKTPUYECKHA 3apsij, BEIIeCTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE BEIECTBa, Tas,
¢bu3nyecKkre BeITMUNHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHEeThl, 3Be3/1bl, COJHIIE.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: atmocdepa, rumpocdepa, MuHEpasbl, TOPHBIE TOPOABI, TOJE3HBIE HCKOIMAEMbIE, TOILIUBO,
BOJIHBIE PECYPCHI.

9-if ki1acc

BemecTBo 1 XMHU4ecKasi peakius

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux snemeHToB [[.M. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOM€pHOCTI/I B U3MEHEHHUH CBOMCTB XUMHYECKHX DJIEMCHTOB MEPBLIX TPCX MECPUOAOB, KaJIUA,
KalblUs M MX COCIUHEHUN B COOTBETCTBHM C MOJIOKEHHEM 3yieMeHToB B [lepmonmyeckoil cucreme u
CTPOCHUCM UX aTOMOB.

CrpoeHue BelecTBa: BUJIbI XUMUYECKON CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BeIIEeCTBaA OT THUIIA KpHCT&JIJIH‘-IGCKOfI PCIICTKU U BUA XUMHYECKOH CBA3H.

Knaccudpukanus ©u HOMEHKJIAaTypa HEOPraHMYECKMX BeIIeCTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIHUXCA K PA3JIMYHbIM KJIaCCaM HCOPraHUYCCKUX COGHHHGHHﬁ, TCHCTUYCCKAsA CBA3b HCOPIraHUYUCCKHUX
BEIIECTB.

Knaccuukanus XMMUYECKUX PeakUui MO pa3IMYHBIM IpU3HAaKaM (IO YHCIY U COCTaBY y4YacTBYIOIIHUX B
peaKiuu BeIIecTB, M0 TEII0BOMY 3 (EKTy, 0 U3MEHEHHUIO CTENEHEH OKUCICHUS XUMHYECKUX 3JIEMEHTOB,
Mo 0OpaTUMOCTH, MO YYaCTHIO KaTaiau3aTopa). JK30- M DHAOTEPMUYECKUE PEaKIUU, TEPMOXUMHYCCKHE
YpaBHEHHS.

[Tonatue o cKOpocTH XMMHUYECKOH peakiuu. [loHsATHE 00 OOpaTHMBIX M HEOOPATUMBIX XMMHUYECKHUX
peakuusix. [loHSTHE O TOMOTeHHBIX M TeTeporeHHbBIX peakuusx. [lonstue o karamuze. [lonsitue o
XAUMHUYCCKOM pPABHOBCCHUH. q)aKTOpBI, BJIMAIOMIUC Ha CKOPOCTH XHUMHYECKOU pCakuu " IIOJIOKCHUC
XUMHYECKOTO PABHOBECHS.

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcakuuu, BHGKTpOHHBIﬁ 6aJ1ch OKHCIIUTEIBbHO-BOCCTAHOBUTEIILHOU
peakuuu. CocTaBieHHE YypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUUH C HUCHOJIb30BaHUEM
METO/1a JIEKTPOHHOTO OanaHca.

Teopust BAEKTPOIUTUUECKON JUCCOLMAIMU. OJNEKTPOIUTHI W HEAJIEKTPOJUThl. KaTHOHBI, aHHOHBI.
Mexanuszm aucconmanv BCHICCTB C PA3JIMYHBIMU BUAAMU XUMH4YeCKOH cBa3u. CrTeneHn JUCCOoLMalunu.
CunbHbIe U cllabble JIEKTPOIUTHL.

Peakiiun moHHOro oOMeHA. YCIIOBUS NMPOTEKaHHs PEaKUUHd HOHHOTO OOMEHA, IMOJIHBIE M COKpallleHHbIC
WOHHBIC YypaBHEHUs peaknuii. CBOHCTBa KHCJIOT, OCHOBAaHMM M COJI€M B CBETE NPEICTaBICHHH 00
BHGKTpOHHTHHGCKOﬁ JUcCCOoLUanun. KauecTBeHHbIE pCaKu Ha MOHEI. Iloustue o ruapoJIn3eC coJIei.
XUMHUYEeCKHU I IKCIIEPUMEHT:

O3HAKOMJICHUC C MOACIIKIMU KPUCTAJUIMYCCKUX PCHICTOK HCEOPraHMYCCKUX BCHICCTB — MCTAJZIOB U
HeMeTauioB (TpaduTa W anMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATpHsi), MCCIIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH  XUMHYECKOHW  peakuud OT  BO3ACHUCTBHUS  PA3IUUYHBIX  (PAKTOPOB,  HCCIICOBAHHE
ANEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIlecca JUCCOLUALMU KUCIOT, 1IeI04Ye U coielt (BO3MOKHO
HCIOJIb30BAaHNUE BHJIEOMATEPUANIOB), IPOBEAEHUE OINbBITOB, WIIIOCTPUPYIOIINUX IPU3HAKA IPOTEKaHUS
peaknuii MOHHOTO oOOMeHa (0Opa3oBaHWE OCaaKa, BBIICICHHWE Ta3a, OOpa30BaHHWE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIINX ~ IPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakiuil  (ropeHue, peaxiuu



pa3IoKEeHUs, COEIMHEHNS ), pAaCIIO3HABAHUE HEOPIaHMUECKUX BELIECTB C IOMOLIbIO0 KaU€CTBEHHBIX peaKLuit
Ha MOHBI, peIlIEHUE SKCIIEPUMEHTAIbHBIX 3a/au.

HemeTtauibl 1 MX cOeJUHEHUS

OOmiast xapakTepucThka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU OKUCIIECHUS.
Crpoenne u (pu3nyueckue CBOWCTBA MPOCTHIX BEILIECTB — TaJOT€HOB. XMMHUYECKHE CBOICTBAa Ha NpHMEpe
xjopa (B3aMMOJECHCTBHE C METaJIaMH, HEMETallJlaMH, Iienodamu). XjopoBoaopona. CossiHas KHCIIOTa,
XUMUYECKHE CBOMCTBA, IIOJNy4eHHE, INpUMEHEHHe. JIeHcTBHE XJIopa M XJIOPOBOJOPOJA HAa OpPraHU3M
yesoBeka. BaxkHel1e XJI0puabl U UX HaXOKACHUE B IPUPOJIE.

OOmias xapakrepucTrka 1eMeHToB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENCHH
okucneHus. CtpoeHne u (U3NYECKHE CBOWCTBA MPOCTBHIX BEIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHbBIE
MOJIU(UKAIMKE KHCIOpOJa U cepbl. XUMUYECKHe CBOicTBa cepbl. CepoBOAOPOA, CTpOCHHE, (PU3NUECKUE U
XxuMu4eckne cBoictBa. OKCHIBI cepbl Kak HPEJACTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa,
¢usnyeckue M XUMHUYECKHE CBOICTBa (00IIME KaK NpEeACTaBUTENs Kjacca KUCIOT U creuuduyeckue).
XUMHUYECKUE peakIUH, JeKalldue B OCHOBE IPOMBIIUIEHHOIO C€Hoco0a MOJIY4EeHUs CEpHOW KHCIOTHI.
[Tpumenenne cepHoit kucAOTh. CoOJM CEpHOM KHCIOTHI, KAueCTBEHHAs peakius Ha Cyab(aT-uoH.
Haxoxnenue ceppl M €€ COCOUHEHUH B NPHUPOJE. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAOWIEH Cpelbl
COCMHEHUSIMH cepbl (KUCIOTHBIE JOXAW, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBPALCHHUS.

OOmiast xapakrepucTuka 3meMeHToB VA-rpynnsl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEIIEHU
OKHCIIEHHs. A30T, paclpoCTpaHeHue B Ipupoae, GU3ndeckue U XuMudeckue cBoicTsa. KpyroBopot a3ora B
npupoje. AMMHAK, ero (pu3nYecKre U XUMHUYECKUE CBOMCTBA, MOJydyeHHe U npuMmenenue. Comu aMMOHUS,
ux (u3MyecKrMe M XHUMHYECKHE CBOMCTBA, IpuUMeHeHHe. KauecTBeHHas peaklds Ha HMOHBI AMMOHMSL.
A3OTHast KUCIIOTa, €e TMOoIydeHue, PU3nUecKrue U XUMHUYeCKre CBOMcTBa (00IIue Kak MpeIcTaBuTeNs Kiacca
KUCIOT M crneuudpuyeckue). Vcnonp3oBaHne HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuil. XUMHYECKOe 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl COSAMHEHUSAMH a30Ta (KHCIOTHBIC TOXKIH,
3arpsi3HEHUE BO3/IyXa, MOYBHI U Bos1oeMOB). Docdop, ammorponubie Mmonudukanuu Gocdopa, hpusndeckue u
xumudeckne cpoictBa. Oxcun gocdopa (V) u pochopnas kuciaora, Gpu3nveckue U XUMHUIECKUE CBOMCTBA,
nonydeHue. Mcnonb3oBanue ¢ocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OOmias xapakrepucTrka 31eMeHToB |V A-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENCHH
OKHCIIEHMs. YTJepoJ, aIOTPOIHbIe MOAM(DUKALNMU, paclpocTpaHEeHHEe B Npupoie, (uU3NYeckue u
XUMHYecKHne cBoMcTBa. Ancopouus. KpyroBopot yriepoaa B npupoje. OKCuabl yriepojaa, ux pu3ndecKue
U XMMUYECKHE CBOICTBa, ACHCTBUE HA JKUBbIE OPraHU3MBbI, MOIYYE€HHE M NPUMEHEHHE. DKOJIOTHYECKue
npoOyieMbl, cBsi3aHHBIE ¢ OKcuaoM yriaepoxa (IV), rumoresa rnoOambHOTO TOTEIUICHHUS KIIMMATa,
HApHUKOBBIN YPPEKT. YTosbHas KUCIOTA U €€ COJIU, UX QU3NYECKHE U XUMHUECKUE CBOMCTBA, OJTyYeHHUE U
npuMeHeHne. KauecTBenHas peakuus Ha KapOoHaT-UOHBI. Mcrnonb3oBanue kapOOHATOB B OBITY, METUIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATUS OO0 OPraHMYECKMX BEIIECTBAX KaK O COCAMHEHUSX yriepoia (MeTaH, 3TaH,
STUJICH, alleTHJIEH, 3TaHOJ, INIMLEPHH, YKCYCHas KUcioTa). [IpuposHble HCTOYHUKH YIIIEBOJOPOJOB (YroJb,
NPUPOJHBIN Ta3, HePTh), MPOAYKTH UX MepepaboTku (OeH3WH), UX POib B OBITY M HPOMBIIIICHHOCTH.
IToHATHE 0 OMOJIOrMUYECKHU Ba)XKHBIX BEIIECTBAX: KUPaX, OCNIKax, yriaeBoJax — U UX POJIM B KU3HU YEIOBEKA.
MatepuranbHOE €EAMHCTBO OPIraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemnnii, ero ¢pusmdyeckne u XUMUYECKHE CBOMCTBA, MOydeHHE U npuMeHeHne. COeTMHEHHs] KPEMHUS B
npupoge. OOmme npezacraBienuss o0 oxcune kpemuus (IV) m xpemuueBoil kucnore. CHIMKAThl, HUX
UCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTU. BajkHelue cTpouTenpHble MaTepranbl: KepaMuKa, CTEKIO,
LIEMEHT, 0eToH, jxene300eToH. [IpobieMbl 6e30MmacHOr0 HMCHOJIB30BAHUS CTPOUTEIBHBIX MaTepHUajoB B
IOBCEIHEBHOMN KU3HU.

