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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBIECHHbIX
B ®I'OC OO0, a Takxe Ha OCHOBe (eaepanbHOH paboyell NporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENogaBaHus y4eOHOro nmpeamMera « XuMushy
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O LENAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIONIUXCS CPEICTBAMU Y4eOHOTO
npenMera, YCTaHABIINBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET PACHPEACIICHUE €ro IO KjaccaM M CTPYKTypUPOBaHHUE IIO
paznenaM M TeMaM MPOrpaMMbl IO XHMHUH, OMNpEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro mporecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYaroumxcs, OmNpenensieT BO3MOXKHOCTH — IpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4e0HOTO CoJIepKaHUsI.

3HaHME XHUMHUHU CIY>KHUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM E€IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUS KyIbTYphl TUYHOCTH, €€ 001Iel U (HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OOy4YaromMXCs, HABBIKOB HX CaMOCTOSITEIIBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B IPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YyYarOIINXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
COJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWEeM 0a30BOM HAYKH XMMHH Ha ONpPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBbHBIX 3HAYUMBIX TOHSATHIM
OpraHUYeCKON XUMHUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxona Kk e€ uzydeHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbI 10 MPHUHIIMITY
MOCJIEIOBATEIILHOTO Pa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEJACTaBICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHHUU aTOMa U XUMHYECKOU CBSI3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MIOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyromMy, BBITIOJNHAS (YHKIUH OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Yy4YaeMbIX BEUIECTB.

OcBoeHHME TMPOrpaMMbl [0 XHUMHH  CIIOCOOCTBYET  (hOPMHPOBAHHIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KApTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. VM3yyeHue XMMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee HW3YYCHHBIX YUYEOHBIX NpeaMeToB: «OKpYyKamMUil MUpy,
«buonorus. 5-7 knacce» U «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBHI.
3amadya ydyeOHOro mpeAMeTa COCTOUT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUYECKHX
3HAaHUN — BaKHEUITHX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX TMOJOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapakTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM T[IO3HAHUS TPU W3YYCHHH BEIECTB U
XUMHYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipy u3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENI TaKKUe LI, KaK:

— (opmMupoBaHHE MHTEIUIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PELICHUH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOITUMCS YCIOBUSAM KHU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOy4YaromMxcsd K CaMOCTOSTENbLHOW TO3HABATEIBHOM JAESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCiIOBHM, CTOCOOCTBYIONINX MPUOOPETEHUIO0 00YyUarOIIMMUCS
OTbITAa Pa3HOOOPA3HOW NEATETLHOCTH, IMO3HAHHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCIOIIUX YHHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JEATCILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh UM OIEHUBATH SIBIICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, MOJYYEHHBIE MPU H3YYCHHUU
XUMHUH, TPUMEHATh HMX TMpPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU W
TPYJOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE Yy OOYy4YalOIIUXCS TYMaHHCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHs CBOETO 3/I0POBbS U OKPY>KAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOGWMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0y4eHHUsI.

OOmiee uncaO YacoB, OTBEAEHHBIX IS HM3yUYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 yacos: B 8§ kiacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE OHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemectBa. Pu3nMyecKWe CBOWCTBA BEIIECTB. ATPETAaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHMBOJIBI XUMHYECKHUX
3neMeHTOB. [IpocThie U ClI0XKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA CcocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHAs Macca. MaccoBas J0Ji1 XMMHUUYECKOIO 3JIEMEHTA B
COEJIMHECHUMU.

KonuuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMocBsA3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMHUYECKUX COCTMHEHUI.

®u3NYECKUe U XUMUYECKUE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PY/I0BaHUEM, U3YyUYEHUE U OINKCAHUE
¢u3nuecknux CBOMCTB O0pa3IlOB HEOPraHUYECKUX BEIIEeCTB, HAOJIOIECHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PE3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEIIE MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHelilye npeacTaBuTe/ M HEOPraHMYECKUX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JI€MEHT U MpPOCTOe
BellecTBo. Haxokaenue kuciopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHUs KHUCIOpoJa B JabopaTopud H mIpombiinieHHOCTH. Kpyrosopot
KHciopozaa B mpupoe. O30H — auIoTponHas MoAU(PUKALMS KUCIOPOIa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DSHAOTEPMUYECKUE peaKUWH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHUE apHUKOBOTO A PekTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyuyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

Odusnyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YelloBeka. KpyroBopoT Bojabl B HNPUPOJE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCUuIo0B.

OcHoBanus. Krnaccudukanuss oCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHuU. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHE C oOpa3llaMu OKCHIIOB U
ONMMCAHWE WX CBOWMCTB, MOJYy4YEHHUE, COOMpaHHE, paClO3HABAHWE W H3yYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOIIb, WCCJIEIOBAHHE OCOOCHHOCTEH PACTBOPECHHSI BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, TNPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKUX BEIIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMHu, PEaKUUid HEUTpaau3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajljla APYTUM K3 pacTBOpa COJH, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUI.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMeHnToB JI. WU. MenpgeaeeBa. CtpoeHue aTromMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEJI0YHO3EMEJIbHbIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepunonuueckoit cucrtembl xumuueckux snemeHtoB /. . Menneneea. [lepuoabl
u rpynnbl. DPU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
TPYNIbI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCcTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJAM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
BJIEMEHTOB [JI1 Pa3BUTHsA Hayku W npaktuku. [[. 1. MeHneneeB — yd€HbIN H
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. llOHHas CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmnnie ceéasu



Peanuzanus MeXnpeIMETHBIX CBS3€Ud MPU U3YUYEHUM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS 4E€pe3 HCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO6mue ecTecTBEHHO--HAYUHbIE TIOHSTUS: HAy4YHBIH (PakT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KilacCudUKanusi, NEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: maTepusi, aToM, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHOe€ COCTOSIHME BEIIECTBA, a3, (pu3nuecKkue BEIUYUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbI€, TOIIUBO, BOAHBIE PECYPCHI.

