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y4eOHOIo IpeaMeTa « XUMHUSI»



MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTO MpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xuMuu Aa€T MpelCTaBICHHE O LENAX, OOIIe cTparerud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUXCS CpPEACTBAMHU YYEOHOTO IPEaMETa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpee/ieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUs, PEKOMEHAYEMYIO IOCIIe0BaTEeIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHOMN MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE Li€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOMN
JEeSITeTLHOCTH 00yUaIoIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHUE XUMUH CIIY>KUT OCHOBOH 11 (POPMUPOBAHMS MUPOBO33PEHHS 00YUAIOLIErocs, ero
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIe XUMHUEH
MPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTUSL UEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, PO0JIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peajln3allii BO3MOXKHOCTEH JJIsi CaMOpPa3BUTHS U (POPMUPOBAHUS KYJIBTYPhI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUSI U TBOPUYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSTENbHON  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
poeCCHOHATBHON e TETHHOCTH;

3HAKOMUT €O CHenu(UKONd HaydyHOTO MBILIUICHHS], 3aKJIaJbIBa€T OCHOBBI 1E€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHON IPAMOTHOCTH 00yYaroInuXCs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHONIICHHS K €CTECTBEHHO--HAYYHBIM



3HaHUSAM, K MpPUPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B HKOJOTHYECKOe OOpa3oBaHueE
oOyyJarouuxcs.

JlanHbple HarpaBiieHHs] B OOYYEHHH XMMHU OOECIECUMBAIOTCS CHEIM(PHUKON CONEpKaHUS
y4eOHOro InpeaMeTa, KOTOPBIM SIBISETCS MEeJarorudyecky aJanTUPOBAaHHBIM OTpPaKEHUEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIero oOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE
00y4aroIUMUCs CUCTEMbI IEpPBOHAYAIbHBIX IMOHATHI XMMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMUH.

CrpykTypa cozaepkaHusi MPOrpaMMbl [0 XMMHUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOI'O
noaxoja K eé mzydeHuro. CopepxaHHE CKJIAAbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
AJIIEMEHTE M BEIIECTBE M CHUCTEMBbl IOHATUH O XuMHUYeckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUU Ha OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /. 1. MenpeneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHHS O CTPOEHUH aToOMa U XMMUYECKOH CBS3H;

— Mpe/ICTaBIEHUI 00 EKTPOIUTHYECKOI TUCCOLMALINY BEILIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PAcCCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKHU IIOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCA IIOCIEOBATEIILHO OT OJHOTO YPOBHA K JPYromy,
BBINOJIHAS (YHKIMU OOBACHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHHe MporpaMMbl IO XHMHH CIOCOOCTBYET (DOPMHUPOBAHMIO TIPEACTABIECHUS O
XUMUYECKON COCTABJIAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM MT03HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOMUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 knaccel» u «®usuka. 7 Kjace.

[Tpu u3yyeHUn XUMHUU IPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JEATETLHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYpHl. 3ajaya yueOHOTO MpeaMeTra COCTOMT B (POPMHPOBAHUU
CUCTEMBbl XUMHYECKHX 3HAaHUM — BaKHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0O0OIIEHHH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
NpUOOIIEHNH K HAYYHBIM METOaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKIUi, B
(GopMHpOBaHUM W pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-

IM03HABATEILHON y‘Ie6H0-I/ICCHeJIOBaT€HBCKOI\/’I ACATCIIBHOCTH, OCBOCHUM ITPAaBUJI 0e30macHoOro



oOpallieHus ¢ BeleCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy W3y4eHWH XUMHM HAa YpPOBHE OCHOBHOIO O0IEro oOpa3oBaHUs BaXHOE 3HAYCHHE
IPUOOPETHN TaKUE LIETH, KaK:

— (opMUpOBaHUE MHTEUIEKTYaIIbHO Pa3BUTON JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HampaBJICHHOCTb OOYYeHHsS Ha CHCTEMaTHYECKOe NpUOOIIeHHne OoOydarommxes K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHne YCIOBUH, CIIOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYYaroIIMMHUCS OIBITa
pa3HooOpa3HOW AESITENbHOCTH, MO3HAHWSA M CaMOIO3HAHMUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢opmupoBaHue o0miel GyHKIIMOHATBEHOM U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
yyclie YMEHUI OOBSCHATH M OLICHUBAThH SIBICHUS OKPYXKAIOLIETO MUPA, UCIONb3Yys 3HAHUA U
OMBIT, TOJYYCHHBIC TMPU HW3YYECHUU XUMHUHU, NPUMEHATh HUX MPU pEHICHUH mpodieM B
MIOBCEHEBHOM U3HU U TPYJOBOU 1€ATEIbHOCTH;

— ¢dopMupoBaHUE y 00YYAIOIIUXCS TYMAHUCTUYECKUX OTHOUICHHM, MTOHUMAaHUS [IEHHOCTH
XUMHYECKHX 3HAHWUH JUI BBIPAOOTKH SKOJIOTUYECKH IIEJIECOO0pa3HOro MOBENCHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOUIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIMU K 00YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis U HaNIPaBIEHHOCTH JlalbHENIIEero o0yyeHusl.

OO11ee 4ncino 4acoB, OTBEAEHHBIX JUISI U3YYEHHMsS XMMHH Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanmus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68

yacoB (2 yaca B HEJIEIIO).

COAEP)XAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIE XMMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4Y€JIOBEKAa. XUMHS B CHUCTEMe Hayk. Tema u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsiTue o
MeTOJIaX MO3HaHUs B XUMHUU. YucThie BemecTBa U cMecu. CriocoObl pa3ielieHus cMecei.

ATOMBEI U MOJICKYIJIBI. Xnmuueckrue »diieMeHTBl. CHUMBOIBI XHMHUYECKHX DIJIEMEHTOB.



ITpocThle U croKHBIE BElEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBas 707151 XMMHUYECKOIO 3JIEMEHTA B COEIMHEHUH.

KonnyectBo BemectBa. Monb. MossipHas macca. B3aummocBs3bp KonuuecTBa, Macchl U
qucIa CTPYKTYPHBIX €MHUI] BemecTBa. Pacu€rel mo popmyrnaM XUMHUYECKUX COSIUHEHHA.

@u3nyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ INpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XMMUYECKUX peaklui
(coenuHeHus, pa3I0oKeHHs, 3aMEICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHYECKOH IMOCYIOH, MpaBWIaMU pabOTHl B jJabopaTopuu W IpuéMamu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAO0JeHne GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KUTICHHE M KOHACHCAIMs BOABI) U XUMUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) ABICHU, Ha0t01eHue
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMO/ICIICTBHE CEpPHON KUCIIOTHI C XJIOpUAOM Oapusi, paznoxkenue rugpokcuna meau (II) npu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), msydenwe crocoOoB
pasneneHus CMecel: C IOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIAPUBAHUE, TUCTUIUISAIMS,
xpomarorpadus, TNpOBEIECHHE OYUCTKH TIOBapeHHON coiM, HaOMIoJeHHe M ONHCaHHUe
pe3ysbTaTOB MPOBEAEHUS OINbITa, HUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI Macchl, CO3JaHHe
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xkHeiiiue npeacTaBuTe 1M HEOPraHUYECKUX BelECTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopox — 2/l€MEHT M IIPOCTOE BEIIECTBO.
HaxoxneHue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUEe CBOMCTBA (PEakIMU TOPEHHs).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpO/a.

TennoBoil 3¢ddekr XUMHUYecKol peakIuu, TEPMOXUMHUYECKHE YpaBHEHHs, HK30- H
SHIOTEpPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — »nanmemeHT u mpocroe BemecTBo. Haxoxknenue Bomopoga B IPHUPOJE,
¢du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI motydeHus. Kucinotsl u conu.

MoutsipabIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.



®usnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopbel. HackinieHuele u
HEHACBIIICHHBbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Bojie. MaccoBasi JOJsi BELIECTBAa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B HpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Knaccudukanuss OKCHIIOB:
cojeoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcHoBanus. Knaccudukanus oOCHOBaHMM: INEIOYM M HEPACTBOPUMBIE OCHOBAHHUS.
HomeHnknarypa ocHoBaHuil. Pu3nuecKkue M XHMMHYECKHE CBOWcCTBAa OCHOBaHMU. [lomyuenue
OCHOBAHMH.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucioT. OU3ndeckue U XUMUYECKHE
cBoiicTBa kuciot. Pan akrusnoctu metauioB H. H. bekerosa. [lonyduenue Kucmior.

