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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPEICNICHHE €ro Mo KjaccamM M CTPYKTYpUPOBaHHUE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOTO  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil U3yueHus MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIIECHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JCSTENBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €JMHCTBO MPUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBieHUss B OOYyYEHHU XUMHUU OOECIEUMBAIOTCH CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona k e€ uzydeHuto. CojaepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS 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 3HAHUA pacCMaTPUBAIOTCS Ha OCHOBE ASMIHUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHUM K HAay4yHbIM METOJaM [O3HAaHWS TpU HM3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yCcIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM W  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOYy4YalOIIUXCS T'YMaHHCTUYECKHX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBanus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BEHIeCTB. XUMHUUYeckue ypaBHeHUs. Knaccuduxarms
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
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIOTOM) SBJICHUM, HAOIIOIeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3elIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (pUIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1apocTepKHEBBIX).

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). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIYYeHHs] KUCTIopoAa B JabOpaTOpud W MPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJICHHE apHUKOBOTro 3¢ (dekra, pa3pylieHrue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. @Dusznueckue U XUMHUYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHns ropeHust (mokapa), O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIENOBAaHUE OCOOCHHOCTEW pAaCTBOPEHHUSI BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluu, IOJYYEHHE HEepPacTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(POTepHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NUECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB IEpHOJia U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTa 110 ero nosoxeHutro B [lepuoanueckoit cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs HAaykh W npaktuku. [[. V. MeHneneeB — y4yéHbId U
rpaXkJIaHUH.

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

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus u BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIHN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIOIIUXCS CUCTEMHBIMU ISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

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 XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTM B HM3MEHEHHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUMU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENIbHO--BOCCTAHOBUTENBHBIX ~ pPEAKIMA € HKCMOOJb30BAaHUEM  METO]IA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBus MPOTEKaHUSI peaKuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o00pa3oBaHHWE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakTtepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHas KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHEeHHe. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMu4eckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenne cepHoil KUCI0Thl. CONM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MOJyuyeHue U npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanue HUTpPATOB H CcOJied aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTpaHEHHE B Mpuponae, (GU3MYECKue U XUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yraepojaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OelKax, yriaeBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue U XUMHUYECKHE CBOWCTBA, IOJYyYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B TPOMBIIIUICHHOCTH. BaKHEHIINE CTpOUTEIbHBIE MaTepHAalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOMOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHUe MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTaJuioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl moyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux snemeHToB . 1. MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxKAeHue B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHHE B mpupojae. Pu3MYECKUE Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPUAJIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJIUYHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE  pe3yJabTaThl OCBOCHUS MPOTPAMMbl  OCHOBHOI'O  OOIIEro
o0pa3oBaHus JOCTHralOTCs B XOA€ OOyYeHHS XUMUU B €IUHCTBE Y4eOHOU U
BOCIUTATEIBHON NIESITEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPHUHSITHIMU B
oOliecTBe TpaBUJIaMU M HOPMaMH TIOBEJEHUS M CHOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yJbTaThI OTpakaroT TOTOBHOCTh 00yJaromuxcs
PYKOBOJICTBOBAThCSl ~ CUCTEMON  TMO3UTHUBHBIX  I[EHHOCTHBIX  OpHEHTAlUd |
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIICHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJEeWI0, TOHUMAaHUs 3HAYCHUS XUMHYECKOW HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JTOCTOBEpHON HH(MOpMaluendn o
NEPEAOBBIX JIOCTHIKCHHUSX W OTKPBITHSIX MHUPOBOM M OTCYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTaBICHUS O COLUAJIbHBIX HOPMAaxX M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATEILCKON, TBOPUECKON U APYTUX BUAAX JACSITEIBHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOW JESITEIbHOCTH TIPH BBIMOJHEHUU
y4eOHBIX, IIO3HABATENbHBIX 3a/lay, BBIMOJHEHUH XWMUYECKHX OKCIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO U B3aUMOTIOMOIIU
B MpOIIECCE ATON y4eOHOMN NesITeNIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TMOBEICHHUE U
NOCTYTIKW CBOMX TOBAPHUILEH C MO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBUNA MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOM pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pAa3BUTUS HAYKM W COCTABJISAIOLIUE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAyYHOW KapTHHBI MHpPA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUA NPHUPOJbI, B3aUMOCBA3SX YEIOBEKa C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBbBI, HAMNPABJICHHBIE HA IOJYYCHUE HOBBIX 3HAHUU IO
XAMHUH, HEOOXOAWMbIC i OOBSACHEHHS HAOIIOJAeMBbIX TPOIECCOB W SBIICHUIA,
MMO3HABATEIbHOM, HMH(POPMAIMOHHOM W YUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



TUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHMMHU CpPEACTBaMU  HUH(OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHMI0O M TO3HAHUIO, JOOO3HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMO00Opa30BaHUIO, TPOCKTHON U UCCIEI0BATEIBCKON JAESTEILHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHS 00YUEHUSI B JaJbHEHIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKWU3HU, OTBETCTBEHHOI'0 OTHOIIEHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370pOBBIA 00pa3 >XKU3HH, OCO3HAHUE TOCIEICTBUN U HEMPUSITHE
BpEAHBIX  TpUBbIYEK  (YyMOTpeOJeHUs  ajaKoroJigi, HApPKOTUKOB, KYypEHHs),
HEOOXOAUMOCTH  COOJIFOJICHUS TpaBUJI  0€30MaCHOCTH TMpU  OOpaIllleHHH ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEpPEC K MPaKTHYECKOMY HM3Yy4YeHHUIO0 mpodeccuil u Tpyaa pa3iudHoOro poja,
yBaXXEHUE K TPYAY W pe3ysbTaTaM TPYJIO0BOW JAEATEILHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHUHN MO0 XUMUU, OCO3HAHHBIA BHIOOP WHIWBHIYaJTIbHON
TPACKTOPUU TPOJOJDKCHUS O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX WHTEPECOB W TMOTPEOHOCTEH, yCIemHon
npodeccroHaIbHON JCATEILHOCTH W PA3BUTHS HEOOXOIWMBIX YMEHHUN, TOTOBHOCTH
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3emie, OCHOBE €€ CyYIIECTBOBaHHUS, MOHMMAaHHME IIEHHOCTH 3[0POBOTO U
O6e3zomacHOoro o0Opasa JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nMuecCKOMy U TICHUXWYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS
npaBMJI 0€30MaCHOTO MOBEACHUS MPU padOTe C BEUISCTBAMH, a TAKXKE B CHUTYAIUSX,
YIPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUSA, TOJydyaeMble NpPU HU3YYCHUU XUMUHU, IS
peILIeHUs 3aJa4, CBS3aHHBIX C OKPYXAIOUEH NPUPOJHOW CPEOM, IS IOBBIIICHUS
VPOBHS  JKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHS  TJOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MpoOJeM M MNyTel UX pEelIeHUs MOCPEACTBOM METOJ0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCA MM B IO3HABATEIBHOI,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MeranpenMETHBIX pe3yJlbTAaTOB BBIACISIOT 3HAYMMBbIE IS
dbopMHUpOBaHUST MUPOBO33PECHHS OOIICHAYYHBIC TOHATHS (3aKOH, TEOPUS, TMPUHIIHII,
runore3a, (axkT, CcucTeMa, MPOIECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJIAIOT Ha
OCHOBE 3HAHUW U3 ATUX MpeaMeToB (OPMHUPOBATH NPEACTABICHUE O IEIOCTHOM
Hay4YHOM KapTHHE MHpA, U YHUBEpPCAJIbHbIC yueOHblEe NEeNCTBUs (TIO3HABATENbHBIC,



KOMMYHUKATHBHBIE, PpETYJSATUBHBIE), KOTOpbIE oOOecneynBaoT (HOpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSATEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIEHUIO Yy4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS

ba3oBble JiornyecKkue NecTBUA:

YMEHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TpPU OCBOCHUU
3HAHUMW: PaCKpPhIBaTh CMBIC]T XMUMHUYECKUX MMOHATUM (BBIIEIATH HX XapaKTepHbIC
MPU3HAKW, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMHU TMOHSITHSIMHU), HCIOJIb30BAThH
MOHATHUS JIJI1 OOBSICHEHUSI OTJEIbHBIX (DAKTOB U SBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUU MJI1 KJIacCUPUKAIMM XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIUi,
yCTaHABIIMBATh MPUUYUHHO-CIICICTBEHHBIE CBA3M MEXIy OOBEKTaMH HW3yUYCHHS,
CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIAYKTHBHBIE, NEIYKTUBHBIC, MO AHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TPHUMEHSATh B TIPOIllECCe TIO3HAHUS TOHATUS (MPEIMETHBICE U
MeTarnpeIMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, UCIOJB3yEMble B XUMUU,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHHU MOJICIbHBIC TPEACTABICHUS —
XUMUYECKU 3HaK (CHMMBOJI DJJIEMEHTa), XuMuueckas ¢(opMmylia U ypaBHEHHUE
XUMUYECKOW PEaklnu — MpPH PEIICHUU yueOHO-TI03HABATEIBHBIX 33/1ad, C Y4ETOM
ATUX MOJIETBHBIX TMPEACTABICHUI BBISBISATh M XapaKTePU30BATh CYIECTBEHHBIE
NPU3HAKU U3YyYAE€MBIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIHid,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH,  MPUYUHHO-CIICJICTBEHHBIE  CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SIBICHUSX.

Ba3oBble uccienoBarejabcKkue AeCTBHA.

YMEHHE UCIOJIb30BaTh IOCTaBICHHBIC BOMPOCHI B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS, & TAK)KE B KA4€CTBE OCHOBBI JJIsi (DOPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
NIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE ONbITa MO IJIAHUPOBAHHMIO, OPTraHM3AlMd H IPOBEICHHUIO
VUCHHUYECKHX OJKCINEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITETIbHO TPOTHO3UPOBATh €ro pe3yabTaT, (GopMyaupoBaTh 00OOIICHUS U
BBIBOJIbI 110 PE€3yJbTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABIATh OTYET O
MpoJIeJIaHHOW padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, aHAJIM3UPOBATH M HWHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3IUYHBIX BUAOB U (OPM MPEJCTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIONYJISIpHAS IUTEpATypa XMMUUYECKOTO COJIEpKaHUsl, CIPaBOUYHbIE TOCOOUS,
pecypebl THTEpHETa), KPUTUYECKUA OLIEHUBATH MPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO
nHbOpMAITHIO;

YMEHUE NPUMEHATH pa3IMYHble METOJbl M 3alpoChl MPU TMOUCKE U OTOOpE
MHQOpMAlIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJisl BBINOJHEHUS



y4eOHBIX M MO3HABATENbHBIX 3a]a4 ONpEeJeIEHHOr0 THUIA, MPUOOPETEHUE OIbITa B
o0JlacTU  UCMONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIaJICHUE KYJIbTYpOl aKTMBHOI'O HCIIOJNb30BAHMS PA3JIMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpEeACTaBICHUS HHPOPMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 3a/Jaud  HECJOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCMONb30BaTh M  aHAJIM3UPOBATH B Mpolecce yuyeOHOM U
UCCJIEeI0BATENbCKON JEATEIbHOCTH HH(POPMALMIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJILCKOI0 XO3SIIICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY>KaIOLIEW PUPOJTHON CPEIbI.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yYMEHHs 3a7aBaTh BONPOCHI (B X0Jie Auayiora U (WIn) AUCKYCCUH) 1O CYIIECTBY
oOcyxJ1aeMol  TeMbl, (OPMYIHPOBATH CBOM  MPEJIOKEHUS  OTHOCHUTEIBHO
BBIMOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TPEACTaBIsATh  MOJY4YEHHbIE  PE3yJdbTaThl  MO3HABATEIbHOMN
JESTENBHOCTU B YCTHBIX M MMCbMEHHBIX TEKCTAX; JIeNIaTh MPE3EHTAINIO Pe3yIbTaTOB
BBIMOJTHEHUSI XMMHUYECKOTO JKCIEpUMEHTa (JJaOOpaTOPHOTO OIbITa, J1A0OpaTOPHOM
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NIO3HABATENILHON M HUCCIIEIOBATENbCKON AEATEIbHOCTU MPU PELIEHUH BO3HHUKAIOIINX
npoOsieM Ha OcCHOBE Yyuéra oOOLMX MHTEPECOB U COTJIACOBAHUS TO3UIUHN
(obcyxenns, 0OMEH MHEHUSMH, «MO3TOBBIE€ IITYPMbI», KOOPJAMHAIIMS COBMECTHBIX
JENUCTBUH, ONpeJeieHHe KPUTEPUEB MO OIEHKE KayecTBa BBIMOJHEHHON padOThl U
Apyrue).

