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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo Xxumuu st 00ydarommxcsi 8§ KJIacCOB COCTaBJeHA Ha OCHOBE TpeboBaHMil K
pe3ylpTataM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOW MpPOrpaMMbl OCHOBHOrO 00wIero oOpa3oBaHMUs,
npeAcTaBiIeHHbIX B DelepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe OCHOBHOTO OOIIEro
o0pa3oBaHMsl, ¢ YUETOM pacHpeleNEHHbIX M0 KIaccaM MpOBEpPsSEMBIX TPeOOBaHMIA K pe3ysbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON IMporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS U DJIEMEHTOB COJAEp)KaHUS,
IPEACTaBICHHBIX B YHUBEPCAIbHOM KOAM(DUKATOpE 110 XMMHH, a TaKKe Ha ocHOBe [IpumepHOIl nporpaMmsl
BOCIMTAHUS OOy4YaIOUIMXCS MPH TOJIY4YEHHH OCHOBHOrO oOiiero oOpaszoBaHus u ¢ yuéroM Konueniuu
IpernoJaBanusl yueOHOTO mpenMeTa « XUMEs» B 00pa3oBaTesIbHBIX opranu3anusax Poccuiickoit ®enepanum,
peanu3yrolux OCHOBHbIE 0011e00pa3oBareibHble IporpaMmel (yTB. Pemennem Komnernn Munnpocserienus

Poccuu, mporokon ot 03.12.2019 N T1K-48H).

OBHLIAS XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUS»

Bxnag yuebHOro mnpeamera «XuMHS» B JOCTHXKEHHE IIeJ€il OCHOBHOTO OOIIETro oOpa3oBaHUs
0o0ycIOBJIEH BO MHOTOM 3Hau€HHEM XHMMHMYECKOM HayKHM B TO3HAHMM 3aKOHOB MPUPOIbI, B Pa3BUTUU
MPOU3BOAUTEIHHBIX CHJI OOIIECTBA U CO3/IaHUU HOBOM 0a3bl MaTepUATBHON KYIBTYpPHI.

XuUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK pacHpOCTpaHHa CBOE BIHMSIHHUE HA BCE OOJIACTH
YeJI0BEUECKOTO CYIIECTBOBAHMUS, 3a/1aJla HOBOE BUIEHUE MUPa, CTaJIa HEOThEMJIEMBbIM KOMIIOHEHTOM MUPOBOM
KYJBTYpbI, HEOOXOJMMBIM YCJIOBHEM KH3HU OOIIECTBA: 3HAHUE XUMHUH CIYKUT OCHOBOH ISl JOPMHUPOBAHUS
MHUPOBO33PEHHUSI YEJIOBEKa, €ro MpeACTaBICHUN O MaTepuaIbHOM EIWHCTBE MHpPA; BAXKHYIO POJIb UTPAIOT
dopMupyemMble XUMHUEH MPEACTaBICHUS O B3aMMOIPEBPALCHUAX SHEPrUM M 00 HBONIONMU BELIECTB B
IIPUPOJIE; COBPEMEHHAs XUMHS HalpaBieHa Ha pelIeHUE IVI00aNbHBIX MPOOIEM YCTOMUMBOIO pPa3BUTHUS
4YeJIOBEUECTBA — CHIPHCBOM, JHEPreTHYECKOM, MHINEBOW H HKOJOTHUYECKOM Oe30MacHOCTH, NpodiieM
3PaBOOXPAHEHUS.

B YCJIOBUAX BO3PACTAIOLICTO 3HAYCHUSA XUMHU B KU3HU OGIJ.ICCTBa CYHICCTBCHHO ITOBBICHUJIACH POJIb
XMMHUYECKOTO 00pa3oBaHus. B IU1aHe commanu3anmyuyd OHO SIBISIETCS OJHUM W3 YCJIOBUN (HOPMHPOBAHUS
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YeJOBEKY XMMHUYECKHE 3HAHUS HEOOXOMUMBI JUIsi MPUOOPETEHUs OOILIEKYIBTYPHOTO
YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COIMYME M OTBETCTBEHHO Y4acTBOBaTh B MHOTOOOpa3HOMA
JKU3HU 0O0IeCcTBa, JIsi OCO3HAHUSA BAaXXHOCTH PA3yMHOTO OTHOUIEHUS K CBOEMY 37I0POBBIO U 37I0POBBIO
JIPYruX, K OKpY’Karlled MPUPOJHOM cpele, AJI TPaMOTHOIO MOBEACHUS IPU MCHOJIB30BAHMM Pa3IMYHBIX
MaTepuaioB U XUMUYECKHUX BEIIECTB B IOBCEAHEBHOM KHU3HU.

XuMuyeckoe o0pa3oBaHHe B OCHOBHOM IIKOJIE SBISIETCS Oa30BBIM MO OTHOIIEHUIO K CHCTEME OOIIETOo
XUMHYECKOTo oOpa3oBanus. [103TOMy Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO Pealu3yeT MPUCYIIUE O0IIeMy

XUMHUYCCKOMY o6pa3013aHmo KIIFOUEBBIC ICHHOCTH, KOTOPBIC OTpaXarOT roCyaJapCTBCHHEIC, 06IH€CTBGHHI)IG n



MHAUBUAYaJIbHbIE TOTPEOHOCTU. DTUM ONPEAEIAETCs CYIIHOCTh O0IIel cTpaTeruu o0y4eHus, BOCIIUTAHUS U
pa3BUTHS 00YUAIOUTUXCS CPEACTBAMH YI€OHOTO MpeaMeTa « XUMHUSD.

N3y4yenue npeamera:

1) cmocoOcTBYeT peanu3alid BO3MOXXHOCTEH Il caMOpasBUTHA H (OPMHPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATLHON TPaMOTHOCTH;

2) BHOCHT BKJIaJ B (hOPMUPOBAHNE MBILUICHUS U TBOPUYECKUX CITIOCOOHOCTEH MOIPOCTKOB, HABBIKOB MX
CaMOCTOATENIbHOM ~ y4eOHOH  JeATENIbHOCTH, OKCIIEPUMEHTAIBHBIX UM HCCIIEN0BATENbCKUX  yYMEHUA,
HEOOXOIMMBIX KaK B ITOBCEJHEBHOH KU3HU, TaK U B MPO(HEeCCHOHATBHOM I TENTFHOCTH;

3) 3HAKOMUT CO CHEeUM(PHUKON HAyYHOTO MBIIUICHUS, 3aKJIa/JbIBA€T OCHOBBI LIEJIOCTHOTIO B3IVISAa Ha
€IMHCTBO TPUPOJBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArioM B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTHU TOAPOCTKOB;

4) crocobcTByeT (POPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
NPUPOJIC, K YEIOBEKY, BHOCHUT CBOM BKJIA]] B 9KOJIOTHUYECKOE 00pa30BaHHE MIKOJIHHUKOB.

HazpanHble HampaBieHHs] B 00yUYe€HUU XUMHH 00eCleunBaloTCs creuuKoi coaepKaHus MmpeaMera,
KOTOPBIN SBJISETCS MENarorn4ecky aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOI HayKH XMMHUU Ha ONpeAeIEHHOM
ararne e€ pa3BUTHS.

Kypc xumMuM OCHOBHOM IIKOJIBI OPHEHTHPOBAH Ha OCBOCHHE OOYUYAIOIIMMHUCS OCHOB HEOPTaHHUYECKON
XUMHH U HEKOTOPBIX TOHATUHN U CBEJIEHUH 00 OTAETBHBIX O0bEKTaX OPraHMYECKOM XUMUH.

CrpykTypa conepxaHus npeamera copMUpOBaHAa HA OCHOBE CUCTEMHOI'O MOAXO/A K €ro U3yYeHHIO.
ConepxaHue CKIIAJbIBACTCS M3 CUCTEMbI OHATHI O XUMHUYECKOM JIEMEHTE M BEIIECTBE U CUCTEMBI TIOHATHIA
0 XHUMHYEeCKOH peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BAHBI IO MPHHITUITY MOCIEI0BATEIBHOTO
pa3BUTHsl 3HAHUNA Ha OCHOBE TEOPETUYECKHUX IMPEJCTABICHUNM PAa3HOr0 YpPOBHS: aTOMHO-MOJIEKYJISPHOTO
YYEHHUs KaK OCHOBBI BCEro €CTeCTBO3HaHUs, ypoBHs Ilepuonmueckoro 3akona [[. M. MenneneeBa kak
OCHOBHOTO 3aKOHAa XHUMHH, YY€HHS O CTPOCHMHM aroMa W XHMHYECKOH CBS3M, NpEACTaBICHUH 00
AIIEKTPOJIMTHYECKON JMCCOIMAIIMN BEIIECTB B pAcTBOpax. TeopeTHYecKre 3HAaHWs pPacCMaTpUBAIOTCS Ha
OCHOBE AMIMPUYECKU TMOTYYCHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHSI K IpyTroMY, BBIITOJHS (PYHKIMHM OOBSICHEHHUS] U IPOTHO3UPOBAHUS CBONCTB, CTPOSHUS U
BO3MO)KHOCTEH MPAKTUYIECKOTO IPUMEHEHUS U MTOTYyYCHHS N3y4aeMbIX BEIIECTB.

Takast opraHu3zaus CopepKaHUs Kypca CIIOCOOCTBYET NMPEICTABICHHIO XUMUYECKOW COCTABISIONICH
HAay4YHOM KapTHHBI MHpa B JIOTHMKE €€ CHUCTeMHOW mpuponsl. TeM cambiM 0OecreunBaeTcss BO3MOXHOCTH
¢dbopmMHpoBaHUs y OOyYaromMXCsl LIEHHOCTHOTO OTHOIIEHHUS K HayyHOMY 3HAaHHMIO M METoJaM IO3HaHHS B
Hayke. BaKHO Tak)ke 3aMEeTHUTh, YTO OCBOCHHE COZIEPIKAHUS Kypca MPOMCXOIUT C MPHUBJICUYCHHEM 3HAHUN W3

paHee U3y4eHHbIX KypcoB: «Okpyxatomuii Mup», «buonorus. 5—7 kinacce» u «Pusnka. 7 Kiace.

