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[IporpaMma 1O XHMHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OOO , a Takke Ha OCHOBE (eaepanabHOl paboueld MporpamMMel
BOCIIUTAHUS U C YYETOM KOHIICTIIIUU MPENOJaBaHus Y4eOHOro mpeaMera « XUMUs
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

OO6miee 4YMCIO 4YacoB, OTBEAEHHBIX IS M3YYCHUS XUMUHU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTanisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeIi0), B 9 kimacce — 68 JacoB (2 Jaca B HEJICIIO).

COIEPKXAHUE OBYYEHUSA

8 KUIACC

IlepBoHayaabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuu. Posib XMMHUM B KW3HU 4Y€JIOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BELIECTB. ATpPETaTHOE COCTOSIHUE
BemiecTB. [loHsTHe O MeTOoAax MO3HAHUS B XMMHUHU. YHMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE HJIeMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass QgopMmyna. BalleHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAasT AaTOMHas Macca.
OTHOCUTENBHAs MOJIEKYJIsSIpHAas Macca. MaccoBas 10Js1 XUMHUYECKOrO AJIEMEHTA B
COEIMHEHUHU.

KomnuectBo BemecTtBa. Monbs. MonsipHast macca. B3anmMocCBsI3p KOJIMYECTBA,
Macchl M YHCIa CTPYKTYpPHBIX €IMHHUIl BemectBa. Pacu€tel mo dopmynam
XUMHYECKUX COSIUHECHUM.

@u3nyecKue U XMMUYECKHUE SIBIICHHS. XUMHUUYECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHsS MacChl BEIIeCTB. XUMHUYeCKue ypaBHeHwms. Kmaccudukamms
XUMHUYECKUX PEAKINH (COeAMHEHUS, PA3I0KEHNUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu |
npuémMamMu o0paleHus: ¢ JJabopaToOpHBIM 00OPY/IOBAaHUEM, U3YUYCHHUE W OIHMCAHUE
¢uznuecknx CBOWCTB 0Opa3loB HEOPTaHWYECKHWX BEIIECTB, HaOIIOICHHE
¢usnuecknx (TUTaBICHWE BOCKA, TasHUE JIbJla, pPAacTHpPaHHWE caxapa B CTYIKE,
KUIIEHUE U KOHJAEHCAlMS BOJbl) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEHOW MPOBOJIOKH, B3aUMOCHCTBHE MeJla C KICIIOTOW) SIBJICHUH, HaOIIOJICHUE U
ONMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiui (pa3floXeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwisi, pa3ioKeHHE TUJIPOKCU]IA
meau (1) mpu HarpeBaHuu, B3aMMOACHCTBHE kejie3a ¢ pactBopoM con meau (11),



M3YUYEHUE CIOCOOOB pa3/ICNICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puIbTpoBaHHUE,
BBITIAPUBAHUE, TUCTUIUIAIMSA, XpoMaTorpadusi, MPoOBEICHUE OYUCTKU MOBAPEHHON
coJii, HaAOJIOJEHHUE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJIENIEH MOJEKYJ
(1apocTep KHEBBIX).

Baxueiiiue npeacTaBuTe M HEOPraHM4eCKMX BelecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — anemMeHT u mpocToe
BemlecTBo. HaxokaeHnue kucimopojga B mpupojae, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunapl. Ilpumenenue kucnopoma. CrocoOb
MOJIYYEHUsI KHUCIOpoJia B JabopaTopuu U MPOMBIIUICHHOCTH. KpyroBopoT
KuciiopoJia B mpupoze. O30H — ajuioTpornHas MoAU(pUKAIUS KUCIOPOa.

TennoBoil 3PGheKT XUMUYECKOW peakIuu, TEPMOXMMHUYECKUE YpaBHECHHUS,
9K30- U DHJAOTEPMHUYECKUE peakuuu. TOIIMBO: yrojib M METaH. 3arpsi3HEHHUE
BO3JlyXa, YCUJICHHE MapHUKOBOTr0 3 (deKTa, pa3pymieHrue 030HOBOTO CJIOSI.

