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Pabouast mporpamMma mo xumum 8 - 9 KIAacCCOB COCTaBJICHA HA OCHOBAHUH CIICTYFOIIAX
HOPMATHUBHBIX IOKYMEHTOB:

*3ak0H Poccuiickoit ®enepauun ot 29.12.2012 roma Ne 273—-®3 «0O06 oOpa3zoBaHUM B
Poccuiickoit denepanny;

+dI'OC ocHoBHOrO oO0Omero o6pasoBanus (gaee — DOI'OC OOO), yTBEpKIACHHOMY
npuka3zomM MunucrepcTBa npocsenieHus Poccuniickont @enepanuu ot 31 mast 2021 roga Ne 287, u ¢
yuetoM IIpumMepHO#l OCHOBHOI 00pa3zoBaTenbHOIl MPOrpaMMbl OCHOBHOT'O OOIIEro 0oOpa3oBaHUM
(omobpena pemreHneM @DenepanbHOTO  y4eOHO-METOIUYECKOTO OOBEIUHEHHS TI0  00meMy
oOpazoBanmio, mporokou 1/22 or 18.03.2022);

*[TocranoBieHne I TaBHOrO TOCYIApPCTBEHHOIO CaHUTAapHOro Bpaya Poccuiickoit @enepannn
ot 28.09.2020 Ne 28 «O6 ytBepxknenuu canutapabsix npasmwin CII 2.4.3648-20 "CanurtapHo-
AMUIEMUOJIOTHYECKHE TpeOOBaHUS K OpraHU3alUsM BOCHUTaHUS W OOyYeHHs, OTAbIXa U
03/I0pPOBJICHUS I€TEH ¥ MOJOJCKUY.

*DenepanbHble  00pa3oBaTesibHBIE IMpOrpamMmbl (MpuKkazbl MuHmpocBemenuss Poccun ot
Ne993 ot 16.11.2022 Ne 992);

*DepnepanpHas pabouasi mporpamMma BOCIUTAHUS ISl 001Ie00pa30BaTENbHBIX OpraHU3alni
(ITpuka3 Munmnpocemienus Poccuu ot 25 HostOpst 2022 1. Ne 1028);

* YcraBom MBOYVY «Kpacnomakckast COLL».

[Iporpamma 1o xumuHM [a€T TpENCTaBICHHE O MENsX, oOmel crparernd OOydeHWHs,
BOCIIMTAHHUA U Pa3BUTUS OOYy4alOUIMXCS CpEIACTBAMH y4eOHOro TpeaMeTa, YyCTaHABIMBACT
o0si3aTebHOE IMPEAMETHOE COJepKaHUe, MpeAyCMaTpUBAaeT pacHpe/esieHne ero mo Kiaccam H
CTPYKTYpUpPOBAHHE MO pasjiesiaM U TeMaM MPOrpaMMbl IO XUMHH, OIPEEIIsieT KOIUYECTBEHHbIE U
KayeCTBEHHbIC XapaKTEPUCTHKH COJCpPXKAHUS, PEKOMEHAYEMYIO IOCJIEA0BATEIbHOCTh H3Yy4EHUS
XMUMUHU C y4€TOM MEXKIPEIMETHBIX W BHYTPHUIPEJAMETHBIX CBS3€H, JIOTMKM y4eOHOTo mporiecca,
BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcs, ONpeneisieT BO3MOKHOCTH MpeIMeTa JUIsl pealln3aiiu
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHsSI OCHOBHOW 00pa30BaTeNIbHOW MpPOTpaMMBI Ha YpPOBHE
OCHOBHOTO 00IIIET0 00pa30BaHMs, a TAK)KE TPEOOBAHMIA K pe3yIbTaTaM O0y4YeHHsI XMMUU Ha YPOBHE
nenei W3y4eHWs TMpeaMeTa M OCHOBHBIX BHJIOB yueOHO-TIO3HABATENbHOW NEATEIbHOCTH
00y4aroIerocsi o OCBOCHUIO Y4eOHOTO COACPHKAHMUSL.

