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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ylabTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUsI, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHoBe (eaepasbHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIUY MPENojaBaHusl y4eOHOro npeameTa « X uMHUs
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma 1Mo Xxumuu Ja€T TpEACTaBICHHUE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PA3BUTUA OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
NpeayCMaTpUBAET paCOpPEICICHUEe €ro Mo KilaccaM U CTPYKTYPUPOBAHHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OMNPEACISET KOJWYECTBEHHBIE U
Kaue€CTBEHHbIC XapaKTePUCTUKU cCoZiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Yy4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel M3ydYeHUs MpeAMeETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBbHOCTH OOYYaloUulerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY)KHUT OCHOBOM s (OPMHPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUaILHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMUpYEMbIE XUMHUEH TMPEACTABICHUS O B3aWMOIPEBPAIECHUIX
SHEPIrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOjieM YCTOWYMBOTO Pa3BUTHUS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPrEeTHUYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaM3alliid  BO3MOXKHOCTEM I CaMOpa3BUTHUA |
dbopMupoBaHUs KYJIbTYPhI JUIHOCTH, €€ 00IIeH U (yHKIIMOHATILHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITENIBHOW  Y4eOHOW  JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVIS1a HA €IMHCTBO MPUPOABI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K PUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOM
COepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJSIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpPENEIEHHOM dTane e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHMsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATUM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coiepkaHusi MpOrpamMMbl MO0 XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATUN O XUMUYECKOU
peakiuu. OO0 9STU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbI 110 TMPUHIIHIY
MOCJIEIOBATENIbHOTO PA3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKUX MPEICTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa J[. I. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOJUTHYECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMAYECKON COCTABIISAIOIICH HAYYHOU KapTUHBI MHUPA B JIOTUKE
e€ CHUCTeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOUIEHHWS K HAay4YHOMY 3HAHUIO H
MeToJaM TO3HaHWs B Hayke. M3ydeHue XHMHUHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHWM W3 paHEee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIOMUNA MUpPH,
«buonorus. 5—7 knacce» u «Pu3uKa. 7 KIacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (POPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XHMHUYECKUX
3HAHUM — BaKHEUIIUX (PAKTOB, MOHSATUM, 3aKOHOB M TEOPETHYCCKUX IMOJIOKEHHUM,
JOCTYNHBIX O0O0OIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKu, B



OpUOOIIEHNH K HAyYHBIM METO/JaM TIO3HAHWS TPU HW3YYCHHU BEIIECTB U
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOM M Yy4eOHO-UCCIEN0BATEIbCKON
AeSITEeNbHOCTH, OCBOCHHMU TpaBWJI OE30MacHOTO OOpalleHus C BEIIECTBAMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue I, KaK:

— (¢GopMUpOBaHHWE WHTEIUIEKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CIIOCOOHO aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HalpaBJICHHOCTh OOyYeHHs Ha  CHCTEMaTHYECKOe MPHOOIICHHE
OOyJaloOIINXCs K CaMOCTOSTENIBHOW TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcIOBHM, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyUaIOITUMUCS
OIbITa Pa3HOOOpPA3HON MAESATETHPHOCTH, TIO3HAHUS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUIOB JCATCIbHOCTH;

— (¢opmupoBaHue oOmEeH (YHKIUOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SBIICHUS
OKPY’KaIoILIEro MHUpa, WCIOJb3Yys 3HAHUS U OMBIT, MOJYYEHHBbIE NPU H3YyUYEHUU
XMUMUH, TPUMEHATh HUX IpH pEIIeHHH NpoOJieM B IOBCEIHEBHON JKU3HU U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O0Oy4arOmMXCS T'YMaHHUCTHYECKUX OTHOILIEHUH,
INOHUMAHUSl LEHHOCTM XMMMYECKHUX 3HAHUM M BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYIOBOM JESATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uis U HANpaBiICHHOCTH JaTbHEUIIETO
o0yJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX IS H3YYEHUS XMMHUU Ha YPOBHE
OCHOBHOT'0 001Ier0 00pa3oBaHus, cocraisieT 136 acoB: B 8 kimacce — 68 gacos (2
yaca B Henenw), B 9 kimacce — 68 yacoB (2 yaca B Heaento).Cpok peanu3aliui:
01.09.2025-31.08.2027 rr



COIAEPKAHHUE OBYUYEHUA

8 KIIACC

IlepBoHaYanbHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HaYK.
Tena wm BemectBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcHUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHasi Macca. MaccoBasi 10711 XUMUYECKOTO dJIEMEHTA B
COCMHEHHH.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IMHHI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpY/IOBaHUEM, U3YUEHUE U OMUCAHUE
GU3MYECKUX CBOMCTB 00paslloB HEOPraHWYECKHX BEIIECTB, HAOJIOJICHUE
¢usznuecknx (TUTaBICHHE BOCKA, TasHUE JbJa, PAaCTUpAaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUsA BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJjla C KUCIOTOM) sIBJIEHUN, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakuuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PA3ACICHUS] CMECEH: C MOMOIIBI0 MAarHuTa, (GUILTpOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadus, MpoBEJACHNUE OUYNCTKHA TTOBAPEHHOMN
COJIM, HAOJIOJEHHE W  ONHCAHUE  PEe3yJbTATOB  IPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEJIEH MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBUTE/IM HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxokaeHue kuciopoja B Mpuponae, (pu3nyeckue M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucinopoga. CrocoObl



MOJIyYeHUsT KHUCIOpoJa B Ja0OpaTopuu ©  NOpOMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEKT XUMUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »nmemeHT M mpocTtoe BewmecTBO. Haxoxaenue Boaopona B
npuposie, Gu3MUecKue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Boma kak pacTBoputTenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJIbl. OCHOBaHMSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJOB:  coyieoOpasyronie  (OCHOBHBbIE, KHUCJIOTHbIE, aM{QOTepHble) U
HecoseoOpasyromue. Homenknatypa okcunoB. @Puznyeckue W XUMUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHuW. PuU3HUECKME M XHMHYECKHE CBONCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctm MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @u3n4eckue U XMMUYECKHE CBOMCTBA COJICH.
[Tomydenue comnei.

I'eneTnyeckas cBsI3b MEXKIY KJIAaCCAMH HEOPTAHUYECKUX COCTUHEHU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJICHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCJIOPOJOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpaleHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACNO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOMIOACHUE OOPa3IlOB BEIIECTB
KOJIMYECTBOM | MOIIb, HCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWUMOJECHCTBUE BOJBI C METANIaMU
(HaTprieM ©  KaiblieM) (BO3MOXXHO HCIIOJB30BAaHUE BHUIECOMATEPHUAIIOB),



uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIHIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
uzydyeHue B3aumozeiicTBuss okcuga meau (II) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJUlaMHu, PEaKUUW HEeUTpaau3alyH, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHCHHWE OJHOTO METaljla APYTMM U3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANBbHBIX 3aJlad 1o TeMe «BakHellne KiIacchl HEOPraHMYEeCKHUX
COEIUHECHUI.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucreMa XUMHYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIacCCU(DUKAMK XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIEIOYHBIE M IIETOYHO3EMEJIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuojgHas U JJIMHHONEpPUOAHAsT  (HOPMBI
[Tepunonnueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUM CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. DnekrpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04€K aToMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuonuueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJINYECKUX CBOMCTB I10 IPYIIaM U NEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoguyeckoit CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W mnpaktuku. [[. . MeHngeneeB — y4€HbIM H
rpakIaHUH.

Xumnueckass cBs3b. KoBaneHTHas (mosisipHass W HEMOJSIpPHAs) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKILIUH.
IIporecchl okuceHus: 1 BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemnule ceéazu



Peanuzamus MeXnpeaMETHbIX CBA3CH NpU M3YYEHHMM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4E€pPe3 HCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO-HAYUHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMNEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: Marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUM 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (PM3MYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYeCKasi peaKkIus

[Tepuonnueckuii 3akoH. [lepronnueckast cucteMa XMMAYECKUX 3J1€MEHTOB /JI.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEpPUOAOB, KalMsl, KajdblUUsd U UX
COCIMHEHUI B COOTBETCTBUM C TMOJOXEHUEM »3JIeMEHTOB B Ilepmonnueckoit
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUJBI XUMHUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCKMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALNIUYECKOW PEHIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakiyii Mo pa3IundHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAaKIUHU BEIIECTB, MO TEIIOBOMY 3(dekry, 1o
M3MEHEHUIO CTETICHEH OKUCIECHHSI XMMHYECKHUX 3JIEMEHTOB, IO OOPATHUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U 3HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[Tonsitue o ckopocT xumMudeckod peakmnuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [IoHSTHEe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU W TOJIOKEHUE XHUMHUYECKOrO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJINTEbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd €  HCHOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust NEKTPOIUTUUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHU3M AUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBusi MPOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMS peakuuil. CBoWcTBa KHCIOT,
OCHOBaHMA MW coOJeil B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii 3kcnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPTaHHUYECKHX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, MPOLECCA AUCCOIMALMMU KHUCIOT, WIEIOYEed U COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHUACO MAaTEpUANIOB), TPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TPOTEKAHUS  pEeakuuid HMOHHOrO  OoOMeHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEAKUMH Ha HOHBI, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX COeIUHEHUA

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XHMMHUYECKHME CBOWCTBA HA TNpPUMEpPE  XJopa
(B3auMoOzEiCTBUE C METallaMH, HEMEeTajulaMu, UIejao4yaMu). XJIOPOBOJIOPO/I.
CongHasi KUCJIOTa, XMUMHUYECKHE CBOMCTBa, IMOJy4YeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpPraHU3M YeEJIOBEKA. BakHeWIne XJIOpUIbl U UX
HaXO0X/CHHUE B IIPUPOJIE.

OO6mrast xapakrepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune u (pu3myecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/Ia U CePhl. AJUIOTPOITHBIE MOAU(DUKAIINH KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYecKre cBoMcTBa. OKCHIBI CEpbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (QuU3HUecKue W XHMHYCCKHE CBOWCTBA (00mMeE  Kak
MPEACTaBUTENS Kjacca KHUCJIOT W crhenududeckne). XHUMHUYECKHE pPEakilny,
JeXxanme B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUsSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUcIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpoOAE. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCICHHS. A30T, pacCpoCTpaHEHHE B MPHUPOJIE,
dbuznueckue U XuMudeckue cBorictBa. KpyroBopot a3ora B mpupojie. AMMHUaK, ero
dbu3nYecKue U XMMUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coaum aMMOHMUS,
ux (pU3nYecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHe U XUMUYECKHUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENS Kjacca KHUCIOT W crueruduueckue).
Hcnonw3oBanne HUTPATOB U COJIGM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopeHuii. XuMHUUYECKOe 3arps3HEHUE OKPY’KAIOIIEH Cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutoTporHbie Mogudukanmuu pocdopa, puznueckue M XMUMHUECKHUE CBOWCTRA.
Oxcup pochopa (V) u pochopHas kucinora, pusndeckre U XUMHUYSCKUE CBOMCTBA,
nonydenue. cnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHUIA.

O6mas xapaktepucTuka 3iemMeHTOB [VA-rpynmnel. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTCNEHW  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHBIC
Monu(UKALMK, PACIPOCTPAHEHHE B TNpUpojAe, (PU3MYEeCKHe U XUMHYECKUE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B npupone. OKCuIbl yriiepona, ux
¢usznueckre W XUMUYECKHE CBOWMCTBA, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1y100aJbHOrO TOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YronpHas KUcaoTa U €€ coiu, uX (U3NYECKHEe U XMMUYECKHE CBONCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, STAHOJI, TJIMIEPUH, YKCYCHAsI KHCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W TMPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaAX, OCNKaX, YIIIEBOIaX — M UX
polii B OKM3HM 4YeJOBeKa. MarepuaibHOe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBONCTBA, IOJIyYEHUE H
npuMmenerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcune kpemuust (IV) n kpemuueBoi kuciore. CHUIMKAThl, UX UCIIOJIb30BAHUE B
OBITY, B MIPOMBILIJIEHHOCTU. BakHelIne CTpOUTEIbHbIE MaTepuajbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTr0 HMCMHOJIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJOPUI-UOHBI U HAOIIOJEHUE MPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBA
rajJjloreHOB M HUX COCJUHEHHM (BO3MOXKHO HCIIOIB30BaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ 0Opa3laMu XJOpPUAOB (TaJOr€HUJIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHMHUYECKHUX CBOWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHNE KAaUeCTBEHHON peaKIuu Ha Cyib(at-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MuecKuMu
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
cobupaHue, paclio3HaBaHUEC W M3Y4YCHHUE CBOWCTB aMMHuaka, IPOBEJCHUC
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOJICCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, QymiepeHa, O3HaAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3YYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 no treMe «BakHelnme HeMeTaJuIbl U UX COSTUHEHUS)).