Bonopon — »nemMeHT u mpocToe BemlecTBO. HaxoxkaeHue Bojaopoaa B
npupojse, GU3MYECKHe ¢ XUMHUYECKHUE CBOWCTBa, MPUMEHEHHE, CIIOCOOBI
nonydeHusi. Kucimotel u conm.

MonsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMcTBa BOAbl. Boma kak pactBoputesib. PacTBOpHI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BO/AbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOIbI B MPUPOJE.
3arpsi3HeHUE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHeHuil. Oxcuasl. Kimaccudukanuys
OKCHUJIOB:  cosiecoOpasyromiue (OCHOBHBIE, KHCJIOTHBIE, aMdoTepHbIE) W
HeconeoOpasyromue. HomeHkmarypa okcuaoB. DU3MYECKHE €W XUMHYECKHE
CBOMCTBa OKCUJIOB. [losydueHre OKCHI0B.

OcHoBanms. Krnaccudukamus oOCHOBaHWM: IIENIOYM HW  HEPACTBOPHUMBIC
ocHoBaHMsA. HoMeHkiarypa ocHoBaHui. PU3MUECKME W XUMHYECKHE CBOMCTBA
ocHoBaHul. [lonyyeHne ocHOBaHMM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duzndeckue u
XHMHUYECKHE CBOMCTBa KucIOT. Psn aktuBHoctM MetaiuioB H. H. bekerosa.
[Tony4yeHune Kucior.

Conu. Homenkiarypa cosneid. @u3ndeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue comei.

['eneTnueckas CBsA3b MEXKY KJIacCaMH HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4yE€CTBCHHOE OIPEACICHUE COJCPKaHUS KUCI0pOoaa B BO3yXe, MMOJyUYCHHUE,
cobupaHue, paclo3HaBaHWE W U3YUYCHHE CBOWCTB KHUCIOpOJa, HaOII0IeHUE



B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM H YCIOBHS BO3HHMKHOBEHUS U
MpeKpalleHusi TopeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCUIOB U
OMHMCaHUWE HX CBOMCTB, MOJy4Ye€HHE, COOUMpaHUE, pACIO3HABAaHUE W HW3Y4YCHUE
CBOWCTB BOJ0poJia (TOpeHHe), B3auMojeicTBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BaHUE BUIEOMATEpPHUATIOB), HaOIOAeHUE 00pa3IOB BEIECTB
KOJIMYECTBOM | MOJb, HCCIeN0BaHUE OCOOCHHOCTEW pacTBOPEHUSI BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOJECHCTBUAE BOJBI C METa/IaMHU
(HaTpuieM ©  KaibleM) (BO3MOXXHO  HCIOJB30BaHUE  BHUECOMATEPHUATIORB),
UCCJIe/IOBaHNE OOpa3lloOB HEOPraHWMYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaAOJII0/IeHHe U3MEHEHHSI OKPACKH MHIUKATOPOB B PACTBOpPAX KHUCJIOT U IIETOYEH,
u3ydeHue B3ammojencTBusi okcuna menu (ll) ¢ pactBopom cepHOM KHUCIOTHI,
KHCJIOT C METaJIaMH, PEaKIUid HEeUTpalIn3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METaJlJla APYTMM K3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANbHBIX 3ajlad 1o TeMme «BaxHelnne KiIacchl HEOPraHMYEeCKHUX
COECIMHEHUI).

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMenToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHbBIC PEAKIIHU

[lepBbie TOMBITKH KIACCH(UKAIMU XUMUYECKUX dyeMeHToB. [lonsTue o
IPYIINax CXOIHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIECJTOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(PpOTEepHbIE OKCUIBI
U TUAPOKCHUJIBIL.