9 KITIACC

BemecTBo U xXUMHUYecKasi peakuus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TpEX TMEPUOJOB, KaJlUsl, KadblUsl U UX
COEMHEHUII B COOTBETCTBHUM C IIOJOKEHUEM »3JieMeHTOB B llepuonnueckoi
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IM4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEN OKWCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lorsitue o ckopocTH xumMudeckoil peakuuu. [loHstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peaknusax. [[oOHATHEe O TOMOTEHHBIX W Te€TepPOTE€HHBIX
peakuusx. llonstue o karanuse. [loHsTne 0 xumuueckom paBHoBecun. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIMU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENBbHO-BOCCTAHOBUTENIBHBIE  PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOM peaxkiuu. CocraBnenue YpPaBHEHUM



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PAa3JIUYHBIMHU BUJIAMHU
xumuueckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUW W COJIe B CBET€ TMPEJACTABICHUN 00 DIEKTPOJIUTHUYECKOU
nucconmanuu. KadecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuma HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakinu
OT BO3JEHCTBUS PaA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOIMPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUST  peakluuid HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiMM pasioKEeHHs, COCIUHEHUs), pacllO3HaABaHNUE HEOPraHMYEeCKUX
BEIIECTB C TIOMOINBKD KAayeCTBEHHBIX pEaKIUMil Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puandyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XHWMHUYECKHE CBOWCTBA HA NpPUMEpPE  XJopa
(B3auMoOZEICTBUE € METAJJIaMH, HEMETa/lIaMH, IlejioyamMu). XJIOPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJIydyeHHE, NpUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okuciieHus. CTpoeHue W (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUDUKAIINKI KHCIOPOaa
U cepbl. XuMUYecKue cBoucTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMu4yeckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kwuciora, (uU3HUecCKHe © XHMHYCCKHE CBOWMCTBAa (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalmnue B OCHOBE IMPOMBIIICHHOTO CHOc00a TMONYYeHHs] CEePHOM KHCIIOTHI.
[Ipumenenune cepHoil KUCI0Thl. CONM CEPHOUM KUCIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCOUHEHHM B TpUPOJe. XHUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMHueckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMUakK, €ro
dbu3nYecKue U XUMUUYECKUE CBOMCTBA, MOJydYeHHe U npumeHenune. Coau aMMOHUS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ ToyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJied aMMOHHMS B KayeCTBE MMHEPAIbHBIX
ynoopennii. XMMUYeCKOe 3arpsi3HeHUE OKPYXKalolel cpefibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MO4YBbl M Boao&éMOB). docdop,
aloTponHeie Moaudukauuu Gochopa, GuUMUECKUE M XUMHUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NIeCKue U XUMUIECKUE CBOMCTBA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka aneMeHToB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJICHUS.  YTJIepoi,  aJuIOTPOIHBIE
MoauUKAIIYA, PaACIpPOCTpaHEHUE B MpHUpoe, (U3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepona B npupoge. OKcuibl yriaepojaa, ux
dusznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJly4eHHe W TpUMEHEHHE. DKOJIOTMYEeCKHe MPOoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a r1700aqbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuUcaoTa U €€ coM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIECHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OeH3WH), WX POJib B OBITY U MPOMBIIIICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, OenKax, yriieBojgax — u ux
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOWCTBA, IOJyYEHUE U
npumenerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mnpeacTaBieHus o0
okcune kpemuus (1V) n kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeNbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJb30BAHUS
CTPOUTENIbHBIX MAaTEpPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
X TPOTEKaHUsI, OMBITHI, OTpakaromue (U3NYECKUEe M XUMUYECKHE CBOWMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIeOMaTepraoB), HaOIOICHUE TIpoliecca OOyTJIMBaHUsI caxapa MoJl JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyUYCHHE XUMUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Ccyibdar-
WOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THbIX U (HOCHOPHBIX YAOOpPEHUH, MoIydeHHeE,
coOupaHune, pacro3HaBaHWE ¥ U3YyUYCHHE CBOWCTB aMMHuaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U Pocdar-uoH U U3yUeHHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIBIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe MoJIeIeH
KPUCTANTMYECKUX PEmETOK ainMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IPOIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YTIEM U
YCTPOIMCTBOM MPOTUBOTa3a, MojJyyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W W3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BaxkaelIe HeMeTauIbl ¥ UX COSTUHEHUS) .

MeTauiibl M X COeITMHEHUS

OO6mast XxapaKTepUCTHKAa XUMHUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHEe MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKas]  KpUCTAIMYECKass  pem€rka.  ONEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
CIOoCcOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesmounble MeTauibl: MoOJOKeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HUE MX AaTOMOB, HaXOXJIEHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METaUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMmudeckux sinemeHToB . 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHHs] KalblMs (OKCUI, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHHUSI.