XUMHYECKHH IKCIIEPUMEHT:

u3ydyeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, NPOBEJCHHE KaueCTBEHHBIX
peaKIuii Ha XJIOPUA-UOHBI M HAOMI0/ICHHE IPU3HAKOB MX MPOTEKaHMUs, OMBITHI, OTpaXxaromue Gu3ndeckue u
XMMUYECKHE CBOMICTBAa TaJlor€eHOB M HX COEAMHEHUH (BO3MOYKHO HCIOJIb30BaHME BHJEOMATEPHAIIOB),
O3HAaKOMJICHHE C o0pasuamu XJIOpuI0B (TaJlOreHUIOB), O3HAKOMJIEHHE ¢ oOpa3maMu cepel U ee
COCTMHCHUSMHU (BO3MOXKHO MCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), HAONIOJCHUE TIpoliecca OOYTIMBaHM
caxapa IOJ JEWCTBUEM KOHIUECHTPUPOBAHHOM CEPHOM KHUCIOTHI, H3YYCHHUE XHUMHYECKHX CBONCTB
pa30aBICHHON CEpPHON KHUCIOTHI, MPOBEACHUE KAUYECTBEHHOHN peakiuu Ha Cynb(ar-moH u HaOIoJeHHE



MpHU3HAKa ee MPOTEKaHWs, 03HAKOMJICHHE ¢ (PM3MYECKUMH CBOMCTBAMHU a30Ta, Gochopa u UX COeTUHEHUI
(BO3MOXHO HCITOJIb30BaHHUE BHUICOMATEPHUATIOB), 00pa3laMud a30THBIX U (GOCPOPHBIX YAOOPECHHIA,
MoJIydeHne, coOMpaHue, pacrlo3HaBaHWE W HM3yYeHHUE CBOWCTB aMMHUaKa, MPOBEACHHE KauyeCTBEHHBIX
peakuuii Ha HMOH aMMOHMS U ¢ocdaT-uOH W H3yYEHUE TMPU3HAKOB UX MPOTEKaHHUs, B3aUMOJEHUCTBHE
KOHILICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEbIO (BO3MOXKHO HUCIOJIb30BAHUE BUICOMATEPUATIOB), U3YUCHUE
MojJieNiel KpUCTAJUIMYECKHX pelIeTOK anMmasa, rpadura, QymiepeHa, O3HAKOMIIEHHE C MPOLIECCOM
a7IcopOIIMK PACTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IMPOTHUBOTa3a, MOJTy4YEHHE,
coOupaHue, pacrio3HaBaHUE U W3Y4YEHHE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE KaYeCTBEHHBIX PEaKIIMii
Ha KapOOHAT W CHJIMKAT-WOHBI M W3Y4YCHHE IMPU3HAKOB UX TMPOTEKAHUs, O3HAKOMJICHHE C MPOIYKIIHEH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PellIeHNe SKCIIEPUMEHTAIIBHBIX 3a/1a4 1o TeMe «BakHele HeMeTallIbl U
UX COCIMHEHUSI.

Metanabl M UX COeIMHEHUS

OOmiasi xapakTepUCTUKA XHUMHUYECKUX OJJIEMEHTOB — METAJJIOB HAa OCHOBAHMHM WX TIOJOXKEHUS B
[lepuonuueckoit cucreme xumuueckux snemeHToB JI.M. MenneneeBa u ctpoeHus aroMoB. CTpoeHue
MeTauioB. MeTramndeckasl CBsI3b U MEeTAJNIMYeCcKas KPUCTAIMYECKas pelIeTKa. DIEKTPOXUMUYECKUMN Pl
HaIpsDKEHUH MeTauioB. DU3NYeCKHe W XUMHUYECKHE CBOMCTBa MeTauioB. OOIIHe CrocoObl MOTYyYEeHHS
MeTayioB. [ToHITHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBel (CTamb,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHE B OBITY U TPOMBIIUICHHOCTH.

[Ilenounsle MeTaiuibl: nojoxkeHue B [lepuoguueckoit cucreme xumuueckux anemeHToB J[.M. Menneneesa,
CTpOCHHE UX aTOMOB, HaXOKJeHHE B npupoze. Puznyeckrue 1 XUMUYECKUEe CBOWCTBA (Ha MpUMeEpe HATpHsl U
kanust). OKCUABI U THAPOKCUIBI HATpUA U Kaius. [I[puMeHeHne meI0uHbIX METAJUIOB U UX COSAMHEHUH.
[IlenouyHO3eMeNbHBIE METAUIBI MAarHUN M KalbIMi: NOJIoKeHUE B lleproguyeckoil cuctemMe XMMHYECKUX
anemenToB .M. MeHneneeBa, CTpoeHHE UX aTOMOB, HaxO0XJIE€HHUE B npupone. Pusndeckue U XUMUIECKUE
CBOIMCTBAa MarHus M Kajiblus. BaxkHelmune coeauHEHUs KablHs (OKCHA, THAPOKCHI, coyH). JKecTKoCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmoMunMii: nosioxenue B [lepuonuueckoit cucreMe xuMmuueckux 3nemeHtoB .M. Menpaeneesa, ctpoeHue
aToMa, HaxOXJeHHe B mpupoje. Puznueckne u XMMHUECKHUE CBOWCTBA almfoMUHUS. AMGPOTEpHBIE CBOWCTBA
OKCHJIa U TUJIPOKCH]IA ATFOMUHHUSL.

Kenezo: nonoxenue B Ilepuoguueckoil cucreme xummdeckux snemeHTtoB J[.M. Menzaeneesa, crpoeHue
aToMa, Haxo)kJeHue B npupoze. Ouznyeckue U XMMHUECKHE CBOICTBa >kene3a. OKCHIbI, THAPOKCUABI U
comu xene3a (1) u sxenesa (111), ux coctas, CBOWCTBA U MOTyYCHHE.

XUMUYEeCKHU I IKCIIEPUMEHT:

O3HAaKOMIJICHHE C 00pa3llaMyd METaVIOB U CILIABOB, MX (PU3NYECKUMU CBOMCTBAMHU, U3yUyeHUE PE3yJIhTATOB
KOPPO3UH METaUIOB (BO3MOXKHO HCIIOJB30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHSI
OKCHJIa KaJbIIHs U HATPUS C BOAOK (BO3MOXKHO HCIOJIb30BAHNE BUICOMATEPHUAIIOB), UCCIICIOBAaHIE CBOMCTB
KECTKOM BObI, MpoIlecca TOPEHHsI Kele3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUATIOB),
MPU3HAKOB MPOTCKAHUS KaYeCTBEHHBIX PEaKIIMii HA HOHBI: MarHus, KaJIbIHs, aTFOMUHUS, IIMHKA, xere3a (11)
u xene3za (I11), menu (I1), HabmroeHne W ONMMCAaHKWE TPOIIECCOB OKpAIIMBAHUS IJIAMEHU MOHAMH HaTPHS,
Kaliusl ¥ Kalblus (BO3MOXHO HMCIOJIB30BAaHUE BHJICOMATEPUANIOB), UCCIIENOBaHUE aM(OTEPHBIX CBOWCTB
TUIPOKCH/IA aIIOMUHUS M THAPOKCUAA IIUHKA, PEIIeHNEe SKCIIepUMEHTANIBHBIX 3ajau Mo TeMe «Baknelinme
METaJUIbl U UX COECTUHEHUS.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa u Marepuanibl B MOBCEJHEBHOM KW3HU 4YEJIOBEKA. be30omacHOe HCMOJIb30BAHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMUYECKUX 03KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3sHEHUE OKPYXKAIOIIe cpeapl (TIpeaenbHast TOMyCTUMas KOHIICHTPAIUs BEIIECTB, Jlaiee —
[TIK). Ponbs XxumMuu B pemeHnn SKOJOTUUECKHUX MTPOOIIEM.

XUMHYECKHH IKCIIEPUMEHT:

n3ydeHne o0pasIoB MaTepruaoB (CTEKIIO, CIIaBbl METAIIJIOB, MOJUMEPHBIC MAaTEPUAJIBI).

MexnpeaMeTHbie CBA3U

Peanuzanusi MeXNpeAMETHBIX CBA3€H NpU HM3y4YEeHUHM XUMUU B 9-M Kjlacce OCYIIECTBISETCS dYepes
MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHSATUHU, SIBISIFOIIMXCS CHUCTEMHBIMH
JUIS. OTAETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKIIA.



OOmme ecTeCTBEHHO-HAyYHBIC TOHATHSA: HAyYHBIH (akT, THIIOTE3a, 3aKOH, TEOpHs, aHallu3, CHHTE3,
KJaccupuKanus, MNEepPUOAUYHOCTb, HAONIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHME, U3MEpPEHHE, MOJEIb,
SBJICHHE, TAPHUKOBBIH 3((EKT, TEXHOIOTUSI, MATEPUAIIBI.

®uszuka: marepusi, aTOM, 3JEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKJIWJ, H30TOMBL, PAAHMOAKTHBHOCTD,
MOJIEKYITa, NEKTPUIECKUI 3apsij, TPOBOIHUKH, TIOTYIPOBOIHUKH, TUIIEKTPUKHU, (POTOITIEMEHT, BEIIESCTBO,
Ten0, 00BbEM, arperaTHOe COCTOSIHME BEIEeCTBa, ra3, pPacTBOpP, PACTBOPUMOCTh, KPUCTAJUIMUECKasl PElleTKa,
CIUTIaBbI, (pU3WYECKHE BEIUYMUHBI, SAVMHHIIBI M3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
CouHie.

Buonorusi: ¢gortocunTes, apixanue, 6uocdepa, IKOCUCTEMA, MUHEPAIbHbIE yIOOPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOMAeMble, TOILIHBO,
BOJIHBIE PECYPCHI.

IInanupyemble pe3yJbTaThl 0CBOEHUS] Y1eOHOT0 NpeaMeTa

JINYHOCTHBIE Pe3yabTAThI

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIero oOpa3oBaHUS JOCTUTAIOTCS B XOJE
oOyueHusT XUMHUU B €IUHCTBE Y4eOHOMl U BOCIUTATENbHOM JEATENbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMH POCCUUCKUMU COLMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU
B 00IlleCTBE MpaBWJIaMUd U HOPMAaMHU MOBEJEHUS U CIIOCOOCTBYIOT MpolieccaM CaMOIIO3HAHUSI, CaMOPa3BUTHS
Y COLMATN3AIUU 00yJaIOIUXCS.

