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HOACHUTEJIBHAS 3AIINCKA

ApnanTtupoBaHHas pabouas mporpamMma N0 XMMHH Ha YPOBHE OCHOBHOIO
oOmero oOpa3oBaHUsl COCTaBJIEHa Ha OCHOBE TpEeOOBaHMII K pe3yibTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMbl  OCHOBHOIO  OOILETO
oOpazoBanus, npenacrasieHHbix B PI'OC OO0, a Takxke Ha OCHOBE (penepaabHOM
paboueil mporpaMmbl BOCHUTAHMS W C YYETOM KOHUENUUHU TPENnoJaBaHUs
yuyeOHoro mpenmera «Xumus» B 00pa3oBaTelbHbIX opraHu3auusx Poccuiickoit
®deneparnuu, npeaHazHadeHa aist ooydenus ¢ OB3 (3I1P u THP).

[Iporpamma mo XxuMuu [1a€T NpEACTaBICHUE O LENsAX, oOLeH cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUS OOYyYaIOUIUMXCS CpPEICTBAMH Y4YEOHOIO
npenMera, yCTaHaBIMBAaeT  00s3aTeNbHOE  NPEIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpeliesieHne €ero Mo KilaccaM U CTPYKTypUpOBaHHUE TIO
paszmenaM M TeMaM MPOrpaMMbl MO XWMHH, OMNPEIEISIET KOJIUYECTBEHHBIE U

KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHusA, a Takke TpeOOBaHUM K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIYKUT OCHOBOM s (POPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHWE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMHUT CO CHENU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsAa HA €UHCTBO TIPUPOJIBI U YEJIOBEKA, SIBJISIECTCS OTBETCTBEHHBIM
3TarnoM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B KOJIOTHUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAYKH XMMHHM Ha OINpPEAeIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coiepkaHusi MPOrpaMMbl MO XUMHHU C(PopMHpOBaHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHUS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wu3yyeHHH XUMUHM MPOUCXOAUT (QOPMHPOBAHHE 3HAHUM OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B (OPMHUPOBAHUU W PA3BUTHH MO3HABATEIBHBIX YMEHHHA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENN TaKUe 1NN, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSITENIBHOM MO3HABATEIBHON JESTENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHUS U CAMOIMO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Yysl 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B UEJIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPABICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 0011eT0 00pa3oBanus, cocTaBisieT 34 gaca: B 8 kimacce — 17 gacos (0,5
yaca B HeJento), B 9 kiacce — 17 gacos (0,5 yaca B HEZIeI0).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA CcoOcCTaBa BemllecTB. (OTHOCUTENbHAs aTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHME BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE TUIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBeAeHNE OUYNCTKHA TMOBAPEHHON
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHuciopoaa B mpupoje. O30H — amioTpornHasi MoauduUKaIus KUCIopoaa.

Momnsipabiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

PuU3nueCcKrue CBOMCTBA BOJIBI.

Knaccuduxanus neoprannueckux coenuHenuil. Oxcuanl. Kiaccuduxanus
OKCHUJIOB:  cosiecoOpasyromniue  (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHble) W
HecosneoOpaszyronue. Homenknatypa okcugoB. Du3MYECKME U XUMHUUYECKHUE
CBOMCTBA OKCUJIOB. [TomyueHue OKCuaoB.

OcHoBanus. Knaccudukanuss oCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. DuU3MUYECKHE U XUMHYECKHME CBOWMCTBA
ocHoBaHui. [losryuenrne oCHOBaHUM.

Kucnoter. Knaccudukarus kucinor. Homenknarypa kuciot. Ousnueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckne U XUMUYECKHUE CBOMCTBA COJICH.
[Tonydenue comen.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMenToB JI. . MengeneeBa. CtpoeHue aTomMoB. XMMHYECKAS] CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIHUT

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAA  (OPMBI
[Tepunoguueckoit cucrtembl xumuueckux aneMeHToB [[. . Menaeneesa. [leprobl
u rpynnbl. PU3NYECKHII CMBICI TNOPSAKOBOTO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB  TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremnl JI. WM. MenneneeBa. XapakKTepucTHKa XUMHUYECKOIO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme /1. . Menaeneena.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaMH KHCJIOT M IIEJIIOYEH, IPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanus MeXNpeIMETHBIX CBA3€d MPU U3YYEHWH XUMUHU B 8 KJacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTACJIBHBIX MPEAMETOB
€CTECTBEHHOHAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJIEIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

[TonsiTie 0 ckopocTH XuUMHUYecKoW peaknuu. [loHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsITHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusax. [lonarue o karanusze. [loHATHE O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIIUAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHW3M JUCCOLMAIIMU BEIIECTB C PA3IUYHBIMU BHIAMU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble SJIEKTPOIIUTHI.