AJIIOMUHMI: IOJI0O)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenaeneeBa, CTpOEHHUE aToMa, HAXOXJAEHUE B mpupoae. Du3nMyecKue Hu
XUMHUYECKHE CBOMCTBA xelne3a. OKCUIbl, THAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOWMCTBAMH, HW3yUYEHUE  pE3yJbTaTOB  KOPPO3UM  METAIIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUS, KajblWs, aJFOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIMBAHHUS
IUIJAaMEHH WOHAMHU HATpus, Kalud M KalblUsd (BO3MOXXHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 MO0 TeMe «BakHeilne
METaJUIbl U UX COEAUHEHUSD.

XuMHS U OKPY:KaWIIas cpeaa

BemecrBa u marepuansl B IMOBCEIHEBHOW JXHW3HU 4YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpefenbHas 0MyCcCTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHun 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzammst MeXIpeIMETHBIX CBSI3€H MPU M3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCMOJIb30BaHUE KaK OOIHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: Martepwsi, aToM, DJJCEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUN 3apsjl, MPOBOJHUKH,
MOJYTIPOBOJHUKH, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTka, CIUiaBbl, (U3MUYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMHYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: dortocuHTe3, nbIXaHWe, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OPEHHSI, MUKPOIJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
IIOJIC3HBIC UCKOIAeMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBLI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B E€JIMHCTBE Y4eOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMM W HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLUATU3AIMH 00y arOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlUA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
U HaydyHOMY HACJEIWI0, TOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIEeIOBATEIbCKON, TBOPUYECKOW W JPYruX  BHJAAX
JESTENBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITeNbHOCTH MpH
BBIMIOJTHEHUU y4eOHBIX, I103HABATENbHBIX 3a7a4, BBIMOTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIECCe OITOM Y4eOHOW JEeSATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHNH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH U COCTABIISIOIIUE
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUSI MNPUPOJbI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOMN CPEIOi, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOIUMEBIE I OOBSICHEHHS HaOI0IaeMbBIX TMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHON M YUTATEIbCKOW KYJIBTYpHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHBIMU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, JIOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHM;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOW H  HCCIICIOBATEIHCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIATbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 XU3HU, OCO3HAHHUE ITOCIICICTBUNA WU
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOUMOCTH  COOJIFOJICHUSI TpaBWJI  0€30MacHOCTH MpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS :

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO Mpodeccuii U Tpyaa pa3IudHoro poja,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHUS TPEAMETHBIX 3HAHWUW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30BaHMS ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHEIIHON MPOpeCCHOHAIBHON IESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOMN CPElIE;

6) 9KOJIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIe KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHMS, MTOHUMAaHNUE LIEHHOCTH 370POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKkoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTyaIUsX,
YTPOKAIOIIUX 3I0OPOBBIO M KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHUHU, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TI00ATBbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH UX pelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMeTampeaMETHBIX pPE3yNbTATOB BBIACISIOT 3HAYMMbBIC IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHA,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TMO3BOJSIIOT Ha
OCHOBE 3HAHWI W3 ITHX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOpPbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: paCKPBIBaTh CMBICI XUMHUYECKUX MOHITHUH (BBIACTATH MX XapaKTEepPHBIE
MPU3HAKU, yCTaHABIMBATh B3aMMOCBS3b C JAPYTMMU TMOHSATUSIMHU), MCIOJIb30BATh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKUE PACCYXCHUS (MHIAYKTUBHbBIC, CNYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMUU MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKUI 3HAaK (CHMBOJI DSJIEMEHTA), XUMH4YecKas ¢GopMmysia U YpaBHECHHE
XUMUYECKOW PEaKIMU — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKHUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaxX U SIBJICHUSAX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

YMEHHE HCIOIb30BaTh IOCTABICHHBIE BOINPOCHI B Kaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
VUCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, GOPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POpM IpPEACTABICHUSA, MOTYYaEMYIO U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(OpMAIIHIO;



yMEHUE MPUMEHSTh Pa3IMYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
nHpOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [JIsl BBIMOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE OMbITA B
o0JlacTU  HMCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3IUYHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus WHpoOpMauu u
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JuarpaMmMamy,
Apyrumu popMamu rpaduku U UX KOMOUHAIUSMU;

YMEHUE UCIOJb30BaTh M aHAJIU3UPOBAThb B Ipouecce ydeOHOU U
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJlaBaTh BONpPOCHl (B XojAe Auanora U (Wiau) AUCKYCCHUM) IO
CylIeCTBY  OOCyXJaemMol  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YyMEHUSI ~ TPEJACTABISITE  TOJYYEHHBIE  Pe3yJbTaThl  [MO3HABATEJILHOM
NEATeIbHOCTH B YCTHBIX M THUCHMEHHBIX TEKCTaxX; JeJlaTh MPE3eHTAIUI0
PE3YNbTATOB BBIMOJHEHUS XMMUYECKOTO HKCIepUMEHTa (11abopaTopHOro OIbITa,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHue KpPUTEpPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHBIE YHHBepcaJIbHbIE YUeOHbIe IeilicTBHUS:

YMEHUE CaMOCTOATEIBHO OINPEACNSITh I[EeNH JEATeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanboee »(h(HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX H
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEIbHO COCTABISATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUN 33JaHUM C Y4ETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pe3yJjbTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B yCIOBUU 33/ IaHUA.

MNPEJMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pE3yJAbTAaTOB IO OCBOCHHUIO 005A3aTEIBHOIO
CoNlepKaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalibHON pabodeil mporpamMMmoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIMMUCA Hay4YHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



NeUCTBUM, creuudpuueckue s TOpeAMETHOM ob0nacth  «XUMHS», BHIIbI
NEATENBHOCTA 10  TMOJYYECHHIO HOBOTO 3HAHWS, €ro HWHTEPIPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.