HEJU U3YYEHUA YYEBHOI'O IPEIMETA «XUMMUS»
K HampaBieHuI0 NepBOCTENEHHONH 3HAYMMOCTH TPH pealu3alud 00pa3oBaTeNbHbIX (QyHKIMN
npeaMeTa« XuMHUsD TPATUIMOHHO OTHOCAT (DOPMUpPOBAHKME 3HAHUI OCHOB XMMHYECKOW HAayKH KaK 00JacTu

COBPEMCHHOI'O €CTCCTBO3HAHMA, HpaKTquCKOﬁ JCATCIIBHOCTH 4YCJIOBEKA M KaK OJHOI'0 M3 KOMIIOHCHTOB



MHUpPOBOM KyJbTyphl. 3ajaya IpeAMeTa COCTOMT B (OPMHUPOBAHUHM CHCTEMbl XHUMHMUYECKUX 3HAHHUH -
BAOKHEHIINX (AKTOB, TMOHATUH, 3aKOHOB U TEOPETUYECKUX IOJIOKEHUH, JOCTYHNHBIX OO0O0OILEHMH
MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAyKH, 3HAaHUM O HAay4HbIX METONAaX H3yYEHHUs BEILECTB U
XUMHUYECKHX PEaKlMii, a Takke B OPMUPOBAHUU U PA3BUTUN YMEHUHN U CIIOCOOOB JESATENbHOCTH, CBA3aHHBIX
C IUIAaHMPOBAaHUEM, HAOIIOJCHMEM M IPOBEACHUEM XHUMHUYECKOTO JKCIIEPUMEHTA, COOIIOJCHHEM IPAaBUI
6e3onacHOro oOpaleHus ¢ BeleCTBAMU B IOBCEAHEBHOM KU3HMU.

Hapsny ¢ atum nenu m3ydeHus mpeaMera B IPOrpaMMe€ YTOUHEHBI U CKOPPEKTHPOBAHBI C YUETOM
HOBBIX MIPHOPHUTETOB B CUCTEME OCHOBHOTO o0IIero oopasoBanus. CeromHs B 00pa3oBaHuK 0c000 3HAUMMOU
NPU3HAETCS HANpaBICHHOCTh OOYy4YEHHs Ha pa3BUTUE U CAMOPA3BUTUE JIMYHOCTH, (hopmMupoBaHHE €€
UHTE/UIeKTa M oO0mel KynpTypbl. OOydyeHHEe YMEHMIO YYMUTBCS M IPOAOJDKATh CBOE oOpa3oBaHME
CaMOCTOSATEIILHO CTAHOBUTCS OTHOM M3 BXKHEUIINX (PYHKIMH yueOHBIX IPEIMETOB.

B cBs3u ¢ 3TUM IIpU U3y4YEHUM IpeIMeTa B OCHOBHOM ILIKOJIE IOMMHUPYIOLEE 3HAYCHUE ITPHUOOpETn
Takhe IIeNd, Kak: (OpMUPOBAaHHE HHTEJUIEKTYaJIbHO PAa3BUTOM JMYHOCTH, FOTOBOM K caM00Opa3oBaHMIO,
COTPYJHMYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO pEIIEHUH, CIOCOOHOM aJanTHpPOBAThCS K OBICTPO
MEHSIOIIUMCS YCIOBHUSAM >KU3HU; HAIIPABJICHHOCTh OOYUYEHHUS! Ha CHUCTEMaTHUECKOe MPUOOIEHHE yUaIuxcs K
CaMOCTOSITEIbHOM ~ TIO3HABAaTENbHON  JIEATENBHOCTH, HAy4YHbIM METOAaM TMO3HaHUS, (OPMUPYIOIIMM
MOTHBALIMIO U Pa3BUTHE CHOCOOHOCTEN K XUMHUH; 00€CIIeUeHHE YCIOBH, CIOCOOCTBYIOLINX MPUOOPETEHHIO
00y4JaroUMKCsS ONbITa Pa3sHOOOPAa3HON AEATENbHOCTH, MO3HAHMS U CaMOINO3HAHMS, KIIIOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHLMH), MMEIOIIMX YHUBEPCAIBHOE 3HAUYEHUE JUIsl PA3JIMYHBIX BUIOB JAESTEIbHOCTH;
¢dopmupoBaHue yMeHUIl OOBSICHATH M OLEHUBATH SBJICHHUS OKPYXKAIOIIETO MHpa Ha OCHOBAaHMM 3HAHUHN U
OTbITA, MOJYYEHHBIX MPU U3YUCHUH XUMHU; (POpMHUpOBaHHE y 00YyHAIOIIKUXCS TYMAaHUCTUUYECKUX OTHOIICHUH,
NOHUMAaHMs LEHHOCTH XUMHUYECKUX 3HAHWMH Ul BBIPAOOTKH HKOJIOTMYECKH 11eJecO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOU JEATEIBHOCTH B LIETSAX COXPAHEHUS CBOETO 3/10POBbS U OKPY)KAIOLIEH MPUPOIHON Cpesbl;
pa3BUTHE MOTHMBAIMM K OOYYEHHIO, CIIOCOOHOCTEHl K CAMOKOHTPOJIIO M CaMOBOCIUTAHUIO Ha OCHOBE
YCBOEHHMSI O0LIEYEI0BEUECKUX IEHHOCTENH, TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY NMPOQUIIS U HAIPaBICHHOCTH

JambHErIIero o0yueHus.



COLEP/KAHUE YYEBHOI'O IPEJIMETA

IlepBoHauanbHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumun. Ponbs Xxumuu B kU3HU yesoBeka. Tena u BemecTBa. GU3NYECKUE CBOMCTBA BEILIECTB.
ArperatHoe cocTtosiHue BeulecTB. IloHATHE 0 MeTOnax MO3HAHMA B XUMUU. XUMHS B CUCTEME HayK. YucTele
BemiecTBa 1 cMecu. CriocoObl pa3aesieHus: cMecel.

ATOMBI M MOJEKYNIbl. XUMHUYECKHE 3iIeMeHThl. CHMBOIBI XMMHYECKHMX 3ieMeHTOB. IIpocthie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas ¢opmyna. BareHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeulecTB. OTHocuTenbHas aromMHas Macca. OTHocuTenbHas MOJEKyJsspHas Macca. MaccoBas [oms
XMUMHUYECKOTO IEMEHTA B COCTUHEHUH.

duznyeckre 1 XUMUYECKUE SBICHUS. XUMUYECKasi peakiys 1 e€ Npu3HaKu. 3aKOH COXPaHEHHUsI MacChl
BellecTB. XHUMHUYecKHe ypaBHeHus. Kiaccupukanus XMMHUYECKHX pPEaKkUMH (COeMHEHMs, DPa3JIoXKEHHs,
3aMelleHus, 0OMeHa).

XUMHUECKUH OSKCIIEPUMEHT: 3HAaKOMCTBO C XHMMHYECKOH TMOCYIOi, C TmpaBWiIaMu paboThl B
nabopaTopuu U IpuéMamMu oOpalieHus ¢ 1JabopaTOPHBIM 000PYIOBAaHUEM; U3YUEHUE U OMMHCaHUE (PU3HUIECKUX
CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB; HaOmrofeHne (U3M4ecKux (IUIaBJICHHE BOCKA, TasHHUE JIbAA,
pacTupaHue caxapa B CTyIIKe, KMIIEHHE U KOHACHCAIUS BO/IbI) U XUMHUECKUX (TOpEHHE CBEUH, IPOKAJIMBAHNE
MEJHOW MPOBOJIOKH, B3aUMOACHCTBUE Mela C KHCIOTOW) SIBJICHUM, HAOMIONEHHE W ONHCAaHUE MNPU3HAKOB
MIPOTEKAaHUSI XUMHUYECKUX peakuuil (pa3ioKeHHe caxapa, B3aMMOJAEWCTBHUE CEPHOI KHCIOTHI C XJIOPUIOM
Oapust, pasnoxenue ruapokcuaa Meau(ll) mpu HarpeBaHuM, B3aUMOAEHCTBHUE XKeje3a C PacTBOPOM COJIH
menu(Il)); nuzyuenne cnocoOoB pazzaeneHus cMecei (C MOMOIIbI0 MarHuTa, (PUIBTPOBaHKE, BHIIAPUBAHHE,
TUCTWUISIMS, XpoMaTtorpadusi), NpOBEICHHE OYHCTKH ITOBAPEHHON CONM; HAOMIONEHHE W ONMUCAHHE
PE3ybTaTOB MPOBEACHUSI ONbITA, UIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHMsI MacChl; CO3JJaHHE MOJIETIC MOJIEKyI
(IIapoCTEePIKHEBBIX ).

Baskueiilmue npeacraBuTe I HEOPraHU4eCKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — sneMeHT u npocroe BemecTBo. Haxoxnenue
KHUCIIOpOJa B MpHpoJe, pU3NYECKUe U XUMHUYECKHe cBOicTBa (peakuuu ropenus). Oxcunbl. [Ipumenenue
kucinopona. Crioco0sl MosryyeHust KUCI0po/ia B JIaOOpaTOpUK U MpoMblliuieHHOCTH. KpyroBopot kuciopoia B
npupoae. O30H — ayuI0TpoIHas MOAU(UKAIMS KHCIOPOAA.

TeruoBoii 3pPeKT XUMUUECKOW peaky, TEPMOXUMHUYECKUE YPAaBHEHHUS, IK30- U SHIOTEPMUUECKHUE
peakuuu. TorauBo: yroibp W MeTaH. 3arpsi3HEHHE BO3AyXa, YCWJIEHHE NMapHUKOBOTO 3pdeKTa, paspylieHne
030HOBOTO CJIOA.

Bonopon — »snemeHT u mpocTtoe BemecTBo. HaxokaeHue Bogopoaa B mpupone, (puU3MUecKue H
XMMUYECKHE CBOMCTBA, MPHUMEHEHHE, CIIOCOOBI Moy4yeHus. Kucmorer u conu.

