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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma o XMMHUK Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa3oBaHMs COCTaBJICHA HA OCHOBE TPEOOBaHMIA K
pe3yibTaTaM OCBOEHHMS OCHOBHOW 0OOpa3oBaTelbHOM MpOrpaMMbl OCHOBHOTO o0miero o0Opa3oBaHuS,
npeacraBieHHbix B ®I'OC 00O, a Takxke Ha OCHOBe (enepanbHOl pabodeil mporpamMmbl BOCIIMTaHHUS U C
y4€TOM KOHIENIMU MpernojaBaHus ydeOHOro mpeaMera «XuUMHsS» B 00pa30BaTEIbHBIX OpraHU3aIMAX
Poccuiickoit ®enepanuu.

[IporpamMMa mo xuMuu Ja€T NpeACTaBIECHUE O LENAX, OOlIed cTpaTeruu OOy4YeHHs, BOCIUTAHUS U
pa3BUTHA OOY4YAIOIIMXCS CPEACTBAMHM Y4eOHOro IMpeAMeTa, YCTaHaBJIMBAeT O0O0s3aTeIbHOE MPEAMETHOE
coJiepyKaHue, MpeayCMaTpUBAEeT PacIpeesICHUE ero Mo KiaccaM U CTPYKTypUpOBAaHME 110 pa3jieiaM U TeMaM
IIPOrpaMMbl 110 XUMHH, OIPEAEISeT KOJIMYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTUKU COAEpIKAHMS,
PEKOMEHIyEMYIO IOCIEN0BATENbHOCTh U3YyUYEHHUS XUMHHM C YYETOM MEKIIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTUKU y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH O0yYarolIMXCs, ONpeaessieT BO3MOKHOCTH
npeaMera JUIs peanu3anuy TpeOoBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTEeNIbHOM MPOrpaMMBbl HA
YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TaKke TPeOOBaHM K pe3yJbTaTaM OOyYeHHS XMMHUH Ha YPOBHE
1enei u3ydeHus MpeiAMeTa M OCHOBHBIX BUAOB Y4eOHO-TIO3HABaTENbHOM AESITENbHOCTH OOYy4arouierocs Io
OCBOEGHUIO yU4eOHOTO COIeP KAHHUS.

3HaHWE XWUMHUHM CIYXXUT OCHOBOH sl (OPMHPOBAHUS MHPOBO33PEHHUS OOYYArOIIErocs, €ero
IPEJICTaBICHU O MaTepuaJbHOM €IMHCTBE MHpA, BAXKHYIO pOJb UIpaloT (QopMHUpyeEMble XUMHEH
MIPEJICTABICHHUS] O B3aUMOIIPEBPALLEHUSX PHEPTUU U 00 SBOJIONUHU BEIIECTB B MPUPOJIE, O MYTSIX PEIICHUS
rII00ambHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHS UEIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MHUIIEBOH U
HKOJIOTHYECKOM O€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET peaan3alii BO3MOKHOCTEHN A1 caMOpa3BUTHs M (POPMUPOBAHUS KYJIbTYPhI JINYHOCTH, €€
o0miei ¥ GyHKIMOHATIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMHpOBaHHE MBILIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaroluxcs, HaBBIKOB MX
CaMOCTOSITEJIbHOM ~ y4eOHOM  JEATENbHOCTH, OKCHEPUMEHTAIbHBIX M  MCCIENOBAaTEIbCKUX  YMEHHH,
HEOOXOIMMBIX KaK B IIOBCETHEBHOMN JKU3HHU, TaK U B TPO(PECCHOHATBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI IEJIOCTHOTO B3TJsfga Ha
€IMHCTBO MPHUPOJBI U YENOBEKa, SBISETCS OTBETCTBEHHBIM ATanioM B ()OPMUPOBAHUU €CTECTBEHHO--HAYUHOM
IrPaMOTHOCTH O0YyYaroUIUXCs;

crocobcTByeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAyUHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B IKOJIOIMUECKOE 00pa3oBaHHe 00yUYarOMIUXCsl.

JlanHble HampaBlieHHWs B OOYYeHMM XHUMHUU OOECTEeUMBAIOTCA CHENU(PHUKON CcoaepKaHUs y4eOHOTo
npenMeTa, KOTOpBIM SIBISETCS MEJarornyecky aJanTUPOBaHHBIM OTpaKeHHEM O0a30BOM HAyKM XHMHUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHUsi OPUEHTUPOBAH HAa OCBOECHUE OOYYaIOLUIUMHUCS
CUCTEMBbI TEpPBOHAYAIBHBIX MOHATHI XUMHH, OCHOB HEOPTraHWYECKOM XHMHH U HEKOTOPBIX OTAENbHBIX
3HAYUMBIX TTOHATHUI OPraHUYECKON XUMUHU.

CrtpyKkTypa conep)kaHus IpOrpaMMbl IO XMMHUHM C(OPMUPOBAHA HAa OCHOBE CHUCTEMHOIO MOJXOa K €€
n3ydeHnto. ColiepikaHue CKIabIBA€TCsl U3 CUCTEMBI IOHATUH O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI
MOHATHM O XuMudeckoil peakuuu. OO0e OSTH CUCTEMBI CTPYKTYPHO OPTaHW30BaHbI MO TMPUHIUITY
MOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MTPEICTABICHHUI Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMH;

— YU€HHUS O CTPOEHUU aTOMa U XUMHUYECKOU CBSI3H;

— MpEeICTaBIEHUHN 00 AIIEKTPOIUTHUECKON AUCCOLUAIINH BEIIECTB B PaCTBOPAX.

Teopernueckne 3HaHUS pacCMAaTPUBAIOTCA HA OCHOBE SMIMPUYECKH MOJYYEHHBIX M OCMBICICHHBIX
(hakToOB, pa3BHBAIOTCS IMOCIEIOBATEIFHO OT OJHOTO YPOBHSI K JPYroMYy, BBIMOJHSS (PYHKIHH OOBSCHEHUS U



IIPOrHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHYECKOTO IPUMEHEHUS U MOJyYEHUS N3y4aeMbIX
BELIECTB.

OcBoeHne mporpaMMbl IO XHUMHHU CIOCOOCTBYET (DOPMUPOBAHHMIO TMPEICTABICHUS O XHUMHUYECKOU
COCTaBJIAIONICH HAy4YHOW KapTHHBI MHpPa B JIOTHKE €€ CHCTEMHOM IPHUPOIBI, LIECHHOCTHOIO OTHOIIEHUS K
Hay4YHOMY 3HAHHUIO M METOJaM IO3HAHMA B HayKe. [3yuyeHne XuMuM MPOUCXOJUT C MPUBJICYCHUEM 3HAHUHN U3
paHee M3yYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mup», «buomorus. 5-7 kmaccel» u «®Pusuka. 7
KJIacC».

IIpy u3yyeHHH XUMHMH NPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB XMMHYECKOM HAyKH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTUYECKOW AEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO W3 KOMIIOHEHTOB
MHUPOBOW KyJbTYpBI. 3a7aua yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUECKUX 3HAHUNA —
BOKHEUIIMX (AKTOB, TIOHATHH, 3aKOHOB U TEOPETHUYECKUX IIOJIOKEHUH, JOCTYHMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOI0 XapaKTepa, s3blka HayKH, B IPHOOIIEHUH K HAyYHBIM METO/IaM MTO3HaHMS NPH U3yYCHUU
BEIIECTB M XUMUUYECKUX pEeaKIHii, B GOPMUPOBAHUU U PA3BUTUU I03HABATENIbHBIX YMEHUN U UX IPUMEHEHUHU B
y4eOHO-TI03HABATEIbHOW M y4eOHO-MCCIIEIOBATENBCKON JIEATENbHOCTH, OCBOCHMM NPaBMII 0E30I11acHOTO
0OpalleHus C BEIECTBAMU B IIOBCEIHEBHON KHU3HH.

IIpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs Ba)KHOE 3HAYCHME NPUOOpENH Takue
LIEJIH, KaK:

— (dopMupoBaHHEe HMHTEUIEKTYyaJbHO pa3BUTOW JUYHOCTH, TOTOBOM K CaMO0Opa3OBaHUIO,
COTPY/ZHUYECTBY, CaMOCTOATEIBHOMY MPHUHATHIO PEHICHWH, CIIOCOOHOM aJamTUpoBaThCsi K  OBICTPO
MEHSIOIUMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTb OOYYEHHs Ha CHCTEMAaTHYEeCKOe MPHOOLIEHHE O0YyYarolUXcsi K CaMOCTOATEIbHOM
[I03HABATEJIbHON JIEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHMs, (OPMHUPYIOIIMM MOTHBALMI0O U pPa3BUTHE
CIIOCOOHOCTEH K XMMUMU;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIUX MPHOOPETEHHIO OOYYalOIIMMUCS OIbITa Pa3HOOOpPa3HOM
NeSTeNbHOCTH, IO3HAHMWS M CAMOIIO3HAHMsS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH), HMMEIOIINX
YHUBEPCAIbHOE 3HAYEHUE ISl PA3JIMYHbBIX BUJIOB €ATEIbHOCTH;

— (hopmupoBanme 001IeH (yHKIMOHAIEHON U €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YHCJIE YMECHUMN
OOBSICHATH M OIICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIONb3Ysl 3HAHHS U OIIBIT, TIOTY4YEeHHBIC TIPU H3yYCHUN
XMMHUH, IPUMEHATh UX MPH pelIeHUH MPOoOJIeM B TOBCETHEBHOM JKU3HU U TPYAOBOM JESITEIbHOCTH;

— ¢opMHUpOBaHNE y O0YYAIOIIUXCA T'YMaHUCTUYECKUX OTHOLICHWH, MOHUMAHHUS LIEHHOCTH XUMHYECKUX
3HAaHUW N7 BBIPAOOTKH HKOJIOTMUYECKU 1I€JIECO00pa3HOro IMOBEACHUS B OBITY U TPYJOBOM JAESITEIHLHOCTH B
LEJSIX COXPAHEHHUS CBOETO 37J0POBbS M OKPY’KaIOLIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTHUBALMU K OO0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO Ha OCHOBE
YCBOCHMSI OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Mpoduis M HalpaBICHHOCTH
JaJbHENIIero o0yueHusl.