K koHity oOyuenus B 8 kiaacce npeiMeTHbIC pe3yIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUSA, PEAKIMU 3aMEIICHUs, pPEeaKiuu
o0OMeHa, HK30- ¥ SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJApHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSi3b, MOH, KaTUOH, aHWOH, PACTBOP, MAcCOBasl JOJIsl BEIIECTBA
(poI1eHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX TMOHITUU U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIHIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopmynaMm, BHA XUMHUYECKOW CBs3U (KOBaJICHTHAsT W HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca llepunoamueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, NOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmuuHyto Qopmy Ilepuogmdeckoit
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)», Mansie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiemenroB [l W.
MenzaeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacrnpeereHle uX Mo 3JEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JINYHBIX KJIACCOB, IMOATBEPKAAs ONMCAHUE ITPUMEPAMH MOJEKYISPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUSAX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJSIDHYKO MAacchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aluio, Kiaccupukaiuio,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHS CBOICTB
BEIIECTB W XHWMHYECKUX pEaKUUW, €ECTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ IpaBWjiaM  MOJb30BaHUS ~ XMMHMUYECKOM  MOCyIod |
nabopaTopHbiM 00OpYyJOBaHMEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€ paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K xonmy oOydenus B 9 kiaacce nmpeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKUUd HOHHOTO
oOMeHa, KaTaJiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHUE M  BOCCTAHOBJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKAasT pemeTka, KOpPpO3Usi METaJlIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISi COCTaBJICHHS (Qopmyl
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHUN 1o (opMyram, BUJ XUMHYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaJUTMYECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJHBIX PACTBOpPaxX HEOPTaHUYECKUX COCIUHECHHUH, TUI KPUCTAJUITMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OINHWCHIBaTh U XapaKTepU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
pasznuyarh TOHATUSL «rjaBHas noarpynna (A-Tpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOphIE HMEIOTCS B TNEPUOJUYECKON TaliuIie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKHX
ANIEMEHTOB (COCTaB U 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COEJUHEHUU B
npeaenax MaJlbIX NEPUOJ0B U IVIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO0 YUCITYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCIICHHUS
XUMHYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEP)KIas OIMNHCAHUE
npUMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIU;

COCTaBJSITh YpPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO U MOJSIPHYIO MaccChl
BEILIECTB, MAacCOBYIO [OJI0 XHUMHUYECKOTrOo JJeMeHTa 1o ¢opmyIe
COCIMHEHWsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHbIM OOOpYJOBAaHUEM, a TakKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KAadeCTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
uonua-, kKapbonat-, ¢ocdar-, CuIMKaT-, Cyiabhar-, THAPOKCUI-HOHBI,
KaTUOHbI aMMOHMSI U HOHBl M3YyYEHHBIX METAJUIOB, NPUCYTCTBYIOIIHME B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIECTB;

IPUMEHATh OCHOBHBIE OIEpaIMM MBICIUTEIBHONW NEATEIbHOCTH — aHau3
U CHUHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEMAaTU3alllI0, BBIABICHUE
NPUYMHHO-CJICJICTBEHHBIX CBSI3€H — JJI1 M3YyYEHUS CBOICTB BEILECTB U
XUMHYECKUX PpEaKLIMH, €eCTECTBEHHO-HayyHble€ METOJbl TIO3HAHUA —
HaOJI0ZIeHHe, U3MEPEHHE, MOJEIUPOBAHUE, HKCHEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBOo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.eds00.ru/7f41837¢
Hroro no pazgeny 20
Paznea 2. BaxHeillne npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
51 Bo3znyx. Kucnopon. [Toustue 5 bubnuoreka [IOK
' 00 okcumax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 8 1 bu6mmoreka [IOK
' U COJSIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. llepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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 3aK0H U
IIepunonnueckas cucrema

bubmuoreka [IOK

. 7
31 XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOT€K3, HOK
) KUCIHTCIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bubmmoreka [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIAIINS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mrast XapaKTepuCTHKa XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHEL. Lp https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynimsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL. PO https://m.edso0.ru/7f41a636
KPEMHUH U UX COCAMHECHHUS
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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubmmoreka [{OK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edso00.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B Bexa 3 bubmmoreka [{OK
' CILIECTBA M MATCPHAIIBL B AKHSHI HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p 06 BheMs 3 bu6moreka [IOK
C3EPBHOC BD https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KounyecTBo yacoB
o
. Tema ypoka Beero KonTposabHubie IIpakTuyeckue

padoThI padoThI

[Ipenmer xumuun. Poss xuMuu B )KU3HU

! yelloBeka. Tea u BeliecTa !