Conu. Homenknarypa coseil. @usnyeckue U XuMudeckue coictBa cosieil. Ilomyuenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE ONPE/CIICHUE COAEPKAHUS KUCIOpoAa B BO3AyXe, MOJIyYeHHE, COOMpaHue,
pacrio3HaBaHUE W HM3YUYECHHME CBOMCTB KHCJIOpPO/AA, HAOIIOIEHHE B3aMMOJICHCTBHS BEIECTB C
KHCIIOPOJIOM W YCIIOBUSI BOSHHUKHOBEHHS U TMpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0Opa3llaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
W3y4eHUEe CBOMCTB BojoOponaa (TopeHue), B3auMozeiicTBue Bojopoaa ¢ okcuaom menu (1)
(BO3MOXHO HCTIOJIB30BaHUE BUICOMATEPUATIOB), HAOIIOACHHE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAacCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MaccoBOM JoJied pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOIIO/IeHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B pPAcTBOpaxX KHCIOT W MIeNoYed, H3ydeHHe
B3anmojeiicTeust okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeETalaMH,
peakuuii HEeUTpalM3alHH, T[OJYy4eHUE HEPACTBOPUMBIX OCHOBAHWH, BBITECHEHHE OJIHOTO
MeTaJljla IPYTUM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «Baxnenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauuecknuii 3akoH u Ilepuoaunyeckas cucrema xumMuyeckux siementros JI. H.

MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKasl CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE



peakuun

[TepBbie TOMBITKY KIACCU(PUKALNN XUMHUECKUX dJIeMEHTOB. [IoHITHE O TpyMITax CXOMHBIX
AJIeMEHTOB (IIEJIOYHBbIE M  IIEJIOYHO3EMEIbHBIE METaUlbl, TaJOreHbl, WHEPTHBIC Tas3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuii 3akoH. Ilepuomuueckas cucrema XxuMHueckux osnemeHtoB J[. U.
MengeneeBa. KopoTkomepuomnas u anuHHonepuonHas ¢opmbl [lepuomudeckoil CHCTEMBI
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CocraB atomMHbix snep. HW3orombl. OnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX AIEMEHTOB [leprnoIndeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS Painyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO FPYIIAM U IEPUOIAM.

3nauenne [leprognyeckoro 3akona u Ilepuoguveckoil CUCTEMBI XUMHYECKUX JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenneneeB — yu€Hblid U IpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HETOJIsIpHas ) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHAs! CBA3b.

Crenenb  okucneHus. OKHUCIUTENBHO--BOCCTAHOBUTEIbHBIE  peakiuu. [Iporeccsr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEHIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBHUE THAPOKCHUIA
[IMHKA C pacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Mescnpeomemnuie ceazu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€U MPU U3YUYEHUHM XMMHUH B 8 KJIACCE OCYIIECTBIISIETCS
4yepe3 HCIMOJIb30BaHME KakK OOIIUX EeCTECTBEHHO--HAYYHBIX TOHSTHH, TaK U TOHSATHH,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBeHHO--HAyYHbIe TOHSITHS: HAay4dHbI (DakT, THMOTE3a, TEOpUs, 3aKOH,
aHajgu3,  CUHTE3,  Kiaccuukamus,  TMEPUOAUYHOCTh,  HAOMIOJEHHE,  DKCIIEPUMEHT,
MOJIETTUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
pPaZOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsf, BEIIeCTBO, TeJI0, 00bEM, arperaTHOe

COCTOsIHHEC Bf€IICCTBaA, ras, (1)I/IBI/I‘ICCKI/IG BCJINYHHBI, CAVUHUIBI U3MCPCHUA, KOCMOC, IIJIAHCTHI,



3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadusa: armocdepa, rtuapochepa, MHHEpaTbl, TOPHBIE IOPOJBI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peakuust

Ilepuonnueckuii 3axkoH. llepuogmyeckas cucreMa XuMUYeCcKHX 3ieMeHToB [I. U
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
JJIEMEHTOB NEPBBIX TPEX INEPHOIOB, Kajldsd, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
IIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMUMHUYECKOH CBSI3M. THUIBI KPUCTANIMYECKHX PEIIETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIA KPUCTANIMYECKOW PEMIETKM M BHJA XMMHUYECKOH
CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHWYECKUX BEMIECTB. XHMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XMMHYeCKUX peakLUui MO pa3iuyHbIM IpPU3HAKAM (IO YUCIY M COCTaBY
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, 1O TEIIOBOMY J(PQeKTy, M0 H3MEHEHHUIO CTEleHeH
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajlu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonstHe 0 ckopocTH XuUMHUYeckod peakuuu. IloHsTHE 00 0OpaTMMBIX M HEOOpPAaTHUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [loHstue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAKIIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIMHU, 3JIEKTPOHHBIA OajaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlI€HHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 3MEKTPOIUTHYECKON AMCCOLUAIMH. DJIEKTPOJIUTBHI U HEAIEKTPOIUThl. KaTnousl,
AQHUOHBI. MexaHu3M [HUCCOLMAllMM BELIECTB C pa3IMYHBIMM BHJAAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U C1a0bI€ DIEKTPOIUTHI.

Peakuuu moHHOrOo OOMeHa. YCIIOBUSI MPOTEKaHUS peakluil MOHHOTO OOMEHa, MOJHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
npeCcTaBIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklUUd Ha HWOHBI

[TonsiTHE O THIPONH3E COTNEN.



Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJENSIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJIOB M HeMeTauioB (rpagura u anmasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
WCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMYECKOM PEAKLIUH OT BO3ACUCTBHS DPA3IUYHBIX
(akTOpOB, UCCIEI0BAaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IIpOLEcCca AUCCOLMALUN
KHUCJIOT, ILENOYe M cojedl (BO3MOYKHO HCIIOJIb30BAHME BUJEO MaTEpUalIOB), IPOBEJIECHUE
OTIBITOB, WIITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHMS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (rOpeHue, peakluu pa3ioXkKeHUs, COEAMHEHUs),
pacrno3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IOMOILIBIO KAYECTBEHHBIX pEaKLUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

Hemerauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHMsI aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHne u (DU3WYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XvMHYECKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
menoyamu).  XsopoBopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYyeHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme Xi1opuabl
U X HaXO0XJECHUE B IPUPOJIE.

OO6mas xapaxkrtepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3NyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia U Cephbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (GU3MYecCKue M XHUMHUYECKHe CBoMcTBa. OKCHABI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kilacca KUCJIOT M crenuduyeckue). XUMHYECKUE pPeakluy,
Jekallue B OCHOBE MHPOMBIIIICHHOIO croco0ba MONydeHUs cepHoil KucioTsl. IIpumeHenue
cepHoll kucnoTel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peaklis Ha cyibgaT-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUH B TMpUpoae. XHUMHUECKOE 3arps3HEHHE OKpY’Kalollell cpenbl
COEMHEHUSIMH Cepbl (KHCIOTHBIE TOXAM, 3arpsa3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mass xapakTtepucTuka »53JeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpoCTpaHEHHE B NpUpoje, (Qunmdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUak, ero (pu3ndeckue U XuMHYECKHe
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHe CBOMCTBRa,

npuMeHeHnre. KaduecTBeHHasi peakiysi HA MOHbI aMMOHMS. A30THasi KHCIIOTa, €€ MOJIyYEHHE,



bu3nYeckue W XHUMHYECKHE CBOMCTBa (0OIIME KakK TMpEACTAaBUTENs Kilacca KHUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKPYKaroleh cpelbl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopnas Kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmomnb3oBanue QocdaroB B KauecTBe
MUHEPAJIbHBIX YI00PCHHA.

