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MNOSICHUTEJBbHAS 3AIINCKA

[lporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOILIero OOpa3oBaHUSl COCTaBlieHA HAa OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npenctasaeHHsix B @I'OC 00O, a takke Ha OCHOBE (eaepanbHON paboueil mporpamMMel
BOCIIUTAHUS M C YYETOM KOHICTIUH MPEnojaBaHusl y4eOHOro npeaMeTa « XUMHUs» B 00pa30oBaTENbHBIX
opranuzanusx Poccuiickoit @enepanuu.

IIporpamMma mo xumun Ia&T MpECTaBICHUE O HENsIX, o0MIel cTpaTernu 00y4eHNs, BOCIIUTAHUS U
pasBUTHSL OO0YYArOIINXCSl CPEeICTBAMU y4eOHOTO MpeaMeTa, yCTaHaBIMBAET O0S3aTENbHOE MPeIMETHOEe
collepkaHue, mpeayCMaTprUBaeT paclpeiielieHHe ero 1Mo KiaccaM M CTPYKTYPHpPOBAaHHE TIO pa3lienaM U
TeMaM TMPOrpaMMbl IO XHWMHH, OMNpPEIENIeT KOJIMYECTBEHHBIE W Ka4deCTBEHHBIE XapaKTEPHUCTUKU
coJepKaHusl, PEKOMEHIYEMYIO TIOCIIEOBATEIbHOCTh M3YUYCHUS] XMUMUU C YYETOM MEKIPEAMETHBIX U
BHYTPUITPEIMETHBIX CBS3€H, JIOTHKK Y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuarommxcs,
OTIpeieIIeT BO3MOXKHOCTH TPEIMeETa ISl pean3aluy TPeOOBaHMA K pe3yibTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTeabHON TPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs, a TaKkKe TPeOOBaHUH K
pesyibpTaTam OOy4YeHHMs XMMHH Ha YPOBHE LeNieil M3yueHHWs MpeMeTa W OCHOBHBIX BHJOB y4ueOHO-
MO3HABATENFHON JAESITETFHOCTH 00YYarOIIEerocs: 0 OCBOSHHIO Y4eOHOTO COIepIKaHus.

3HaHWE XWUMHUHU CIYXUT OCHOBOW s (OPMHUPOBAHHS MHUPOBO33PEHHS OOYYAIOIIETOCs, €ro
NPEACTABICHU O MaTepUallbHOM EAMHCTBE MHpA, BAXKHYIO POJIb WIrparoT (GopMUpyeMble XHMHUEH
MMpEACTaBJICHUA O B3aMMOIIPCBPALICHUAX SHEPIUU U 06 9BOJIIOIMHU BCHICCTB B IPUPOAC, O MYTAX PCHICHUA
I00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, YHEPreTUUYECKON, TTHINEBOH U
9KOJIOTHUECKON 0€301MacHOCTH, TIPOOIIEM 3/IPaBOOXPAHECHHSI.

N3yuenune xumun:

CIOCOOCTBYET peann3aldyd BO3MOXKHOCTEH Il camMopa3BUTHS Hu (POPMHPOBAHHSA KYJIBTYPHI
JTUYHOCTH, €€ 00mIeil 1 HyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yUarOIIMXCsl, HABBIKOB
WX CaMOCTOSITENTbHOW Y4YeOHOW AeATEeIhbHOCTH, IKCHEPUMEHTAIBHBIX W HCCIEeNOBATENLCKAX YMEHHH,
HEOOXOMMBIX KaK B IIOBCETHEBHOM KU3HH, TaK U B IPOPECCHOHALHON e TeTbHOCTH;

3HAKOMHT CO CIEIMU(PHUKONH HAYYHOTO MBIIIJICHUS, 3aKJIabIBa€T OCHOBBI I[EIOCTHOTO B3IUIsia Ha
CAUHCTBO NPHUPOAbI M UYCIIOBCKA, ABJIACTCA OTBCTCTBCHHBIM 3J3TallOM B Q)OpMHpOBaHI/II/I €CTCCTBCHHO-
HAyYHOU TPAMOTHOCTH O0yYarOIIHXCS;

CHocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
NpUpPOJIe, K YEIIOBEKY, BHOCUT CBOM BKIIA/I B OKOJIOTHYECKOe 00pa3oBaHue 00yJatolIHXCsl.

JlaHHbIe HampaBiieHUs B O0OyUYEHHH XVUMHHA 00ECIIEUNBAIOTCS CHEIH(DUKON COMep aHusl yIeOHOTO
mpeaMeTa, KOTOPBIN SBIISETCS MeJarorndecky aJaTHPOBAaHHBIM OTpaKeHHEM 0a30BOI HAyKHW XUMHH Ha
ONpEEeNEHHOM 3Talle €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO o0OmEro oOpa3oBaHHs OpPUEHTUPOBAaH Ha OCBOCHHE
00yYaromMMHCS CHUCTEMBbl II€PBOHAYANBHBIX MOHSATHH XUMHH, OCHOB HEOPraHUYECKOM XUMHH H
HEKOTOPLBIX OTACIIBHBIX 3HAYMMBbIX MMOHATHI OpFaHquCKOﬁ XHUMHH.

CrpyKTypa coliepaHus IPOrpaMMBbl TI0 XMMUHU c(POPMUPOBaHA HA OCHOBE CHCTEMHOTO ITOJIX0/1a K
e€ m3yuenuto. ColepKaHue CKIAIbIBACTCS U3 CUCTEMBI MTOHATHH O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATUN 0 XUMHUYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITHITY
MOCIIEOBATENILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX MPEICTABICHNH Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnyeckoro 3akoHa /. V1. MeneneeBa kak OCHOBHOI'O 3aKOHa XMMHU;

— YUCHUA O CTPOCHUHU aTOMa U XUMHUYECKOUN CBsI3U,

— TPEACTaBIEHUH 00 AMEKTPOTUTHUECKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTuueckue 3HaHUs pacCMaTPUBAIOTCS. HA OCHOBE SMIIMPHYECKH MOTYUYESHHBIX U OCMBICICHHBIX
(bakTOoB, pa3BUBAIOTCS MTOCIIEIOBATENILHO OT OJIHOTO YPOBHS K APYTOMY, BHITTONHSS (PYHKIMH 0OBSICHEHUSI
¥ TIPOTHO3UPOBAHHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTHYECKOTO NMPUMEHEHHS W TIOyYeHUS
M3y4aeMbIX BEIECTB.

OcBoeHKe MporpaMMbl MO XUMHH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XMMUYECKOU
COCTaBJISIIOLIEH Hay4yHOM KapTHHBI MHUpa B JIOTHKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOIIECHUS K
HAayYHOMY 3HAaHUIO M METOJaM MO3HaHHs B Hayke. V3ydeHuWe XMMUHU MPOMCXOAWT C HPUBICYCHUEM
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3HaHUHN U3 paHee M3yUYEHHBIX YUeOHBIX mpeameToB: «Okpykawomuid Mupy», «buomorus. 5—7 kmacce» U
«Du3zuka. 7 Kjaccy.

[lpy wW3ydYeHMHM XMMUU TPOUCXOAUT (OPMUPOBAHUEC 3HAHWN OCHOB XMMHUYECCKOW HAYKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO H3
KOMIIOHEHTOB MHPOBOH KyJNbTypbl. 3amadya y4eOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUH CHUCTEMBI
XUMWAYECKUX 3HAHWH — BaXHEWMNUX (HaKTOB, IOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJOKEHUH,
JOCTYITHBIX O0OOIIEHUH MHPOBO33PEHUECKOT0 XapakTepa, SI3blKa HAyKH, B MPHUOOIIEHWH K HayYHBIM
METOJaM TO3HAHWS NPHU M3YYCHHH BEIIECTB W XUMHYECKHX PEaKiuid, B (HOPMHUPOBAHUH W Pa3BUTHHU
MO3HABATENFHBIX YMEHUHA M WX MPUMEHEHWH B y49eOHO-TIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIHCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBHJl 0€301MacHOro 0OpalleHns C BEeUIECTBAMH B TIOBCEIHEBHOM KU3HHU.

[Tpu n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BaKHOE 3HAYEHUE TPUOOpEH
TaKHe e, KaK:

— (dopMupoBaHHE WHTEIEKTYAILHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K CamMoO0Opa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSATCIIBHOMY MPUHATHIO PELICHWA, CIIOCOOHOW aganTHPOBaThCA K OBICTPO
MEHSIOIIIMCSI YCIIOBHUSM JKU3HU;

— HampaBJICHHOCTh OOydYeHHS Ha CHCTEMaTHYeCKoe TMpHOOIIeHHe oOydJarmuxcs K
CaMOCTOSITETIbHOM TMO3HABATENBbHOW JESTENbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (OPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— ofecrmieueHue yCIIOBHH, CIIOCOOCTBYIONIMX TPUOOPETEHHUIO  OOYYAIOIIMMHCS  OIIBITA
pa3sHOOOpa3HOW JEATENbHOCTH, TO3HAHUS W CAaMONO3HAHWS, KJIFOUEBBIX HABBIKOB (KIIOYEBBIX
KOMHCTCHHI/II\/'I), MMCIOINHNX YHUBCPCAJIIbHOC 3HAYCHHUE IJI PA3JIMYHBIX BUAOB ACATCIBHOCTH,

— (popmupoBaHue 00mIeH (YHKIMOHATHFHOW M €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIIE
YMCHI/II\/'I O6’bﬂCHﬂTB " OLCHUBATH ABJICHUA OKPYKAIOIICTO MHPA, UCII0JIb3Yys 3HAHHA U OIIBIT, IIOJTYYCHHBIC
NpY W3yYEeHUH XUMHU, OPUMEHATh WX TPU PEUICHUH MPOOJIEM B MOBCEJHEBHOW >KU3HU M TPYIOBOI
JIeSTEIIbHOCTH;

— ¢opMupoBaHHEe y OOYyYaOIIUXCA TYMAaHUCTHYECKUX OTHOINEHWH, IOHUMaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUH IS BBIPAOOTKU SKOJIOTUYECKH II€JIECO00PA3HOr0 MOBEACHHUS B OBITY U TPYIOBOMH
JESITeTbHOCTH B LIEJIAX COXPAaHEHHSI CBOETO 3/I0POBbS M OKPY>KaIOIIel IPUPOTHON CpEJIbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIOCOOHOCTEH K CAMOKOHTPOIIO W CAMOBOCHHUTAHHIO Ha
OCHOBE YCBOEHHS OOIICYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY MpoQuis u
HaIlpaBJICHHOCTHU HaﬂbHeﬁIHeFO OGy‘-IeHI/I}I.

OO0mee 4mMCIO YacoB, OTBEACHHBIX I W3YYeHHUS XHMHW Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBmseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelnto), B 9 kiacce — 68 gacos (2
yaca B HEJICIIO).

COJEP)KAHUE OBYYEHUS

8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TIOHATHUS

IIpenmer xumuu. Poib XuMuM B JKM3HM 4YejoBeKa. XUMHs B CUCTeMe HayK. Teia m BellecTsa.
®dusnveckre CBOWCTBA BEIIECTB. ArperarHoe COCTOSHHE BemiecTB. [loHsATHE O MeTojgaX TO3HAHUS B
xuMun. UncTeie BemecTa U cMech. CriocoObl pasiesieHus: CMeceit.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3JieMeHThl. CHMBOJIBI XUMHUYECKHX 3JIeMeHTOB. IIpocThie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YYCHUE.

Xumudeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX 3JIEMEHTOB. 3aKOH ITIOCTOSHCTBA
cocraBa BemlecTB. OTHOCUTENbHAsT aToMHas macca. OTHOCUTENIbHAs MOJISKYJIsIpHas Macca. MaccoBas
JIOJISE XUMUYECKOTO DJIEMEHTA B COCIMHEHUH.

KonmuectBo BemecTBa. Monb. MonspHas mMacca. B3anMoCBs3p KONWYECTBa, MacChl U YHCIA
CTPYKTYPHBIX €JMHUI] BelecTBa. PacuéTsl mo popMynaM XUMHUYECKUX COCTUHEHHH.

Ou3nvecKkre ¥ XUMUYECKHE SIBICHUS. XUMHUUECKas peakius U e€ MpHU3HaKh. 3aKOH COXpaHEHUs
MacChl BEIECTB. XUMHUYECKHE YypaBHeHHs. Kiaccupukanus XUMUYECKHX PEakIuil (CoeaMHEHUs,
Pa3IIOKECHMSI, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKchepumenm:

3HAKOMCTBO ¢ XUMHUYECKOU MMOCYIOH, IpaBUiIaMu PabOTHI B IA0OPaTOpuu U mpuéMamu oOpaIieHus
C J1a0OpaTOpHBIM O00OpYJOBaHUEM, W3YYCHHE W ONHCaHUEC (PU3MUECKUX CBOHCTB 00pasIoB
HEOpPraHWYEeCKNX BeIecTB, HaOmroneHne (u3mdueckux (TJIaBICHWE BOCKA, TasHHUE JIbJa, PacTUpaHUE
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caxapa B CTyIKe, KHTICHHE ¥ KOH/IEHCAIHNS BOBI) M XUMHUYECKUX (TOPEHNE CBEYH, IPOKATHMBAHUE METHON
MIPOBOJIOKH, B3aUMOJIEHCTBHE MelNa C KHCIOTOW) SBICHWI, HAONOJIeHHE W ONHCAaHUE TPU3HAKOB
MPOTEKAHUSI XUMUYECKUX Peaklui (pa3ioKeHHE caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Oapwust, pasnoxkenue runpokcuna meau (I1) mpu HarpeBaHuH, B3aMMOJIEHCTBHUE JKele3a ¢ pacTBOPOM COITH
menn (11), m3ydeHue crmocoOOB pa3aeneHus: cMecei: ¢ TOMOIIBI0 MarHuTa, (UIBTPOBAaHKE, BHIITAPUBAHNE,
TUCTHUISIIASA, XpoMaTorpadus, MpOBEeIEeHHWE OYHNCTKHA TIOBAPEHHOM CONM, HAOMIOJIEHWE W OIHCAHHe
pe3yNbTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHHE Mojenen
MOJIEKYT (IIapOCTEPKHEBBHIX ).

Ba:xkHeiinue npeacTaBuTe/ i HEOPraHMYeCKUX BellleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucimopon — anemeHT u mpoctoe BemiectBo. Haxoxaenue
KHCJIOpOJia B MPHUPO/Ie, GPU3NUCSCKUE U XUMUYECKUE CBOMCTBA (peakiyu ropenus). Okcumsl. [Ipumenenue
kucinopoga. CriocoObl TOMYYeHHsST KHCIOpoAa B Jlaboparopuyd W MPOMBINUIEHHOCTH. Kpyroopor
Kucoposa B mpupozae. O30H — aJutoTponHast MoJU(HUKALUS KHCIOPO/a.

TemnoBoit  3PQeKT XUMHUECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, 9JK30- W
SHAOTEPMUYECKUE peakuu. TOIIMBO: Yyrojib U METaH. 3arps3HEHHE BO3[yXa, YCUICHUE HNapHUKOBOIO
addexra, pazpyieHre 030HOBOTO CIOS.

Bonmopon — snemeHT W mpocToe BemiecTBo. Haxokaenue Bogopoaa B mpupoze, GU3UUECKUe H
XUMHYECKHE CBOWCTBA, MPUMEHEHNE, CIIOCOOBI ToiydeHwst. KHcaoTer 1 comm.

MounspHblit 00bE€M Ta30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pactBopurens. PactBopsl. HacellleHHbIE U
HEHAaCHIIIeHHbIe pacTBOphl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBas 0 BEIleCTBAa B PacTBOpE.
Xumuueckue cBoiictBa Boabl. OcHOBaHUs. Posib pacTBOpOB B MPUPOJE U B )KU3HU 4YesnoBeka. Kpyrosopot
BOJIBI B pUpO/ie. 3arps3HeHne NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJHBIX BOJI.

Knaccudukarnuss  Heopranumdeckux  coenumHeHuwit.  Oxcuapl.  Krnaccudukanus — okcHIoOB:
coneoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aMQOTepHBIE) M HecosneoOpasyromue. HomeHnkmartypa
okcu0B. DU3nUecKue U XUMUYECKHE CBOMCTBA OKCUAOB. [loydyeHue okcuios.

OcHoBanus. Knaccugukanuys ocHOBaHMI: MIEJI0YM U HEPACTBOPUMbIEC OCHOBaHUsA. HomeHkmatypa
ocHOBaHUM. dU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHre ocHOBaHUH.

Kucnorer. Knaccudukamus kucinor. Homenknarypa kucior. @u3nueckrne 1 XUMAYECKHe CBOWCTBA
kucnot. Psa akrusHoctu MetasuioB H. H. bekerosa. [lonyueHnue kucior.

Comu. Homenxknatypa coneit. @uznueckue 1 XUMUIECKue CBOMCTBa coseil. [lonyuenue comneit.

I'eneTnueckas CBSI3b MEKY KIIaCCAMH HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii s3xcnepumenm:

KadeCTBEHHOE OIpEJIeieHNe COJIEPKaHUsl KHUCIOpPOAa B BO3JAyXe, IONydeHue, coOupaHue,
pacro3HaBaHWE W U3yYeHUE CBOMCTB KHCIOPOa, HAOIIOAEHNE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIAOM
Y YCJIOBHS BO3HUKHOBEHHS W TPEKpallleHusi ropeHus (Iokapa), 03HaKOMIJIEHHE C 00pa3laMi OKCHIOB U
ONHMCaHWE WX CBOWCTB, IOJy4YeHHE, COOMpaHWE, paclo3HaBaHWE W W3YUYEHHWE CBOMCTB BOJOPOIA
(ropenme), B3ammomelictBue Bojopoma ¢ okcugom Memu (II)  (BO3MOXXHO  HMCHONB30BaHHE
BUIEOMATEPUAIIOB), HAOJIOJeHE 00pa30B BEIIECTB KOIUYECTBOM | MOJIb, HCCIIEIOBaHNE OCOOEHHOCTEH
pacTBOPEHUsS] BENIECTB C Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOH JI0JIe¥ pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOJBI C METaNIaMH (HATPHEM U KaJIbIIHEM)
(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHATIOB), HCCIEIOBAaHUE OOpA3lOB HEOPTraHUYECKHUX BEIECTB
Pa3IMYHBIX KJIACCOB, HAOMIOACHUE M3MEHEHUS! OKPACKH MHIUKATOPOB B PAacTBOPAX KUCIIOT M IIEIOYCH,
n3ydeHue B3zanmMojeiicTBus okcuaa menu (II) ¢ pacTBopoM CepHOW KHCIOTHI, KHUCJIOT C METajlIaMH,
peakuuii HeuTpanu3aluuu, NoJy4eHHe HEPACTBOPUMBIX OCHOBAaHUHN, BEITECHEHUE OJHOTO MeTalljia APYTUM
U3 pacTBOpA COJH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeilire kiacchl HEOPraHM4IeCKUX
COEIMHEHMID.

Ilepuoguyecknii 3axkon u Ilepuoamyeckas cucrema xumudeckux 3IjiaemeHtos JI. M.
MenpaeneeBa. CtpoeHne aromMoB. XuUMHUYeCKass CBA3b. (OKHCIUTEILHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKH KJIacCHDUKAIUN XUMHUYECKHX 3JIEeMEHTOB. [IOHsATHE O TpyImax CXOIHBIX
3JE€MEHTOB (IIEIOYHBIE U IIEIOYHO3EMENBHBIC METAJUIBI, TaJlOTEHBI, WHEPTHBIC Ta3bl). DJIEMCHTHI,
KOTOpBIC 00Pa3ytoT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBL.

Tlepuonuueckuit 3akoH. Ilepuoamyeckasi cucrema xumuueckux sneMeHtoB JI. Y. Menjaeneesa.
Kopotkonepuoanas n mmuHHONIEpHoaHas Gopmer [leproandeckoi CHCTEMBI XUMHUYECKUX dJ1eMeHTOB /1.
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N. Menneneesa. Ilepuoast u rpynnsl. Guznueckuil CMBICI TOPSIAKOBOIO HOMEpPA, HOMEPOB MEpUOJa U
TPYIIIBI JIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX saep. M3orombl. OnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0omnoyek atoMoB mepBbiX 20 xumuyeckux snemeHToB [lepnonmueckoii cucrems! Jl. M. Menzaeneesa.
XapakTepucTuka XHMHYECKOro 3JIeMeHTa Mo ero mnosioxkenutro B Ilepuomnueckoit cucreme [ H.
Mengeneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajanyca aTOMOB XHUMHYECKHMX OJJIEMEHTOB, METaNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPyIIaM U NEPUOIAM.

3navenue [lepuonuueckoro 3akoHa u Ilepuonuueckol CHCTEMBI XUMHYECKHX 3JIEMEHTOB JUIS
pa3BuTHs HayKu U npakTuku. /. 1I. Menaenees — y4€HbIN U TpaXkJaHUH.

Xumuueckasi cBs3b. KoBajieHTHas (TMOJISIpHAs W HEMONAPHAs) CBSA3b. DIEKTPOOTPHLATENHLHOCTD
XUMHUYECKHX 371€MEeHTOB. VIOHHas CBA3b.

Crenenp oxucneHus. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. IIporecchl OKUCIEHUs U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3yyeHne 00pa3LoB BEILECTB METAIOB U HEMETAJUIOB, B3aMMOACHCTBHE T'MIPOKCHIA LMHKA C
pacTBOpaMH KHCJIOT M IIeJIoYei, MpPOBEIEHUE OMNBITOB, MIUTIOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTaHOBHUTEJBHBIX PEaKHii (TOPeHUE, PEaKLIUU Pa3I0KEHHsI, COCAUHCHHUS).