2 IlonsaTue 0 MeTomaxX MO3HAHUS B XUMUH 1
[IpakTnueckas padota Ne 1 «IIpasuiia

3 paboTHI B TaOOPATOPUH U TIPUEMBI 1

oOparieHus ¢ J1abopaTOpHBIM
o0opyI0BaHUEM»

Yuctele BemrecTBa 1 cMmecu. CriocoOnl
pa3aeiieHus: cMecei

[IpakTuueckas padora Ne 2 «PazneneHue

5 cMmecelt (Ha mpuMepe OYUCTKU IMTOBAPEHHOM 1
COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1

7 XUMHUYECKUE FITEMEHTHI. 3HAKU (CUMBOJIBI) 1
XHUMHYECKHX 3JICMCHTOB
[IpocThie 1 CIOXKHBIC BEIIECTBA
ATOMHO-MOJICKYJISIPHOE yUCHHE 1
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumnueckas popmyina. BaneHTHOCTh aTOMOB 1

XUMHUYCCKUX SJICMCHTOB

11 OrtHocuTenbHAs aTOMHas Macca. 1
OtHocuTenbHas MOJICKYJISIpHAd Macca




MaccoBas 10J1s1 XUMHYECKOI'0 PJIEeMEHTa B

12
COCIMHEHUU

13 KommnuectBo BemecrBa. Monb. Mousipaast
Mmacca

14 dusnuecKkue 1 XUMUUECKHE SIBJICHUSI.
XuMUYecKas peakius

15 [Ipu3Haku u ycioBUs MPOTEKAHUS
XUMHYECKHUX PEaKIUi

16 3aK0oH COXpaHEHHsI MacChl BEIIECTB.
XHWMHUYECKUE YPAaBHEHUS

17 Brruncnenust komudecTBa, MacChl BEIIECTBA
110 YPaBHEHHSIM XUMHYECKUX PEaAKITHit
Knaccudukarus XuMuueckux peakiuii

18 (coenmnHeHUsI, pa3JIOKEHUS, 3aMEIIICHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4€EHBIIi-

19 sHuukIoneauct. O0oO0menne n
cUCTeMaTu3allus 3HaHUH

20 KontposbHas padota Nel o teme
«BemiecTBa 1 XMUMUYECKUE PEAKIIUN»
Boznyx — cmecsk razos. CocTaB Bo3ayxa.

21 Kucnopon — sneMeHT u mpocToe BEIIecTBO.
O30H
Ouznyeckue U XUMHUYECKHUEe CBOICTBA

22 KHCJI0po/ia (peaKkii OKUCIIEHUs, TOPEHHUE).
[TonsiTre 06 okcuagax

23 Crioco0bl MONTy4eHUs KHCIOpoia B

J'Ia60paTOpI/II/I " NPOMBIIIJIICHHOCTH.




IIpumeneHue kucnopona

TemnoBoii 3¢ (heKkT XUMUIECKON peaKium,

24 MOHATHE O TEPMOXUMUICCKOM YPABHCHUU,
9K30- M SHJOTEPMHUYCCKUX PEaAKIIHIX
TormBo (HedTh, yrois U METaH).

25 3arps3HeHre BO3/1yXa, CIocOObI €ro
MIPEIOTBPAICHUS
[IpaxTnueckas padota Ne 3 o Teme

26 «ITony4yenue u coOMpaHue KHUCIOPO/a,
M3y4YEHHUE €r0 CBOWCTB)

97 Bomopoa — ameMeHT 1 mpocToe BEImIecTBO.
Haxoxnenue B mpupoe

28 DU3NYECKUE U XUMUYECKUE CBOMCTBA
Bozopoja. [Ipumenenue Bogopoa

29 [TonsiTHE O KHUCHOTAX U COJAX

30 Crioco0bl Mmosty4eHus BOA0poa B
nabopaTopuu
[IpakTuueckast padora Ne 4 o Teme

31 «ITomydenne u coOupanue BoI0po/a,
W3Yy4YEeHHE €ro CBOIMCTB»

32 Monsipablii 00BEM ra3oB. 3aKkoH ABOTaipo
Boruncnenus 00bEMa, KOJIHUECTBA BEIIECTBA

33 ra3a o ero U3BeCTHOMY KOJIHUYECTBY
BEIECTBA WK 00BEMY
Brruncnenus 005EMOB ra3oB 10 ypaBHEHUIO

34 peaxiuy Ha OCHOBE 3aKOHA 0OBbEMHBIX
OTHOIIEHU Ira30B

35 Ou3nYeCcKue U XUMHUUECKHUE CBONCTBA BOJIBI




CocraB ocuoBanuii. [Tloasarue 06

36
WHIKATOpaX
Bopna kak pacrBoputens. HacblleHnsie u

37 HEHACBIIIEHHbIE PaCTBOPBI. MaccoBas 107s
BEILECTBA B pPaCTBOPE
[Ipaktuyeckas padora Ne 5 o reme

38 «IIpuroToBiIeHNE PACTBOPOB C ONMPEACAEHHON
MacCOBOM JI0JIEH PaCTBOPEHHOIO BEIIECTBA»

39 KonTponbhas pabota Ne2 no teme
«Kucnopoa. Bogopoa. Boga»

40 Oxkcuapl: cocTaB, KiaccuduKaus,
HOMEHKJIaTypa
[Tonydyenue u XUMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX
OKCHJIOB

42 OcHoBaHusI: cOCTaB, Ki1accudukanus,
HOMEHKJIaTypa

43 [TonyueHue n XxumMu4YeCKrue CBOKMCTBA
OCHOBaHUH

44 Kucnotsr: cocras, knaccuduxarus,
HOMEHKJIaTypa

45 [TonydyeHnue u XMUMHUYECKUE CBOMCTBA KUCIIOT

46 Conu (cpenHue): HOMEHKIATYpa, CIOCOObI
MOJIy4€HHUs, XUMUUYECKHE CBOMCTBA
IIpaktuyeckas padora Ne 6. Pemenue

47 AKCMEPUMEHTAJIBHBIX 3a7a4 M0 TEME

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIVMHEHUN




48

['enernueckas cBsI3bp MEXKy KiIacCamu
HEOPraHWYECKUX COCIMHEHUI

49

O0001LEHME ¥ CUCTEMATU3ALUS 3HAHUN

50

KontpomnsHas padora Ne3 mo Teme
"OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX
coeTuHeHU"