OO1iee ynciio 4acoB, OTBEAEHHBIX JJI U3YyYEHUS] XMMHHM Ha YpPOBHE OCHOBHOTO 00Iero oopazoBaHus,
cocraBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA

8 KUJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipenmer xumuu. Ponb XUMHUM B JKH3HU YeNOBEKa. XHMMHUA B CHCTEME HayK. Tena M BElIECTBa.
dusnueckre CBOWCTBA BEIIECTB. ATrperaTHOe COCTOsiHHE BemiecTB. [loHsATHE 0 MeToAax MO3HAHUS B XMMHH.
UYuctele BemecTBa 1 cMecu. CrocoObl pa3aeNieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AIeMEHTbl. CUMBOJIBI XMMUYECKUX 31€MEHTOB. [IpocThie U CloKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas Gopmysia. BameHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
BemlectB. OTHOcUTenbHas aroMHas Macca. OTHOCHUTENbHAas MOJIEKYyJsipHas Macca. MaccoBas 107
XHMHYECKOI0 3JICMEHTa B COCAUHCHUH.



KomnuectBo BemecrBa. Monbs. Monsipras Macca. B3auMoCBA3p KONIMYECTBA, MacChl M YHUCIA
CTPYKTYPHBIX €IHHHUII BelecTBa. Pacy€rrl mo hopMynaM XMMHYECKUX COSTUHEHHM.

du3nueckrue U XUMHUECKHUE SIBICHUSI. XUMUUYECKasi peakus U €€ MpU3HaKu. 3aKOH COXPAHEHUS! MacCChl
BellecTB. XuMmuueckue ypaBHeHHs. Krnaccuduxamms XUMHYECKHX peaKUHi (COeIMHEHHUs, pPa3IOokKeHHUs,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYIOW, MpaBWiIaMu padoThl B Jaboparopuu W mpuéMaMu oOpaiieHus ¢
nabopaTopHbIM 000pYyAOBaHHUEM, H3Y4YEHHE M OINucaHue (U3MUYECKUX CBOICTB 00pa3l0B HEOPraHUYECKUX
BelIeCcTB, HaOM0AeHHe Pu3ndyeckux (IJIaBICHUE BOCKA, TasHUE JIbJla, pacTUpaHHUe caxapa B CTYIIKE, KUIICHHE U
KOHJICHCALIUsSI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, IMPOKAIMBAHUE MEIHOM IMPOBOJIOKH, B3aUMOJCHCTBUE
Mena C KHUCJIOTOW) SIBJICHHMA, HAOMIOJEHHE W OINMCAHUE MPU3HAKOB TNPOTCKAHUS XUMHUYECKUX DPEaKIIHiA
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOPHAOM Oapusi, pa3lioKeHHUEe THAPOKCUAA MeIu
(1) mpu HarpeBaHuu, B3auMojciicTBHE Keie3a ¢ pactBopoM coiu Meau (1), uzyueHue crnoco6oB pasmeacHus
CMeceil: ¢ MOMOIIBI0 MarHurta, (pUIbTpOBaHWE, BBIIAPUBAHHE, NUCTWLISAIUSA, XpoMaTorpadus, MpoBEACHHE
OYHMCTKH TIOBAPEHHOW COJIM, HAOIIOJCHNE U ONMHCAHUE PE3YIbTATOB IMPOBEIEHUS OIBITA, UIUTIOCTPUPYIOLIETO
3aKOH COXPaHEHMs MAaCChl, CO3JaHNE MOJIETICH MOJIEKYJ (IIapOCTEPIKHEBBIX).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3nyxa. Kuciopon — anemeHT W mpocTtoe BemecTtBo. Haxoxkaenue
KHMCIIOpOJla B IpUpoJie, (PU3NYECKHUE M XUMHUYECKHE CBOMCTBa (peakuuu ropenus). Oxcuapl. llpuMenenue
kucnopoja. CrocoObl MoMydeHus: KUCIopoia B JIabopaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT Kucnopoja B
npupoae. O30H — alIoTpoInHas MoAU(UKAIIHS KUCIOPOAA.

TemmoBoit 3p(eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE ypPaBHEHUS, 3K30- M DHIOTCPMUUYCCKUE
peakuuu. TorauBo: yroiab W MeTaH. 3arps3HEHHE BO3/yXa, YCHIIEHHWE NMapHUKOBOro 3¢ddexra, paszpylieHue
030HOBOTO CJIOSI.

Bogopon — nsmemeHT u mpocToe BemiecTBO. Haxoxzaenwe Boaopoia B mpupoze, (u3MuecKue u
XMMHYECKHUE CBOICTBA, IPUMEHEHHE, CLIOCOObI MoTy4yeHus. KucinoTel u comu.

Mossipabliii 00b€M ra3oB. Pacy€Tel 10 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoWcTBa BOJbl. Boma kak pactBoputenb. PactBopbsl. HachlllleHHbIE M HEHACHILICHHBIC
pacTBOpbl. PacTBOpMMOCTB BelIecTB B BOAE. MaccoBasi J10J1s1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoB B NpHpoAe M B JKU3HU 4YeloBeka. KpyroBopoT BOJbI B MpHUPOJIE.
3arpsisHeHUE TPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heoprannueckux coenunennii. Oxkcunpl. Kimaccudukamus okCHIoB: cojieo0pa3yromime
(ocHOBHBIE, KHUCIOTHBIE, aM(pOTepHble) M HecoleoOpasywomue. HomeHknatypa oxcuaoB. dusnueckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [lomyueHnue okcuaos.

OcHoBanus. Knaccugukanus ocHOBaHMM: IIENOYM M HepacTBOpHMbIE ocHoBaHHMs. Homenkiarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryuyeHre OCHOBaHUIA.

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kucior. dusznueckue M XUMHUYECKHE CBONCTBA
kucnot. Pan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue kucuor.

Comu. Homenknatypa conei. @uznueckne ¥ XMuMUYECKHe cBoicTBa cosel. [lomydenue comeil.

['eneTnyeckas CBsI3b MEXKIY KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTpeIelIeHNe COJIepKaHus KHUCIOpOo/ia B BO3lyXe, IOMydeHue, COOMpaHue, pacrio3HaBaHUE
U U3y4YeHHE CBOMCTB KHCJIOpOJa, HAOJIO/IEHUE B3aMMOJCHCTBHUS BEUIECTB C KHUCJIOPOAOM M YCIOBHS
BO3HUKHOBEHMSI M TIPEKpAIICHHs] TOpeHus (Mokapa), 03HaKOMIIGHHE C oOpa3llaMH OKCHIOB M OIHCAaHUE WX
CBOWCTB, TIONTyueHUe, cCOOUpaHue, paclio3HaBaHUE M W3YYSHHE CBOMCTB BOJOpO/a (TOPEHHE), B3aUMO/ICHCTBUE
Bogopoga ¢ okcugom menu (l1) (BO3MOXKHO HCMONIB30BaHHWE BUIEOMATEPHANIOB), HaONOIEHHE OOpPa3IoB
BELIECTB KOJMYECTBOM | MOJb, HCCIEI0BaHHE OCOOEHHOCTEH pAcTBOPEHMSI BELIECTB C pa3IMYHOM
pPacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHOW MACCOBOW JOJIEd pAaCTBOPEHHOIO BEILIECTBA,
B3aMMOJICHICTBHE BOJIBI C METaJUIaMH (HaTpUEeM M KajbI[eM) (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
UCCIIeIOBaHNe O0pPa3I[OB HEOPTaHWYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB, HAOIIOJCHHE M3MEHEHHUS OKPACKH



WHJIMKATOPOB B PacTBOpaxX KHUCJIOT M IIeJouYeid, n3yueHue B3auMopeicTBus okcuaa menu (l1) ¢ pactBopom
CEPHOM KHUCIJIOTHI, KACIOT C METAJUIaMHU, PEAKLUUKA HEUTpaau3aluy, IOJy4YEeHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO MeTajla JPYI'MM M3 pacTBopa COJM, PEUIEHHE 3KCIEPHMEHTAIbHBIX 3a7ad II0 TEME
«BaxkHenmme KJ1acchl HEOPraHUYECKUX COCAMHEHUIN.

IMepuonuyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuueckux 3jiemMenToB /. U. MenneneeBa.
Crpoenne atoMoB. XuMnueckas cBsizb. OKHCJINTE]bHO-BOCCTAHOBHUTE/IbHbIC PeaKINU

[lepBble MONBITKYA KJIACCH(PHUKAIMKA XUMHUYECKHX AJeMEHTOB. [loHATHE O rpynmax CXOAHBIX 3JEMEHTOB
(IesouHble M IIEJI0YHO3EMENIbHbIE METalllbl, TaJOreHbl, MHEPTHbIE Ia3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT
amM(oTepHbIe OKCU/IbI U TUAPOKCHUIBL.

Ilepnonnueckunn 3akoH. Ilepuomuueckas cucrema xuMmuueckux odaeMeHToB [[. M. Menneneesa.
Kopotkonepuonnas u mnuHHONEpHOoAHAs (hopMmbl [lepronndeckoit cucteMbl XUMUYECKHX d1eMeHTOB [, .
Menpeneesa. Ilepuoasl u rpynnsl. @U3HYECKUN CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IIEPHOAA U T'PYIIIBI
JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifiep. M30Tombl. DnekTpoHbl. CTpOEHUE AJIEKTPOHHBIX 000JI0YeK
aToMOB nepBbIX 20 xumuueckux 3neMeHToB Ilepuoauueckoit cucremsl [[. . MenneneeBa. XapakrepucTuka
XUMHUYECKOI'0 JIEMEHTA 1O ero nojoxeHuto B [lepuonnueckoii cucreme /1. M. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs pajguyca aTrOMOB XHMMHMYECKHX JJIEMEHTOB, METANIMYECKUX H
HEMETAJJIMYECKUX CBOMCTB I10 TPYIINaM U MEpUOJIaM.

3nauenue [lepuonnueckoro 3akoHa u [lepuoauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIs Pa3BUTHUS
HayKku ¥ npaktuku. /. 1. MenneneeB — yud€HbIN U IpaXKJaHUH.

Xumuueckasi cBsa3b. KoBaneHTHas (HOJsipHAs M HEMOJISIPHAs) CBA3b. OJEKTPOOTPHULATENBHOCTh
XUMHUYECKUX 3JIeMeHTOB. FIOHHasI CBSI3b.

Crenenp okuciaeHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [lpouecchl OKUCIEHHS WU
BOCCTaHOBJIEHMS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii y3xcnepumenm:

u3ydyeHue oOpa3loB BEUIECTB METAIJIOB M HEMETAJlJIOB, B3aUMOACHWCTBUE TMIPOKCHAA LHMHKA C
pacTBopaMH KHUCJIOT U LIEJIOYEH, IPOBEIEHUE OIbITOB, WUIIOCTPUPYIOLIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX peaKluil (ropeHue, peakliuu pa3ioKeHNs, COSTUHEHMS).

Mesicnpeomemmnie céasu

Peanuzanuss MeXIpeIMETHBIX CBs3€d NP H3YYEHMM XMMHMHM B 8 KJAacce OCYILECTBISETCS 4Yepes
UCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO--HAyUHbIX MOHSTUN, TaK U MOHSTUMN, SIBJSIFOIIMXCS CUCTEMHBIMH IS
OTJENbHBIX NTPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IMKJIA.

OOmre ecTeCTBEHHO--HAY4YHbIE NMOHATHUS: HAy4yHbIH (DakT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAJIU3, CHHTE3,
KJ1accu(ukanus, NepuoANYHOCTb, HAOJII0AEHUE, IKCIIEPUMEHT, MOJICIIMPOBAaHHE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®duzuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWJ, W30TOMbI, PaAHMOAKTHBHOCTD,
MoOJIEKYyJIa, JIEKTPUUECKUH 3apsijl, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, (pusndeckue
BEJIMYMHBI, €AUHUIIBI U3MEPEHMSI, KOCMOC, IIIIAaHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocunTes, Apixanue, ouocgepa.

I'eorpagus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJIbI, MOJIE3HBIE MCKOMAEMBbIE, TOIINBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUuMH4YecKasi peakuust

[Tepnonnueckuit 3akoH. [lepnoanueckas cucreMa xumMmuueckux 3nemeHToB Jl. M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHHHU CBOMCTB XHMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, KM,
KaJbllUsl W UX COEAMHEHHUH B COOTBETCTBUM C IIOJIO)KEHHEM 3JIEMEHTOB B Ilepuoguueckoil cucteme H
CTPOEHHEM HUX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHMUYECKOH CBSI3U. THIBI KPUCTAIIMYECKHX PEHIETOK, 3aBHUCHUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PENIETKN U BUJ1a XUMHYECKON CBSI3H.



Knaccudpukanus M HOMEHKIAaTypa HEOPraHMYEeCKHX BEIIeCTB. XWMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCSL K Pa3IUYHBIM KJIacCaM HEOPraHWYECKUX COECIUHEHMI, F€HETUYeCKas CBSI3b HEOPTaHWYECKUX
BELIECTB.

Krnaccudukanus XuMHUUeCKUX peakIHii Mo pa3InyHbIM MpU3HaKaM (TI0 YHCIy M COCTaBY Y4acTBYIOLIUX B
pEeaKuu BEIIeCTB, M0 TEIUIOBOMY 3P EKTy, 0 U3MEHEHUIO CTETEHEH OKUCICHHS] XUMUYECKUX 3JIEMEHTOB, MO
O0paTUMOCTH, IO YYacTHUIO KaTamu3aTopa). JK30- M OSHAOTCPMHUECKHE pPEAKLIUH, TEPMOXUMHYECKHE
YPaBHEHHSI.

[TonstTe o ckopoctu xumuyeckoil peakuuu. Ilonarue o6 oOpaTUMbIX U HEOOPATHUMBIX XMMHUYECKUX
peakuusix. [loHATHE 0 TOMOTEHHBIX U reTeporeHHbIX peakuusx. [lonstue o katanuze. [lonaTue o XuMHUECKOM
paBHOBecHM. DaKTOpbI, BIUAIOIIME HA CKOPOCTh XHUMHUYECKONM pEaKUMU U II0JOKEHUE XHMHUYECKOTO
paBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, JIEKTPOHHBIN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBlieHHE ypaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKUUN C MCIOJIB30BaHUEM METOJa
AIEKTPOHHOTO OasiaHca.

Teopust >MEKTPOIUTUUECKON AUCCOLMALMU. OJIEKTPOIMTHI M HEIIEKTPONUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JAHMCCOIMAIMM BELIECTB C Pa3IMYHBIMU BHJAMU XMMHUYECKOH cCBsizu. CTeNeHb AHCCOLMAIINU.
CunbHbIe U cradble IEKTPOIUTHIL.

Peakuuu noHHOro oomMeHa. YciaoBUsl IPOTEKAaHUS peakUUil MOHHOIO OOMEHa, IOJIHBIE U COKpAIllEHHbIE
UWOHHBbIE ypaBHEHUs peakiuil. CBoilcTBa KHCIIOT, OCHOBaHMH M COJIEH B CBETE IMPEICTaBICHUM 00
ANEKTPOIUTHYECKON qucconuanui. KauecTBeHHble peakiiuu Ha HOHBL. [loHATHE O rUApOIN3E CoNei.

Xumuueckuii y3xcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX BEIIECTB — METaIOB U
HeMeTaIIoB (TpaduTa U ajiMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHSI), UCCIICOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakluu OT BO3JEHUCTBUS pa3NUYHbIX (PaKTOPOB, HCCIEIOBAHUE JIEKTPOIIPOBOIHOCTH PACTBOPOB
BEIIECTB, MPOIEcca JUCCOLUAIUU KUCIIOT, IIeTouei U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHIEO MAaTEPHAIIOB),
MIPOBEJICHUE OIIBITOB, WUIIOCTPUPYIOUINX MPU3HAKKA MPOTEKAHHs peaklnii MOHHOro oOmeHa (oOpa3zoBaHHE
ocajJKka, BBIJCJIIEHHE Ta3a, OOpa3oBaHME BOJbI), OIBITOB, WILIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peakliuii (TOpeHre, peakiiMy pa3iokKeHHs, COEAMHEHNS ), paClIO3HAaBaHUE HEOPTaHUYECKUX
BELIECTB C MOMOIIBIO0 KAUECTBEHHBIX PEAKLIUK HA MOHBI, PEIIEHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtasuibl U UX coeTUHEHUS

OO6mas xapakTepucTka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.
CrpoeHue 1 Qu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XMMHUUYECKHUE CBOMCTBA Ha MPUMEPE XJopa
(B3aMMOZEHCTBUE C MeTajllaMH, HEMeTaJulaMu, lieraodaMu). XiopoBogopos. ComsHas KUCIIOTa, XUMUYECKHE
CBOICTBA, NIOJyuyeHUE, MpUMEHEHKeE. JlelicTBHE XJI0pa M XJIOPOBOAOPOJAa HAa OpraHM3M uesoBeka. BakHelmue
XJIOPUJIBI U UX HAXO0XACHHUE B IPUPOJIE.