Mesrcnpeomemmusie ceaszu

Peanusanust MeXnpeaAMETHBIX CBsI3€il MpH M3yYEHWH XUMHH B 8 Kjacce OCYIECTBIISIETCS uepe3
UCIIOJIb30BaHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITHH, SBISIOMIAXCS CUCTEMHBIMU
JUISL OTZAENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmie ecTecTBEHHO-HAYYHbBIC TOHATHS: HAay4HBIH (DakT, THIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, KiaccupUKalus, NepUOANYHOCTh, HAOIIONEHHE, DKCIEPHUMEHT, MOJCIMPOBaHHUE, M3MEpECHHE,
MOJIETb, ABJICHHE.

®uzuka: MaTepus, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINJ, U30TOIBI, paIHOaKTUBHOCTD,
MOJIEKYJa, DJEKTPUYECKUI 3apsij, BEIEecTBO, Telo, O00bEM, arperaTHOE COCTOSIHME BEIecTBa, ras,
(du3nyUecKue BETMYNHBI, €IUHHLIBI U3MEPEHHS, KOCMOC, MJIaHEeTHI, 3BE3/1b1, CoITHIIE.

buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MUHepalbl, TOPHBIC MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOTTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U xXuMHYecKasi peakuus

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrema xumudeckux sieMeHToB [[. M. MeHnneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTH B M3MEHEHMH CBOWCTB XMMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEPUOOB, KalMs, KaJblMsl M WX COEIMHEHUM B COOTBETCTBHM C IIOJIO)KEHUEM DJJEMEHTOB B
IIepruonnueckoii cucTeMe U CTPOEHUEM X aTOMOB.

CrtpoeHue BemecTBa: BUIBl XUMHYECKOW CBSI3M. THIBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCIMOCTh
CBOMCTB BELIECTBA OT TUIA KPUCTAIMYECKOHN PEIIETKH U BU1a XUMUYECKON CBS3H.

Krnaccugukanuss 1 HOMEHKJIATypa HEOPraHWYECKUX BeElIecTB. XHMHYECKUE CBOIMCTBA BEIIECTB,
OTHOCSIIIMXCS K  pa3iIMYHBIM  KjlaccaM HEOPraHWYEeCKHMX COEIMHEHHWH, TeHeTH4YecKas CBA3b
HEOPraHWYECKUX BEIIECTB.

Knaccupukanus XuUMHUYeCKHX peakuuid MO pPa3IuyHbBIM TNpu3HakaM (10 YHCIy H COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIoBoMYy 3(dekTy, mo W3MEHEHWIO CTeneHeld OKHCICHUS
XUMHAYECKHX BJIEMEHTOB, 10 OOpaTHMOCTH, MO YYacTHUIO KaTaau3aTopa). DK30- M JHAOTEPMHUYECKHE
peaxkium, TEPMOXUMUYECKHIE YPAaBHEHUS.

IlonsiTme o ckopoctn XuMHu4eckoW peakiuu. [loHsTHe 00 O00paTUMBIX W HEOOpPaTHMBIX
XUMHUYECKHAX peakuusax. [IoHATHE O TNOMOTEHHBIX M TETEPOTEHHBIX peaknusx. [loHsaTHe o kaTtamuse.
IlonsiTe 0 XuMHueckoM paBHOBecHH. (DAKTOpHI, BIUAIOIIME HA CKOPOCTh XUMHUYECKON peakuuu U
MOJIO’KEHUE XUMHYECKOTO PaBHOBECHS.

OKUCIINTENTbHO-BOCCTAHOBUTEbHBIE ~ pPEaKIUM,  DJIEKTPOHHBIM  OajaHC  OKHCIHUTEIbHO-
BOCCTaHOBUTENBHON peakiuy. COCTaBIEHNE YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHUN C
WCIIOJIb30BaHUEM METO/Ia DIIEKTPOHHOro OajaHca.



Teopust 27IEKTPOTUTHIECKON TUCCOUAINH. DICKTPOIUTHI M HEANEKTPOIUTH. KaTnoHbI, aHWOHBI.
MexaHU3M THUCCONMAIMH BEIIECTB C PAa3IWYHBIMU BHUIAMU XUMHYECKOW CBs3H. CTETeHb TUCCOIHAIIHH.
CunbHBIC U c1a0ble 3JIEKTPOJIHTHL.

Peakuun moHHOrO OOMeEHa. YcCIOBUS MPOTEKaHUS peakUuii HOHHOro OOMeHa, MOJHBIE |
COKpaméHHble WOHHBIE ypaBHeHHs peakiuii. CBOWCTBa KHCJIOT, OCHOBaHHH M COJNEd B CBETE
MIPEACTABIICHUHA 00 JJIEKTPOIIMTHYECKON Aucconnanuy. KadecTBeHHBIE peakinid Ha HWOHBL IloHsTme o
TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMIIEHHE C MOJIEISIMA KPUCTAIUTMYECKUX PEIIETOK HEOPTaHWYECKNX BEIIECTB — METAIJIOB U
HeMmeTasioB (TpaduTa W anMmasa), CIOKHBIX BEHIECTB (XJIOpHIA HATPHs), UCCIEIOBAHUE 3aBHCHMOCTH
CKOPOCTH  XHMHYECKOW peakmuh OT  BO3ACHCTBUS  Pa3NUuUHBIX  (AKTOpPOB, HCCIECIOBAaHUE
AJIEKTPOTIPOBOAHOCTH PACTBOPOB BEIIECTB, IpOIEcca AWCCOIHMANNN KHCIOT, IIeNoYeid W coleit
(BO3MOXKHO HCIIOJIb30BaHKUE BHJICO MAaTEPHUANOB), MPOBEJCHUE OMBITOB, HIUIIOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHUsl PeakKIivii HOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BBHIICICHHE ra3a, 0Opa3oBaHHE BOJIbI),
OTIBITOB, WILTIOCTPUPYIOIINX MPUMEPHI OKHUCIUTETHHO-BOCCTAHOBUTENBHBIX PEeaKIuii (TOpeHHe, peaKIuu
pas3ioXeHHs, COEAMHEHWS), paclo3HaBaHWE HEOPTaHMYECKHWX BEIIECTB C MOMOINBI0 KadeCTBEHHBIX
peaxiuii Ha HOHBI, pellieHHe SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTansbl 1 uX coeTuHEHUsI

OO0mas xapakTepucTHKa raioreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIC CTEIeHH
okucnenus. CTpoeHne U Qpu3ndeckre CBONCTBA MPOCTHIX BEUIECTB — I'aJOreHoB. XMMHUYECKUE CBOMCTBA
Ha IpuMepe xJiopa (B3auMoJeHCTBIE ¢ MeTaJllIaMH, HeMeTaJulaMy, Ieiodamu). Ximopoogopos. ConsiHas
KHCIIOTa, XMMHYECKHE CBOMCTBa, MONydYeHWe, NpuMeHeHwe. J[eficTBHe Xiiopa W XJIOpOBOJOpOJa Ha
OpraHu3M yenoBeka. BaxHelre XJIOpuasl M UX HAXOXKACHHUE B TIPUPOJIE.

OOmast xapakTepucTHKa 35eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbIE
creniean okucieHus. CTpoeHHe W (PU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa WM CEpHI
AmnotponiHble MoaM(dUKanMKA KHCIOpPOJa U Cepbl. XUMHYECKHe CBoiicTBa cephl. (CepoBomopon,
CTpoeHue, (Qu3nuecKre W XuUMHYecKhe cBoicTBa. OKCHIBI Cepbl KaK MPEACTABUTEIH KHUCIOTHBIX
okcuaoB. CepHasi KHcOTa, (PU3NYECKUE M XMMHUYECKHE CBOMCTBA (OOIIME Kak MPeICTaBHUTEINs Kiacca
KHCIIOT ¥ crernuduueckue). XUMHUECKHE PEeaKkiuH, JeXKallne B OCHOBE IPOMBIIUIEHHOTO Ccrocoda
MOJIYYCHHUSI CepHOM KHUCIOTHL. IlpuMmenenune cepHoil KucioThl. CoM CEpHON KHCIOTHI, KauyeCTBEHHAS
peakius Ha cyibgaT-uoH. HaxoxaeHue cepbl U e€ COSIUHEHUN B MPHUPOJE. XUMHUUYECKOE 3arps3HCHUE
OKpY)KaroIlel Cpeabl COSAMHEHUSMHU cephbl (KUCIOTHBIE IO, 3arps3HEHHE BO3AyXa U BOJIOEMOB),
CIIOCOOBI €T0 MPEeIOTBPAIICHNS.

OO01mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTEpPHBIC
CTETNIeHH OKWCIeHHs. A30T, pachpoCTpaHeHHe B MpHpone, (DU3MUEeCKHe W XWMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHAK, ero (pU3MUYecKne W XWMHUYECKHE CBOWCTBA, MOJIydYeHHE U
npuMenenue. Comu aMMOHUS, UX (PU3MYECKHME M XMMHYECKHE CBOWCTBA, MpuMeHeHne. KadecTBeHHas
peakius Ha WOHBI aMMOHHs. A30THas KHCJOTa, e€ moiydyeHue, Guandeckue M XMMHUYECKUE CBOMCTBA
(obmue kKak mpeAcTaBUTEN Kiacca KHCIOT M crnenuduueckue). Vcrmonb3oBaHHEe HUTPATOB U COJEH
aMMOHHSI B KaueCTBE MHHEPAIBHBIX YyIOOpeHMA. XUMHUYECKOE 3arps3HEHHE OKPYKAMOIEH Cpebl
COCMHEHUSMHM a30Ta (KUCJIOTHBIC IOXIM, 3arpsA3HEHUE BO3[yxa, IMOYBBI WU BOA0EMOB). Docdop,
aiotponHele Moaudukamu dochopa, puznueckue U xumudeckue coiicrsa. Oxcua ¢docopa (V) u
¢dochopHas kucnora, pusnyeckrue U XMMHUYECKUE CBOWMCTBa, nmoiydeHue. McmonszoBanue ¢ocdaroB B
KauyeCTBE MUHEPAIBHBIX YA0OpEHUIA.

OObmas xapakrepucTika 35eMeHToB [VA-rpynnbsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTETIEHN OKHCJIEHUS. YTIIEPO, ajuIOTPOIHbIE MOAN(DUKALIMN, PACIIPOCTPAHEHHE B IPUPOIE, HUIUIECKUE
U XUMHYECKHe cBoiicTBa. AncopOrms. KpyroBopor yrieponma B mpupojie. OKCHabl yriepoja, WX
¢du3nUecKkue U XHUMHUYECKHUE CBOWCTBA, JEHCTBHME HA XHMBBIC OPTaHU3MbI, TOJTy4YEeHHE M NpPUMEHEHUE.
OKkonoruueckue MpoOsieMbl, CBsI3aHHBIe ¢ OKcuaoM yriepoaa (IV), runoresa riodanbHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBIA 3G (deKT. YTonpHas KUcioTa U e€ Coii, X PU3NYeCKHe U XUMUYECKHE CBOKCTBRA,
noslydeHne U npuMeHeHne. KauecTBeHHast peakuys Ha KapOoHaAT-WOHBI. Vcmoip3oBaHHe KapOOHATOB B
OBITY, MEAULIMHE, TPOMBILICHHOCTH U CEILCKOM XO035HCTBE.

ITepBoHavanbHbIC TOHATUS 00 OPraHWYECKUX BEINECTBAX KaK O COSAMHEHUSAX yriepoja (METaH,
9TaH, STUJIEH, alleTUIICH, ITaHOI, TIUIEPUH, YKCyCHas KucioTa). [IpupoHbie HCTOYHUKH YTIIEBOJAOPOAOB
(yrosb, NpUPOAHBIMN ra3, HEe(PTh), MNPOAYKTHI HX ImepepaboTku (OSH3UH), UX POJAb B OBITY H
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NPOMBIIIIEHHOCTH. [ToHATHE O GHOJIOTHYECKH Ba)XKHBIX BEIICCTBAX: KHUPax, OENKax, yrieBojax — M MX
POIH B JKM3HU YeJoBeKa. MaTtepuaibHOe eHCTBO OPTaHNIECKUX M HEOPTaHUIECKUX COCTMHEHNN.

Kpemuuii, ero ¢usndeckue W XUMHUYSCKUE CBOWCTBA, MOJydeHHEe M mpuMeHeHue. CoeMHEHUs
kpemMHUsS B npupozge. OOmue mnpencraBieHuss o0 okcunue kpemuust (IV) m KpeMHHUEBOW KHCIOTE.
CunmkaTsl, UX HUCIIONB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHelIe cTpouTeNnbHbIE MaTepHabL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. IIpobiaembl 6€30MacHOTO  HMCIOIh30BaAHUS
CTPOUTETHHBIX MATEPUATIOB B IOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

M3y4eHHe O0Opa3llOB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, IPOBEICHUE
KAYeCTBCHHBIX PEAKIMi Ha XJIOPHI-MOHBI W HAONIOJCHUWE TNPU3HAKOB WX NPOTCKAHUsS, OIBITHI,
oTpaxkarmue (U3NYECKHE M XUMHUYSCKHUE CBOWCTBA TaJIOTCHOB M WX COCJAMHEHUH (BO3MOXKHO
WCITOJIb30BAaHUE  BHJICOMATEPHANIOB), O3HAKOMJICHHE ¢ oO0pa3laMyd  XJOpHAOB  (TaJIOTCHHIOR),
03HAKOMJICHUE ¢ 00pasliaMu Cepbl U € COCTUHEHUAMHU (BO3MOXHO HCIIOJIh30BAaHHE BHUCOMATEPHUAIIOB),
HaOJIIOJICHUE TIpollecca OOYIJIMBaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
M3yYeHNE XUMUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIOTHI, TPOBEICHIE KaueCTBEHHON peakIny Ha
cynbhaT-uoH u HabIrofeHWe TpU3HaKa e€ MPOTEeKaHWs, O3HAKOMIIEHHE C (PU3NYECKHIMH CBOWCTBAMHU
asoTta, ¢ocopa U UX CoeAMHEHUH (BO3MOXKHO HCITOJIH30BaHHE BHICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (ocPopHBIX YHOOpeHUH, MmoixydeHne, coOMpaHue, pacloO3HaBaHWE W W3yYeHHE CBOWCTB aMMHAaKa,
MIPOBEJICHNE KAaYeCTBEHHBIX PEaKIMii Ha WOH aMMOHHUSA W ¢Gocar-WoOH ¥ H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJACWCTBUE KOHUEHTPUPOBAHHOW a30THOM KHCJIOTBI C MeAbl0  (BO3MOXKHO
WCIOJIb30BaHUE BHJICOMATEPHAIOB), U3yUCHUE MOJCNeH KPUCTAUIMYECKUX PEmETOK anMasa, rpadura,
¢ymiepeHa, 03HaAKOMIIGHHE C MTPOIIECCOM aJCOPOIINN PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTJIEM H
YCTPOMCTBOM MPOTHBOra3a, MoJydYeHUe, cOOMpaHue, paclo3HaBaHUE W W3YUYCHUE CBOMCTB YIJICKHCIIOTO
rasa, MPOBEJICHUE KAaYeCTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-HOHBI U M3YYCHUE MPHU3HAKOB HMX
MPOTEKaHUs,  O3HAKOMIJIEHHWE C  TPOAYKIHMEeW  CHJIMKATHOW  TMPOMBIIUICHHOCTH,  pEIICHUe
SKCIIEPUMEHTAIILHBIX 33/1a4 110 TeMe «BakHel e HeMeTauTbl U UX COSTUHEHHSD».

MeTa/Jibl U MX COeTHHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX JJIEMEHTOB — METAJJIOB HA OCHOBAHMM WX IIOJOXKEHUS B
Ilepuonuueckoit cucrteme xumudeckux 3neMeHToB J. 1. MenneneeBa u crpoeHus atoMoB. CTpoeHue
MeTauIoB. MeTauinueckasi CBSI3b M METATHYECKAsT KPUCTAUIMUeCKass pereTka. DIEKTPOXUMHUCCKHIA
psAA  HanpsbKeHWH MeTauioB. Dusnueckue M XUMHUECKHE CBOMcTBa MeTayuioB. OOmue CrocoObl
nmosrydeHus: MeTaiioB. [loHsATHE 0 KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HWH.
Crnagsl (CTanb, YyTyH, JIOPATIOMUHAN, OPOH3a) U UX PUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lenounble MeTamibl: nojiokeHue B llepumonmnueckoil cucrteMe Xxumuueckux anemeHToB [, U.
MenzeneeBa, CTpO€HHE UX aTOMOB, HaXOXJIeHHE B mpupojae. Pusnveckne U XMMUYECKHe CBONCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanws. [I[puMeHeHne menoYHbIX MEeTallIoB
M UX COeIUHEHUH.

[IlenoyHo3emMeNnbHbIE METAIBI MarHuid M KallbLMi: mojoxkeHue B llepuoaudeckoit cucreme
xuMuyeckux anementoB . . MenneneeBa, CTpoeHHE UX aTOMOB, HaXOKJIEHUE B npupoje. duznueckue
U XAMHAYECKHE CBOMCTBA MarHus W Kalubllnsi. BakHeWmme coemuHEHUS KanbIWs (OKCHI, THAPOKCHUI,
conn). JKEcTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuoanyeckoil cucremMe xumuueckux 3neMeHToB [. . Menneneesa,
CTPOCHHE aToMa, HaxoXJeHue B mpupoae. Du3nyecKkue MU XUMHUYECKHE CBOICTBA aJIOMUHUA.
AmMdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCH 1A ATFOMUHUS.

Kenezo: nonoxenue B Ilepmoanueckoit cucreme xumuueckux 3neMmeHtoB [l. M. Mennaeneesa,
CTPOCHUE aToMa, HaxokJAeHWe B mpupone. Puznyueckrue U XUMUYECKHUE CBOMCTBa keie3a. OKcunpbl,
ruapoxcunbl u conu xkenesa (I1) u xenesa (I1I), mx cocras, CBOWCTBA U MMOTyYEHHE.

Xumuueckuii IKchepumenm:

03HAKOMIICHUE C O00pa3l[aMd METAJUIOB M CIUIABOB, MX (DU3MUYECKUMHU CBOMCTBaMH, U3yUCHUE
pe3yIBTAaTOB KOPPO3WH METaUIOB (BO3MOXKHO HCIOJB30BAHUE BHUACOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICWCTBUS OKCHIA KaJbIIUS W HATPUS C BOAOHM (BO3MOXXHO HCIOJB30BAHHE BHEOMATEPHUAJIOB),
UCCIICJIOBAHUE CBOWCTB JKECTKOM BOMBI, IIpoOllecCa TOPCHHS IKele3a B KUCIOpoae (BO3MOXKHO
HCIIOJIb30BAaHUE BUJCOMATEPUATIOB), MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIMi Ha MOHBI: MarHus,
KaJIBIIMSI, JTFOMUHUS, IMHKa, *kene3a (1) u xenesa (II1), mexm (1), HaOMrOAeHIE M OMTMCAHUE TTPOIIECCOB
OKpalIMBaHMUs IUTAMEHW HWOHAMH HATpHsi, Kamusd W Kaublusd (BO3MOXKHO  HCIIOJNB30BAaHUE
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BHUICOMATEPUAJIOB), HCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA AFOMHUHHS M THAPOKCHUIA LIUHKA,
pelIeHue 3KCIepIMEHTAIBHBIX 3a/1a4 110 TeMe «BaykHeHIe MeTauTbl M UX COeTMHEHUSD.

XuMus U OKpPY:KAOLIAdA cpeaa

BemiectBa n MaTepuainsl B IOBCEIHEBHOM KM3HU 4YelloBeKa. be3onacHoe MCIoab30BaHUE BEIECTB
¥ XUMHYECKHX peakuii B ObITy. [lepBast moMomh Ipy XMMHUYECKHUX 0XKOTaX M OTPABICHHSAX.

XUMHYECKOe 3arpsa3HEHHE OKpYXKalomled cpeabl (ImpepenbHas OIMyCTHMAas KOHLCHTPALHS
BemecTs, Aajee — [1/IK). Pons Xxumun B pemieHr# 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHne 00pas3oB MaTepHalioB (CTEKJIO, CTUIABBI METAJIOB, TOJMMEPHBIE MaTEPHAIIBI).

Mesicnpeomemmuule cea3u

Peanuzanus MeXmpeaMeTHBIX CBSI3€H NMpPU M3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS depes
HCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK M TIOHATHH, SBIISIOIINXCS CHCTEMHBIMU
AJ14 OTACJIIBHBIX IPEAMETOB €CTECTBCHHO-HAYYHOI'O ITUKIJIA.

OO01ue eCTeCTBCHHO-HAyuYHbIC TOHSATHS: HAyYHBIH (DakT, TUIIOTE3a, 3aKOH, TCOpHs, aHaJu3,
CHHTE3, Kiaccu(uKamms, MepuoAMIHOCTb, HaAONIOZEHHNEe, SKCIICPUMEHT, MOJCIMpPOBaHHE, H3MEpEHHE,
MOJIeJIb, SIBJICHUE, ITAPHUKOBBIN 3 (QEKT, TEXHOIOTHSI, MaTePHAIIBL.

®dusuka: MaTepusi, aToM, IEKTPOH, OPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOIbI, PAJUOAKTUBHOCTb,
MOJIEKYyJIa, JJIEKTPUYSCKHI 3apsi, MPOBOAHUKH, IOJTYNPOBOJHHUKH, JAWUDICKTPUKH, (OTODIIEMEHT,
BEIIECTBO, TeNO, O0O0BEM, arperaTHoe COCTOSHHE BEHIeCTBA, TIa3, pacTBOP, PacTBOPUMOCTS,
KpHUCTaJUINYECKasd pCHléTKa, CIIJIaBBbI, (bI/I3I/I‘ICCKI/IC BCJIMYUHBI, C€OWHUILI HU3MEPCHHA, KOCMHUYCCKOC
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COIHIIE.

buonorus:  ¢dotocwHTE3, nbIXaHWe, OwWocdepa, -dKOCHCTEMAa, MHUHEpPANbHBIE YyIOOpEeHHS,
MHKPO3JIEMECHTBI, MAKPO3JICMCHTHI, ITUTATCIILHBIC BEIICCTBA.