MeTaJibl 1 MX COeIMHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nojioxkeHus B llepmogmueckod cucreme XumMuyeckux diaemeHto . .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpHUCTa/UIMYecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaTpsHDKeHUH MeTaioB. OU3NYecKue U XUMUYECKHe CBOMCTBA MeTaioB. O0miue
crnocoObl TonyyeHus MeTauioB. [loHATHE O KOppO3WHM METAIJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, AIOpPaTIOMHHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTasuIbl: MOJIOKEHUE B llepuogmyeckoinl cucreme XUMHYECKHX
snementoB JI. M. MeHaeneeBa, CTpoeHHME HMX aTOMOB, HaxXOXJEHUE B MPUPOJE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCUHEHUN.

IllenoyHO3EMENBHBIE METAABI MarHui W KaJblMH: TOJO0KCHUE B
Ilepuonnueckon cucrteMe xuMudeckux siaeMmeHToB JI. M. Menneneesa, ctpoeHue
MX aTOMOB, Hax0XJAeHue B npupoae. uznueckne 1 XMMHUYECKUE CBOMCTBA MAarHus
u Kanblus. BaxkHelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

ANOMUHMI: NIOJIOXKEHKE B [leproanueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B npupone. duszuyeckue u
XUMUYECKHE CBONCTBA alfoMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoguueckoil cucremMme XMMHUYECKUX JEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aTOMa, HAXOXJEHUE B mpupoae. DU3MYECKUE U
XHUMHYECKUE CBOMCTBA kese3a. OKCuIbl, THAPOKCHIbI U coiu skene3a (I1) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAJIOB U CIUIABOB, UX (DU3WUYESCKUMU
CBOMCTBaMH, M3Yy4€HHE PE3yJIbTaTOB  KOPPO3UHW  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJIbLIUSI M HATpUs C BOAOM (BO3MOXHO HCIIOJIb30BAHUE BHEOMATEpPUAJIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOU BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPUANOB), MPU3HAKOB  IPOTEKAHMS
KAUYECTBEHHBIX PEAKLMW HAa MOHBI: MarHus, KajbLMs, AJIOMUHUSA, LIMHKA, )Keje3a
(IT) m xene3a (I11), mexau (1), HabmrogeHNE U oNMKMCaHUE MPOIECCOB OKPAIIUBAHUS
IUITAaMEHU HMOHAMHU HAaTpus, Kajlusg M Kalblus (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxxknenune
METAJUIBI U UX COCAUHEHUS.

XuMHSA U OKPYKAKOUIAs cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObITy. [lepBas momoins npu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXalleil cpeabl (MpefenbHas I0MmycTUMas
KOHIIeHTpanus Bemiects, nainee — [IJIK). Ponbp xuMun B pelieHH 3K0IOTHYECKUX
mpooeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
Martepuaibl).

Mexcnpeomemnule ceéazu



Peanuzanmss MEXIpeaMETHBIX CBS3€H NMpU W3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHME Kak OOMIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEeHHO-HAYYHBIC IMOHATHS: HAydHBIM (DakT, rumores3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUA, IEePUOJTUIHOCTh, HAOJIOIEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJICTb, SBICHUE, ITaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: wmartepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIU],
U30TOIBI, PaJAMOAKTHBHOCTb, MOJICKYJIA, JJICKTPUYCCKUN 3apsj, MPOBOHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAJINIECKAs
peméTka, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMHUYECKOC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, I3KOCHUCTEMa, MHHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBICE MOPOIHI,
MIOJIC3HBIC MCKOIIAEMbIC, TOTLJIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralOTCid B XO0J€ OOy4YeHHMs] XUMUU B E€IUHCTBE Yy4yeOHOU u
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHbIMU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU, NPUHSATHIMU B
oOllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEJCHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3 AU 00YUYaIOIIUXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOUIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTALMH U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) mnaTpuoOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
U HAy4YHOMY HACJIEAWI0, TOHMMAaHUA 3HAYEHUS XUMHYECKOM HAayKh B >KU3HU
COBPEMEHHOT'0 O0OIIEeCTBa, CMOCOOHOCTH BIAAETh JAOCTOBEPHOW HHOpMAIHER O
MEPEIOBbIX JOCTMIKEHUSX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIECTBA;

2) rpa)IaHCKOT0 BOCIIMTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HON,  y4eOHOUCCIIeOBAaTEIbCKON, TBOPUECKOW M JAPYrHMX  BHAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW EATEIbHOCTH TMpHU
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABATEJNbHBIX 3aJlay, BBHINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOINIOMOINM B TIpoIecce OJTOW y4eOHOM JesITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHUME M TMIOCTYINKH CBOUX TOBApUILEH C TO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO DPAa3BUTUA HAYKA U COCTABISIOIIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
NPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[IO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIC HA IMOJY4YEHUE HOBBIX 3HAHUW I10
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphbl, B TOM 4YHUCJIE
HaBBIKOB CaMOCTOATENIbHOM pabOThl € Y4eOHBIMM TEKCTAMH, CIPABOYHOU



JUTEPATypPOr, JIOCTYIMHBIMA TEXHUUYECKHUMH CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €aMOOOpa30BaHMIO, MPOCKTHOM ¥  HUCCIIEI0BATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIATbHEUIIIEM;

4) opMupoOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »WU3HU, OCO3HAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aKOTOJIsI, HAPKOTHKOB, KYPCHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0E€30MacHOCTH TMpU  OOpaIeHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3yUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOoeCcCHOHAIBHON NESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHON CPEJIE;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOACHUS
paBUJI 0€30MACHOTO MOBEJCHUS MPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYyAIHX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH IPUPOJTHON CPENON, ISl TTOBBIICHUS
YPOBHS  DKOJOTUYECKOW KyJIbTYpPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH WX pemieHus MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B TMO3HABATEIHLHOM,
KOMMYHHUKAaTUBHOW M COMAIIBHON IPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATHI

B cocraBe wMerampeaMeTHBIX pPE3YNbTATOB BBIICISIOT 3HAYMMBIC IS
dbopMupoBaHUS MHPOBO33pEHHSI OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpPEIMETaxX W MO3BOJISIIOT Ha
OCHOBE 3HAHWW W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEIIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO U OCYIIECTBICHHIO y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HaHUMN: PACKPBHIBATh CMBICI XUMHUYECKUX MOHSATUU (BBIACISITH UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHSITHSIMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 00OBSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHU, BEIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIIuH,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAYy OOBEKTaMU H3Yy4YECHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICTYKTHUBHBIE, 10 aHAJIIOTHUH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJ DJIEeMEHTa), XUMHYecKass ¢GopMmysia W ypaBHEHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

ba3oBrble ucciieoBare/ibCKue 1eHCTBUS .

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAadyeCTBE OCHOBBI s (DPOPMUPOBAHUS THIOTE3BI IIO
POBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHWIO, OpPraHW3alldd U TPOBEJCHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3ylabTar, (GOpMyIUpOBaTH 0000IIEHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, aHAIWU3UPOBATH W HWHTEPIPETUPOBATH WH(OPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOJYyYAEMYIO U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COAEPKAHUS, CIPABOYHBIE
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh Pa3IHYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJIMMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOr0 THUIIA, TPUOOPETEHUE OMbITA B
00JaCTH  MCHOJB30BAHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMK U
WUIIOCTPUPOBATh pELIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce yuyeOHOM W
UCCJIeI0BATENbCKON JIESITENIbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOpPTAa HA COCTOSIHUE OKpY’Kalolled NPUPOIHOU
CpEbl.

KommyHuKkaTHBHBIE YHUBepCcAJbHbIe y4eOHbIe 1elCTBUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CYLIECTBY  OOCyXJaeMOoW  TeMbl, (OPMYJIHpPOBAaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO IKCIEPUMEHTa (JaO0OpaTOPHOTO OIBITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOr0 COTPYIHHMYECTBAa CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOM  JEATENIbHOCTH  TMPU  PELICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJeHns, 0OMEH MHEHUSMH, «MO3TOBBIE MITYPMBbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHI, OINpENeJeHUEe KPUTEPHEB IO OLEHKE KauyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHHBeEpCaJIbHbIe y4eOHbIE 1eCTBHA:

YMEHUE CAMOCTOSITEIIBHO OINPEAENATh UEIU JEATEeIbHOCTH, IUIAaHHPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CTIOCOOBI PEIICHHS YYCOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSATENIBHO COCTABIIATh WIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA aITOPUTM JEUCTBUA NPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OLICHMBAaTh COOTBETCTBHE ITOJIYYEHHOI'O pPE3yJibTaTa 3asBJICHHON LEIH, yMEHHE
HCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUH 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB [0 OCBOCHHUIO 00s3aTEIBHOrO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (denepanbHOM paboueil Mnporpammoit,
BBIICJIAIOT: OCBOEHHBIE OOY4YarOIIMMMCS Hay4yHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



nercTBuil, crnenuduyeckue A MOpeAMETHOM obnactu  «XUMHS», BHUJbBI
NEATENBHOCTA MO  TOJYYCHUIO HOBOTO  3HAHWs, €ro HHTEpHpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJKHBI OTpaXkaTh COPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XWMHWYECKUX MOHSATHUI: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BENMIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTENIEHb
OKHCJICHUS, XUMHYECKasi peaKius, KiacCU(pUKAIUs peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKIUu 3aMEIICHUs, pPEeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOWTadb, PaIUyC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJISIpHAsh KOBAJECHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KaTHMOH, aHWOH, PAcTBOp, MAaccoBas J0Jsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKHUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIIHIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAUHEHUSX,
CTENIeHb  OKHCJEHUS  JJEMEHTOB B  OHMHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOM CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbicH Ilepuogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE MEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT UX MOJOXeHUs B llepuonmnueckon cucreme,
3aKOHOB COXPaHEHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOMMuHYIO ¢opmy Ilepumomnyeckoi
CHCTEMBl XMMMYECKHX DJJIEMEHTOB: pa3JIM4aTh T[OHSTHUS  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y», maneie u
OombIIMEe TEPHOJBI, COOTHOCUTH OOO3HAUEHHWS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMUYecKux diemeHToB [J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00llee YUCI0 3JIEKTPOHOB
U pacnpeeneHle uxX Mo 3JIEKTPOHHBIM CIOSIM);

KJIACCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XUMHUYECKUMX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIbHON AEATEIbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aluio, Kiaccupukaiuio,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€d — Uil U3Y4YEHUSI CBOICTB
BEIIECTB W XHMHUYECKUX PpEAKUUNA, €CTECTBEHHO-HAYYHbIE METOMBI
MO3HAHUS — HAOJIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUSA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe TMpaBUjiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSMHU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeEIIEeCTB (BOAOpOAA M KHUCJIOPOJA), MPHUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHl IO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT C ITOMOIIBIO WHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHK U APYTHE).

K xonmy oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AaHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUYIECKasi CBA3b, TEIJIOBOU d(PHEeKT
peakiuu, MOJlb, MOJSPHBIM  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAs HUCCOLMAIMUS, PEAKUUH HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBecHe, oOOpaTumble U



HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKUCIEHHE W  BOCCTAHOBIICHME,
ajioTponus, aMm(pOTEepHOCTh, XMUMHUUECKasi CBSI3b (KOBAJICHTHAsi, MOHHAS,
METaJNIMYeCcKas), KpHCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIJIaBbl, CKOPOCTh XHMMHYECKOW pEaKUHWH, MPEAeIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJI30BaTh XUMHUUYECKYI) CHUMBOJUKY JUISi COCTaBJICHHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA,

ONpPEAEsATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K
onpefeéHHOMY KJIacCy COEIMHEHHUW 1o (opmynaMm, BUJ XUMHUYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, MeETAJUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTAIIINYECKOU
peLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKCHIBATh U XapaKTepH30BATh
Tabiuunyto ¢opmy Ilepuonnyueckold cUCTEMBbl XHUMHYECKHX 3JIEMEHTOB:
paznuyarh MOHSATUSL «rjaBHasg mnoArpynmna (A-rpymnma)y U «mobouHas
noarpymnmna (b-rpymma)», wmanble u OOJbIIME TEPHUOIBI, COOTHOCUTH
0o003HaueHusl, KOTOpblE MMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHCIO JIIEKTPOHOB U
pacrpesieieHie HMX 1O DJJICKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIMU
BEIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 M3MEHEHHUIO CTENCHEW OKWCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMNUCAHUE
npuMepaMyd MOJICKYJIIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YpPaBHEHUS DJEKTPOJIUTHYECKOM JAUCCOIMAIMU  KHUCJOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHUs pPEaKIHi, MOATBEPKAAIINX CYIIECTBOBAaHHUE
TeHETUYECKON CBSA3U MEXKy BEUIECTBAMH PA3IMYHBIX KIIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHHs XHUMHUYECKUX TMPEBPALICHUA B pa3IMUHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHUYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOmoaTh  MpaBuja  MOJb30BAaHUS  XUMHYECKOM  TOCyIo U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB IO TIONYYEHHIO M COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXJAIOIINE  KAuYeCTBEHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XIJIOPUI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlUU MBICIUTEIbHON JESTENbHOCTH — aHAINU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEMATU3allUI0, BBIIBICHHE
IPUYMHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIui, eCTeCTBEHHO-HAYYHbIE METOAbl TMO3HAHUS —
HaOJII0ICHNe, M3MEpPEHHe, MOJEINPOBAHUE, JKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE peCypchl
padoTbI padoThI
Pazgea 1. IlepBoHayaibHble XMMUYECKHE TOHATHSA
XuMusg — BaykHast 00/1aCThb
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MIPAKTHUYECKON JIEATEIBHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK
' peaKIu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeacrtaBuTe/ M HEOPraHUYeCKHX BelIeCTB
21 Bosznyx. Kucnopon. [lousitue 5 bu6mmoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837¢
Boaopon. [lonsarue o kucimoTax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [IOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axon u [lepuoanueckasi cucrema xumnueckux 3jaeMmeHToB [I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX diemeHToB /. 1. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue aroma
XuMH4IecKas CBS3b.