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE NeHCTBHS:

YMEHUE CaMOCTOSITEJIbHO OMNpENEeiATh 1NN JEATEIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeNIbHOCTh, BBHIOMpaTh Hambojiee A(PEeKTUBHBIC CIIOCOOBI pelieHHus YYeOHBIX H
MMO3HABATEIbHBIX 3a/a4, CaMOCTOSITEJIbHO COCTaBISITh WM  KOPPEKTHUPOBATh
MPEIJIOKEHHBIA  AJITOPUTM  JEUCTBUM TIPU  BBIIOJHEHUM 33aJaHUA € YYETOM
MOJIYYCHHsI HOBBIX 3HAHMM 00 W3y4aeMbIX OOBEKTaX — BEHIECTBAX U PEAKIUSAX,
OLICHUBAaTh COOTBETCTBHE IIOJIYYEHHOI'O peE3yJibTaTa 3asBJICHHOW II€JH, yMEHUE
UCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, MPE/JlaraeéMbl€ B YCIOBUU 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOEHUIO  0053aTEIbHOTO
CoNepKaHMs, YCTAaHOBJICHHOTO JaHHOW (¢enepasbHON pabodeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIONIMMHCS HAy4yHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEeUCTBUM, cielupuuecKue s IPeaAMETHON 001acT « XUMUS», BUJBI AEATCIHHOCTH
[0 TMOJYyYEHUID HOBOTO 3HAHUSA, €ro MHTEPHpPETalnU, M[peoOpa30BaHUI0 U
MIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.



K koniy oOydyenusi B 8 kjiacce npeaMeTHbIe pe3yibTaThl HA 0A30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YYaIOMIUXCS YMEHUI:

e PACKPBIBATh CMBICII OCHOBHBIX XWMHWYECKHUX TMOHSATUW: aTOM, MOJIEKYyJa,
XUMUYECKHUI AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOIHAS
Y HEOJHOPOJIHAsI), BAJCHTHOCTh, OTHOCUTEJIbHAS aTOMHAas M MOJICKYJISIpHAs Macca,
KOJINYECTBO BEIECTBA, MOJb, MOJISIpHas Macca, MaccoBas JOJIslI XHMHYECKOrO
dJIEMEHTa B COCIMHEHUHU, MOJSPHBIA OO0BEM, OKCUJ, KHUCIOTa, OCHOBAaHHE, COJIb,
AIEKTPOOTPULIATENBLHOCTb, CTETICHb OKHCJICHUA, XUMHYECKAS peakuus,
KJaccupUKaIMsl peakIuid: peakluu COCAMHEHUs, PEAKIIUU PA3T0KECHUS, PEAKIIUU
3aMelIeHus, pPeaKIuu OOMEHa, HK30- U DHIOTEPMHUYECKHUE PEAKIUH, TEIIOBOM
addekr peakuuu, SAPO aToMa, JIEKTPOHHBIM CJIOM aTroma, aroMHas OpOUTAIIb,
paadyc aroma, XMMHYECKas CBSI3b, MOJSIpHAS U HEMOJSpHAs KOBAJIEHTHAsl CBS3b,
MOHHAs CBsI3b, UOH, KATUOH, aHHOH, PACTBOP, MAacCcoOBasi J0JIsl BellecTBa (IPOIICHTHAs
KOHIIEHTpAIIMsI) B pACTBOPE;

e WUUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHSATUN U MPUMEHSTH
AT MOHSTHUS MPU OMTMCAHUU BEILIECTB U UX MPEBPALCHUIA;