Peakuiun nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa,
MOJIHBIE M COKpall€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBOWCTBa KHUCIHOT,
OCHOBaHMW W cCcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconunanu. KayecTBeHHbIE peakiiuy Ha HOHBI. [IoHATHE O THAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCNISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHM4eCKUX
BEILIECTB — META/NIOB M HeMeTauioB (rpadura U anMasza), CI0XKHBIX BEHIECTB



(x7opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON peaKiuu
OT BO3JEHUCTBUS pPa3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOPOB BEIIECTB, Ipollecca AUCCOLMALMUA KHUCIOT, WIeNo4Ye u cojei
(BO3MOKHO  HCHOJIb30BAHME  BHUJACO MATEpUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasiioKeHUs, COCIUHEHHs), paclO3HABAHUE HEOPTraHMYECKUX
BEIIECTB C TIOMOINBbI0 KAYECTBEHHBIX pPEAKIMM HAa  HOHBI, pEIICHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaqibl 4 MX coeTMHEHUS

OO6mast xapakTepucTHKa rajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHMUYECKHME CBOWCTBA Ha TMpPUMEpe  XJopa
(B3auMOJIEHCTBME C MeTaylaMH, HEMeTaUlaMHy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConsiHasi KMCIIOTa, XUMHYECKHUE CBOWMCTBA, IMOJydeHHe, nmpuMmeHeHue. [leficTBue
XJIoOpa W XJIOPOBOJAOPOJA HA OPraHW3M 4YejioBeKa. BakHeWine XJIOpuabl U HX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJA U Cephbl. AJUTOTPONHBIE MOAU(PUKAIIMKA KUCIOPOIa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUe, (pusmdyeckue u
XUMHYECKue cBOMCTBA. OKCHUIBI Cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHIIOB.
Cepnas kuciora, (Qusnueckue ¢ XHMHYECKHE CBOWCTBAa (00mIME  Kak
NpeCTaBUTENsT Klacca KUCIOT U crenuduueckue). XUMHUYECKOE 3arps3HeHHe
OKpYXaIOIel Cpellbl COCTUHEHUSMU Cepbl (KUCIOTHBIE [OXKIM, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPe0TBPAIICHUSI.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIEHHUs. A30T, pacHpOCTPAaHEHHE B MPHUPOJE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
¢uznueckne W XMMHUYECKHE CBOWMCTBA, TOJyYE€HHWE U TPUMEHEHHEe. A30THas
KHCIIOTa, €€ ToJlydeHue, (U3MYECKHE M XUMHUYECKHE CBOMCTBa (00ImME Kak
MPEACTaBUTENS KJlacca KHCIOT W crnenuduieckne). XUMUYECKOE 3arps3HEHUE
OKpYy’)Karouie cpeabl COENMHEHUsSIMH a30Ta (KHUCIOTHBIE [OXIU, 3arpsi3HEHHE
BO3/lyXa, MOYBBI U BOJ0EMOB). Dochop, amnorpomnasie Mmoaudukanuu (ocdopa,
dusnueckne u xumudeckue cporictBa. Oxcup docdopa (V) u dhochopHas Kuciora,
dusznueckre U XUMUIECKHUE CBOMCTBA, MOTyICHHE.

O6mas xapaktepucTtuka 3memMeHTOB |V A-rpymnnsl. OcoOEHHOCTH CTpOCHUS
aTOMOB,  XapaKTepHBIE  CTCIICHH  OKHUCJICHUS.  YTJIEpoj,  aJUIOTPOITHBIC



Moau(dUKalUU, paCIpPOCTpaHEHHWE B MOpUpPoJe, (U3NYECKHME U XUMHUYECKHE
cBoicTBa. Ancopouus. KpyroBopot yriepoaa B npuponae. OKcuabl yriepojaa, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHUE. DKOJIOTHYECKHE MPOOJIEMBbI, CBA3aHHBIE C OKCUIIOM
yraepona (IV), rumore3a r1ino0anbHOrO0 TMOTEIUICHUS KIMMaTa, MNapHUKOBBIN
addekr. YronpHas Kuciaora U €€ coiu, X GU3N4YecKue U XUMHUYECKUE CBOMCTBA,
nmojyuyeHue W mpuMeHeHue. Mcmonb3oBaHHE KapOOHATOB B OBITY, MEIHIIMHE,
MIPOMBIIIJIEHHOCTH U CEIIbCKOM XO3SIMCTBE.