51

[TepBbie MOMBITKH KJIacCUpUKAIIIT
XUMHYECKUX 31eMEHTOB. [ToHsATHE O Tpymmax
CXOIHEIX DIIEMEHTOB

52

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUuMHYecKux daemeHnToB /l. 1.
MenneneeBa

53

[Iepuonsl, rpynnel, MOATPYMIIIBI

54

Crpoenne atomoB. CocTaB aTOMHBIX SITIED.
N3otonbt

55

CtpoeHue IEKTPOHHBIX 000JI0YE€K aTOMOB
aneMeHToB [lepuoauueckoii cuctemst /1. U.
Meunpeneena

56

XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA I10
ero noJyioxkenuto B [leproanueckoil cucreme
. Y. MenneneeBa

57

3nauenue [lepuoanueckoro 3akoHa Juist
pa3BUTUA Hayku U npaktukuy. /1. W.
MeneneeB — y4€HbIN, IEAAror v
rpakJIaHUH

58

QHCKTpOOTpI/IHaTCIILHOCTB aTOMOB
XUMHUYCCKUX SJICMCHTOB

59

HMonHasg xumMuueckas CBI3b




60 KoBanieHTHast moJisipHas XUMUYECKask CBA3b 1
61 KoBasieHTHas1 HENOJIApHAs XUMUYECKas CBA3b 1
62 CreneHp OKHCICHHS 1
63 OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 1
64 OxucnuTenu 1 BOCCTAaHOBHUTEIH 1
65 KonTponbnas pabora Ne4 no teme 1
«Ctpoenue aroma. XuMHUYECKAst CBS3b)»
66 PesepBHbIil ypoK. O606£116Hne u 1
cCHCTEeMaTH3aIHsI 3HAHUI
67 PesepBHbIit ypoK. O6o6£ueHI/Ie u 1
cHCTEeMaTH3aIHsI 3HAHUI
68 PesepBHbIit ypoK. O6061ueH1/1e " 1
cUCTeMaTH3aIHs 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTH4eckue
padoThbI

[Iepnonnueckuii 3akoH. [lepnoanueckas
CUCTEMa XUMHYECKHX ieMeHToB JI. M.
Menpeneesa

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKUX 3JICMCHTOB IMEPBBIX TpéX
TIEPHOJIOB

Knaccudukanus u HoMeHKiIaTypa
HEOPraHMYECKHUX BEIIECTB

Bunnl XuMH4uecKkoil CBSI3U U THIEI
KPUCTAUIMYECKUX PEMIETOK

KontponbHas padota Nel o teme
«IToBTOpeHue u yriyoieHne 3HaHUIA
OCHOBHBIX pa3/IeJIoB Kypca 8 Kiacca»

Knaccudukarys XuMHUIECKHX PEakIui 1Mo
pa3IMYHBIM TIPU3HAKAM

ITonstue o CKOPOCTH XHUMHYCCKOH pCaKuuu.
IToHsTHE O TOMOI€HHBIX U T'CTCPOICHHBIX
peaKnusax

ITonsTHE O XUMHUECKOM PaBHOBCCHU.
q)aKTOpLI, BJIMAIOIUE HAa CKOPOCThb
XUMHYECKOU pPCaKun U IMOJIOKCHUC
XUMHYCCKOTI'0 paBHOBCCHUS

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC pCaKkuuun




Teopust 3MEKTPOIUTUUECKON JTUCCOLIHAITIH.

10
CunbHbIe U crtadble AIEKTPOIHUTHI

11 HoHHbIE ypaBHEHMS peakUui
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUN B

12 CBETE MPEJCTaBICHUHN 00 AIEKTPOIUTHUECKON
JTUCCOIIHAITUU
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 MIpE/ICTaBICHUI 00 IEKTPOIUTUYECKON
JTUCCOIIHAITUT

14 [TonsiTe o ruaponu3e conen

15 O06o001IeHNe U cucTeMaTrU3aIus 3HaHUHA

16 [IpakTnueckas paborta Ne 1. «Pemenune
IKCIIEPUMEHTAJIbHBIX 337149
KontponbHas padota Ne2 o teme

17 «INEKTPOIUTUYECKAS TUCCOIUAITHS.
XUMUYECKUE PEAKIIUU B PaCTBOPaX»

18 OO01as XxapakTepuCTHKa raJloreHoB.
XUMUYECKUE CBOMCTBA HA IPUMEpE XJI0pa
XinopoBogopon. ConsiHasi KUCIIOTa,

19 XUMUYECKHUE CBOMCTBA, TIOJTyYCHHUE,
MIPUMEHEHHE
[IpakTnueckas pabota Ne 2 mo Teme

20 «ITony4yeHue coNTHON KUCIOTHI, U3y4YEHUE €€
CBOMCTB»

Brruncnenus o ypaBHEHUAM XUMHUYECKUX

21 peaxiui, eciu OJUH U3 peareHTOB JaH B
n30bITKE

22 OOmas xapakTepucTka 3neMeHToB VIA-




TPYIIIbI

23

AoTpomnHBIe MOTU(UKAIIUN CEPHIL.
Haxoxnenue cepbl U €€ COeTMHEHUN B
npupoae. XMMHUYECKHUE CBOMCTBA CEPbI