KommuectBo BemectBa. Mosb. Momnsipaast Macca. 3akoH ABoraipo. MomnsipHbIi 006EM Ta30B. Pacuérer
10 XUMUYECKUM YPaBHEHUSM.

®usnyeckue cBoiicTBa Boabl. Boxa kak pactBopurtens. PacTBopbl. HachllieHHbIE M HEHACBIICHHbBIE

pactBopbl. PacTBOpuMOCTh BemiecTB B Boje.MaccoBasi 10Js BELIECTBA B pacTBOpe. XUMHUUYECKHUE CBOMCTBA



Boabl. OcHoBaHusA. Ponb pacTBOpOB B MpUpOJAE M B KU3HM 4YeloBeKa. KpyroBopoT Bombl B MpPHUPOAE.
3arpsisHeHuE TPUPOAHBIX BoJ. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukarus HEOPTaHUYECKUX COEIMHEHHUIA. Oxkcuppl. Knaccudukanus OKCHUJOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHBIe) U HecojeoOpasyromue. HomeHkmaTypa OKCHIOB
(MexxayHapoaHasi U TpUBUAIbHAs ). DU3NUYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [lonmydyeHne okcumos.

OcnoBanus. Kiaccudukanus ocHOBaHMIL: IIENOYM M HEpacTBOpUMBIE OcHOBaHU. HomeHnkmarypa
OCHOBaHHUH (MEXTyHapoJHAas U TpUBUAIbHasH). PU3NUECKUE U XUMUYECKUE CBOMCTBAa OcCHOBaHUM. [lomyueHue
OCHOBAHUM.

Kucnorel. Knaccuduxanus kucnor. HomeHknarypa KHCIOT (MEXIyHapoaHass W TPHUBHAIbHASA).
PuU3MYECKUEe U XMMHYECKUE CBOMCTBA KUCIOT. Pan aktuBHocTtn MmertaiuioB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. Homenkinarypa comneit (MexayHapoHas U TpuBUaibHast ). PU3nuecKue 1 XUMHYECKHUE CBOMCTBA
coneit. [Tonyuenue comnen.

['eHeTnueckas CBsI3b MEXKy KilaccCaMu HEOPTraHUYECKUX COEMHEHUI.

XWMHUYECKANA DSKCIEPUMEHT: Ka4eCTBEHHOE OIPENEICHUE CONEpkKAHUs KUCIOpOJa B BO3IYyXE;
MoJilyuyeHue, coOupaHue, pacro3HaBaHME M M3YyYEHUE CBOMCTB KHUCJIOPOJAA; HAOIIOIEHUE B3aUMOJCHCTBUS
BEIIECTB C KHCIOPOJIOM U YCIIOBUSI BO3HMKHOBEHHUS M MpEKpalleHUs ropeHus (Mokapa); 03HAKOMJICHHE C
oOpa3iiaMu OKCHJIOB U OMHUCAHUE UX CBOWCTB; MOJy4YeHHE, COOMpaHKe, pacliO3HABaHUE U M3YUYCHHE CBOWCTB
Bojiopozia (ropeHue); B3aumozeiicTBue Boaopoga ¢ okcuaom wMeau(Il) (Bo3MOXXKHO HMCHONB30BaHHE
BUJICOMaTepUasoB); HaOmoaeHHe 00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb; MCCIEOBaHHE OCOOEHHOCTEN
PacTBOPEHMS BEUIECTB C Pa3IUYHON PACTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPENETEHHON MacCOBOU
JOoNIEH pacTBOPEHHOTO BEIECTBA; B3aMMOJACWUCTBUE BOIBI C MeTajulaMu (HATpUEM U KalbliieM) (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUANIOB); ONPEIEIICHUE PACTBOPOB KUCJIOT M IIEJI0YEH ¢ MOMOIIBIO UHAUKATOPOB;
HCCJIEIOBaHNE 00pa3lloB HEOPraHMYECKUX BEILECTB Pa3IMYHbIX KJIACCOB; HAOIIOACHUE U3MEHEHMsI OKPAaCKH
MHAMKATOPOB B PAacTBOpax KUCJIOT M IlejoYei; u3ydeHue B3aumozeiictsus okcuaa menu(Il) ¢ pactBopom
CEpHOU KHCIIOTHI, KUCJIOT ¢ METaJIaMU, PEaKIUi HEUTpaIu3alMK; MOJTyYEHUE HEPAaCTBOPUMBIX OCHOBaHUM,
BBITECHEHME OJHOIO MeETajula JAPYTMM H3 pPAacTBOpAa COJM; PELIEHUE HKCIEPUMEHTAJIbHBIX 3a4ad 110
Teme«BaxkHeNme KJ1acchl HEOPraHUYECKUX COCTUHEHUIN.

Hepuonnuecknii 3akon u [lepuoguueckas cucrema xummnueckux daemenToB Jl. U. Menjaeseena.

CrpoeHue aToMmoB. XuMu4eckas cBsi3b. OKMCIANTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH

[TepBbIe TOMBITKH KIACCH(PUKAIMN XUMUYECKUX 3JIEMEHTOB. [IOHATHE O rpymnmax CXOTHBIX 3JIEMEHTOB
(11e7104HbIE U IIEIOYHO3EMEINIbHbIE METAJJIbl, FaJIOr€Hbl, HHEPTHBIE ra3bl). DIEMEHTHI, KOTOpblE 00pa3yIoT
amoTepHbIe OKCHUJIBI U THIPOKCH/IBI.

Ilepuognueckuii 3akoH. Ilepuommueckas cucremMa xumuueckux smeMmeHToB [l M. Menpeneesa.
Kopotkonepuomnass u anuHHONepuoaHass (opmbl [leproguveckoll CHCTEMBbl XUMHUYECKUX DIIEMEHTOB
JA.N. Menneneesa. [leprnons! u rpynnsl. @U3NYECKU CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IEPUOIA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aromMHbIX saep. M3otombl. OnekrpoHbl. CTpoeHUE 3IEKTPOHHBIX

obonouek aroMoB mepBbiX 20 xuMudeckux sneMeHToB llepuommyeckoi cucremsr JI. U. Menpaeneesa.



XapakTepucTuka XHMHYECKOTO »3JEMEHTa Mo ero nonoxkeHuto B Ilepmommueckoit cucreme JI. .
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsI paguyca aroMOB XHMHYECKHUX OJJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpyInaMm u nepuonaam. 3nadenue [lepunoanueckoro 3akona u [leprognueckoi
CHUCTEMBbl XMMHUYECKHX 3JIEMEHTOB IJsi pa3BUTHUS Hayku W npaktuku. [[. M. MenneneeB — yué€HbIl U
rpakJIaHUH.

Xumnueckasi cBsa3b. KoBanmenTHas (ToyisipHas W HEMOJSIPHAsi) CBA3b. DJIEKTPOOTPHUIATEIHHOCTH
XUMHYECKHUX IEMEHTOB. MIOHHAsI CBA3b.

Crenenp okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoueccel oxkuciaeHuss u
BOCCTaHOBJNIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUNA  OKCHEPUMEHT: U3y4YeHHEe oOpaslloB BEIIECTB METAUIOB W  HEMETAJUIOB;
B3aUMOJICHCTBUE THUAPOKCHUJA IMHKA C pacTBOpaMU KHUCJIOT U IIeJoYed; TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPbl  OKHCIUTENbHO-BOCCTAHOBUTENBHBIX  peakiuil  (TOpeHHe, peaxkiuu

Ppa3IoKCHUA, COCI[I/IHCHI/IH).

Me:xnpeamMeTHble CBA3H

Peanuzanusi MeXNpenMETHBIX CBS3€H NMpPH M3YYCHWH XUMHH B § KIACCE OCYIIECTBISICTCS Yepe3
UCTIOJIb30BaHKE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUMN, TaK U TIOHSATHMA, SBJSIOIIUXCS CUCTEMHBIMU
JUISL OTJICITBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO1IMe eCTeCTBCHHO-HAYYHbIC MOHSATHS: HAyYHBIH (DaKT, TMIIOTE3a, TCOPHS, 3aKOH, aHAJIN3, CHHTE3,
KiIaccuuKanus, MEepUOANIHOCTh, HAOIIONCHUE, SKCIEPUMEHT, MOJICIUPOBAaHUE, W3MEPECHUE, MOJICIb,
SIBJICHHE.

dusnka: mMarepus, atoM, dJICKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIW, U30TOIBI, PaJAUOAKTUBHOCTD,
MOJIEKYJ1a, 3JCKTPUYCCKHIA 3apsill, BEIIECTBO, Tell0, OOBEM, arperarHoe COCTOSHHE BEIIECTBA, a3,
(bu3nvecKre BETMYNHBI, SMHUIBI U3MEPEHHsI, KOCMOC, ITaHEeTHI, 3BE371b1, COHIIE.

buonorus: gotocunres, npixanue, bnocdepa.

[eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIC TIOPOABI, IOJE3HBIE HCKOMAEMBbIE,

TOIUJIMBO, BOJHBIE PECYPCHI.



IIVTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3VJIBTATbI
W3ydyeHne XxuMHM B 8 KJacce HANpaBiIeHO Ha JOCTWKEHHE OOyYaroIIMMHUCA JUYHOCTHBIX,

METaNpeIMETHBIX U MIPEIMETHBIX PE3yJIbTaTOB OCBOCHUS yUeOHOT0 MpeaMeTa.

JIMUHOCTHBIE PE3VYJIBTATBI

JluyHOCTHBIE pe3yNbTaThl OCBOCHMS MPOrPaMMbl OCHOBHOTO OOIIET0 00pa3oBaHMs JOCTHUTAIOTCS B
xone oOyueHuss XUMHHM B €IMHCTBE ydeOHOW M BOCHUTATeNbHOM nedrenbHocTH OpraHuzaluu B
COOTBETCTBUM C TPAJAULMOHHBIMU POCCHUMCKMMH COLMOKYJIBTYPHBIMH W JYXOBHO-HPABCTBEHHBIMU
[EHHOCTSMH, TPUHSATHIMH B OOIIECTBE MpPaBHJIAMU U HOPMAMH IMOBEACHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHMUSI, CAMOPA3BUTHS U COLMAIM3AIMN 00yYarOIINXCSI.