¢ CTIOJIb30BaTh XUMUUYECKYI0 CHUMBOJIUKY IS cOCTaBlieHUs] (OpMYJT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

¢ OIIPENIECTISATh BAJICHTHOCTH AaTOMOB DJJIEMEHTOB B OWHApHBIX COEIUHEHHUSX,
CTeNIeHb OKHUCJICHHUS JJIEMEHTOB B OWHApPHBIX COEIMHEHUSX, MNPUHAMIECKHOCTH
BEIIECTB K OMNpENEIEHHOMY KJIacCy COEIMWHEHUN MO (GopMysiaMm, BUJI XUMHUYECKOUN
CBsI3M (KOBAJICHTHAs U MOHHAS) B HEOPTaHUYECKUX COCTMHEHUSIX;

epackpeiBaTh cMbIc [lepmoamueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTU CBOWCTB XMMHUYECKHX
AJIEMEHTOB OT HMX MoJiokeHus B llepronnueckoil cucreme, 3aKOHOB COXPAaHEHUS
Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJSIPHOTO YYEHHUs, 3aKOHa
ABorajipo;

 OITUCHIBATh M XapaKTepu30BaTh TabmuuHyio dopmy [lepuonnyueckoit cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas nmoArpymnmna (A-rpynmna)» u
«mobounass mnoarpynna (b-rpymnma)», maneie W OonblIue MEPUOABI, COOTHOCHUTH
o003HaueHus1, KOTOpble UMEIOTCs B Tabnmie «llepuogndeckas cuctemMa XUMHUYECKUAX
anemeHToB JI. 1. MenaeneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsAll sjapa, OOIIee YHUCIO BJIEKTPOHOB H
pacrpeieieHue UxX Mo JIEKTPOHHBIM CIIOSIM);

o KJIACCH(PDUITMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTAaHMUYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIy U COCTaBY YYacCTBYIOIIMX B PEaKIUU BEIIECTB, MO
TEMI0BOMY 3P Dexry);



e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB
pPa3sTUYHBIX  KIACCOB, TMOATBEP)KIAs OINHUCAHWE TPUMEpPaMU  MOJEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOILUX XUMUYECKUX PEAKIUN;

e IPOTHO3MPOBATh CBOWCTBA BEMIECTB B 3aBUCHMOCTH OT WX KAad4eCTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTCKAHUS XHUMHUYCCKUX IMPEBPAIICHUH B Pa3IUIHBIX
YCIIOBUSX;

¢ BEIYHUCIIATh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa M0 (OpMYJie COEIMHEHHUS, MAaCCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHCHHIO XMMHYECCKOW pEaKIIHH;

o IPUMEHSATH OCHOBHBIC OIEpAIlMU MBICIUTEIBLHOW JCATEIHPHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 00O0OIIeHHE, CHUCTEeMAaTHU3AlNI0, KIACCU(PUKAIUIO, BBIIBICHUE
NPUYUHHO--CIICJICTBEHHBIX CBS3€H — JUIsl M3yUEHUs CBOMCTB BEIIECTB M XUMUUYECKHUX
peakinii, €CTeCTBCHHO-HAYYHbIC METO/Abl IO3HAHWS — HAOJIOJICHHE, H3MEpPEHUE,
MOJICJTMPOBAHKE, SKCIICPUMEHT (PEaJIbHBIN U MBICIICHHBIH );

e CJICZIOBATh IpaBUJIaM IOJb30BAaHHMS XUMHUYECKOH IMOCYAOH M J1TaOOpaTOPHBIM
0o0Opy/IOBaHUEM, a TaKXkKe MpaBWiaM OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMU  TI0  BBINIOJIHCHHUIO JIAOOPATOPHBIX XUMHUYECKHUX  OINBITOB IO
NOJYyYEHUI0 W COOMpPaHWI0 Ta3000pa3HBIX BeEmIECTB (BOAOPOAa W KHCIOPOJA),
PUTOTOBIIEHUIO PACTBOPOB C OMNpPEJEIEHHOW MacCOBOM JI0JIe pPacTBOPEHHOTO
BEIIECTBA, IUJIAHUPOBATh W  TPOBOJUTH XUMHYECKHE  HKCIIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEIIOYEH M KUCIOT C MOMOIIBIO UHIUKATOPOB (JIAKMYC,
dbeHondTanenH, METUJIOPAHX U IPYTHE).