O6mrass xapaktepuctuka d31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEpHBIC
crerieHn okucieHus. CrpoeHne U (u3MyUecKHe CBOMCTBAa MPOCTHIX BELIECTB — KHUCIOPOAA U CEpBhI.
AnnoTpornHele MOAM(UKALKMK KHCIOpPOJa U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOAOPOA, CTPOEHUE,
¢usznueckne M xumuueckue cpoicTBa. OKCUABI Cepbl KaK IMPEACTaBUTEIM KHCIOTHBIX OKCHIOB. CepHas
KHCII0Ta, (PU3HUECKHUE U XMMHUYECKHE CBOMCTBA (00IIMe KaK MpeICTaBUTENs Kilacca KUCIOT U crietuuyecKue).
XUMHUYECKUE peakIMM, JeKallie B OCHOBE IPOMBIIUIEHHOTO CIOco0a TIOJYy4YEeHUS CEPHOM KHCIIOTHI
[Tpumenenue cepHoit kucnotsl. Coau CepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyinbdar-uon. Haxoxaenue
cepbl U €€ COENMHEHUHN B IMpupoje. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAOLIEH Cpelbl COCAUHEHUSMH CEphbI
(KUCIOTHBIE AOXIH, 3arpsI3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILlEHUSI.

OOmast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTENEHN OKUCIIEHUS. A30T, paclpoCTpaHEeHHe B IpUpoje, (u3ndeckue U XuMuueckue cBoiictsa. Kpyrosopor
a3oTa B MpHupoae. AMMHAK, ero (pu3Mveckre W XUMHUYECKHE CBOWCTBa, IMOJIydeHHe U npumeHeHue. Conu
aMMOHUS, UX PU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHast peakiysl Ha HOHbI aMMOHHMSI.
A3OTHast KUCIOTa, €€ moylyueHue, pU3nuecKue U XMMHUYECKHe CBOWCTBa (00IIMe Kak MpeICTaBUTENs Kiacca
KUCIOT M creuududeckue). Vcnonp3oBaHME HUTPATOB M COJIH aMMOHHMS B KauyeCTBE MHHEPaIbHBIX



ynoOpeHui. XUMHUYECKOE 3arpsi3HEHHE OKPYXAIoLIeH Cpeabl COEJUHEHUSMHU a30Ta (KHUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa, MOYBBI U BomoéMoB). Docdop, amuoTponHsie Moaudukanuu (ocdopa, Gusnyeckue u
xumudeckue cBorictBa. Okeup docdopa (V) u pocdopnas kucnora, puznveckue U XMMHUYECKHE CBOWCTBA,
nonyuyeHue. Mcnonb3oBanue ¢hochaToB B KauecTBE MHHEPATBLHBIX YI00pEHUH.

OOmas xapaktepuctuka 3yeMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTENEHN OKHCICHHA. YTJEepOJl, aUIOTPONHbIE MOIU(UKAINH, PACIPOCTpaHEHHE B MpuUpoje, (PuU3NYecKue u
XHUMHYeCKHe cBoiicTBa. AncopOuusi. Kpyrosopor yrinepoaa B npupoae. OKCuabl yriaepona, ux (Gpu3ndeckue u
XMMUYECKHE CBOWMCTBA, JEHCTBME HAa JKUBbIE OPIraHU3MBbI, IOJYYEHHE M IPUMEHEHHUE. ODKOJIOIMYEeCKHe
po0JieMbl, CBsI3aHHBIE C OKcuaoM yrieposa (1V), runoresa rio6amsHOro MOTETUICHHS KIMMaTa, MapHUKOBBIN
3¢ dexT. YronbpHas KUCIoTa U e€ colu, uxX (pu3nyeckre U XUMUYECKHE CBOWCTBA, MOJMyYCHHE U MPUMEHEHHE.
KayectBennast peaknuss Ha KapOoHar-moHbl. Mcmonb3oBanme kapOoOHaToB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

IlepBoHauyasibHble MOHATHS 00 OpPraHMYECKUX BEILECTBAX KaK O COEIUHEHMAX yriepoja (MeTaH, 3TaH,
STWIEH, alleTUJIEH, 3TaHOJ, INIMLEPUH, YKCyCHasl KUciIoTa). IIpupoaHple MCTOYHUKU YTII€BOJOPOJIOB (YIoib,
MPUPOJHBIN ra3, HePTh), MPOILYKTHl UX MepepadoTku (OEH3UH), UX POJIb B OBITY U NPOMBIIITICHHOCTH. [loHsTHE
0 OHOJIOTMYECKH BaKHBIX BEIIECTBAaX: JKUPaxX, OelKax, yriaeBoJaX — M HUX POJM B JKU3HU YEJIOBEKa.
MarepuanbHOe €IJMHCTBO OPraHMYECKUX U HEOPIraHUYECKUX COCIUMHEHHH.

Kpemuuid, ero ¢usnueckue 1 XUMHUUECKUE CBOMCTBA, MOMyYeHHE U mpuMeHeHne. CoenHeHHsT KPEMHUS
B mpupozge. Ob6mme mnpencraBienus o0 okcuae kpemuus (V) m kpemumeBoi kuciore. CHIIMKATBI, HX
UCMOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxHele cTpouTenbHble MaTepHalbl: KepaMHUKa, CTEKIIO,
LIEMEHT, OeToH, xene300eToH. IIpoOieMbl 0e30macHOrO MCIOJIB30BAaHHUSI CTPOUTENBHBIX MAaTEpUaloB B
ITOBCEJHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pas3loB HEOPraHMYECKHX BEIECTB, CBOMCTB COJIIHOM KHUCIOTHI, IPOBEJACHNE KaueCTBEHHbIX
peaknuii Ha XJOPUI-MOHBI U HAOJNIOJIEHHE NPU3HAKOB UX IPOTEKAHHUs, ONbITHI, OTpa)Karolue (GpU3nuecKue u
XMMHUYECKHE CBOWMCTBA TaJlOr€HOB M HX COEIUMHEHMH (BO3MOXKHO HCIIOJIB30BaHUE BHUAECOMATEPUAIIOB),
03HAaKOMJICHHE C 00pa3iamMu XJOPUAO0B (TaJIOTE€HHUIO0B), O3HAKOMJICHHE ¢ 00pa3liaMu Cephl U €€ COeTUHEHUSIMU
(BO3MOXKHO HCITOJIb30BaHKME BUAECOMATEPHAJIOB), HAOIOCHHUE MTpoIiecca OOyTIIMBaHUS caxapa IOJ| IeHCTBHEM
KOHIIGHTPUPOBAHHOW CEpPHON KHCJIOTHI, M3y4YE€HHE XHMHYECKHUX CBOWCTB pa30aBICHHON CEpHOM KHCIIOTHI,
IIPOBE/IEHNE KaUeCTBEHHOMN peakluu Ha cysb(}aT-uoH U HaOIroieHue Mpu3HaKa e€ MpoTeKaHus, 03HAKOMIIEHUE
¢ (Qu3myeckMMH CBOMCTBaMH a3oTa, ¢ochopa U UX COEIUHEHUH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJIEOMaTEpHAIOB), 00pa3liaMu a30THBIX U (pochOpHBIX y100peHui, NoayyeHue, cooupaHue, paclio3HaBaHUE U
M3y4eHHUe CBOMCTB aMMHUaKa, MPOBEJCHNE KaYeCTBEHHBIX peaKkIiil Ha HOH aMMOHHUS U (ocdaT-uoH U U3ydeHne
NPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbI0 (BO3MOKHO
UCIIOJIb30BaHNE BHUIEOMATEpUAIOB), H3y4YE€HHE MOJIENed KpUCTANIMYECKUX pelmeETOK anMmasa, rpadura,
¢dynnepeHa, O3HAKOMJIEHHWE C IPOLIECCOM aAcOpOLUU PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM IPOTHBOrasa, IMoJy4eHUe, coOMpaHue, paclio3HaBaHWE U W3yYEeHUE CBOWCTB YIJIEKHMCIIOIO rasa,
IIPOBE/IEHUE KAaYeCTBEHHBIX peakiuil Ha KapOOHAT M CHJIMKAT-MOHBl U M3y4YE€HUE NPU3HAKOB UX MPOTEKaHUS,
03HAaKOMJIEHHE C MPOAYKIMENH CHIMKATHON MPOMBINIIEHHOCTH, PEIIeHHE SKCIIEPUMEHTAIBHBIX 3ajjad M0 TeMe
«BaxuHenmme HeMeTaIbl ¥ UX COCAUHEHUS.

MeTanjibl M MX COeIMHEHHUS

OOmast xapakTepUCTHKAa XUMHYECKUX JJIEMEHTOB — META/JIOB HAa OCHOBAaHMM HUX IIOJIOKEHHUS B
[Tepuonnueckoit cucrteme xumuueckux 3nemeHToB [[. M. MengeneeBa m crpoeHus atoMoB. CTpoeHue
MeTayioB. MeTalinueckasi CBSI3b M MeTa/UIMdecKas KpHUCTaulnyeckas pemiérka. DIeKTPOXUMHUYECKHH psij
HanpspkeHui MmetayioB. Pusnyeckne W XHMHUYECKHE CBoWcTBa MeTauioB. OOmue CrocoObl MOMyYeHHS
MeTauioB. [IoHATHE O KOPPO3HMM METaNIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBbl (CTajb,
YyT'yH, AIOPATIOMUHUHN, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[[lenounble MeTamibl: ToNOKeHWE B Ilepuogumyeckoil cucremMe XuMHUEeCKHUX diemeHToB [ H.
MeHieneeBa, CTpOGHHE UX aTOMOB, HaXxOKJIeHHE B mpupojae. PHU3HMUECKHE U XMMHUYECKHE CBOicTBa (Ha



npuMepe HaTpus U Kajusi). OKCUAbl M TUAPOKCUABI HAaTpusl U Kanus. [IpuMeHeHne 1menoYHbIX MEeTaioB U UX
COCIMHECHUM.