OO6mas xapakrepuctuka 3jeMeHTOB IVA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIIEHU OKUCIICHUA. YTJIEepo/, alUIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoje, Gusndeckne u XUMUYECKUEe CBOMCTBa. Ancopbuus. KpyroBopot yriepona B mpupoe.
Oxcuppl yraepona, ux (GU3NYecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTUYeCKue MpoOlieMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIbHOTO TMOTEIUICHHUS KJIMMaTa, MapHUKOBBINA 3QQeKT. YToibHas KUCIOTa U €€
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MIPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSX Yriepojaa
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YyKCcycHas Kkuciora). Ilpuponnsie
UCTOYHUKH YTJIEBOJAOPOAOB (yrojb, MPUPOAHBIA ra3, HEPThb), MPOAYKTH HX NepepadOTKh
(OeH3uH), UX poJyib B OBITY U MPOMBIILIEHHOCTH. [IOHATHE O OMONOTHMYECKH BaKHBIX BEIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX pOJIM B KH3HU 4YeJlOBeKa. MarepHalbHOE EIHUHCTBO
OpPraHUYECKUX W HEOPTaHMUECKUX COCIMHEHUI.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, MOJYYEHHE U NPUMEHEHHE.
CoenuHenus kpemHusi B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucnoTe. CUITUKATHI, UX UCIIOJIb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH. BaxkHelinue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiiembl
0€30MacHOro UCNOIb30BaHMs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3yyeHHe O0pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEJCHHE
KaueCTBCHHBIX PEAKIUH Ha XJIOPUA-WOHBI M HAOJIOJICHUE MPU3HAKOB WX IMPOTCKAHUS, OIBITHI,
oTpaxaromuye (U3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCITOJIb30BaHUE BHJECOMATEpPHANIOB), O3HAKOMIJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJICHHE ¢ o0pasnamu ceppl M €€ COeIMHEHMAMH (BO3MOXHO HCIIOJIb30BaHHE

BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyrauBaHMsS — caxapa TMOJ  JCHCTBUEM



KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOW peakiuH Ha Cyiab(paT-uOH M HaOIOJeHHE MpH3HaKa e
POTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), OOpa3iiaMu a30THBIX U pochOopHBIX yaoOpeHUH,
[OJy4eHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IIPOBEACHUE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdar-uoH M H3ydeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aHMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJENeH KPUCTAUIMUECKUX PEIETOK anMasa,
rpapuTa, (¢yuIepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcOpOLMH pacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOra3a, NOJy4YeHrne, COOMpaHue, paclio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIMi Ha KapOOHAT U
CHWIMKAaT-HOHbl M MW3Y4YCHHE IPU3HAKOB MX IPOTEKaHMs, O3HAKOMIICHHE C TNPOAYKLHEH
CHWJIMKaTHOM ITPOMBIIIJIEHHOCTH, PEUICHHE JKCIIEPUMEHTANIBHBIX 3a1ad 10 TeMe «Baxuelmue
HEMETAJUIbl U UX COETUHEHUS.

Metayibl M X COeIMHEHUS

OOmast XapakTepucTUKa XMMHUYECKMX OJJIEMEHTOB — METaJJIOB HAa OCHOBAaHHUU HX
nosio>keHus B llepnonnueckoit cucreme xumndeckux 3nemeHToB /. . MenneneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalmyeckas CBsI3b M METaJNIMYEcKas KpUCTaIndecKas
pemérka. DJIEKTPOXUMHUYECKUM psl HanpsokeHu MeramioB. dusmueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crnocoObl moayyeHus: MetamioB. [IoHsATHE 0 KOPPO3UM METANJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTanb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[Ilenoynble MeTaIbL: MOJOKEHNE B [leproanyeckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
H. MenneneeBa, CTpOEHUE UX aTOMOB, HAaXOXACHHE B NpUpoae. PU3NYECKUE U XUMUYECKUE
cBo¥icTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIB U THIPOKCUIbI HATpUs U Kanus. [Ipumenenue
IEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.

[I{erouHO3eMeENbHBIE METAUIBl MArHWUW W KajdbUUi: TNoJIoKeHWe B Ilepmomnueckoit
cucreme xumudeckux snemeHtoB JI. M. MeHneneeBa, CTpoeHHE HMX aTOMOB, HaX0XJIECHUE B
npupone. Puznueckne U XMMHUYECKUE CBOMCTBA MarHusi M KaiapLus. BakHellne coequHEHUs
KaJbpIus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomMuHuii: nonoxkenue B Ilepuognueckoit cucteme xumudeckux snementoB J[. W.
MenzeneeBa, CTpOEHHE aToMa, HaxXoKJAeHUE B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
amoMuHus. AM(pOoTepHBbIE CBOICTBA OKCHIA U THJIPOKCHAA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepmogmueckoil cucreme xumudyeckux osnementoB [ U.



MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. OPuzndeckue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u sxenesza (IIl), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMyd METaUIOB U CIUIaBOB, HMX (PU3MYECKHMMM CBONCTBaMH,
U3y4YEHUE PE3yJIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO MCHOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAJIbIUsl U HATPHUS C BOAOW (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJIBI, TpoOIlecca TOPEHHs XKeje3a B
KuciIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUAOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajablus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza
(I1I), meu (II), HaOmroIeHNE W OMHMCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMHU HATPHS,
Kalusl U Kaibliug (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEPUATIOB), UCCIIEIOBAaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THUIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHeWIme MeTalljibl U UX COCIMHEHUS.

XuMus M OKpyxamouas cpeia

BemectBa u mMarepuansl B IOBCEAHEBHOM KU3HM 4esloBeKa. bezomacHoe MCIonb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax U
OTPABJICHUSIX.

XUMHYECKOE 3arps3sHEHUE OKpYXKarollen cpenbl (MpeaeiabHas JOMyCTUMas KOHIICHTPALUS
BerniecTs, ganee — [1/IK). Pons XxuMuu B pemieHuu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

n3y4deHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Mestcnpeomemnnle ceasu

Peanuzanus MeXnpeaMEeTHBIX CBS3€M MPU M3YYEHUU XUMHUHU B 9 Kiacce OCyHIECTBISAETCS
yepe3 HCMHOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJACHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
U3MEepEeHHe, MOJIETh, SIBIICHNE, TAPHUKOBLIN () PeKT, TEXHOTIOTHS, MaTepPHAIIBI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIHI,
PaIMOAaKTUBHOCTh, MOJICKYJa, DJEKTPUUECKHH 3apsij, TMPOBOAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,

€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHITE.



buonorus: ¢orocunTes, apixanue, Owocdepa, IKOCUCTEMA, MHUHEPAIbHBIE YI0OpEHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.
[l'eorpadus: armocdepa, ruapocdepa, MHHEpPAIbI, TOPHBIE TOPOIBI, IOJIE3HBIE

HCKOIIAa€MbIC, TOIIJIMBO, BOAHBIC PECYPCEHI.

INIVIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA INPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JJUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJAbTAaThl OCBOEHHS IPOrPaMMbl OCHOBHOTO 00IIEro o0Opa3oBaHHs
JOCTUT'AaKOTCA B XO04€ O6y‘~IeHI/I9{ XUMHUHU B CIUHCTBC yqe6H0171 n BOCHHTaTeJIBHOﬁ JCSATCIIBHOCTHU B
COOTBETCTBUH C  TPAAUIMOHHBIMH  POCCHMCKUMH  COIMOKYJIBTYPHBIMA W  JTyXOBHO-
HPaBCTBECHHBIMH HEHHOCTSIMH, MPUHATHIMH B OOINECTBE MPaBUIAMH W HOPMaMH IOBEICHHS U
CIIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMAIM3AI[MHA 00YIarOIIHXCS.