I'eorpadusi: atmocdepa, rumpocdepa, MuUHepalbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUTUBO, BOJTHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHWU HA YPOBHE
OCHOBHOI'O OBLIHEI'O OBPA30OBAHUA

JJUUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3ysIbTaThl OCBOCHHMSI TIPOTPAaMMbI OCHOBHOT'O O0IIIEro 00pa30BaHUsl JOCTUTAIOTCS B
X0Jle OOy4YeHHsS XMMHUU B CIMHCTBE Y4YeOHOW M BOCIHMTATEIILHOHN JAESITEIBHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMU POCCUMCKUMHU  COLIMOKYJBTYPHBIMM UM JAYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU,
MPUHSATHIMH B OOIIECTBE MPaBUIIaMU U HOPMAaMH MOBEJICHHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOPAa3BUTHS U COIHAIIM3AIIH 00yUJaIOIUXCSl.

JIMdHOCTHBIE PE3yJbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CHCTEMOMU
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALUN U PACIIMPEHUE OIbITA ACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YaCTH:

1) naTpHOTHYECKOI0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAy4YHOMY
HACJICJIUIO, TIOHUMAHMS 3HAYCHHUS XMUMUYECKOH HAyKHU B JKU3HH COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH
BIIAQZIETh JOCTOBEpHOW wH(pOpMaIeld O TEPelOBBIX OCTIDKCHHUSAX W OTKPBITHSAX MHPOBOM W
OTEUECTBCHHOIN XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOICTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHMSA:

MIPEICTABIICHUS O CONMAIFHBIX HOPMaxX W MPaBHJIAX MEXINYHOCTHBIX OTHOIIEHUH B KOJUICKTHUBE,
KOMMYHHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOH, y4eOHOMCCIIEI0BATENbCKOM,
TBOPYECKOW W JPYTUX BUIAX NEATEIEHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH JNEATEIIbHOCTH
MIPH  BBITTOJIHCHUHM YYCOHBIX, ITO3HABATENBHBIX 3a/1ad, BBIMTOJIHCHHH XHUMHYECKHUX JKCIIEPUMEHTOB,
CO3MIaHUU YUYCOHBIX TPOCKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO W B3aMMOIIOMOINX B IIPOIeCcCe ITOU
y4eOHOW JeATEIIbHOCTA, TOTOBHOCTH OICHHBATh CBOE IOBEJACHHWE W TMOCTYIKH CBOHWX TOBAapHUIICH C
TO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN OCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMHYECKOM peaKIMU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABJISIOLIME OCHOBY JIJIsl MOHMMAHUS CYIIHOCTH HAYYHOU



KapTHUHBI MHpa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOIBI, B3aWMOCBS3AX
YyeoBeKa C IPUPOJHOMN CpPeior, O pOJIM XUMHUH B MIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEILHBIC MOTHUBHI, HAMIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOIUMbIC
JUIsi  OOBSICHEHUs HAOJIOMaeMBIX MPOIECCOB W SBJICHHIA, MO3HABATEIbHOW, WH(QOPMAIIMOHHOW U
YUTATEIBCKOW KYJIBTYpPbl, B TOM YHCJIE HAaBBIKOB CAMOCTOSATENBHON pabOThl C Y4EOHBIMH TEKCTAMH,
CIIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMH WH(POPMAIIOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEeHHIO M TO3HAHHUIO, JIOOO3HATENBHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOSKTHONH W WCCIEAOBATENbCKOW MEeATENbHOCTH, K OCO3HAHHOMY BEBIOODY
HATPaBIEHHOCTH W YPOBHs 00YYEeHHUS B JalIbHEHIIEM;

4) popmMupoBaHus KyJIbTYPHbI 310POBbS:

OCO3HaHWE IIEHHOCTH >KMU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3I0POBBI 00pa3 KU3HU, OCO3HAHWE IOCIEACTBUNA M HETPHUSTHE BPENHBIX NMPHUBBIYEK (YHIOTPEOICHHUS
aJIKOT0JI51, HAPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJICHHUS MPAaBHJI O0€30MIACHOCTH TPH 00pallieHuU
C XUMHUYCCKHUMMU BCIICCTBAMU B 6I)ITy u peaHBHOﬁ KH3HU,

5) Tpy10BOro BOCIIMTAHMSA:

WHTEpeC K MPAKTHIECKOMY U3yUeHHUIO Mpodeccuii u Tpyaa pa3InIHOTO PO/Ia, YBAKEHUE K TPYAY U
pe3yJibTaTaM TPYJOBOM AEATEIbHOCTH, B TOM YHUCJE HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHWUM MO
XUMHH, OCO3HAHHBIN BHIOOp WHIWBUAYATHHOH TPACKTOPHH TIPOMOIDKCHHS OOpa3oBaHUS C YUYETOM
JUYHOCTHBIX HWHTEPECOB W CIIOCOOHOCTH K XWMHH, OOINECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
yCHEIHOW MPO(ECCHOHANBHON JIEATSIILBHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTBH
aIalTHPOBAThCS B MPOQecCHOHATBHOM Ccpe/e;

6) 3K0J1I0rMYECKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH 11eIecO00pa3Hoe OTHOLICHUE K MPHUPOJE KaK UCTOUHHKY JKU3HU Ha 3eMile, OCHOBE
e CyllecTBOBaHUS, MOHMMAaHHWE LIEHHOCTH 3JI0POBOTO M 0e30macHOro obpasza >KW3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY M IICHXHYECKOMY 3[0POBBIO, OCO3HAHHE IEHHOCTH
coOJFoIeHrsT TpaBWJI OE30MACHOTO TIOBEJEHHsI MPH padoTe C BEIIECTBAMH, a TaKXKEe B CHUTYAIMsX,
YTPOKAIOIINX 37J0OPOBBIO U XKU3HU JIIOJEH;

CHOCO6HOCTI/I IMPUMCHATH 3HAHHA, IMOJTYy4YaeMbIC IIpU U3YYCHUU XUMUHU, 4 PEIICHUA 3adad,
CBSI3aHHBIX C OKPYXKAromIeld MPUPOJHON CpefoH, I MOBBIIICHUS YPOBHS SKOJOTHYECKOW KYJIBTYPHI,
OCO3HAHUS TJIO0ATBHOTO XapakTepa SKOJIOTHYECKUX NpoOJIeM M IMyTeld WX pelleHHus MOCPeICTBOM
MCETOJ0B XHMMHH, SKOJIOTMYECKOI'O MBIIUICHUSA, YMCHUA PYKOBOACTBOBATHCA MM B H03HaBaTeHBHOI>'I,
KOMMYHHUKATHBHOM U COIMANBHOM MPaKTHKE.

METANPEJMETHBIE PE3YJbTATDBI

B COCTaBEC MCTAlIPpCIMETHBIX  PE3YJIbTATOB BBIACIAIOT 3HAYUMBbIC A (I)OpMI/IpOBaHI/IH
MHUPOBO33pEHHsI OOIIeHAYyYHbIE TIOHATHS (3aKOH, TEOpHsl, IPUHIIHI, THUIIOTe3a, (aKT, CHCTeMa, MPOIIecC,
SKCIIEPUMEHT W JPYyTOe.), KOTOpPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJISIIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (HOPMUPOBATH MPEACTABICHHUE O IETOCTHOW HayIHOMH
KapTUHE MHpa, U YHUBCPCAJbHBIC y‘-Ie6HBIe ZICI\/’ICTBI/IH (HOSHaBaTeHBHBIe, KOMMYHUKAaTHUBHEIC,
pPETYJNATUBHBIE), KOTOpbIE OO0ecleuuBalOT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEILHOMY
TUTAHAPOBAHUIO M OCYIIECTBIEHUIO YUEOHOH NeSTENFHOCTH.

Ilo3HaBaTe/ibHBIE YHHBepPcAJbHbIE YieOHbIe AeiicTBUSA

Ba3oBble Jornveckne aeiicTBus:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBILIIJICHUSI IMPU OCBOCHUU 3HAHWUN: pPaCKpPBIBATh
CMBICTT XMMHYECKHUX ITOHSITHI (BBI)ICJIS{TI) X XapaKTCPHBIC IMPU3HAKW, YCTAaHABJIMBATbh B3aMMOCBA3b C
JIPYTUMH TIOHATHSMH), WCIOJb30BATh IOHATHA i1 OOBSCHEHHS OTIENBHBIX ()AaKTOB W SIBICHUIA,
BEIOMpAaTh OCHOBAaHUS W KPUTEPHH JUIS KIACCUPUKAIMN XUMHUYESCKHX BEIIECTB M XUMUYECKHX PEaKIIUH,
YCTaHaBJIMBAaTh IMPUYMHHO-CIICACTBEHHBIC CBA3HM MCKOAY O6’LCKTaMI/I HU3YUCHHUA, CTPOUTH JIOTHYCCKHEC
paccyxaeHusi (HHOYKTHBHEIE, e TyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJBI U 3aKITIOYCHIIS,;

YMEHHE TIPUMEHSATh B TMPOIECCe TIO3HAHUS TMOHATHA (MPEAMETHBIE W METAIpPEIMETHEIC),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, PEOOPa30BHIBATH MITUPOKO IPUMEHIEMBIE
B XMMHHU MOJIENbHBIE MPEICTABICHNS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTa), XUMU4eckas opMmyna u
YpaBHEHHE XHMHYECKOW PEaKIUH — MPU PEUICHHH Y4YeOHO-TIO3HABATEIBHBIX 3a7ad, C Y4ETOM ITHX
MOJCIBHBIX IIPEICTABICHUN BBIBIATh M XapaKTEpU30BaTh CYIICCTBCHHBIC TPU3HAKU M3YyYaEMbIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX peakiuii, BBIIBIATH OOIIHMEe 3aKOHOMEPHOCTH,
MPUYUHHO-CIIEACTBEHHBIE CBSA3H U TPOTHBOPEUHS B H3yYaEMBIX MPOLIECCaX U SIBICHUSIX.



ba3zoBble ucciienoBare/ibcKkue AeiCTBHA:

YMEHHE HCIOIB30BaTh MOCTABICHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUS, a4 TAKXKE B
KayecTBE OCHOBBI s (POPMHUPOBaHMS THUIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYKJICHHH;

npuoOpeTeHne OMbITa MO0 IUIAHUPOBAHUIO, OPraHW3allid M I[POBEACHUIO YYCHHYECKUX
IKCHEPHMEHTOB, YMEHHE HaOI0JaTh 3a XOIOM MPOILEcca, CaMOCTOSTEIbHO IPOIHO3UPOBATH €T0
pe3yabTaT, (opMyiIHpoBaTh O0OOOIIEHHMS © BBIBOABI 1O pe3yJbTaTaM MNPOBEIEHHOTO OIBITA,
HCCIICIOBAHNUS, COCTaBJIATh OTUET O MIPOAETaHHON pabdore.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIOMPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATh HH(POPMALIUIO PA3IMUHBIX BUIOB U HOpPM
NpEACTaBICHUS, TIOIy4aeMyl0 M3 Pa3HbIX MCTOYHHUKOB (Hay4HO-HOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO
CoJep:KaHusl, CIpaBOYHbIE 1OcoOuUs, pecypchl HTepHETa), KpUTUUECKH OLICHHBATh NPOTHBOPEUHMBYIO U
HEIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHUE MPUMEHSTh pa3MYHbIe METOIBl M 3alpoChl NpPU IMOWCKE U OTOOpe WHPOpPMAIMH U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX Il BBIIOJHEHHs Yy4eOHBIX W IIO3HABATENBHBIX 3a7ady
OmpenesiEHHOTO  THMA, NPUOOpPETeHHE OmbITa B  OOJIACTH  HCIIONb30BaHUS  MH(OPMALIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJaJieHHE KyJNbTypOoHl aKTHBHOTO HCIOJB30BaHMS Pa3IUYHBIX
MIOMCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BBIOMpAaTh ONTUMANIbHYIO (opMy mpencTaBieHus WHGOPMALUU U
WIUIIOCTPUPOBATh pELIaeMble 3aJauyd HECIOXKHBIMH CXEMaMM, [OuarpamMMmaMi, APYyTrUMH (GopMamMu
rpaduKi ¥ 1X KOMOMHAIMSIMU;

YMEHUE HCIONb30BaTh M aHAIW3UPOBAaTh B Ipolecce YYeOHOW U HCCIEeNOBATENbCKOM
JesITeIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBILIUICHHOCTH, CEIbCKOTO XO3fAHCTBa M TPaHCIOpTa Ha
COCTOSIHME OKPY’KaIOIEH IPUPOAHON CPEIbL.

KoMMyHHKaTHBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eCTBUS:

YMEHUS 33/1aBaTh BOIPOCHI (B XOZ€ auajora W (WJIM) JUCKYCCHH) IO CYIIECTBY OOCYXIaeMoi
TeMbl, (POPMYITMPOBATH CBOH MPEJIOKEHNS OTHOCUTEIBHO BIMOJIHEHHS PEATIOKESHHON 3a/1a4H;

YMEHHS TPEACTaBIATh MOMyYEHHBIE Pe3yJbTaThl MO3HABATEIBHOW MEATENIbHOCTH B YCTHBIX W
MUCBMEHHBIX TEKCTaX; JIeNaTh IMPEe3eHTALUI0 Pe3yJbTaTOB BBINOIHEHHS XHUMHYECKOTO J3KCIIEPHMEHTa
(JtabopaTopHOro OmBITa, J1a0OPaTOPHONH PaOOTBI MO HCCIIEAOBAHHMIO CBOMCTB BEIIECTB, Y4E€OHOrO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTpYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH I103HABAaTENLHOW WU
UCCIIEIOBATENbCKOM JESATEIbHOCTH NPH PELICHWH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE ydéTa OOLIMX
MHTEPECOB M COTJAcOBaHUS NO3MLMK (0OCyXneHus, OOMEH MHEHHSIMH, «MO3TOBBIE ILTYPMBI,
KOOpJMHAIIMSA COBMECTHBIX JEHCTBHI, OIpe[eNeHrne KpUTEpHeB IO OIIEHKE KadecTBa BBITOJHEHHON
paboTsI U ipyTHe).

PerynasiTuBHbIe yHHBepcalbHbIE y4eOHbIE AelCTBHUS:

YMEHHE CaMOCTOSITEIbHO OMNpPENeNsTh IeIN JEATENbHOCTH, I[UIaHHPOBAaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBaTh U TP HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO JEATENLHOCTh, BHIOMpaTh HambOolee
3¢ ¢eKTUBHBIE CTIOCOOBI PELICHUS] YUeOHbBIX M MO3HABATENbHBIX 33[a4, CAMOCTOSATEILHO COCTABIATH MIIH
KOPPEKTUPOBATh MPEUIOKEHHBIA AJITOPUTM JEHCTBUI IPU BBIIOJHEHUU 3aJaHUNA C YYETOM IOJYyYEHHUS
HOBBIX 3HAaHWH 00 H3y4aeMbIX OOBEKTaX — BENIECTBAX M PEaKIUsIX, OICHUBATH COOTBETCTBUE
MOJIyYEHHOT'O pE3yJIbTaTa 3asBICHHON II€NIM, yMEHHE HCIOIb30BaTh M aHAIU3UPOBATH KOHTEKCTHI,
IpeJyIaracMble B YCIOBUH 33aHHM.

HPEJIMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB [0 OCBOSHHUIO 00SI3aTENBHOTO COIEPKAHMUS, YCTAHOBIEHHOTO
JaHHOW (enepanbHON pabouell MporpaMMoil, BEIICISIOT: OCBOCHHBIE 00YYaIOIIMMUCS Hay4YHbIe 3HAHMS,
YMEHHSI M CIIOCOOBI ACHCTBUH, criennuIecKue st MpeaMeTHON 001acTh « XUMHUSD», BHJIbI ICATSIIBHOCTH
[0 HOJYYEHUI0 HOBOTO 3HaHMA, €r0 WHTEPIpETaLuy, IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PAa3JIMYHBIX
y4eOHBIX M HOBBIX CHTYaIUSIX.

K xonmy oOyuyenus B 8 kiacce nmpeaMeTHbIE pe3yiIbTaThl HA 0A30BOM YPOBHE TOJDKHBI OTPaKaTh
c(hopMUPOBAHHOCTH y 00YUAIONTUXCS YMECHU:

®  PACKpBIBATH CMBICII OCHOBHBIX XMMHWUYECKUX TOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUN DIIEMEHT,

MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOIHAS), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHasg M MOJIEKYJSpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHas
Macca, MaccoBasi JOJII XMMHYECKOTO 3JIEMEHTAa B COCIMHCHHH, MOJSPHBIH 00BEM, OKCHI,
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KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCICHHS, XUMHYECKas
peaxiusi, KiacCH(UKAIWS PEeaKIfii: Peakud COSAMHEHHWS, PEaKIUH Pa3ioKeHHs, PEeaKlnu
3aMelICHUs], peakuud oOMeHa, DK30- W DJHIOTCPMHYECKHE DPEaKUUH, TeIyIoBOH 3QeKT
peakuuu, SApo aToMa, JJIEKTPOHHBIA CIIOW aTroma, aToMHas OpOuTalb, paguyc aToMma,
XUMHYECKas CBSI3b, MOJSIPHAS W HETOJsIpHAs KOBAJICHTHAS CBSI3b, HOHHAS CBS3b, MOH, KATHOH,
aHUOH, PacTBOpP, MaccOBas JIOJIS BelIecTBa (MPOIIEHTHAsI KOHIIEHTPAIUS) B PAaCTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHUH M MPHUMEHSTH STU TOHITHSI
NIPY OMUCAHUH BEIIECTB U X MPEBPAIICHHIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY I COCTaBICHHs (OPMYN BEIECTB W YypaBHEHHI
XHMHYECKUX PEeaKIIuii;

OTIpPEIeNIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSX, CTCTIEHb OKUCICHHS
AJIEMEHTOB B OMHAPHBIX COCTUHEHHSAX, MPUHAIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coeHEeHN 1O (QopMynaM, BHJ XHMHYECKOH CBS3M (KOBaJeHTHass W HWOHHas) B
HEOPTraHMYECKUX COCTUHEHUSIX;

packpbiBaTh cmbici llepuonnueckoro 3akona [I. WM. MeHnneneeBa: J1€MOHCTPHUPOBATH
MMOHUMaHHUE TIEPUOANIECKON 3aBUCHMOCTH CBOHCTB XHMHUYECKUX JIEMEHTOB OT MX TIOJIOKEHUS
B llepnoamueckoil cucTeMe, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJISIPHOTO YUeHHUs, 3aKOHA ABOTAIPO;

OMKCHIBATh M XapaKTEepH30BaTh TaOmuuHylo Gopmy lleprmoamyeckoil cHCTEMBI XHMMHUYECKUX
AJIEMEHTOB: Pa3NN4aTh MOHITHS «TJIaBHAS MOATpyNNa (A-rpymma)» M «Imo0O0YHas MOATPYIa
(b-rpymma)», Manble u OONBIIME TEPHOMABI, COOTHOCUTH 0003HAYEHHS, KOTOPhIE MMEIOTCS B
tabiune «[lepuommueckas cuctema xumuueckux oamementoB JI. WM. MenxgeneeBay ¢
YUCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsf
sIpa, o0IIee YHCIIO0 IEKTPOHOB M PACTIPEIeTICHHE UX 10 AIIEKTPOHHBIM CJIOSIM);
KIJIACCU(UIIMPOBATH XUMHUYECKUE SJIEMEHTHI, HEOPTaHUYECKIE BENIECTBA, XUMUYECKHE PEaKITUN
(10 YMCITy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIMH BEIIECCTB, MO TEIIOBOMY 3 dekTy);
XapaKTepu30BaTh (OMMCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIAcCOB,
MOATBEPXKIasi OIMUCAHWE TPUMEpPaMH  MOJIEKYJISIPHBIX ~ yYpaBHEHUH  COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIni;

MPOTHO3UPOBATh CBOWCTBA BEMIECTB B 3aBHCHMOCTH OT HX KadeCTBEHHOTO COCTaBa,
BO3MOXHOCTHU TIPOTEKAHHUS XUMHUECKUX TPEBPALICHUI B Pa3IMUHBIX yCIOBUSIX;

BBIYMCIISITh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYFO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHAYECKOT0 3JeMEHTa Mo (opMylie COeTUHEHHUs, MACCOBYIO JIONIO BEIIECTBA B pPacTBOPE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOW PEaKIIHH;

NPUMEHATh OCHOBHBIE OMNEpallid MBICIUTEILHONW JCATENbHOCTH — aHalW3 U CHHTE3,
cpaBHEHHME, 0000IIeHHe, CHCTEMaTH3alMI0, KJIACCU(PMKALUIO, BBIABICHUE TNPUYUHHO-
CJICJICTBEHHBIX CBsI3€H — JUIA HW3y4YeHHWsS CBOMCTB BEIIECTB ¥ XUMHYECKHX PEaKIHi,
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAHUS — HaOJIIOJCHUE, H3MEpPEHUE, MOAEIHPOBaHUE,
HKCHEPUMEHT (PeabHBIA 1 MBICIICHHBIN );

CJIeZIOBATh MIPaBUJIaM MOJIB30BAaHHUA XMMHUYECKOM MOCY 101 U TabOpaTOpHEIM 000PYAOBaHHUEM, A
TaKXKe TpaBwiiaM OOpalleHHss C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMH IO
BBITIOJTHEHUIO  JTAOOPATOPHBIX ~XMUMHUYECKUX OIBITOB TIO0 TIOJYYEHHIO M  COOMpaHHIO
ra3oo0pa3HbIX BEMIECTB (BOAOpOJAa M  KHCIOPOAa), NPHUTOTOBIEHHIO pAacTBOPOB C
OnpeAeEHHONM MaccoBOM Ji0jiel pacTBOPEHHOIO BEUIECTBA, IUJIAHUPOBAaTh M MPOBOIAUTH
XUMHAYECKHE SKCIEPUMEHTHI 10 PACTIO3HABAHHIO PACTBOPOB IIENOYEH W KHCIOT C TIOMOIIBIO
MHIMKATOPOB (JakMyc, peHondTanent, METUIOPAHX U JPYTHE).