24

CepoBonopoi, cTpoeHHe, (PU3HYECKUe U
XUMHYECKHUE CBOMCTBA

25

Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HUECKUE
U XUMHUYCCKHUEC CBOI\/JICTBa, MMPUMCHCHUC

26

XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE
MIPOMBIIIIJIEHHOTO CITOCO0a MOTy4YeHHs CepHOH
KHCTIOThI. XUMHUYECKOE 3arpsi3HEeHNe
OKpY>KaroIleu cpebl COETUHEHUSIMH CEPbI

27

Brruncinenne MaccoBOU JTOJIM BEIXOJA
MPOJYKTa peaKIuu

28

OO6mrast XxapakTepucTuKa 3JeMeHTOB VA-
TpyMIbEL. A30T, paCpOCTPaHEHUE B TIPHPO/IE,
¢bu3nvecKrue 1 XUMHUYECKHIE CBOMCTBA

29

AMMI/IaK, €ro (I)I/IBI/I‘IGCKI/IC 1 XUMHYCCKHEC
CBOﬁCTBa, IMOJIYUCHHUEC U MPUMEHECHUEC

30

[IpakTuueckast padora Ne 3 o reme
«Ilonyyenune aMmMuaka, U3y4eHHe €ro
CBOMCTB»

31

A3oTHas Kuciora, e€ pusndeckue u
XMMHUYECKHUE CBOMCTBA

32

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMS B
KayecTBE MUHEPAJIbHBIX YA0OpEHUH.
XVMHYECKOE 3arpsi3HEHUE OKPY KAIOIIEn
Cpelbl COEIMHEHUSIMH a30Ta




33

dochop. Oxcun dhocdopa (V) u pochopuas
KUCIIOTA, (PU3NYECKUE U XUMUICCKUEC
CBOMCTBA, ITOJIyYEHHUE

34

Hcnons3oBanue hocdaToB B KaueCTBE
MUHEPAIbHBIX YI00peHHiA. 3arps3HeHne
MIPUPOIHON cpenbl hochaTamu

35

VYrnepoa, pacnpocTpaHEHHE B IPUPOJIE,
(u3nueckrue u XUMUYECKUE CBOMCTBA

36

Oxcuppl yraepoaa, ux pusudeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
poOJIEMBI, CBSI3aHHBIE C OKCHUJIOM YIJIeposa
(Iv)

37

VYroapHasa KUCIOTA U €€ COJIN

38

[Ipaktuueckast pabora Ne 4 o Teme
"I[Tonmyyenue yriekucioro rasa. KauecrBenHnas
peakius Ha KapOoHaT-uoH"

39

[lepBoHayanbHbIe TOHATUS 00 OPraHUYECKUX
BEIECTBAX KaK O COCIMHEHUSX yTiepoaa

40

Kpemuuii u ero coeguueHus

41

[Ipaktuueckas padora Ne 5. Permenue
AKCIIEPUMEHTAJIBHBIX 3aj1a4 M0 TeMeE
«Baxxneliue HeMeTauIbl U UX COSAUHEHUS»

42

KonTponbnas pabota Ne3 mo teme
«Baxneliue HeMeTaJIbl U UX COSAUHEHUS»

43

OO01as xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METaJIoB. MeTanindeckas
CBSI3b U METAJUIMYECKAs KPUCTAIUINYECKAs
pemérka. Pu3nyecKue CBOKNCTBAa METAIIIOB




XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAIlPSDKEHUH
METaJIJIOB
OO0mue criocoObI TOTyYeHUST METAJLIOB.

45 CrnaBel. BeraucneHus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIIHH, eCITH OJHUH U3
pPEareHTOB COJIEPIKUT IIPUMECH

46 [TonsiTHE O KOPPO3UH METAILIIOB

47 [[leouHbBIE METAILTBI

48 OKcHIbI ¥ THAPOKCHUIBI HATPUS U KAJIUS

49 Illenoyno3emMenbHbIC METAIIJIBI — KATBIIUN U
Maraui

50 Baxkueiimmme coeTMHEHNS KaTbIIH

51 O0001IeHNE U CUCTEMATU3AIINS 3HAHUN

52 JKécTkocTh BOMIBI M CLIOCOOBI €€ YCTpaHESHHS

53 [IpakTruueckast pabora Ne 6 o Teme
"YKEcTkoCcTh BOABI U METOABI €€ yCTpaHEeHUs "

54 AnroMuHuI

55 AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA

56 Keneso

57 Oxcunpl, THAPOKCUIBI 1 conr xkene3a (1) u
xenesa (1)

58 O00011IeHIE U CUCTEMATH3ALUS 3HAHUI
IIpakTtuyeckas pabora Ne 7. Pemenue

59 AKCMEPUMEHTAJIBHBIX 3a7a4 M0 TEME
«BaxkHeH1Ie MeTallIbl U UX COCIMHCHUS

60 Brruncnenus o ypaBHEHUAM XUMHUYECKUX




peakuuii, €Clii OMH U3 PEareHTOB JaH B
M30BITKE W COJIEPIKUT TPUMECH.
BrrunciaeHus MacCOBOM JOJIM BRIXOAa
MPOYKTA PEAKIINHI