JlngHOCTHBIE PE3yJBTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YACTHU:

IIaTpuoTH4YeCcKOro BOCIIUTAHUA

1) LEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJICJTUIO, TTOHMMAHUS 3HAUEHUS XUMHYECKOH HAyKd B KM3HU COBPEMEHHOTO OOMIECTBa, CIOCOOHOCTH
BIAJCTh JOCTOBEPHON MH(OpMAIeil 0 MepeaoBBIX JOCTHKCHHUSIX U OTKPBITUSIX MHPOBON M OTEUECTBEHHOU
XUMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MHUpa U 0OIECTBa;

I'paxpaHckoro BocmuTaHus

2) mpeacTaBiIeHUs O COLUANBHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOLIEHUN B KOJIJICKTHBE,
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOW, Y4eOHO-HCCIIe10BaTEIbCKON, TBOPUECKOW U
IpYyTUX BUAAX AESITeNbHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM AEATEIbHOCTH MPHU BHINOJHEHUH
y4eOHBIX, MO3HABATENBHBIX 3334, BHIMOTHEHUHA XUMHUECKUX IKCTICPUMEHTOB, CO3/IaHUN YUCOHBIX MPOCKTOB,
CTpEeMJICHUSI K B3aMMOTIOHMMAHHUIO ¥ B3aMMOIIOMOIIIM B TIPOIECCE ITOW yUueOHOU NeATeIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEJECHNWE M TOCTYIKH CBOMX TOBAPHUILEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUN TOCTYIIKOB;

LeHHOCTH HAYYHOT0 MO3HAHUSA

3) MHUPOBO33PEHYECKHUX MPEJCTABICHUN O BEIIECTBE M XMMUYECKON pPEaKIUU, COOTBETCTBYIOLIUX
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAYKH M COCTABISIOIIMX OCHOBY I MOHUMAaHUS CYIIHOCTH HAyYHOMH
KapTHUHBl MHpa; MPEICTaBICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS TMPHUPOMABI, B3aUMOCBSI3AX
YeJIoBeKa C MPUPOJHOM CPeIoit, O pOJIM XMMHUHU B MIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

4) no3HaBaTeNbHBIX MOTHUBOB, HAMPABIEHHBIX HA MOJYYEHHE HOBBIX 3HAHUN 110 XUMHH, HEOOXOIUMBIX
JUIs1 OOBSICHEHU S HAOJIIOTaEMBIX MPOIIECCOB U SIBICHUH;

5) mo3HaBarenbHON, WHGOPMAIMOHHONW W YHTATEeIbCKOM KyJAbTYpPhl, B TOM UYHCJIE HaBBIKOB
CaMOCTOSITENIbHON paboThl C YUYeOHBIMU TEKCTaMH, CIPABOUYHOMN JIUTEPATYypOM, TOCTYMHBIMH TEXHUYECKUMU
cpeacTBaMU HHPOPMAIIMOHHBIX TEXHOJIOTHUH;

6) wuHTEepeca K OOYYCHHIO W TIO3HAHWIO, JIFOOO03HATEILHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMoOOpa30BaHHIO0, TPOCKTHOM U  MCCIENOBATEIbCKOM  NEATENbHOCTH, K OCO3HAaHHOMY BBIOOpPY
HAMpPaBICHHOCTU U YPOBHs 00y4EHHUS B JalbHEUIIIEM;

®opMUPOBAHMS KYJBTYPHI 310POBbS



7) OCO3HaHUs IIEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
3M0pOBBIA 00pa3 JKU3HH, OCO3HAHWS TMOCIEACTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOTOJISI, HAPKOTUKOB, KYpPEHHS), HEOOXOUMOCTH COOIONEHUSI TPAaBHI OE30MAaCHOCTH MPHU OOpAIICHUU C
XUMHUYECKUMU BEIIeCTBAMHU B OBITY U PeasIbHOM KU3HH;

TpyxoBoro BocnuTaHus

8) mHTepeca K MPaKTHYECKOMY HM3YYCHHIO Npodecchil U Tpyaa pa3IMyHOTO pojia, YBAXKECHUE K TPYAY
pe3yibraTtaM TPYIOBOM AESITENIbHOCTH, B TOM YHCII€ HA OCHOBE IMPHUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOTO BHIOOpa MHAMBHYyAJIbHOM TPAaeKTOpPUU MPOJODKEHHS OOpa3oBaHUA C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIOCOOHOCTM K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEH; yCHelHoM
npodeccCHOHANBHON NEATEeNbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTH aJalTHPOBATHCS B
npo¢eCCHOHAIBHON CPEIC;

IKOJIOTHYEeCKOr0 BOCIIMTAHUS

9) SKOJOTHYECKH 11e71€CO00pPa3HOT0 OTHOIICHUS K MPUPOJE KaK MCTOYHHMKY >KU3HH Ha 3emiie, OCHOBE
e CyIIeCTBOBAaHMs, MOHMMAaHHs LIEHHOCTH 370pOBOrO M 0€30MmacHOro o0pas3a XHU3HH, OTBETCTBEHHOTO
OTHOIICHHUS K COOCTBEHHOMY (PM3MUECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHUS LIEHHOCTU COONIOACHUS
paBmJ1 0€30MacHOTO TOBEJAEHUS MPH paboTe ¢ BEIIeCTBaMH, a TAKXKe B CUTYalUsIX, YTPOXKAIOLIUX 3J0POBBIO
W JKU3HH JTIOJIEH;

10) cnocoOHOCTH TMPUMEHSTh 3HAHMS, MONyYaeMble MPH H3yUYEHUH XUMUH, JUIS PEIIeHUs 3a1ad,
CBSA3aHHBIX C OKPYXKAIOLIEH IMPUPOJHOM CPENOH, MOBBILICHNS YPOBHS SKOJIOTMUECKON KYJIbTYPbl, OCO3HAHUS
100aIbHOTO XapaKkTepa IKOJIOTHUECKUX MPOoOeM U IMyTeil UX pelieHus OCPEeICTBOM METOJJOB XUMUMU;

11) D2KOMOrMYEecKOro  MBINUICHHUS, YMEHHUS  PYKOBOACTBOBAaTbCsl KM B  IIO3HABaTENIbHOM,

KOMMyHHKaTHBHOf/'I U COLIMAJIbHOM ITPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATbI

B cocraBe meranpenMeTHBIX Pe3ylbTaTOB BBIICISAIOT 3HAYMMBbIE JUIsT (GOPMUPOBAHUS MUPOBO33PEHUS
oO11eHay4Hble MOHATUS (3aKOH, TEOPUs, MPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MTPOLIECC, IKCIIEPUMEHT U Ip.),
KOTOPBIE UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMEeTax M MO3BOJSIOT Ha OCHOBE 3HAHUU U3
ATUX NPEAMETOB (OPMUPOBATH IMPEJICTABICHUE O LEJIOCTHOM HAy4dHOM KapTHHE MHUpPA, U YHHUBEpCAJIbHbIE
yueOHble JelcTBUA (TIO3HABaTENIbHbIE, KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOpbIE OOECHEUrBaIOT
¢dopMHpOBaHHE TOTOBHOCTM K CAMOCTOSTEIbHOMY IUJIJAHUPOBAHUIO M OCYIIECTBICHUIO Yy4deOHOMU
JIESITEIIbHOCTH.

MertanpenMeTHble pe3yibTaTbl OCBOCHHS 00pa3oBaTeIbHOW MPOrpaMMBbl 10 XHMHUU OTPaXaroT
OBJIA/ICHHE YHUBEPCAIbHBIMU NT0O3HABATEIbHBIMY IEUCTBUSIMHU, B TOM YHUCIIE:

ba3oBbIMH JIOTHYECKUMU AeHiCTBUAMH

1) yMeHueM HCNosib30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHHUS IIPU OCBOEHUM 3HAHUI: pacKphIBaTh
CMBICIT XUMUYECKUX MOHATUH (BBIACNATh UX XapaKTepHble IPU3HAKH, YCTAaHABIMBATH B3AaUMOCBS3b C IPYTUMHU
MOHSITUSIMH), UCIIONB30BaTh MOHATHUS IJIs1 OOBSICHEHUS OTAETbHBIX (DAKTOB U SBJICHUI; BHIOMpPATh OCHOBAHUS

U  KPUTCPpHUH JIA KJ'IaCCI/I(l)I/IKaI_[I/II/I XUMHUYCCKUX BCIICCTB MW XHMHUYCCKHUX peaKHHﬁ; YCTaHaBJINBATb



NPUYMHHO-CJIEJCTBEHHBIE CBA3M MEXAY OOBEKTaMU H3yY€HUs; CTPOUTh JIOTMYECKHE pacCyKIACHUs
(MHIYKTUBHBIE, IeTyKTHUBHBIE, IO AHAJIOTUH); JIeNIaTh BBIBO/IBI U 3aKIIIOUCHMUS,

2) yMeHuEM IMpHUMEHSTb B IpOLIECCE IO3HAHWS MOHATHUS (NPEAMETHbIE U METANpPEAMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIIOIb3yEeMble B XUMHHM, IIPE0OpPa30BbIBaTh UIMPOKO MPUMEHSEMBIE B
XMUMUU MOJIENIbHBIE MNPEACTABICHUS — XUMHMYECKUH 3HAaK (CUMBOJ BJIEMEHTa), XUMHUYeckas ¢dopmyna u
ypaBHEHHE XHMHYECKOM pEaKkUUu — TpU pEIIeHUH Yy4eOHO-IO3HABATENIBHBIX 3alad; C y4€TOM 3THX
MOJICTTbHBIX TPEACTABICHUH BBISBISATh U XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKN U3y4aeMbIX 00bEKTOB—
XMMHMYECKUX  BELIECTB M XUMHYECKMX  peaklUui;  BbUIBIATH  OOIIME  3aKOHOMEPHOCTH,
IPUYMHHO-CJIEJCTBEHHBIE CBA3M M IPOTHBOPEUYMS B M3ydaeMbIX IIpoleccax M SBICHUSX; Npeaararb
KPUTEPHH JJISI BBISBICHUS ITHX 3aKOHOMEPHOCTEH M MPOTUBOPEUYHI; CaMOCTOSATENBHO BBIOMpPATh CHOCOO
pemeHust yueOHOM 3a1a4n (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHSI, BBIOMpATh Hanboee MoIXo il ¢
Y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB);