3HaHUEe XUMMHU CIY>KUT OCHOBOU i1 (POPMHUPOBAHMS MHUPOBO33PEHUS 00YYAIOLIETrOCs, €ro
NPEJCTAaBICHUN O MaTepHaIbHOM €AMHCTBE MHpA, BAXKHYIO POJIb UIPAOT (hOpMUpPYEMble XUMHUEH
MIPEJICTAaBICHUS O B3aMMONPEBPALICHUSX SHEPTHMU M 00 HBOJIOIMH BEIIECTB B MPHUPOJE, O MYTAX
pemieHus  I00aIbHBIX MPOOJEeM  YCTOHYMBOTO  pa3BUTHS  YEJIOBEYECTBA —  CHIPHEBOH,
HHEPTeTUYECKOM, THIIEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3ali BO3MOXKHOCTEH UIsi caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYpPhI
JUYHOCTH, €€ o0uIel U (yHKIIMOHATBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (pOPMHUPOBAaHUE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEW 0Oydarommxcs,
HaBBIKOB  MX  CAMOCTOSITEJIbHOM  y4eOHOM  JEATENIbHOCTH,  OKCHEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX ~yYMEHHUH, HEOOXOAMMBIX Kak B TIOBCEJHEBHOM JKM3HM, Tak U B
poecCHOHANBLHOM e TEIIbHOCTH,

3HAaKOMHT CO CHeM(PUKON HAYYHOTO MBINUICHUS, 3aKJIa[bIBAET OCHOBBI IIETIOCTHOTO B3TJIs/1a
Ha EIMHCTBO NPUPOABI M YEJIOBEKa, SIBIIIETCS OTBETCTBEHHBIM JTAallOM B (OPMHPOBAHUHU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaroIINXCS;

crocobcTByeT (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAy4YHbBIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCHT CBOW BKJIa/l B AKOJIOTMUYECKOE 00pa30BaHNe 00yUYaIOIINXCS.



4

JlanHple HampaBieHUsT B OOyYEHHMH XUMHUH OO0ECIEUMBAIOTCS CHEUU(UKON CcomepikaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCS MeAarornyecky aJanTHPOBAHHBIM OTpakeHHEeM 0a30BOM
HayKH XMMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumuM Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMs OPHEHTUPOBAH Ha OCBOCHME
00yyaromyUMHUCs CUCTEMBbl MEPBOHAYAIBHBIX MOHATUH XUMHM, OCHOB HEOPIaHUYECKOM XMMHUHU U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IIOHATHI OPraHNYeCKOW XUMUH.

CtpykTypa coiep)kaHusi MpOrpamMMbl MO XUMHHM CPOPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noaxoga k e€ miydeHuro. CojepxaHHe CKIAAbIBAETCS M3 CHCTEMbI IMOHATHH O XHMHUYECKOM
HIIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATHIA O XUMHUYECKOW peakiuu. O6e 3TH CUCTEMBI CTPYKTYpPHO
OpraHM30BaHbl MO MPUHIUIY MOCIEI0BATENIBHOIO Pa3BUTHS 3HAHUNW Ha OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUN PA3HOTO YPOBHSL:

- aTOMHO-MOJIEKYJIIPHOT'O YU€HHUSI KaK OCHOBBI BCEr'O €CTECTBO3HAHUS;

- Ilepuonnueckoro 3akona /[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

- Y4Y€HHs O CTPOEHUM aTOMa U XUMUYECKOU CBA3H;

- IpeACTaBIEHUI 00 MEKTPOIUTUYECKOH TMCCOIMALNU BEILECTB B paCTBOPaX.

TeopeTnueckue 3HaHMS pPAcCMAaTPUBAIOTCS Ha OCHOBE OJMIMPUYECKH IIOJYyYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOJTHSIS
(GyHKIIMM OOBSCHEHUS M MPOTHO3MPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHUS U TIOJTYUYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHne nporpaMMbl IO XUMHH CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABICHUS O
XUMUYECKOM COCTaBIIIONIEN HAy4YHOM KAapTHHBI MHUpPAa B JIOTUKE €€ CHCTEMHOW MPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K Hay4YHOMY 3HaHHMIO U METOJaM IO3HaHUs B Hayke. M3ydyeHne xumuun
IPOMCXOJUT C MPHUBJICYEHUEM 3HAHUM U3 paHee U3yYEHHbBIX YUEOHBIX MpeaMeToB: « OKpyKaroluii
Mup», «bromnorus. 5—7 knacced» U «Dusuka. 7 Kiaace».