K konity obyuyenust B 9 kjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

e PACKPBIBATh CMBICT OCHOBHBIX XMMHYECKUX MOHSTUN: XUMHYECKUI DJIEMEHT,
aToOM, MOJIeKyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTD, AJIEKTPOOTPUIIATEIEHOCTh, CTETICHh OKHCIICHUS, XUMUYECKasl peaKkius,
XUMHYECKasi CBSI3b, TEIUIOBOU 3(PPEKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBoOp,
AIEKTPOTHUTHI, HEAIEKTPOIUTHI, AIEKTPOITUTHIECKAS JUCCOIMAIINSI, PEAKIIHH HOHHOTO
oOMeHa, KaTaiu3aTop, XWMHYECKOE paBHOBeCHE, OOpaTHMble M HEOOpaTuMbIe
peakiuu, OKHUCJIMTEIIbHO-BOCCTAHOBUTEIHHBIE peakiuu, OKHUCJIHUTEIb,
BOCCTAaHOBUTEINIb, OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOINHUsi, aM(OTEepHOCTH,
XAMHUYECKasi CBSI3b (KOBAJICHTHAs, HWOHHAS, METAJUIMUECKasi), KPUCTALITMYECKas
peméTka, KOppo3usi METAIJIOB, CIUIABBl, CKOPOCTh XUMHUYECKON PEAKITUH, MPEETHHO
nonyctuMast konuentpamus [1/IK BemecTsa;

 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TOHITHI U PUMEHSITH
OTH TIOHATHUS TIPU OTMCAHUH BEIIECTB U MX MPEBPAIICHHUIA;

¢ MICTIOJTH30BATh XMMHUYECKYI0 CUMBOJIMKY JJISl COCTaBIICHUsT ()OPMYII BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;



e OTIPEJICIATh BAJICHTHOCTh M CTEMEHb OKHUCJICHUS XMMHUYECKUX HJIIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NPHUHAJIEKHOCTh BELIECTB K OINPEACIEHHOMY
KJIACCy COEIMHEHUU Mo GopMmysiaM, BUJ XUMHUYECKOW CBSI3U (KOBaJICHTHAas, MOHHAs,
METaJNINYeCKasl) B HEOPraHMYECKUX COEIMHEHHUAX, 3apsA] HOHA MO XUMHUYECKOU
dopMyIie, xapakTep cpeAbl B BOAHBIX pacTBOpaXx HEOPraHWUYECKUX COCIMHEHUU, TUI
KPUCTAJUIMYECKOUN PEIIETKH KOHKPETHOI'O BEILIECTBA,

epackpbiBaTh cMbIca llepuonmueckoro 3axkona J[l. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHWE: ONKCHIBATH M XapaKTepPU30BATh TAOIUYHYIO
dopmy Ilepuoamdeckol CUCTEMBI XUMHYECKHX D3JIEMEHTOB: pa3jiudaTh IMOHSITHUS
«rnaBHas noarpymnmna (A-rpymnmna)» u «nobounas noarpynmna (b-rpymnma)», mansie u
OOJIbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOANYECKON
Ta0NMUIlE, C YHUCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aATOMOB XHUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsij sA/ipa, o0LIee YUCIIO IEKTPOHOB U pacIpesielieHue UX o
AIIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB
AJIEMEHTOB U MX COSJIMHEHHH B Mpejenax MajbIX MEePHUOJOB U TJIABHBIX MOJTPYIII C
y4€TOM CTPOCHUS X ATOMOB;

e KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHMYECKHE BEIIECTBa,
XUMHYECKUE peakluu (10 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEILIECTB, IO
TEIIOBOMY 3P (DEKTyY, 0 U3MEHEHHUIO CTETIEHEW OKUCICHUS] XUMUYECKUX DJIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIHME U CHEHUPUUYECKUE XUMHYECKUE
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPKIAsl ONHCAHUE NIpUMEpPaMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEaKLINiA;

e COCTaBJIATh YPaBHEHHUS AJIEKTPOIUTUYECKON JUCCOUMALINM KUCIIOT, LIEI0UYeH U
COJICH, TOJHBIC M COKpalIEHHbIC YpaBHEHUS PEAKIMH MOHHOTO OOMEHa, YpaBHEHUS
peakiui, MOATBEPKIAIIINX CYIIECTBOBAHHE TI'E€HETUYECKOM CBSI3M  MEXKIY
BEILECTBAMU PA3JIMYHBIX KIACCOB;

e PACKpbIBaTh  CYIIHOCTb  OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKUui
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHca ATUX PEaKInii;

 IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHMUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBHSIX;

* BBIYUCIISATH OTHOCHUTENBHYIO MOJIEKYJISPHYIO UM MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTA MO PopMyJsie COETUHEHHsI, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINU;

e COOJTFIO/IaTh TpaBWIA TONH30BAHUS XWMUUYECKOW IMOCYIOH W JTaOOpaTOPHBIM
o0opyaoBaHMEM, a Tak)Ke TpaBuiia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLIMSIMUA 1O  BBIMOJIHEHUIO J1a0OpAaTOPHBIX XMMHUYECKHX OIBITOB IO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

* IPOBOJAUTH PEAKIIMH, IMOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUI-, OPOMHI-, UOAUI-, KapOOHAT-,



docdar-, cunukar-, cynbpar-, TUAPOKCUI-UOHBI, KATHOHHI aMMOHHUS U HOHBI
M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIIECTB;

e IPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHONU JEATEIbHOCTH — aHalIu3 U
CHUHTE3, CpaBHEHHE, O000OIIEeHHE, CHUCTEeMAaTU3alM0, BBISBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSI3€d — JUISI U3YyYEHUsI CBOMCTB BEIIECTB U XMMHUYECKHX pPEaKIUM,
€CTEeCTBCHHO-HAyYHbIE  METOJIbI  [O3HaHWUA —  HaOJIOJIeHUE, HU3MEpPEHHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbI U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE 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

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM nudpoBbie
Ne i/ P Konrtpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. BemecTBo U XuMHuyeckue peakuun
11 [ToBTOpEHue u yriyoieHue 3HaHul 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIHS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M UX COeAMHEHUS
51 OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuoreka [JOK
' anemeHTOB VIIA-rpymnmesl. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' pyfisL. P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTUKa XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Wroro mo pazueny 25

Pazgen 3. Merajliibl 1 UX COCTUHEHU S

. bubnuotexa [JOK
3.1 006 4
HIHE CBOHETEA METaLIon https://m.edsoo.ru/7f41a636
. bubnuoteka [JOK
3.2 B 16 1 2
KHEHIIINE METaJUTbl U MX COCTUHCHHMSI https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20

Paznea 4. Xumus v oKpy:Kaomasi cpeaa

4.1 BemiectBa  MmaTepualbl B JKU3HU YEJIOBEKA 3 bubmorexa LIOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmmorexa LOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 4 7

¥XVIMVIH, 8 knacc/ Mabpuenan 0.C., Octpoymos W.T., Chagkos C.A., AKunoHepHoe obuiecTtso «M3aaTenbcTso «lpocBelieHmne»
e Xumus, 9 knacc/ NabpuenaH O.C., Octpoymos W.I., Cnagkos C.A., AKUMOHepHoe obliectBo «M3aaTenscTBo «lpocselleHne»
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Xumus, 8 knacc/ 'abpuensna O.C., OctpoymoB WN.I'., Cnanko C.A., AkimonepHoe oduiectBo «M3narensctBo «IIpocBenienue
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AkimoHepHoe o01iectBo «3matenbeTBo

«HpOCBGIIIGHI/IG»

METOJUYECKHUE MATEPHUAJIbBI U1 YUUTEJIA

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

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