Ba30BbIMH HCC/I€10BATEIbCKUMM A€l CTBHSAM

3) yMeHHMeM HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH! B Kaue€CTBE MHCTPYMEHTA MO3HAHMSA, & TaKXKe B
KauecTBE OCHOBBI U1 (POPMUPOBAHHS TUIOTE3BI MO MPOBEPKE MPABMILHOCTH BBHICKA3bIBAEMBIX CYX/ICHUI,

4) mnpuoOpeTeHHe OIbITa MO I[UIAHUPOBAHHWIO, OpraHW3alMd W TPOBEACHUIO YYCHUYECKHX
HKCIIEPUMEHTOB: YMEHHE HaOMI0AaTh 32 XOAO0M MpPOIecca, CAaMOCTOSTEIbHO MPOTrHO3UPOBATh €ro pe3ysbTar,
(dopmynupoBaTh 0000IIEHNST U BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OMbITa, UCCIEIOBAHUS, COCTABIATD
OTYET O MPOJIETAHHON padoTe;

Padoroii ¢ undopmaumei

5) yMeHueM BbIOMpPaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATh HH(POPMALIMIO PA3IUYHBIX BUI0B U (HhOpM
NPEJCTABICHUS, TOIy4aeMyl0 W3 pa3HbIX HMCTOYHUKOB (HAYUHO-IOMYJSPHAS JMTEPaTypa XUMHUYECKOrO
COZIep)KaHusl, CIPaBOYHBIE MOCOOMS, pecypchl MHTepHEeTa); KPUTUYECKH OLIEHWBATh MPOTUBOPEYMBYIO U
HEJ0CTOBEPHYIO HH(OpMAIHIO;

6) yMeHUEeM NPUMEHATh pa3IMYHbIe METOAbl U 3alpOChl NPH IOUCKE M O0TOOpe MHpOpMALMU U
COOTBETCTBYIOIIMX JaHHbIX, HEOOXOAMMBIX JUUIsl BBIMOJHEHUs Y4YeOHbIX M TIO3HABaTEIbHBIX 3a]a4
onpeaeEHHOTO THUIIA; nproOpeTeHue OTbITa B obmactu HCII0JIb30BaHUS
MH(POPMAIIMOHHO-KOMMYHUKAaTHBHBIX TEXHOJOTHH, OBJAJIEHHE KYyJbTypOW aKTHBHOTO HCIIOIb30BAHUS
pa3UYHBIX IOMCKOBBIX CHCTEM; CaMOCTOATENBHO BbIOMpAaTh ONTUMANbHYI (OpMY IpEICTaBICHUS
MHGOPMALIMU M WUIIOCTPUPOBATH pELIaeMble 3a/laud HECJIOKHBIMU CXE€MaMHM, JHarpaMMaMH, IpyTUMHU
(dopmaMu TpagUKN U UX KOMOUHAIMSIMU;

7) yMEHHEM WCHOJb30BaTh M AaHAJIM3UPOBATh B TpOIEcCe YYEOHOM U HCCIEAOBATEIbCKOM
JESITeIbHOCTH MH(POPMALMIO O BIMSHUU INPOMBIIUIEHHOCTH, CEIbCKOTO XO3SAHCTBA W TpPAHCIOpTa Ha
COCTOSIHUE OKPY>KaIOLIEeH MPUPOAHOI cpelibl;

YHuBepcaJbHBIMH KOMMYHHKATHBHBIMH el CTBUAMHU

8) yMeHueM 3a7aBaTh BOMPOCHI (B XOZ€ JHaiora H/WiH JUCKYCCHH) TI0 CYIIECTBY 00CYKIaeMON TEMBI,
(bopMyIUpOBaTh CBOU MPENTI0KEHUS] OTHOCUTEIBHO BBIITOJHEHNS NPEAJIOAKEHHON 3a1a4H;

9) npuoOpeTeHHe OIBbITa MPE3CHTALUU PE3YJAbTaTOB BBINOIHEHUS XHUMHYECKOIO HKCIEPUMEHTA

(;1abopaTopHOTO OMBITA, JIAOOPATOPHOM PaOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO POEKTA);



10) 3aMHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHMKAMH IMO3HABATENHFHOM W HMCCIIEAOBATENIbCKOM
ACATCIBHOCTU IPpU PCIICHUN BO3HUKAIOIIUX HpOGHeM Ha OCHOBC yqéTa O6H.[I/IX HUHTCPCCOB U COMTaCOBAHUSA
no3unuii (00CyXneHus, oOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD», KOOPIMHALUS COBMECTHBIX JIE€HCTBHH,
orpeziesieHue KPUTEPHUEB M0 OLIEHKE KaueCTBa BBHIIOJTHEHHON pabOoThI U Jp.);

YHuBepcaJbHbIMU PEryJisTUBHbIMH e CTBUSIMU

11) YMCHUCM CaMOCTOATCIIbHO OIIPCACIIATh LCJINM ACATCIBbHOCTHU, IUIAHUPOBATb, OCYLICCTBIIATH,
KOHTPOJUPOBATh M TPU HEOOXOJUMOCTH KOPPEKTHUPOBATh CBOIO JICATEIHHOCTH, BBIOMpATh HamOojee
3¢ dEeKTUBHBIE CIMOCOOBI peIIeHUs Y4YeOHBIX M IO3HABATENIbHBIX 3aad, CaMOCTOSTEIHLHO COCTABIATH WIIU
KOPPEKTHPOBATh MPEIOKEHHBINH alrOPUTM JIEHCTBUH NP BHIMOIHEHUN 3aJaHUI ¢ YYETOM MOTy4YEHHUsI HOBBIX
3HaHUUI 06 HN3y4aCMbIX O6’beKTaX — BCHICCTBAX M PCAKNHAX; OUCHHBATH COOTBCTCTBUC IIOJIYYCHHOI'O
pe3ynbrara 3asiBJICHHOM LENu;

12) ymeHHeM HCTI0NIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIPeJyiaraeMble B YCIIOBUH 3a/1aHUH.

HPEAMETHBIE PE3VYJIBTATbBI

B cocraBe mpenMeTHBIX pe3yibTaToOB MO OCBOCHHUIO 0053aTENILHOTO COAEPIKaHUS, YCTaHOBICHHOTO
JIAHHOW TpUMEpHON pabodeil MpOrpaMMOM, BBIJAEISAIOT: OCBOCHHBIE OOYYArONIUMUCS HAy4dHbIE 3HAHWS,
YMEHHsSI U CTIOCOObI eHCTBUH, crieruuiecKkue sl MpeIMeTHOM o0nacTu « XUMHUS», BUABI 1€ATeIbHOCTH IO
MOTyYEHUIO0 HOBOTO 3HAHMS, €T0 MHTEPIIPETAIlH, TPEOOPa30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U
HOBBIX CUTYyaIUsIX.

[TpenMeTHBIE Pe3yNbTaThl OTPaKatoT CHOPMUPOBAHHOCTD Y 00YUAIOUINXCS CIECAYIOIIUX YMEHHM:

1) packpvisams cmbici OCHOBHBIX XMMHUYECKHX TMOHSTHA: aTOM, MOJIEKYyja, XUMUYECKUN SIEMEHT,
IPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMeCh (OJHOPOIHAs M HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEINIbHAs aTOMHAas U MOJIEKYJIIpHAas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpHAs Macca, MaccoBas
JIOJI XMMUYECKOTO D3JEMEHTa B COEIMHEHUHU, MOJIAPHBIA OOBbEM, OKCHJ, KHUCJIOTa, OCHOBAHHE, COJb,
ANIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUS, XMMHUYECKasl peaklus, KilacCU(pUKalus peakiuil: peakiuu
COCJMHEHUS, PEaKLUU DPA3JIOKECHUS, PEAKIMU 3aMEUICHUs, Peakuuu oOMeHa, 3K30- M IHJIOTEPMUYECKHE
peakiyu; TermoBol 3ddeKT peakuuu; SApo aroma, IMEKTPOHHBIA CIIOH aroMa, arToMHasi OpOUTalb, paguyc
aToMa, XUMUYECKasi CBs3b, MOJISIpHAs. U HENOJISIpHAs KOBAaJICHTHAs! CBSA3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J10Ji BellecTBa (MIPOLIEHTHAs KOHIEHTPAlKs) B PACTBOPE;

2) unrrocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUH (CM. M. 1) M MPUMEHSTH 3TH
MOHSITHUS MTPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUN;

3) ucnonvzoeams XUMHYECKYIO CHMBOJIMKY JUIsl COCTaBJI€HMsS (OpPMYN BELIECTB W ypaBHEHMMH
XUMHUYECKUX PEaKIIHii;

4) ompedenamb BAJEHTHOCTH aTOMOB 2JIEMEHTOB B OMHAapHBIX COCAMHEHUSX; CTENCHb OKHUCIICHHS
AIIEMEHTOB B OMHAPHBIX COCTUHEHUSAXK; IPUHAAJIECKHOCTD BEILIECTB K ONpeIeIEHHOMY KJIACCY COSAMHEHHH 10
dbopMynam; BUJI XMMHUYECKOM CBSI3U (KOBAJICHTHAs! U MOHHAs) B HEOPraHUYECKUX COEMHEHUSX;

5) packpwvisamv cmwican Tlepuoandeckoro 3akona [[. V1. MenzaeneeBa: 1eMOHCTPUPOBATh TOHUMaHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XHMHMUYECKUX D3JIEMEHTOB OT HMX mojoxeHus B llepuogmueckoit