3.2 OKI/ICJ'II/Ie”:eJ'IaI)H(C:)- : 8 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTCJIbHBIC pCAKITNN
bubmmoreka [JOK
Hroro o pasnieny 15 https://m.edso;_.[ruﬂf418370
PesepBHOE Bpems 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3/1e/ioB U TeM uugpoBbie
Ne n/m P Konrpoabsubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XMMHYecKHe peaKIMH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3ZIeioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoreka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIHAITHS. 8 1 1 bu6mmoreka [JOK
' XUMUYECKUE PEAKIIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTranibl M MX coeIMHEHUSA
21 OO6mras xapaKTepUCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO1as XapaKTepUCTUKa XMMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' I https://m.edso0.ru/7f41a636
COCJIMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKIX
2.3 anemeHTOoB VA-rpymimsbl. A30T, pochop u ux 7 1 bubmorexa [OK
' PYHHEBL ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO1as xapakTepuCTUKa XMMHUECKUX
2.4 3neH1\ieHTo§ IVAl?r nbl. YTIIepoa u 8 1 2 bubmorexa [OK
' B PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Pa3gen 3. Merajiibl M UX COCANHEHUA

. bubnmoreka [JOK
31 Obume CBOHCTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiiime Metamisl ¥ UX COEIUHEHUS 16 1 2 httos://m.edsoo.ru/7f41a636
Wroro mo paznery 20
Pazjnen 4. Xumus u okpy:kawinas cpeaa
41 BemntecTBa 1 MaTepHalnl B )KU3HH deI0BeKa 3 bubmorexa [OK
) m P https://m.edso00.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
p P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
IIOYPOYHOE IINIAHUPOBAHHUE
8 KJIACC
Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Ne Hara undposbie
n/n Tema ypoxa Bceero Ko;Tpom,m)le HpﬁaKanecxne u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
IIpeamer xumun. Poss XUMUU B KU3HA 1 bu6mmoreka [JOK
yeJjioBeKa. Teia u BelecTrna https://m.edsoo.ru/ff0d210c
[TousiTre 0 MeTOaX MO3HAHUS B XUMUHU 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d227e
IIpaktuyeckas padora Ne 1 «IIpaBuna
paboThI B 1TaOOPATOPUH U PUEMBI 1 bubnuoreka [IOK
oOpailieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyIOBaHUEMY



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

Yuctele BeurectBa U cmecu. CnocoObl

bubmuoreka [JOK

4 pa3aciieHusl CMecen https://m.edsoo.ru/ff0d26ca
S — BuGmorexa LIOK
. . PHUMEP https://m.edsoo.ru/ff0d28c8
OYMCTKU NTOBAPEHHOM COJIN)»
6 ATOMBI U MOJICKYJTBI bubmmorexa [JOK
Y https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE AIEMEHTHI. 3HAKH bubmmoreka [{OK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cI0XKHBIC BEMIECTBA bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YYEHHE bubmrorexa [JOK
https://m.edsoo.ru/ff0d2d50
o | e e o e B 10K
pMYJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JICMEHTOB
11 OrtHocHTeNnbHAs aTOMHAas Macca. bubmuorexa [JOK
OTHOCUTENbHAA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCTUHEHUNU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bubnmuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMUYECKHE SBIICHUS. bubnmuoreka [JOK
XuUMHUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpOTEKaHUs bubnunoreka [JOK
XUMUYECKUX PeaKIit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnunoreka [JOK
XHUMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 | semmeorsa no ypasmemm xmvccian: bu6morera LIOK
Heets yp https://m.edsoo.ru/ff0d5708
peakuuit
18 Knaccugukarus XuMHUECKIX peakLui bubnuoreka [IOK



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

(coenuHeHMs, pa3aoKEeHUs,
3aMelIeHus, 0OMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bubmmoreka [{OK

19 DHIMITOTICAHCT O6O6HUIGHHG 1 https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3allMs 3HAHUI
20 KonTtposnsHas padota Nel mo Teme bubmoreka [IOK
«BeniecTBa 1 XMMUYECKHE PEAKLIHID) https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB
21 Bo3;3xxa Kucnopon — snemeHnt u bubmmorexa LIOK
: https://m.edsoo.ru/ff0d448e
npocroe BeniecTBo. O30H
duznyeckue €CKHE CBOMCTBA
22 KI/IP::JE)LI 0 K:I ( P;;(mﬁljlqoxflfﬂe;pl; v bubmiorexa HOK
POJIa \peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstiue 006 oxcuaax
CnocoOsI moyue ciaopoaa
23| maGoparoput 1 npovbAEHHOCTH BuGamorera LIOK
parop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 HexT XuMuIecKou
o4 peaKkuuu, MOHSITHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUYCCKHUX PEAKITUIX
TomauBo (HedTh, yroiab U METaH).
25 3ar ${3HGI§I/IC(11;03, o a, CII0COOBI iro Bubmzorexa LIOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
IIpaktnueckas padora Ne 3 mo Teme
26 «IPIOJ'I €HUE U 1(3:061/1 aHKe KUCIopoaa bubanorexa LIOK
i oup poad, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €ro CBOMCTBY
27 Bomopoa — snemeHT u ipocToe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ffod4ddo
08 duznyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bojopoaa. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 IlousaTue o KUCI0TaxX U COJISX

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Cnoco0bl moTy4eHust BOAOPO/ia B

bubmuoreka [JOK

30 naboparopun https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
| Do peon e 4 e s 10K
y1 oUp HOPOa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYecTBa
33 BEII[ECTBA Ia3a [0 €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Boraucnenus 00EMOB Tra3oB 110
34 YPaBHEHHUIO pPEaKIIMi Ha OCHOBE 3aKOHA bubmorexa LOK
i . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [ToHsTHe 00 bubmuorexa [JOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2
B .H
| Do oy Facemene B 10K
» p Pbl. https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 o teme bu6mmoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 xnenommmme onommm n avdotepnes bumorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: cOCTaB, Ki1accuduKanms, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHe CBOWCTBA bubmuorexa [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIIATypa,
46 CHOCO((SI)II) HI;)J'IyII)eHI/Iﬂ XI/IMI/I‘IZEKI/IG Bubmrorexa OK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MKy KJaccaMH bu6moreka [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O06o00meHre 1 CHCTEMAaTH3alKs 3HAHUI bubmorexa LIOK
https://m.edsoo.ru/00ad9ch2
KontposbsHas padora Ne3 mo teme
50 "O(I:{IIEBEEZ :ﬂr;ccmT HEO FZHI/IquICKI/IX Bubmzorexa LIOK
o p https://m.edsoo.ru/00ad9ela
cOeMHEHMI
Ile e
51 | smmmcon meemon, Honsmne BuGorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAaxX CXOAHBIX SJIEMEHTOB
H <
€PHOIUYECKUIA 3aKOH U BuGmorexa LIOK
52 [Tepuoaudeckas cucTeMa XUMHUYECKUX _
https://m.edsoo.ru/00ada52¢
anemenToB [l. 1. Menneneepa
53 Ileproanl, TpyNIIBI, ITOATPYIIITEI Bubmzorexa LIOK
PHOJIBL, TPYIHIBL, TIOTPYIT https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
55 CtpoeHue J1eKTPOHHbBIX 000JI04YeK bubnuoreka [IOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

aTOMOB 3JIeMeHTOB [lepuoanueckoi
cucremsl JI. 1. MenpeneeBa

https://m.edsoo.ru/00ada6bc

XapakTepucTUKa XUMHAYECKOTO
JJIEMEHTA 110 €0 MOJIOKEHUIO B

bubmmoreka [{OK

56 [Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa ajis
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuorexa [JOK
MeneneeB — y4€HBIHM, IEAAror U https://m.edsoo.ru/00ada96e
IpaXIaHUH
Pese it ypok. OGoO0mieHue
58 CI/ICTIe)f/II;I;IP;ZEH; 3HaHPII>I'IH / o bubmorexa LOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
KontponsHas padota Ned4 o teme
59 «CIT{;(I:e;I:IZ af"lr(l;)Ma ;HMHqI;CKTaﬂMCBsBB» bubmoreka LOK
. ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepoyHas pabora
60 DIJIEKTPOOTPUIIATETLHOCTh ATOMOB bubnuoreka [JOK
XUMUYECKUX DIEMEHTOB https://m.edsoo.ru/00adaab8
61 WNonnas xumuieckast cBsi3b bubmrorexa [JOK
https://m.edsoo.ru/00adac34
62 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHast HenossipHasi XuMHUYeCKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
64 Creneuy okucieHus https://m.edsoo.ru/00adae28
65 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
66 OKucauTen U BOCCTAHOBUTEIIH Eubmiorexa LTOK
https://m.edso0.ru/00adb076
67 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

CHCTEeMaTHU3alus 3HaHUHI 0 TeMe

https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2

«Ctpoenne atoMa. XUMHYECKasi CBA3bY

68 PezepBublit ypok. O0o0mIeHNE U 1 bubmuorexa [IOK
CHUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka
n/n P Bcero KO; TPOJILHBIC HpﬁaKanecxne u3yueHnusi | oOpa3oBaTejibHbIE
padoTsI padoThbI pecypebi
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOWCTB XEIMI/I‘-IeCKI/IX AJIEMEHTOB 1 bubmrorexa [JOK

N https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1 _

HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMHuueckoil CBSI3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1 1
OCHOBHBIX pa3/IesIoB Kypca 8 Kiacca

6 Knaccudukanus xuMmuaeckux 1 bubnuoreka [JOK
peaKkuuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

7 CaKIIHI HOH}IpTI/Ie 0 TOMOTCHHBIX H 1 bubmiorexa [JOK
PCAKIUTH. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

8 @DaKTOpBbI, BIUSIOLIME HA CKOPOCTh 1 bubnunoreka [JOK
XUMHUUYECKON PeaKIuu U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE bubnuoreka [IOK

9 1 _
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopus 3neKTpOIUTHUECKON 1 bubnuoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

mucconranui. CUIIbHBIE U Ci1a0ble
3IEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HMounrle ypaBHeHus peakiu bubmorexa [IOK
yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEJICTaBICHUN bubmorexa LIOK
p N https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIpPEeNCTABIEHUN 00 bubmorexa [IOK
p . https://m.edso00.ru/00add8b2
AIEKTPOJIUTUICCKON TUCCOITUAITTT
14 Tlousttie 0 runpoIN3e cojie Bubmiorexa LIOK
Ap https://m.edsoo.ru/00add9d4
15 OO6o01enre U cucTeMaTu3arus bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
ITpakTrueckast padora Ne 1.
16 <<1£)6HIGHI/IG 31<cnpe NMEHTAIILHBIX bubunorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1auy
Kourponsaas padbora Ne2 o teme
17 <<9J'IGII<)T OJ'H/ITI/EIGCKEI}I WCCOLIMAINAS bubunorexa LIOK
p a ’ https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUN B PACTBOPAXY
OO01as XxapakTEPUCTHUKA TaJIOTEHOB.
18 XI/III;]/III/IIIGCKPI/IG CBI;ﬁCTBa Ha IpUMepe bubmiorexa HOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xgoposonopoa. ConsgHas KAUCIoTa
19 XI/IME‘ISCI?I/IS CII;OI?ICTBa OJI eHI/Ie, bubmiorexa LHOK
? ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktuueckas padora Ne 2 o teme
20 «IPIOJ'I eHue colijoﬁ KHCJIOTHI bubmiorexa HOK
yd . o > https://m.edsoo.ru/00ade348
M3y4yeHUue €€ CBOMUCTB»
B
BIYUCIICHUS T10 ypaliHeHH;IM BuGmorexa LIOK
21 XUMHYECKUX PEaKIUii, €1 OJHH U3

PCarcHTOB J1aH B H30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22 OO01mas XapakTepUCTHUKA SIIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIC MOTU(UKAIIUNA CEPHIL.