Kpemuuii, ero ¢usuyueckue W XUMHUYECKHE CBOWMCTBA, TMOJYy4YCHUE U
npumenenne. CoeauHeHuss KpemMHus B npupone. OOmue mnpenacraBieHus 00
okcuse kpemaus (1V) u kpemuueBo kuciore. CUIMKATBI, UX HCIOJIB30BAaHHUE B
OBITY, B TIPOMBIIIJICHHOCTH. BakHelIue CTpoOUTEIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 0€30MacHOTO HMCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B TIOBCEAHEBHOM KU3HHU.

MeTaajabl 1 MX COeAMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B llepuogumueckount cucreme xumuyeckux osiaemeHtoB I, H.
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Mertajuinueckasi CBs3b U
METAUIMYECKAasT  KPUCTAUIMYECKAas  pemeéTka.  DJEKTPOXUMHUYECKUUA  Psll
HaIpsDKEHUH MeTauioB. dU3nyeckrue U XMMUYECKHe CBOWCcTBa MeTamuioB. Oo1ue
criocoObl ToNydeHuss MeTauioB. [loHsATHE O KOpPpO3WHM METaJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YYT'YH, IIOPAUTFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M POMBIIIJICHHOCTH.

[Ilenounble MeTaibl: moJjiokeHue B [lepuoaudeckor CUCTEME XMMHYECKUX
sanemenToB JI. M. MennaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJIE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl u
TUJAPOKCHABI HaTpusg W Kanus. [IpuMeHeHue IMIeNOYHBIX METAUIOB U HUX
COCJIMHCHMH.

[[lemouHO3EMENBbHBIE METAMJIbl MAarHMid W KaJdbLIMKM: TIOJIOKCHUE B
[Tepuonuueckoit cucrteme xumuueckux syeMeHToB [[. . Menaeneesa, ctpoeHue
X aTOMOB, HAXO0XJCHUE B NMpHUpoic. PU3NYECKUE U XUMHUYECKHUE CBOMCTBA MarHus
W Kanplus. BakHeimume coenuHeHUs Kaiablius (OKCHA, THIPOKCHUJI, COJIM).
XKeécTkoCTh BOABI M CLIOCOOBI €€ yCTpaHEHUSI.

AsroMuHMI: oyiokeHne B [leproanyeckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHUE aTroMa, HaxoKAeHUE B mpupone. duznueckue u
XUMHUYECKHE CBOMCTBA anroMuHus. JKene3o: mnosioxkenue B Ilepumoguueckoit
cucteMe xumuueckux osiemeHtoB J[. WM. MengeneeBa, CTpoeHHE aToma,
HaxXOXJeHHUE B mpupoje. PU3NUeCKUe U XMMHUYECKHUE CBOMCTBA kese3a. OKCUBbI,
ruapokcuasl u conu xenesa (1) u xxenesa (l11), ux cocras, cBOICTBA U MOJTyUYECHUE.



XuMHA U OKpY:KaoLas cpeaa

BemecrBa u Marepuasisl B IIOBCEIHEBHOW JXM3HM 4elloBeka. be3omacHoe
HCIIOJIb30BaHUE BEILIECTB U XMMHYECKUX peakuuil B ObiTy. IlepBasg momoib npu
XUMHUYECKHUX OXKOrax U OTPaBICHUSAX.

Mesicnpeomemmuoie ceéa3u

Peanusanusa MeXnpeaIMETHBIX CBA3€H INPHU WM3YyYEHHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4YE€pe3 HCIOIb30BaHHE KaK OOMIMX €CTeCTBEHHOHAaYUYHBIX
MOHATUN, TaK W MOHATHM, SBISIOIIMXCS CUCTEMHBIMH JUIS OTACIBHBIX IPEAMETOB
€CTECTBEHHOHAYYHOTI'O LIUKJIA.