K koHIy oOydeHus B 9 kJacce mpeIMeTHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(hopMUPOBAHHOCTH y 00YUAIONTUXCS YMECHUN:

PacKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHNA: XUMHUECKAN IIEMEHT, aTOM, MOJIEKyJIa,
WOH, KAaTHOH, aHWOH, IIPOCTOE  BEIIECTBO, CJIOXHOE  BEUICCTBO, BaJCHTHOCTD,
3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XMMHUYECKas peakiMs, XUMHYECKas CBS3b,
TeroBoi 3(h(heKT peakiyu, MOJb, MOJSIPHBIN 00BEM, PACTBOD, AJIEKTPOIUTHI, HEANIEKTPOIHUTEI,
3JIEKTPOJINTHYECKAs TUCCOIMAINS, PEaKIMH HOHHOTO OOMEHa, KaTaau3aTop, XUMHYECKOe
paBHOBecHe, OOpaTHMBIE U HEOOPAaTUMBIC pEaKIUH, OKHCIUTECIHLHO-BOCCTAHOBUTEILHBIC
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peakUyy, OKHUCIHUTEIb, BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBIICHHE, aJUIOTPOIHMS,
aM(pOTepHOCTh, XUMHAYECKast CBS3b (KOBaJCHTHAs, MOHHAS, METAIUIIMYECKas ), KPHCTAILTHIECKAs
pemérka, KOppo3us METAUIOB, CIUJIaBbl, CKOPOCTh XWUMHUYECKOH peakluu, MpeaeibHO
nomyctuMas koHentpanus [1J1K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATUH M MPUMEHSTH 3TH MOHSATHUS
P ONKMCAaHUU BELIECTB U UX MPEBPALLCHUN;

UCIOJIb30BaTh XUMHUCCKYI0 CHMBOJHKY JUIS COCTaBJICHHS (DOPMYJ BEUICCTB U ypaBHCHHM
XHMHYECKUX pPeakiIuii;

ONPENENATh BAJICHTHOCTh U CTENEHb OKHCICHUS XHMHUYECKHX 3JIEMEHTOB B COCIMHECHMSIX
Pa3IMYHOrO COCTaBa, MPHUHAIUIEKHOCTh BEIIECTB K ONpEeAEIEHHOMY KJIacCy COEIMHEHHUH 1o
dbopMmymam, BHJ XUMHYECKOW CBsA3M (KOBaJieHTHAas, WOHHAs, MeTaJuIMdeckas) B
HEOPTaHWYECKNX COEAMHEHHUSX, 3apsa MOHA 10 XUMHYECKOH (opmye, Xapakrep cpenbl B
BOJIHBIX pPacTBOpax HEOPraHUYECKUX COEAWHEHUM, TUI KPUCTALUIMYECKOW PpPEIIETKU
KOHKPETHOTO BEILECTBA;

packpbiBaTh cMbIch Ilepuoanueckoro 3akona [[. M. MenneneeBa U AEMOHCTPUPOBATH €O
MMOHWMaHHWE: OMUCHIBATh M XapaKTepru30BaTh TaObmu4Hyko ¢opmy [lepromanmyueckoll CHUCTEMBI
XUMHYECKUX 3JIEMEHTOB: pa3jiluaTh MOHITUS «TJIaBHAs moArpymnna (A-rpynmna)» u «nooouHas
noarpynna (b-rpynma)», mansie u OoNbIIME MEPUOJBI, COOTHOCUTH O0O3HAUCHHS, KOTOpHIC
UMEIOTCSl B TIEPHOAMYECKON TaOIUIle, C YUCIOBHIMH XapaKTEPHUCTHKAMHU CTPOSHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsij siipa, 00IIee YUCIIO IEKTPOHOB U PacTIpeieTICHIe X
MO DJEKTPOHHBIM CIJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
AJIEMEHTOB U HUX COCAMHEHHM B Mpeaenax MalbIX NEPUOAOB U INIABHBIX MOATPYII C YUETOM
CTPOCHHUS UX aTOMOB;

KJIACCU(HUIIMPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTaHUIECKIE BENIECTBA, XUMUIECKUE PEAKITUN
(Mo uWcnmy W cocTaBy Y4YacTBYIONIMX B PEaKIUH BEIIECTB, MO TeIUIOBOMY 3ddekty, 1o
M3MEHEHUIO CTeTeHEeH OKUCICHN XUMHYECKUX AIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U crienn(UIecKne XMMUYECKUE CBOMCTBA MPOCTHIX M
CIOKHBIX BEIIECTB, IOATBEPXkKAAas ONUCAaHUE MPUMEPAMH MOJIEKYJSIPHBIX W HMOHHBIX
YpPaBHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIMIA;

COCTaBJISITh YPABHEHUSI JIEKTPOIUTHYECKON JUCCOLMALIMY KUCIIOT, EN0YEH U COJIeH, MOIHbIE
W COKpamIEHHBbIE ypaBHEHUS PEaKIMii HOHHOrO OOMEHa, YpaBHECHUS  peakiui,
MOATBEPKIAAIONIUX CYLIECTBOBAHUE T'€HETHUYECKOM CBSI3M MEXKIY BEIIECTBAMHU PAa3IHYHBIX
KJIaCCOB;

pacKpbpIBaTh  CYUIHOCTb  OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH  MOCPEACTBOM
COCTaBJICHHS AJIEKTPOHHOTO OajaHca 3TUX peakluii;

MPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MIPEBPALLECHUN B PA3IUUHBIX YCIOBUAX;

BBIUMCIISITh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHAYECKOT0 3JEeMEHTa o (opMyJie COeIMHEHHUS, MacCOBYIO JIONIO BEIIECTBA B PacTBOPE,
MIPOBOIUTE PACUETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIIHH;

cOOJIFOIaTh MpaBWIIa MOJIB30BaHUST XUMHUYECKOM TIOCYI0H U 1abopaTOPHBIM 000pyAOBaHUEM, &
TaKKe MpaBwiia o0palieHus ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSAMH IO BBITOTHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB IO TOJYUYCHHIO M COOMPaHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIEKUCIIOTO ra3a);

MPOBOJUTh PEAKLMH, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTaB PAa3jUYHbIX BEIIECTB:
pacro3HaBarh ONBITHBIM MYTEM XJIOPWJI-, OPOMHJ-, HOAU-, KapOoHat-, hocdar-, cummkar-,
cynbhar-, THIPOKCHUI-HOHBI, KATHOHBI aMMOHUS M HOHBl HM3yYEHHBIX METaJLIOB,
MPUCYTCTBYIOLIUE B BOAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECCTB;

MPUMECHSTh OCHOBHBIC OMNEPALMM MBICIUTEIBHON JESATENBHOCTH — aHalu3 U CHHTE3,
CpaBHEHHE, 0000IIeHNE, CHCTEMATH3AIINIO, BBISBICHNE PUIUHHO-CIIEICTBEHHBIX CBSI3€eH — IS
W3YYEHUS CBOICTB BEIIECTB U XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIC METOABI TO3HAHUS
— HaOIOZICHHUE, N3MEPEHUE, MOICTUPOBAHIE, IKCIICPUMEHT (peaabHbIA U MBICIICHHBIH ).
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TEMATHUYECKOE IIVIAHUPOBAHUE
8 KIIACC

KoauuecTBO yacoB

Ne HanMeHoBaHue pa3jaeioB U TeM K I JuiekTpoHHBbIE (IU(pPOBbLIE)
/ orpa OHTPOJIbHbIE paKTHYecKHue 06DazoBATE e DeCYDe
n/n MPOrpamMMblI Bcero paGoThi paBoTh! pa3oBaTeJbHbIE PeCyPChI
Paznen 1. [lepBoHayajibHble XUMHYECKHE IOHSITHS
) TCCTBOSHAHUA 1 IPAKTHICCKOM https://m.edsoo.ru/7f41837¢c
JIeITeILHOCTH YeJI0BEKa
bubmuoreka LIOK
1.2 BeniecTBa 1 XUMUYECKUE PEAKIIUU 15 1 https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pa3nen 2. Baxkneiilue npeacTaBuTEeId HEOPraHNYECKUX BellECTB
21 Bosznyx. Kucnopona. [onsitue 06 6 Bubmuorexa [JOK
) OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bognopoa. ITonstue o kuciorax u ] 1 Bubmuorexa [JOK
) COJISAX https://m.edsoo.ru/7f41837¢c
23 Bona. Pactops!. [Tonsitie 06 5 1 1 Bubmorexa [JOK
’ OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmoreka IIOK
) HEOPTaHWYECKUX COSIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro o pazaeny 30

Pa3nea 3. Ilepuoanyecknii 3axkon u Ilepnoguyeckast cucreMa xumudeckux iemMeHToB JI. M. MengeineeBa. CTtpoeHune aToMoB. XHMH4YeCKas CBA3b.

OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE pPe€akumuun

Ilepuoanueckuii 3aK0H 1
Ilepuonuueckas cucrema
XHMHYECKUX deMeHToB []. 1.
MenneneeBa. CTpoeHue aToma

3.1

XHUMHYECKAsI CBI3b.
3.2 OKHUCIATEIHLHO-
BOCCTAaHOBUTEJIHHBIC PEAKITUU

bubmuoreka LIOK
https://m.edsoo.ru/7f41837¢c

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

Hroro 1o pasmen 15 bubmoreia HOK
pasaciy https://m.edsoo.ru/7f41837¢c
PeseDBHOE BhE 3 bubnunoreka [IOK
PBHOE BpEMi https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68 5 5
[NTPOI'PAMME
9 KJIACC
KonuuyecTBo yacoB
Ne HaumMeHoBaHue pa3iesioB U TeM K I JyeKkTpoHHBIE (LM (pPOBBIE)
/ OHTPOJILHbIE PaKkTH4YeCKHe 6
n/n NporpaMMbl Bcero paBoTLI paGoTLI o0pa3oBare/ibHbIe pecypchl
Pa3nen 1. BemmecTBo U XiMHYecKHe peaKIMi
11 [ToBTopenwue u yriybiaeHre 3HaHUH 5 1 Bubmuorexa [JOK
' OCHOBHBIX pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnunoreka [IOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHIECKAs TUCCOIUALIHS. 2 1 1 bubmmorexa [IOK
' XHUMHYEeCKHe PEaKIlui B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro o pazaeny 17
Pa3nesn 2. HemeTanibl M X cOeIUHEHUSI
21 OOm1as xapaKTepuCTHKa XMMUYECKUX 4 1 Bbubnuorexa LIOK
' anemeHToB VIIA-rpynmel. ["amorens https://m.edsoo.ru/7f41a636
o | ot ; B 10K
’ ’ https://m.edsoo.ru/7f41a636
COCIMHEHHUSI
OOm1as XapaKTepHCTHKA XUMUYECKUX
Bu6nmoreka IJOK
23 anemeHToB VA-Tpymbl. A30T, hocdop u nux 7 1 https://m.edsoo.ru/7f412636
COCAMHEHHUSI
e 8 1 . B
' DIEMEHTD PYIIBL. S TEPOA https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COEMHEHHUS
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Pa3nea 3. MeTa/sibl 1 UX COeAMHEHHS

25

. bu6nmoreka IJOK
8 Obmwe crojicTea MeTaILIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxkueiimme MeTamIbl M UX COEIUHEHNS 16 https.//m.edsoo.ru/7f41a636
HWroro mo paznemy 20
Paznen 4. Xumus u okpyxaionias cpeaa
4.1 BemmectBa 1 MaTepHuaibl B )KU3HU YEI0BEKA 3 BEnbmiorexa HOK
) m P https://m.edsoo.ru/7f41a636
HUroro no pazneny 3
PesepBHOE Bpems 3 Bubmiorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE INTAHUPOBAHUE

8 KJIACC
N KonuuyecTBo yacoB Tara DJIeKTPOHHbIe U (POBbIE
w/n Tema ypoka Beero Kontpoasubie | IlpakTuyeckue WiyeHus o0pa3oBaTeJbHbIe
padoThI padoThI pecypchl
1 IIpenmet xumuw. Pob XUMUY B KU3HA 1 bubmmoreka [JOK
yejioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 Tlonarue o MeTogaxX MO3HAHUSA B XUMUH 1 Bubmuorexa IJOK
A https://m.edsoo.ru/ff0d227¢
, | Do oo | Moo | Buorea 10K
patop P patl https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)»
4 Yuctele BemecTBa U cMecH. CriocoObl 1 bubnmoreka IJOK
pasmeeHus cMecei https://m.edsoo.ru/ff0d26ca
S| croenes o eevmoon oot nonapemei i BuGorexa LIOK
paMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI I MOJIEKYJIEI 1 bubmorexa [IOK
Yy https://m.edsoo.ru/ff0d2a6¢
7 XVWMUYECKHE ITeMEHThI. 3HaKH (CMBOJIBI) 1 bubanoreka LIOK
XUMHUUYECKUX AIJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIIECTBA 1 Bubmuorexa [JOK
b & m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YUEHHE 1 Bubmuorexa [JOK
YIp y https://m.edsoo.ru/ff0d2d50
10| Kenrioonsn hopreyan. Bancmmorns atouos i BuGmorera LIOK
PMyJia. https://m.edsoo.ru/ff0d2eae
XAUMUYECKHUX DJIEMEHTOB
11 OTHOCHUTENIbHASI aTOMHAs Macca. 1 bubmuoreka [IOK
OTtHOcHTeNbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas g0 XUMHYECKOT0 DIIEMEHTA B 1 butmmoreka [IOK
COeIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonmuecTso Bemectsa. Monb. MomnsipHas 1 bu6mmotexa [{OK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d350c

Mmacca
du3ndecKue U XUMUICCKUE SBICHHUS.

https://m.edsoo.ru/ff0d5230
bub6mmoreka [JOK

14 XuMuUecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ ycIoBUS IPOTEKAHUS Bu6mmoreka LIOK
XUMHAYECKHX peaKIuid https://m.edsoo.ru/ff0d3al6
16 3aKOH cOXpaHEHHS MacChl BEIIECTB. Bu6mmoreka LIOK
XUMHUYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHust KOIM4ecTBa, MacChl BEIIECTBA MO Bu6mmoreka LIOK
YpaBHEHUSAM XUMHICCKUX PEaKIIUH https://m.edsoo.ru/ff0d5708
R R ————— BuGmrorexa LIOK
A P » SAMETICHIE, https://m.eds00.ru/ff0d3f34
oOMeHa)
19 M. B. JIoOMOHOCOB — y4€HBINH-3HIUKIIONEIUCT. Bu6mmoreka [IOK
O06o00uieHne U crucTeMaTu3alus 3HaHAN https://m.edsoo.ru/ff0d40c4
20 Kontponbhas padora Nel no Teme «BerectBa Bu6mmoreka [IOK
Y XUMHUYECKHE PEaKIIHI» https://m.edsoo.ru/ff0d4290
3 Knenopon - snevent n mpocros semeerso BuGmrorexa LIOK
po p H ' https://m.edsoo.ru/ff0d448e
O3oH
p | S o Bnionss LOK
poZia (peaxit » TOP ) https://m.edsoo.ru/ff0d4614
[Monsitue 00 okcumax
33 maboparopm n mpovmenmocn BuGmuorexa [[OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucaopoaa
24 mommue o repuoxmmccxow ypasnen BuGnorera L1OK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- 1 DOHAOTECPMUYCCKUX PCAKIIUAX
35 Sarpmane sy, enocotu 1o BuGmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
peIOTBPAIICHUS
[Ipakrnyeckas padota Ne 3 o Teme BuGmmorexa LIOK
26 «IlonydyeHnue u codupaHue KKCIOPO/ia,

U3Y4YEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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BOHOpOI{ — DJICMCHT U IMPOCTOC BCUICCTBO.

butmmoreka [IOK

27 Haxosxnenue B mpupoze https://m.edsoo.ru/ff0d4dd0
23 duzndeckre 1 XUMHUYECKUE CBOMCTBA butmmoreka [IOK
Bogopona. [Ipumenenue Bomopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsTHE O KHCITOTaX U COJISAX bubamorera LHOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI Toy4YeHHs BOAOPOa B bubamoreka [HOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
3 lonyaenien coBmpane soxopos Butimorexa LIOK
. ’ https://m.edsoo.ru/ff0d4{42
U3YYCHHUE er0 CBONCTBY
N n Bbubanoreka [HOK
32 MounsipHblit 006EM Ta30B. 3aKOH ABOTaAPO https://m.edsoo.ru/f0d542e
13 rasa no ero wsmeernony sommucorsy pewecTsa BuGaorexa LIOK
N Y ¥ Bett https://m.edsoo.ru/ff0d55a0
WM 00bEMY
(o | Do o g e BiGnionsa LOK
Dealit Ha https://m.edso0o.ru/ff0d5708
OTHOIIICHUH ra3oB
35 dusnyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
. butmmoreka [IOK
36 CocraB ocHoBanuii. [lonsiTHEe 00 MHAMKATOPAX https://m.edsoo.ru/f0d59e2
37 mesmcwmiense pactaops. Macoosan xons Bumiorera LIOK
’ https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
38 llpurotonteme paorsopon s onpeseréof Butimorexa LIOK
p OBJICHHE D P! benci https://m.edsoo.ru/ff0d5Seba
MacCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padota Ne2 o teme «Kuciopo. Bbub6imoreka [IOK
Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiiaccuuKanus, bubamnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tosrydenne 1 XUMHYECKHE CBOWCTBA bubmmoteka I[IOK
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KHUCJIIOTHBIX, OCHOBHBIX 1 aM(bOTepHI)IX
OKCHJOB

https://m.edsoo.ru/ff0d664e

47 OcCHOBaHUS: COCTaB, KiIacCU(UKAIINS, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
3 [Tonydenue u XuMHUECKHE CBONCTBA Bu6mmoreka LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kwucnotsr: cocras, kimaccubukamms, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XUMUYECKHE CBOMCTBA KUCTIOT bubmorexa HOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmmoreka [HOK
MOJTYYEHHSs], XUMUYECKHE CBOIMCTBA https://m.edsoo.ru/00ad9474
[Mpaktuyaeckas pabora Ne 6. Pemenne
47 JKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME Bbubaunoreka [JOK
«OCHOBHBIE KIIACCHl HEOPTaHIMIECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUI»
48 I'eneTnyeckas cBsI3bp MEXIY KIaCCAMH bubmmoreka [HOK
HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
49 O0600mIeHNe U CHCTeMATH3aIUs 3HAHUH bubmmorexa TIOK
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 no Teme "OcHOBHBIE bubanoreka LIOK
50 9
KJIACChl HEOPTaHUIECKHUX COeTMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBble NOMBITKH npuKauu
51 xpfﬁnq:cxzx SHGM:{I?(():; I@IOH?{?HG 0 rpymmax bubmorexa TOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JICMEHTOB
2 cntrewa xuvmsconin steventos LI Bufmmorera LIOK
T https://m.edsoo.ru/00ada52¢c
Mengeneena
53 Ilepuonsl, rpymnnsl, DOArPYIIIbI bubamorexa [TOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SIIEP. bubamnoreka [HOK
H3oTormbt https://m.edsoo.ru/00ada342
55 CtpoeHue 3MEKTPOHHBIX 000JI0UEeK aTOMOB bubnmnoreka [HOK

anemenToB Ilepuoanueckoii cucremsi [1. 1.

https://m.edsoo.ru/00ada6bbc
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https://m.edsoo.ru/00ad9b7c
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MenneneeBa
XapakTeprucTUKa XMMHUYECKOTr0 3JIEMEHTa 110

bubmmoreka [JOK

56 €ro noJiokeHuro B [lepuoanueckon cucreme 1 https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
| S Depsommecsr seson o 1 Buaoness LOK
p y . P N AR https://m.edsoo.ru/00ada96e
MemjeneeB — y4u€HbIH, earor U rpakIaHuH
58 EEZ?E?A??IZZPEZ .3;):}(1)1/?1;111 /e EI::IZ PE)CCI/II‘/'ICKaH 1 Bubmuorexa IJOK
1 P https://m.edsoo.ru/00adb33c¢
npoBepoyHas padoTa
5 | aro e o) Bessacoionn | BuGorexa LIOK
) p https://m.edsoo.ru/00adb486
IIPOBEPOYHAs padoTa
60 DIEKTPOOTPHUIIATETHPHOCTH AaTOMOB 1 bubmmoreka [HOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunorexa LIOK
61 Honnas Xumueckas Ceish 1 https://m.edsoo.ru/00adac34
62 KoBanenTHas nmonsapHast XMMHYECKasT CBSI3b 1 Bubmorexa HOK
P https://m.edsoo.ru/00adaab8
63 KoBaneHnrtHas HenonsgpHast XuMHUecKas CBA3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab&
butmmoreka [IOK
64 CreneHs oKHCIICHAS 1 https://m.edsoo.ru/00adae28
65 OKHUCIUTETFHO-BOCCTAHOBUTEIbHBIE PDEAKIINHU 1 Bubmuorexa [JOK
el a1 peakit https://m.edsoo.ru/00adb076
66 OKHUCIHUTENIN U BOCCTAHOBUTEIN 1 Bubmuorexa [JOK
https://m.edso0.ru/00adb076
67 Ezz?e)f;iﬁasz '382?131/?1;111 Egiz;le «Ctpoenne 1 Bubmuorexa [JOK
a 1P https://m.edso0.ru/00ad9cb2
aroMa. XHUMHUYECKasI CBA3bLY
68 PesepeHslii ypok. O6o01eHue u 1 Bub6immoreka [IOK
cucTeMaTH3ays 3HaHUu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KoauyecTBO yacos