JInuHOCTHBIE  pe3yNbTaThl OTPAXKAlOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBOJACTBOBATHCA  CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN U PACUIUPEHHE OIbITA JCSITEIIbHOCTA HA €€ OCHOBE, B TOM YHCIIE B
Y4acTHu:

1)maTpuoTH4YeCKOro BOCIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHMUYECKOMY W HAy4YHOMY Hacleauio,
MOHUMAHUS 3HAUYEHUS XUMHUYECKOW HAyKHM B JKU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAICTh
JIOCTOBEpHOM MH(pOPMAIME O TIEPEIOBBIX JOCTIXKCHHUSIX U OTKPBITUSIX MHPOBOM M OTEUECTBEHHOW XMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPONUCTBE MUpaA U OOIIECTBA;

2)rpas>IaHCKOro BOCIIUTAHMS:

MPEACTABICHUS O COIMAIbHBIX HOPMax M TMPaBUIAX MEXIWYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHO-HCCIIeIOBATEIHCKON, TBOPUYECKOM
U JIPYTUX BUJAX JEATEIBHOCTH, TOTOBHOCTU K pa3HOOOpa3HOW COBMECTHOU JIEATEIHHOCTH MPU BBHITIOTHEHUN
yueOHBIX, IIO3HABATENbHBIX 3a/1ay, BBINOJHEHUU XUMHUYECKHX OHKCIEPUMEHTOB, CO3/IaHUU Yy4EOHBIX
MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO U B3aWMOIIOMOIIIH B IPOIIeCCEe 3TON y4eOHOH NesaTeabHOCTH,
TOTOBHOCTH OILICHHBATh CBOE IOBEJCHHE M IOCTYNKM CBOMX TOBapHILEH C IMO3WIUU HPABCTBEHHBIX M
MPaBOBBIX HOPM C YYETOM OCO3HAHMS TIOCIEICTBUN MOCTYIKOB;

3)IeHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUECKHE TMPEACTABICHUS O BEHIECTBE M XUMHUYECKOM pEeaklUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAyKH M COCTABISAIOIIME OCHOBY JUIsl TIOHMMaHUS CYLUTHOCTH HAy4HOU
KapTUHBI MHpA, TMPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHPOMIBI, B3aHMMOCBS3SIX
YyeJoBeKa C MPUPOIHOM CPesloH, O PO XMMUH B TTO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIC HA TOJYYCHHE HOBBIX 3HAHUU MO XUMHH, HEOOXOIMMBIE IS
00BsCHEHHST HAOJIIOMaeMBbIX TPOIIECCOB U SIBICHWM, MO3HABATEIbHON, MHG)OPMAITMOHHOW W YUTATEIIbCKOMN
KYIbTYpPbl, B TOM 4HCIIE HABBIKOB CAMOCTOATEIbHOW pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATypPOM, TOCTYIMHBIMU TEXHUYECKUMU CPEACTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTUI;

UHTEpeC K O0YYCHHIO U TO3HAHMIO, JIF0003HATEIILHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K caMO00pa30BaHMUIo,
MPOEKTHOM U HCCIIEOBATENbCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBIEHHOCTH WU YPOBHSA
oOyueHus B JallbHEHIIIEM;

4)(popMupoBaHus KyJbTyPbl 310POBbS:

OCO3HaHUE LIEHHOCTU >KU3HHU, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3[I0POBbIO, YCTAHOBKH Ha 370POBBIM
o0Opa3 >KHM3HU, OCO3HAHHE IOCIEICTBUNA U HENPUATHE BPEIHBIX MPUBBIUEK (YMOTPEOIEHUs aTKOroJs,
HApKOTHKOB, KYpeHHs), HEOOXOTUMOCTH COOMIOJCHHUS TpaBUI OE30MaCHOCTH TMPH OOpalIeHUH C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HHU;

5)TpynoBOro BocnuTaHMs:



WHTEpEC K TPAKTHYECKOMY H3y4eHHI0 Tpodeccuii W Tpyda pa3iMyHOTO PO, YBAKECHHE K TPYAY H
pe3ynbTaTaM TpPYAOBOM NeATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE MPUMEHEHHUS NPEIMETHBIX 3HAHUIl 1O
XMMHHU, OCO3HAHHBIA BBIOOp HMHIMBUAYAJIBHOW TPAaeKTOPUHM TPOJODKEHUS O0pa3oBaHHUA C YYETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN, YCIENIHON
HpO(bGCCHOHaHBHOﬁ ACATCIIBHOCTH U PA3BUTHA HGO6XOI[I/IMI>IX YMCHHﬁ, TFOTOBHOCTbL aJallITUPOBATHCA B
npodeccuoHanbHOI cpene;

6)3K0/10rM4YeCKOr0 BOCIIUTAHUSA:

HKOJIOTMUYECKU IIeJIecO00pa3Hoe OTHOLIEHHE K MPUPOJe KaK HMCTOYHUKY JXU3HM Ha 3emjie, OCHOBE €€
CYLIECTBOBAHMS, IMMOHUMAHHE IIEHHOCTH 3J0pOBOTO M 0Oe30macHoro o0Opasza JKU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U MCUXHUYECKOMY 310POBbIO, OCO3HAHUE IIEHHOCTH COONIOICHUS
MpaBWJI OE30MACHOTO TTOBEICHUS IPH PabOTE C BEIIECTBAMHU, a TAK)KE B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO
W >KU3HH JIIOJICH;

CHOCOGHOCTI/I MMPUMCHATH 3HAHUA, IMOJTYy4aCMBbIC MTPHU U3YUYCHUU XUMUH, NJIA PCHICHUA 3ada4d, CBA3AHHBIX C
OKpYy>Kalolllel MNPUPOAHON CpeloM, ISl TOBBIIEHUS YPOBHSA HKOJOTHYECKOW KYJIbTYPbl, OCO3HAHMS
r7100aIbHOTO XapaKTepa SKOJIOTHYECKHX MpoOJeM M MyTed MX peIIeHUs MOCPEICTBOM METOAOB XHMMHU,
HKOJIOTMYECKOTO MBIIICHUS, YMEHUS PYKOBOJICTBOBAaThCS MM B IO3HABATEIbHOW, KOMMYHUKATUBHOH M
COLIMAJIBHOM ITPAKTHKE.

MeranpeaMeTHbie pe3y/ibTaThl

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMBIC Ui (OPMHPOBAHUS MHUPOBO33PEHUS
oOIeHay4HbIe MTOHATUS (3aKOH, TEOPHUS, MPUHIIUII, THIIOTE3a, (aKT, CUCTEMa, IIPOIIEeCC, IKCIIEPUMEHT | JIp.),
KOTOPLIC UCTIOJB3YIOTCA B CCTCCTBCHHO-HAYUHbBIX y‘-ICGHBIX npeaMCeTax U MO3BOJIAIOT HA OCHOBC 3HAaHUHU U3
3TUX IpeaMeToB (OpPMHUPOBATH MPEACTaBICHHE O LIEJOCTHOM HaydyHOM KapTHHE MHpa, U YHHUBEPCAIbHbBIE
yueOHble AeWcTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIE), KOTOpBIE O00ECHEeUUBAIOT
¢bopMUpOBaHHE TOTOBHOCTH K CAMOCTOSTEIbHOMY IUJITAHUPOBAHUIO M  OCYILECTBICHHUIO y4eOHOM
ACATCIIBHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

basoBble Jlornyeckue 1ecTBUA:

YMEHHSI HCIIONb30BaTh MPHUEMBbl JIOTMYECKOTO MBIIUIEHUS TpPU OCBOEGHUHU 3HAHUIl: pacKphIBaTh CMBICI
XUMHUYECKUX ITOHSITHU (BBII[GJISITI: HUX XapaKTCPHBIC IMPU3HAKHU, YCTAHABJIMWBATH B3daUMOCBA3bL C JAPYTrUMU
MOHATHUSIMH ), UCIIONIb30BaTh OHATHUS JUIsl OObSICHEHUS OT/IETIbHBIX (PAKTOB U SIBICHUMN, BEIOUPATh OCHOBAHUS
U KpUTCpUU [JIA Knaccnq)mcaunn XUMHWYCCKHUX BCEHICCTB U XHUMHYCCKUX peaKHHﬁ, YCTaHABJIMBATb
MPUYHUHHO-CJIEICTBEHHbIE CBSI3M MEXJIy OOBEKTaMU H3Y4YEHHs, CTPOUTH JIOTHUECKHUE PACCYXACHUS
(MHAYKTUBHBIE, IETYKTUBHbBIC, IO AHAJIOTHH ), IEJIATh BHIBOJIbI M 3aKJIFOUCHHUS;

yMEHHE MPUMEHATh B Ipoliecce MO3HAHUS MOHATHUS (IIPEIMETHbIE U METallpeIMETHBIE), CUMBOJINYECKUE
(3HAKOBBIE) MOJENM, HCIIOJIb3YyeMble B XWUMHH, MPeoOpa3oBHIBATh IIUPOKO IPHUMEHSEMbIE B XHUMHUHU
MOJIeTIbHBIE MPEICTAaBICHUS — XUMUYECKHUI 3HAaK (CUMBOJI AJIEMEHTa), XUMU4ecKkasi (opMyna U ypaBHEHHE
XMMHAYECKON peakluud — NpU pPEUIeHHH Yy4eOHO-NO3HABATEIbHBIX 337ad, C YYETOM JTHX MOJEIBHBIX
MPE/ICTABICHUN BBISBISITH U XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKU H3Yy4aeMbIX OOBEKTOB —
XUMHUYCCKUX BCIICCTB WU XHUMHUUYCCKUX peaKuHﬁ, BBIABJIISAATH 06H_II/I€ 3aKOHOMCPHOCTH, TIPHUYNHHO-
CJIEICTBEHHBIE CBSI3M U MMPOTUBOPEUHS B MU3y4aeMbIX MPOLECCaX U SIBJICHUSIX.

ba3zoBble ucciieqoBaTe/ibCKHe 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA TMO3HAHMS, a TAaK)K€ B KauecTBE
OCHOBBI 111 q)OpMI/IpOBaHI/ISI THUIIOTE3ELI ITO MPOBCPKE MPAaBUIIBHOCTH BBICKA3bIBACMBIX Cy)KI[GHHfI;
MpUOOpETEeHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AMM M TMPOBEACHUIO YUCHHUECKHUX HKCIEPUMEHTOB,
yMEHHUe HaOJII0AaTh 3a XOJOM IMPOLECCa, CAMOCTOATENBHO MPOTHO3UPOBATE €r0 Pe3yNbTaT, GOPMYIUPOBATH
00001IeHNsT U BBIBOABI IO pe3yJbTaTaM IPOBEIECHHOTO OIbITa, HCCIEAOBAHUSA, COCTABISATH OTYET O
pojenIaHHoi pabdore.