[Tpy M3y4yeHUM XMMUHU TNPOMCXOIUT (POPMHUPOBAHUE 3HAHMIA OCHOB XMMHMUYECKOW HAayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUUECKON AEATEIbHOCTH YeJIOBEeKa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOH KYJBTYphl. 3ajada yd4eOHOTO TpeaMeTa COCTOMT B (POPMHUPOBAHUH
CHUCTEMBbl XMMHYECKHUX 3HAaHUN — BaKHEHIIMX (AKTOB, MOHATHHA, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHNIT MHMpPOBO33PEHUECKOTO XapakTepa, fA3blka HayKu, B
npUOOIIEHNH K HAyYHBIM METOJlaM MO3HaHUs IpU U3YyYEHHMH BEUIECTB U XMMUYECKHUX peakiuil, B
(GOpMHMpPOBAaHMM M DPA3BUTUM [I03HABATEIbHBIX YMEHUH M UX TPUMEHEHUH B y4eOHO-
MIO3HABATEJILHOW M y4eOHO-HCCIEe0BATENbCKON AEATENIbHOCTH, OCBOCHHUU MpPaBUJI 0€30IacHOrO
oOpaleHus C BeIECTBAMU B IIOBCEIHEBHON KU3HU.

[Ipy u3yyeHMM XUMHHM Ha YpOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs Ba)KHOE 3HAUEHUE
nproOpen Takue e, Kak:

- (opMHUpOBaHHE WHTEIUIEKTYyaJbHO Pa3BUTON JMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PELICHHUM, CIOCOOHON a/llaliTUPOBATHCS K OBICTPO
MEHSIOLUMCS YCIOBMSIM JKU3HU;

- HampaBJICHHOCTh OOydYeHHs Ha CHCTEMaTH4yeckoe mpuoOlIIeHne oOydaromuxcs K
CaMOCTOSITENIbHOW MO3HABATEILHONW JESTEIHHOCTH, HAYYHBIM METOJaM MO3HaHUSA, (POPMHUPYIOIIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMUMUHU;

- o0ecrieyeHue YCIOBHUH, CHOCOOCTBYIOUIMX NPUOOPETECHHIO OOYYAIOUIMMUCS OIBITA
pa3sHOOOpa3HON JesATeNbHOCTH, IMO3HAHWS M CAMOIO3HAHMS, KIIIOUEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETEHIINI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUEHHUE JUISI Pa3JINYHbIX BUIOB JIEATEIbHOCTH;

- (¢opmupoBanue oOmel (HyHKIIMOHAIBHOH M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM
qHCiIe YMEHUH OOBSICHATh U OLICHUBATH SBJICHHUS OKPY>KAIOIIEr0 MUpPA, UCIIONb3Ys 3HAHUS U OIIbIT,



5

MOJTyYEHHBIC MTPH H3YUYECHUN XUMUU, PUMEHSITh UX MIPH PEIICHUU TTPOOJIEM B TOBCETHEBHOM KU3HH
Y TPYJOBOM JI€ATEITLHOCTH;

- ¢dopmupoBaHrue y OOYyYArONIUXCSl TYMAaHUCTHYECKHUX OTHOIICHWM, TTOHMMAaHHUS IICHHOCTU
XUMHYECKUX 3HAHUM N7 BBIPAOOTKH HKOJOTHUYECKU I[EIeCOO00pPa3HOro TMOBEACHHS B OBITY U
TPYAOBOM JAEATEIBHOCTH B IEJISAX COXPAHECHHS CBOETO 3J0POBbS U OKPYXKAIOMIEH HPUPOIHOU
Cpelbl;

- pa3BUTHE MOTUBAIIMH K OOYUYEHHIO, CTIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHSI OOIIIEYEIIOBEUECKUX IIEHHOCTEM, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TIpOoduist 1
HATPABICHHOCTHU JAILHEHIIIETO O0YUICHHUS.

OO61iee 4nciaO 4acoB, OTBEACHHBIX U U3YyYEHUS XMMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanmsi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezen0), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA

8 KUJIACC

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Ponp XuMHM B )KW3HU Y€I0BEKa. XMMHUS B CHCTEME HayK. Tena u BelecTsa.
®u3nYecKre CBOMCTBA BEMIECTB. ATperaTHOe COCTOsIHUE BemecTB. [[oHsTHE 0 MeTOax MO3HAHUS B
xumun. Yucteie BemecTBa U cmecu. CriocoObl pa3eieHusl CMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE A1eMeHThl. CUMBOJIBI XUMHUYECKUX A1eMEHTOB. [IpocThie
U CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckasi popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BemecTB. OTHOcuTenbHass aromHas Macca. OTHOcUTENbHAs MOJEKYJsIpHAs Macca.
MaccoBas 1011 XUMHUYECKOI0 3JICMEHTA B COCUHCHUM.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMocCBsI3b KOJTMYECTBA, MACCHI M YUCTIA
CTPYKTYPHBIX €UHUI] BelecTBa. Pacuérel mo hopmysiaM XUMHUYECKUX COCTUHECHHM.