[Tepunonnueckuit 3akoH. [leprnoguueckas cucrema XUMHYECKUX AIIEMEHTOB /.
N.  MenneneeBa.  Koporkomepuomnas W JUIMHHONEpHOAHAs  (OpMBI
[Tepunonnueckoit cucrtembl xumuueckux 3meMeHToB J[. 1. Menneneea. [lepuoast
u rpynnel. PU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifep. M3otonbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB HepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHsSI pajuyca aTOMOB XHMHUYECKHX 3JIJIEMEHTOB,
METAJUTMYECKUX U HEMETAIUNIMYECKUX CBOMCTB MO rPyIaM U Nepruoiam.

3nauenue [lepuoanueckoro 3akona u [lepuogndeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTUs Hayku W mnpaktuku. J[. M. MenneneeB — y4y€Hbld U
IPaKJIaHHH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAss U HEMOJSIpPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.



Crenenp  okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tpoueccrl okuciieHUsT U BOCCTAHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3yueHue oOpa3lloB BEIIECTB METAJUVIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LIMHKA C PACTBOPaAaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiyu pa3ioKeHUs, COSTUHEHMUS).

Mesxcnpedmemmnuie ceasu

Peanuzaiusa MexXnpeaMETHBIX CBSI3€H MPU M3YYEHUM XHMUHA B 8 Kjacce
OCYIIECTBIISICTCS. 4E€pe3 HCIOJAb30BaHUE KakK OOIIUX E€CTeCTBEHHO--HAYYHBIX
MOHATHM, TaK W MOHATUMN, SIBJIAIOLIIUXCS CUCTEMHBIMU ISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaJlu3, CHUHTE3, KilacCu(UKaIMsi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

®usuka: MaTepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIECTBO, TEIO,
00BbEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIHUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpPANbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsl peaKIus

[Tepnonnueckuit 3akoH. [lepruoanyeckast cucTeMa XMMHAYECKUX JIEMEHTOB [l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TpPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBHH C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BellecTBa: BUJIBI XUMHYECKOM CBA3U. THIBI KPUCTAIIWYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAINIMYECKON PEIIETKU U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKUX BEIICCTB. XUMHUUYECKHE
CBOMCTBa BENIECTB, OTHOCSIIIMXCS K PA3JAYHBIM KJIACCAM HEOPraHUYECKHUX
COCJIMHECHUH, TCHETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukanus XuMUUeCKUX PEaKIMi M0 pa3IuyHbIM NpU3HaKaM (110 YHUCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIUHW BEHISCTB, MO TEIUIOBOMY 3¢ (deKTy, o
W3MEHEHHUIO CTEICHEH OKUCIICHUS XHMHYECKHX 3JIEMEHTOB, IO OOPaTUMOCTH, IO



YYaCTHIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKUE PEAKIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonstue o ckopoctu xumuueckoil peakuuu. IloHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusax. [lonarue o karamusze. [loHATHE O XMMHUUECKOM paBHOBECUHU. DAKTOPBHI,
BIIUSIIOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUMU M TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCIUTEIILHO-BOCCTAHOBUTEIILHOM peaxkuum. CocraBnenue ypaBHEHUI
OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMA € HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopust 3IEKTPONTUTUUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMU BEUIECTB C PA3JIUYHBIMH BUJIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1abble dJIEKTPOJIHTHI.

Peakiiuu nonHoro ooMeHa. Y clioBusi MPOTEKAHUS PEaKIUA HOHHOTO 0OMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHUs peakuuii. CBOWCTBAa KHUCIIOT,
OCHOBaHMUW W COJiek B CBETEC TMPEJCTABICHUH 00 d3JIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIe peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJECIISIMH KPHUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUH
OT BO3JEHCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, IMPOILECCAa JUCCOUMALMM KHUCJIOT, IIEJIOYEd U COJIEH
(BO3BMOXHO  MCIIOJIb30BAaHME BHUJIEO MaTEpUaAJOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKM  TNPOTCKAHWS  pEaKIuid  HOHHOTO  OOMEHa
(oOpazoBaHMe oOcajka, BBIJICICHHE Ta3a, oO0pa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIMMUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakiMu pas3joKeHHUs, COSUHEHMS), PACIO3HABaHUE HEOPTaHUYECKUX
BEIIECTB C MOMOIIBKD KAYE€CTBEHHBIX pEaKIMid HAa HOHBI, PEUICHUE
AKCIEPUMEHTAIIBHBIX 3a/a4.