[[lenoyHo3eMenpHBIE METATUIBI MArHUK U KAJIBLUI: MOJIOKEHHE B [lepnoandeckoi cucteMe XUMUYECKUX
anementoB JI. 1. MenaeneeBa, CTpoeHHME WX aTOMOB, HaXOXkAEHUE B MpuUpoae. PuU3NUecKue U XUMHUYECKHE
CBOMCTBAa Maruus W Kanblus. Baxkneilmume coequHenns Kaabius (OKCUI, TUIPOKCH, coin). JKECTKOCTH BOJBI
Y CIIOCOOBI €€ yCTpaHeHUsI.

Amomunuil: nosoxenue B llepuogudeckon cucreme xumudeckux snaeMeHToB . M. Menneneesa,
CTpOCHHE aToMa, HaxoxjaAeHue B mpupone. Ousnueckre U XMMHUYECKHUE CBOMCTBa amoMuHusA. AmMdoTepHbIe
CBOMCTBA OKCHA U THAPOKCHIA ATIOMUHUSI.

Keneszo: nonoxenne B [lepuoanueckoit cucreMe xumuueckux 3iemeHToB 1. . MenneneeBa, ctpoeHue
aToMma, HaxoxJieHue B npupoje. dusnyeckue 1 XUMUYECKUE CBOMCTBA keie3a. OKCUIbI, TUAPOKCHUJIBI U COJH
xenesa (1) u sxenesa (11l), ux cocra, cBOWCTBa U MOJTyUYEHHUE.

Xumuueckuii IKCcnepumenm:

03HAKOMJICHHE C 00pa3IiaMyu METAJUIOB ¥ CIIAaBOB, MX (PU3MUYECKUMHU CBOMCTBAMH, U3YUCHHUE PE3YIIHTATOB
KOPpPO3UH METAUIOB (BO3MOXKHO UCIOJIh30BAaHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHIA
KaJIbI[Usl U HATpUS C BOAOW (BO3MOKHO HCIOJb30BaHUE BUACOMATEPUAIOB), UCCIEOBAHUE CBOMCTB MKECTKOM
BOJIbI, IIpOIlecca TOPEHUsI Kele3a B KUCIOopoJe (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEPHANIOB), MPU3HAKOB
MPOTEKAHUS KaUYeCTBEHHBIX PEAKIM{ HAa MOHBI: MarHus, Kajbllvs, aTIOMUHMS, IUHKA, xene3a (l1) u xenesa
(1), memu (I1), HaOnrofEeHKE W OMKMCAHHE MPOLIECCOB OKPALIMBAHWS IUIAMCHM WOHAMM HATPHs, KU H
Kalplusl (BO3MOXKHO MCIIOJIb30BAaHHE BUAECOMATEpUAJIOB), HUCCielOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
TIOMHUHMS U THIPOKCHA IIUHKA, pPElIeHHe SKCIIEPUMEHTAIbHBIX 3a7au 1o TeMe «BakHeiire MeTamisl U ux
COCIUHECHHUS.

XuMHus H OKpYKaoLias cpeaa

BemectBa 1 marepuanbl B MOBCEIHEBHOM XKU3HU uejoBeka. be3omacHoe MCMOIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMUYEeCKOe 3arps3HEHHE OKpyKawlled cpeabl (mpenenbHas AOMyCTHMas KOHIEHTpAlUs BEIIECTB,
nanee — [1J1K). Poib XuMuu B pelieHUH 3KOJI0TMYECKUX IPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MAaTEpUaJIbl).

Mesicnpeomemmnie céasu

Peanuzarust MeXnpeIMeTHBIX CBs3ed TPH HU3YYEHHH XUMHUU B 9 Kiacce OCYIIECTBIISIETCS uepes
WCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U TOHSITHH, SBISIONIMXCS CUCTEMHBIMH JIJIsI
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIMKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHSTHS: Hay4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHallu3, CUHTES,
KJ1accupukanus, IepUuoJUIHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOICIIUPOBAHNE, U3MEPEHHE, MO/IENb, IBJICHHUE,
MapHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MAaTEpUAIIbI.

®duznka: MaTepusi, aTroM, AJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, H30TOMNbl, PAJIUOAKTUBHOCTD,
MOJIeKyJa, DMEKTPUUYECKUI 3apsij, MPOBOJHUKH, MOIYNPOBOJHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOp, PACTBOPUMOCTH, KPUCTAJUITMYECKAs PEIIETKa,
CIUTaBbl, (M3UYECKHE BEIMYMHBI, €IUHUIBI H3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JIHI,
ComnHue.

buonorus: ¢orocunres, apixanue, 6uochepa, IKOCHCTEMa, MUHEPATbHBIE YI0OPEHHS, MUKPOIIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpAIIbI, TOPHBIC MOPOJBI, MOJE3HBIE MCKOMAeMbIe, TOILJIUBO,
BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MPOTrPAMMBI OCHOBHOT'O OOIIEro 00pa3oBaHUs JOCTUTAIOTCS B X0/
o0ydYeHUs XMMHUH B €IMHCTBE YU4EOHON M BOCIMTATEIBHON ACSITEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH
POCCUICKUMH COIMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, TPUHATHIMA B OOIIECTBE
mpaBWJIaMd W HOpMaMHU TIOBEJIEHUS U CHOCOOCTBYIOT MIpoOllecCaM CaMOIO3HAHHS, CaMOpPa3BUTHS H
COLIMAIN3auU 00yYarOIIHXCS.

JIM4HOCTHBIE pEe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMM M PACUIMPEHHUE OIbITA JCATEIHLHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
4acTu:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HAacCIJIE/IHUIO,
MOHVMAHUS 3HAYCHHUS] XUMHYECKOW HAyKHM B JKM3HH COBPEMEHHOIO OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh
JOCTOBEpHON MH(pOpManueil 0 MepeoBbIX TOCTHKEHUSX M OTKPBITUSX MHPOBOM M OTEHYECTBEHHOH XHMHUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEACTABICHUSI O COLHMAJIBHBIX HOPMAaX M MPABWIAX MEXJIMYHOCTHBIX OTHOIICHUN B KOJUICKTHBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIE0BATENLCKON, TBOPUECKON U
OPYTUX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOH MEATEIBHOCTH IPH BHIMOIHEHUH
y4eOHBIX, TIO3HABATEIBHBIX 33]1a4, BBHITIOJHEHUN XUMUYCCKUX IKCIICPUMEHTOB, CO3JAaHHH YICOHBIX MPOCKTOB,
CTpEMJICHHSI K B3aMMOIIOHMMAHHIO W B3aHMOIIOMOIIM B IPOIIECCE dTOW y4eOHOU NeATeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IMOBEACHHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3MIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMSI MOCJIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O TO3HAHUSI:

MUPOBO33PEHUECKHE TPEACTABICHUS O BEIIECTBE M XUMHUYECKON pEeakIMh, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO DPAa3BUTHUSI HAYKU M COCTABJISIONIME OCHOBY ISl TMOHHMMAHMS CYIIHOCTH HAyYHOU
KapTUHBI MUPA, TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3AMMOCBA3SIX YeTIOBEKa
C IPUPOAHOU CPEAOH, O POJIM XMMHUHU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHBBI, HAMIPaBJICHHBIC HA TOJYYCHHE HOBBIX 3HAHUI MO XUMHH, HEOOXOIUMBIE JJIS
OOBSICHEHUS] HaOJII0/IaeMBIX TPOLIECCOB U SIBJICHHM, MO3HABaTEeNbHOM, MH(POPMAIMOHHON U YUTATEIbCKOM
KyJbTYpPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHON PaOOTHI C Y4eOHBIMHU TEKCTaMH, CIIPABOYHOM JINTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU WH()OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOY4YeHWI0O W TIO3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M  CIOCOOHOCTH K
caM0OOpa30BaHMUIO, TPOCKTHOM W  HCCIEOBATEIbCKOM  JEATEIBHOCTH, K OCO3HAHHOMY  BBIOOpY
HAIpPaBIEHHOCTH U YPOBHS 00yUYeHUS B AabHEHIIIEM;

4) ¢popMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIICHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3JI0POBBIN
o0pa3 JKW3HHM, OCO3HAHWE TIOCIEACTBUM W HENPHUATHE BPEIHBIX MPUBBIYCK (YIMOTPEOJECHUS aIKOTOJS,
HApKOTHUKOB, KypeHUs1), HEOOXOAMMOCTH COOIOCHUSI TIPAaBUI 0€30MaCHOCTH MPH OOpAIIEeHUH ¢ XUMHUYECKUMHU
BEIIECTBAMHU B OBITY M pEaIbHOM KU3HH,

5) Tpy10BOr0 BOCIIMTAHUS:

HWHTEpPEC K MPAKTHYECKOMY H3YUYEHHUIO MPOQEecCHil W TpyJa pa3IMdHOTO poja, yBaXEHUE K TPyAy H
pe3yabTaTaM TPYJIOBOM NI€ATENbHOCTH, B TOM UYHMCJIE HAa OCHOBE MPUMEHEHHUsS MPEIMETHBIX 3HAaHUN MO0 XMMUHU,
OCO3HAHHBIM BBIOOP HMHIWBUIYATBLHOW TPACKTOPUH MPOJIOJDKEHUS OOpa30BaHUS C YUYETOM JIMYHOCTHBIX
WHTEPECOB W CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX MHTEPECOB H TOTPEOHOCTEH, YCIEmHON
MpoECCUOHAIBHONW JIEATETLHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBATHCA B
npodeccnoHanbHOM cpene;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:



9KOJIOTUYECKHU 11€J1eCO00pa3HOe OTHOILIEHHE K MPUPOAE KaK MCTOYHUKY JKU3HU Ha 3emile, OCHOBE €€
CYIIECTBOBAaHHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U 06€30MacHOro odpasa *H3HH, OTBETCTBEHHOE OTHOLICHUE
K COOCTBEHHOMY (PM3MUYECKOMY U TICUXMUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTHU COOJIIOJCHUS MPaBUII
0€e3011acHOro MOBEACHMSI IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYALUIX, YTPOXKAIOIMUX 340POBBIO U )KU3HU
JIFOJIEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTydyaeMble PH U3yYCHUH XUMUH, JUIsl pEIICHUS 3a/1a4, CBA3aHHBIX C
OKPY’KaloIllel TNPUPOJHON CpEefoW, Ui IIOBBIIICHUS YPOBHS 3KOJIOIMYECKOM KyJIbTYpBI, OCO3HAHMS
r7100aJIbHOTO XapakTepa HKOJOTMYECKUX NpoOjaeM M HyTed HX pelleHHs MOCPEACTBOM METOAOB XUMHH,
9KOJIOTMYECKOTO MBIIIICHUS,, YMEHMsSI PYKOBOACTBOBAaTbCA MM B II03HABATEIBHOM, KOMMYHHUKATHBHOH H
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MertanpenMeTHBIX pe3yJIbTAaTOB BBIAEISIOT 3HauUMbIE i1 (DOPMUPOBAHMSI MHPOBO33PEHUS
oOlIeHay4YHbIC IMOHATHUA (3aKOH, TeOpus, NMPHUHLMUI, TUIOTe3a, (akT, CUCTEMA, IPOLECC, 3KCIEPUMEHT U
Apyroe.), KOTOpbIe HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M IO3BOJSIOT Ha OCHOBE
3HaHUM M3 OSTUX MpeaIMeTOB (OPMHPOBATH NPEIACTABICHHE O LEIOCTHOM HAy4YHOM KapTHHE MHpa, H
yHHMBEpCallbHble y4yeOHble JeWCTBUS (11O3HABaTEIbHbIE, KOMMYHUKATUBHBIC, PEryJIATUBHBIE), KOTOpbIE
obecreynBa0T GOPMHUPOBAHNE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHON
NEATEIbHOCTH.

Ilo3naBaTenbHBIE YHHBepcaJIbHbIe YUeOHbIe NeliCTBUSA

Ba3zoBble Jloru4eckue AeiicTBuA:

YMEHHMsI UCIOJIb30BaTh INPHUEMBI JIOTHUECKOTO MBIIIICHHUS] IIPU OCBOCHMM 3HAHMI: PAaCKpbIBaTb CMBICI
XUMHUYECKUX MOHATHM (BBIAENATh MX XapaKTEpHbIE NPU3HAKH, YCTAaHABIMBAaThb B3aUMOCBSI3b C JIPYTUMU
MOHATHUSIMH ), UCIIOJIB30BATh MOHATHUS I OOBSICHEHHS OTACTBHBIX (PaKTOB M SIBICHUH, BHIOMpPATh OCHOBAHUS U
KPUTEPUM Ul KIACCU(PUKAMY XUMHUYECKUX BELIECTB MU XUMHUECKUX pEeaKIUil, yCTaHaBIMBATh MPUYUHHO-
CIIC/ICTBEHHBIE CBSA3M MEXIY OOBEKTaMH H3yU€HMs, CTPOUThH JIOTMUECKHE DPACCYXAEHUS (MHIYyKTHBHBIE,
JIeTlyKTUBHBIE, 10 AHAJIOTUH ), 1€1aTh BBIBOABI U 3aKIIIOYCHUS;

yMEHHE MPUMEHSTh B IPOLECCEe NO3HAHUS MOHATHS (IPEIMETHBIE U METANPEIMETHbBIE), CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIIN, UCIIOJIb3YEMbIE B XUMUU, IIPEOOPA30BbIBATH IIUPOKO IPUMEHSEMbIE B XUMUU MOJICIIbHBIE
NPEJCTAaBICHU — XUMHUUYECKUH 3HaK (CHMBOJI 3JIEMEHTa), XMMHYecKass (opMysa U ypaBHEHHE XUMHYECKOM
peakiMM — TMpU pPELIeHWH Y4yeOHO-IO3HABATENbHBIX 33Jady, C Y4ETOM OSTHUX MOJIENbHBIX NpPEeACTaBICHUN
BBISIBJISITH M XapaKTEpU30BaTh CYLIECTBEHHbBIE NMPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMMUYECKHUX BEIIECTB M
XUMHUYECKUX PeaKIuil, BBIABIATH 00IIKE 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUHUS B
U3y4aeMbIX MIPOLIECCaX U SBICHUSAX.

ba3oBble uccienoBare/bCKue NeHCTBHA !

YMEHHE MCIOJIb30BaTh ITOCTaBICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA I03HAHUS, a TAKXKE B KA4ECTBE
OCHOBBI JIsl POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

pUOOpETEHUE OMbITA MO IUIAHUPOBAHUIO, OPTraHU3AlMU U MPOBEACHUIO YUEHHUYECKUX 3KCIIEPHUMEHTOB,
yMEHHue HalOJoJaTh 3a XOJOM IIpOlecca, CAMOCTOSTENLHO MPOTHO3MPOBATh €ro pe3yibTar, (popMyIupoBaTh
0000IIeHNsT W BBIBOJABI MO pe3yJbTaTaM IPOBEIEHHOTO ONBITA, MCCIEAOBAaHUS, COCTaBISATH OTYET O
IIpOJIeJIaHHOM pabdoTe.

Padora ¢ undopmanueii:

yMEHUE BBIOMpATh, aHAJIM3UPOBATh M HMHTEPIPETUPOBATH MH(YOPMAILUIO PA3IUYHBIX BHJIOB U (HOpM
MpPE/ICTAaBICHMS], TMOJIYyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (HAYyYHO-TIOMYJISpHAs JIUTEpaTypa XHWMHUYECKOTO
CoJiep’KaHus, CIpaBOYHBbIE MOcoOus, pecypchl MHTepHeTa), KPUTHYECKH OLIEHHWBATHh MPOTUBOPEUUBYIO H
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHUE TPUMEHATHh pa3IMyHble METOAbl M 3alpochl MpU MOUCKe U oTOope uHpopManuu Hu
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJIi BBIIOJHEHUS YUeOHBIX M TO3HABATEIbHBIX 3a]ad
OTpeAeNIEHHOTO TUIa, TPUOOPETEHNE OIbITa B 00JIACTH MCHOJIb30BAHUS MHPOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIAJEHUE KYJIbTYpOH aKTUBHOTO HCIIOJIB30BAHMUS  DPA3JIMYHBIX IIOMCKOBBIX CHCTEM,