CUCTCMC; 3aKOHOB COXPAaHCHUSA MACCHI BCHICCTB, IMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPDHOI'O YYCHUS,



3aKkoHa ABOTaJpo; OMKCHIBATh U XapaKTepu30BaTh TabnuuHyto ¢popmy [leproanueckoil cucTeMbl XUMUYECKUX
AIIEMEHTOB: pa3IMyarh MOHATHS «IIaBHas moxarpymmna (A-rpynmna)» U «mobounas noxarpymnmna (b-rpymma)y,
Majible U OOJbIINE MEPUOIbl; COOTHOCUTH 0003HAueHus, KOTopble nMerorcs B Tabnuue «llepuommueckas
cuctemMa xumuueckux snemeHtoB J[. M. MenzaeneeBa» ¢ UMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsj siipa, oOIlee YHCIO 3JICKTPOHOB M PACHpPENCICHHE HUX IO
AIIEKTPOHHBIM CIIOSIM);

6) Knaccuguyuposams XUMUYECKHE JIEMEHTHI; HEOPTaHMUECKHE BEIIECTBA; XMMUYCCKUE PEaKIuU
(M0 YMCITy ¥ COCTaBYy YYacCTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY (D DeKTy);

7) xapaxmepuzosams (Onucvléams) OOIHNE XUMUYCCKHE CBOMCTBA BEIICCTB Pa3IMYHBIX KIJIACCOB,
MOJTBEPKIasl ONMMCAHUE MPUMEPAMH MOJICKYJISIPHBIX YPAaBHEHH COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

8) npoenosuposams CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABA; BOBMOXKHOCTHU
MPOTEKAHUS XUMUYCCKUX MPEBPAIICHUN B Pa3JINIHBIX YCIIOBHUSX;

9) evluucsAMb® OTHOCUTETHHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JOJIO
XMUMUYECKOTO JJIeMEHTa 10 (opMylie COEIMHEHHUS; MAacCOBYIO TOJIO BEIECTBA B PAacTBOpE; MPOBOAMTH
pacuéThl 0 YPAaBHEHUIO XUMUYECKON pEaKIvH;

10) npumensams OCHOBHBIE ONEPALIUN MBICIUTEIBLHON AESITEIbHOCTH — aHAJIU3 M CUHTE3, CPaBHEHHE,
000011eHNe, CHUCTEMATHU3AlNI0, KIACCU(UKALMIO, BBISIBICHWE NPUYMHHO-CIEACTBEHHBIX CBA3eH — IS
W3yYEHHUsT CBOMCTB BEHIECTB M XHUMHUYECKHUX pPEaKIUd; €CTeCTBEHHO-HAyYHBIE METOAbI MO3HAHUS —
HaOJI0IeHNE, U3MEPEHUE, MOIETUPOBAHUE, SKCIIEPUMEHT (PEaIbHbIM U MBICICHHBIN);

11) crecosams mpaBmiIaM TMOJIB30BAHUS XUMHUYECKOW MOCYIOM M J1aOOpaTopHBIM O00OpyIOBaHUEM, a
TaKKe IMpaBWJIaM OOpalleHus C BelIeCTBAMH B COOTBETCTBUHM C HWHCTPYKUMUSAMH 110 BBIMOJTHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO TOJYYEHHIO M COOMpaHMIO ra3o00pa3HbIX BELIECTB (BOJOPOAA U
KHCJIOpOZa), MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHON MacCOBOM [0Jiell pacTBOPEHHOTO BEIIECTBA;
IUTAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C

MTOMOIIBIO MHIUKATOPOB (J1akMyc, (heHon(TaIeuH, METHIOPAHXK H JIp.).






TEMATHUYECKOE ILTAHHPOBAHHE

CreaosaTh NPAEATEM MOIEIOEIHNA XHMHEHNCCROH Docy ol )
nNafoparopHEM CDOPYIOBIHHCM, 8 TAKEC NMPABLIaM olpaticHi ¢
KHMHYCCKHMH B2HIGCTEAMH B COOTBETCTEHH ¢ HHCTRYKIMAME 10
BRIMOUTHEH KD PAKTHYCCKHY pador;

TTaHHPOEATE B IPOBOIHTE XAMEHMCCKAN JECTICHAMEHT [0 WEYHCHHED H
(MIHCAHHKY (IMCCKHY CBOACTE BCIECTR, CNOCoBOR paiacncHHA cMeceil
BCUCCTE,

Henoaktoears MpH BMOOIHCHHH Y9eGHLX 180300 B B Npouscce
HCCACROBATENLCEOH ICATCARHOCTH HAYVIHO-TIONYNAPHYH THTCPATYRY
KHMHUECKOTD CONEMHRAHHA, CTIPABIHEN: MATEPHATEL, PecyPehl
HuTepuera;

BricTpansats paisépHYTRIC MACEMEHHEIC H YCTHRIC OTBCTHL © 0NOPGl Ha
HHGOPMALHE W3 Y9eOHAKE H COPABOAHEIX MATEPIEANGE, TPAMOTHO
HCMOALIOEATE HIYHCHHEI NoHATAITHI ANNapaT Kypea XsH;

M | HamsenoEaHHE paileos H TeM KoamvecTeo Macos Hara Bk nesTe s HOCTH Buam, nerTpoHHEE (UHGpOBRLE)
n'n | nparpasss HIVHEHHA e ofipa0BATEeALHEIE PECYPLRI
ECEND | KOHTPOILHENE | NpakTHYecKHe KOHTPOAS
pafoTe pafoT
Paigen | MeproBaqaisHER XHMHEMECKHE NOHATHE
1. | Xusinn — pawnan ofinacs [ 0 2 PackpriBaTh CMEICA HIYVEACMEN MOHATHIL; Yerauii https:/resh.edu.nu/subject/lesson'1 52 1 /start/
ECTECTBOTHAHNA H NPaKTHYECKOH PackpriBaTh pouk XHMHH B IPHPOAS B EAIHE 9CA0BCKA, oF CBATL © I, hitps:/'reshoedw. nu'subject/lesson' | 485/ /start
AEATEILEGCTH Se10BEKA JPYTHMH HAYKAMH, IMucesenskii | hitps:reshoedw r'subject lesson' 1 322 /start!
Pazmmsars 9HCTEIE BCINSCTEA M CMOCH, (THOPOUIHEIE 1 HEOIHOPO THES KOHTPOE,
CMECH; TMpakTHiccran
Pazmnyars (H3iccERe B XHMIMCCKHE ARICHIA] paboTa;
CnpeaenaTh NPHEHAKH XHMHYGCKHY PCakumil i yeloERA WX NpoTeRannd; | TecTHpoRaHne;




1.2. | Bemecrea 16 1
W XHANHEECKHE Peakmin

TpHMEHATE CCTECTREHHO-HAYHEC MCTOAR NOIHAHHA (B TOM HHCAE
HAIHICHAE, MOJCTHPGEIHAC, FCNCPHMEHT ) H OCHOBHEKE ONCPALHH
MEICTHTEARH JCATENLHOCTH (CPAEHCHHE, KNaccHfHKALNA) Qa8
HEYHCHHA BEILECTE 1 XHMHMCCEHY Pearimii;

PacEpRIBATE CMBICT HIYHACMEIN NOHATHN H JAK0HOE H IPHMEHATE ITH
MOHATHA NPH GNHCAHHA CBOIICTE BEIICCTE H HX NPCERAteHHE;
PazmasaTs EHYCCKHE B XHMHSCCEHE ARICHAA, OFEACHATE I CYINBOCTE
€ TOHKH IPCHAA STOMHO-MOICKYIERHOID YHEHHA;

Cnpe 1enATE NPHEHAKH CHMHHECKHY ek, yenoRHA HX NPOTCKAHNA,
OLACHATE CYINHOCTE GIHINMECKAY H XHMEMGCERY ARACHHE ¢ TOUEH
IPCHHAR ATOMHEO-MOACKY ARPHOTD YHCHHA,

KaaccufHuHpOEaTE XHMAHCCKAC PEAKIHHE (10 SHCTY # COCTARY
PCATHPYHIIHE B O0OpaIVHIIAXCA BEINCCTR);

CocTaenams Gopuy it GHHIPHLN BCUECTE N0 BATCHTHOCTH H OIIPCRCHTE
BANCHTHOCTE N0 (WOPayIaM BEHKCTE;

PaccTagnaTe koo HIHCHTE B YPABHCHEAN XHMHICCKHN ekl
CReaosarTs NPABEANEM NONER0EIHIA XHMHMCCROE nocymol
NabopaTOpHENM GOOPYIOEAHHCM, A TAKAE NPARNAAM OOpaLICHHA ©
BCUCCTEAMH B COOTBCTCTEHE ¢ HHCTPYKIHAMN 10 BEIIOUTHEH K
NabOPATOPHEY XHMHYECKHE ONEITOE;

HemonezogaTe NpH ERNOMHCHHE YHeGHLY 380300 0 B Npouecos
HCCACROEATCRLCEOH NCATEARHOCTH HAYIHO-TIONYIRPHY I AHTCRETYPY
XHMHYCCKOTD COOCHHAHNA, CTIPAROUHEE MATEPHATLL, pecypekl HaTep-
HETA

BrRICTPaHBATE paIBERHYTEIC MHCEMEHHEIC H YCTHRIC OTBETH ¢ anopail Ha
HHGOPAEALHED 13 yaeHIKE H COPABOSTHEIN MATCPHANGE, TPAMOTHO
HCNOARIOEATE HIVICHHEE noHATRIHEI anmapar kypca XHsMEm;

Yerauii
OO,
TTHCEMeHHELT
KOHTPOR,
Kosrponenan
pabioTa;
TecTHpoOBAHNE,

hitps:/'resh.edw. n'subject lesson' 1 4 86/5tart!
2(reshedum'subject/lesson' 1 487 start/
hitps:/resh_edw m'subjoct lesson' | 320/5tart/
hitps:/resh edw nw'subject lesson'1 5 19/5tart!