OO0mue ecTecTBEHHOHAYYHbIE MOHATHSA: HAy4dHbI (hakT, TUIOTe3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, WU3MEPEHUE, MOJEIb, SBJICHUE, IApPHUKOBBIN
3¢ PeKT, TeXHOJIOT U, MAaTEPUAIIBI.

@dusuka: marepus, aroM, OIJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJI,
U30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYJIA, JJEKTPUYECKUN 3apsj, IPOBOJHUKH,
NOJYIPOBOAHUKH, JIUINEKTPUKH, (OTODIEMEHT, BEIIeCTBO, TEI0, OO0BEM,
arperaTHoOe COCTOsSIHUE BELIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTALINYECKAS
pemérka, CriaBbl, (U3MYECKHE BEIWYUHBI, €AMHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHLIE.

buonorusi: ¢ortocuHTes, npixaHue, Ouochepa, SKOCUCTEMA, MHUHEpAIbHbIC
y100peHMsl, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTBI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaTIbl, TOPHBIE IMOPOAIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMHUU B E€JIMHCTBE y4eOHOU U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAMOPA3BUTHS M COLUATU3AMH 00yYaOIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEeIOBATENbCKOM, TBOPUYECKOW W  JpPYrUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIECCe OITOM Y4YEOHOU JEeATEIBHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO OIPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyueckue I NOpeIMEeTHOM o0mact  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIeCTBa, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, pEeaKIUu pasJIoKEHUs, pEeaKIUu 3aMelleHUs, PeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHNMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAaHEHUs MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, IMMOATBEPKAAs OMUCAHNUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

BBIUUCIISITE OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »3JeMeHTa 1o QopMmyle
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN pPEaKILINH;

IPUMEHATh OCHOBHBIE ONEPALMN MBICIUTEIBHONW JESATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IleHHEe, CHCTeMAaTU3alnio, KiacCU(PUKaLNIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKLMil, E€CTECTBEHHOHAy4YHbIE METO/bI
NO3HAHUS — HAONIOIEHHE, M3MEpPEHUE, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICIICHHBIN);

K xonmy oOyuenus B 9 kiacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX MOHSATHUNA: XUMHUYECKHUI
AJEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAaJE€HTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHHSI, XUMHUECKasi PEaKIusi, XUMUUECKasl CBSI3b, MOJSPHBIA 00BEM,
pactBop, AIEKTPOJIUTHI, HEAJIEKTPOIUTHIL, ANEKTPOIMTHYECKAS
JTUCCOLIMAIIMS, PEAKIMU HOHHOTO OOMeHa, KaTaau3aTrop, XUMHYECKOe
paBHOBecHEe, OOpaTMMbIE W HEOOpAaTHMBIE PEaKIUU, XUMHUYECKas CBS3b
(koBaJICHTHAs, WOHHAs, METAJUIMYecKas), KpHUCTa/UIM4ecKas pemeTka,
KOppO3Usl  METAJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW  peakluH;
WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHITUH U
IIPUMEHSATH 3TH NOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHU;
UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJHUKY JJii COCTaBIICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOIO COCTAaBa, IIPUHAMICKHOCTHh BEIIECTB K
OmpeNenéHHOMY KJIacCy COEIWHEHUH 1o (opMyrnaMm, BHII XUMHUYECKOU
CB3U (KOBaJICHTHAs, WOHHAs, METaJUIM4YecKas) B HEOPraHMYECKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIMHEHHM, TUIT KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cmbich [lepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHHMAaHWE: OIHUCHIBATh M XapaKTEPU30BaATh



Tabinunyto ¢opmy llepruoanyeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB:
paznuyarh MOHATUS «rJaBHas noarpymnmna (A-rpynma)» M «noOodHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOABI, COOTHOCUTH
0003HayeHusi, KOTOpblE MMEIOTCS B NEPUOJUYECKON Tabnuie, ¢
YHUCIIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj slpa, OOIIee YUCIO DJIEKTPOHOB U
pacrpesieieHue HMX MO DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M MX COCAMHEHUH B
npenenax MajblX MEPUOJ0B U TJIABHBIX MOATrPYNN ¢ YYETOM CTPOCHUS MX
aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKlUU
BEUIECTB, MO TEIUIOBOMY 3(P(eKTy, M0 U3MEHEHHUIO CTEeNEeHEeH OKHCICHUS
XUMHYECKUX JIEMEHTOB);