JJIeKTpoHHBbIe HU(POBLIE

Ne Tema ypoka K I Aara oOpa3oBaTeJIbHbIE
/i yp Beero OHTPOJIbHBbIE PaKTHYECKHE u3ydenus P
padoThI padoThI pecypchbl
Tlepuoguueckuii 3axoH. [lepuoguueckas
1 CPIefTe(lzdi XE;HHCCSEH)(Z 3HC;EH(T)§B I[e CI/Ia 1 bubmorexa HOK
T https://m.edsoo.ru/00adb59e
MenpaeneeBa
3aKOHOMEPHOCTH B I3MEHEHHUU CBOKCTB
2 XI/IMI/I‘ICCKEIX 3JIEMEHTOB IIEPBBIX TPEX 1 bubmmorexa HOK
PBRIX TP https://m.edso00.ru/00adb6b6
TIEPHOIOB
3 Krnaccudukanus u HOMEHKIaTypa 1 bubmuoreka IIOK
HEOPTraHWICCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHuecKoi CBA3H U TUIBI 1 Bu6nuoreka IJOK
KPHUCTAUIMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbaas padora Nel o Teme
5 «IToBTOpEHUE U yroyOieHe 3HaHUH 1 1
OCHOBHBIX Pa3/IeNIoOB Kypca § Kiaccay
Knaccudukaryss XaMUUeCKUX peakiiui 1mo bubmuoreka IIOK
6 1
pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IlousaTHE 0 CKOPOCTH XUMHYCCKOM PEAKITUH.
7 Ilonsarue o FOMlz)reHHLIX U reTe orgHHLIL)[( 1 bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
peaKIusIX
[ToHsITHE O XMMHYECKOM PaBHOBECHH.
@DaKkTOpHI, BIUAIONINE HA CKOPOCTh Bubmorexa [JOK
8 o 1
XUMHYECKOH peakinu v MOJI0KEeHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHS
OKHCIUTENBbHO-BOCCTAHOBUTEIBHbBIE bubnmorexa [IOK
9 1
peaxkuuu https://m.edsoo.ru/00adcade
10 Teopus 27IEKTPOINTHYECKON TUCCOLUALIH. 1 Bubmuorexa LIOK
CunbHBIC U c1a0ble 3JIEKTPOIIHTHI https://m.edsoo.ru/00adcd68
11 HMonuble ypaBHEHHS peaKIUi 1 Bubmorexa HOK
yp P https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KUCIOT ¥ OCHOBAHMI 1 Bu6nmoreka IJOK
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B CBCTC HpeI[CTaBJ'ICHI/Iﬁ 00
SHCKTPOHHTH‘IGCKOﬁ JUCCOoUannu

https://m.edsoo.ru/00add5d8

XHUMHUYECKHE CBOIICTBA COJIEH B CBETE

. N bu6nmoreka IJOK
13 MIPEACTABICHUN 00 3ICKTPOTUTHICCKOM https:/m.edsoo.ru/00addsb2
JUACCOLMAIII " -
. bu6nmoreka IJOK
14 Howsrue o runpomse coner https://m.edsoo.ru/00add9d4
OK

15 O0600mIeHne u cucTeMaTU3anys 3HaHUH Eggglf/ﬁe;iasi r0/00addd12

16 [Mpaktuueckas pabora Ne 1. «Pemenue Bubmuoreka [JOK
9KCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas pabota N2 mo Teme Bubmmorexa LIOK

17 «OIEKTPOIUTHUUECKAS JUCCOLUALUSL. https://m.edso0o.ru/00addecO
XUMHYECKHE PEaKIMKU B PaCTBOPax» — -

18 O01mas XxapakTepruCTHKA TaIOTeHOB. bubmmorexa [IOK
XuMHUYECKHe CBOWCTBA Ha ITPUMEpE XJI0pa https://m.edsoo.ru/00addfe2
XmopoBoaopon. ConsiHasi KUCIOTA, Bubnnorexa LOK

19 XHMHUYECKHUE CBOMCTBA, MOITYUYEHHE, https://m.edsoo.ru/00ade]04
MIPUMEHEHUE — -
[Mpaktudeckas padora Ne 2 o Teme Bubnmorexa [IOK

20 «ITomydyeHue CoNIHON KUCTIOTHI, U3yUEHUE https://m.edsoo.ru/00ade348
€€ CBOICTBY — -
Brruricnenus mo ypaBHeHUAM XUMHYECKUX Bubmorexa [[OK

21 peaxuuii, eciii OA1H U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade4Ss
U30BITKE — -

2 OO61mas xapakTepucTHKa 3JIeMeHTOB VIA- Bubmoreka [JOK
TPYIIBI https://m.edsoo.ru/00ade64a
AnoTponHble MOAN(UKAIINA CEPHI. BuGnuorexa LOK

23 HaxoxnaeHune ceprl 1 €€ coeTMHEHHI B https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKUE CBOMCTBA CEPHI — -

24 CepoBoiopoJ1, cTpoeHHe, (PM3UYECKUE H bubnmnorexa [JOK
XHUMHAYECKHE CBOHCTBA https://m.edsoo.ru/00ade802

25 Oxkcuapl cepbl. CepHast KUCIIOTA, Bbubnuroreka [IOK

(uznveckre U XUMHUUECKHE CBOWCTBA,

https://m.edsoo.ru/00adea28
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MPUMEHEHUE
XUMHYECKHE peaKIuH, JISKAIIIE B OCHOBE

26 MPOMBIIIUICHHOTO CITOC00a MOJTyYeHUS bubnuoreka [IOK
CEepPHOM KHUCIIOTBI. XUMHUYIECKOE 3arps3HeHIE https://m.edsoo.ru/00adec8a
OKpY’KaroIel cpepl COeAMHEHUSIMHU CEPBI

27 Brrurcnenne MaccoBOM JTOJIM BRIXOA bu6nmoreka IJOK
NPOAYKTa PeaKuH https://m.edsoo.ru/00adec8a
OO01mas XxapaKTepUCTHKA JIEMEHTOB V A-

23 rpynnsl. A30T, pacCipoCTpaHEHHE B Bubnmuorexa LHOK
npupoe, pu3ndeckre 1 XUMUYeCKHe https://m.edsoo.ru/00adeeab
CBOMCTBa
AMMUak, ero QuU3NIecKue U XUMHUIECKHE bubmmorexa [IOK

29 .

CBOMCTBA, IOJyYCHHE U IPUMCHCHHE https://m.edsoo.ru/00adf004
IIpaktraeckas padora Ne 3 o Teme
30 «IPIOH YeHHe athHaKa HU3yUYCHHE €TO bubsmorexa HOK
Y il https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTa, e€ pusnueckue u bubmuoreka IIOK
XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJICH

3 aMMOHHUS B KAUE€CTBE MUHEPAIbHBIX Bbubnuorexa LIOK
ya00peHuii. XuMU4ecKoe 3arps3HeHue https://m.edsoo.ru/00adf518
OKpYKarollel cpeibl COSAMHEHUIMH a30Ta
®docdop. Oxeun docdopa (V) u hochopras

33 KI/ICJ'Iq())TE q)nswile((iz)lcng) I/Ipxn(lwn)qeineq) b buGmnorexa LIOK

. https://m.edsoo.ru/00adf68a
CBOICTBa, IOTyUYEHHE
HcnonszoBanue gochaToB B KauecTBe
34 MUHEPATbHBIX q())6 (EHI/Iﬁ 3arps3HeHue bubsmorexa HOK
p . YA00P ’ P https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpejibl hochaTamu
Yraepon, paclipocTpaHEHUE B PUPOJIE, bubnuoreka [IOK

35 5
(hu3MYECKUE M XUMHUYCCKUE CBONCTRA https://m.edsoo.ru/00adfd9¢
Okcuapl yriepoaa, ux Gu3ndecKue u

36 XHUMHYCCKHE CBOMCTBA. JKOJIOTHUCCKHE Bu6nmoreka IJOK

HpO6J’IeMLI, CBS3aHHBIC C OKCHUIOM YyTIJjiepoaa
av)

https://m.edsoo.ru/00adfebe
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bubmuoreka LIOK

37 YronbHas KUCIIOTa B €€ COJTH
https://m.edsoo.ru/00ae006¢c
[IpakTryeckas padota Ne 4 o Teme
bubmmoreka [JOK

38 "[lomydenue yrieKkrucioro rasa. h‘g ;H;I/n: ;(dsg) 1/002c027¢
KauectBennas peakius Ha kapOoHaT-HOH" DS/ :
IlepBoHavyaIbHBIC TTOHSITHS 00

b K
39 OpPTraHUYECKUX BEIIECTBAX KaK O n6mzotexa O
https://m.edsoo.ru/00ac054¢
COCIIMHEHMSIX YIIIepoa
. Bubnmuorexa LHOK
40 Kpewmnwii u ero coeqmHEHMS 1
https://m.edsoo.ru/00ac080a
[Mpaktuaeckas pabora Ne 5. Pemenne

41 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe bubmmorexa [IOK
«Baxknei1e HeMeTallIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHHMSI
KontponbHas pabota Ne3 o Teme

N bubmoreka [JOK
42 «Baxueinme HeMeTaJUIbl U UX ubsmorexa Il
https://m.edsoo.ru/00ae0el8
COCTMHCHMS
O01mas XxapakTeprUCTHKa XUMUIECKHIX

43 3JIEMEHTOB — METaJUI0B. MeTamummdyecKas bubmoreka IIOK
CBSI3b M METAJUINYECKasi KpUCTATUTNIECKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA METAIIJIOB
XUMHYECKHE CBONCTBA METAJJIOB.

N N Bubnunoreka [IOK
44 ONEKTPOXUMHYECKUH s HAIPSKEHUI nomorexa 11
https://m.edsoo.ru/00ael 156
METaJLIOB
O061ue crocoObI OTyYeHHs] METAJIOB.

45 CmutaBbl. Beraucienus mo ypaBHEHUSIM Bubnunoreka [IOK
XUMHAYECKHUX PEaKIINi, eCIIi OJHMH U3 https://m.edsoo.ru/00ael 156
peareHToB COAEPKUT IPUMECH

b K

46 TIoHsATHE O KOPPO3UHU METAIIIOB nommorexa [10
https://m.edsoo.ru/00ael1278
Bu6nmoreka IJOK

47 () € MeTall
[Henourbie MeTaLib! https://m.edsoo.ru/00ae14b2

b K
48 OKcuabl ¥ TUAPOKCHUIBI HATPUS U Kalus ubmmorexa O

https://m.edsoo.ru/00ae14b2
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[IlenoyHo3eMenbHBIE METALIBI — KAJIBIIMN 1

bubmuoreka LIOK

49 MarH#i https://m.edsoo.ru/00acl5e8
50 Baxneiimme coequHEHUS KaJbIuUs bubsmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O0o001IeHNEe U cCHCTeMAaTH3aIUsl 3HAHU I
52 JKécTrocTh BOABI U CITOCOOHI €€ yCTpaHeHHS bubmorexa [IOK
https://m.edso0.ru/00ac1886
| e G o B LOK
yetpanens” https://m.edsoo.ru/00aclae8
. Bu6nmoreka IJOK
>4 AmoMuHHi https://m.edS(])_E).ru/Oanlc64
55 AmMoTepHBIe CBOIICTBA OKCHIA U bubmmorexa [IOK
THIIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka LIOK
>6 Keneso https://m.edS(])_E).ru/Oanld86
57 Oxkcuapl, TUAPOKCHUIBI U conu xkenesza (I1) u bubnuoreka [IOK
xenesa (11D) https://m.edsoo.ru/00ae35e6
58 O060011IeHNE ¥ CUCTEMATH3ALUS 3HAHWI
59| owmeprmermmto o no e Bu6morera LIOK
«Baxkene MeTaJUIbl U UX COEIUHEHMSD) https://m.edsoo.ru/00ae3de8
Brrurcnenus mo ypaBHEHUSIM XUMAYECKUX
o | o o s B LOK
Brrancienust MaccoBO# 1OJIA BBEIXO1a htps://m.edse0.ru/00a¢1750
MPOAYKTA PeaKIUu
61 O00011IeHNE ¥ cUCTEMATH3aLU 3HAHWI
62 Kontposbnas padota Ne4 o teme
«BakHel1re MeTauIbl M UX COCIHMHCHHS
63 BemecrBa u maTepuaibsl B IOBCEAHEBHOM bubmuoreka LIOK
JKU3HH YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYeCKOe 3arpsi3HEHNE OKPYIKaoLIeH Bbubmuorexa LIOK

cpeb

https://m.edsoo.ru/00ae4270
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65 Ponp x¥Muu B penieHUH 3KOJIOTMYECKUX | Bubnmuorexa LHOK
npobieM https://m.edsoo.ru/00ae4270
66 PesepeHelii ypok. O6001eHue n 1 Bubnmuorexa LHOK
CHCTeMAaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepeHslii ypok. O6001eHue n 1 Bubmuorexa LIOK
CHCTeMAaTH3alns 3HaHUH https://m.edsoo.ru/00adb33c
68 PeseprHbIit ypok. O6o0menne n 1 bubmmoreka [JOK
CHCTeMAaTH3alns 3HaHUH https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I1O 68 4 7
I[MPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OBPA30BATEJBLHOWM ITPOI'PAMMBI

8 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsieMble NpeAMeTHBIE Pe3yIbTATHI 0CBOEHHUSI 0CHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbI OCHOBHOTO 00IIEro 00pa3oBaHUA

1

IIo Teme: «HCpBOHa‘IaJ’IBHbIC XHUMHUYCCKHUEC ITOHATH)

1.1

PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX IOHSATHIH: aTroM, MOJEKyJa,
XMUMHYECKHH DJIEMEHT, TPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMeECh
(omHOpOIHAsT ¥ HEOAHOPOIHAs), BAJICHTHOCTb, OTHOCHTENbHAs aTOMHAas |
MOJICKYJISIpHAsi Macca, KOJIMYEeCTBO BEUIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas
JIOJIT XMMHUYECKOrO DJICMEHTa B COCAMHCHUHU, MOJISPHBIA O0BEM, XUMUYECKas
peakiys, Kiraccu(pUKanus peakiuii: peakiiy COeTNHEHHS, PEaKIINU Pa3IOKCHUS,
peaKIK 3aMEIICHUs, pPeakuu OOMEHa, 9K30- M DHIAOTEPMHUYCCKHE pPEaKIlvu,
TermoBol 3 QeKT peakiuu, pacTBOp, MaccoBas IoJs BeulecTBa (IIPOIEHTHAsS
KOHIICHTpAIVsl) B PaCTBOpE

1.2

1.3

1.4
1.5
1.6

1.7
1.8
1.9

1.10

2.1

2.2

HWIITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHX MOHATHH U IIPUMCHSTH
OTH IOHATHA IIPXU OIIMCAHUM BEIICCTB U UX npeBpameHI/Iﬁ

WCTIONB30BaTh XMMHYECKYI0 CHMBOIUKY IJISI COCTAaBIIEHUS (DOPMYIN BEIIECTB U
YpPaBHEHUH XUMHUUYECKUX PeaKIIni

PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI Macchl BEIECTB, IIOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOI'O YUEHHUs, 3aKOHA ABOTaipo

OmnpeaciiATh BAJICHTHOCTbL ATOMOB 3JICMCHTOB B 6I/IHapHI>IX COCINHCHUAX

KIacCH(OUIMPOBATh XUMHUYECKHE PEAKIMU (10 YHUCITy M COCTaBY YYaCTBYIOLIHX B
pEaKIMy BEIEeCTB, 110 TEIIOBOMY 3 deKrTy)

BBIYUCIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO 1 MOJIAPHYIO MAaCChI BEIIECTB
BBIYUCIATHE MACCOBYIO JOJIKO XUMHUYCCKOTO 3JIEMCHTA 110 q)OpMy.]'[e COCIMHCHUA,
BBIYUCJIATE MACCOBYIO JJOJIFO BCHICCTBA B PaCTBOPC

NPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI ITO3HAHUS — HAOJII0IeHHe, H3MEPEHHE,
MOJIEJTMPOBaHKE, SKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH )

ITo Teme: «Baxknetimme NpEeACTABUTCIIM HCOPIraHNMYCCKNUX BCILICCTB»

pacCKpbiBaTb CMBICI OCHOBHBIX XHWMHUYCCKUX TIOHSTHH: OKCHJ, KHCJIOTa,
OCHOBAaHUCE, COJIb

OIPEAEIATh TMPHHAICKHOCTh BEIIECTB K OINMPEACIEHHOMY KIAacCy COeIMHEHHMA
1o popmynam

23

24

KJIACCU(HUIIMPOBATh HEOPTaHUYECKHE BEIIECTBA

XapaKTECpru30BaTh (OHI/ICBIBaTI)) O6H_[I/I€ XHMHYSCKHE CBOMCTBA BCIICCTB
pa3IMYHbIX KJIIaCCOB, IIOATBCPIKJAass OIMMCAHHUEC IIpUMEpPaMH MOJICKYJISAPHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX XUMHNYCCKUX peaKLII/Iﬁ

2.5

2.6

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAHHS XHMUYECKHUX NPEBPALICHUNA B Pa3IUUHBIX
YCHOBUSIX

CIIeZIOBaTh NpaBWJIaM TMOJB30BAaHUA XUMHUYECKOH MOCYNOW M J1abOpaTOpHBIM
000pyJOBaHHEM, a TAKXKE [IPAaBUIaM OOpallleHNs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKUMSIMH 110 BBIIIOJHEHHUIO JIAOOPATOPHBIX XHWMHUYECKHUX OIBITOB II0
MOJYYECHUI0 M COOMpPaHUIO ra3o00pasHbIX BELIECTB (BOIOpPOJAa MU KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHON MaccOBOM [0JIel pacTBOPEHHOTO
BCIICCTBA, IUIAaHUPOBATh W TIIPOBOJAUTH XHMMHUYCECKHUE OKCIICPUMCHTBLI 110
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pacro3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C TIOMOIIBID HHIUKATOPOB
(maxkmyc, henondTanenH, METUIOPAHXK U JPYTHE)

2.7

MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XMMHUYECKOHN PEaKIIHH

3.1

3.2

[To Teme: «llepuommueckuit 3akoH u llepuogmdeckass cucTeMa XUMHYECKUX
anemerToB JI. M. MenneneeBa. CrtpoeHHE aTOMOB. XHMHYECKas CBS3b.
OKHCINTETFHO-BOCCTAHOBHUTEIHHBIE PEAKITHI

PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSATHI: SAPO aTOMA, DIEKTPOHHBIH
CJIOM aToMa, aTOMHAasi OpOUTAJb, PAJANYC aTOMa, XUMHUECKasl CBS3b, MOJSAPHAS U
HETOoJISIpHAs KOBaJCHTHAs CBSI3b, DJICKTPOOTPUIATEILHOCTh, HOHHAS CBSI3b, HOH,
KaTHOH, aHUOH, CTETIEHb OKUCIICHHS

KJ'IaCCI/I(I)I/ILII/IPOBaTL XUMHUYCCKHUEC DJICMCHTBI

33

34

ONKCBHIBaTh U XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuomndeckoil cuctemsbl
XMMHAYECKHX 3JIEMEHTOB: Pa3Inyarh MOHATHUS «IJIaBHAsA MOArpymnna (Arpynmna)» u
«mobouHas noarpynna (brpymnma)y, «Manbie» U «O0JbLINe) TEPUOIbI
packpeiBaTh  cmbicn  llepuoanueckoro  3akona  JI.MI.  MeHneneeBa:
JACMOHCTPHUPOBATH IIOHUMaHUuEC HCpHOI{H‘-ICCKOfI 3aBUCUMOCTHU CBOMCTB
XMMHAYECKHX 3JIEMEHTOB OT UX NojoxeHus B Ilepuoanueckoii cucteme

3.5

COOTHOCUTh 0003HAYCHUs, KOTOpble uMeroTcs B Tabmune «llepuoauueckas
cucreMa xumudeckux djgemeHtoB .M. MeHgeneeBay ¢ UHCIIOBBIMH
XapaKTEePUCTUKAMHU CTPOCHHSI aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB M 3apsin
sipa, 00I1Iee YMCII0 AISKTPOHOB M PaCIPEACICHUE WX O JICKTPOHHBIM CIIOSIM)

3.6

OMpeaAciAThL CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHI>IX COCOAUMHCHHUAX

3.7

9 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTaTa

OTIpEeAEIATh BUJ XUMHUECKOH CBA3M (KOBaJIEHTHAs M MOHHAsA) B HEOPTaHWYECKHUX
COEIMHEHMSIX

IIpoBepsieMble IpeAMeTHBIE Pe3yIbTAThHI 0CBOCHHS OCHOBHOI
o0pa3zoBaTebHOM MPOrPaMMbI OCHOBHOI0 0011ero 00pa3oBaHUsA

1

ITo Teme: «BelecTBO 1 XUMHUYECKAS] PEAKIIVSD)

1.1

1.2

1.3

PpacKpbIBaTb CMBICII OCHOBHBIX XHMHWYCECKUX MMOHSATHH: pacTBOp, SJICKTPOJIUTHI,
HEBJICKTPOJIUTEI, SJICKTPOJUTUUYCCKAA AUCCOUHAlNA, PCAKIIUM MOHHOI'O 06MeHa,
KaTajin3aTtop, XUMHUYICCKOC PABHOBECHUC, O6paTI/IMI>Ie nu HeO6paTI/IMBI€ pcaKknunu,
OKHCJIMTCIIbHOBOCCTAHOBUTCIILHBIC  PCAKIUH, OKUCIUTCIIb, BOCCTAHOBHUTCIIb,
OKHCJICHUC W BOCCTAHOBJICHHE, AJUIOTPOIINA, aM(bOTepHOCTB, XUMHUYCCKass CBA3b
(KOBaJ’IeHTHaSI, HOHHAasd, MeTaJ’IJ’II/I‘ICCKaﬁ), KpHUCTAJUITNICCKast peméTKa, CIIJIaBBbI,
CKOPOCThH XUMHUYECKON peaKknnn

HWITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHWYCCKHUX IIOHATUH H NOPUMCHATH
OTHU IOHATHA TP OIIMCAHUMN BEIIECTB U UX npeBpameHm‘/'I

COCTaBJISITh YPABHEHUS 3JNEKTPOIUTUUYECKOW JUCCOLMALMMU KHUCIOT, MIEJI0oYed U
COJICH, TIOJTHBIE M COKPAIIEHHBIC YPaBHEHUS PEeaKIIMi HOHHOTO OOMEHa

1.4

pacKphIBaTh CYIIIHOCTh OKHCITUTEIIFHO-BOCCTAHOBUTEIHHBIX peakui
MTOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajlaHca 3THX peaKkiui

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pPEAKIIUU

2.1

ITo temam: «HeMeTasmiel 1 X coeTUHEHUA» U «MeTauibl U UX COEIUHEHUS)

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CHeNU(PUIECKUE XUMUIECKUE CBOWCTBA
MPOCTBIX W CJHOXHBIX BELIECTB, MOATBEPXKJAas OIMCAHUE IpUMEpPaMHU
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOUINX XUMUYECKUX PEAKIIUN

28




2.2

COCTaBJIATh YpaBHCHUA peaKHHﬁ, MOATBCPIKAAIOIIUX CyHI€CTBOBAHHNC
TCHETHUYECKOU CBS3U MCEXKAY BEIIECTBAMU PAa3JIMYHBIX KJIACCOB

23

24

25

3.1

32

IIPOrHO3UPOBAThH CBOMCTBa BEIIECTB B 3aBHCHMOCTH OT WX CTpOCHU,
BO3MOXXHOCTH IIPOTCKAaHUA XUMHYECKHUX HpeBpaH_ICHI/Iﬁ B pa3JIM4YHBIX YCIIOBUAX

CJIeZIOBaTh IMPABUJIAM TIOJB30BAaHHUS XMMHUYECKOW MOCYIOW W J1IabOpaTOPHBIM
000pyI0BaHKMEM, a TaKXKe TpaBUiiaM OOpAICHHUs C BEIECTBAMH B COOTBETCTBUH
C UMHCTPYKIMSMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB IIO
MOJTyYEHUI0 M COOMpaHHWIO Ta3000pa3HBIX BEMIECTB (aMMHAKa W YTIEKHCIOTO
rasa)

MIPOBOJIUTh PEAKIINK, IOATBEPKTAIOIINE KAUYeCTBEHHBIH COCTaB pa3IMIHBIX
BEIICCTB: PACIlO3HABATh OMBITHBIM IyTEM XJIOPUA-, OPOMUJ, MOIM], KapOOHAT,
docdar, cumukar, cynbdar, TUAPOKCUAUOHBI, KATHOHBI AMMOHUS, HOHBI
M3YYEeHHBIX METAJIOB, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAaHHMUECKUX
BEIIECTB

ITo Teme: «XuMHUA U OKpYKaroIasi Cpeiar

PacKpbIBaTh CMBICI OCHOBHBIX xuMudeckux nonstuil: ITJIK Bemectsa; koppo3us
METaJJIOB

MPUMEHSATh OCHOBHBIC OMEpAIlMU MBICIUTEIBHON JCATCIHHOCTH — aHallu3 |
CUHTE3, CpaBHCHHE, OOOOIICHHME, CHUCTEMAaTH3AllMIO0, BBIABICHHUEC TPUIUHHO-
CIICIICTBECHHBIX CBSI3€H — I W3YYCHUS CBOWCTB BEUIECTB M XUMHUYECKUX
peaKivii; eCTECTBCHHOHAYYHbIC METO/bI MO3HAHMS — HAOII0JICHUE, U3MEPCHHE,
MOJIETHPOBaHNE, SKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIH)

MHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COiePKAHUSA

1

HepBOHa‘laﬂBHHe XUMHUUYCCKHEC ITOHATHA

1.1

[Ipenmer xumuu. Ponb XMMHMM B JKM3HHM 4eliOBeKa. XHMMHUS B cUCTeMe Hayk. Tema u
BelecTBa. PU3NYECKHUE CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE BEUIECTB

1.2

1.3

1.4

IlonsTme o Meromax mo3HaHUS B XuMmuH. YwucTeie BemecTBa M cMmecH. CrocoObI
pasneneHus cMece

ATOMBI W MOJNEKYJbl. XUMHYECKHE 3JeMeHTHl. CHUMBOIBI XHMHUYECKHX DJIEMEHTOB.
[IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

Xumudeckass (opmyna. BalleHTHOCTP aTOMOB XHMHUYECKHX O3JEMEHTOB. 3aKOH

IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHasg aTtomHas wmacca. OTHOCHTEIbHAs
MOJICKYJISApHAAg Macca. MaccoBas 10J1 XUMHUYECKOT0 3JIEMEHTA B COSTMHECHUH

1.5

KonmuectBo BemectBa. Mosb. Momsiprast macca. B3aumMocBsi3p KOIuM4ecTBa, MacChl U
YHUCIIa CTPYKTYPHBIX €IMHHMIL BeliecTBa. PacuéTel 1o hopMyiiaM XUMUYECKUX COSAMHEHUN

1.6

1.7

Odusnveckre W XUMUYECKHE SIBIICHUS. XUMHUYECKas peakius U e€ TpU3HAKh. 3aKOH
COXpaHEHUs MacChl BEIECTB. XUMHYECKHe ypaBHeHHs. Kiaccuukamus XUMHYECKHX
peakiuii (CoeIMHeHHMsI, PA3JIOKEHUs, 3aMEIeHHUs, 0OMEHa)

XVUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TIOCYIOH, C TIpaBUIaMH padOTHI B
nabopaTopun U npuéMamu oOparieHHus ¢ J1adopaTOpHBIM 00OpYAOBaHUEM, H3Y4eHHE U
onvcaHue (QU3MYECKUX CBOWCTB 0Opa3loB HEOPraHMYECKHX BELIECTB, HaOIIOnEHHE
¢usnveckux (IUIaBJIeHWE BOCKA, TasHUE JIbAA, pACTUPAHHE caxapa B CTYIIKE, KHIICHHE U
KOH/ICHCAITUS BOJIBI) M XMMHUYECKNX (TOpEHHE CBEUYH, MPOKAINBAHNE MEIHOM MPOBOJIOKH,
B3aUMOJICHCTBUE MeJa C KHCIOTOH) SBICHWH, HaONIOJCHHWE M OINUCAaHUE NPHU3HAKOB
NPOTEKaHUSI XUMHUYECKUX peakUuil (pas3sioKeHHe caxapa, B3aUMOACHCTBHE CEpHOM
KHCJIOTBI C XJIopuaoM Oapusi, pasnoxenue ruapokcuna wmenu(ll) mpu HarpeBanuw,
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B3aUMOJICHCTBUE >Kene3a ¢ pacTtBopoM coiu meau(ll), m3ydeHue crmocoOoB pasieneHus
cMeceid (C  TMOMOIIBIO MarHuTa, (QWIBTPOBAaHWE, BBHIIAPUBAHHE, JIUCTHILISIHS,
xpoMarorpadusi), TPOBEICHNE OUYMCTKHM ITOBAPECHHOW COJIM, HAOJNIOJACHHEC W ONHCAHHE
PE3yJIbTATOB MPOBEJCHHUS OTIBITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPaHCHHS MACCHI, CO3JIaHUC
MoOJIeJIe MOJIEKYI (IapOCTEPKHEBBHIX )

Baxueiimme MMpEACTABUTCIIN HECOPIraHNMYCCKNX BCIICCTB

2.1

Bozayx — cmech razoB. CocraB Bo3ayxa. Kucmopon — 3leMEHT W MPOCTOE BEIIECTBO.
Haxoxnenne xuciopoja B TpUpojie, QU3MUECKHe W XHUMHUYECKHE CBOMCTBA (peakiuu
roperusi). Oxcunsl. [lpuvenenme xkucimopoma. CrnocoOBl TMONMyYeHHS KHCIOpOJa B
naboparopuu W TpOMbIIUIeHHOCTH. KpyroBopor kuciopona B mnpupoae. O30H —
JUTOTPOIHAS MOUGBUKAITUS KUCIOPO/Ia

2.2

23
24

2.5

2.6

2.7

TermoBoii 3G (GEeKT XUMHYSCKOW pPEakIUy, TEPMOXUMHUYECKHE YPAaBHECHUS, 3K30- H
IHIOTEPMHUYCCKUE peakluu. TOIUIHBO: YTroJib U METaH. 3arps3HEHUE BO3/IyXa, YCHUICHHE
MapHUKOBOTO 3¢ heKTa, pa3pylniecHHue 030HOBOTO CIIOS

Bomopon — snemeHT 1 npoctoe BemecTBo. Haxoxkaenne Bogopoa B mpupose, pusndeckue u
XUMHYECKHE CBOMCTBA, TPUMEHEHHE, CTIoco0bI TonyueHus. Kucnotsl u comn

MonsipHbIi 00BEM Ta30B. PacuéThl M0 XMMHYECKUM YPaBHECHUSM

®usnueckue cBokcTBa Boabl. Boma kak pactBoputenb. PactBopel. HackilieHHble U
HEHAaCHIIIeHHbIe pacTBOpPbl. PacTBOpUMOCTE BeliecTB B Bojie. MaccoBas 1014 BellecTBa B
pacTBope. XuUMHUecKue cBoiicTBa Bojabl. OcHoBaHuA. Poibp pacTBOpoB B mpHuponae U B
KU3HU denoBeka. Kpyropopot Boas! B pupoze. 3arpsi3HeHne NpupoaHbix Bod. OxpaHa U
OYHCTKA PUPOIHBIX BOJ

Knaccuduramms Heopranmdeckux coeamHeHuid. Oxcuapl. Kimaccudukamus OKCHIOB:
cojeobOpa3sytoniue (OCHOBHBIC, KHUCIOTHBbIE, aM{(OTEpHBIE) M HECOJICOo0pa3yoIIHe.
Homenknatypa okcuaoB. dusnmyeckue U XMUMHYECKHE CBOMCTBAa OKcHIOB. [lomyuenue
OKCH/JIOB

OcHoBannsa. Kiaccuukanus OCHOBaHMIA: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknatypa ocHoBaHui. @U3nyecKkue 1 XMMUYECKUE CBOMCTBA ocHOBaHMM. [TonyueHue
OCHOBaHUI

2.8

Kucnotsl. Knaccudukarus kucinor. Homenknarypa kucnor. Ousnyueckrne U XUMHIECKHE
cBoricTBa KUCJIOT. Py aktuBHOcTH MetauioB H.H. bekerosa. ITosryuenue Kucior

2.9

Comu. Homenknarypa comneit. dusndeckne U XUMHUYECKUE CBOMCTBa coineil. [lomyduenue
conen

2.10

['eHeTHuecKas cBs3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

2.11

XUMUYECKHH SKCHEpUMEHT: KadeCTBEHHOE OIIPE/IeIeHne COAEp)KaHUs KHCIopoJa B
BO3/yXe, IIOJNlydeHUe, coOWpaHHWe, paclo3HaBaHWE W W3yYeHHE CBOWCTB KHCIOPOAA,
HAOIIO/ICHNE B3aWMOJICHCTBUS BEIIECTB C KHCIOPOJIOM M YCIIOBHUS BO3HWKHOBEHHS U
npeKpaileHns roperns (moxapa), 03HaKOMIJIEHHE C 00pa3lilaMi OKCHJIOB M OMHCaHUE UX
CBOICTB, IIOJNIy4eHWE, coOHMpaHHWe, pacloO3HABaHWE M M3yUeHHE CBOWCTB BOJOpOJA
(ropenue), B3ammojeiictBue Bojopona ¢ okcuaoMm menu(ll) (Bo3mMokHO MCTHOIB30BaHHE
BHJIEOMAaTEPHAIOB), HaOIr0IeHe 00pa3I0B BEMIECTB KOJMYECTBOM 1 MOJIb, HCCIIEIOBAHHE
0cOOEHHOCTEH pacTBOPEHUSI BEIIECTB C PAa3IMYHOW PACTBOPUMOCTBIO, TPUTOTOBIICHHE
PacTBOPOB C ONpPeAEIEHHON MacCOBOM 0J€i pacTBOPEHHOIO BELIECTBA, B3aUMOICHCTBIE
BOABI C MeTaJulaMd (HaTpueM W KampnueM) (BO3MOXKHO — HCIIOJB30BAaHHE
BUJICOMATEPHAIOB), ONPEAETCHHE pPAacTBOPOB KHCIOT H IIEJOYel C IOMOIIBIO
WHIMKATOPOB, HCCIIE0BaHHE 00pa30B HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HAOIOJICHNEe W3MEHEHHUsS OKpPAacKd WHAWKATOPOB B pAcTBOpax KHUCIOT H IIEIOYEH,
n3ydeHne B3ammojeiictBus okcuna menu(ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C
MEeTaJUlaMM, peakUMd HeUTpanuzauuy, MONy4YeHHE HEPAaCTBOPUMBIX  OCHOBAHMM,
BBITECHEHUE OJHOr0 METalljla IPYTMM M3 PacTBOPa COJH, PEIICHUE DKCIEPUMEHTAIBHBIX
3aj71a4 1o Teme «BaxHeline Kiacchl HEOPraHUYECKUX COETMHEHUI

Ilepuonnueckuii 3akoH U [leproanueckas cucreMa XUMHYECKUX 3J1eMeHTOB J[. 1.
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Menneneesa. CTpoeHrue aTOMOB. XUMHUUYECKasl CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKIu

3.1

3.2

33

[lepBble nmonbITKM KiIaccu(UKAIMN XUMUYECKUX 3JIeMEeHTOB. IIoHsITHE 0 Ipynax cXOIHBIX
3JIEMEHTOB (ILEJIOYHbIE M INEIOYHO3EMENIbHBIE METAJUIbl, TaJIOTCHbI, MHEPTHBIC Ia3bl).
DJeMeHTHI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCUIBI U THAPOKCH/IBI

Tlepuonuueckuit 3akoH. Ilepuoamyeckas cucremMa XUMUYeckux dyemeHToB J[.U.
Mengeneera. KopoTtkoneproaHast u jymmHHOTIEpHOIHas (hopmbl [leproanueckoil CHCTEMBI
xumuyeckux s1meMeHToB J[.M. MengaeneeBa. Ilepuonbl u rpynmbel. PU3NUECKUl CMBICH
MOPSKOBOTO HOMEPa, HOMEPOB MEPHOAA U TPYIIITHI AIEMEHTa

Crpoenme artomoB. CoctaB aroMHBIX snep. Mzorombl. OmekTtpoHbl. CTpocHHE
3JICKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XUMHUYECKHUX 3JeMeHTOB [lepuoamueckoii
cuctemsl J[.U. MenneneeBa. XapakTepucTHKa XMMHYECKOTO JIEMEHTA TI0 €r0 MOJ0KESHUIO
B Ilepuonuueckoii cucteme JI.M. Menneneera

34

3aKOHOMEPHOCTH U3MEHEHHS pajinyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUNIMUECKUX U
HEMETATIMYECKUX CBOMCTB IO IpynnaMm M nepuoaaM. 3HaueHue lleproandeckoro 3akoHa
u Ilepuonuyeckoit cUCTeMbl XMMHYECKUX JIEMEHTOB JJI Pa3BUTHUS HAyKH U MPAKTHUKH.
.M. Mennenees — y4€Hbli U TpaXkIaHUH

3.5

Xumuueckas CBSI3b. KoBanenrtnas (monsipHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKHUX AJ1EMEHTOB. MloHHAs! CBSI3b

3.6

3.7

9 KJIACC

Kon
1

1.1

Crenenpb okucieHus. OKUCINTEILHOBOCCTAHOBUTEIIHHEIC pCaKkuuu. HpOHCCCBI OKHCJICHUA
1 BoccTaHOBJIeHHS. OKHUCIIMTEIN 1 BOCCTAHOBUTEIIH

XVMUYECKHH HKCIIEPUMEHT: H3yYeHHE OOpas3IoB BEIIECTB METAJUIOB M HEMETaJUIOB,
B3aMMOJICHCTBHE THIPOKCHIA IMHKAa C PAacTBOpPAaMHM KHCJIOT M IIEJ0Yei, NpoBeIcHHE
OIIBITOB, WUIIOCTPUPYIOIINX TIPUMEPLI OKHCIUTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ
(TopeHue, peakIui pa3IoKeHHsI, COSTUHCHHS )

IIpoBepsieMblii 371eMEHT CO/IEPKAHUSA

BemecTtBo 1 xumudeckast peakis. [loBropenne

[lepuonnuecknii 3akoH. Ilepuogmueckass cucreMa XUMHYECKMX 3yeMeHToB J[.H.
MengeneeBa. CTpoeHHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB XUMUYECKUX

OJICMCHTOB IIEPBBIX TpéX IIEPUOJ0B, KaJInd, KaJlblUd U UX COGI[I/IHGHI/Iﬁ B COOTBETCTBHH C
ITOJIOKCHHUEM DJICMCHTOB B Hepnozmqecxoﬁ CUCTECMC U CTPOCHUECM UX ATOMOB

1.2

CrpoeHne BemIECTBA: BHABI XUMWUYECKON CBS3U. THUINBI KPUCTALIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOM
cBs3u. Knmaccudukaryst ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB (MEXIyHapoJHas |
TpUBUANbHAS). XMMUYECKAE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3IMYHBIM Kllaccam
HEOPraHUYECKUX COCIMHEHUI, TEHETUYECKasl CBA3b HEOPIraHUUECKUX BELIECTB

1.3

Knaccudukammss XuMHYeCKUX peaknuid 1Mo pa3inyHbIM MPU3HAKaM ([0 YHCIY M COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEINIOBOMY 3(QeKTy, 0 M3MEHEHHIO CTeleHei
OKHCIIEHUSI XUMHUYECKHUX 3JIEMEHTOB, IO 00pPaTHUMOCTH, TI0 YYacTHIO KaTaiau3aropa). JDK30-
H DHAOTEPMUYECKUE PEAKLUH, TEPMOXUMHUYECKHE ypaBHeHUs. [IoHATHE O CKOpPOCTH
XUMHUYECKOHN peakuu

1.4

1.5

[TousiTue 06 O6paTI/IMBIX nu HCOﬁpaTI/IMBIX XUMUYCCKUX PCAKIUAX. IloHsATHE O TOMOICHHBIX
1 TCTCPOrCHHbIX pCAKIHUAX. IlonsATHE 0 XMMHUYECKOM PaBHOBECHUU. CDaKTOpBI, BIMAIOIIHWE Ha
CKOpOCThb XUMHYISCKOMN PpC€aKiIru U MOJIOKCHNUE XUMHNYCCKOI0 paBHOBECHA

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIUM, DIICKTPOHHBIH OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHOU peaKkuuu. CocraBnenue ypaBHEHUM OKHCIIUTEIIbHO-
BOCCTaHOBHUTEIILHBIX PEaKIIMH C MCIOJIB30BAHUEM METO/Ia SJICKTPOHHOTO OalaHca
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1.6

1.7

Teopust 3MEKTPONIUTUUECKON TUCCOLMALMU. DNEKTPOIUTHl U HEIEKTPOIUTH. KaTuoHbI,
AHUOHBL. MEXaHHW3M JIHCCOITHAITIN BEIIECTB ¢ PA3IUIHBIMH BHIAMU XHUMHUYECKOH CBSI3H.
Crenenp mucconmanuu. CHIIbHBIE W cla0ble 3JEKTPONUTHL. Peakmuum WOHHOTO OOMEHa.
VYcnoBus TpOTEKaHUs PEakIMii MOHHOTO OOMEHA, IOJIHBIE M COKpAIIEHHBIC HOHHBIC
ypaBHEHHUs peaknuii. CBOHCTBa KHCIOT, OCHOBAaHMI M COJIEH B CBETE MpEACTAaBICHHUA 00
SIEKTPOJIUTHYECKON naucconranuu. KauecTBeHHblE peakuuu Ha HOHBL. IloHsATHE O
TUAPOJIM3E CONEHN

XUMHYECKHH 3KCIICPUMEHT: O3HAKOMIICHHE C MOJCISMH KPHCTALIHYECKHX PElIETOK
HEOPTaHMYECKUX BEIIECTB — METa/NIOB U HEMETaUIoB (Tpadura M anmMmasa), CIOKHBIX
BEIIECTB (XJIOpHUIa HATPUS); UCCIeOBAHHE 3aBUCMOCTH CKOPOCTH XUMHYECKON peakinu
OT BO3JICUCTBHSI pa3iWuyHbIX (AKTOPOB; HCCICIOBAHUE SIIEKTPOIIPOBOJHOCTH PACTBOPOB
BEIIECTB, Mpolecca AUCCOUUALNN KUCIIOT, IIenoued u coneil (BO3MOKHO HCIIONb30BaHUE
BUJICOMATEPHUAJIOB); TIPOBEICHUE ONBITOB, WLTIOCTPUPYIOIUX TPHU3HAKK IPOTEKAHUS
peakmuii HoHHOTO oOMeHa (oOpa3oBaHWE OcCalKa, BBIICICHHE raza, 00pa3oBaHHE BOIBI);
OIIBITOB, MWJIIOCTPUPYIOLNIUX MNPUMEPBI OKHUCIUTCIIbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ
(ropenue, peakiuy pa3ioKeHUs, COSAMHCHUS); PaclO3HABAHUE HEOPraHMUYECKUX BEIICCTB
C MOMOIIIBI0 KAYECTBCHHBIX PEAKIIMI HAa HOHBI; PEIICHUE DKCIIEPUMEHTAIIBHBIX 32144