Hroro no paineny 2

Paizen 2. Bawuelmne npelcraguTe n HEOPraHuueckny BeIllecTs




2.1

Boagyx. Kucaopoa. Moaatue off
OECHIAY

PackpsIBaTh CMEICT HIYHACMLIX NOHATH H NPHMCHATE 3TH NOHATHA NPH
MIHCAHHN CBOCTE BEICCTE M HX PCEPAIICHHET

NapaTepinoBaTe (ONHCKBATE) COCTAR BOTYXA, durRmeckne B Xn-
MHYECKHE CROACTRES KHCIOPOIA, CIOColsl ¢ro MOTySeHHA, MPHMEHEHAE B
THAYEHAE B OPHPOIE 1 OSKHTHH SE08eKa;

CpaEHMEATE PEAKITHE TOPCHHA B MELICHHOTO GKHCIEHHA;

Cofupars npeGopsl 408 NOTYYSCHIA KHCI0PIA (BEITCCHEHAEM B0 1
BOATYRA);

PacnoiHABATE MIRITHEIM TYTEM KHCAOM;

HemonkzoeaTs XHMASOCKYH) CHMBMNIRKY [T COCTARICHHA dopsryn
BEULECTE, MOACKY IRPHEDN YPABHCHHI XuMiHeckHx pearnni ¢ yeacTiem
KHCIHpOIE;

(MiLACHATE CYIIHOCTE JROAMHYECKAX Npofics, CERTAHHEIX ©
TAMPAIHEHACM BOIIYEA]

Caeposats npagunam GelonacHod pafoTe B nalopaTopin NpH HCNOIL-
FOBAHHA XHMHMCCKH nocy Akl 1 05opYI08AHHA, 3 TAKEE NPABHIEM
OPaIIeHEA ¢ TOPEMHME BEICCTEAMMH B SRITY;

T HHPOBATE | OCYIICCTRIATE HA MPAKTHKE XHMHMCCKAC YHCTICPHMCHTE,

NpoOEOIHTE HE0AKACHNA, JCMATH BRIBOIR N0 PCEVARTATAM ¥ECIMCPHMCHTA,

YuaCTROBATE B COBMECTHOI paboTe B rpynne;

Hemoar3oBaTs PH BERMOGIHEHHH yoeOHEN 3833HHH H B NpoUscce
HCCAEADEATCILCKOH NCATEARHOCTH HEVIHO-NONYIAPHYH AHTERaTypy
XHMHHECKOTD COICHHEHNA, CTPABIHEE MATEPHANL], PCCyPChl
Hurepuera;

BricTpansars paiaépHyThIC MHCEMEHHEIC H YCTHEIC OTBSTHL ¢ 0N0pail Ha
HHAopAEaHin 13 yeelHIKE H CIPABOSHEIY METCPHANGE, TPAMOTHD
HCMHOALIOEATE HIYHeHHEE NOHATRITHE ANNapar Kypea XHMHEE;

Yerauii
OIIpoC;
THcEMeH b
KOHTPOR;
IMpakTiscckan
paboTa;

hitps:resh.edw rw'subject lesson/ 2447 (start/
hitps:reshedw ruw'subject lesson/ 2446/ 5tart/

22

Boxopon.
TMosATHE 0 KHCADTAY W COIAY

PRCEPEIBATE CMBICT HIYHACMLIN MOHATHH H IPHMEHATE 3TH NOHATHA IRH
IHCAHHA CBOHCTE BEICCTE H HX MPCEPALICHHIT

XaparTcpHEOEATE (ONHCHIBATE) GHIHYCCKHC H XHMHYCCKHE CBOIicTRA
BOIOPOAR, CNIOCOGE! €10 NOIYHCHAE, IPHMCHCHHE,

CobHpars nprbop 108 NOTyHcHHA B0/,

Hemoak3oBares XHMAHSCKYH CHMBMIRKY A8 COCTARACHHA dopsyn
BEULCCTE, MOACKY ARPHEN YPAEHCHHI XHMIHCCKHX PEaRIR ¢ yHacTHEM
BOJIOPOAR,

Caeposats npagrnas HelonacHoil paboTel & nabopaTopHl NPH BCHOIL-
IOBAHHA XHMEMecki nocy Ak 1 05opYI0BAHHA, 3 TRKEE NPABHILM
OPEINCHHA C FOPEMHME BEICCTEAMMH B ORITY;

IraHHpOBATE H OCYUIGCTRIATE HA MPEKTAKE XHMEMSCKAC SHCIICPHMEHTE,

NPOEOIHTE HE0AKACHHA, JEMATE BRIBOIL] N0 PEEVABTATAM FECIKPHMCHTA,

YuacTROBATE B COEBMECTHOI paboTe B rpynne;

Yeramii
OIIPOC;
IMpakTHscckan
paiioTa;

hatps:inesh edu ru/subject/lesson/3 1 19/start!

23

KoamecrBeHHBIE OTHOMIEHHA B
AHMHN

PacKpEIBATE CMBICT HIYHACMEIN MOHATH H IPHMEHATE ITH N0HATHA, 8
TAKHE HIYICHHRIC JAKOHE H TCOPHH 1A PEICHHE PACHETHRIN 38189
BRSBCIATE MOIAPHYK) MACCY BCIIGCTE, KOMHHCCTED BELICCTES, 0BEM
rasa, Maccy BCIICCTE;

INpoEoANTE PACHETH N0 VPAEHCHHAM XHMHUCCKHY PeaKUHI KOIHSCCTRa,
0LEMA, MBCCH BCLICCTEA NG HIBSCTHOMY KONHYCCTEY, 00LEMY, MACCE
PCATCHTOR HITA MPOIYETOR PeAKITHE;

BricTpansars paiaépHyThIC MHCEMEHHEIC H YCTHEIC OTBSTHL ¢ 0N0pail Ha
HHAopAEaHin 13 yeelHIKE H CIPABOSHEIY METCPHANGE, TPAMOTHD
HCIOALI0EATE HIYHeHHE NOHATRITHEN ANNapar Kypea XHMHE;

Yeramil
PO
TTHCEMeHHEL
KOHTPOE;

hittps:reshedw ruw'subject lesson/ 2063 /start/
hatps:iresh.edu ru/subject/lesson/2 73 1 /start/
hitps:reshedw rw'subject lesson/ 2448 start/




24. | Boaa. PacTeopel [lonarue of [ 0 1
OCHOBEIHHAX

PACcKPEIBATE CMBICA HIYHAEMEIX DOHATHI W NPHMEHATE T NOHATHA TP
OIIHCAHHA CBOICTE BELIECTE H HX NPCEpalneHHi;

XapakTepizoBaTe HINHECKHE M XHMAYCCKHE CROIICTRA BOJLL, ¢f poik
K3K PACTBOPHTENA B IPHPOIHEIY NPOLSCCa;

COCTARNATE YPABHCHHA XHMHUCCKH KR ¢ YH3CTHEM BOJIR]
COOLACHATE CYIIHOCTE IKOAGTHHCCKAN NPoAacs, CEAZIHHLIX ©
FAPAIHCHASM NPHPOIHEIX B, CIOCOHEL 0SRCTKH BOTKL OT NpHMoceil,
MCPE [0 GXPaHC B0 OT IAIPEIHCHAE,

TIaHHPOEATE B OCYIIECTREIATE HA NPAKTHES XAMEHCCKRE SKCIICPHMEHTEL,

NpOEOIHTE HE0AKACHNA, JCNATH BB M0 PCEVARTATAM IECIEPHMCHTA]

CraenosaTe npagnnas He30nacHodl palkoTsl B 1a00paTopeH nps
HCMOALIOBAHHHE XHMHEMCCEON ocy Ak H 0D0OpYI0EIHAA,

TpoEOAHTE BEIMACICHHA © IPAMCHCHHCM MOHATHE «M3CCOBAA A00A
BCUCCTHA B PACTROPES;

HenoarzoeaTe MPH BRINGIHEHHA YHeOHLY FI8HHE B B Dpouecoe
HCCAEA0EATENLCKOH JCATEALHOCTH HAVIHO-TIONYIEPHYH THTCPaTVpY
XHMHHECKOTO CONCHKAHNA, CTPAROYHLIE MATEPHATEL, CCyPChl
Hurcpsera;

Yeramii
OTIpOs;
THceMenHE
KOHTPOAR;
IpakTHecEan
pabioTa;
TecTHpOBAHNE,

hitps:/

‘reshoedum'subject/Tesson 262/ start/

2.5 | OcHoBEEIE KASCCKH] Heopranmecknx | 12 1 1
COETHHERNIE

KazacomunposaTe HIyHacMEIC BCUCCTRA M) COCTARY # CROMCTRAM,
CocTAaRMATE OpMYIE OECHOGE, KHCIOT, OCHOBAHM, concli 0 HAKBATE
I TBO MERTYHAPOAHON HOMEHKNaTYPC;

IporEeIHpoBATE CROICTE BELICCTE HA OCHOBE OGIHXY XHMHSCCKHX
CEOICTE M3y HCHHEN KN2CCoR/ TRYIN BEUCCTE, K EOTOPEIM OHE OTHOCATCA;
COCTRENATE MOJICKVASPHELE YPABHCHHA PCAKIIHIT, HILTH0CT PR BEIH
XHMHYCCEHE CEMICTEA H cnocofkl OUTYHCHRA BELKCCTE HIYHCHHLIX
KJNRCCORTPYIN, A TAKAE NOATECHA AN IIHY ICHCTHHCCKY K B3ANMOCEAIL
MCHILY HHME.]