PabGora ¢ undopmanmeii:

YMEHHE BBIOMpATh, AHATU3UPOBATh W HMHTEPIPETUPOBATH HMHGOPMAIMIO Pa3NUYHBIX BUAOB M (hopMm
MpPE/ICTAaBICHUS], TOJYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAs JIUTEpaTypa XUMHUYECKOTO
COZIepKaHusl, CIIPAaBOYHbIE MOCOOMWsS, pecypchbl MHTEpHETa), KPUTHUECKH OIEHUBATH MPOTHBOPEUYMUBYIO H
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE NpPUMEHSTh pPa3lIMYHble METOAbl M 3alpochl MpPU TOUCKE U oTOope HHpOpMALUH U
COOTBCTCTBYIOIIUX JAaHHBIX, HCOGXOI[I/IMBIX JJIs1  BBIIIOJIHCHUSA yLICGHBIX N IIO3HABATCJIBHBIX 3aJa4



OINpENICJIECHHOr0  TUMA, MNPUHOOpEeTeHHe omnbiTa B 00JAacTH  UCHOJB30BaHUSA  HMH(GOPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3JINYHBIX TOMCKOBBIX
CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (QOpMY TpEACTaBICHUS HUHPOPMALUU |
WUTIOCTPUPOBATH pelllaeMble 3a/1a4ll HECIIOXKHBIMU CXEMaMH, JuarpaMmMamu, IpyrumMu ¢popMamu rpaduku u
AX KOMOMHAILIUAMI;

yMEHHE HCIOJb30BaTh M AaHAJIW3MpPOBATh B Mpolecce Y4eOHON U HCCIeIOBaTENbCKOW NIeATEeIbHOCTH
uHGOpPMALIMIO O BIMSHUM TMPOMBIIJICHHOCTH, CEIbCKOTO XO3AHCTBA W TPAHCIOPTAa HAa COCTOSHUE
OKpY>Karole MpUpOTHON CPEIbI.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBUSA:

yMEHHUS 3a7aBaTh BOMPOCHI (B XOJe Auanora W (WiIM) JUCKYCCHHM) TO CYIIECTBY OOCYXKIaeMOW TEMBI,
(bopMyIHpOBaTH CBOU MPEASIOKEHHSI OTHOCUTEIHHO BHIIIOJHEHUS PEIJIOKEHHOH 3a/1a4H;

YMEHUs MPEACTABIATh MOJTYYEHHBIE pPe3yabTaThl MO3HABATEIBHON JAESITEIBHOCTH B YCTHBIX U MHUCbMEHHBIX
TEKCTax; JejaTh MPE3EHTALUIO PE3yJbTAaTOB BBIMOJHEHUS XHMHUYECKOTO SKCIEpUMEHTa (J1abopaTOpHOTo
OTIBITA, JTA0OPATOPHOM pabOTHI IO MUCCIICIOBAHUIO CBOMCTRB BEIIECTB, yUeOHOTO IIPOCKTA);

YMEHHUS y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW ITO3HABATENILHON U MCCIIEI0BATEIbCKON
NEeSITeIbHOCTH MIPU PELIEHUH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE ydeTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unui (00CyXeHUsi, OOMEH MHEHUSMH, MO3TOBbIE IITYPMBbI, KOOPAWHAIMS COBMECTHBIX JEHCTBHH,
orpeziefieHue KPUTEPUEB MO OLICHKE KaueCTBa BHIMIOJHEHHON pabOThI U 1p.).

PeryasiTuBHbIe yHHBepCcaJbHbIe y4eOHbIe AelicTBUSA:

YMEHHUE CAMOCTOSITEIBHO ONPENENATh UEIN AEATENbHOCTH, INIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBAThH
U TIpH HEOOXOJAUMOCTH KOPPEKTUPOBATh CBOIO JCSITEIbHOCTh, BHIOMpATh Hanboee 3 (HeKTUBHBIE CIIOCOOBI
pemieHrs Y4eOHBIX M TO3HABATENIBbHBIX 3a7ad, CaMOCTOSTENBHO COCTAaBJIATH WJIH KOPPEKTHUPOBATH
NPEUIOKEHHBIN aIrOpUTM ACUCTBUI MpPU BBHIMOJHEHUU 33/IaHUI C yUETOM IOJIYYEHHUsS HOBBIX 3HAHHH 00
U3Yy4aeMbIX OOBEKTaX — BEIIECTBAX M pEaKIUsAX, OLEHUBATh COOTBETCTBHE IOIYYEHHOIO pe3yjbTaTa
3asIBJICHHOM LI€JIM, YMEHHUE UCII0NIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IPEJlaraéMbl€ B YCJIOBUM 3alaHUM.
IIpeaMeTHBbIE pe3yabTaThI

B cocraBe npenMeTHBIX pPe3yNbTaTOB MO OCBOCHHIO 00S3aTEIBHOTO COACPKAHHs, YCTAHOBICHHOTO JaHHOMH
benepanbHON pabouell MPOrpaMMoii, BBIACISAIOT: OCBOCHHbIE O0YYaIOUMMUCS Hay4YHbIE 3HAHUS, YMEHUS U
CrocoObI JIeWCTBUM, cHenu(puUeckre [UIsl MPEeAMETHON o0mactu «XUMHS», BUABI ACSITETBHOCTH II0
MOJIYYEHHUIO0 HOBOT'O 3HaHMS, €r0 MHTEPIIPETAIIMH, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX
1 HOBBIX CUTYyalMsIX.

Ilnanupyemsble pe3yabTaTthl : 8-if Kiacc

K xonmy oOydenuss B 8-M Kiacce TpeaMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXXaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUMN:

. pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX HOHSATHUH: aTOM, MOJIEKYyJa, XMMHUYECKUH DJIEMEHT,
MIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAsT U HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHTEIIbHAS aTOMHAasi 1 MOJIEKYJISIpHAsl Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
N0 XMMHUYECKOTO 3JIEMEHTa B COEIUHEHUH, MOJISIPHBIM 00beM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
3JIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKHCICHUS, XUMUYECKas PeaKius, Kiaccu(uKauus peakuuil: peakuuu
COCMHEHUS, PEaKIUN Pa3jI0KEHUS, PEaKIUU 3aMEIEHUs, Peakiuu OOMeHa, 3K30- U JHIOTEPMHUYECKHE
peaKIyu, TerIoBOi A(PEKT peakiuu, SAPo aToMa, MIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTalb, Paguyc
aToMa, XMMHAYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAsE KOBAJIEHTHAS! CBSI3b, HIOHHAS CBSI3b, HOH, KATHOH, aHUOH,
pacTBoOp, MaccoBas A0 BElIeCTBA (IPOLEHTHAsI KOHLIEHTPALKsl) B PaCTBOPE;

. WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUM W NMPUMEHSITh ATH IMOHATUS INPU
OINMCAaHUU BEIIECTB U UX MPEBPALLEHUII;

. UCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY [iJIsi COCTaBlieHUS (OpMyN BEIIeCTB U YpaBHEHHI
XUMHYECKUX PEAKIIUN;

. OTNpEAENATh BaJECHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEJUHEHMSIX, CTENEHb OKHCIICHUS
3JIEMEHTOB B OMHApPHBIX COCIMHEHMSX, PUHAICKHOCTh BEIIECTB K OMPEACICHHOMY KJaccy COSAMHEHUI
o gopmysam, BUJI XMMHYECKOI CBsI3U (KOBAJIEHTHAS! M HOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

. packpbiBaTh cmbica Ilepuoguueckoro 3axkoHa /[[.M. MeHnneneeBa: IeMOHCTpUPOBATh ITOHUMAaHUE
MIEPUOTUYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKHMX 3JIEMEHTOB OT HUX IosoxeHus B llepnommueckoi
CUCTEME, 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS,
3aKoHa ABOTaJIpo;



. ONMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyio ¢opmy Ilepuoandeckoil CHCTEMBI XHUMHYECKHX
AJIEMEHTOB: Pa3jIu4aTh MOHATHS «rJ1aBHas noArpynna (A-rpymnma)» u «mobounas noarpymnmna (b-rpymma)y,
Majble W OOJNBIIHE MEPHObl, COOTHOCUTh 00O3HAUEHUs, KOTOpble MMEIOTCs B Tabnuie «lleprogmaeckast
crcreMa XuMu4eckux 3nemeHToB [[.M. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUST aTOMOB
XUMHYECKHUX D3JIEMEHTOB (COCTaB M 3apsl sapa, oO0Ilee YHCIO JJIEKTPOHOB W PACHpelleiCHHE HUX II0
AJICKTPOHHBIM CJIOSIM);

° KJ'IaCCI/Iq)I/II_[I/IpOBaTB XUMHUYCCKUC JJICMCHTBI, HCOPIraHUYCCKUEC BCHICCTBA, XUMUUYCCKUEC PCAKIITUN (HO
YUCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P HEKTy);

. XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJITBEPK/Iasi ONMCAHKUE IPUMEPAaMHU MOJICKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XMMHUYECKUX PEaKIUii;
. MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KAUeCTBEHHOT'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHHUSI XHMUYECKHUX TPEBPANICHUHN B Pa3IMYHBIX YCIOBHSX;

. BBIYHUCIATh OTHOCHUTEIBHYI0 MOJIEKYJIAPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIIO

XMMUYECKOI0 3JeMeHTa o (opMyse COEIUHEHHUs, MacCOBYIO JIOJI0 BEILIECTBA B PAacTBOpPE, MPOBOAUTH
pacueTsl 10 YpaBHEHUIO XUMUUYECKOM peaklinu;

. IPUMEHATh OCHOBHBIE ONEpAllMM MBICIUTEIBHOW IEATEIbHOCTU — aHAJINW3 U CUHTE3, CpPaBHEHHE,
0000I1IeHHe, CHCTEMATU3aLUI0, KIacCU(UKALUIO, BBIABICHHE NPUYUHHO-CICACTBEHHBIX CBSI3eH — I
U3YyYEHHUs] CBOWCTB BEUIECTB M XUMHYECKUX PpEaKLUil, €CTeCTBEHHO-HAay4YHbIE METOAbl IO3HAHUA —
HaOJI0IeHNE, U3MEPEHNE, MO/ICTTUPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN ),

. clleZIoBaTh MpaBWIaM IOJb30BaHHUA XMMHYECKOH MNOCYIOW M J1a00OpaTOpHBIM OOOpYHOBaHHEM, a
TaKXKe TpaBWiIaM oOpalleHus C BEIIECTBAMH B COOTBETCTBUUM C MHCTPYKIHMSMH IO BBITIOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJYYEHHUIO M COOMPAHHMIO Ta3000pa3HbIX BEMIECTB (BOAOpOaA U
KHMCJIOpO/ia), TIPUTOTOBJICHUIO PACTBOPOB C OIPEIEICHHONM MaccOBOM J0Jiell PAacTBOPEHHOI'O BEIECTBA,
IUTAHUPOBATh U MPOBOANUTH XMMHUYECKHE YKCIIEPUMEHTBHI M0 PAaCO3HABAaHHIO PACTBOPOB LIETIOYEH U KUCIOT
C MOMOIIIBIO UHAMKATOPOB (JTaKMYC, (heHon(pTarenH, METHUIIOPAHXK U Ip.).