.HI/ILIHOCTHBIG pe3y.]H)TaTI>I OTpa)KaIOT TOTOBHOCTH O6y‘IaIOHII/IXC$I pYKOBOI[CTBOBaTBCH
CHCTEMOM IMO3MTHUBHBIX IIEHHOCTHBIX OPHUEHTALMN M PACHIMPEHHE OIbITAa JAEATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOUIEHUS! K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIeIMI0, TIOHMMAaHHs 3HAYEHHs XMMHYECKOW HAyKH B KM3HH COBPEMEHHOIO OOIIeCTBa,
CIMOCOOHOCTH BJaJCTh JOCTOBEPHOW MH(OpPMAILUEH O MEePeqOBhIX JOCTHKEHUSAX M OTKPBITHAX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUSX 00 yCTpoicTBe
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NpPEJICTABICHUS O COIMATbHBIX HOPMax M MPaBHIaX MEKIMYHOCTHBIX OTHOIICHHI B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTH B 06IHeCTBeHHO HOHC3HOﬁ,
y4eOHO-MCCIIEN0BATENbCKOM, TBOPYECKOW W JAPYIHX BHIAX JESTEILHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOl COBMECTHOM JISSITEILHOCTH MTPU BBIMOJHEHHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIMTOJTHEHUM XHMHUYECKUX OKCIIEPUMEHTOB, CO3MaHUM YYEOHBIX MPOCKTOB, CTPEMIICHHUS K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B Hpouecce 3TOI>'I y‘-Ie6HOI\/'I JACATCIIbHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBECACHUEC U HOCTyrIKI/I CBOHUX TOBapI/IHIeﬁ C MO3UIUHn HpaBCTBeHHBIX nu
MPABOBBIX HOPM € YYETOM OCO3HAHHMS MTOCIIEACTBHI MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHSI:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUs] O  BEHIECTBE M  XUMHYECKOM  peakiuw,



COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKH M COCTaBISIOIIME OCHOBY JUIS
NOHMMAaHMUS  CYIIHOCTM HAayyHOW KapTHUHBI MHUpaA, NPEACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aMMOCBS3SX YEIOBEKa C MPUPOTHON CPEIOi, O poJin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HAlpaBiICHHbIE HA IMOJyUY€HHUE HOBBIX 3HAHUN MO XUMHUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMbIX TMPOIECCOB U SIBICHUMN, IO3HABATEIIBHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIBHOM paboTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypoOl, MOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBaAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYCHHIO W TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHS 00y4YEeHHs B IajbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUEC MLCHHOCTHU JKHU3HHM, OTBCTCTBCHHOI'0O OTHOLICHHUA K CBOCMY 3/10pPOBLbIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHA W HENPHUATHE BPEIHBIX
NpuUBBIYEK (YHOTpPeONEeHUS alKorojs, HAapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS
npaBusl 0€30MacHOCTU MpPH OOpalleHUH € XMMHUYECKHMMH BEIIeCTBaMU B OBITY M peaibHOU
JKU3HHU,

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUYECKOMY M3YUYeHHIO Mpodeccuil u Tpyna pa3TuyHOro poja, YBaXeHHE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIHHOCTH, B TOM 4YHCIE Ha OCHOBE MpPUMEHEHUs
OPEIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHBIM BBIOOp MHIMBUIYaJbHOW TpPAEKTOPUU
MPOJIOJDKEHHsST 00pa3oBaHMsI C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCHoHaIbHOU NeATeNbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B TPO(ECCHOHANBLHOM cpeie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

IKOJIOTHUYECKH TeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJC KaK UCTOYHHUKY JKU3HH Ha 3emIle,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 3J0POBOrO0 M Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 30pPOBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOICHUS TIPAaBIIJI O€30MacHOTO TTOBEJAEHUS TP padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYyalUAX, YTPOKAOIINX 310POBbIO U )KU3HU JOJEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, TOJTy4aeMmble MPU H3YYECHUH XUMHH, JJIs pPEHICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOi, ISl TIOBBIIIIEHUS] YPOBHS SKOJIOTHYECKON

KYJIBTYpPbI, OCO3HAHUS TJI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed UX peleHHus



IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBIIUICHHS, YMEHHUS PyKOBOJICTBOBATHCS UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLMAJILHOMN IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACNAIOT 3HAYMMBbIE U1 (DOPMHUPOBAHMS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIIMII, TUIOTe3a, (HakT, cucTema,
IpOIIeCC, KCIIEPUMEHT U JIPYTo€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
npeaMeTax U MO3BOJSIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POPMUPOBATH NMPEICTaBICHUE O
LIEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCaJlbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATUBHbIE, PEryJIsATHUBHbIE), KOTOpble OOecreuuBaroT (OPMHPOBAHHE T'OTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHON JEATEIbHOCTH.

ITo3naBaTe/bHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1eliCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHMsI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHHM 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX TIOHATUH (BBLIEIATH UX XapaKTEepHbIE IPU3HAKH,
yYCTaHABJIMBATh B3aUMOCBS3b C APYTUMH MOHITUSMH), UCTIONH30BATh HOHATHS Ui OOBSCHEHUS
OTJENbHBIX (DAaKTOB U SBJICHHWH, BBIOMpATb OCHOBAHHUS M KPUTEPUM s KiaccuuKanuu
XUMHUYECKHX BEILECTB U XMMUUECKHUX PEaKLUi, YCTAHABINBATh IPUYMHHO-CIICCTBEHHBIE CBSI3U
MEXly 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTUH), AEJIaTh BBIBOJbI U 3aKIIIOUECHUS;

yMEHUE NMPUMEHATh B Npollecce MO3HAHUS MOHATUA (MpeAMETHbIE M MeTalnpeIMeTHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOM peakuuu — TMpU pelieHuu YydeOHo-
MO3HABATENIBHBIX 3a1a4, C Yy4E€TOM OTUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepu30BaTh CYIECTBEHHbIE MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHMX DPEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B N3yYaEMBIX IIPOLECCAX U SABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

YMEHHUE HCIIOJIb30BaTh IIOCTABJIICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMSA, A
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

npuoOpeTeHne OmbITa MO IUJIAHUPOBAHUIO, OPTaHU3AIMM U MPOBEACHUIO YUYCHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a X0JIOM IPOLECCa, CAMOCTOATEIBHO MPOTHO3UPOBAThH €ro

pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaM MPOBEAEHHOTO OIbITa,



UCCIIEIOBaHMs], COCTABIIATh OTYET O MPOAETAaHHON padore.

Pabora ¢ unopmanmeii:

yMeHHue BbIOMpPaTh, aHATM3UPOBATh U HHTEPIPETHPOBATH MH(OPMAIHIO PA3TUYHBIX BUJIOB
1 GOpM IIPEICTABICHMS], OJYYaEMYI0 U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJIsIpHAs JIMTepaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHblE [0coOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLIEHUBATh MMPOTUBOPEUMBYIO U HEIOCTOBEPHYIO MH(OPMAIIHIO;

yYMEHHUE MPUMEHATh PAa3JIMYHbIE METO/bI U 3alIPOCHI MPU MOUCKE U 0TOOpe MH(MOPMAIHH U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHHs yUEOHBIX M M03HABATEIbHbBIX 3aJa4
OIpesieNIEHHOr0 TUIa, MPUOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BAHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHMS PA3TUUIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpenCTaBICHUS
UHGOpPMALMU U WUIIOCTPUPOBATH peIllaeMble 3aJlaud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduKu U UX KOMOUHAIIUSAMU;

YMEHHME HCIOJb30BaTh U aHAJIM3UPOBATh B IpOIECCE YYEOHOM M HUCCIIEOBATEIbCKOM
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CEIBCKOTO XO35SHUCTBA U TPAHCIOPTA
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KoMMmyHnKaTHBHBIE yHUBepCaJbHbIE YUeOHbIE 1eliCTBUA:

YMEHMsI 3aJlaBaTh BOINpOCHl (B XOojA€ aAuajgora M (Wiau) IUCKYCCHM) IO CYILECTBY
oOcyxxgaemMoil Tembl, (OpPMYIMpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS MPECTABIATh MOJIyY€HHBIE PE3YJIbTaThl TO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 pPE3yJbTaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

yYMEHUsl Y4eOHOI0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATENbHOU U
HCCJIEIOBATENIbCKON NI€ATEIbHOCTH MPU PELICHUM BO3HMKAIOMIMX NpoOJieM HAa OCHOBE yuyéTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMS MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHIA, ONpeaeeHNe KPUTEPUEB 110 OIIEHKE KayecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTUBHBIE yHHBepcaJIbHble y4eOHbIE AeiicTBHA:

YMEHHE CaMOCTOSITEJIHO ONpPEAENATh LEIN AESITeIbHOCTH, MJIaHUPOBaTh, OCYILIECTBIIATH,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTH, BHIOMPATH
HanOonee dS(QQeKkTuBHbIE CMOCOOBI pelIeHHs Y4eOHbIX M IO3HABAaTENbHBIX  3ajad,

CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM NpH



BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMA 00 H3ydaeMblX OOBEKTax —
BEILIECTBAX U PEAKUHUSIX, OLEHUBATH COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asiBJICHHOW ILIENH,
YMEHHE UCITOIB30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEIJIAracMbl€ B YCIIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOCHHUIO O0S3aTEIbHOrO COJIEepXKaHUS,
YCTaHOBJICHHOTO JaHHOW (denepanpHOil pabodeld MPOrpaMMoOi, BBIICISIOT: OCBOSHHBIC
oOyJalmuMUCcs Hay4YHbIE 3HAHUS, YMCHHS M CHOCOOBI JEWCTBUH, crenuduyeckue s
npeaIMeTHoM o0nactu «XUMHUSA», BUIBl JAEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETAlMU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K koHiy oOydeHnust B 8 kJjiacce mpeaMeTHBIE Pe3ylIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHH:

® DaCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHUW: aTOM, MOJIEKYJa, XUMHUYECKUN
9JIEMEHT, MPOCTOE BEIECTBO, CJOYKHOE BEIIECTBO, CMeCh (OIHOPOAHAS U HEOJAHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsl U MOJIEKYJISIpHAs mMacca, KOJWYECTBO BELIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JII XMMHUYECKOTO 3JIEMEHTa B COCJAMHEHUHU, MOISAPHBIA OO0BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTD, CTEIICHb OKUCIIECHUS, XUMHUYECKas
peakiusi, KiacCU(UKAIUS DPEAKIUWA: peakluu COCAMHEHUsS, PEAKIUU DPA3JI0KEHUS, PEaKIUU
3aMelIeHMs], peakIuy 00MeHa, SK30- M IHIOTEPMUUYECKUE PEaKIUu, TEIUIOBOHN A (deKT peakuuu,
ApO aTOMa, SIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYecKas CBS3b,
MOJISIpHAs U HEMNOJIApHAs KOBAJICHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTUOH, aHWUOH, PAaCcTBOD,
MaccoBasi J10JIS BeIIecTBa (MPOIEHTHAs: KOHIIEHTPAIIKs) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX MOHSATHM W TNPHUMEHATH OTH
MOHATHS IIPU ONIMCAHUU BELIECTB U UX MPEBPALICHU;

® 1CTIOJIH30BAaTh XUMHYECKYI0 CHMBOJIMKY [UJIi COCTaBlieHus (OpMyJ BEIIeCTB U
YpPaBHEHUN XUMHUUYECKUX PEAKLIUM;

® OTIPENIETSATh BAJEHTHOCTh ATOMOB DJJIEMEHTOB B OWHApHBIX COCIWHEHUSX, CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONPEAeIEHHOMY
KJIacCy COeAMHEeHW mo QopmynaMm, BUJ XUMHUYECKON CBS3U (KOBAJICHTHas W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpbsiBaTh cMmbica [lepuonnueckoro 3axona /. M. MenneneeBa: 1eMOHCTpUPOBATh
MMOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JJIEMEHTOB OT MX MOJIOKEHHS B
[lepuoauueckoil cucreme, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,

ATOMHO--MOJICKYJISIDHOT'O YYCHU A, 3dKOHA ABora;[po;



® ONIMCBHIBATH UM XapakTepu3oBaTh TabiumuHyto ¢(opmy Ilepuoamueckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «o0oyHast
noarpynna (b-rpynma)y, manbie u OoibIIMe NEPUOIBI, COOTHOCHTH 0003HAUEHUS, KOTOpHIE
umerotes B tabaune «lleproanueckas cucteMa XuMUYeckux anemMenToB J[. M. MenaeneeBay ¢
YHUCJIOBBIMM XAPaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi]
A1pa, 001ee YUCIIO IEKTPOHOB U PACHPEENICHUE UX IO AIEKTPOHHBIM CIIOSM);

® K1acCU(UIMPOBATE XUMHUYECKHUE 3JIEMEHTbI, HEOPTaHMYECKUE BELECTBA, XMMUYECKHE
peakuuu (1Mo YUCIly U COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIECTB, [10 TEIUIOBOMY 3P HEKTY);

® XapaKTepH30BaTh (OMMCHIBATh) OOLIME XMUMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX
KJIACCOB, INOATBEPXkAAs ONHMCAHME NPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

® IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kadye€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUH B Pa3IMYHbIX YCIOBUSIX;

® BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYKO MAacchl BEIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOI'0 JIEMEHTA 10 (popMyIie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
IIPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIIUY;

® IPUMEHATH OCHOBHBIE OIIEPAllMU MBICIUTENIbHON JEATENIbHOCTH — aHaJlu3 M CHUHTES,
CpaBHEHHe, 0000lLIeHHe, CHCTeMaTH3allilo, KJIACCU(UKAIMIO, BbIBIEHUE IPUYMHHO-
-CIEICTBEHHBIX CBA3€H — M1 HW3Y4EHHsS CBOMCTB BEIIECTB M XHMHYECKUX peaKLui,
€CTECTBEHHO-Hay4YHbIE METOJbl MO3HAHUS — HaAOIOJIEHHuEe, W3MEpPEHUe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

e ClleIOBaTh MpaBUjaM TOJb30BAaHUS XMMMUYECKOH mocyaod U 1ab0opaTOpHBIM
o0opynoBaHuEM, a TakkKe TMpaBuiIaM oOOpalleHusi C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIOJHEHHUIO J1a0OpaTOPHBIX XHWMHYECKUX OINBITOB IO MOJIYYEHUIO U
coOMpaHUI0 ra3000pa3HbIX BEUIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBIEHHUIO PACTBOPOB C
onpeAes€HHOM MacCOBOWM JOJIEM pacTBOPEHHOrO BEUIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMHUYECKHE SKCIEPHUMEHTHI 10 pPAcHO3HaBaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
UH/IUKAaTOpOB (JIakMycC, (eHOIPTATCHH, METUIOPAHXK U APYTHE).

K xoHmy obydenus B 9 kjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

® DACKpBIBaTh CMBICI OCHOBHBIX XMUMHYECKHMX IOHATUN: XMUMHUYECKHUH DIIEMEHT, aToM,
MOJIEKYJa, HOH, KAaTHOH, aHWOH, IPOCTOE BEUIECTBO, CJOXHOE BEIIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHUILIATETILHOCTh, CTENEHb OKHUCIIEHMsS, XMMHMUYECKas peakius, XUMHUYecKas CBs3b,

TETIOBON PQPEKT peakiu, MOJb, MOJISIPHBIM 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMTHI,



JEKTPOJIUTHYECKAs TUCCOLMALMSA, PEAaKLUHU HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE U HEOOpaTHMbIE pPEaKLIWH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC
peakuuy, OKHCIUTEIb, BOCCTAHOBMUTENb, OKUCIECHWE M BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUUYECKasl CBA3b (KOBaJIECHTHAas, MOHHAs, METa/NIN4ecKas), KpUCTalJIMuecKas
peII€TKa, KOPpO3Us METAJUIOB, CIUIABbl, CKOPOCTb XMMHMYECKONM PpEaKLMH, IPEAEIbHO
nornycrumas konuentpauus I1/1K Bemecrsa;

® WULTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMYECKHX IOHATHUM M NPUMEHATH ITH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

® JICTIOJIB30BaTh XMMHUYECKYI0O CHMBOJIMKY JUISI COCTaBJIeHHMS (opMyn BemecTB |
YPaBHEHUN XUMUYECKUX PEAKLIUN;

® OIpe/ICIIATh BAJIECHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
Pa3JIMYHOTO COCTaBa, IPUHAJIECKHOCTh BELIECTB K OIPEACIEHHOMY KJIACCy COCIMHEHMM 110
bopmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAs, HOHHAsI, METAJNINUYECKasi) B HEOPIraHUYECKUX
COEJMHEHUSX, 3apsijl MOHA M0 XUMHUYECKOW (opmyiie, XapakTep cpeibl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIca [lepuonnyeckoro 3akona /. 1. MenneneeBa u JeMOHCTPUPOBATh €TI0
NOHMMaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TaOnuuHyro (opmy I[lepuoamueckoli cuCTEMBI
XUMHUYECKHMX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «mnoOouHas
noarpynna (b-rpynma)», manele u OoJblinMe HEpUOIbI, COOTHOCHTH 0003HAu€HUs, KOTOphIE
UMEIOTCA B TMEPHOAMYECKOW TalnuIe, C YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sipa, o0lliee YnciIo 3JIEKTPOHOB M paclpe/iesieHne ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00II1E 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCIUHEHHMH B IIPEJeNax MajblX NEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOECHHS MX
aTOMOB;