Haxosxnenue cepsl 1 €€ coeTMHEHUI bubnuorexa [JOK

23 N :

B Npupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoa0po1, CTpOCHHUE, bubnuorexa [JOK
(bu3HYecKre U XMMHUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepsl. CepHast KHUCIIOTa,

25 (1)1/131/13601(1/12 u xmfnqecxne CBOWCTBA, bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIICHHOTO Croco0a
MTOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK

26 :

XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaIoIIeH Cpeibl COSAMHEHUSIMHU
cepbl

27 Brruncnenue maccoBoit J0IM BBIXO/1a bubmuorexa [JOK
MPOJIyKTa peaKIuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepuCTHUKA SJIEMEHTOB

28 VA-rpynisl. A30T, paclipoCTpaHEHHE bubnuoreka [JOK
B npupoe, puznueckue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AMMHMaK, ero pusndeckue u

29 XI/IMI/I‘IeC,KI/Ie c(goﬁCTBa MOJTyYCHHE U brbmorexa [JOK

’ yi https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas padota Ne 3 mo teme
30 «IPIOJ'I CHHUE ah}[jMHaKa H3y4YCHHUE €TO brbmorexa [JOK
. Y1 - M3V https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHAas KucJoTa, e€ pusndeckue u bu6mmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonp30BaHne HUTPATOB U COJIEH bubmiorexa LIOK

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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https://m.edsoo.ru/00adf518

AMMOHHSI B KQUeCTBE MUHEPATHHBIX
ynoopenuit. Xumudeckoe
3arps3HEHNE OKPY)KAIOIIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta

dochop. Okcun dpochopa (V) u

bubmmoreka [{OK
33 pocopuaz fneiota, (usmiccxue https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUCHUE
Ucnonb3oBanue pocdaTtos B
KauecTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
34 o .
3arps3HeHre TPUPOTHON CpeIb https://m.edsoo.ru/00adfc20
tdbocdaramu
Vruepon, pacipocTpaHeHHE B
35 pu gﬂg gmlﬁlecxl;e U XUMHYECKUE bubumorexa LIOK
PHpoJe, https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcunpl yriaepojaa, ux Gusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TPOOJIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yrieposa (1V)
37 YronpHas KucnoTa u e€ coiu bubmrorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckast pabota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KadectBennas peakius Ha kapOOHAaT- https://m.edsoo.ru/00ae027e
HOH"
[TepBoHauanbHbIE TOHATHUS 00
39 0 rpaHI/IquKI/IX BeIlleCTBaX KaK O Eubmorexa TOK
p = https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIriiepoia
40 Kpemnuuii u ero coennHeHus bubmiorexa [IOK
P & https://m.edsoo.ru/00ae080a
IIpaktuyeckas pabora Ne 5. Pemenue
a1 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME bubnunoreka [JOK

«BaxkHen1e HeMeTauIbl U UX
COEIMHEHUS

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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KonTtposneHas padota Ne3 mo teme

bubmuoreka [JOK

42 «BaXHEHIINE HEMETAILIBI 1 X https://m.edso0.ru/00ae0e18
COEIUHEHUS
OO61ast XxapakTepuCTUKAa XUMUYECKUX
9JIEMEHTOB — METAJLIOB.
Meramnuueckas CBsI3b U bubmmoreka [{OK
43 _
METaJUNIMYECKass KPUCTAJUTNYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METAIIOB
XUMHYeCKHe CBOMCTBA METAIJIOB.
44 DIEKTPOXUMHUUECKHAI P bubinorexa LIOK
P . p https://m.edso0.ru/00ae1156
HaIpsDKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
MmetauioB. CriaBel. Beruncnenns no
45 aBHEHUSIM XUMHUYECKHUX PEaKINU bubmmorexa LOK
MY p > https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJIEPIKHUT
puMecH
46 IToHaTre 0 KOPPO3UK METAIIJIOB Bubmiorexa LIOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
4t [Henotnpie MeTamis! https://m.edsoo.ru/00ae14b2
48 OKcuIpl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJLIbI — bubnmuoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxseiiue coequHEHUS KaJIbLIUs bubanorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALMS
3HAaHUU
59 JKEcTKOCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
YCTpaHEHHUs https://m.edso0.ru/00ae1886
53 IIpaktuyeckas padora Ne 6 o reme bubmiorexa LIOK

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

"YKéEcTKOCTh BOIIBI U METOIBI €6
ycTpaHeHUs"

. bubmmoreka [{OK
>4 Amommimii https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U COJTH JKeTie3a bubnuoreka [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O60611v1eHHe Y CUCTEeMaTH3aIus
3HAHHH
[IpakTueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHUYECKUX PEaKLUid, eCIi OJUH U3
60 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJEPKUT IpuUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCcOBOM JIOJIM BBIXOJIa IPOAYKTA
peakuuu
61 O606H}6HI/I€ U cHCTEeMaTu3alus
3HAHUN
KounTtponsnas pabora Ne4 mo teme
62 «Baxneiliue MeTamubl 1 UX
COEJIMHEHUS
63 Bemectsa u marepuaisl B bubnunoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYKarOLIEH CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnn bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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HKOJIOTUYECKUX MPOOIIeM

https://m.edso0.ru/00ae4270

66 PezepBHbiit ypok. O0o0IeHNE U 1 bubmuorexa [IOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBubiit ypok. O0o0mICHNE 1 1 bubmoreka [IOK
CHCTEMAaTH3aINs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIs 3HaHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




INPOBEPAEMBbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHOM MPOI'PAMMBI

8 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmMbl OCHOBHOT 0 o0mero 06p33OBaHI/Iﬂ

1

IIo Teme: «HepBOHa‘IaHBHBIG XUMHWYECKHUEC ITOHATUS»

11

PaCKprIBaTh CMBICIJI OCHOBHBIX XHUMHYCCKUX OHATHI: aToM,
MOJIEKyJla, XUMHUYECKHI DJIEMEHT, NpPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OAHOpOJHAS W HEOJHOPOJHAs), BAJICHTHOCTB,
OTHOCHTENIbHAsi aTOMHAas W MOJICKYJSIpHAas Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas [OJS XHMHYECKOTO
JJIEMEHTa B COCIMHEHHH, MOJIIPHBIN O0BEM, XUMHUECKas PEaKilvs,
KIacCHUKAIMS ~ PEaKIHWid:  peakud  COCOUHCHUS,  PEaKIHH
pa3OKEHUs, peaKIMh 3aMEIICHUs, peakimuu OOMEeHa, 5K30- U
SHIOTEPMHUUYCCKHE PEAKIMH, TEIIOBOW A (EeKT peakiuu, pacTBOp,

MaccoBasi I0JIsl BellecTBa (MPOIIEHTHAsI KOHIICHTpAIlHs) B pacTBOpe

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MMOHATUN U

IIPUMCEHATDH OTU MOHATHS IIPU OIIMCAHUHU BECHICCTB U UX HpCBpaHICHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHMBOJIMKY JIA COCTAaBJICHUA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHNX peaKI_II/Iﬁ

1.4

PpaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
INOCTOSIHCTBA COCTABa, ATOMHO-MOJICKYJIDHOTO  YUCHHA, 3daKOHa

ABorajipo

15

OIIPEACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCONHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUEC pPCaKIUU (HO qucily Hu COCTaBy

Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY AP PeKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYIIIPHYIO U MOJIAPHYHO MacCChbI

BCIICCTB




1.8

BBIUUCIIATE MAacCOBYIO JOJI0 XMMHYECKOTO 3JIeMeHTa No (opmyre

COCIMHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO IOJIIO BCUICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl NIO3HAHUS — HaOJI0/IeHuE,
U3MEpPEHUE,  MOJEIMPOBAaHUE,  OSKCIEPUMEHT  (pealbHbId U

MBICJICHHBIH)

ITo Teme: «BaxHelne NpeICcTaBUTEIN HEOPIraHUIECKUX BEILIECTBY

2.1

pacKpbeIBaTb CMBICI OCHOBHBIX XHMHUYCCKUX TTOHSTHH: OKCH[,

KHCJI0Ta, OCHOBaAHHEC, COJIb

2.2

ONpCAC/IATh NPHUHAIIC)KHOCTh BEIICCTB K OHpCI[CJ'IéHHOMy KJ1acCcy

coenuHeHul 1no ¢popmynam

2.3

KJIacCU(PHUITUPOBATH HEOPTAHUYECKHE BEIIECTBA

2.4

XapakTepu3oBaTh  (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BEUIECTB Pa3JIMYHBbIX KJIACCOB, MOATBEPXkAas OMHCAaHWE MpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI

2.5

IIPOrHO3UpoOBaATh CBOICTBa B€OICCTB B  3aBUCHMOCTH OT HX
KaQ4C€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTH IIPOTCKAaHHUA XHUMHUUYCCKHUX

IPEBpaIICHUI B pa3IMYHbIX YCIOBHIX

2.6

ClIeZIoBaTh TpaBHJAM  TIOJB30BaHUS XHMHUYECKOH TMOCYIOH U
1abopaTOpPHBIM 00OPY/IOBAaHHMEM, a TakKXKe IMpaBUiiaM OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBHUH C HWHCTPYKIHUSMHU IO BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO M COOMpPaHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpOJAa M KHCJIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C OMNpPENeNEHHOW MAacCOBOW JI0Jied  pacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATH U MIPOBOJIUTH XUMHUYECKUE IKCIICPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB IIEJIOYEH M KHCIOT C TOMOIIBIO

UHAUKATOPOB (JTakMycC, peHonPTaNenH, METHIIOPAHXK U APYTrHe)

2.7

IMPOBOANUTH paC‘léTH IO YpaBHCHHIO XUMHUYECKOH pcaknuuu

I[Io Teme: «llepuomnueckuit 3axkoH u Ilepuoauueckas cucrema
xumudeckux sneMeHtoB [[. M. MengeneeBa. CTpoeHHe aTOMOB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC pCaKknum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHIM: AApO aroMma,
BHGKTpOHHLIﬁ clioit aToMa, aTOMHasd 0p6I/ITaJ'H>, paauyc aroma,

XUMHUYCCKasd CBA3b, IOJIIpHAA W HCHOJIIPHASA KOBAJICHTHAA CBA3b,




AJIEKTPOOTPHUIIATENILHOCTh, MOHHAs CBSI3b, MOH, KaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC 3JIEMCHTBI

3.3

ONUCBHIBATh W XapaKTepu3oBaTh TaOnuuHyio Gopmy [lepmoanueckoii
CUCTEMBl XMMMUYECKHUX 3JEMEHTOB: pa3jIM4aTh MOHATHUS «TJIaBHAs
noarpynna (Arpynmna)» u «mobouynas mnoxarpynna (brpynma)y,

«Malble» U «O0JIbIINE) MEPUOJbI

3.4

packpsiBaTh cmbich [lepuommueckoro 3akona [[.M. Menneneesa:
JACMOHCTPUPOBATH TIOHUMAHUC HCpHO}IH‘IGCKOﬁ 3aBICHMOCTH CBOMCTB
XUMHUYECKHUX DJJIEMCEHTOB OT HX IIOJOXCEHUA B Hepno;mqecxoﬁ

CHUCTEMC

3.5

COOTHOCUTh  00O3HAYEHUs, KOTOpPhIE HWMEIOTCSI B  TaOJuIe
«Ilepmogmyeckass  cucrema  XuMmMuuyeckux  anemenro  JI.W.
MenzeneeBa» C YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsa] sapa, oOmiee YHucIio

JJIEKTPOHOB U PACIIPE/IETICHUE X O DJIEKTPOHHBIM CII0SM)

3.6

OIpPEaACIATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COEIMHEHUAX

3.7

OTPENeNATh BHUJ XUMUYECKOM CBSA3M (KOBaJIEHTHas W HMOHHAsi) B

HEOPraHN4YCCKUX COCANHCHHUAX

9 KJIACC

Kon
NPOBEPsIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTeJIbHOM NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUSA

1

ITo Teme: «BeliecTBo U XuMUYecKas pCakuusa»

11

pacKpbIBaTb CMbBICII OCHOBHBLIX XHMHYCCKHUX MMOHSATHM: pacTBop,
OJICKTPOJIUTBI, HEIJJICKTPOJUTHI, JJCKTPOJIUTHUYCCKAd AUCCOLMaANN,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMBIe u HeO6paTI/IMBIe pCaKuuu,
OKHCIUTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuunu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W  BOCCTAHOBJICHUC, aAJIJIOTPOIIN:,
aM(I)OTepHOCTL, XUMHUYCCKaAa CBs3b (KOBaJ'ICHTHaSI, HMOHHAas,

MCTaHHI/I‘-IeCKaSI), KpUCTAJININICCKAasA pCIJ_IéTKa, CIlIaBbl, CKOPOCTH




XUMUYECKON PEAKLUHU

1.2

HWITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATUUA U

IMPUMCHATH OTU MOHATHA IPU ONIMCAHUU BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUECKON AUCCOLMALUU KUCIOT,
LIEJIOYEH M COJIEH, IOJIHBIE M COKpAllEHHBIC YPAaBHEHMsI peaKkuui

WOHHOTO 0OMeHa

14

PaCKpbIBaTh CYHIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbLHBIX peaKum"I