HeMeTasjibl M X COeTUMHEHUS

OO6miass XapakTepucTHKa TajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHrne M (QU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpHUMEpPE  XJopa
(B3auMOJIEMCTBHE C METAJUIaMH, HEeMeTallJlaMH, Iejaodyamu). XJIOPOBOJOPOI.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHHUE, NMpUMeHeHHue. [leicTBue
XJopa U XJIOPOBOJAOPOJIa HA OpPraHU3M 4YeJIOBeKa. BaxkHeulue XJIOpUAbl U UX
HAaXOXJICHHUE B IPUPOJIE.



O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHbIe cTeneHu OokucieHus. CTpoeHue M (pU3MUYecKue CBOMCTBA
MIPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOAU(PUKALIMN KHCIOPOJa
U cepbl. XUMUYECKHUE CBoMcTBa cepbl. CepoBOJOpPOA, CTpOEHUE, (pu3ndyeckue u
XUMHYecKue cBoicTBa. OKCHUIBI cepbl Kak MPEACTABUTENN KHUCIOTHBIX OKCHUIOB.
CepHas kuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00m[uMe Kak
MpeACTaBUTENsl Kjacca KHCIOT U crneuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHHs] CEpHOW KHUCIOTHI.
[Ipumenenue cepHoit kucaoTbl. Coliu CepHOI KUCIOTHI, KAaUeCTBEHHAs! peaklysl Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW Cpeibl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

O6mas xapaktepuctuka 3aeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETEHH OKUCIICHHS. A30T, pacIpOCTpPaHEHHE B MPHUPO/IE,
dusznueckure u XuMuueckue cBoiictea. KpyroBopotT azora B nmpupoae. AMMHaK, €ro
¢usznueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenne. Colu aMMOHUS,
ux (U3NYECKHE U XUMUUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBl aMMOHHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (PU3MUecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH AaMMOHHMS B KauyeCTBE MHUHEPAIBbHBIX
ynoopenuii. XUMHUYECKOe 3arpsi3HEHHUE OKpYXKaIoleh cpeaibl COSTUMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
altoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3MIecKue U XUMUUSCKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHHIA.

O6mas xapaktepuctuka smneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHblE  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIC
MOAM(UKAIIMNKA, PACTIPOCTPAHCHHE B TMpuUpoae, (U3MYecKne U XUMHUUYECKHE
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B mpupojse. OKCUIbI yriiepoaa, ux
¢uznueckne W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJlyYeHUEe U MpPUMEHEHHe. DKOJIOTHUYECKHEe MpPOOJEMBbl, CBS3aHHBIE C OKCHJIOM
yrieponaa (IV), rumore3a rio0adbHOr0 MOTEIUICHUS KIMMAaTa, TapHUKOBBIN
addekr. YrompHas KUCI0Ta U € COolnM, X (PU3NIECKHEC M XUMHYECCKHUE CBOMCTBA,
MOJIydeHHEe W TpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COEUHEHUSX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAsI KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MTPUPOIHBIA ra3, HEPTh),



NPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTe 0 OMONMOTUYECKH BAXKHBIX BEIIECTBAX: XKUpPaX, O€IKax, yriieBojiax — U ux
poJii B OKM3HM 4YeJoBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usnueckue H XUMHYECKHE CBOICTBA, NOJy4€HHE W
npumenenne. CoenuHeHus: KpeMHusi B mpupoje. OOuue mnpeacTaBieHus o0
okcune kpemaus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIue CTpouTEeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 0€30MacHOTO HMCTIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHrue oOpas3IoB HEOPTraHUUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI,
POBEICHUE KAUYeCTBEHHBIX PEAKIUA HAa XJIOPHUI-HUOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakarolue (PU3NUECKUEe M XUMHYECKHE CBOWCTBA
rajjoreHOoB M WX COCJAMHEHUM (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHUAIIOB),
O3HAaKOMJICHHME ¢ oOpas3laMu XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJICHHUE C
oOpazmamMmu  ceppl W €€  coeAUHEHUSIMHU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOJIOICHUE TIporiecca OOYTIIMBaHUs caxapa MoJl JICHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHUE XUMUYECKUX CBOWCTB
pa30aBIEeHHON CEpPHOM KHUCIIOTHI, MPOBEACHUE KAUeCTBEHHON peakiuu Ha cyibdar-
MOH U HaOJIOJeHHWEe TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azorta, ¢ochopa U UX COEIUHEHUU (BO3MOXKHO HCIOIH30BAHUE
BUJIeOMAaTepraaoB), oOpa3aMu a30THBIX U (GochHOPHBIX YIO0OpEeHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIil Ha UOH aMMOHUS U ¢ocdhaT-uOH U U3yYEHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON A30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCTOJIb30BaHUE BHJICOMATEPUAIIOB), U3yUYCHHUE MoJiesiet
KPUCTAUNIMYECKUX PEmETOK anmasza, rpadura, ¢ysiepeHa, O03HAKOMIIEHHE C
MPOIIECCOM  aZICOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPONCTBOM TPOTHBOTA3a, MOJMydYeHUE, cOOMpaHue, paclio3HaBaHUE M M3yUCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT W
CWIMKAT-UOHBl W HW3y4YE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PpEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHelmme HeMeTaaibl U UX COCAUHEHUS .

MeTanibl M UX COeIMHEHUS

OO0mrast XapakTEepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHToB J[. WM.
MengeneeBa u crpoeHust atomoB. CTpoeHue MetaiioB. Merajuinueckasl CBA3b U
METAJUIMYECKasl ~ KpUCTAUIMUecKass  pemiéTka.  DIEKTPOXUMUYECKUH  pAall



HanpspkeHuil MetaoB. dusnyeckne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0mue
CcrocoObl MoydeHus: MeTayioB. IloHsATHE O KOPpPO3UM METAIJIOB, OCHOBHBIE
crnocoObl 3auIUThl UX OT Koppo3uu. CriaBel (CTajdb, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemounple MeTaJLIbl: NoJIOkeHUE B [leproanyueckoil cUCTEME XMUMHYECKHX
anemeHnToB JI. M. MenneneeBa, CTpO€HHME MX aTOMOB, HaXxOXICHUE B MPUPOJE.
duznyeckue U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl U
TUAPOKCUABl HAaTpus MW Kanud. [IpumMeHeHWe IIEeNOYHBIX METANIOB M HX
COCIMHECHUM.

[IlemouHO3€MENbHBIE METAIBl MAarHuid W KaJbLMI: TOJOXKEHUE B
Ilepuonnueckor cucreMe xumudeckux sinemeHTos JI. 1. Menneneesa, ctpoeHue
UX aTOMOB, HAX0XJEeHUE B pupoje. Pu3ndecKkne U XMUMHYECKHE CBOWCTBA MarHus
U Kajblus. BaxHelue coeluHEeHMs KajblUs (OKCHA, THUAPOKCHI, COJIN).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMUHUI: TOJ0KeHUE B lleproanueckoil cucteMe XUMHYECKHUX AIIEMEHTOB
. . MenneneeBa, CTpoOE€HHE aTOMa, HAXOXJIE€HUE B mnpuponac. Puzndeckue u
XUMHYECKUE CBOMCTBA altOMUHUSA. AM(OTEpHBbIE CBOWCTBA OKCHIA U THAPOKCHIA
AITFIOMHUHMUS.