® K1acCU(UIMPOBATE XUMHUYECKHUE DJIEMEHThl, HEOPraHMYECKUE BEILIeCTBA, XUMHUYECKHE
peakuuu (1Mo YMCIy M COCTaBYy yYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3 dexTy, 1o
M3MEHEHUIO CTENIEHEN OKHCICHHSI XUMUYECKUX JIEMEHTOB);

® XapaKTepH30BaTh (OMMUCHIBATh) oOHIMEe M cHenuduyeckrue XWMHUYECKUE CBOMCTBa
MIPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKAasi ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

® COCTaBJISITh YPAaBHEHUS SJIEKTPOJMTHYECKON IHCCOLMAIMNA KUCIOT, MIEJI0YEeH U COJIeH,
NOJHBIE M COKpalIEHHbIE YpaBHEHHUS peakuuil HOHHOrO OOMeHa, ypaBHEHMs peaKIHid,
MOJATBEP)KJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXIY BELIECTBAMM PA3JIMYHBIX

KJIACCOB;



® DaCKphIBaTh CYIIHOCTb OKHUCJIMTEJIBHO-BOCCTAHOBUTEIBHBIX pEAKIUM IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCca 3THX PEeaKLui;

® IPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHUCHUMOCTH OT HX CTPOEHUS, BO3MOXKHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILECHUN B PAa3JINYHbIX YCIOBUSX;

® BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAaccChl BEILECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (opMyJie COeAMHEHUS], MACCOBYIO JI0JIFO BEIIECTBA B pacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

e cOONMIOJATh MpaBWia II0JIb30BAHMSI XMMHYECKOM Tmocynod M J1abOpaTOpHBIM
000py/0BaHUEM, a TaKXKe IIPpaBUIa 00OpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMU
[0 BBINOJIHEHUIO JA0OPAaTOPHBIX XHWMHUYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa U YIJIEKHCIIOro ra3a);

® IPOBOAUTH PEAKLUU, MOATBEPKIAIOIINE KaueCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYEHHBIX  METAJJIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEILIECTB;

® [I[PDUMEHATH OCHOBHBIC OIIEpAllMM MBICIUTEIBHOW JAESITEIBHOCTH — AHAIU3 W CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3aIUIO, BBISIBICHUE PUUYNHHO-CIICACTBEHHBIX CBS3€H — IS
W3YYEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKIUI, €CTECTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS

— Ha0JIt0/IeHNe, U3MEepeHHe, MOJICTUPOBAaHHE, SKCIIEPUMEHT (PeaabHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

No HaumenoBaHue pa3jieioB U KoaunuecTBo 4acoB
n/ TeM MPOrpaMMBbl KP IIpP
n

Bcer
0

Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS

JlesITeILHOCTD YYUTEJISl C Y4€TOM
padoueii MporpaMMbI BOCIIMTAHUS

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U
MPAKTUIECKON JACSITEITLHOCTH
yeoBeKa

11

e [IpuBiekarh BHUMaHHE 00YJArOIIUXCS K
o0cyxaeMoii Ha ypoke HH(pOpMaIiH,
aKTUBM3aILIMH IT03HABATEILHON
NEeSITEILHOCTH 00yUaroIIuXCs;

e [loOyxnaTh 00y4arommxcs coo0aaTh
Ha YPOKE MPHUHIIUIIBI Y4eOHOH TUCIUTUTHHBI
¥ CaMOOpTraHU3aI1u.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837

c

BeriectBa 1 XuMHUYECKHE
peaxiuu

1.2 15 1

e [IpuBrekarb BHUMaHUE O0YUYAIOLTUXCS
K [IEGHHOCTHOMYACIEKTy U3y4aeMbIX Ha
YPOKE SIBJICHUH, TIOHATHI, IPUEMOB;

e OpranuzoBbIBaTh paboTy
00y4JaroIuXCcsl ¢ COIMAIBHO 3HAUUMOM
uH(popMalrel 1o MOoBOLy MOJIy4aeMoi
HAYPOKE COIHAIbHO 3HAYUMOMN
nH(popMaiuu — o0CyX1aTh,
BBICKA3bIBaTh MHEHUE;

e lcnonp30BaTh BOCIUTATEIBHEIE
BO3MOXKHOCTH

cojiepaHus yaeOHOTo TpeameTa

gyepes Mo00p COOTBETCTBYIOMINX
TEKCTOB JUUIS UTECHUS, 33124 JUTS
pelieHus, IpOOIEMHBIX CUTYaIUi

JU1s1 OOCY>KJIEHUsSI BKJIAcCe;

o [IpuMeHATH HA YPOKE HHTEPAKTHBHBIC
(dbopMbI pabOTHI COOYJAOIIIMMHUCS :

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837

c
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Hro

ro 1o pasjeiuy 20

rpymmoBas paboTta mim paboTa B mapax,
KOTOPBIC y4aT 00yUJaOIUXCsl KOMAaHTHOM
paboTe U B3aMMOACHUCTBUIO C IPYTUMHU
00y4JarIUMUCS;

e [IpuMeHSTh HA YPOKE HHTEPAKTUBHBIC
(hopMbI pabOTHI COOYJIAFOIITUMUCS
yueOHbIE TUCKYCCUU, BUKTOPUHBI,
y4eOHBIE TIPOCKTHI;

e Peann30BBIBaTH BOCIIUTATEIHHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
JIeATETLHOCTH O0YYaIOIINXCSI CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:

aHam3 GopMyJ, PEIICHUE TEKCTOBBIX
KOJIMYECTBEHHBIX U KAYECTBECHHBIX
3ajay.

Pazjen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYeCKUX BellleCcTB

2.1

Boznyx. Kucnopoa. ITonsitie 00
OKCHgax

e [lpuBnekars BHUMaHHE O0YJarOIUXCA K
o0cyxaemMoil Haypoke nH(popMalny,
AKTUBU3AIMH [TO3HABATEIbHOMN
JIeSITEIbBHOCTH 00Y4aroIIuXCsl;
e [IpuBieusr BHUMaHHE 00ydaromuUXxcs K
HKOJIOTUYECKUM MpobdIieMaM 00111eCTBa;
e  OpraHu3oBbIBaTh rPYNIOBbIE POPMBI
yueOHOM NesTeNbHOCTH;
e  dopmupoBarh y 00yyarommxcs
KYJIBTYpY 3JOPOBOTO U  0€3011acCHOTO
00paza Ku3Hu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837
c

2.2

Bonopoa. ITonstue o kucnorax
H COJIIX

e [IpuBnekaTs BHUMaHUE O0YYAIOIINXCS
K LIEHHOCTHOMYacCIIeKTy U3y4aeMbIX Ha
YpOKE SIBJICHUH, TOHATHI, IPUEMOB;

e  OpraHu3oBbBIBaTH B paMKax ypoka
MOOIIPEeHNE YIeOHON YCIEIIHOCTH;

e  Peanu3oBbIBaTh BOCHUTATEIbHbIE

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837
c
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BO3MO>KHOCTH B Pa3IMYHBIX BUIAX
JIeATETLHOCTH O0YYaIOIINXCSI HA OCHOBE
BOCITPHUSTHS DJIEMEHTOB
JEHCTBUTEIILHOCTH: aHATH3 MPOOTIEMHBIX
CUTYalHi

2.3

Bopa. PactBopsr. [Tonsatue 06
OCHOBaHHSX

e [IpuMeHSTh HA YPOKE HHTEPAKTUBHBIC
(dhopMbI pabOTHI COOYJIAFOIITUMUCS
rpynmnoBasi paboTa wiu padoTa B mapax,
KOTOPBIC yuaT 00y4arouXcsi KOMaHIHON
paboTe 1 B3aMMOJEICTBHIO C IPYTUMHU
00y4JarImUMuUCS;

e Onmparbcs Ha KU3HEHHBIH OTIBIT
00ydJarouuxcsi, IpUBO/JIs JCHCTBEHHbBIC
PUMEPBI, — U3 OJIM3KUX UM KHUT, (PUITBMOB
U JIp.