MOCPEICTBOM COCTaBJIEHMSI IEKTPOHHOTO OajlaHCca dTUX peaKLni

15

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN peaKIun

Ilo Ttemam: «Hemetaiipl U WX cOoeqUHEHUSA» U «MeTalibl U UX

COEIUHEHUS

2.1

XapaKTEPHU30BaTh (OMUCHIBATH) O0IIKE U CICTTUPUICCKNE XUMUUECKHE
CBOWCTBA TIPOCTHIX W CIIOKHBIX BEIIECTB, TOJTBEP)KIas OIMUCAHUE
pUMepaMy MOJICKYJISIPHBIX ¥ MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX

XUMUYECKUX PEaKIUN

2.2

COCTaBJISITh YPAaBHEHUSI PEAKIMH, MOATBEPKIAIONIUX CYIIECTBOBAHUE

T€HETHYCCKOH CBs3U MCXKIY BEIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

ITPOrHO3UPOBATH CBOICTBaA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHMUA,
BO3MOXXHOCTH ITPOTCKAaHUA XMUMHYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHBIX

YCIOBHSIX

24

cleoBaTh IpaBWIaM  IOJIb30BAHUA XUMHUYECKOW Tmocyaod U
nabopatopHbIM OOOpyIOBaHMEM, a TakXe MpaBuiamM oOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSAMHU TIO BBINOJTHEHUIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHUIO M COOMpPAHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJAMTH PEAKIMH, IOATBEPKJAIONIME KAueCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATh OMNBITHBIM IYTEM XJIOPHI-,
Opomua, womuna, kapOonar, Qocdar, cunmkar, Ccynbdart,
TUAPOKCUAMOHBI, KATHOHBI aMMOHUS, HOHBI W3YUYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX PACTBOPAX HECOPTAHNUICCKHUX BCUICCTB

[To Teme: «XuMus 1 OKpyKarolas cpea»

3.1

PacCKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKHX IIOHSTHA: HI[K

BCIICCTBA; KOPPO3Us MECTAJJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpAllUA MBICIIUTEIbHON JIeITEIbHOCTU —




aHaJIM3 W CHUHTE3, CpaBHEHUE, 0000lIeHne, CHUCTEeMaTH3alHUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CB$I3€I>'I —  JJId I/I3y‘-ICHI/ISI
CBOﬁCTB BCHICCTB U XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJbI TIO3HAHWS — HAONIOJCHUE, HW3MEPECHHE, MOJICITHPOBAHUE,

9KCIIEPUMEHT (peabHbI U MBICJICHHBI)




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHUA

11

[Ipenmer xumuun. Posib XUMHUM B KHU3HU 4Ye€IOBEKa. XUMHUS B CHUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHUE CBONCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BECIICCTB

1.2

TTousarue o MeTogax mo3HaHus B XuMHUH. YucTele BemecTBa U cMecu. CIiocoOb!

paszaeneHust cMecei

1.3

ATOMBI W MOJICKYJIBI. Xnmudeckne diieMeHTB. CHMBOJBI  XHMHYECKHX

251eMeHTOB. [IpocThie U Cll0KHBIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE

1.4

Xumuyeckas Gpopmyna. BageHTHOCTP aTOMOB XMMHUYECKUX 3JIE€MEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcHTEeNbHAass  aTOMHAs — Macca.
OtHocuTenbHast MOJIEKYIsIpHas Macca. MaccoBasi 1011 XMMHYECKOTO JJIEMEHTA

B COCIMHCHHUU

15

KonnuectBo BemectBa. Mouib. ModsisipHasi macca. B3auMocBsi3b KOJIMYECTBA,
MacChl W YHCIA CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XMMHUYECKHE SBJICHUSA. XUMHUYECKas peaklus U e€ MpU3HAKU.
3aK0oH COXpaHEHHUsI MacChl BEIIECTB. XUMHUUYeckue ypaBHeHus1. Knaccudukarus

XMUMHYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY/I0H, C MpaBHIaMH
paboTel B Jlaboparopur H TOpuEMamMu oOpaimieHus ¢ JabopaTOpHBIM
00OpyJOBaHUEM, HW3YYCHHE W OINUCaHHE (U3UUECKUX CBOWCTB 0O0pa3lioB
HEOPraHMYECKUX BEIIECTB, HaOmroneHue Qusnuecknx (TUIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHPAHHE caxapa B CTYIKE, KUIICHUE U KOHJCHCAIUS BOJbI) U
XUMHYECKUX (TOpeHHe CBeYM, MpOKAMBaHWE METHOW  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KUCJIOTOW) SIBICHUN, HAONIOJEHHWE U OINUCaHUE
NPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakuuil (pazlmokeHue caxapa,
B3aMMOJICIICTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pasloKeHUe
ruapokcuaa menu(ll) mpu HarpeBanum, B3auMoOIEHCTBHUE JKelle3a C PACTBOPOM

conmu meau(Il), usydenue crocoboB pazeneHus cMeceit (C MOMOIIBI0 MarHuTa,




(¢bunbTpOBaHUE, BHIIAPUBAHUE, JUCTUILIALMUSA, Xpomarorpadwus), MpPOBeICHUE
OYHCTKH MTOBAPEHHOU COJIH, HAOIIOICHUE U OMMCAHKE PE3YJIbTATOB MIPOBEICHUS
OIIBITA, WJUIIOCTPUPYIOILIETO 3aKOH COXPAaHEHUs MAacChl, CO3JaHHE MOJECIIEH

MOJIEKYJI (I1apOCTEP>KHEBBIX)

Baxuelime npeacTaBuTean HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kuciopox — 21eMeHT M IpocToe
BemecTBo. HaxoxaeHue kuciopoaa B mpupoie, (pusmyueckrne M XUMHUYECKHE
cBoiictBa (peakmmu ropenus). Okcuzapl. IIpumenenue xucimopona. CrocoObt
MOJIydeHUs1 KHCIOpoJa B Ja0OpaTOpuM M INPOMBINUIEHHOCTH. KpyroBopot

KHciopoaa B mpupojie. O30H — ajutoTpornHasi MoAU(UKaLIMS KUCIOpoIa

2.2

TemnoBoil 3¢ (hekT XMMHUECKON peaklMK, TEPMOXUMHUYECKUE YpaBHEHUS, K30~
U DHIOTEPMUYECKHE peaklMU. TOMINBO: Yroib U MEeTaH. 3arpsi3HEHUE BO3TyXa,

ycuJieHUe MapHUKOBOTro 3(dekTra, paspylieHre 030HOBOTO CI0s

2.3

Bonopon — snemeHT u npocroe BemecTBo. HaxoxxaeHne Bogopoa B MpUpoae,
¢busznueckue M XUMUYECKHE CBONCTBA, MPUMEHEHUE, CIOCOOBI MOIy4YeHHS.

Kucnotse! u conu

2.4

Monspablii 00BEM Ta30B. PacuéThl MO XUMUYECKUM YpaBHEHHSIM

2.5

dusnueckue CcBoWcTBa Bonbl. Bojga kak  pacTtBopurtenb.  PacTBOpHI.
Hacepimmennbsie 1 HEHACHIIIIEHHBIE PAacTBOPHI. PacTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBasg J10Jisi BemecTBa B pacTBOpe. XUMHUYECKHME CBOMCTBA BOJBL
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HH 4YesoBeka. Kpyrosopor
BOJIbI B TIpUpOJie. 3arps3HEHHE MNPUPOJHBIX BoJ. OXpaHa M OYHCTKA

IMPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJOB: colieoOpa3yroiue (OCHOBHBIE, KHCIOTHbIE, aM(oTepHble) U
HeconieoOpazyromue. Homenkiatypa oxcuaoB. DPU3WYECKHE U XUMHYECKUE

CBOMCTBaA OKCHUIOB. HOHy‘leHI/IC OKCH 0B

2.7

OcHoBanusi. Knmaccudukanuss ocHOBaHMA: WIENOYM U HEPACTBOPUMBIE
ocHoBanus. HoMeHknatypa ocHoBaHuil. @uU3NUeCKUEe U XUMUYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccuduxamnus kucnor. Homenknatypa kucnot. dusmdeckue u
XUMHYECKHE cBoMcTBa KUCIOT. Psan aktmBHOCTH MetasuioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

29

Comu. Homenknatypa cosieil. dusmyeckne U XUMHUYECKHE CBOICTBA COJIEH.

ITony4yenue conen




2.10

I'enetnueckas CBA3b MCKAY KiIaCCaMU HCOPIraHNMYCCKUX COCIII/IHGHPIP'I

2.11

XUMUYECKUN  DKCHEPUMEHT: KAadeCTBEHHOE OIPEACICHUE  COICpPKAHUS
KHCIIOpO/ia B BO3JyXe, MOJYy4YE€HHE, cOOMpaHHE, PACIIO3HABAHUE M HM3yYECHUE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHUE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BOZHUKHOBEHUS U MPEKpalleHus ropeHus (1moxkapa), 03HaKOMJIEHHUE C
oOpa3laMu OKCHZOB M OIMCaHME MX CBOICTB, MOJy4Y€HUE, CcoOUpaHHe,
pacno3HaBaHUE M M3Y4YEHHME CBOWCTB BOJOpOJa (TOpEHHUE), B3aUMOJIEHCTBUE
Bojiopoaa ¢ okcugom meau(Il) (BO3MOXKHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmoJieHne 00pa3lloB BEIIECTB KOJMYECTBOM | MOJIb, HCCIEIOBaHUE
OCOOEHHOCTEHl  PACTBOPEHHs BEIIECTB C Pa3IMYHOM PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAcCCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJCICTBHE BOJAbI C METAUIaMU (HATPUEM U KaJbIHEM)
(BO3MOXXHO HCHOJIB30BaHUE BHJIEOMATEPUANIOB), OIpEAEICHUE pPacTBOPOB
KHCIIOT M IIeJoYed C TOMOIIbI0 HHAMKATOPOB, HCCIEI0BaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHHS
OKpackl HHJIUMKATOpPOB B pacTBOpax KHCIOT U IIeJIouYed, H3ydeHHue
B3auMoeiicTBus okcuna meau(Il) ¢ pacTBOpoM cCepHONM KHCIOTBI, KHCIOT C
METaJUIaMH, PEAKIMi HEUTpaIu3aluu, NoJydeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO MeTajyla JpyTMM U3 pacTBOpa COJH, pELIeHUE
SKCIIEPUMEHTAJbHBIX 337a4 1Mo TeMe «BaxHeillmme Kiacchl HEOPraHUYECKUX

COCTMHEHUI

[Tepunoanueckuii 3akoH u [leproandeckas cucTeMa XUMUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasl CBI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC pCAKIINU

3.1

[lepBpie MOMBITKM KIACCU(PHUKAMU XUMUYECKUX dieMeHToB. [loHstne o
IPYIIax CXOIHBIX AJIEMEHTOB (IIENOYHBIE M IIEIOYHO3EMENbHbIE METallbl,
raJIoTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdoTepHbIC

OKCHUAbI U THAPOKCHUIbI

3.2

Ilepuoanueckuit 3akoH. [lepruoauueckasi cucreMa XuMA4ECKUX 351eMeHToB J[. 1.
Menneneena. KopoTkonepuoanas u JUITMHHOTIEPUOTHAS (hopMbI
[lepuonnueckont cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsl u rpynnel. PU3NYECKUN CMBICI TMOPSAAKOBOTO HOMEpPA, HOMEPOB

Iepruoaa U rpymibl 3JIEMCHTA

3.3

CTpOGHI/IC aroMoB. CoCcTaB aTOMHBIX Aaep. H30TOnHI. 3J'ICKTpOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YeK  aTOMOB MEPBBIX 20 XUMHUYECKHMX DJICMEHTOB




ITepuognueckoit cucremsl [I.1. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO

3JIEMEHTa Mo ero nojoxenuto B [lepuonnueckoit cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHHUS pajanyca aTOMOB XMMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKMX M HEMETAUIMYECKUMX CBOMCTB IO TpyHIaM U IIEpUOAAM.
3unauenue Ilepuonnyeckoro 3axona u Ilepuoanyeckoil cucTeMbl XMMHUECKUX
3JIEMEHTOB JUIsl pa3BuTUd Hayku WU npaktukd. .M. MeHnueneeB — y4€HbId U

rpaKJaHVH

3.5

Xumnueckass cBsi3b. KoBajeHTHas (MOJsipHAas W HEMOJSIPHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XHUMHUYECKUX 3JeMEHTOB. MIoHHAS CBSI3b

3.6

Crenenb okucneHns. OKUCIUTEILHOBOCCTAHOBUTEIIBHEIC pCaKknuu. Hpoueccm

OKHCJICHHS U BOCCTaHOBJICHHS. OKHCIUTEIIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3Yy4YeHHE OO0pas3loB BEIIECTB METaNIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE THJPOKCHAA LHWHKA C PAaCTBOPAMH KHCIOT H
LIeJI04Yel, IPOBEJICHNE ONBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTEJBHBIX PEAKINH (TOpEeHHEe, PEaKIK Pa3I0KEHHs, COSTUHEHN )