CaMOCTOSITENIFHO BBIOUPATh ONTHUMANbHYIO (OpMy TNpEACTaBlIeHUs HHQOpPMAMM U WUIIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, TarpaMMaMu, IpyruMu popMaMu TpapuKu U UX KOMOWHAIMSMU;
YMEHHUE HCIONb30BaTh M AHAIM3MPOBATh B MpolEcce Y4eOHOHM M HCCIIEAOBATENBCKOW AEATEIbHOCTH
MH(OPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO XO35SHCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KaIOLIEH
MIPUPOJIHOM CpebI.
KoMmyHukaTHBHBIC yHHBepcaibHbIe y4eOHbIe e CTBUSA:
YMEHUS 337aBaTh BOIMPOCH (B XO0J€ Iuayiora M (WJIM) JAUCKYCCHH) IO CYIIECTBY OOCYXIAaeMOW TEMBI,
(bopMyIIHpOBaTh CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBIMOJIHEHUS MTPEIJIOKEHHON 3a/1auH;
YMEHUSl MPEICTaBIATh IIOJYYEHHBIE PE3yJIbTaThl I103HABATEIBHOM JIEATEIBHOCTU B YCTHBIX M
[IMCBMEHHBIX TEKCTaX; JeNaTh I[PE3EHTALUI0 pPE3yJbTaTOB BBIIOJIHEHNUS XHUMHUYECKOIO JKCIEPHUMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, y4€OHOTO MPOCKTA);
yMEHHsSI y4eOHOr0 COTPYJAHHMYECTBA CO CBEpPCTHMKAMHU B COBMECTHOH II03HABAaTEIbHOU U
UCCIIEIOBATENBCKOM JIESTEIbHOCTH MPU PEIICHUH BO3ZHUKAIOMINX MPo0JIeM Ha OCHOBE yuéTa O0IIUX MHTEPECOB
U COTJIACOBAHUSA MO3UIUH (00CYXIEHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAHHAIUS COBMECTHBIX
JEMCTBUM, ONPEEIIEHNE KPUTEPUEB T10 OLICHKE KAueCTBA BHIIIOJIHEHHON PaOOThI U IPYTHE).
PeryasiTuBHble yHUBepcaJIbHbIE y4eOHbIE JeiiCTBUS:
YMEHUE  CaMOCTOSITEIbHO  ONPENENATh  LEIU  JIeATEeIbHOCTH, IUIAaHUPOBAThb,  OCYLIECTBIISATH,
KOHTPOJMPOBATb M TPH HEOOXOJUMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIILHOCTh, BBIOMpATh Hambolee
s deKTUBHBIE COCOOBI peuieHrsT YYeOHBIX M IO3HABATEIBHBIX 3a7ad, CaMOCTOSTEIILHO COCTAaBIATH WU
KOPPEKTUPOBATh MPEJIOKEHHBIN aJrOPUTM JICUCTBUI MPU BBINOIHEHUU 33JaHUI ¢ YUETOM MOIYYEHUST HOBBIX
3HaHUU 00 M3y4aeMbIX 0ObEKTaX — BEIIECTBAX M PEaKLUAX, OLIEHUBATh COOTBETCTBHUE MOTYYEHHOTO pe3yibTaTa
3asIBJICHHOM 11€71M, yMEHHUE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpeJlaraéMble B YCJIOBUM 3a/laHUH.
HNPEAMETHBIE PE3YJbTATbBI
B cocraBe mpeaMeTHBIX pPe3yJNbTAaTOB IO OCBOCHHIO O0S3aTEIbHOIO COJEP’KaHUs, YCTAaHOBIEHHOTO
naHHoW (enepanbHON paboueld MPOrpaMMOM, BBIICISIIOT: OCBOSHHBIE OOYYarOIIMMHCS Hay4HbIE 3HAHUS,
YMEHHSI U CIIOCOOBI IeHCTBUH, crerupuueckue sl IpeaIMETHON 00IacTh « XUMUs», BUABI A€ITEIHHOCTH IO
MIOJIyYE€HHIO HOBOT'O 3HAHMsI, €r0 MHTEpPIPETALUH, IPpeo0pa30BaHUI0 U PUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX U
HOBBIX CUTyalUsIX.
K kxoHny oOydeHuss B 8 kuiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTH Y O0YUAIOIUXCS YMEHUIL:
® pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSTHI: aToM, MOJEKYyJa, XMMHUYECKUH 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOpPOAHAs M HEOJHOPOJHAsA), BaJEHTHOCTH,
OTHOCHUTEJNIbHAsl aTOMHAsi M MOJIEKYyJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIsIpHas Mmacca,
MaccoBasi J0JI XUMHUYECKOIO JJIEMEHTa B COCIMHEHHMH, MOJSAPHBIA OO0BEM, OKCHA, KHCIOTa,
OCHOBaHHWE, COJIb, OJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XHMHYECKas PpeaKlus,
KJIacCU(pUKALUA peakluil: peaklMM COEIWHEHUS, DPEaKIUU Ppa3JIoKEHUs, PEaKIUH 3aMEelleHus,
peakuuu oOMeHa, PK30- U IHAOTEPMUYECKUE pEaKlUHu, TEIJIOBOM 3(PQeKT peakuuu, sIpo aToMma,
JIEKTPOHHBIN CJIOM aroma, aTOMHas OpOWTalb, paguyCc aToMa, XUMHUYECKas CBs3b, MOJISIpHAs U
HENoJIIpHasl KOBaJE€HTHAas CBS3b, MOHHAs CBsI3b, MOH, KATHOH, aHMOH, PAacTBOp, MaccoBas A0
BellecTBa (MPOIICHTHAs! KOHIIEHTpPAIUs1) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHM U NPUMEHSTH 3TU TOHATUS TPU
OIMCAaHUU BEUIECTB U UX MPEBPAILEHUM;

® CIIOJIb30BaTh XHMMUYECKYI0 CHMBOJHUKY JUIsl COCTaBleHHs (OpPMyJd BELIECTB M ypaBHEHUU
XUMHYECKUX PEAKIIUI;

® ONpeneNsITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEJAMHEHUSX, CTENEHb OKHUCICHUS
9JIEMEHTOB B OWHApHBIX COEIMHEHUSAX, MPUHAMJIEKHOCTh BEUIECTB K OMNPENeIEHHOMY KIaccy
COeMHEHNI 1o (QopMmyiaMm, BUJ XMMHUYECKON CBSI3M (KOBAJIEHTHAs U MOHHAs) B HEOPTaHMYECKUX
COEIMHEHUSX;

e packpsiBaTh cMblch Ilepuoguueckoro 3axona JI. M. MenpaeneeBa: JEMOHCTPUPOBaTh OHUMaHUE
MIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX NoJ0keHus B [lepnonnueckoit



CHCTEME, 3aKOHOB COXPAaHEHHMs MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOrajpo;

ONMCBHIBaTh M XapaKTepu3oBaTh TaOnuuHylo Qopmy Ileproanyeckoil CcHCTEMBI XUMHUYECKUX
9JIEMEHTOB: pa3jnyaTh MOHATUS «TJaBHas noarpymnmna (A-rpynma)» um «nobounas noarpymnmna (b-
rpymnmna)», Majable U OOJbIINE MEePHOJbl, COOTHOCUTh 0003HAUCHHSI, KOTOPbIE MMEIOTCS B TaOIHIle
«Ilepuonnueckas cucrema xuMudeckux auiemMeHtoB JI. WM. MengeneeBa» ¢  4YHCIOBBIMHU
XapaKTEepUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsf sizipa, oOliee Yucio
3JIEKTPOHOB U paclpeesieHUe UX MO IEKTPOHHBIM CIIOSIM);

KJ1acCcu(UIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMHUYECKHE peakuuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKLIMHU BEIIECTB, IO TEIIOBOMY 3P QEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBONCTBAa BEIIECTB pPa3JUYHBIX KJIACCOB,
MIOATBEPK/asi ONMCAHUE NPUMEPAMU MOJIEKYJSIPHBIX YpPaBHEHUN COOTBETCTBYIOIIMX XMMHMUYECKUX
peaKInii;

IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
IIPOTEKaHUs XMMUYECKUX NIPEBPAILECHUI B pa3IMYHbIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOI0 3JIeMEHTa 1o (opMylie COEIUHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOHN peakluu;

IIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBHON AEITEIbHOCTH — aHaIW3 U CUHTE3, CPaBHEHUE,
000011IeHNEe, CUCTEeMAaTH3AIMIO0, KIAaCCU(UKALUIO, BBISIBICHUE TPUYUHHO--CIIEJACTBEHHBIX CBS3EH —
JUISL U3y4YEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKUii, ECTECTBEHHO-HAYYHbIE METO bl [IO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIEIMPOBAHNE, SKCIIEPUMEHT (peabHbIil U MBICIEHHBIN);

CclieZIoBaTh MpaBHJIaM I0JIb30BAaHUSI XUMHUECKON TOCY 101 U J1aOOpaTOpHBIM 000PYI0BaHUEM, A TAKKE
IpaBUjIaM oOpallleHHs C BELIECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMU I10 BBIIOJHEHUIO
7a00paTOPHBIX XHMHYECKHUX ONBITOB IO TOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEILECTB
(BomOpoa M KUCIOPOJA), INPUTOTOBJICHHUIO PACTBOPOB C OIpeneaEHHOW MaccoBOM posei
pacTBOPEHHOIO  BEILLECTBA, IUIAHUPOBATh M MPOBOJUTh XWMHUYECKHUE IKCHEPUMEHTBHI 110
pacro3HaBaHMUIO PaCTBOPOB LIEJIOUEH U KUCIOT ¢ IOMOIIbI0 MHIUKATOPOB (JakMyc, (GeHonranenH,
METHJIOPaHXK U JpyTHE).

K xonHmy oOyueHus B 9 KJjacce NpeaMETHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHUN: XUMUUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, HUOH,
KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBLHOCTb,
CTETIeHb OKUCJICHMSI, XMMHUECKas Peakiusi, XUMUYecKasi CBs3b, TEIIOBOW A(h(eKT peakuuu, MoJb,
MOJIApHBIA 00BEM, PacTBOP, SIEKTPOIMUTHI, HEIIEKTPOIUTHI, AIIEKTPOIUTHYECKAS TUCCOIUAINS,
peaki MOHHOTO OOMEHa, KaTaau3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEoOpaTHUMBbIC
peaKurH, OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHN, OKUCIUTENb, BOCCTAHOBUTENb, OKHCICHUE U
BOCCTAHOBJICHHE, aIOTPONHs, aM(OTEpHOCTh, XHMHUYECKas CBS3b (KOBaJIeHTHas, WOHHas,
MeTaJTu4ecKasi), KpUCTAJUTMUecKas peméTka, KOppo3usi METallJIOB, CIUIaBbI, CKOPOCTh XHUMHUYECKOM
peakuuu, npeaeabHo gonyctumMas konuentpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHH W MPUMEHATH 3TH TMOHSATUSA TPHU
ONMCAaHNM BEIIECTB U UX MPEBPAIICHU;

WCIIOh30BaTh XUMHUYECKYI0 CHMBOJIMKY [UJII COCTaBlIeHHS (OpPMyJT BEIIECTB H ypaBHEHUMU
XUMHYECKUX PEAKIIUI;