COCTaBIIATh YPABHEHUS DJICKTPOJIUTHUYECKOM HUCCOIMAIMU  KHUCIIOT,
IIEJIOUEH M COJIeH, MOJTHbIC U COKPAIIEHHbIE YpaBHEHUS PEaKIUii HOHHOTO
oOMEHa, ypaBHEHHUS peaklud, MOATBEPKIAIOIUX CYLIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXKIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
1o yYpaBHEHUIO XUMUYECKOM peaxiuu.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 1 bubnuotexa [JOK
' MPaKTHIECKON https://m.edsoo.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
19 BemectBa 1 xuMu4yeckue 7 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 8
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bopa. PactBopel. [Tonsitue 5 bu6moreka [IOK
' 00 OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
OcHOBHBIE KJIacChl BuG 10K
nbnmoTexa
2.2 HEOPraHMYECKUX 5 1 1
P g https://m.edsoo.ru/7f41837c
COEIMHEHUIT
Utoro mno pazneny 7

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMOB.

Xumn4ieckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu

3.1

[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHUUYECKUX DIIEMEHTOB /[.

bu6mmoreka [JOK
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

N. Menneneesa. Ctpoenue
aToma

XUMHYECKASA CBA3b.

3.9 OKucCIuTebHO- 1 bu6mmoreka [{OK
BOCCTaHOBHUTEIIBHEIC https://m.edsoo.ru/7f41837¢c
peaxkiuu

Hroro no pazgeny 2 bubmorera [JOK
https://m.edso00.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB 17

10 TTPOI'PAMME



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

9 KUIIACC

KosnuuecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 1 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 5 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 5
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 1 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 1 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 2 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 2 1 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Wtoro mo pazneny 6



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. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obupie cBOHCTEA METAIOB 2 https://m.edso0.ru/7f41a636
39 B . 3 bubmmoreka [{OK
. QKHECUIITNE METAJUTBI ¥ KX COCAMHCHHUS httos://m.edsoo.ru/7f41a636
Hroro no pazgeny 5)
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B TBa M MaTepHUajbl B )KM3HU YEJIOBEKA 1 bubmorera [JOK
' eHmee P https://m.eds00.ru/7f41a636
Hroro no pazneny 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BeecTna https://m.edsoo.ru/ff0d210c
5 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pa3aeieHust cMecen https://m.edsoo.ru/ff0d26ca
ATOMBI 1 MOJIEKYIIBI X UMHYECKHE
3 AIIEMEHTHI. 3HAKH (CHMBOJIBI) 1 bubamorexa [JOK
' https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX DJIEMEHTOB
3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB.
4 Xumuuaeckas hopmyra. BaaeHTHOCTB 1 bubmorexa IOK
Py https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JICMEHTOB
5 OrtHocHTenbHAas aTOMHas Macca. 1 bubmuorexka [JOK
OtHOcUTENbHAA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
6 MaccoBas 10J1s1 XUMHYECKOTO 1 bubmuorexka [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
Knaccudukanus XuMUIecKuX peakiuii
7 (coenuHEHMS, PA3JIOKEHUS 1 Bubmorexa OK
> P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
3 KonTtponpHas padota Nel mo teme 1 1 bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
9 Bo3nyx — cmecs razos. Cocras 1 bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

10 MonsipHblii 00bEM Ta30B. 3aKOH 1 bubmuorexa [IOK
ABoranpo https://m.edsoo.ru/ff0d542e
11 Oxcuppl: cocTaB, KiIacCUPUKAIIUS, 1 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d6342
12 OcHoBaHMUsI: COCTaB, KIacCU(pUKAIIHS, 1 bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
13 Kucnotsr: cocras, knaccudukanms, 1 bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
Comu (cpenHue): HOMEHKIIaTypa,
14 CHOCOéBII) nlz)n )eHI/ISI XI/IMI/I‘IZSKI/I@ 1 bubmorexa LOK
. i ’ https://m.edsoo.ru/ffOdfee2
CBOICTBA
KonTponsnas pabora Ne3 no teme
15 "OCHOBHBI€ KJIACCHI HEOPraHUYECKUX 1 bubmorera [IOK
. P https://m.edsoo.ru/00ad9474
COeIMHEHMI
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
16 aTOMOB 3JIeMeHTOB [leproaraeckoit 1
https://m.edsoo.ru/00ad9ela
cuctemsl JI. 1. Menaeneena.
DIEeKTPOOTPUIIATEIIEHOCTb.
bu6mmoreka [JOK
17 XuMuueckas CB3b. BuIbl 1
5 https://m.edsoo.ru/00ada6bc
xuMuueckor cBs3u. OBP
OBILIEE KOJIMYECTBO YACOB I10 17