61 O06o01IeHre U cucTeMaTH3alus 3HaHU ! 1

62 KonrtponsHas padora Ne4 mo teme 1
«BaxxHenmme MeTaJTbl U UX COCMHEHUS

63 BeniecTBa u maTepualbl B TOBCEAHEBHOM 1
YKU3HU YeTIOBEKa

64 XHUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH 1
Cpenbl

65 Ponb xumMuu B penieHnn SKOJI0THYECKUX 1
npobaem

66 PesepBHbIil ypOK. O6o6fueHHe u 1
cUCTeMaTH3alls 3HaHUM

67 PesepBHbIi ypOK. O6o6iueHI/Ie u 1
cUCTeMaTH3allus 3HaHUH

68 PesepBHBIi ypOK. O6o6iueHI/Ie u 1
cUCTeMaTu3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxunonepHoe obmiectBo «M3narensctBo «IIpocsemnienue
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnagkos C.A.,
AxunonepHoe obmiectBo «M3narensctBo «IIpocsenienue

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

8 kiacce

1. I'abpuensu O. C., BockoOoitnukosa H. I1., SnrykoBa A. B. HacTonbHas kHUra yuyuTesns.
Xumus. 8 ki1.: Metoaudeckoe nocooue. - M.: [Ipoda, 2021.

2. I'abpuensu O. C., SAmykoBa A. B. Tetpans a1 1a60paTopHbIX ONBITOB M MPAKTUYECKUX
paoort. 8 k1. K yue6nuky O. C. I'abpuensaa «Xumus. 8 kimacey. M.: Ilpoda, 2022.

3. lN'abpuensn, O. C. Metoanueckoe nmocodbue k yueoruky O. C. 'abpuensna « Xumus». 8
knacc / O. C. I'abpuensa. — M. : [lpoda, 2021. — 109.

4. Xumus : TexHoaorudeckue kaptel Kk yueOHuky O. C. ['abpuensna « Xumus. 8 kiacey :
Metonnueckoe mocodbue / JI. . Acanoa. — M. : lIpocda, 2020

5. Xumus. 8 ki1.: KoHTponbHbIe 1 TTpoBepouHbIe paboThl kK yueOHuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakoa u 1p. - M.: JIpoda, 2022.

9 kJjacc

1. Ta6puensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensna «Xumusy». 9
knacc / O. C. I'abpuensn. — M. : [lpoda, 2021. — 108.

2. Xumus : TexHojoruueckue kaptol K yueonuky O. C. 'abpuensna « Xumus. 9 kmacey :
Meronuueckoe nocobue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

3. Xumus. 9 ki1.: KoHTposnbHbIE U TTpoBepouHbIe PadoThl K yueonuky O. C. ['abpuensna
«Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: Jlpoda, 2022.
JTaHHbIE
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.chemnet.ru 'azera «Xumusi» u caidT it yuurens «51 Uy Ha ypoK XUMUI»
http://him.1september.ru Equnas xomtekus LIOP: ITpeamernas KommeKus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIe SKCTIEPUMEHTHI:
xumus. Komnexuus Poccutickoro o0meo0pa3oBarebHOTO moprajia
http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnukGepoBoii
http://www alhimik.ru Bcepoccuiickas onumnuaa mkoIbHUKOB [0 XMMHUU
http://chem.rusolymp.ru Opranuueckas XuMusi: 31€KTPOHHBIA YUEOHUK AJIs cpeTHeH
IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: IEKTPOHHBIN Y4EOHUK
http://www hemi.nsu.ru OTKpBITBIH KoUIeIK: XUMUSA
http://www.chemistry.ru /lucranuinoHHas OMMMIKMAIA 10 XUMHU: TeJIEKOMMYHUKAIIMOHHBIN
00pazoBaTeNbHbII MPOEKT
udposas nadoparopus «PoOukady.



I'pad)MK KOHTPOJILHBIX NPOLEAYD

110 NPpeAMETY XUMMUA 8 kaacc

Ne Tema KOHTPOJILHOIO YPOKA Mara IIpumeyanue
KOHTPOJILHOM
padoThI
1. BemectBa n xumMuueckue peakimu 10 nHenens
Hos6pp 2023
2. Kucnopon. Bonopoa. Bona. 20 nenens Konen
Pybeoicuviii koumponw SluBaps-Hayano
¢despains 2024
3. OcHOBHBIE KJIacChl HEOpraHWYECKUX | 26 Hexemns
COE/IMHEHM. Mapr 2024
4. Crpoenue aroma. Xumunueckas | 34Henens
CBSI3b. Maii 2024
Hmoeoswiii koumponb
(ITpaktrueckue padotel no 30 MuH.)
I'paduk KOHTPOJILHBIX NPOLEAVD MO NpeaMeTy Xumus 9 kiaace
Ne Tema KOHTPOJILHOTO YPOKaA Mara IIpumeyanue
KOHTPOJILHOM
padoThI
1. [ToBTOpenue u yriyOneHWe 3HAHWM | 2-as HeJIeIIs
OCHOBHBIX pa3JIesioB Kypca 8 kiacca. | ceHTs0pb 2023
Bxoonoti koumponws.
2. DnekTponMTHYeckas — auccormanus. | 8-9-as Hemenu
XUMHUYECKUE PEaKIH B PaCTBOpaxX | KOHEL OKTSIOps —
Havyayio HOsIOps
2023
3. Baxneiinmne HeMmerayuiel W HX | 22-ad HEIEeIs
coemuHeHus. Pybeorcnviti konmpoaws | dheBpanb 2024
4, Baxneimme Merawisl W uX | 32-33 Henmenu Man

coeMHEHUs. Mmoeoevili KOHMpPOJlb

2024

[Tpaktrueckue padotsl Mo 30 MUH