HeMmeramnel u uX coe JUHECHUS

2.1

2.2
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OOmas xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE
creneHu okucieHus. CTpoeHne u QU3NYECKHe CBOWCTBA MPOCTHIX BELIECTB — raJIOr€HOB.
XUMHUYECKHe CBOMCTBA Ha IprUMepe XJiopa (B3auMOJEHCTBHE C MeTalllaMHi, HEMeTaJlaMH,
mienodamu). Xnoposogopond. CoisiHas KHUCIOTa, XUMHYECKUE CBOICTBa, IONIyYCHHE,
npuMeHeHue. [[eficTBue Xjopa U XJIOPOBOAOPOJa Ha OpraHU3M 4YelloBeka. BakHeiiiiue
XJIOPHJBI U UX HAXOXKICHHE B IPUPOLE

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaxkTepHble cTeneHn okucieHus. CtpoeHne u Gpusndeckne CBOHCTBA MPOCTHIX BEIIECTB —
KHCJIOpOa U cepbl. AJUIOTPONHBIE MOAMMUKAIMH KHCIOpOAa W cepbl. XHMHUYECKHE
cBoiicTBa cepbl. CepoBOIOPOI, CTPOCHHE, PUBNIECKIEe U XUMHUYECKHE CBOUCTBA. OKCHUIBI
ceppl Kak IPEINCTaBUTEIM KHCIOTHBIX OKcHAOoB. CepHas KHCIOTa, (U3MYECKUE H
XMMHUYeCKHe CBOWCTBa (0OIIME Kak MPEACTaBUTENsl Kiacca KHCIOT U cHenu(UuecKue).
XUMHYECKHE PeakiiH, JISKaIINe B OCHOBE MPOMBILUICHHOTO crloco0a MoMyueHHs: CEpHOI
kuciotsl. [Ipumenenne. Conu cepHOIl KUCIOTHI, Ka4eCTBEHHAS! pPeakysl Ha CyJb(aT-uoH.
HaxoxieHue cepbl U €€ COeIMHEHUN B IPUPOJE. XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH
Cpenbl COSAMHEHHUSMHU Cephl (KUCIOTHBIE IOXKIU, 3arpsS3HEHHUE BO3JyXa M BOJOEMOB),
CHOCO0BI €r0 NPeA0TBPAILLICHUS

OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbsl. OcoOEHHOCTH CTPOEHUsS aTOMOB,
XapakTepHbIE CTEIEHH OKUCIEHUs. A30T, pacHpocTpaHeHHE B Ipupone, (GU3NUECKue U
XAMHUYecKrue cBoiicTBa. KpyroBopoT azora B mpupone. AMMHAK, €ro Qu3nyeckue Hu
XMMUYECKHE CBOWCTBA, MONydeHHe W npumeHeHue. Coiau aMMOHHA, WX (U3UYECKUE U
XMMUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbl aMMOHHMS. A30THas
KHCIIOTa, e€ ToydeHue, GU3NIecKue 1 XUMHYECKHE CBOWCTBA (00IIMe KaK MpecTaBUTeNs
Kjacca KHUCIOT ®W crenuduueckue). Vcrnonb3oBaHHe HUTPAaTOB M COJie aMMOHHUS B
KayecTBE MHUHEPAJbHBIX yIOOpeHHi. XWUMHUYECKOE 3arps3HEHHE OKpPY’>KaIoIIeH Cpelbl
COEAMHEHHSMH a30Ta (KUCIOTHBIE TOKAHM, 3arps3HEHUE BO3/1yXa, TOYBBI U BOZOEMOB)
docdop, amnorponnsie Moauduranun Qocdopa, GuHUECKHEe U XUMHUYECKUE CBOMCTBA.
Oxcun dochopa(V) u dochopHas kuciora, (GU3MYSCKUE M XMUMHYSCKHUE CBOMCTRA,
nony4enue. Mcnonb3oBanue GocdaroB B KauecTBE MHHEPAIBHBIX yI00peHU

2.5

OObmas xapaxtepuctuka 3ymeMeHTOB [VA-rpynmbl. OCOGEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE  CTENEHH  OKUCICHHMA.  YIJIEpOH,  ajUIOTPONHBIE  MOIM(HKAINH,
pacmpocTpaHeHue B IpHUpoAe, (U3UUECKHE W XHMHYECKME CBOIcTBA. AICOPOLHAL.
Kpyrosopor yrnepona B npupogae. OKcuabl yriepoaa, ux (pusndeckne M XHUMHUYECKHE
CBOICTBa, NEHUCTBUE HA >KUBBIE OPraHU3MBI, MOJIYYEHHE U NPUMEHEHHE. DKOJIOTUYECKHUE
npobJeMbl, cBsi3aHHBIE ¢ OKcuiaoM yriaepona(lV); rumore3a rino®anbHOro MOTEIUICHUS
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KJIMMaTa;, MapHUKOBBIAH 3¢¢ekt. YroapHas Kuciora W e€ CcoJid, uX (QU3NYECKHe U
XIMHYECKHE CBOWMCTBA, NOJTy4YeHHE W MpuMeHeHue. KauecTBeHHast peakius Ha KapOOHAT-
noubl. Mcnonp3oBanne KapOOHATOB B OBITY, MEAWIMHE, TMPOMBIIIIEHHOCTH M CEITECKOM
XO3SHCTBE

2.6

HepBOHa‘IaJ’IbHLIC MIOHATHS 00 OpPraHruvYCCKUX BCIICCTBAX KaK O COCAMHCHUAX YIJjiepola
(MeTaH, OTaH, 3TWICH, alCTUJICH, 3TAaHOJI, I'IMICPUH, YKCYCHasd KI/ICHOTa). Hx coctaB u
XUMHYCCKOE CTPOCHHUC. [ToHATHE O OMOJOTHMYECKH Ba’KHBIX BEIICCTBAX: JXHUpaAX, 6€J'II(aX,
yYrieBoJax — U UX POJIM B KU3HU YCIOBCKA. MaTepI/IaJ'IBHOC CANHCTBO OPraHNMYCCKUX H
HCEOPraHu4CCKUX COCOUHCHUM

2.7

Kpemuuii, ero ¢usnyeckne M XHUMHYECKHE CBOWCTBA, MOJYyYCHHE W NPHUMCHEHHE.
CoenuHenust kpemHus B npupone. OOmue mpencraBieHus o0 okcune kpemuus(IV) u
KpeMHHeBOH  kuciore. CHIIMKAaTel, WX HCIOJb30BaHWE B  OBITY, MEIUWIMHE,
MPOMBIIIUICHHOCTH. BakHelIne CTpOUTENbHbIC MaTepualbl: KepaMHKa, CTEKIIO, [IEMEHT,
OeToH, xene300eToH. [IpobnemMbl 6€30MacHOro UCIOIB30BaHUS CTPOUTEIBHBIX MATEPUAIIOB
B TOBCETHEBHOW KU3HU

2.8

XUMUYECKHA JKCIEPUMEHT: HW3y4YeHHE OOpa3llOB HEOPTaHWMYECKHUX BEIIECTB, CBOWCTB
COJISIHOM KMCJIOTBI, MPOBEACHUE KAaYECTBEHHBIX PEAKLHU Ha XJIOPUA-UOHBI U HAOIIOJCHUE
MPU3HAKOB WX TPOTEKAHHS; OMBITHI, OTpaKarolue (QU3NUECKUE U XMMHUYECKHUE CBOWCTBA
TaJloréHOB M HMX COEJUHEHMH (BO3MOXKHO HCIIOJIb30BaHHWE BUEOMATEpHAIOB);
O3HaKOMJIEHHE ¢ 00pa3IaMy XJIOPUAOB (TATOT€HUIOB); O3HAKOMIICHHE C 00pas3laMu CephI
u e COCIUHEHHUSAMHM (BO3MOXHO HCIHOJIb30BaHUE BMJEOMATEpPHUAIOB); HaOIOCHIE
nporecca oOyrNIMBaHHS caxapa IMOJ JIEHCTBUEM KOHIEHTPHPOBAHHON CEPHON KHCIOTHI;
M3y4YeHHE XHMHUYECKMX CBOWCTB pa30aBIeHHONW CEpHOW KHCJIOTHL, IPOBEICHUE
KayeCTBEHHON peakuuu Ha Cyiab(parT-MoH W HaONMIOACHHE Npu3HaKa e MPOTEKAHUS;
O3HaKOMIJICHHE ¢ (PU3NYECKIMHU CBOWCTBAMH a30Ta, Pocopa U UX COSTUHEHHUH (BO3MOXKHO
WCTIONb30BaHUE BHIIEOMATEpPHaoB), oOpa3laMH a30THBIX U (QOCPOpHBIX yHOOpeHui;
MoJly4eHue, coOupaHue, paclo3HaBaHUE M H3yYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KayeCTBEHHBIX peakUWi Ha HOH aMMOHUS M ¢ocdarT-HOH U HM3YyYCHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJACUCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEABIO
(BO3MOKHO HCIIOJIb30BaHME BUACOMATEPHAJIOB); HM3YUYEHHE MOJAEIEH KPHCTAUINYECKUX
pemwiéToKk anmasa, rpaduta, QyiepeHa; O3HAKOMJICHHE C NPOLECCOM aacopOouuu
pPacTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YIVIEM W YCTPOMCTBOM IIPOTHUBOrasa;
MOJIydeHue, coOMpaHHe, PAclHO3HABAaHHME M HU3YUYCHHE CBOICTB YIJICKHCIIOIO Trasa;
MpPOBEICHNE KAYECTBEHHBIX pPEaKUMH Ha KapOoOHAaT- W CHJIMKAT-HOHBl M HU3y4YCHHE
[IPU3HAKOB UX NPOTEKAHUS; O3HAKOMIICHHE C MPOAYKIMEN CHIIMKATHOW IMPOMBILUIEHHOCTH;
peIICHUC OJOKCICPUMCHTAJIBHBIX 3ada4 IO TEME «Baxnenmme HeMeTallbl M HX
COEIMHEHMSD)

MeTasisl 1 ux COCOAMHCHUA

3.1

OOmas xapakTepUCTUKa XWMHUYECKHX OJJICMEHTOB — METAJUIOB Ha OCHOBAaHHUU HUX
nonoxeHus: B Ilepuoguueckoil cucteme xumuueckux snemeHtoB .M. MenzaeneeBa u
cTpoeHus artomoB. CTpoeHHE MeTaIoB. MeTaludeckas CBS3b W MeTaJUTHYecKas
KpUCTAJUTHUYECKas peréTka. DIeKTPOXUMUYECKUH sl HAPsKEHU METaIoB
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du3nueckre 1 XUMUYECKHE CBOWCTBA MeTayuioB. O0Me crocoObl MOTYYEeHUS] METAILIOB.
[lonsiTHE O KOPPO3MHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOppo3uu. CrijiaBbl
(cTanp, 4yryH, JIOPATIOMUHHUHA, OPOH32) U MX NPUMEHEHHE B OBITY U MPOMBIIIIECHHOCTH

[llenounsle MeTamiel: mojokeHue B Ilepromnueckoil cucTeMe XHMHYECKHX 3JEMEHTOB
.. MeHnneneeBa; CTpOEHUME HMX aTOMOB; HaxOxJAeHHE B mpupone. dusmyeckue u
XIUMHYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kajus). OKCHIBl U THAPOKCHIBI HATPHUS U
Kanus. [IpuMeHeHne MeI0YHbIX METAIIOB U UX COETUHEHNUI
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[lenouno3emMenbHbIE METAJLIBI MATHUHM U KaJdbluil: oJoxxkeHue B [lepuoanueckoit cucteme
xumudeckux 3neMenToB .M. MenneneeBa; cTpoeHHUE UX aTOMOB; HAX0XKJICHHUE B PUPO/IE.
dusnyeckue W XUMHUYECKHE CBOMCTBA MarHus W KajabliMsa. BakHelmine coeauHeHUS
KaJIbIwsl (OKCHI, TUAPOKCHI, coJin). JKECTKOCTH BOJIBI M CITOCOORI €€ yCTpaHEHUS
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3.5

3.6

AmomMunuit: monoxenue B llepuomuueckoil cucreMe XuUMHUECKuX 3ieMeHToB [
MeHpeneeBa; CTpOCHHME aroma; HaxoXJeHue B mpupoae. Puznueckue U XUMHUYECKUE
CBO¥CTBa AIFOMUHUS. AMGMOTEpHBIE CBOMCTBA OKCHIA W THAPOKCHIA aAJTFOMUHIS

Kenezo: monoxenue B Ilepuogmyeckod cucreme Xumuyeckux snaemeHtoB JI.1.
MenpeneeBa; CTpOEHME aToOMa; HaxoXKJIeHHE B mnpupone. duznueckue U XUMHUYECKHE
cBoiicTBa skene3a. Okcuapl, runpokcuasl U comu keneza(ll) u xenmesa(lll), ux cocras,
CBOMCTBA U IIOJYUYCHHE

3.7

XVMHYECKHH SKCHEPHMEHT: O3HAKOMJIEHHE C OO0paslaMH METAUIOB W CIUIaBOB, HX
(GU3UYEeCKUMH CBOMCTBAMH; H3YyYeHHE pe3yJIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO
WCTIONB30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICWUCTBHSI OKCHIA KAJIbLUS U
HaTpusl ¢ BOAOH (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPHAIOB); UCCIICIOBAHUE CBOWCTB
KECTKOM BOJBI; Ipolecca TOPEHHs jKelle3a B KHCIOpoAe (BO3SMOXKHO HCIIOIB30BAHHE
BUICOMATEPHUANIOB); MMPU3HAKOB MPOTEKaHMs] KAauYeCTBEHHBIX peakIMid Ha HOHBI (MarHus,
KaJblus, amtoMuHud, nuHka, xenesa(ll) u xeneza(Ill), meau(Il); HaOmonenue u onucanue
NPOLIECCOB OKpAIIMBaHWs IUIAMEHH HWOHAMH HATpus, Kauusi M KaJublHsi (BO3MOXKHO
UCIIONIb30BAaHNE BHJICOMATEPHANIOB); HCCIIENOBaHHE aM(OTEPHBIX CBOMCTB THIPOKCHIA
QIIOMUHHUS WM THAPOKCHIA IIMHKA; pEHICHUE SKCICPUMEHTANBHBIX 3a/a4 10 TeMe
«BakHelme MeTaIbl M HX COCTHHEHUS

XHUMHSI U OKpYIKaroIlas cpeaa

4.1

4.2

HoBbie Marepuasibl U TeXHOJOTWM. BemiectBa u Marepuasnbl B MOBCEIHEBHON KU3HU
YyenoBeKa. XUMHUSL U 310poBbe. be3omacHoe HCHONb30BAaHUE BEIIECTB U XUMUYECKUX
peakiuii B ObITY. IlepBast MOMOITs TPH XUMHUYECKUX OYKOTaX M OTPABICHHSIX

OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH. XHUMHYECKOE 3arps3HEHHE OKpYKarolled cpeibl
[NAK. Pomp XuMUM B pemICHHH JKOJOTHYECKHX MpobieM. [IpupoaHbie HCTOUYHUKH
YIJIEBOOPOIOB (Yrojib, MPUPOJHBIN ra3, He(Th), MPOAYKTHI UX MepepaboTKU, UX POJIb B
OBITY U IPOMBITILIEHHOCTH
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XUMHYECKHH 3KCIIEPUMEHT: U3ydeHHE 00pa3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAIJIOB,
MOJIMMEPHbIE MaTEPHAIIbI)

ITPOBEPSIEMBIE HA OI'D 110 XUMHWHU TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHUSA OCHOBHOH OBPA3OBATEJIBHOU IMTPOT'PAMMBbI OCHOBHOT'O

OBHIEI'O OBPA30OBAHUA
Kon IIpoBepsieMble TpeOOBaHUS K MPeIMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHS
NpoOBepsieMOro OCBOCHHS OCHOBHOI1 00pa30BaTe/IbHOM IPOrPaMMbI OCHOBHOI0 00111€Tr0
TpeOoBaHUs o0pazoBanus Ha ocHOBe PI'OC

HpeZ[CTaBJ'IeHI/Iei

0 II03HABa€MOCTH SIBJICHUH NPHUPOJbI, NOHMMaHHE OOBEKTHMBHOW 3HAYHMOCTH
OCHOB XWMHMYECKOH HAyKd KakK OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUS,
KOMIIOHEHTa OOIIed KyJNbTyphl W TNPAKTHYECKOH NesSTeTHbHOCTH 4YeJOBeKa B
YCIIOBUSIX COBPEMEHHOTO OOIIEeCTBa; MOHUMAHHE MECTa XMMHM CPEAM JIPYTHX
€CTECTBEHHBIX HayK

0 HAy4YHbIX METOJaX TO3HaHWS, B TOM 4YHUCJIE OJKCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJIaX HCCICAOBAHUS BEIIECTB M H3YUYCHUS XHUMHYECKHUX
peakiui; yMEHHE UCIOJIb30BaTh MOJICNIN JIJIS OOBSCHCHHS CTPOCHHS aTOMOB U
MOJIEKYIT

0 cdepax npoPECCHOHAIBHON AEATECIBHOCTH, CBS3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSX XUMHUYECKOU
HayKH, YTO TO3BOJUT OOYYarOIIMMCS pacCMaTpUBaTh XMMHUIO Kak cepy cBoeit
Oymymiei mpodecCHOHaTBFHON MEeATeIFHOCTH W CAENIaTh OCO3HAHHBIA BBIOOP
XUMHH Kak TPOPUILHOTO TpeaMeTa ITpU Iepexojie Ha YPOBEHb CPEIHEro
o01ero o0pa3oBaHus
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Bnagenue cucrtemMoil XMMHMYCCKHX 3HaHUM U YMCHUC MNPUMCHATH CUCTEMY
XUMHUYCCKUX 3HaHPIfI, KOTOpas BKIIFOYACT:

2.1

BaXHEHIINE XUMHYECKHE MOHATHS: XHMHYECKHH DJJEMEHT, aroM, MOJEKYyIa,
BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OXHOPOAHAS W HEOJHOPOAHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAs U MOJIEKYJISIpHasl MacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, MOJISPHBIA 00bEM, OKCHJ, KHCJIOTa, OCHOBAHHE, COJb (CpeaHss),
XMMAYECKasl PEaklys, PEaklUd COCIWHECHUA, PEAKIMH PAa3JIOKCHUSA, PEAKIAN
3aMEIEHHs, pPeakIuu OOMEHa, TeIioBoH dJ(PQeKT peakmuh, 3K30- U
9HIOTEPMHUYECKHE PEaKIM, pacTBOpP, MAaccoBas Ol XUMHMYECKOTO 3JEMEHTa B
COCIVHEHNH, MaccoBasl IOJI U NMPOLCHTHAs KOHLEHTpAlHs BEIECTBA B paCTBOPE,
SOAPO aTOMa, SJIEKTPOHHBIN CIOM aToma, aToMHas oOpOHUTanb, paguyc aroma,
BaJICHTHOCTb, CTENIEHb OKHCIIEHHS, XUMUYECKas CBS3b, 3JEKTPOOTPULIATETBHOCTD,
MOJISIPHAs Y HETIONSPHAs KOBAJEHTHAs CBA3b, HOHHAS CBSI3b, METAIITMUECKAs! CBA3b,
KpHCTaJUIMUeCKasl peliéTka (aToMHas, HOHHAs, METaJUIMYecKas, MOJICKYIIApHasi),
WOH, KaTHOH, aHHUOH, OJJEKTPOJIUT U HEdJIEKTPOJIHUT, DJIEKTPOIUTHYECKas
JMCCOLMAIMS, PEeaKUUMd HMOHHOTO OOMEHa, OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIC
pEeaKkIyy, OKUCINUTENh W BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJICHUE,
JJIEKTPOJIN3, XMMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMBIE PEaKLUH,
CKOpOCTh XMMHUYECKOH peakunu, katanuzaTop, [1/IK, koppo3us MeTansos, criiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUU: 3aKOH COXPAaHEHHUS MACChI, TEPUOTUICCKUIN
3akoH /.M. MenpeneeBa, 3aKOH MMOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo
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TEOPUM XHUMHH: ATOMHO-MOJIEKYJISIPHAs TEOPHs, TEOPHUS DIIEKTPOIUTHYECKON
JUCCOLaluU

Brnagenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIIOYAIOIIEH:

3.1

3.2

YMCHHE IPAaBUJIBHO HCIIOJIB30BAaTh M3YUYCHHLBIC BCHICCTBA W MaTCpHUAJIbI (B TOM
YHCJIe MUHEPAIBHBIE YAOOPEHHs, METAUIbl U CIUIABBI, MPOXYKTHI MEepepaboTKu
MIPUPOIHBIX WCTOYHHKOB YTIEBOIOPOMOB (YIS, HMPUPOIAHOTO Ta3a, HehTH) B
OBITY, CETbCKOM XO3SIMCTBE, Ha MPOU3BOJICTBE M MOHMMAaHHE 3HAUCHHS >KUPOB,
0€JIKOB, YIIIEBOJIOB ISl OpraHM3Ma YeJIOBeKa; yMEHHE IIPOrHO3UPOBATh BIUSHUE
BEIECTB M XMMHYECKHX IIPOIECCOB HA OPTraHM3M YeJIOBeKa M OKPYKAIOIIYIO
IPUPOIHYIO Cpeny