9-#i kaace

K xoHmy oOydenuss B 9-M Kiacce TpeAMETHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXXaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUMN:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUNA: XUMHUUECKUH JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, BAJIEHTHOCTD, 3JEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHCIICHHS, XUMUYECKasl PeaKlrsl, XHMHUUECKas CBSA3b, TEIJIOBOM 3((eKT peakiuu, MOJIb, MOJISIPHBIN 00bEM,
pacTBOp, SJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJUTHUECKAs] TUCCOLMALNSA, PEaKIM HMOHHOrO OOMEHa,
KaTaln3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTuMble M HeoOpaTHMble pEaKLUH, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHNE M BOCCTAHOBJIEHUE, AJUIOTPOIHH,
aM(OTEepHOCTh, XUMUYECKas CBA3b (KOBAJECHTHAs, MOHHAs, METATMUECKas), KpUCTAJUIMYEeCKasl pelieTka,
KOPpO3Msl METAaJUIOB, CILJIaBbl, CKOPOCTb XUMHMUYECKOW pPEaKLMHU, MPEAENbHO JOMYCTHMas KOHILIEHTpPAIUs
I1JIK BemecTBa;

. WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUECKUX IOHSITUH M NPUMEHATh ITH MOHSATUSA IpU
OIMCaHMHU BEIIECTB U UX MPEBPAIICHUH;

. UCMOJb30BAaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HUS (OPMYJ BELIECTB U ypaBHEHMH
XUMHYECKUX PEAKIIUN;

. ONpENeNIATh BAJEHTHOCTb M CTENEHb OKUCIEHUS XHUMHUYECKHX D3JEMEHTOB B COCIMHEHMSX
Pa3IUYHOTO COCTaBa, MPUHAJUICKHOCTD BELIECTB K OMPEASIIEHHOMY KJIACCy COSAMHEHUH 1o hopMyam, BUJ
XMUMUYECKOHN CBSI3U (KOBaJEHTHAas, HOHHAsA, METANINYECKasi) B HEOPIraHWYECKUX COEAMHEHUSX, 3aps] HOHa
0 XUMHYECKOH Qopmyne, XapakTep cpeasl B BOJHBIX PAaCTBOpPAX HEOPTaHUYECKUX COEAMHEHHH, THI
KPHUCTANINYECKOH pEeIIeTKH KOHKPETHOTO BELIECTBA;

. packpbeiBaTh cMbicn [lepuogudeckoro 3axona J[.M. MenneneeBa U AEMOHCTPUPOBATH €r0
IIOHMMAaHME: ONMCHIBAaTh M XapaKTepu3oBaTh TaOnuuHyro (opmy Ilepmonmueckoil cucteMbl XMMHYECKHX
AJIEMEHTOB: Pa3NUyYaTh MOHATHS «TJaBHas moArpymnmna (A-rpymnmna)» u «modouynas noxarpymnmna (b-rpymma)y,
MaJible U OOJIbIINE NEPUOJbl, COOTHOCUTh 0003HAUEHMsI, KOTOPbIE UMEIOTCS B MEPHOAMUYECKON Tabmule, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHMYECKHX 3JEMEHTOB (COCTaB W 3apsi sjapa, oolee
YHCIIO JEKTPOHOB U PACHPEENICHUE UX MO 3JIEKTPOHHBIM CIOAM), OOBACHATh OOLIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEAMHEHMH B IpefesiaX MajblX MEpUOJOB U INIaBHBIX HMOATPYII C
Y4ETOM CTPOEHHUS UX aTOMOB;



. KJ1acCU(UIIMPOBATh XMMHUYECKHE JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XUMHUECKUE peakIuu (o
YHCIY W COCTaBY YYacCTBYIOIIMX B PEAKIHUU BEUIECTB, MO TEIIOBOMY d((deKTy, M0 M3MEHEHHUIO CTeTeHeH
OKHCIICHUS XMMUYECKHUX 3JIEMEHTOB);

. XapakTepU30BaTh (OMHUCHIBATH) OONME W CHENU(PUICCKHEC XUMHUYECKHE CBOMCTBA MPOCTHIX H
CIIO)KHBIX BEIIECTB, MOATBEpXKAas OMUCAHHE TIPUMEpPaMH MOJEKYISIPHBIX W HWOHHBIX YPaBHEHHIA
COOTBETCTBYIOIINX XHMUYECKAX PEAKITHIA;

. COCTABIISITh YPABHEHHUS AJIEKTPOIUTUYECKON JUCCOLMAIMMA KHCIIOT, IIEJIOUei M COoJieH, MOJIHbIE U
COKpAIllcHHBbIE YpaBHEHHS pEaKkIuidi HMOHHOTO OOMEHa, YypaBHECHUs pEeaKuil, MOATBEPIKIAIOIINX
CYIIECTBOBAaHHUE T€HETHUECKON CBSA3U MEK/Y BEIIECTBAMH PAa3IMYHBIX KIIACCOB;

. PacKphIBaTh CYIIHOCTh OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIMIA TOCPEICTBOM COCTABICHHS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

. MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOKHOCTH MPOTEKAHUS
XUMHYECKHUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHUSIX;

. BBIUUCIIATE OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIIO
XMMHYECKOTr0 3JeMeHTa Mo (opMyse COCIMHEHHUS, MAaCCOBYIO JIOJIO BEIIeCTBa B PAacTBOpPE, MPOBOAUTH
pacyeTsl Mo YpaBHEHUIO XUMUYECKOH PEaKIIiu;

. coOyoaTh MpaBUiIa TOJB30BAHUS XMMHYECKOW IMOCyl0il M JabopaTOpHBIM 000pydOBaHHEM, a
TaKKe TMpaBWiia OOpAlICHUs C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHSMH TIO BBHITIOJTHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJYYEHHUIO U COOMpPaHMIO ra3000pa3HBbIX BELIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a);

. MPOBOJIUTH PEAKIIMHU, MTOATBEPKAAIOIINE KaYeCTBEHHBI COCTAaB Pa3IMUHBIX BELIECTB: PACIO3HABATH
OTBITHBIM TTYTEM XJIOpH]I-, OpOMUI-, HOTUI-, KapOoHaT-, GocdaT-, cummkar-, cyabdar-, THAPOKCHI-UOHBI,
KaTHOHbI AMMOHHUS U MOHBI U3YUYEHHBIX METAIIJIOB, IPUCYTCTBYIOILINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

. MPUMEHSATH OCHOBHBIC ONEpAIlMM MBICIUTEILHOW NEATENbHOCTH — aHAJIW3 U CHUHTE3, CpaBHEHHE,
0000IIIeHNE, CHCTEeMATU3aINI0, BBIABICHHE MPUYMHHO-CICICTBCHHBIX CBS3€W — IS U3Yy4YCHHS CBOWCTB
BEIIECTB M XMMHMUYECKUX PEAKLUH, eCTECTBEHHO-HAYYHbIE METOABI MMO3HAHUS — HAONI0OJCHUE, U3MEPEHHUE,
MOJICIIMPOBAHUE, IKCIICPUMEHT (pealTbHBI U MBICIICHHBIH ).
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

| 1837¢
HWroro no pazzaeny 30
Pasnen 3. Ilepuoamueckuii 3axkoH u Ilepuoamueckasi cucrema xumudeckux 3jemeHToB [I. U. MenaeneeBa.
Ctpoenne aToM0OB. XHMHUYECKasi ¢BA3b. OKHUCINTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUU
o st Bumerers 110K
3.1 PHO 7 https://m.edsoo.ru/7f4
snementoB  JI. WM. Menneneena.
1837c
CrpoeHue aToma _—
Xumudeckass CBs3b.  OKHCIUTEITHHO- bubmmorexa HOK
3.2 BOCCTaHOBI/ITeJILHLIe. KL 8 1 https://m.edsoo.ru/7f4
peaxtt 1837c
BbubnnoTrexa IIOK
Hroro mo pasmeny 15 https://m.edsoo.ru/7f4
1837c
Bubanorexa 1IOK
PesepBHoe Bpems 3 https://m.edso0.ru/7f4
1837c
OBHUIEE KOJIMYECTBO YACOB TIIO 68 4 5
ITPOTPAMME
9 KUJIACC
KosanuyecTtBo 4yacoB
Ne HaunmenoBaHue pasgenoB H DJIeKTPOHHBbIe (LH(PPOBLIE)
n/n TeM NPOrpaMMbI Bceero Konrpoabhble | IpakTiuieckue oOpa3oBaTelibHbIEe pecypchl
padoTsl padoTsl
Pa3nen 1. BemecTBo M XUMHYECKHEe peaKIUU
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BeHleCTBa n Marcepuajibl B

bubanoreka 1IOK
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5230
Ou3nYecKue U XUMHYECKUC SIBICHUS. XHUMHUYECKas OKT bubmmorexa LIOK
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15 pHsHax y p 1 https://m.edsoo.ru/ffod
peaxmmit 3a16
16 3aK0H COXpaHEHHWsT MacChl BemecTB. Xumuueckwe | 1 OKT bubnnoreka IHOK
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ypaBHEHHS