Ouznyeckue MU XUMHUYECKUE SBICHUS. XHMHUYECKas peakius U €€ MpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XHMMHUUYECKHE ypaBHEHHs. Kiaccudpukamuss XMMHUYECKUX PpEeaKIui
(coennHEHUs, PA3I0KECHHUSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCY/I0HM, MpaBujiaMud pabOThl B JIAOOPATOPUH U TpUEMaMHU
oOpamieHusi ¢ J1a0OpaTOpHBIM O00OPYJOBaHHEM, H3YYEHHE W ONHCAHHE (PU3NICCKUX CBOWCTB
00pa3IoB HEOPTraHWYECKUX BEIICCTB, HaOMOAeHne (U3HUeCcKUX (TUTAaBJICHHE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYNKe, KHIMCHHE W KOHJEHCAIUS BOJBI) U XUMHUYECKUX (TOPEHHUE CBEUH,
MIPOKATMBAHNUE MEIHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJla ¢ KUCIIOTOW) SIBJICHUH, HAONIOICHHE U
OMKCAaHWE MPHU3HAKOB NMPOTEKAHHWS XUMHUYECKHUX peakiuid (pasziioKeHHE caxapa, B3auMOJICHCTBHE
CEpHOU KHUCIOTBI ¢ XJopuaoMm Oapus, pasznokeHue ruiapokcuna meau (II) mpu HarpeBaHuw,
B3aMMOJIeiicTBHE XkKene3a ¢ pacTBopoM conu menu (1), usydenne cnocoOOB pa3aeneHus: cMecei: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BHITIAPUBAHHE, MUCTHILIAIMS, Xpomarorpadus, MpoBeIcHUE
OYHCTKM TIOBAPEHHOW COJM, HAOIIOJICHUE U OINHCAHUE pE3yJbTaTOB IPOBEJCHUS OIIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHHUSI MACChI, CO3/IaHUE MOJIEICH MOJIEKYJ (IIapOCTePKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cMmech razo. CoctaB Bozmyxa. Kuciopoa — 3J€MEHT W IMPOCTOE BEHIECTBO.
Haxoxxnenue kuciopona B npupoze, GU3HUECKHE W XUMHUYECKHE CBOMCTBA (PEAaKIMU TOPEHUS).
Oxcunpl. [lpumenenne xkucnopoma. CrnocoObl MOMydeHHS KHUCIOpoJa B Jabopatopuu U
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MPOMBINICHHOCTH. KpyroBopoT kucimopoaa B mpupoae. O30H — aioTporHas MoIu(UKAIus
KHCIIOPOJA.

TemoBoil 3¢p¢deKT XUMHYECKON peakuuu, TEPMOXUMHUYECKHE YypaBHEHHUS, D5K30- U
SHIAOTEPMUYECKHE peakuuu. TOmIMBO: yroinb W MeETaH. 3arpsS3HEHUE BO31yXa, YCHIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOs.

Bogopon — snemeHT u mpocToe BemecTBo. HaxoxaeHne Bogopoia B mpupoie, Gu3ndeckue u
XUMHYECKUE CBOICTBA, MPUMEHEHHUE, CIIOCOObI monydeHus. Kucnotel u conu.

Moutsipublit 00bEM ra30B. PacyéThl 0 XMMUYECKUM ypaBHEHUSIM.

@usnueckre CBOMCTBAa BOAbl. Boma kak pactBopurens. PactBopsl. Hackluennsie wu
HEHACBIIICHHBIE PACTBOPBI. PacTBOPUMOCTH BEIECTB B BOJE. MaccoBast 101151 BELIECTBA B PACTBOPE.
Xumudeckue cBoicTBa Boabl. OcHOBaHMSA. Poiib pacTBOPOB B NPHUPOAEC M B KU3HMU UEJIOBEKA.
KpyroBopot BojibI B ipupoie. 3arpsi3sHeHUE NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanuss Heopranuyeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIIOB:
cojneoOpa3zyromue (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasytomue. HomeHknatypa
okcuoB. u3znueckrue U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydueHue okcumos.

OcHoBanus. Knaccudukanust OCHOBaHMM: IIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuil. DHU3WYECKME U XUMHYECKHME CBOMCTBA OCHOBaHWM. I[lomyudenue
OCHOBaHUM.