YMCHHUE HUHTETPUPOBATL XUMHUYCCKHUE 3HAHUA CO 3HAHUAMH IOPYTUX y‘Ie6HLIX
IpeaMETOB
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HAJIMYHE OTMbITa PabOThl C PA3IMYHBIMUA WCTOYHUKAMHU HMH(OpPMAIUU TIO0 XUMUHU
(Hay4dHas ¥ Hay4IHO-TIOMYJISIpHAst JIUTEPaTypa, CIIOBAPH, CIIPABOYHUKH, HHTEPHET-
pecypcsl)

yMeHHE OOBEKTUBHO OLICHWBATh MH(OPMAIMIO O BELIECTBAX, MX MPEBPAIICHUSIX
U TIPaKTUYECKOM IPUMEHEHUH U YMEHHUE UCTIOb30BaTh €€ JUI PEIIeHHs Y4eOHO-
MO3HABATENFHBIX 3a7a4

Brnagenne ocHOBaMH MOHATUHHOTO ammapara ¥ CUMBOJMYECKOTO SI3bIKa XUMHUHU
JUISL COCTaBJICHUST (POPMYJT HEOPTaHUUECKUX BEIECTB, YPABHEHUH XUMHYECKHX
peakiuii; ocHoBaM# xuMudeckoil HoMmeHknaTypsl (IUPAC u tpuBHnanbHOi)

YMeHne OOBSICHATH CBS3b TMOJOXKEHUS diieMeHTa B [lepHoauueckoil cucreme ¢
YKHCIOBBIMU XapPaKTEPUCTHKAMHU CTPOCHHS aTOMOB XHMMHYECKHX JJIEMEHTOB
(coctaB u 3apsi sapa, 00IIee YHUCIIO 3JIEKTPOHOB), pacIipeiejieHHEM dICKTPOHOB
110 DOHEPTCTUYCCKUM YPOBHAM aTOMOB IIE€PBBIX TpéX IMEPUOJ0B, KAJIWA U KAJIbIUA

IlpencraBinenue O TEPUOJAMYECKONM 3aBUCUMOCTH CBOMCTB  XHMHUYECKHX
3JIEMEHTOB (paJinyC aTtoma, 3JeKTPOOTPHUIATEIBHOCTH), MPOCTHIX M CIIOKHBIX
BEIIECTB OT TMOJIOXKEHHUS 3JeMeHTOB B llepuomuueckoil cucreme (B MalbIx
MepHoAax ¥ IIaBHBIX MOATPYIINAX) U 3JIEKTPOHHOT'O CTPOEHHUS aTOMa

7.1

YMmenue kinaccuuImpoBars:

XUMHUYCCKHUEC DJICMCHTHI
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7.2

HCEOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUUYCCKUC PCAKITNN

8.1
8.2
8.3
8.4

YMeHHE OIpeensiTh:

BaJICHTHOCTh U CTEIICHb OKHUCJICHUS] XUMUYIECKHUX IEMEHTOB, 3aps HOHA
BUJ XMMUYECKOH CBS3U M TUII KPUCTAIIIMYECKON CTPYKTYPBhI B COEIUHEHUSIX
XapakTep cpelibl B BOAHBIX PACTBOPAaxX BEIIECTB (KUCIIOT, OCHOBAaHUN)
OKHCJIMTENb ¥ BOCCTAHOBUTEIh

YMenue XapaKTECpU30BaTh (bI/I?)I/I‘lCCKI/IC 1 XUMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BEHIECTB (KUCIOPOA, O030H, BOJAOPOJ, TpaduT, anMas, KPeMHHI, a30T,
hocdop, cepa, XJI0p, HATPUH, KA, MarHUH, KAJIBIAHA, aTIOMAHAMN, KEIIe30)

9.2

9.3

10

CIIOKHBIX BEILECTB, B TOM 4YHCIE HX BOIHBIX PAacTBOpoB (BOAa, AMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJI, OKCHIIBI M THAPOKCHAB MeTaimoB [-IIA rpymm,
amomunust, mMenu (II), uuaka, >xenesza (II u III), okcuasl yrnepona (II u IV),
kpemuus (IV), azora u pocdopa (Il u V), cepst (IV u VI), cepuncrasi, cepHas,
a30THCTas1, a30THas, pochopHasi, yronpHas, KpeMHHAEBasI KACIOTa M WX COITH)
[IPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BELIECTB B 3aBHCUMOCTH OT HMX
COCTaBa U CTPOEHMS, INPUMCHEHHE BEIIECTB B 3aBHCUMOCTH OT UX CBOWCTB,
BO3MOXXHOCTb NPOTCKaHHUA XUMHYCCKUX HpeBpa]_[ICHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX
YMEHHE COCTABJIATH MOJIEKYJISIPHBIE M WOHHBIE YPAaBHEHMS pEaklUUil, B TOM
qucie:

10.1

peakiui HOHHOTO 0OMeHa

10.2
10.3

OKHCIHUTCIIBHO-BOCCTAaHOBUTCIIBHBIX peaxuuﬁ

WUTIOCTPUPYIOLINX XUMHUYECKHE CBOMCTBAa M3YYEHHBIX KJIACCOB (TPyII)
HEOpPraHMYECKUX BEIIECTB

10.4
11

MIOITBEPKJAIOIINX T€HETHUECKYIO B3aUMOCBSI3b MEKIY HUMHU
YMeHue BBIYUCTATH (TPOBOJIUTH PACUETHI):

OTHOCHUTCJIIbHYIO MOJICKYJISIDHYIO U MOJIAPHYHO MACChI BEIICCTB, MACCOBYIO JOJIIO
XHUMHUYCCKOI'O 3JIEMCHTA B COCIMHCHUN

11.2
11.3

11.4
12

12.1

MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJINYECTBO BEIECTBA U €r0 MacCy, 00beM ra3on

MO0 ypaBHEHHSM XHMHYECKUX DPEAKIUH M HAXOAWTh KOJIUYECTBO BEINECTBA,
00BEM M MacCy PeareHTOB WK IPOJTYKTOB PEaKIUU

Bnanenue (3HaHuE OCHOB):

OCHOBHBIMU METOJJaMH HAyYHOTO TO3HaHWs (HAOJIONCHHE, W3MEpEHHE,
OKCIICPUMEHT, MOI[CHI/IpOBaHI/Ie) Inpyu MH3YUYCHHU BCEHICCTB M XHUMHUCCKHUX
SIBIICHUH; YMEHHE CPOPMYITHUPOBATH MPOOJIEMY U MPEIIOKUTh MYTH € pelieHHsI

12.2

0e3omacHOi pabOThl ¢ XMMHUYECCKUMM BEIIECTBAMH, XMMUYECKOW TMOCYJI0H U
71a00PaTOPHBIM 000pYIOBaHHEM

12.3

13

13.1

MpaBUJIaMu  0€30MacHOr0 oOpaileHuss C BEIIECTBAMH, HCIIONb3YEMbIMH B
MTOBCETHEBHOM KU3HU, NIPAaBUJIAMH TIOBEJICHUS B IIENISIX COCPEKESHUS 370POBBS U
OKpY KaroIeld MPUPOTHON Cpelbl; MOHNMaHNe Bpeaa (OMacHOCTH) BO3IACHCTBUS
Ha JKWBBIC OPTaHWU3MBI ONPENCIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHHS U
NpEeAOTBPALICHUS] UX BPEIHOTO BO3AECHCTBUS

Hanuune npakTuuecKuX HaBBIKOB IJIAHUPOBAHUS U OCYLIECTBICHUS CIECTYIOIINX
XUMHYECKUX IKCIIEPUMEHTOB:

M3y4YCHHE W ONHCaHue (U3UYECKUX CBONCTB BEIIECTB; O3HAKOMJICHHE C
(GM3UYIECKUMH W XMUMHYECKUMH  SBJICHUSMHU; OIBITHL, HILTIOCTPUPYIONTHE
MPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKIMil

13.2

U3YYCHHE CIIOCOOOB pa3JIeeHus cMece
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13.4

13.5

[IOJIy4€HUE KHCIOpOJla U HM3yYyeHHE €ro CBOMCTB; MOJIy4€HHE BOJOpoJa U
H3y4YeHHE €ro CBOWCTB; IOMYUYCHHE YIJICKHCIIOTO Ira3a U U3y4eHHE €ro CBOMCTB;
[IOJTyYeHUE aMMHUAKa U U3Y4YE€HHUE €ro CBOICTB

MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MaccOBOW Jl0jiell pacTBOPEHHOTO
BEIIECTBA

MIPUMEHEHNE WHANKATOPOB (JaKMyca, METWJIOpaHXka U (eHonTanenHa) as
onpeielicHNsI XapaKTepa CpPelibl B pacTBOPaxX KUCIOT M IIeJIouei

13.6

HCCIICIOBAaHUE U OIMMCAHUE CBOMCTB HCOPraHN4YCeCKUX BCHICCTB PA3JIMYHBIX KJIaCCOB,
HU3yUCHUC B3alMOJCHCTBUS  KHUCIIOT C MCTa/llaMH, OKCHJaMK  MCTaAJlJIOB,
pacTBOpUMbBIMHU U HEPACTBOPUMBIMH  OCHOBAHUSAMH, COJIMU;, IIOJIYYCHHUE
HEPAaCTBOPUMBIX OCHOBaHHfI; BBITCCHCHHE OJHOTO METa/Ia APYTUM M3 pacTBOpa
COJIM; UCCIICJOBAHUC aM(i)OTCpHI)IX CBOICTB TUAPOKCHUIOB AJIIOMUHUSA U ITMHKA

13.7

13.8

14
14.1

pelIeHuEe JKCIEPUMEHTANBHBIX 3amad 1o TemaMm: «OCHOBHBIE —KIIACCHI
HEOPTraHUIECKUX COEIMHEHUI; «DIEKTPOTUTHICCKAS JIMCCOLIAAIIS;
«Baxueimue HeMeTalNIBI U WX COCOUHCHHA», «BakHeumime MeTamasl M HX
COEIUHEHUS

XHMHYECKHE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIINE IPU3HAKH MPOTEKAHUS PEAKIHIA
HOHHOTO OOMEHa; Ka4yeCTBCHHBIC PEaKIMKW Ha TPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HOHBI: XJIOpUA-, OpOMHI-, HOAHI-, cynbdart-, Pocdar-, kapOoHAT-,
CHJIMKAT-aHHOHBI, TUAPOKCHI-UOHBI, KATHOHBI aMMOHHMS, MAarHus, KaJIbIHs,
AITIOMUHUSA, kelesa (2+) u xxenesa (3+), meau (2+), nuHKa

VYmenune:

MPECTABIATh PEe3yJbTaThl 3KCIEPUMEHTa B (OpPME BBIBOJOB, I0Ka3aTEJbCTB,
rpaMKOB W TaOJIUII U BBISBIATH IMIUPUICCKUE 3aKOHOMEPHOCTH

14.2

yCTaHABIIMBATh CBS3M MEXKAY pealbHO HaOMOJaeMbIMA  XUMHYECKHUMHU
SIBIICHUSIMU | [TPOIIECCAMH, TIPOUCXOAAIINMU B MaKpO- U MUKPOMHUDPE, OOBSCHSITH
MIPUYMHBI MHOT000pa3usl BELIECTB

HEPEYEHbB 2JIEMEHTOB COAEPXKXAHUS, IPOBEPSAEMBIX HA OCHOBHOM
roCyaJAPCTBEHHOM 2K3AMEHE 110 XUMHUH

Kona IIpoBepsieMblii 31eMEHT COIEPKAHUSA
1 [TepBoHa"aTbHBIE XUMUYECKHUE TTOHSATHUS
1.1 UwucTsle BetiecTBa U cMecu. CiocoObI pa3ie/ieHus CMecen
12 ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKHUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 7eMeHTOB. [IpocThie
1 CJIO’KHBIE BEIIECTBA.
1.3 Xumudeckas popmysia. BaleHTHOCTh aTOMOB XUMUYECKHX 3JIeMEHTOB. CTEIICHb OKUCIICHUS
1.4 3aKoH MOCTOSHCTBA cocTaBa BemlecTB. OTHocUTeNbHas aToMHass Mmacca. OTHOCUTEIbHas
MOJIEKYJIIpHAsi Macca. MaccoBast 10JIsT XUMUYIECKOTO 3JIEMEHTa B COSTMHEHUH
15 KommgectBo BemectBa. Moib. Mousipaast Macca. MonsipHbiid 006EM Ta30B. B3anMocBs3b
KOJIMYECTBA, MACCHI M YHCJIa CTPYKTYPHBIX STHHHUI] BEIIECTBA
1.6 Ousznueckre W XUMHUYECKHE SBICHUS. XHUMHYECKas peakmus W e€ TMPU3HAKU. 3aKoH
COXPaHEHHUsI MaCChl BEIIECTB. XUMUYECKUE YPaBHEHHUSI
) Ilepuoanueckuit 3akoH u Ilepuoguyeckas cucrtema Xumuueckux »siaemeHtoB JI.H.
MenneneeBa. CTpoeHHE aTOMOB
Ilepuoanueckuit 3akoH. Ilepumonuueckas cucrema XuMmuueckux siemeHTtoB J[.U.
2.1 Mengeneesa. Ilepuonel u rpynmnel. @U3NYECKU CMBICI MOPAIKOBOTO HOMEpPA, HOMEPOB
MIepPHOJIa U TPYMIIHI DJIIEMEHTA
29 Crpoenne atromoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHHE dIIEKTPOHHBIX

006004uek atoMoB mepBhiIX 20 xmmmueckmx snemMeHToB llepmommueckoit cuctemsr JI.H.
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MenneneeBa

2.3

3.1

3.2

33KOHOMepHOCTI/I B M3MCHCHHHU CBOMNCTB XMMHYCCKHX 3JICMCHTOB TMEPBBLIX TpéX nepruoaoB,
Kajius, KaJlblusia (pazmyca ATOMOB, OJICKTPOOTPHUUATECIIBHOCTH, MCETAUIMYECKUX U
HCMCTAJINIMYCCKUX CBOﬁCTB) U UX COSIMHEHHUH B COOTBETCTBHH C MOJIOKECHHUEM DJIEMEHTOB B
HCpHOI[PI‘lCCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHme BemecTBa

Xumuueckast CBSI3b. KoBanentnas (monsipHas u HETIOJISPHAS) CBS3b.
DNIEKTPOOTPHUIIATESIPHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHAs CcBs3b. MeTaJInuecKkas CBs3b
Tunel KPUCTAUITMYECKUX PEIIETOK (aToOMHasl, HMOHHAs, METa/UIM4ecKas), 3aBUCUMOCTh
CBOMCTB BEUIECTBA OT THUIA KPUCTALIMYSCKOHN PEIIETKY M BHJIA XUMUYECKON CBSI3U

Baxueiimme NpeACTaBUTCIIN HEOPIraHNYCCKUX BCIICCTB. Hemerannel u ux COCOMHCHUS.
MeTtamisl 1 ux COCOUMHCHUA

4.1

Knaccupukanuss ©u  HOMEHKJIAaTypa  HEOPraHWYECKMX  COCOUHEHHUI:  OKCHAOB
(conmeoOpasyromiyie: OCHOBHBIE, KHCIIOTHBIE, aMm(OTepHbIE) W HECOJIeo0pasyIolIue;
OCHOBaHWH (IEN0YM W HEPACTBOPUMBIE OCHOBAHHA); KHUCIOT (KHUCIOPOACOACPIKAIINE H
0OECKHCIIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX )

4.2

Ou3nyecKre U XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOIA, XJIOPa,
KHCJIOpOJia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

4.3

dusznuecknue U XUMHYECKHIE CBOMCTBA IMPOCTHIX BCHICCTB-MCTAJIJIOB: JIMTUA, HATPUA, KaJlus,
Mar"Hysa U KaJblMs, aJIIOMUHUA, XKCIIC3a. SHQKTpOXI/IMI/I‘IeCKI/Iﬁ pAaxa HaprI)KCHI/Iﬁ MCTaJ1JI0OB

4.4

4.5

4.6

4.7

®duspueckre W XMMUYECKHE CBOWMCTBA  BOJOPOJHBIX  COCAUHCHHMHA  HEMETAJLJIOB:
XJIOPOBOJIOPOJIa, CEPOBOAOPOIA, AMMHUAKA

dusnveckre ¥ XUMUYECKHE CBOWCTBA OKCHAOB Hemeramwos: cepbl (IV, VI), azora(ll, IV,
V), docdopa(lll, V), yraepoma(ll, IV), kxpemuaus(1V). [Toxyuenne oKCHIOB HEMETAIOB
Xummdeckue cBoicTBa OKCHIOB: MeTawioB [A—IIIA rpynm, muaka, meau(Il) u sxenesa(1l, III).
ITony4yeHue OKCUI0B METAIIOB

XUMUYECKHE CBOHCTBA OCHOBAHUH 1 aM()OTEPHBIX THAPOKCUIOB (Ha IPUMEPE THAPOKCHIOB
ATFOMHUHMS, JKeJie3a, IMHKA). [lojyyeHre ocCHOBaHUM U aM(OTEPHBIX THIPOKCH/IOB

4.8

4.9

OO0mue XMMHUYECKHe CBOWMCTBA KHCIIOT: XJIOPOBOJOPOJIHOM, CEpPOBOJOPOIHON, CEPHUCTOI,
CepHOH, a30THOM, (ochopHO, KpeMHHEBOH, yroyibHoW. OcoOble XMMUYECKHE CBOMHCTBA
KOHLICHTPUPOBAHHOM CEpHOM M a30THOM KUCIOT. [lonydyeHnue Kucior

O0mue XxuMHU4ecKre CBo¥cTBa cpeqHux coneil. [lomyuenue coneit

4.10

4.11
4.12

5.1

[lonyuyenue, cobupaHue, pacrno3HaBaHHE BOAOPOJA, KHUCIOPOAA, aMMHAaKa, YIJIEKHCIOTO
rasa B J1a0OpaTopuu

HOJ'IyLIGHI/IC aMMHakKa, cepHoﬁ M a30THON KHUCIIOT B MPOMBIIIICHHOCTH. O6H.II/I€ CITOCOOBI
IMOJIy4Y€HUA MCTAJIJIOB

I'eneTnueckas cBSI3b MCKAY KJIaCCaMM HCOPIraHUYCCKUX COG,Z[I/IHeHI/Iﬁ
XuMHuJecKue peaKknun

KIIaCCI/I(i)I/IKaI_II/ISI XUMHUUYCCKHUX peaKI_II/Iﬁ M0 pa3IMYHbIM IpU3HAKaM: II0 YUCIY U COCTABY
YYaCTBYIOIIUX B PCAKIMM BCHICCTB, 11O TCIUIOBOMY 3(b(1)CKTy, II0 M3MCHEHHMIO CTEICHEH
OKHCJICHHUSI XUMHYCCKHX 3JICMCHTOB

5.2

TermnoBoit 3h(GeKT XUMUYECKOW pEakInud, TEPMOXUMHUYECKHE YpaBHEHHS. OJK30- U
SHJAOTEpPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS
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5.5

OKHCIUTETFHOBOCCTAHOBUTEIBHEIE peakinu. OKUCIUTENN W BoccTaHOBUTENH. [Ipormecchl
OKHUCJICHUST M BOCCTAaHOBJIICHHSA. ODJICKTPOHHBIM OalaHC OKHCIUTEIHLHOBOCCTAHOBUTEIHHOM
peakuu

Teopus »saexTpoauTHuecko aucconuanuu. KaTHOHBI, aHHMOHBI. DJEKTPOJUTHl U
HEeINeKTPoauThl. CHITbHBIC U c1abble 2IIeKTpoUTHL. CTENeHb AUCCOITUAIIAN

Peaknyn moHHOTO OOMEHA. YCIIOBHS NPOTEKaHHS peakluii MOHHOTO OOMEHa, TOJHBIE U
COKpalll¢HHbIC HOHHBIC YPABHEHHUS PEaKLIUN
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XuMHsI M OKpY?KaroIlas cpeaa

Bemecta n Marcpuajibl B IMOBCEAHCBHOM >XU3HMU 4eJIoBeKa. be3omacHoe HCIoiab30BaHHUC

6.1 BEIIECTB W XUMHUYECKHX peaknuii B naboparopuu u ObiTy. llepBas momomrs mpu
XUMHYECKHAX 0)KOTaxX M OTPABICHUIX
XVUMHUYECKOe 3arpsisHEHNE OKPYKAIOMIeH cpeabl (KUCIOTHBIE AOXKAW, 3arpI3HEHHE IMTOYBHI,
6.2 BO3yXa W BOJOEMOB), CIIOCOOBI ero mpemoTBpamieHus IlpenenpHas momycTHMas
' koHueHTpanus BemectB (IIJK). Ponxp XumMum B pelieHHMH 3KOJIOTHYECKUX MPOOIEM.
Ycunenne napHuKoBOro 3¢ deKTa, pa3pyIieHne 030HOBOTO CIIOS
[Ipumenenune cepbl, asora, ¢ocdopa, yriepona, KpeMHHUs U UX COSAMHEHHWH B OBITY,
6.3 MEIHIINHE, TPOMBIIUIEHHOCTH U CEIBCKOM XO3sHCTBe. lIprMeHeHne MeTauioB U CIIaBOB
’ (cranp, 4yryH, AIOpaTIOMHHHAN, OpoH3a) B OBITY M NPOMBIIUICHHOCTH HX COCAWHEHHH.
[lonsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT KOPPO3UHU
6.4 [IpupoaHble UCTOYHUKH YTIEBOAOPOIOB (Yroiib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI HX
) nepepaboTku (OEH3UH), MX POJIb B OBITY W IPOMBIIIEHHOCTH
[NepBoHauanbHBIE IOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSMHEHHUSX yriieposa (MeTaH,
6.5 9TaH, ATWIIEH, alleTHIeH, STaHOJ, TJHIEPUH, YKCycHas kuciota). [loHATHE 0 OHOMOTHYecKH
Ba)KHBIX BEIIECTBAX: KHUPAX, OENKaX, YIIIEBOJAaX — U UX POJIH B KU3HU YeNIOBEKa
7 Pacuérsr:
7.1 o GopMyJIaM XUMHUICCKUX COCTMHEHMI
7.2 Macchl (MacCcOBOM) JIOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSAM
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