XKeneso: nonoxenue B [leprognueckoil cuctemMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MeHneneeBa, cTpoeHHWE aroMa, HaxoxjaeHue B mpuponae. dusmyeckue u
XUMHYECKUE CBOMCTBA xene3a. OKCuIbl, THAPOKCUIBI 1 comnu xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHHE BUIECOMATEPUATIOB),
UCCIICIOBAHUE CBOMCTB XECTKOW BOJBI, IPOLIECCAa TOPEHUS Kele3a B KUCIOPOIe
(BO3MOXXHO  HCIIOJIb30BaHHWE  BHMJIEOMAaTEpPUAIOB), IPHU3HAKOB IMPOTEKAHMS
Ka4eCTBEHHBIX PEAaKIMM Ha WOHBI: MarHus, KajabLWs, aTIOMUHUS, LUHKA, XKeje3a
(1) u xemne3a (1), mequ (I1), HabGIrOACHUE W OMTUCAHKE TTPOIECCOB OKPAITMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kajlusd U KaiblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIEIOBAaHNE aM(OTEPHBIX CBONCTB TMAPOKCHIA ATIOMHHHUS
Y THIPOKCUJA [IMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeuune
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KW3HH YeEJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakiuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABICHUSX.



XVMMHUYECKOEe 3arpsi3HEHHE OKpYKAIOIIeH cpenpl (MpeaesibHas J10MyCTUMAast
KOHLEHTpalus BeuliecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3K0J0THYeCKuX
npooeMm.

Xumuueckuit IKcnepumenm:

U3y4yeHre o0pa3loB MaTepHalioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Meosicnpeomemmnoie ceasu

Peanuzanust MeXINpeaMETHBIX CBSI3ed NpPU HM3YYEHHHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
HNOHSITUM, TaK ¥ TOHSITHH, SIBISIONIMXCS CUCTEMHBIMU JIJISl OTAEIBHBIX MPEAMETOB
€CTEeCTBEHHO--Hay4YHOI'O LIUKJIA.

OO0muMe ecTecTBEHHO-HAYYHBIE MOHSATHS: HAy4yHBIM (DakT, rumoresa, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOT U, MaTePUAIIbI.

®uzuka: wMaTepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
W30TOIbI, PaJAHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3apsll, MPOBOJHUKH,
NOJYIIPOBOAHUKU, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKAs
pemérka, CruiaBbl, (U3MUYECKHE BEJIMYWHBI, €IUHUIBI W3MEPEHMS, KOCMHUYECKOe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: ¢oTtocuHrtes, IpixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAJIbHBIC
yII0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

I'eorpadms: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC IOPOJIHI,
M0JIE3HBIE UCKOIAEMbIE, TOILJIMBO, 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 JOCTUTAlOTCS B XOJie OOy4eHHs] XMMUU B €IMHCTBE Y4YeOHOU H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYaIOIIUXCS.

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

1) naTpHOTHYECKOr0 BOCTIMTAHHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YEOHOU JeATENBHOCTH, TOTOBHOCTH
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 BELIECTBE M XUMHUUYECKOM pPEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C y4yeOHBIMU TEKCTaMHU, CIPABOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHHSI aIKOTOJIsI, HAPKOTHKOB, KYpEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3YUYCHUIO MPOo(ECcCHii 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, OOIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 370pOBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBmII 0€30MaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, a TAK)KE B CUTYaIIUAX,
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 KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH HUX pEHIeHUs MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
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 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOMN



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

Ilo3naBaTe/ibHBbIE YHUBEPCAIbHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKK, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), HCIOJIH30BATh
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 PACCYkJACHUSI (MHIYKTHUBHBIC, JCAYKTUBHbBIC, 10 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
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 00BEKTOB — XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIn,
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 KauyeCTBE OCHOBBI I (POPMUPOBAHHS THUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ylabTaT, POPMYIHpPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYy4YaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(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 COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JUIsl BBIITOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO (OpMY NpeAcTaBlIeHUs UHDOpMaALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JIESITENIbHOCTH MH(OPMALUIO O BIUSHUU IPOMBIILIEHHOCTH,
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  OOCyXJIaeMOoW  TeMbl, (OpMyIHpOBaTH CBOM  MIPEIAJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

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

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIUX MPOOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB W COTJIaCOBAHUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OINPEAENATh LEJIH JEATEbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUM NPU BBINOJHEHUM 33JaHUNA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIbTATHI

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



nedcTBUM, crenuduyueckue I OpeaMeTHor obnactu  «XuMUsS», BHIbBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 0O0YJAIOIIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, Kiaccuukamus peakiui: peaxiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIpHAs KOBaJIGHTHAsl CBSI3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBIICHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOM CBsi3M (KOBaJeHTHasT W HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA 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 noarpynna (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00Ilee YUCIO AIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIMTEIBHON AEATEIBHOCTU — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, W3MEpEHue, MOJEIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHUI0O W COOMpPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(maxkmyc, heHondTanenH, METUIOPAHXK U IPyTHUE).

K xoniy oOyuenus B 9 Kkjacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALMS, PEaKIUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNInyecKas), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy COeOUMHEHUH 1o ¢dopmyiaMm, BUA XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akonHa J[. U. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME MEPHOJBI, COOTHOCHUTD
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIHMX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYAOBAaHUEM, a TakKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KAadeCTBEHHBIH  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JAESTENbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJEIMPOBAHUE, DKCIIEPUMEHT (pealbHbId U
MBICJICHHBIN ).
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9 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne HaunMeHoBaHHe
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KontpoabH IIpakTHyeck
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznes 1. BemecTBo U XuMH4YecKne peakuuu
[ToBTOpEHUE N
1yOIeHne
T . bubnuotexa [JOK
3HAHUN
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
paznesnoB Kypca 8
Kjacca
OcHOBHBIE
bu6moreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a
XUMHYECKUX
. 636
peakimit
DIIEKTPOJIUTHYEC
Kas JUCCOIHAIIN. bu6moreka [IOK
1.3 XuMuueckKue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeANHEHHUS
Oo01mas
XapaKTEPUCTHKA
bu6mmoreka [IOK
XUMHAYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a
siemeHToB VIIA-
636
TPYIIIBIL.
TI"ajmorensl
Oo6as
XapaKTEPUCTHKA
bubmuoreka [JOK
XUMHAYECKUX
2.2 6 https://m.edsoo.ru/7f41a
aiieMeHToB VIA- 636
rpynnsl. Cepa u -
e€ coeIMHEeHUs
OOmas
XapaKTepUCTUKA
bubmuoreka [JOK
XUMHYECKUX
2.3 7 1 https://m.edsoo.ru/7f41a

sneMeHToB VA-
rpynmnsl. A3oT,

¢dochop u ux

636



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
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

COCAMHCHUA

24

OOmas
XapaKTepUCTUKa
XUMHYECKUX
aneMeHToB |VA-
rpynnsl. YTiaepoa
U KPEMHMH U UX
COEJIMHEHUS

bubmuoreka [IOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Pazgen 3. Meraibl 1 UX COeTUHEHU A

OOGmue cBoicTBa bubmorera [JOK

3.1 4 https://m.edsoo.ru/7f41a
METaJIJIOB

636

Baxwneiimme bu6moreka [IOK

3.2 METaJIIbl U BX 16 https://m.edsoo.ru/7f41a
COCIUHCHUS 636

Hroro mo pazueny 20

Paznea 4. Xumusi v oKpy:Kaomas cpeaa

BemecTBa n bubnuorexa [JOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41a
JKU3HM YeJIOBEKa 636
Hroro mo pazgeny 3
bu6mmoreka [JOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBILIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