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

BeniectBo u xummnueckas peakuus. [loBTopenue

11

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XMMUYECKUX 31eMeHToB .M.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHUYECKUX JJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kallus, KaJIbIHUSI W WX
COCIMHCHUN B COOTBETCTBHH C TIOJIOKCHHEM JJIEMEHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM HX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THIIBI KpUCTAJLUIMICCKUX
peH_IéTOK, 3aBHUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KpHCTaHHH‘ICCKOﬁ peH_IéTKI/I
U BUJA XUMHUYECKOM CBS3H. KJIaCCI/I(bI/IKaLII/IH W HOMCHKJIATYpa HCOPraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K pas3/iIM4HbIM  KJIaCCaM  HCOPTraHUYCCKUX COCHHHCHHﬁ,

TCHCTUYCCKAsA CBA3b HCOPTraHUYICCKUX BCIICCTB

1.3

Knaccugukanus XuMHUUecKuX peakluii o pa3IuyHbIM IpU3HAKaM (110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3 QeKTy, Mo

W3MEHEHHUIO CTEIEHEH OKHUCICHUS XHUMHYSCKUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




[0 YyYacTHUIO  KaTaau3aropa). OK30- U  HSHAOTEPMHYECKUE  PEAKIIUH,

TCPMOXUMHUYCCKUC YPABHCHUS. IlonsTue o CKOpPOCTHU XUMHUYECKOM pCaKkunu

14

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM PaBHOBECHH.
@akTOoppl, BIMAKOIIME HAa CKOPOCTh XHMHYECKOW pEAKIUMU U II0JOKEHHUE

XHUMHUYECCKOTO paBHOBCCUA

15

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLuH, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBiieHHE  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMI ¢ MCIOJIb30BAaHUEM METOJa

3JIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKON AMCCOIMALMUA. DJIEKTPOJIUTHl U HEIIEKTPOIMUTHI.
KaTtnonsl, aHnOHbI. MeXaHU3M JUCCOLMAIIMU BEMIECTB C PA3JIMYHBIMU BHUJIAMH
xumMudeckon cBs3u. Ctenenp aucconnanu. CHIbHBIC U CIIa0bIe SJIEKTPOJIUTHI.
Peakiun monHoro oOMeHa. YCIIOBHS MPOTEKaHUS PEaKIMi MOHHOTO OOMEHa,
MIOJHBIE M COKpAalIEHHbIE HOHHBIE ypaBHEHMsS peakuuid. CBONCTBAa KHCIIOT,
OCHOBAaHWUW ® COJIGMW B CBETE€ TPEACTABICHUNA 00 JIEKTPOTUTHIECCKON

nucconuanuu. KauectBeHHbIE peakiiny Ha MOHBIL. [oHsITHE O TUApPOIM3E conel

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMIICHHE C MOJCISMHU KPHCTALUTHICCKUX
pEemETOK HEOPraHWYEeCKUX BEUIECTB — METAUIOB W HEMETauioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpHUIA HATPHsl); MCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOH peakiuu OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB;
UCCIICIOBAHKE  JJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIECTB,  Ipolecca
JMCCOIMALIMM  KUCIIOT, WIeJoYer u coyied (BO3MOXKHO —HCIIOJIb30BaHKE
BUJICOMATEPHAIIOB); TPOBEJICHHE OTBITOB, HUIFOCTPUPYIOIIMX TPU3HAKH
NPOTEKAHMS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMe OcajKa, BBIJICIICHUE Ta3a,
o0pa3oBaHue BOJbI); ONBITOB, WLIFOCTPHUPYIOIIUX MPUMEPHI OKUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (FOpeHHE, PEaKIUh Pa3jioKCHHUs, COCJAUHEHUS);
pacrio3HaBaHHE HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEAKIIHA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl u ux cOeIMHEHUS

2.1

0611[35{ XapaKTCpUCTUKa TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHHA. CTpOeHI/Ie n (I)I/I3I/I‘ICCKI/IC CBOICTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHCﬁCTBHC C MfETalilaMu, HEMCTallllaMu, IJ_ICJ'IO‘{aMI/I). XJIOpOBOI[OpOII.

Consuas KHUCJI0Ta, XUMHUYCCKUC CBOﬁCTBa, MOJIy4CHHUC, IPUMCHCHUC. HeﬁCTBHC




XJIOpa ¥ XJOPOBOJOPOJA HA OPraHU3M 4YeJOBeKa. BakHehume XJIopuasl U UX

HaxO0XJIEHUE B MIPUPOJC

2.2

OOmast xapaktepucTuka 31eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe CTeNeHN OkuciaeHus. CTpoeHue u GU3NIecKue CBOMCTBA
IOPOCTBIX BEIIECTB — KHUCJIOpOJa M Cepbl. AJUIOTPONHBIE MOAU(PUKAUU
KHUCIIOPOJia U cephl. XUMHUYECKUE CBOMcTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(i)mnqecxne M XHMHYECKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK HpCACTAaBUTCIIN
KHCJIIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa, (1)I/I3I/I'~I€CKI/IG A XUMHYECKHE CBOICTBa
(oOmume Kak mpeAcTaBUTENs Kiacca KHCIOT M cnenuduueckue). XuMUYECKHe
peakuuu, Jexallue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOTy4eHUs CEepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comnu cepHoﬁ KHCJIOTBI, Ka4€CTBCHHAsA PpCaKlusa Ha
cynbdar-uoH. HaxoxxneHnue cepel U €€ COeAMHEHUH B IpUpojie. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpelbl COCIUHEHHMSIMHU CEepbl (KUCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIICHHS

2.3

OOmiass xapakTepucThka 371eMeHTOB VA-rpynnbel. OCOGEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIEHHs. A30T, paclipocTpaHeHHE B IPUPOJIE,
(dbu3uvecKkrne U XUMHIeCKHe CBOMCTBA. KpyroBopoT azota B npupose. AMMHUaK,
ero (Qusmyeckre M XMMHYECKHE CBOWCTBA, MojyuyeHue u npumeHeHue. Conu
aMMOHMS, UX (U3MYECKWEe U XUMHYECKHE CBOMCTBa, MpPUMEHEHUE.
KauecTBenHas peakiusi Ha MOHbBI aMMOHHMSI. A30THas KUCJIOTa, €€ IMOJIydyeHue,
(bu3nvecKkne W XMUMHUYECKHE CBOMCTBa (0OIME Kak TMPEACTaBUTENs Kilacca
KUCIOT U cnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHUS B
KayecTBe MHHEPAIbHBIX yI0OpeHHil. XUMUYECKOE 3arpsi3HEHUE OKPYXKalollei
Cpelbl COeIMHEHUAMH a30Ta (KUCIOTHBIE JIOK/H, 3arpsi3HEHUE BO3AyXa, TOUBbI

1 BOJIOEMOB)

24

®docdop, amnorponHsie Moauduranuu pocdopa, dpuzMUecKkue U XUMUUYECKUE
cBoiictBa. Oxcun ¢dochopa(V) u docdhopnas kucnora, ¢uznyeckue u
XUMUYECKHE CBOWCTBA, moiydeHue. lcmonb3oBanue QocdaroB B KayecTBe

MUHEPATBHBIX YI00peHHi

2.5

OOmast xapaktepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHUSA.  YTJIEpOoJ, aUIOTPOIHbIE
MoIU(UKAIMK, paclpoCTpaHeHHe B MpHUpoje, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuasl yriepona,
uxX (QU3MuUecKue M XMMUYECKHE CBOMCTBA, JEWCTBUE HA KUBBIE OPraHU3MBI,

MOJIYYCHHUEC U IPUMCHCHHUC. OKOJIOTHYECKHUE Hp06J'ICMBI, CBA3aHHBIC C OKCHUIOM




yraepona(IV); rumore3a riao0aibHOrO MOTEIUICHUS KJIMMaTa; MapHUKOBBIN
apdekr. YrompHas Kuciota M €€ coid, UX (U3MUECKHEe U XUMHYCCKUE
CBONCTBa, TMOJlydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
WoHbI. Vcronp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H

CEJILCKOM XO3SICTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHCHHSX
yriepoga (MeTaH, 3TaH, STHJICH, AalleTWJICH, STaHOJ, TJUIEPHH, YKCyCHas
kuciora). VX coctaB m xummueckoe crpoeHue. [loHsTHE O OMOJIOTHYECKH
BOKHBIX BEIIECTBAX: XHUpax, OeNKax, yrJIeBoJaX — W HMX POJIM B IKU3HU
YeloBeka. MarepuaabHOe ©IUHCTBO OPTaHMYECKMX W HEOPraHWICCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJIyY€HHUE W
npuMenenne. CoenvHeHHs] KpeMHUs B mpupoje. OOmme mpencTaBieHus 00
okcuze kpemMHusA(IV) u kpemuueBoi kucnore. CUIIMKATBI, UX UCHOJIb30BaHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTH. BajkHelre cTpouTenbHble MaTepHaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, >kene300eToH. [IpoGimeMbl Oe30macHOTO

HCII0JIb30BaHUs CTPOUTECIIBHBIX MAaTCPHAJIOB B HOBCC,HHCBHOﬁ KHU3HU

2.8

XUMHUYECKUN DKCIMEPUMEHT: HU3Y4YCHHE OO0pa3I0OB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEaKIU Ha XJIOPHU-
WOHbI W HAOJIOJCHUE TMPU3HAKOB HMX TMPOTEKAHMS; OMBITHI, OTPAKAIOIINE
(M3UYeCKre U XUMHYECKHE CBOMCTBA TAJIOTEHOB U WX COCIUHEHUHU (BO3MOKHO
WCITOJIb30BaHME BHJICOMATEPUAJIOB); O3HAKOMJIEHHE C OOpa3laMu XJIOPHIOB
(raoreHn1I0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCIUHEHUSIMH
(BO3MOXHO  HCIIOJIB30BAHHME BHJICOMATEPHANIOB); HAOMIOJIEHWE IIpolecca
00yriMBaHMUs caxapa MoJ JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, POBEICHHE
KayeCTBEHHOW peakiuu Ha cynbdar-uoH ©u HaOmoaeHue mpu3Haka e&
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (DU3MIECKUMHU CBOMCTBAMHU a30Ta, (hochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIB30BAaHHWE BHJICOMATEpUANIOB), 0Opa3amMu
a30THBIX U (HOCHOPHBIX YAOOpEeHUi; momydeHune, cooupaHue, pacrno3HaBaHue U
U3y4eHUE CBOWCTB aMMHAaKa; MPOBEJICHHWE KAuyeCTBEHHBIX pEakKlMii Ha HWOH
ammoHHMsi u  ¢ochaT-MOH ¥ U3YYEHHE TMPHU3HAKOB HMX MPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THOIM KHUCIOTHI ¢ MEIbI0 (BO3MOXHO
UCIIOJIb30BAaHUE BUJEOMATEPHANIOB); HU3yYEHUE MOJEIeH KPHUCTAUIMYECKUX
pemérok anmmasa, rpadura, ¢yIepeHa; O03HAKOMJIIEHHE C IIPOIECCOM

azicopOLIMK PacTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YITIEM M YCTPOHCTBOM




IPOTHBOra3a; IOJIydeHue, coOupaHHe, paclO3HAaBaHWE U H3y4YEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHE KAayeCTBEHHBIX peakiuii Ha KapOoHaT- u
CHWJIMKAaT-MOHbl W U3yYEHUE IMPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHUE C
OPOJYKLUHENH CHJIMKATHONW IPOMBILUIEHHOCTH; PEIIEHHUE 3KCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHenine HeMeTaUIbl U UX COEAUHEHUIY

MeTtamisl 1 uxX COCAMHCHUA

3.1

OO01as XapakTepUCTUKAa XMMUYECKUX IEMEHTOB — METAJUIOB HA OCHOBaHUM MX
nonoxenus B Ilepuonnueckoi cucreMe XuMUYecKux dnemeHtoB ..
MeneneeBa u cTpoeHust aroMoB. CTpoeHue MeTaJuIoB. MeTanyeckas CBsi3b U
MeTajyInyeckasl KpUCTaJUIMUecKas pemeéTka. IEeKTPOXUMUYECKUH  psf

HaIpsKEHUH METaJIOB

3.2

duznyeckue U XUMHYECKUE CBOICTBa MeTauioB. O01ue crnocoObl MoJydyeHus
MeTayutoB. [IoHITHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI UX OT
koppo3uu. CriaBsl (CTajab, 9yryH, JIOPATIOMUHNN, OpOH3a) H UX IPUMEHEHUE B

OBITY ¥ IPOMBIIIEHHOCTH

3.3

[[lemounple MeTa/Ibl: MOJOXKeHHEe B Ilepuomuyeckoi CUCTEME XUMHYECKHX
anementoB /.M. MeHaeneeBa; cTpoeHHE UX aTOMOB; HaXOXKJICHHE B MPUPOJE.
dusnveckue 1 XUMUYECKHUE CBOMCTBA (HA MpuMepe HaTpusl U Kaust). OKCHIbl U
TUAPOKCUABI HaTpus W Kaimus. [IpuMeHeHue IeTOYHBIX METAIOB U HX