https://m.edsoo.ru/ff0d
3b88

Brrancnenns KOJIN4YECTBA, MacCChl BEIICCTBa II0

Bubnnorexa IHOK

17 N HOSI0 https://m.edsoo.ru/ff0d
YpaBHCHHSM XHUMHUYECKUX PEAKIIHI 5708
Kiaccupukanus XuMAIeCKUX peakinid (CoOeTnHEHUS Hos0 bubmmorexa LIOK
18 1 peax A ’ https://m.edsoo.ru/ff0d
pasnoKeHus, 3aMelIeHns, 0OMeHa) 334
HOSI0 bubanoreka IHOK
19 O06001IEeHNE U CHCTEMATH3ALHs 3HAHUIH https://m.edsoo.ru/ff0d
40c4
HOSI0 bubanoreka IHOK
20 Kourpoabnas padora Nel mo teme «BemecrBa u https://m.edsoo.ru/ffod
XHMHYECKHE PeaKIum
4290
Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucnopo Hos6 bubumorexa OK
21 at ’ Ayxa. PO https://m.edsoo.ru/ff0d
— 3JIEMEHT U MpocToe BemecTBo. O30H
448e
dusnyeckue W XUMHYECKHE CBOMCTBa KHCIIOpOa HOSIO Bubnuoreka IHOK
22 (peakuuu  OKWCJCHUs, Tropenue). Ilomsrue 00 https://m.edsoo.ru/ff0d
OKCHIAX 4614
Crioco0BI MOJIy4EHHSI KHCIIOpOJa B J1a00OpaTopu | HO10 bubmorexa OK
23 i POzt parop https://m.edsoo.ru/ff0d
MPOMBITIIIEHHOCTH. [I[puMeHeHne Kuciopoaa 1972
TemnoBoit 3pGeKT XUMUICCKON PEaKIMH, MTOHITHE O Bubnmoreka HOK
24 TEPMOXUMHYECKOM YpaBHEHHH, 9K30- u nexab | https://m.edsoo.ru/ffod
SHAOTEPMHUUYECKUX PEaKIUIX 4790
nexkab | bubnuoreka IHOK
o5 TommmBo (HedTh, Yrosib W METaH). 3arps3HCHHE https://m.edsoo.ru/ffod
BO3/yXa, CIIOCOOBI €ro MPEe0TBPALICHUS Acha
. nekad | bubmnoreka IHOK
26 IMpakTuyeckasi paéora Ne 3 mo Teme «Hongqe}me https://m.eds00.ru/ffod
U co0MpaHue KUCJI0POAa, U3yYeHHe ero CBOicTB 4ae2
Bomopon — D2aeMEHT M IIPOCTOE  BEMIECTBO Ackab | bubmiorexa LIOK
27 Jopon p B ’ https://m.edsoo.ru/ff0d
Haxoxnenue B mpupoe
4dd0
dusnueckue W XUMUYECKHE CBOMCTBA BOJOpOAA nexab | buGmiorexa OK
28 AOpoZa. https://m.edsoo.ru/ff0d
IIpumenenue Bogopoaa
4ddo0
nexkab | bubnuoreka IHOK
29 TTonsTHe O KUCIIOTAX U COMIAX https://m.edsoo.ru/ffod
50d2
nekad | bubmnoreka IHOK
30 Crioco0blI mmoJtydeHust BOJOPO/ia B 1a00paTopuu https://m.edsoo.ru/ff0d
4ddo0
. nekad | bubmnoreka IHOK
31 IMpakTuyeckasi paéora Ne 4 mo Teme «H0i1yqe}me https://m.eds00.ru/ffod
U co0MpaHue BOOPOAA, H3YUeHHe ero CBOHCTB 4F42
nexkab | bubnuoreka IHOK
32 Mounspaslii 00EM ra3oB. 3akoH ABOTraapo https://m.edsoo.ru/ff0d
542e
Brruncnenns 00béMa, KOJIUYECTBA BEIIECTBA rasa I1o bubmorexa OK
33 ’ n SIHB https://m.edsoo.ru/ff0d

€T0 U3BECTHOMY KOJUYECTBY BCLICCTBA UJIHU O6”béMy

55a0
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

Beruncienust 005EMOB Ta30B 110 YPaBHEHUIO PEAKIUH AHB bubmmotera LIOK
34 . P 10 peakdl https://m.edsoo.ru/ff0d
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOLICHHUI ra30B 5708
SIHB bubanoreka IHOK
35 Ou3HYECKUE U XUMUYCCKUE CBONCTBA BOJIBI https://m.edsoo.ru/ff0d
587a
SIHB Bubnnorexa IHOK
36 CocraB ocHoBanwuii. [ToHsiTHE 00 HHAKUKATOpAX https://m.edsoo.ru/ff0d
29e2
Boma xak  pactBopurenb.  HacelmeHHble U STHB bubnmoreka HOK
37 HEHACHIIIEHHbIE  pacTBOpPbL. ~ MaccoBas  [0JIs https://m.edsoo.ru/ff0d
BEILIECTBA B PACTBOPE 5b40
IIpaktuueckas pabdora Ne S mo Teme SIHB bubnuoreka HOK
38 «IIpuroroBiienne pacTBOPOB ¢ OMNpeAeJEHHOM https://m.edsoo.ru/ff0d
MacCOBOIi 10J1eii paCTBOPEHHOTO BelleCTBA) 5eba
bubanoreka IHOK
39 KonTponbnasi padora Ne2 mo teme «Kuciopon. dbemp https://m.eds0o.ru/ffod
Boaopoa. Boga»
6342
besp bubnmoreka HOK
40 Oxcuppl: coctas, Kiaccuukalys, HOMEHKIIATypa https://m.edsoo.ru/ff0d
664e
Tlonyuenne M XUMHUYECKHE CBOMCTBA KHUCIOTHBIX (esp bubmmorexa LIOK
41 v ’ https://m.edsoo.ru/ffod
OCHOBHbBIX ¥ aM()OTEPHBIX OKCH/IOB
664e
Gberp Bubnuoreka HOK
42 OcHoBaHUs: COCTaB, KIacCH(pHUKALUs, HOMCHKIATYPA https://m.edsoo.ru/ff0d
67ca
Gberp Bubnuoreka HOK
43 [onydeHue 1 XMMHYECKHUE CBOMCTBA OCHOBAaHHUN https://m.edsoo.ru/ff0d
67ca
besp bubnmoreka HOK
44 Kucnotsl: coctas, kiaccudukariusi, HOMEHKJIATypa https://m.edsoo.ru/ff0d
fee2
Bubnnorexa HOK
45 INomy4yeHune 1 XUMHUYECKHE CBOMCTBA KUCIIOT MapT https://m.edsoo.ru/ff0d
fee2
Comn  (cpennue): HOMEHKJIATypa CII0COOBI Mapt bubmorexa HOK
46 pea ’ M ypa, https://m.edsoo.ru/00a
MOJy4eHHsI, XAMUYECKUE CBOMNCTBA
do474
IIpaktuueckas  pabora Ne 6. Pemenne MapT bubnuoreka HOK
47 IKCIEPHMEHTAIBHBIX 32124 10 TeMe «OCHOBHBIE https://m.edsoo.ru/00a
KJIACChI HEOPTAHHYECKHX COeTMHEHHID» dob7c
I'enernueckas CBSI3b MEX, KJIaccaMmu Mapt bubmmorexa LOK
48 HEODIAHIIECKIX COeMHCHM Y https://m.edsoo.ru/00a
P 8 d9a50
MapT bubnmoreka HOK
49 O0o001eHre U cUCTeMaTH3alHsT 3HAHU I https://m.edsoo.ru/00a
d9ch2
. " MapT bubnuoreka HOK
50 KonTponbnass padora Ne3 mo TeMev" OcHoBHBIE https://m.eds00.ru/00a
KJIACChl HEOPTAHMYECKUX COeMHEeHMI
d9ela
51 [lepBble MOMBITKM  KJIACCU(PHUKALMH XUMHYECKUX MapT bubnuoreka HOK

sneMeHToB. [loHsTre o Ipynmnax CXOJAHbIX 3JICMCHTOB

https://m.edsoo.ru/00a
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

doffa

Ilepuonuueckuii 3akoH u Ilepuoguyeckast cucrema Mapt bubmmorexa LIOK
52 PHOMICCK pron 1 https://m.edsoo.ru/00a
xuMmudeckux dnmemenToB /. 1. Menneneena
daS2c
Bubnnorexa IHOK
53 [epuompl, TPyIIIbL, IOATPYIITHI 1 anp https://m.edsoo.ru/00a
da52¢
amnp bubnuoreka HOK
54 Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oronsr | 1 https://m.edsoo.ru/00a
da342
CrpoeHre  JJCKTPOHHBIX  O0OJIOYEK  aTOMOB arp Bubnuoreka HOK
55 anemenToB  [lepmoguueckoit cucremsr J. W. |1 https://m.edsoo.ru/00a
Menneneesa da6bc
XapakTepucThKa XHMHYECKOTO DJJEMEHTa II0 €ro arp bubnmoreka HOK
56 nojioxkeHnto B Ilepuoamdeckoit cucreme J[. WM. | 1 https://m.edsoo.ru/00a
Menneneesa da824
3Hauenue Ilepwogmdeckoro 3akoHa I Pa3BUTHSA arp bubnmoreka HOK
57 Hayku W npaktuku. J[. V1. MenneneeB — yuéHbiid, | 1 https://m.edsoo.ru/00a
Me/Iaror U TPaXIaHUH da96e
DJeKTPOOTPULIATENTHHOCTE ~ ATOMOB ~ XUMHYECKUX arp bubmmorexa HOK
58 CKTPOOTPHIATEIRHOC oMo 1 https://m.edsoo.ru/00a
JJIEMEHTOB
daab8
amnp bubnuoreka HOK
59 HonHast XuMudeckas CBA3b 1 https://m.edsoo.ru/00a
dac34
Bubnnorexa IHOK
60 KoBasneHTHast onsipHas XMUMUYECKast CBSI3b 1 anp https://m.edsoo.ru/00a
daab8
Bubnnorexa IHOK
61 KoBaneHTHast HEMOJISIpHAsE XUMHUYIECKasi CBS3b 1 Maii https://m.edsoo.ru/00a
daab9
Mai bubanoreka IHOK
62 CrerneHb OKHCIICHUS 1 https://m.edsoo.ru/00a
dae28
Mai bubanoreka IHOK
63 OKHCIMTETbHO-BOCCTAHOBHUTEIILHBIE PEAKIIHN 1 https://m.edsoo.ru/00a
db076
Mait Bubnnorexa IHOK
64 OKHCITUTENTH U BOCCTAHOBUTEH 1 https://m.edsoo.ru/00a
db076
Bubnnorexa IHOK
65 KonTpoabHasi padora Ned mo teme «CTpoenme 1 aii https://m.eds0o.ru/00a
aroma. XuMHYecKas CBA3b»
db486
Mait Bubnnorexa IHOK
66 O0o001eHre U cCUCTeMaTH3alHsI 3HAHU I 1 https://m.edsoo.ru/00a
db33c
Mai bubanoreka IHOK
67 O0001ICHNE 1 CUCTeMAaTH3aIHs 3HAHUHA 1 https://m.edsoo.ru/00a
d9ch2
68 KoHTpobHO-OleHOYHAs mpomeaypa B paMKax 1 Mait
MPOMEKYTOYHOM aTTecTaluu.
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68
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9 KJIACC