TIpoHERIIHTE BEMMHCICHAR 10 YPARHCHHAM XAMEMCCKAX PCaKiHii;
TaHHPOEATE H OCYIICCTEIATE HA NPAKTHES XHMIHCCKAE SRCTICPHMEHTEL,

NpOEOIHTE A EHNA, JENAThE BB N0 PEEVARTATAM JKCIEPHMCHTS]

Cregosats npagnnam GezomnacHodl pafors B nafoparopin npa
HCNOILIOBIHHN XHMEHECKOH nocy s o ofopyIoBaHne;

HenoarzoeaTe MPH BRNKIHEHHE YHeGHL 13HHIE 0 B DpoUccoe
HCCACAOBATENLCKOH IEATENLHOCTH HAVIHO-TIOMY IAPHY Y THTCRATYPY
XHMHYECKOTD CONCHHAHHA, CIPAROYHEIE MATEPHATEL, ECypPohl
Hurepsera;

BRICTPaHBATE PAIBEPHYTEIE MHCEM CHHEIE H VCTHRIC OTEETHL C 0NOPoil Ha
HHGOPALAHED BT VaehHNER H COPIBOYHEIX MATEPRATOR, TPAMOTHO
HCNOIEI0EATE HIVICHHE noHATHIHI anmapar Kypea X,

Yeramii
OTIpHOEC;
Tncemenshi
KOHTMR;
Kosrrponenan
pabioTa;
Mpakrameckan
paboTa;
TecTHpOBAHKE;

hittps://|
hitps:/|
hitps:/
hitps: /¥
hitps:|
hitps: /¥
hitps:/|
hitps:/|
hitps:/
hitps:/|

resh.edw ruw'subject lesson2445 start/

freshoedun'subject/Tesson 2444/ start/
‘reshedu.ru/subject/lesson/ 2442 start/

reshoedw rw'subject lesson' 2443 start/
reshoedu.ru'subject/lesson 20535 start/
resh.edw rw'subject lesson'3 1 20/5tart/

‘resheduru'subject lesson/ 2054 start

reshoedw rw'subject lesson244 1 (start/

reshedu.m/subject/lesson/ 2684/ start/

reshoedw rw'subject lesson 2440/ start/

Hroro no pazneny 31

Paigen 3. Mepuoamsecknii zakon | [lepuogmieckan encresa vavudeckuy wiesenros 1. H. Menneneera.

ETFHJ-EIIIIE‘ arToMoB. XHMHYeCKas CBAlb. (DEHCINTENLHO-BEOCCTARDENTEIL HEIE PeakuEH




il

NMeproan=eckuii 3aKoH 1
TMeproanqeckan CHCTeMa
THMEMECKHY WIEMEHTHE

J. H. Menneneesa. Crpoenne aroma

PackpmIBaTh CMBICA NEPHOINMCCEOND JAKOHA;

TToHHMATE CYIICCTROBAHNE NEPHOARMECKDI JAEACHMOCTH CBOHACTE
KHMHHCCKHX WVIEMEHTOR {HIMEHEHHE PATHYCOR ATOMOE H
WICKTPOOTPHUATEIRHOCTH ) H HXY COCTHHCHHI OT MOImEcHHA B ne-
PHOANSCCKOH CHOTCME H CTPOCHRA STOME;

VCTAHARNMEATE CEATL MOKIY MUKGKEHHCH JIEMEHTA B NCpROIHYecKoil
CHCTEME B CTPOCHHCM CrO ATO0MA [COCTAE H Zapa Apa, ofines 9Heno
WICKTPOHOE H PACOPCACICHHE HX I WICKTPOHHLIM CI0HM);
IporioInpoEITE XAPAKTCD HIMCHCHEA CBOMICTE AMCMEHTOR H HX
cocAHHCHR no rpynnad o neprogad [eproandeckoil cHeTeMEL
XapakTepHIOBATE XHMIHECKHE WICMCHTE! NEBRIX TPEX NCPHOR0E, KATHA,
KRNBIHA 00 HX nonoskeHnsn B [lepuoaimeckodi cucreme 1. H.
Mennenecsa;

Creposats npagnnas Geionacaoil pafoTs B nabopaTopan npa
HCMOALIOBAHHA XHMHENCCEON TOCYIM B 080y I0EIHIE]

BricTpansats paiBEpHYThIE MHCEMEHHEIE H YCTHRIC OTBEETH ¢ onopail Ha
HHGOPMANHID 13 yIcOHAKE H COPABOAHEIX MATCPIEANGE, TPAMOTHD
HCMOALIOBATE HIVICHHEI NOHATAIHLME annapar Kypca XHMEH;
HenoarzoeaTe NPH ERNOIHEHHH YHe0HLN 32130 TexeTsl yaoiHlkEa,
CNPABOHHEIE MATCPHATE [ TIEpROINHMeCKY 0 CHCTEMY XHMHHCCKHN
anestenTol [. H. Menpeacesa, Tabnany pacTBOpHMOCTH KHCAOT,
OCHOBEAHEI B coacli B BOOC, WICKTPOXNAMBNECKR pa) HAanpEReHA
MCTAIE);

Henoakioeare MPH BEROGTHEHHA YHeGHLD 380300 B B NpoUecos
HCCACR0BATCILCKDH JCATEARHOCTH HayIHO-TIONYNAPHY K AHTEPATYRY
XHMHYCCKOTD COICPAAHHA, CIPABOMHEIE MATCPHATLL, PCYPChI
Hurepscera;

Yeramii
IIpOC;
TTHCEMeH b
KOHTPOE;
Kosrrponenan
pabora;
TecTHpOBAHNE;

hitps: /!
hitps: /|
hitps:
hitps:/

reshoedu mu'subject/lesson' 2053 /start/

reshoedu nusubject/lesson' 2051 fstart/

resh_edu mu'subject/lesson' 2050/ start/

Ireshoedu. nusubjectlesson' 2049 /start/

in

Xuvieckan ceitb. DEacInTe LD
BOCCTAHOBHTEILHEIE PEaknnn

PackprIBaTh CMEICA HIYHACMEIN IOHATHIE

CmpeaenaTs BHA XHMBEHMECKOH CEATH B COCTHHCHIH,

CnpeacnaTh CTENCHE OKHCICHIE XAMEHECKON0 ANSMEHT 10 dopayIe cro
COCTHHCHIA]

CnpeacnaTh MAEMEHT (BCINSCTED ) — OKHCINTEAE H AACMEHT (BCINecTEO )
— BOCCTAHOEHTECL;

(HiBACHATE CYIOHOCTE MPOUCCODE OXKHCICHAA 1 BOCCTAHORICHHA,
CoOCTARNATE VICKTPOHELI] BANaHc ¢ yHETOM YHCAA OTAZHHEX B NPHHATEX
WICKTPOHOE;

COCTARMATE YPABHEHHE OKACAHTEIEHO-BOCCTAHORATEILHG PEAKITNN;
HenoarioeaTe NPpH EROOTHEHEH YoelHLN 3a13HH TexeTrl yacbHlEa,
CNPAEOHHEIE MATCPHATE [ MEPAOINNECKY KDY CHCTEMY XHMHHCCKHX
anesteHTor . H. Menpeacesa, Talnumy pacTBOPHMOCTH KHCAOT,
OCHOBAHRIE H coacil B BOJE, JACKTPOXHMIMECKRI pa HANpREcHAi
MCTAIOE);

Yerauil
OIIpOC;
THceMensHkLi
KOHTPOE;
Kosmponenan
paboTa;
TecTHpOBAHHE;

hitps: /|
hitps: /!
hitps:/
hitips:/
hitps:/,
hitps:/

Ireshoedu nu'subject/lesson'24 39/ start/

reshedu mu'subject/lesson 2048 /start/
reshoedu nu'subject/lesson'24 38 /start/
resheduw nu'subject/lesson'3 1 21 /start!
resh_edu mu'subject/lesson'3 1 22 /start/

reshoedu musubject/lesson/ 3093 /start/

Hroro no paineny:

Peicpanoc BpeMa

OBIEE KOTHYECTEO YACORB 110
NMPOTPAMME

]




YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIbBHBIE YYUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Xumus. 8 knacc/I'abpuenssa O.C., OctpoymoB W.I., CnagxoB C.A., AkIHOHepHOe OOIIECTBO

«z3narensctBoIIpocBenieHue»;

METOAUYECKHUE MATEPUAJIbI UISI YUYUTEJIA

1. Tabpuensn O.C. Xumusa Metonndyeckoe nocobue i 8§ Kiacca: ydeOHOe Mocodue Juis
obmeobOpazoBarenbHblx  opranmzamuit  /  O.C. Tabpumensn, W.B. AkcenoBa, W.I. OctpoymoB. -
M.:Ilpocsemenue, 2019.

2. Taopuensa O.C. Xumusa. COOpHUK 3amad W YHOpaXHEHUH. 8 Kjacc: ydyeOHOe mocoOue s

obmreoOpazoBarenbubix opranuzanuii/ O.C. I'abpuensn, U.B. Tpury6uak. - M.: [Ipocsemienue, 2019.

HUPPOBBIE OBPA3SOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
1. https://resh.edu.ru/subject/

. https://www.yaklass.ru/

. http://school-collection.edu.ru/

. https://prosv.ru/

. https://foxford.ru/

. https://hij.ru/

. http://www.fipi.ru

. http://himege.ru/
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. https://scienceforyou.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
IMPOLECCA
YYEBHOE OBOPY/IOBAHHUE
1. CipaBouHbIE TAOIUIIBI
2. Mozaenu KpuCTaJlFINYECKUX PEIIETOK
3. MynbTUMeIuHHBIA TPOEKTOP

4. Koutekiuu HaTypaibHBIX 00BEKTOB

OBOPYJJOBAHHUE JJIs1 TPOBEJAEHUSA JIABOPATOPHBIX, IIPAKTUYECKHUX PABOT,
JJEMOHCTPALIUIA
1. Ha6op "Kucnorsr"
. Habop "lllemoun"
. Habop "O06pa3ipl HeopraHn4ecKux BemecTB"
. Habop “O06pa3iibl opraHun4ecKux BemecTB”
. Habop "Conu ni1st 1eMOHCTpAIMK OIBITOB"
. Habop "Heoprannueckue BemiecTsa Jyisi IEMOHCTPAIIUN OTBITOB"

. Habop xumudecko mocyisl

. HabGop mepHoii mocyb

O 00 I N WU N W N

. Habop dapdoporoii mocybt
10. Annapar Kunna

11. MI/IKpOJ'Ia60paTOpI/II/I I XUMHUYCCKOI'O SKCIICPUMEHTA



Nen/m

HaumenoBanu
€ pa3nenoB U
TeM
MPOTpaMMBbl

KonuuecTtBo uacoB
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