e Peann3oBBIBaTh BOCIIUTATEIIEHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
JeSITETHHOCTH 00YUYaIOMIUXCSI COCIIOBECHOM
(3HaKOBOI1) OCHOBOM: aHAIU3 POPMYIL,
PELICHUETEKCTOBBIX KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1ay.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837
c

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAMHEHUI

11

e [IpuMeHATh Ha ypOKE HHTEPAKTHUBHbBIE
dbopMbI pabOTHI COOYUAOIIIMMHUCS :
rpynmnosasi paboTa uiu paboTta B napax,
KOTOpbIE yyaT 00y4arouxcss KOMaHJHOH
paboTe 1 B3aMMOJEICTBHIO C IPYTUMHU
00y4JarImuMuUCS;

e Opranu3oBbIBaTh HIEPCTBO
PYAMPOBAHHBIX 00YJAOIITIXCST HAJT HX
HEYCIEeBAIOIMMH OJHOKIACCHUKAMH,
Jlaro1ee 00 yJaronuMcst COITHAIBHO
3HAYUMBIH OMBIT COTPYAHUYECTBA U

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837
[
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Hroro mo pazneny
Paznen 3. llepuoanuecknii 3axoH u [lepuognueckas cucrema xummnueckux 3jemMeHToB /. U. MenneneeBa. CTpoenne aToMoOB.
Xumuveckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PEeAKIUT

3.1

3.2

Ilepronnueckuii 3aKOH 1
[Tepuogunueckas cucrema
XUMHYECKUX 3jiemeHToB J[. 1.
MenneneeBa. CTpoeHue aroma

XUMHYECKAsA CBI3b.
OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU

B3aMMHOM TTOMOIIIH;

e HUIMUpPOBATH U MOAICPKUBATH
HCCJICIOBATEILCKYIO IeATEIHbHOCTh
00yJarouuxcs, 4To 1acT 00yJIaroIuMCs
BO3MO>KHOCTb IIPUOOPECTU HABBIK
CaMOCTOSITEIIbHOTO PEIICHUS
TEOPETUYECKOI MPOOIEMBI;

o DopMHPOBATH Y OO YJAFOIITHXCSI
KYJIBTYPY 3JOPOBOTO U ©€30I1aCHOTO
00pa3a Ku3HU

e Peann30BbIBaTh BOCIIUTATEIbHbBIE
BO3MO>XHOCTH B Pa3JIM4YHbIX BUJIAX
JeSITeIbHOCTH 00yUaroIIMXCsl HA OCHOBE
BOCIIPHUSATHS 3JIEMEHTOB JIeHCTBUTEIILHOCTH:
M3YYEHUE CTPOCHHS BEILECTB M0 MOJIETSIM;
e  AKIEHTHpPOBaTh BHUMaHHE
00ydJaronuxcsi Ha HPaBCTBEHHBIX
npo0emMax, CBA3aHHBIX C HAYYHBIMH
OTKPBITUSIMH, U3y4aEMbIMU Ha YPOKE;

e  OpraHu3oBbIBaTh I'PYNIOBbIE (POPMBI
yueOHoM nesTenbHOCTH; OpraHu30BbIBAaThH B
paMKax ypoKa IIpOsIBJICHUS aKTUBHOU
KU3HEHHOM MO3UIIMK 00Y4aroIuXcs

e  OpraHu3oBbIBaTh AJIsl O0yHarOIINXCS
CUTYallUi CaMOOLIEHKH (KaK y4eOHbBIX
JIOCTUKEHUI OTMETKAMU,TaK U MOPAJIbHBIX,
HPABCTBEHHBIX, IPAXKAAHCKUX IOCTYIKOB);
. OpranuzoBbIBaTh IPyNIIOBBIE

(bopMbI yueOHOM NEATENBHOCTH |

o Peanu3oBeIBaTh BOCIUTATEIbHBIE
BO3MO>KHOCTH B pPa3JIM4HbIX BUJIAX

bu6mmoreka [JOK
https://m.edso0.ru/7f41837
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837
C
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HToro no pasneny 15

PesepBHOe Bpems 3

JESTEIIbHOCTH, 00YJaIOIUXCsl CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:
cUCcTeMaTH3aIHs y4eOHOro MaTepuala.

e MoenupoBaTh Ha YPOKE CHUTYaluu s
BEIOOpA

MOCTYIKa 00 yJaroIMMCs (TEKCTHI,
uHporpaduka, BUIEOU JIp.);

e BocriuThiBaTh y 00y4aromuxcst 9yBCTBO
YBKEHUS K J)KU3HU JIPYTHX JIIOJCH U )KU3HU
BOOOIIIE;

e  ®opmHpOBaTH y 00YUYAFOIIUXCSI
KYJIbTYpPY 30pOBOro n0€e30macHoro oopasa
KHU3HH,

e  Peanu3oBbIBaTh BOCIIUTATEIIBHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUAAX
NEeSITeIIbHOCTH, 00YJaIOIIUXCS CO CIIOBECHOM
(3HAKOBOI1) OCHOBOM: CHCTEMAaTH3aLIUS
yueOHOro MaTepuasia

bubmuorexa [JOK
https://m.edsoo.ru/7f41837
c

OBIIEE KOJIMYECTBO YACOB

68 4 5
1O IMPOI'PAMME
9 KUIIACC
KosnuecTBo yacon JlesITeILHOCTD YYUTEJISl C Y4€TOM DJIeKTPOHHbIE
Ne HaunmenoBanue pasneiios padoyeil MporpaMMbl BOCIIUTAHUSA (uudgposrbie)
n/n U TeM MPOrpaMmbl Bcero @ KP IpP o0pa3oBaTte/ibHbIE
pecypchl
Paspnen 1. BemecTBO 1 XMMH4YeCKHE PeaKIIUH
TToBTODEHUE U TvOIenue e Hcronp30BaTh BOCIIUTATEILHBIE
1.1 3HaHPIpr OCHOBH}I:XyaB €JI0B 5 1 BO3MOKHOCTH COJIEpKaHUS y4eOHOTO Bubmorexa OK
' pasi ye https://m.edso0.ru/7f41a636
Kypca 8 kiiacca MpeAMEeTa uepe3 JEMOHCTPALINIO
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00y4aromuMcst IpUMEpPOB
OTBETCTBEHHOTO, I'PAXKIAHCKOTO
MOBEJICHHUS, TIPOSIBIICHUS YEIIOBEKOIFOOHS,
0OpOCEePACYHOCTH,

® TMPUMEHSATH Ha YPOKE HHTEPAKTUBHBIC
(dhopMbI pabOTHI ¢ OOYJAFOIITUMUCS
yueOHbIEC JUCKYCCHH, BUKTOPUHBI,
HACTOJIbHBIC UTPHI, POJICBBIC UIPHI,

e (opMupoBaTh y 00y4aroumxcs
KYJIBTYPY 3J0POBOTO U 0€3011aCHOTO
o0pa3a XU3HHU.

1.2

1.3

OCHOBHBIE 3aKOHOMEPHOCTH
XAMHYECKUX PEaKUn

DIEeKTPOTUTHIECKAS
qucconuanus. XuMHIeckue
peaKkIuu B pacTBOpax

e [IpuBnekars BHUMaHHE O0YUYAIOIIUXCS
K 00Cy»/1aeMoii Ha ypoke HH(pOpMaIu,
AKTUBU3AIMH [TO3HABATEIBHOM
JIESITEJIBHOCTH 00Y4aroInXCsl;

e 100YXJIaTh 00YJArOMIMXCS COOMIOAATh
Ha YpOKe MPHUHIIUIBI y4eOHOH
JVICIIATUTMHBI ¥ CAaMOOPTaHU3aIHH;

® [PUMEHSTH Ha YPOKE HHTEPAKTUBHbIC
(bopmbI pabOTHI COOYHAOIITIMUCS;

® VHULUHUPOBATH U MOAJIEPKHUBATH
UCCIIEI0BATEIbCKYIO eI TETbHOCTD
00yyaroImuxcs B paMKax peaqu3aliui UMU
WH/IMBUIYAIbHBIX H TPYIITOBBIX
HCCIIEIOBATEIIBCKUX MIPOCKTOB;

® peaJM30BBIBATH BOCITUTATEIbHbIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUAAX
NeSITeTTHHOCTH, 00YJarOIUXCs CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA:

bubnuoreka [IOK
https://m.edso0.ru/7f41a636

bubmmoteka IIOK
https://m.edso0.ru/7f41a636
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Utoro no pazgeny
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CUCTCEMaTu3anuAa y‘lC6HOI‘O Marcpurajia.