COCTMHECHUN

3.4

[llemoyHo3eMenbHBIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHHUE B
[Tepuoanueckoit cucteMe xuMudeckux saeMenToB .M. Menaeneesa; ctpoenue
WX aTOMOB; HaXoOXXJeHHE B mpupojac. PU3HMYECKHME M XHMHUYECKHE CBOMCTBA
MarHus M Kanblis. BakHeWmme coeauHEeHUs KabIUs (OKCHI, THAPOKCHI,

coin). JKEcTkocTh BObI U CIOCOOBI €€ yCTpaHEHHsI

3.5

ANIOMHUHHI: TIOJIOKEHHE B HepHOHquCKOﬁ CUCTEMC XMMHWYCCKHX JJICMCHTOB
I[I/I MeHneneeBa; CTPOCHHUEC aTOMa, HAXOXACHUC B IIPHUPOAC. dusznueckue u
XHMHUYECKHE CBOMCTBA aJTFOMHHUS. AM(bOTepHBIe CBOIiCTBa OKCH/Ja U THAPOKCHU A

AJIFOMUHUA

3.6

Keneso: monoxxeHne B HepHOHquCKOﬁ CUCTEMEC XUMHNUYCCKHUX JJICMCHTOB I[I/I
MeHz[eneeBa; CTPOCHHUEC aTOMA; HAXOXJICHUC B MPHUPOIAC. dusznueckue u
XHUMHUYECKHE CBOMCTBaA JKejesa. OKCI/I,I[BI, TUAPOKCHUABI U COJIN )KCJ'IC?»B.(H) u

xene3a(Ill), ux cocras, cBOCTBA U MOJIy4EHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (I)I/I3I/I‘-IGCKI/IMI/I CBOI\/'ICTBaMI/I; HU3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCTAJIJIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocobeHHocTEN
B3aMMOJICICTBUS OKCHJA Kajdblud M HaTpusi C BOJOM (BO3MOXHO
HCIIOJIb30BAHUE BHUACOMATEPHUAIIOB); HCCIEAOBAaHUE CBOMCTB JKECTKOM BO/IBI;
mpolecca TOPEHUs Kejle3a B KUCIOPOAEe (BO3MOXHO —HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIMH HA HOHBI
(marnus, kampuus, amoMunus, muHka, sxenesa(ll) m xemesza(Ill), menu(Il);
HAOJIIOICHUE U ONMHMCAHUE MPOIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMH HATpHS,
Kausg W Kajublusg  (BO3MOXKHO  HCIIOJB30BAHHWE  BHUIACOMATEPHUAJIOB);
rcciaeaoBaHue aM(OTEPHBIX CBOWCTB THUIPOKCHIA AIIOMUHUS M THUIPOKCHIA
[IMHKA; PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «BakHeime MeTauisl 1

nX COCAUHCHUA»

XHUMHS B OKpYXKarolas cpena

4.1

HoBeie Marepuanbl U TexHoJoruu. BemecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XMMHS U 3[I0pOBbe. be3onacHoe MCMoJIb30BaHUE BEIMIECTB U
XUMUYECKUX peaknuid B ObiTy. [lepBas momomp Mpu XUMHUUYECKHX OXKOTax H

OTPABJICHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHMHUYECKOE  3arps3HCHHE
okpyxatomer cpeapl [1JIK. Pons XumMum B pemieHnu SKOJOTHYECKUX MPOOIeM.
[IpuponHble MCTOYHUKH YTJIEBOJIOPOJOB (yrojiab, MPUPOJHBIN Ta3, HE(PTH),

MPOJIYKTHI UX NIepepabOTKU, UX POJb B OBITY U IPOMBIILIEHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: H3ydeHHE 00pa3lioB MaTEpUaIoB (CTEKIO, CIUIABBI

METaJIJIOB, MOJIMMEPHbBIE MaTEPUAIIBI )




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopasosanus Ha ocHoBe ®I'OC

1

[Ipencrasnenue:
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O TI03HABAEMOCTH SBJICHUH MPUPOJbI, NOHMMaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHUYECKOW HAayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIel KyIbTypbl M IPaKTUYECKON
NEATENbHOCTH YeJI0OBEKAa B YCIOBHMSX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHUEC MECTAa XUMHU CPEAN JAPYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJIaX MO3HAHUS, B TOM YHUCJE 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX MCCIEAOBAHUS BEHIECTB W MU3Y4YEHUSA
XUMHYECKUX PEaklMi; YMEHHE UCIOJb30BaTh MOJACIH  JUIA

00BSACHEHUS CTPOCHUS aTOMOB U MOJIEKYII

1.3

o chepax npodeccuoHaNBHON NEATEIbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSX
XMMHYECKON HayK{, YTO TO3BOJUT OOydaloluMcsi paccMaTpHUBAaTh
XUMHIO Kak cepy cBoelt Oyaymieil mpodeccnoHanbHOM 1eSTeIbHOCTH
U c/ejaTh OCO3HAHHBIA BBIOOP XMMHMH Kak HpO(UIBHOIO IMpeaMeTa

IIPU [Iepexo/ie Ha YPOBEHb CPEIHEr0 00IIero o0pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHUMHUYECKHX 3HAaHUH U YMCHHUE IPUMCHATH

CUCTEMY XUMUYICCKUX 3HaHHﬁ, KOTOpas BKIIFOYAcCT:

2.1

Ba)KHEHIIME XUMHYECKUE IIOHATHS: XHUMHUYECKHI DJJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IMPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPOJIHAsA CMECh, OTHOCHTENIbHbIE aTOMHAas M MOJIEKYIsIpHas
MacChl, KOJHMYECTBO BEIIECTBAa, MOJIb, MOJISIPHAs Macca, MOJISPHBIHA
00BEM, OKCHJ, KUCIOTa, OCHOBAaHHE, COJIb (CpPEeNHsA), XUMHUYECKas
peakuusi, peaklUu COCIUHEHHUS, PEaKLUHH pa3JIoKEeHUs, PpPEeaKIun
3aMelleHus, PeakMi oOMeHa, TEermIoBo 3(pdeKT peakiuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PAacCTBOP, MAccoBas JOJS XUMHYECKOTO
3JIEMEHTa B COEIUHEHUHU, MAacCOBast A0S U MPOLIEHTHAs KOHLEHTPALIUS

BCIIICCTBA B paCTBOPEC, AApPO aTOMaA, 3J'ICI(TpOHHBII71 cloi aroMa, aTOMHas




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBSI3b, JICKTPOOTPULIATEIIBHOCTD, MOJISIPHAS U HENOJIIpHAs
KOBQJICHTHAsl  CBsI3b, MOHHAas  CBSA3b, METALIMYECKAs  CBS3b,
KpUCTAJUIMUECKass pelmérka (aToMHas, HWOHHAsA, MeTaJlJIn4yecKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHMOH, JIEKTPOJUT U HEAJIEKTPOJIUT,
AIEKTPOIUTHYECKAs AUCCOLMALMA, PEAaKLUUU HMOHHOIO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEaKIMM,  OKUCIHUTEIb U
BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEoOpaTHMBbIE peaKIuy,
CKOpPOCTb XMMHYECKOM peakuuu, Karanusatop, IIJK, xkoppo3us

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XHMHUHU: 3aKOH COXPAaHEHMsI MaccChl,
nepuoguueckuii  3akoH J[.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTajJIpo

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHus

3JIEKTPOJIUTHYECKON AUCCOLIMAIIIHI

Brnanenune ocHOBaMM XUMUYECKOW IPaMOTHOCTH, BKIIFOYAIOIIEH:

3.1

YMEHHUE TPAaBUIIBHO HCIIOJIF30BATh N3YUEHHBIC BEIIECTBA H MAaTEPHAIIBI
(B TOM uHncie MHUHEpalbHBIC YIOOpEHHS, METaUTbl M CILIaBHI,
NPOAYKTH TEepepadOTKU MPUPOIHBIX HCTOYHHKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SHCTBE, HA
NPOM3BOJICTBE W TMOHWMAHHE 3HAYCHHUS >KUPOB, OCIIKOB, YIIIEBOJIOB
JUIsSL OpraHu3Ma YeJIOBEKa; yMEHUE TPOTHO3UPOBATH BIIMSIHHE BEIECTB

U XUMHUYCCKUX ITPOLECCOB HA OpraHMU3M 4YC€JIOBCKA U OKPYKAIOIIYIO

IPUPOJIHYIO CPETY

3.2

YMCHHUEC HUHTCIPpUPOBATL XUMHUYCCKUC 3HAHUA CO 3HAHUAMHU JOPYTUX

y‘le6HBIX nmpeaIMETOB

3.3

HaJIN4HC OIIbITa pa6OTLI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(i)OpMaI_II/II/I
10 XUMHHN (Haquaﬂ U HAYYHO-IIOIIYJISIpHAA JIMTCpATypa, CIOBAPHU,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBAThb I/IH(l)OpMaI_II/II-O O B€HIICCTBAX, HX
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM MMPUMCHCHUN u YMEHUEC

HCIIOJIb30BaTh €€ I peuICHus y‘Ie6H0'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHoBaMH HOHSATHMHOIO afnrmapara “¥ CHMBOJUYCCKOT'O

A3bIKa XUMHHN 11 COCTABJICHUA (I)OpMy.TI HCOPraHN4YCCKUX BCIICCTB,




YPaBHEHMM  XMMHYECKHX  PEAKIUM; OCHOBAMH  XMMHWYECKOU

HoMmeHknarypsl (IUPAC u TpuBHaibHOI)

YMeHue oOBACHATH CBS3b MOJOXKEHHs 3ieMeHTa B Ilepuonmueckoit

CUCTCMEC C UYHCIOBBIMU XapPAKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsija sjpa, oOlee 4Yucio
JJICKTPOHOB), PACIPEICICHHEM JJIEKTPOHOB [0 SHEPreTHUYSCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAIUS U KAJTBIIUS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOWMCTB
XAMHYECKHAX JJIEMEHTOB (paJlyCc aroMma, JJIEKTPOOTPHUIATEIHHOCTS),

6 MPOCTBIX U CJIOXKHBIX BEHIECTB OT TIOJOXKEHHS DJIIEMEHTOB B
[Tepuognueckoit cucreme (B MajblXx MepuoJaXx U TJABHBIX
MOJITPYIINAX) U AIEKTPOHHOTO CTPOSHUS aToMa

7 YMmenue kinaccupuImpoBaTh:

7.1 XHMHUYECKHE DJIEMEHTBI

7.2 HEOPraHMYECKHE BEIeCTBA

7.3 XMUMHYECKHE peaKluu

8 YMeHue onpenensirTh:

a1 BAJICHTHOCTh U CTETICHb OKWCJICHUS XHMHUYECKHX JJIEMEHTOB, 3apsii

' HMOHa

82 BHUJI XMUMHUYECKOW CBSI3M M THI KPUCTAJUIMUYECKOW CTPYKTYphl B

' COCAMHEHUSX

8.3 XapakTep cpepl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHUH)

8.4 OKHCIIMTEIIb M1 BOCCTAHOBHUTEIIb

9 YMeH#ne XxapakTepru30BaTh (PU3NIECKUE U XUMHUECKHE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCJIOPOJ, O30H, BOJOPOJ, rpadur, ammas,

9.1 KpeMHHH, a3oT, (ocdop, cepa, XJIOp, HATPUH, KaJIMA, MarHum,
KaJIbIIMH, aJTFOMUHHM, )KEIe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCJIE HMX BOJHBIX pPacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOM, CEPOBOJOPOI, OKCHUABI M THUAPOKCHIBI

9.2 metamnoB [-IIA rpynm, amomunus, meau (II), mmnka, xenesa (II u

. IIT), okcuapr yrnepona (I u IV), kpemuus (IV), azota u dpocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a30THCTas, a30THas,
(docdopHas, yroiapHasi, KpeMHUEBasI KUCIOTA M UX COJIH)

9.3 NPOTHO3UPOBaTh W XapaKTepU30BaTh  CBOMCTBA  BEIIECTB B




3aBUCHUMOCTHU OT UX COCTaBa U CTPOCHH:A, TPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOI>'ICTB, BO3MOXHOCTDb IMPOTCKAHUA XUMHUUYCCKUX