ONPEACIISITH BAJIEHTHOCTh U CTEIIEHb OKUCIIEHUS XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO
COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEIWHEHUU 1o ¢opMmysam, BHI
XUMHYECKON CBSI3U (KOBAJIGHTHAsS, HOHHAS, METANINYECKasi) B HEOPTAaHMUECKUX COSAMHEHUSX, 3apsi
MOHA 10 XUMUYECKOH opMyJie, XapaKTep Cpebl B BOJHBIX paCTBOPaX HEOPraHUYECKUX COCTMHEHUH,
THUI KPUCTAITMYECKOMN PEIIETKA KOHKPETHOTO BEILIECTBA;



packpsiBaTh cMmbica [lepuonnueckoro 3akonHa JI[. WM. MeHnaeneeBa W JEMOHCTPUPOBATH €rO
MOHMMAaHMUEe: ONUCHIBATh U XapakTepu3oBaTh Tabmuunyto Gopmy Ilepuoanueckoit cucTembl
XMMHUYECKUX JJIEMEHTOB: pa3inuyaTh MOHSTHUS «TJIaBHasg moArpymna (A-rpynmna)» U «moboyHas
noarpynna (b-rpymma)y, Manbie u OoNbIINe MePUOIbl, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS
B TEPUOIMYECKONW TaONWIEe, C YHCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHHUS AaTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB U 3aps] sijApa, o0lliee YHUCIO0 IEKTPOHOB U PACIpEeTIeHHE UX M0 3JIEKTPOHHBIM
CII0SIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB U UX COCIUHEHHH B
Ipesieax MaJlbIX EPUOOB U IVIABHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

KJ1acCcu(UIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMHUYECKHE peakuuu (1o
YHUCIy U COCTaBy Y4YacTBYIOUIMX B PEAKLUMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO H3MEHEHHIO
CTENEHEW OKUCIICHUSI XUMUUECKHUX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) O0IINE U CIeU(PUUIECKHEe XUMHUUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX
BELIECTB, MOJATBEP)KJas ONHUCAHWE TMPUMEPaMU  MOJEKYJIAPHBIX M HOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

COCTAaBJIATh YPABHEHMSI IEKTPOJIUTUYECKOW AMCCOLMALMM KHUCIOT, LIEN0YEed U COJIeH, MOJHbIE U
COKpalIEHHbIE YpaBHEHHUS peakuuid HOHHOro oOOMEHa, YypaBHEHMsI peaklui, MOATBEP KIAIOIINX
CYILLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIiBaTh CYILIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3ZMOXXHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAIICHUI B Pa3JIMUHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAaCCOBYIO JIOJIO
XMMHAYECKOTO JJIeMEHTa 1O (opMylie COCTUHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PEaKkinuu;

cOOIIOAATh MpaBUiia MOJB30BAHUS XUMUYECKON MOCYI0M U JTa0OpAaTOPHBIM 00OPYI0OBAaHHEM, a TAKKE
mpaBwia OOpalleHus C BElIeCTBAMH B COOTBETCTBUUM C HWHCTPYKLUUSAMH 110 BBIMOJHEHUIO
71a60PaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB (aMMHaKa
Y YTIEKHUCIIOTO Ta3a);

MIPOBOANTH PEAKIIMU, MMOATBEPIKIAIONINE KAUeCTBEHHBI COCTaB Pa3IMUHBIX BEILECTB: paclo3HaBaTh
OTBITHBIM TYTEM XJIOpUI-, OPOMUJI-, HOAUI-, KapOoHaT-, ¢ocdar-, CHIIUKAT-, CyIbdaT-, TUIAPOKCU-
HOHBI, KATUOHBl aMMOHHUSI U MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTEIBHON AESITENbHOCTH — aHalIW3 U CHHTE3, CPaBHEHHE,
00001IeHNe, CHCTeMAaTU3alliI0, BBIIBICHUE MNPUYUHHO-CIEICTBEHHBIX CBS3€H — AN M3Y4YSHHS
CBOMCTB BEIIECTB M XMMHUECKUX PEaKIUii, ECTECTBEHHO-HAYYHbI€ METO/IbI TI03HAHUS — HAaOJI0/IEHNE,
U3MEpEeHue, MOIETUPOBAaHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHbIE

HaumMmeHnoBanue

Ne (undposbie)
pa3esioB U TeM Koutpoabnbie I[IpakTuyeckue

n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmabl padoThI padoThI

pecypcbi

Paznei 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUSA
XUMHS — BaKHas
00J1aCcThb

11 €CTECTBO3HAHUS U 5 0 9 bubnmoreka [JOK

' PaKTUYECKOI https://m.edsoo.ru/7f41837¢c
NEeATeILHOCTH
YeJ0BeKa
B

1.2 lef&l;:zjljﬂne 15 1 0 bubmmoreia LIOK

' https://m.edso00.ru/7f41837c
peakiuu

Hroro no pazneny 20

Paznen 2. Baxkneiimmue npeacraBuTest

Bosnyx. Kucnopon.

H HECOPraHUYE€CKHUX BEIIECCTB

bubmuoreka [JOK
21 Housrie 0 0 0 0 https://m.edsoo0.ru/7f41837¢c
OKCHIax
99 Bonopoa.Ilonsitue o 8 0 1 bu6mmoreka [IOK
' KUCIIOTAX U COJISIX https://m.edsoo.ru/7f41837c
Boma. P .
23 anIimicsg o 5 1 1 bubmorexa HOK
' https://m.edsoo0.ru/7f41837¢c
OCHOBAaHHUIX
20 | nopmmmenen | 11 . . BuGmorera 11K
' P 8 https://m.edsoo.ru/7f41837¢c
COEeUHEHUI
Hroro no pazneny 30

Pasnea 3. [lepuoguyecknii 3akoH n Ileppoagnyeckas cucrema xummudecknx djaemenTos /1. U.

Menaeneena. CTpOCHI/Ie aToOMOB. XMMHYeCKaA CBsA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PC€akuu

3.1

Ilepuoanueckui
3aKOH U
Ilepronnueckas
cucreMa
XUMHUYECKHIX
anemenToB /l. U.
Menene-eBa.
Ctpoenue aToma

bubmnorexa [JOK
https://m.edso0.ru/7f41837c

3.2

XUMHYECKasa CBI3b.
OKHUCITUTENBHO-
BOCCTAaHOBUTEIIbHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c




peakiuu

Hroro mo pazneny 15 Bubmmorexa LIOK
https://m.edso00.ru/7f41837c

PezepBHOE Bpemst 3 Bu6mnorexa LIOK
https://m.edso0.ru/7f41837c

OBILEE KOJIMYECTBO

YACOB 110 68
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9 KJIACC

HaunmenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMmblI

KoanuecTBo 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

Pasnea 1. BemecTBo 1 XuMH4yecKkmne peakiun

IIpakTuyeckue
padoThbI

DJIEKTPOHHbBIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME N
11 yrayOJeHre 3HAaHUA
' OCHOBHBIX Pa3/IeJioB

Kypca 8 kiacca

OcHOBHEBIE
1.2 3aKOHOMEPHOCTH
XUMHYECKUX PEaKUi

DNIEKTPOIUTHIECKAS
13 JTUCCOTIHAITHS.
' XuMHuecKue

peaKIuu B pacTBOPax

14

17

bubnunoreka LIOK
https://m.edsoo0.ru/7f41a636

bub6nmoreka [IOK
https://m.edsoo0.ru/7f41a636

bubnuoreka [{OK
https://m.edso0.ru/7f41a636

Hroro no pazneny

34

Paszgea 2. HemeTasibl M HX COeTUHEHU A

OO0mas
XapaKTepUCTUKA
2.1 XUMHYECKHAX
snemeHToB VIIA-
rpynsl. I'agorenst

OO6mas
XapaKTePUCTHKA
29 XUMHYECKHX

' snemenToB VIA-
rpynnsl. Cepa u eé

COeTUHEHUS

bubnuoreka [IOK
https://m.edsoo0.ru/7f41a636

bubmmoteka IIOK
https://m.edso0.ru/7f41a636

Obmas
XapaKTEPUCTHKA
XHUMHYECKUX

2.3 areMeHToB VA-
rpynnsl. A3oT,
dochop u ux
COEIIMHEHUS

bu6mmoteka IIOK
https://m.edso0.ru/7f41a636

Oo6mas
XapaKTepUCTHKA
XUMHUYECKHUX

2.4
aneMeHToB |VA-
IPYIIIBL. YTIEPOa U

KPEMHHI U UX

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636




COCOAMHCHU A

Hroro mo pazaeny 25

Pazgea 3. MeTaauabl 1 HX COeTUHEHUA

31 OO0mue cBoicTBa 4 bub6nmoreka [IOK
' METAJIJIOB https://m.edso00.ru/7f41a636
B .
3.2 M:faie?; ;x 16 bubamorexa LIOK
' . https://m.edso0.ru/7f41a636
COCTMHCHUS
Hroro no pazaeny 20

Pasnen 4. Xumus u okpy:xamomas cpeaa

BemecTBa u

4.1 MaTepUabl B )KH3HU 3 bu6nuorexa LHOK
| . https://m.edso0.ru/7f41a636
YyelioBeKa
Hroro no paszueny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
’ P https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO 85

YACOB 110 [TPOTPAMME
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