Pasznea 2. Hemera/iibl ¥ UX cOeIMHEHUS

OO011as xapakTepucTHKa
2.1 XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. ["anorensl

e JlpuBnexkars BHUMaHUE
00y4aroIuxcs K HEHHOCTHOMY acIeKTy
M3Y4aeMbIX Ha YPOKE SIBJICHUH,
MOHSATHUH, TPUEMOB;

® OpraHM30BBIBATH MEPCTBO
MOTHBHPOBAHHBIX O00y4YarOIIUXCs HAJl
HEYCIEBAIOIUMH OJHOKIACCHUKAMH,
Jaroiee 00 y4aronMMcst COLMAIBHO
3HAYMMBIH OIBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

® YCTAaHaBIMBATh JJOBEPUTEIIbHbIC
OTHOILEHUSI MEX]Ty yYUTEJIEM U
00y4armuMucs, CriocoOCTBYIOIINX
MO3UTHBHOMY BOCHPUATHIO YUALTUMHUCS
TpeOOBaHUI UIIPOCHO YUUTES.

bubmuoreka [IOK
https://m.edso0.ru/7f41a636

OO61as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmnel. Cepa u eé
COEZIMHEHUs

2.2

OO61mas xapakTepucTHKa
XUMHYECKHX 3JIEMEHTOB
VA-rpynmnsl. A3zot, pocdop
U MX COCIMHEHMS

2.3

® pCEaM30BBIBATH BOCITUTATEIIBHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
JEeSITeTHHOCTH 00YUYarOIIUXCsI CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA:
BBIBOJIBI U JIOKA3aTEIbCTBO (OPMYII,
aHaiu3 GopMyII, PEIICHUE TEKCTOBBIX
KOJIMYECTBCHHBIX U KAYCCTBCHHBIX
3aj1a4, BBITIOJIHCHHUE 3aJIaHUH 10
pa3rpaHUYCHUIO OHATUI.

e VYCTaHaBIMBATh JOBEPUTENbHBIE
OTHOUICHUS MEXKAY yUUTENIEM U
00y4aromuMHCsi, CHOCOOCTBYIOLINX
MO3UTUBHOMY BOCIIPUSITHIO YYAIIUMHCS

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

bubmuoreka [{OK
https://m.edsoo0.ru/7f41a636
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OO61as xapakTepuCcTHKa
XMUMHYECKUX 3JIEMEHTOB

TpeOOBaHUH UTIPOCKO YUUTEIS;

® MOJICIHPOBATH HA YPOKE CUTYAI[UN

JUTSI BEIOOpA MOCTYITKA 00YJarOIIUMCS

(Texctel, nuHGpOTpadrKa, BUACOU JP.);
BOCIIUTHIBATH y 00YYAIOIINUXCS TYBCTBO
YBKEHUS K J)KU3HU JIPYTHX JIIOJICH U
YKU3HHU BOOOIIIE.

e [lpuBnekars BHUMaHHE 00yYaArOIINXCS
K 00cyXIaeMoil Ha ypoke HH(popmammu,
AKTHBH3ALUH NIO3HABaTEIbHON
JIeSITEJIBHOCTH 00Y4aroINXCsl;

® peaIM30BBIBATh BOCIIUTATEIBHBIC
BO3MOXHOCTH B PA3JIMYHBLIX BUAAX
JIeATEIbHOCTH 00YYalOIINXCs Ha OCHOBE

bubnunoreka LIOK

2.4 IVA-rpynnel. Yriepon u 8 BOCIIPUSATHS DJIIEMEHTOB hitps://m.edsoo.ru/7f41a636
KPEMHUU U UX COCTUHECHUS JICUCTBUTEIILHOCTH: HAOIIOICHHE 32 — '
JIEMOHCTPALMSMHU YUUTEIS, TPOCMOTP
yueOHBIX (PUIBMOB;
® OpraHu30BBIBAThH B paMKax ypoka
MOOIIPEHNE yueOHOM/CoaIbHON
YCHEIIHOCTH.
Hroro mo pazueny 25
Pa3znen 3. Mera/iibl M UX COeIHHEHHS
o [IpuBrnekarh BHUMaHHE O0YUYAIOLTUXCS
K IICHHOCTHOMYACTIEKTy U3y4aeMbIX Ha
YpOKE SIBJICHUM, TOHATHI, TPUEMOB;
31 OBIIIE CBOHCTRA METALIOR 4 ® ICIIOJIb30BaTh BOCIIUTATEIbLHEIC but6mmorekxa [IOK

BO3MOXXHOCTH COJIEpKaHUS Y4eOHOTO
peaMeTa uepes moaoop
COOTBETCTBYIOIIHUX TEKCTOB JJIA UYTCHUA,
3aj1a4 JUTsl pEeIeHMST,

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



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

® DPCaNU30BbIBATH Ha ypOKax
MOTHUBHPYIOIIUMI TOTEHIIHAI

IOMOpa, pa3psKaTh HAPSKEHHYIO
00CTaHOBKY BKJacce.

3.2

Hroro mo pazmeny 20

Baxxneiinime MeTauibl U UX
COCIMHEHUS

16

Pa3nes 4. Xumus u oKkpy:kawmasi cpeaa

e [IpuBnekarb BHUMaHHE 00YYArOIINXCS
K oOcyXIaemMol Ha ypoke MH(pOpMaIuH,
AKTUBU3aLIMU ITI03HABATEJIbHOMN
JESTEIbHOCTH 00Y4aroIIuXCs;

® OpraHW30BBIBATH JUISI OOYYArOIIMXCS
CUTyalldd KOHTPOJSI M OIEHKU (Kak
YUEOHBIX JOCTHKCHHI OTMETKAMH, TaK H
MOpaJbHBIX, HPABCTBEHHBIX,
Ipa)/1aHCKUX IIOCTYIKOB);

® UHUIUMUPOBATh H  MOAJEPKUBATH
HCCJIEIOBATEIbCKYIO JeSITeNIbHOCTD
00y4aroluXcs B paMKax peanu3aluu
VMU UHAUBUIYAIbHBIX U TPYIIOBBIX
HCCIIEIOBATEIbCKUX IPOEKTOB.

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

4.1

BemectBa u maTepuansl B
JKU3HU YeJI0BEKa

e  OpraHu30BbIBaTh JJIs1 00yYaIOLINXCS
CUTYallUU CaMOOIIEHKH (KaK y4eOHbIX

}IOCTI/DKCHI/II\/'I OTMCTKAaMM,TaK U MOPAJIbHBIX,

HPAaBCTBCHHBIX, I'PAXKAAHCKUX HOCTYHKOB);
. IIPUMEHSATH Ha YPOKE
WUHTEPaKTUBHBIE ()OPMBI pabOTHI C
00ydJaroumMucs;
® OPraHU30BBIBATh IPYIIIOBEIE (POPMEI
yueOHOI e TeTbHOCTH.

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

Hroro no pazneny 3

PeszepBHoe Bpems 3

e Peann3oBEIBaTh BOCIIUTATEILHBIC
BO3MOXHOCTH B PAa3JIMYHBIX BUAAX

bubmuorexa [{OK
https://m.edsoo0.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

JIeATEIIFHOCTH 00YYaIOMINXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOM;

® OpPraHU30BBIBAaTh PA0OTY OOyUaromuXcs
C COLMAJILHO 3HAYUMOI HH(pOPMAIHEH 110
MIOBOJTy TIOJTy4aeMOi HaypOKe COLUaIbHO
3HAYUMOHN MH(POPMAIIH —

00CyX/1aTh, BHICKA3bIBATh MHECHUE;

e (hopMuUpOBaTH y 00YyJAIOLINXCS KYIBTYPY
3JJ0pOBOT0 M O€30IacHOT0 00pa3a KHU3HH.
® MOZIETIMPOBATh HA YPOKE CUTYAIUH IS
BHIOOpA MOCTYNKA 00y4atonMcs (TEKCTHI,
uH(porpaduka, BUACO U 1p.).
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