IIPEBPALLCHUH B PA3JIMYHBIX YCIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE 1 HOHHBIE YPABHEHMS PEAKLUN, B

10
TOM YHCIIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCJIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOIIUX ~ XMMHUYECKHE CBOMCTBA HM3YyYEHHBIX KJIACCOB
' (Tpymnn) HeOpraHU4YeCKHX BEIECTB
10.4 MIOITBEPIK IAIOITNX TeHETUIECKYIO B3aMMOCBSI3b MKy HUMH
11 YMeHnue BIYUCIATH (IPOBOJIUTH PACUEThl):
111 OTHOCUTEJIbHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJII0 XUMUYECKOTO AJIEMEHTA B COETMHEHNN
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPaBHEHMSIM XHMHUYECKUX pPEaKIUil U HaXOOUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WJIH MPOYKTOB pPeaKIiuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4dHOro  TMo3HaHUs  (HabOmoaeHHe,
191 U3MEpEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) [TPH U3YYCHUH BEIIECTB U
' XUMHYECKUX SIBIIEHUH; yMeHue chopmynupoBaTh MpoliemMy u
IPEIUIOKUTH YT €€ pelIeHus
125 0e3omacHON pPabOTHl ¢ XUMHUYECKHMMH BEIIECTBAMH, XHMHYECKOU
' MOCY/IOH U J1ab0paToOpHBIM 000PYI0BaHHEM
npaBwiiaMy 0€30MacHOTO OOpaIleHuUs ¢ BEIIECTBAMHU, UCIIOJIb3YEMbIMH
B TMOBCEHEBHOM JKM3HU, IPABUIIAMU MOBEICHUS B LEISIX COEpeKEHUs
e 3I0POBbsI M OKpYXKAaIoUIeil MPUPOAHON Cpelbl; TOHHMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPraHU3MbBl OMPEIeNEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIIIEHUS M TPEJOTBPAIICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTHuecKWX HAaBBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHUS
CIEIYIOIIUX XUMUYECKHX IKCTIEPUMEHTOB!
131 U3yYeHHUE U OMHCaHUe (PU3NIECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU,; OIIBITHI,




WUTIOCTPUPYIOIIUE MPU3HAKU MTPOTEKAHUS XUMHUECKUX PEAKINI

13.2

M3Y4CHHE CIIOCOOO0B pa3aeeHus cMecei

13.3

NOJTy4eHHE KHCIOpOoJa M M3Y4YEHHE €ro CBOWCTB; IOJIY4EHUE
BOJIOPOJIa U U3Y4YEHHUE €r0 CBOMCTB; MOJyYE€HHE YIVIEKUCIOIrO ras3a u

HN3YUCHHUEC €TO CBOI\/JICTB; IMMOJIYYCHHUEC aMMHAaKa U U3YUCHHUC €CTO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEICHHOM MAcCOBOM  JIOJIEH

PacTBOPEHHOTO BEUIECTBA

135

NIPUMEHEHHE WHIUKATOPOB (Jrakmyca, METUJIOpaHXa 54
dbenondTanenHa) sl OMpeneNeHUsT XapaKTepa Cpelbl B pPacTBopax

KHUCJIOT U LIeI0YeEN

13.6

WCCIICIOBAHUE M OMNUCAHHE CBOWCTB HEOPTraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3AMMOACHCTBUS KUCIIOT C METAJJIAMH,
OKCHJaMU  METaulOB,  pPacCTBOPUMBIMM U  HEPACTBOPUMBIMH
OCHOBAHMSIMM, COJISIMH; TMOJYYEHHE HEPACTBOPHUMBIX OCHOBAHMIA;
BBITECHEHHE OJIHOTO MeTajyla JpYrMM W3  pacTBOpa  COJIH;
uccneaoBaHue amM(@OTEpPHBIX CBOWCTB THAPOKCHIOB ATIOMHHHUS U

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIC KJIACChI
HEOPraHUIECKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
Iucconmanusay; «BaxHellnne HeMETAUIBI MW HUX COCOUHEHHS»;

«Baxnennne MeTalIbl U UX COCOUHCHUA»

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIIHE MIPU3HAKU
MPOTEKAHUS PEAKIMi MOHHOTO OOMEHA; KavyeCTBEHHBIC PEAKIMH Ha
IMPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HOHBI: XJIOPHJI-, OpOMUI-,
uoaua-, cynbdar-, ¢ocdar-, kapOOHAT-,  CHIHKAT-AaHUOHBI,
THAPOKCU-UOHBI, KATHOHBI aMMOHHS, MarHusl, KaJbLHs, aIFOMHHUS,

xkenesa (2+) ukenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

MNPEACTABIATL  PE3YJIbTATBI  3KCIICPUMCHTAa B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABIATH OSMIIMPUYCCKUC

3aKOHOMCPHOCTU

14.2

YCTAaHABJIMBATDL CBA3U MCKAY PCAJIbHO Ha6J'II-OI[aeMBIMI/I XUMHYCCKNMHU
SABJICHHUAMU U IIpOoHECCaMiU, IPOUCXOJAINMHA B MAKPO- U MUKPOMHUPE,

OOBSCHATH MIPpHUYHHbI MHOFOO6p3.3PI${ BCIICCTB




HEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTOHSTUS
11 YucTteie BemecTBa U cmecu. CiocoObl pa3ieieHus: CMece
19 ATOMBI W MOJIEKYJbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHYECKHX
' anemMeHTOB. [IpocThie 1 ClIOKHBIE BEIIECTBA.
13 Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUUYECKHX JIeMEHTOB. CTEleHb
' OKHUCJICHUS
3aKkoH TIOCTOSIHCTBA cocraBa BemiecTB. OTHOCHTENbHAs aTOMHasi Macca.
14 OTtHOcuTENnbHAs MOJIEKYIIsIpHAas Macca. MaccoBast 10JIsl XMMHYECKOTrO 3JIEMEHTA
B COCIMHEHUU
L5 KonmnuectBo BemectBa. Moabs. MomsipHas macca. MossipHbIE 00BEM Ta30B.
' B3anMocBsI3b KOTMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IUHHMI] BEIIECTBA
16 @u3nyeckue U XMMHUYECKHE SBJICHMS. XUMHUYECKasl peakuus U e€ MPHU3HAKU.
' 3aKOH COXpAaHEHHUs MacChl BENIECTB. XUMUYECKUE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH W llepuogmyeckass cucTeMa XMMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMudeckux anementon J[. M.
2.1 MenneneeBa. [leproasl u rpynmnbl. U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,
HOMEPOB [I€PUO/IA U TPYIIIIbI 3JIEMEHTA
Crpoenune aromoB. CoctaB aTomMHbIX sijep. M3oTtombl. DiekTponsl. CtpoeHue
2.2 JNEKTPOHHBIX O0OJoYeK aroMoB mepBbiX 20 XUMHYECKHX DIIEMEHTOB
Ilepuonnueckoit cucremsl /.. Meneneera
3aKOHOMEPHOCTU B MU3MEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NepUOJIOB, Kalus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPHUIATEIHLHOCTH,
2.3 METAJIMYECKUX W HEMETaJUIMYeCKMX CBOMCTB) M HMX COCIMHEHUH B
COOTBETCTBUMU C TIOJIOXKEHUEM »3JeMeHTOB B Ilepmoauueckoil cucreme u
CTPOEHHEM MX aTOMOB
3 Crpoenue BemiecTsa
Xumudeckass cBs3b. KoBaneHTHass (MONsipHAas M HETOJISIpHAsi)  CBSI3b.
3.1 DNEeKTPOOTPULIATENBHOCTh XUMUYECKMX  2JeMeHTOB.  MoHHas  CBs3b.

Merannuueckas CBSI3b




3.2

Tunsl KpUCTAUIMYECKUX pEHIETOK (aTOMHAasg, MOHHAs, METaUTUYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKH U BUJAA

XUMHYECKOHN CBIA3U

Baxueiimne npeAcTaBUTENIM HEOPraHUYECKUX BewecTtB. Hemertamibl u ux

COCAMHCHUS. Merannsl 1 uX COCANHCHU A

41

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX COCIMHEHUH: OKCHJIOB
(coneobpazyrormiue: OCHOBHBIE, KHCJIOTHBIE, am(pOTepHBIE) 51
HecoseoOpa3yrolye; OCHOBaHMK (IIENOYM W HEPAaCTBOPUMBIE OCHOBAHWS);
KUCIOT (KUCIIOpOoJcOoAepKaliiue U OECKUCIOPOJIHBIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBI€); COJIEH (CPETHUX U KUCIIBIX)

4.2

@Ou3nYecKue UM XHUMUYECKHE CBOWCTBAa IPOCTBIX  BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia, XJIOpa, KACIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyueckie W XUMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAIJIOB: JIMTHA,
HaTpusd, Kajlusd, Marius U KaJlbWd, aJIIOMHUHHA, KCJIC3a. :‘)HeKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSIKEHUN METaIOB

4.4

DU3NYECKUE U XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX COCAMHEHHI HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOOPOIa, AMMHUAKA

4.5

dusnuecKkue ¥ XUMUYECKHE CBOMCTBAa OKCHIOB HemertasioB: cepol (IV, VI),
aszota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(IV). IToayuenue

OKCHJIO0B HEMETAJJIOB

4.6

Xumudeckue cBoictBa okcuaoB: MetaioB |A-IIA rpynn, nuaka, meau(Il) u

xenesza(ll, 11). TTonydenne oKCHIOB METAIIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBAHUI U aM(pOTEPHBIX THIPOKCHUIIOB (Ha MpUMepe
THIPOKCUJIOB  alIOMUHMS, Kene3a, LuHKa). [lomyueHue ocHoOBaHuii U

aM(bOTEePHBIX TUIPOKCH]IOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (hochopHOi, KpeMHUEBOU, yronbHOH. OcobObie
XUMUYECKUE CBOWCTBA KOHLIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

HOJ'Iy‘ICHI/Ie KHUCJIOT

49

OOu1re xuMu4eckre cBoicTBa cpeHux cosell. [lonyuenue comnei

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOPOJ4, KHUCIOpOJda, aMMHAKa,

YIJICKUCIIOIO ra3a B na60paT0pHH

411

HonyquI/Ie aMMMHakKa, CepHOI>’I U a30THOM KHCJIOT B MPOMBIIIJICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIY4YCHUS MCTAJJIOB
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I'enernueckas CBA3b MCXKAY KJIIaCCaMH HCOPIraHN4YCCKHUX COGIII/IHGHI/Iﬁ

XHUMHUYECKUE PEAKLIUU

5.1

Knaccugukanuss XUMHYECKUX PEaKIUi MO Pa3InYHbIM MPU3HAKAM: TI0 YUCIY U
COCTaBY YYaCTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY 3(¢dekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX SIICMECHTOB

5.2

TennoBo# A3PPeKT XUMHUUECKON peakui, TePMOXUMHUYECKHE ypaBHEHUS. DK30-

1 SHAOTCPMHUYCCKHUEC PCAKIIUU. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'IBHI:Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBHUTCIIN.
[Ipouieccbr  okucIEHUS A BOCCTAaHOBJICHUI. DNIeKTPOHHBIHN Oaitauc

OKHUCIINTEILHOBOCCTAaHOBUTEIBHOM peaKkunun

2.4

Teopust MeKTPOTUTUUECKON Arcconnanuu. KaTHoHbI, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIHUTEI. CunbHbBIE U Cl1a0bIe SJICKTPOJINTEL. CreneHb JUcconuanuun

9.5

Peaknuu monHoro oOMeHa. YcCIoBUS TPOTEKAHHs PEaKIWii MOHHOTO OOMeEHa,

MTOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE YPAaBHEHHUSI PEaKIINN

XHUMHS B OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IOBCEIHEBHOW HM3HHM 4YesoBeKa. be3omacHoe
UCIOJb30BAHNE BEUIECTB M XUMHUYECKHUX PEeakUUid B j1abopaTopuu U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKUX 0KOraX U OTPaBJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MperIoTBPALICHUS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (ITJK). Ponp xumum B
pPEILIeHUH JKOJIOTUYECKUX TMpolieM. VYcuieHWe mapHUKOBOro sddexra,

Paspymi€HUE O30HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpeMHUS U UX COCITUHCHHUH B
OBITY, MEIUIIMHE, TMPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHune
METAIJIOB M CIJIAaBOB (CTalb, YYI'yH, AIOPATIOMUHUHN, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH MX coequHeHUi. [IoHSATHE 0 KOPPO3MH METAIOB, OCHOBHBIC

CIIOCOOBI 3alllUThI UX OT KOPPO3UH

6.4

[IpupoHBIE MCTOYHHKHM YTJIEBOJOPOJOB (Yrojib, MPUPOIAHBINA ra3, HePTh),

MPOJIYKTHI X MepepaboTKu (O€H3MH), UX POJIb B OBITY U TPOMBIIILIEHHOCTH

6.5

HepBOHaHaHLHLIe MOHATHS 00 OpPraHN4YCeCKUX BCIICCTBAX KAaK O COCAUHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAHOJI, IIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE 0 OMOJIOTUYCCKH BaXKHBIX BCIIICCTBAX: JKUPAX, 6CJ'IK8.X, yriieBo4ax — U ux

POJIN B ) KU3HU YCJIIOBCKA




PacuéTer:

7.1 1o (hopMyiTaM XUMHUYECKUX COCIMHEHHUN
7.2 Macchl (MaccoBOi) JI0JI PACTBOPEHHOTO BEILIECTBA B paCTBOpE
7.3 110 XUMUYECKUM ypPaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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