Konr | IIpak DJIeKTPOHHbIE N (PPOBHIE
Nen/m | Tema ypoka Beero poabH | THyec | Jlatra | oOGpa3oBaTejibHbIE
ble KHe pecypchbl
ITepuomnaeckuit 3aKOH. bubnmoreka ITOK
1 Iepuoandeckas cucremMa xuMuueckux | 1 CeHT https://m.edsoo.ru/00adb5
anemenTtoB J[. . MenneneeBa Je
3aKOHOMEPHOCTH B HW3MEHEHUHU CEHT Bubnmoreka HOK
2 CBOWCTB  XHUMHYECKHX  9JIEMEHTOB | 1 https://m.edsoo.ru/00adb6
MEPBBIX TPEX TIEPHOJIOB b6
Knaccudukaius ©  HOMEHKIATypa cent butmmorexa HOK
3 ! Ppaig https://m.edsoo.ru/00adb?
HEOPTraHMYECKUX BEICCTB 0
Bungbl XUMHYECKOM CBSI3M W THIIBI cent bubmmorexa HOK
4 A N 1 https://m.edsoo.ru/00adba
KPUCTAJLUTUYECKUX PEIIETOK 6
KourpoabHas pa6ora Nel mo Teme 1 CEHT
5 «IToBTOpeHHe u yriaydaeHue 3HAHMI 1
OCHOBHBIX  pa3feqoB Kypca 8
KJ1acca»
Kiaccupukanus XuMAIeCKUX peakiuuit cent bubmmorexa HOK
6 1 peaxn 1 https://m.edsoo.ru/00adbc
M0 Pa3IMIHBIM MTPU3HAKAM b0
IlonsiTue o0 CKOPOCTM XUMHUYECKOU CEHT Bubnmnoreka OOK
7 peakuuu. Ilonsrue o romoreHnslx u | 1 https://m.edsoo.ru/00adbe
TETEPOTCHHBIX PEAKIHIX 9a
o © oo s e 10
8 bl H p 1 https://m.edsoo.ru/00adc2
XUMHYECKOH pPEaKIUU M IOJIOKCHHE 8c
XHUMHYECKOTO PaBHOBECHS =
OKHCIUTENFHO-BOCCTAHOBUTEIIEHBIE bubmmorexa HOK
9 1 OKT https://m.edsoo.ru/00adca
peaxuu de
Teopus AJIEKTPOIUTHICCKOM OKT bubnmroreka ITOK
10 quccouuanun. CunbHble W chabbie | 1 https://m.edsoo.ru/00adcd
DJIEKTPOJIUTHI 68
OKT Bubanorexa IIOK
11 VoHHble ypaBHEHHS peaKIit 1 https://m.edsoo.ru/00add4
48
XUMUYECKUEe CBOHCTBA KHCIOT U OKT Bubanorexa IIOK
12 OCHOBaHMH B CBETe IpeAcTaBlieHHH 00 | 1 https://m.edsoo.ru/00add5
JJIEKTPOIMTUICCKOM TUCCOIMALUU ds
XUMHYEeCKHe CBOMCTBA COJiCHi B CBETE OKT Bbubnnorexa IIOK
13 MpeACTaBICHUI 06 |1 https://m.edsoo.ru/00add8
JJIEKTPOIMTUICCKOM TUCCOIMALUU b2
OKT Bbubnnorexa IIOK
14 [MousTHE O TUIPOIU3E COJeh 1 https://m.edsoo.ru/00add9
d4
OKT Bubanorexa IIOK
15 O0o01eHre 1 cucTeMaTu3anus 3Hauui | 1 https://m.edsoo.ru/00addd
12
IIpakTuueckas  paGora Ne 1. 1 OKT Bubnunoreka OOK
16 1 .
«Pemenne IKCMEePHMEHTATbHBIX https://m.edsoo.ru/00addbf
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3agawm»

a

KourpoabHas pa6ora Ne2 mo Teme

Bbubnnorexa IIOK

17 «DJIeKTPOTUTHYECKAS] TUCCOIMAIINS. HO510 https://m.edsoo.ru/00addec

XuMHYecKHe PEAaKINH B PACTBOPAX» 0

OO0mass xapakTepUCTUKA TaJOTCHOB. HOSIO bubnmoreka ITOK
18 XuMHYeCKUe CBOMCTBA Ha IpuUMepe https://m.edsoo.ru/00addfe

XJI0pa 2

XnopoBonopoa. ConsiHasi  KHUCIIOTa, HOsIO Bubnmoreka HOK
19 XMMHYECKHE CBOMCTBA, IIOJyYCHUE, https://m.edsoo.ru/00adel

MIPUMEHCHNE 04

IIpakTuyeckasa padora Ne 2 nmo Teme HOSI0 Bubnmnoreka OOK
20 «Ilosrydenne  CONSIHOH  KHCJIOTHI, https://m.edsoo.ru/00ade3

u3ydeHue e€ CBOMCTB» 48

Brruncienuns 1o YpaBHEHHSIM HOsIO bubmmoreka HOK
21 XMUMHUYECKHX PEeaKUuil, eclii OAWH W3 https://m.edsoo.ru/00ade4

peareHTOB J1aH B M30bITKE 88

OOmast XapakTepHCTHKA DJIEMEHTOB Hos0 buomiorexa LIOK
22 N paxtep https://m.edsoo.ru/00ade6

VIA-rpymmsr

4a

ANIOTpOnHBIE MOAM(UKALUU  CEPHI. HOSI0 Bubnmnoreka OOK
23 Haxoxnenue cepbl n €€ coeqMHEHUH B https://m.edsoo.ru/00ade6

MpUpoJie. XUMHUYECKHE CBONCTBA CEPhI 4a

CepoBosopoJi, cTpoeHHe, (puU3nYecKue bubmmorexa HOK
24 POBOLOPOA, CT! ’ gexad | https://m.edsoo.ru/00ade8

Y XMMHUYECKHEe CBOMCTBA 02

Okcunmer  ceppl. CepHas  KHCTIOTA, nekab | bubmmoreka ITOK
25 (usnyeckre U XMMHYECKUE CBOICTBa, https://m.edsoo.ru/00adea

IPUMEHEHUE 28

XUMHYECKUE peakiHu, Jexallue B nekab

conne o e BiGmorsa 0K
26 i P : https://m.edsoo.ru/00adec8

XuMuyeckoe 3arpsi3HEHUE a

OKpYXalolled cpesbl  COEqUHEHUSIMH =

cepsl

Brliuuciienne maccoBoi J0JM BBIXOJA Aekab | bubmorexa LIOK
27 s A https://m.edsoo.ru/00adec8

MPOJYKTa PEaAKIHH a

O e reern 8 [ pgmorsa oK
28 PYTIIBL. > pactipoctp https://m.edsoo.ru/00adeea

npupojie, GU3NUECKHe U XUMHYECKHUE 6

CBOMCTBa =

Ammuak, ero ¢usnveckue u nekab | bubmuoreka IIOK
29 XMMHUUYECKHE CBOICTBa, MOJYyYCHHE U https://m.edsoo.ru/00adf00

MIPUMEHCHNE 4

IIpakTuyeckasa padora Ne 3 mo Teme nekabd | bubnmoreka OOK
30 «Ilosryyenne aMmmMuaka, u3yueHune ero https://m.edsoo.ru/00adf18

CBOICTBY» 0

A3zoTHasg KHCIOTa, €€ (U3MYECKHe H Aekab | bubamorexa LOK
31 . https://m.edso0.ru/00adf30

XHUMHUYECKHE CBOICTBA 6

o a1 ot O oo 101
32 P https://m.edsoo.ru/00adf51

ynoOpeHnii. XUMHUECKOe 3arps3HEHHE
OKpY’KalOMed Ccpensl COeTWHEHHUSIMHU

8



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

a3oTa

®dochop. Oxcun dochopa (V) wu

Bbubnnorexa IIOK

33 dochopnas kuciora, ¢usMUecKue u SIHB https://m.edso00.ru/00adf68
XMUMHYECKHE CBOWCTBA, MOJyYCHHE a
Lo e o » e " booes 1o
34 P YAOOP ) https://m.edsoo.ru/00adfc2
3arpsizHeHUe MPUPOTHOM cpezbl 0
(dhocharamu =
VYrnepon, pacnpocTpaHeHue B SIHB Bubnnoreka HOK
35 npupoje, (Gu3nuecKkue U XUMHYECKHUE https://m.edsoo.ru/00adfd9
CBOMCTBa [
i e, e oo ok
36 ) https://m.edsoo.ru/00adfeb
npoOJeMbI, CBS3aHHBIE C OKCHIOM o
yriepoa (1V) =
SIHB Bubanorexa 1IOK
37 VYronpHas KUcioTa u e€ cou https://m.edsoo.ru/00ae00
6¢
lpmecsan ptors % 4o v oo o
38 y y ’ https://m.edsoo.ru/00ae02
KauecTBeHHas peaxkuus Ha 70
KapOoHaT-uon" -
ITepBoHauanbHBIE TTOHSTHS 00 bubnroTeka ITOK
39 OPraHMYECKHX  BEIIECTBAX KaK O Gberp https://m.edsoo.ru/00ae05
COEMHEHUSX yriIepoaa 4e
Gberp Bubnmoreka HOK
40 KpeMHuii u ero coeuHeHus https://m.edso00.ru/00ae08
Oa
ll-’[f;lé;z:emaﬂ 3KCI:116(:41;?8HT£;25H5151; bep bubamorexa HOK
41 P . https://m.edsoo.ru/00ae0bf
3a7a4 = mo TeMme «Baxueilimmue 2
HEMEeTAJLIbI M UX COeTNHEHHD =
KonTponbHas paGora Ne3 mo Teme ¢besp Bubnunoreka OOK
42 «BakHeifliue HeMeTaJILI W HX https://m.edsoo.ru/00ae0el
COeTMHEHHD) 8
OO0mass XapaKkTepUCTHKa XUMHYECKHX besp
N e Bimors 1ok
43 https://m.edsoo.ru/00ael0
MeTaJUInYecKast KpUCTaJTUIeCKast 30
peeéTka. duznyeckue CBOICTBa -
METAJIOB
XUMHAYECKHE  CBOWCTBA  METAIIOB. besp bubnroreka ITOK
44 DIeKTPOXUMHUYECKUI Psil HAIPSHKSHUH https://m.edsoo.ru/00aell
METaJLJIOB 56
Ob6utme CIocoO0BI TTOITyYCHHS
MetaioB. CruiaBel. BhIuucieHHs IO bubnnoTtexa IIOK
45 YPaBHEHUSIM XHUMHYECKHX PEaKUUii, mapt | https://m.edsoo.ru/00aell
€CIIi OJMH M3 PEarcHTOB COJCPIKUT 56
pUMECH
MapT bubnmroreka ITOK
46 [MoHsTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/00ael2
78
47 [IlenouHsle MeTaIBI Mapt bubmmorexa HOK