I[TPOTPAMME



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ada6bc

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
ara uudpoBbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTuuyeckue o op
Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Tepuoanueckwuii 3akon. [ICXD J1. U. 1 bubmmoreka [{OK
MenneneeBa https://m.edsoo.ru/00adb59e
9 Bunnl xuMHu4yeckoil CBSI3U U THIIEI 1 bubmmoreka [{OK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
[ToHATHE O CKOPOCTH XUMHUYECKOMN
3 cakiuu. [IoHITHE O TOMOI'C€HHBIX U 1 bubmorera [JOK
p ' https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIHIX
Teopust 37EKTPOTUTUYECKOIN
4 mucconuanun. CHIIbHBIE U CIIa0bIE 1 bu6mmoreka [IOK
3IEKTPOJNTHI. IOHHBIE ypaBHEHUS https://m.edso00.ru/00adcd68
peakuui
KontponbHas padorta Nel o reme
5 «DIEKTPOJIUTHYECKAS TUCCOLIMALNA 1 1 Eubmorexa HOK
P i https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO6mrast XxapaKTepUCTHUKA FaJIOTeHOB.
5 Xnop. Ilpaktuyeckas padora Ne 1 o 1 1 bubnunoreka [JOK
teMe «llonydyenue consiHON KUCIOTHI, https://m.edsoo.ru/00addfe2
U3y4eHue e€ CBOMCTB
CepoBogopoa. Oxcuasl cepsl. CepHas
7 KI/I(I:)J'IOTa (11)3H3I/IIICCKI/IC u X;Mﬂqecine 1 bubmorexa HOK
L https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHHE
8 OO11ast XxapaKTepUCTHKA HJIEMEHTOB 1 bubnuorexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00adea28

VA-rpynmsl. A30T, aMMHUak, aMMHaKx,
a30THAs KUCJIOTA

https://m.edsoo.ru/00adeea6

dochop. Okcun dochopa (V) u

bubmmoreka [{OK

9 ochopHas KucioTa, (pu3ndecKue u
pocop . ¢ https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOUCTBA, IMOJTyUYCHUE
VYraepos, OKCUIBI yIiiepoaa,
10 K GMEI/Iﬁ (1)I/I3I/IT-ICC}II(FI/IG€I XUMUYECKHE brbmmorexa [OK
PEMHHIL, https://m.edso0.ru/00adfd9c
CBOMCTBA
KonTtponsnas pabora Ne2 no teme
. bubnuoreka [JOK
11 «BasxkHelne HeMeTalluIbl M UX
https://m.edsoo.ru/00ae0e18
COEUHEHUS
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX
bu6mmoreka [IOK
12 DJIEMEHTOB — METAILIOB.
. https://m.edsoo.ru/00ae103e
®dusnyeckne CBOMCTBA METAJIIIOB
XuMHUYecKre CBOMCTBA METAJIJIOB.
13 DIEKTPOXUMHUUECKUAI P bubmmorexa IOK
p . p https://m.edso0.ru/00ael1156
HaIpsDKEHU METaJlIOB
IllerouHbIe U IIEIOYHO3EMEIIBHBIC
R bu6mmoreka [JOK
14 meTauibl. JKECTKOCTH BOIBI U
. https://m.edso0.ru/00ael4b?2
crocoObI €€ ycTpaHeHUS
AmtomuHui, xene3o. [Ipaktuyeckas
pabota Ne 2. Pemenue
bubmuoreka [JOK
15 AKCIIEPUMEHTAJIbHBIX 3a]1a4 [10 TEME
. https://m.edsoo.ru/00ae3de8
«BakHeiine MeTaliIbl 1 UX
COCTUHECHUS»
KonTtponsHas padota Ne3 o reme
N bubmuoreka [JOK
16 «Baxnennne MeTalIbl M UX

COCAUHCHUA»

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae4270

BemecrBa u matepuaisl B

17 IMOBCEAHEBHOM KM3HU YEJIOBEKA. 1 bubnuorexa [JOK
XHUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00ae3f50
OKPYKaroLIEn CpeJibl

OBIIEE KOJIMYECTBO YACOB I1O0 17

[TPOTPAMME



https://m.edsoo.ru/00ae3f50




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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