https://m.edsoo.ru/00ael4



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

b2

Okcuapl W THIAPOKCHABI HATpUSI U Mapt bubimorexa HOK
48 5 7P A p https://m.edsoo.ru/00ael4
KaJus b2
MapT bubnmoreka ITOK
49 [llenoyHo3eMenbHbIC METaulbl  — https://m.eds0o.ru/00ael5e
KaJIbIINi 1 MarHui 8 — -
MapT Bubnmnoreka OOK
50 Baxueitue coequHeHUs KajabLys https://m.edsoo.ru/00ael5e
8
51 O0001IeHye U cucTeMaTU3alus 3HaHUH MapT
JKécTtkocTs BOABI M CIIOCOOBI €€ Mapt bubimorexa HOK
52 A https://m.edsoo.ru/00ael8
yCTpaHEHHUS 86
IIpakTuyeckasa padora Ne 6 mo reme Bubnunoreka OOK
53 "KécTkocTh BOABLI M METOABLI eé amnp https://m.edsoo.ru/00aelae
ycTpaHeHus" 8
amnp Bubnunoreka OOK
54 AmroMuHui https://m.edsoo.ru/00aelc6
4
AmpoTtepHble CBOICTBA OKCcHIA W anp buGnuorexa LOK
55 P a https://m.edsoo.ru/00aelc6
THIIPOKCHU/IA 4
arp bubnmroreka ITOK
56 Keneso https://m.edsoo.ru/00aeld
86
OKcHIpl, THAPOKCUILI M COJIM JKEIe3a anp bubimorexa HOK
57 JIbl, THIAP A https://m.edsoo.ru/00ae35e
(1) u xenesa (1) 6
58 O0001IeHye U cucTeMaTHU3alus 3HAHUH anp
IIpakTuueckass padora Ne 7. anp BuGanorexa 1IOK
59 Pemenne JKCIEPHMEHTATLHEIX https://m.edsoo.ru/00ae3de
3a7a4  mo TeMe  «BakHeiliue )
METAJLIbI K UX COETUHEHHS =
Brrunciaenus 1o YpaBHEHHSIM
XUMUYECKUX PEaKui, €Cd OAWH U3 Eubimorexa [IOK
60 PeAarcuToB  jan B  M30biTKE WM anp https://m.edsoo.ru/00ael7
COJICP)KUT  TIpUMECH.  BrraucieHus 50
MacCOBOM JIOJMM BBIXOJA TIPOJYKTa =
peakuu
61 O000111IEHNE U CHCTEMATH3ALMS 3HAHUH Mai
KonTponbHas paGora Ned mo Teme Mait
62 «BakHelimue MeTAJIBI M  HX
CcoeIMHEHM S
BemiecTna i MaTepHaIbl B Maid Bubmotexa HOK
63 u N P https://m.edsoo.ru/00ae3f5
[TOBCEIHEBHOM KU3HH YeI0OBEKA 0
Xumudgeckoe 3arpsi3HCHHC Maid bubimorexa HOK
64 . p https://m.edsoo.ru/00ae42
OKPY’KaIOIIeH Cpebl 70
Pons XHMHH B CIICHUH bubimorexa HOK
65 p Mait https://m.edsoo.ru/00ae42

9KOJIOTHYECKHX TPOOIeM
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Mau Bubanorexa IIOK
66 O06001IeHre 1 cUCTeMaTH3anus 3Hanuii | 1 https://m.edsoo.ru/00ae0d
Oa
Mau Bubanorexa IIOK
67 O06001Ienre U cUCTeMaTH3anus 3Hanuii | 1 https://m.edsoo.ru/00adb3
3c
KoHTpoJIbHO-01IeHOYHASI TPoLeaypa Maii
68 B paMKax NPOMEKYTOYHOM | 1
aTTeCTAlUH.
OBIIEE  KOJIMYECTBO YACOB I10 68

IMTPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

OuneHouHble poueayps! .XuMust

s ycmuvix omeemog onpeodensaiomcs ciedyloujue Kpumepuu OYeHoK:

OTMeTKa «5»:

OTBET MOJIHBIA U MPABUIBHBIA HA OCHOBAHWM HU3YYEHHBIX TEOPHIl; - MaTepuai
U3JI0KEH B OINpPENEJICHHON JIOTUYECKOW IOCIIEeN0BATENIbHOCTH, JTUTEPATypPHBIM
SI3BIKOM;
OTBET caMocCTOsTeNbHBIM. CuHcTemMaTHueckas JIEMOHCTpAlMs MPaBHIbHBIX
OTBETOB.

OTMeTKa «4»:

OTBET IOJIHBIN U NPABWIbHBINA HA CHOBAHUU U3YYEHHBIX TEOPHIL;

MaTepraj H3JI0KEH B ONPEIEICHHON JIOTMYECKOW IOCIEN0BAaTENbHOCTH, IIPH
3TOM JIOMYIIEHBl JBE-TPU HECYIIECTBEHHbIC OIIMOKH, HCIpPABICHHBIC 10
TpeOOBAHUIO YUUTEIIS.

OTMmeTka «3»:

OTBET TOJHBIM, HO TPHU ITOM JIOMYIIECHA CYIIECTBEHHAs OIMMOKA WJIA OTBET
HEIIOJIHEIN, HeCBA3HBIMN.

OTMeTKa «2»:

IpU OTBETe OOHAPY)KEHO HEMOHMMAaHHE YYalIMMCS OCHOBHOTO COJEp)KaHUS
yu4eOHOro MaTepuayia WM JIONYIIEHBl CYIIECTBEHHbIE OIIMOKH, KOTOpBIE
yYalUICs HE MOXKET HCIPABUTHh IIPU HABOJAIIMX BOMNPOCAX YUYUTEN WU
YaCTUYHO HCIIPABIIAECT HE3HAYUTEIIbHBIE.

Oyenka dKCnepuMeHmanbHulX YMeHull, 1a00pamopusix pabom

OI.[GHKa CTaBUTCA HAa OCHOBAaHHNU Ha6JHO,Z[€HI/I}I 3a yJalllUMHCA 1 MIMCBbMCHHOT'O OTUCTA

3a padory.

OTMeTKa «5»:

paboTa BBITIOJIHEHA TMOJHOCTHIO U TPABWIBHO, CICIAaHBl TPaBUIIbHBIC
HaOJIIOIEHYS U BBIBOJIBI,



HKCHEPUMEHT OCYIIECTBICH IO IUIAHYy C yYETOM TEXHUKH O€30MacHOCTH U
npaBui paboTHI ¢ BEIIeCTBAaMHU U 000pYyOBAHUEM;

MIPOSIBJICHBI OPTaHU3AIMOHHO - TPYJAOBBIC YMEHHUS, MOAICPKHUBAIOTCS YHUCTOTA
pabouero Mecrta 1 OPSAAOK (Ha CTOJIE, SKOHOMHO UCIIOJB3YIOTCS PEAKTUBBI);
CHCTeMaTH4YEeCKOe MTPAaBUIIBHOE BHIIIOJIHEHHE JTa00OPAaTOPHBIX padoT.

OTMeTKa «4»:

pa60Ta BBITIOJIHCHA IPABUJIBHO, CACIIAHBI IPABUJIBHBIC Ha6JIIOI[eHI/I$I " BBIBOJbI,
HO TPH O3TOM OKCIEPUMEHT TPOBEACH HE IMOJHOCTHIO WIN JOIMYIICHBI
HECYIIECTBEHHBIC OITMOKU B pabOTE C BEIIECTBAMH M O00OPYIOBAHHUEM.

OTMeTKka «3»:

paboTa BBINOJNHEHA TPABWIBHO HE MEHEEe YeM HAIOJIOBHHY WJIM JIOMYyIIEHA
CYIIECTBEHHAs OIMOKa B XOJ€ HKCIEPUMEHTa B OOBSICHEHUH, B O0OPMIICHUH
paboTbl, B COONIONEHMHM TIPaBWJI TEXHUKH Oe3omacHOCTH Ha pabore ¢
BEIIECTBAaMH M OOOpYIOBaHMEM, KOTOpas HCIpaBIsSeTCs MO TPeOOBAHHIO
YUUTEIS.

OTMeTKa «2»:

JOTyIIEeHbl ABe (M 0oJiee) CYIIECTBEHHBIE OIMIMOKM B XOJE IKCIEPUMEHTA, B
OO0BsICHEHUH, B O(QOpPMICHHM palOOThl, B COONIONEHUHM TMPAaBUI TEXHHUKH
O6e3omacHOCTH TMpu paboTe C BeleCTBAaMU U O0OpYAOBAaHHEM, KOTOpbIC
yJaluics 9aCTUYHO MOKET UCTIPABUTH 110 TPEOOBAHUIO YUHUTEIIS;

paboTa  BBIIONHEHA  YaCTHYHO, y  ydYallerocs  IUIOXO  pa3BUTHI
HKCHEPUMEHTAIbHBIC YMECHUS.

Oyenka ymenuti peuiams paciemuwle 3a0a4u

OTMeTKa «5»:

B JIOTMYECKOM PaCCYXJICHHH W PCIICHUH HET ONMOOK, 3ajada pelicHa
paIMoHaIBHBIM CIIOCOO0M;
CHUCTEMAaTHYCCKOE MTPABUIIBHOE PEIICHUE PACUCTHBIX 33]1aY;

OTMeTKa «4»:



¢ B JIOTUYCCKOM DPACCYXKKICHHUU W PCHICHHA HCT CYHICCTBCHHBIX OH_II/I6OK, HO
3ala4ya pelIcHa HCpalMOHAJIbHBIM CHOCO6OM, WK JOMyHICHO HC Ooiee ABYX
HECYHICCTBCHHBIX OIINOOK.

OTMeTKka «3»:

® B JIOTHYECKOM PpacCCyXACHUN HCT CYIICCTBCHHBIX OI_HI/I6OK, HO JOoITymicHa
CYIICCTBCHHAA OIIMOKA B MATEMaTHYCCKUX pacucTax.

OTMeTKa «2»:

® MEETCS CYILECTBEHHbIE OLUIMOKHU B IOTUYECKOM PACCYKICHUH U B PEIICHUU. ||
OTCYTCTBHE OTBETA Ha 3aJlaHUE.

Oyenka nuCb MeHHbIX KOHMPOIbHBIX PAOOM
OTMeTKa «5»:

® OTBET IIOJIHBIN U NIPABUIIbHBIN,

® CHCTEMaTHYECKOE MPABHIHHOE PEIICHNUE KOHTPOJIBHBIX PaboT.
OtmeTka «4»:

® OTBET HETIOJHBIN WK JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
Otmetka «3»:

® pa60Ta BBITIOJTHEHA HEC MCHCC YCEM HAIIOJIOBUHY, JOIMYHICHA OAHA CYHICCTBECHHAA
OIIMOKA U IIpH 5TOM JABC-TPU HECCYHICCTBCHHELIC.

OTMeTKa «2»:

L] pa60Ta BBITIOJIHCHA MCHBIIIC 4YEM HaHOJIOBI/IHy NnJin CO,Z[ep)KI/IT HCCKOJIBKO
CYIIIECTBEHHBIX OIIMOOK.

e paboTa HE BBINOJHEHA.

Oyenxa mecmoguvlx pabom

[Ipu oleHMBaHUM TECTOB UCMOJIB3YETCS CIAEAYIOLIAs IIKaja



«5» - 90 - 100 %:;

«4» - 70 -89 %:;

«3» - 50 — 69 %;

«2»-0-49%