Kucnotel. Knaccudukauus xucnor. Homenknatypa kuciaor. Ousnyeckue M XUMUYECKUE
cBolicTBa KUCHIOT. P aktuBHOCcTH MetaiuioB H. H. bekeroBa. [losyuenue kucior.

Conu. Homenknarypa coneil. dusnueckue m XUMHUYECKHE CBoMcTBa cojed. Ilomyuenue
COJICH.

['eneTnueckas CBSI3b MEXAY KIIACCAMH HEOPTAHMUECKUX COCUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEAEIICHUE COAECpkKaHUs KHUCIOpOAa B BO3JyXe, MOJIYy4YeHHE, coOMpaHHe,
pacro3HaBaHME€ W M3yYEHUE CBOMCTB KHCIOpOJa, HaOJIIOJEHHE B3aUMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBHSI BO3HHKHOBEHHUS WM TPEKpAIEHUs TopeHus (moxkapa), 03HAKOMJIEHHE C
oOpa3iaMu OKCHOB U OMHCAHKE X CBOMCTB, MOJIy4YeHUE, COOUpaHKe, paclio3HaBaHUE U U3YUYCHHE
CBOKMCTB BoOjiopojia (ropeHue), B3auMojeicTBUe Bomopona ¢ okcugaom wmeau (II) (BozmoxHO
UCIIONB30BAaHUE BHUJCOMATEPHUAIOB), HaONO/eHHE O0O0pas3lloB BEHIECTB KOIWYECTBOM | MOIb,
UCCIIeIOBaHHE OCOOGHHOCTEH  pAcTBOPEHHs] BEHIECTB C  Pa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM [OJIEH pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJbl C MeTaulaMH (HaTpueM U KaiblKeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHHE O00pa3l0B HEOPraHMYECKHX BEIIECTB pPa3IMYHBIX KJIacCoB,
HaOJIOZICHUE W3MEHEHHS OKpPacKd WMHIUKATOPOB B PpAcTBOpax KHUCJIOT U IIEJIOYed, H3ydeHUE
B3anMozeiicTBus okcuaa menu (I1I) ¢ pacTBopoM cepHOIl KUCIOTHI, KUCIOT ¢ METalJIaMH, peaKiuit
HEUTpaJIU3aluy, [OJTYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METaJIa IPYTUM U3
pacTBOpa COJIM, pEIICHHWE OHKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «BaxHelmue Kiaccel
HEOPTraHUYECKUX COCIUHECHUID.

Hepuonunyeckunii 3akon u Ilepuoamueckasi cucremMa xumu4yeckux 3jemeHtos JI. H.
MenpeneeBa. CTpoeHue aToMoB. XUMHYeCKasi CBA3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBbie MONBITKK KIacCHU(UKAIIMN XUMHAYECKUX 3JIEMEHTOB. [loHSITHE O Tpymmax CXOIHBIX
AIIEMEHTOB (ILIEJOYHbIE U IIET0YHO3EMETbHbIE METAJUIbI, TaJOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THAPOKCHUIBI.

Ilepuonnueckuit 3akoH. Ilepuonmueckas cucrema xumuyeckux diaemeHtoB J[.  H.
MenneneeBa. KopoTkomepuonnas u anuHHomepuonHas ¢opmbl Ilepuoanueckoil cucteMbl
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xumuueckux anemeHtoB JI. WM. MenneneeBa. llepumoaslt u rpynnbl. DU3MYECKUH CMBICTT
MTOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIHI JJIIEMEHTA.

Crpoenune atomoB. CocTtaB aToMHBIX aaep. M3oronbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obomouek artoMoB mepBbIXx 20 xumuueckux osneMmeHToB I[lepuogmueckoit cuctemsr JI. U.
MenpgeneeBa. XapakTepUCTHKAa XMMHUYECKOTO 3JIEMEHTA IO €ro mnojiokeHuto B Ilepmonnueckoi
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH WU3MEHEHUsl pajuyca aTOMOB XMMHUYECKHX 3JE€MEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAaM U IIEPUOIAM.

3nauenue llepuonnueckoro 3akona u Ilepuonnyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB IS
pa3Buths Hayku U npakTuku. [. 1. MenneneeB — y4€HbIN U TpakIaHUH.

XumMuyeckas CBSI3b. KoBanenTtHas (monsipHas u HENOoJIsIpHas) CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMHUECKHUX 3JI€EMEHTOB. MloHHAas CBs3b.

Crenenp okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipouecchl okucnenus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

n3ydeHrue oOpa3loB BELIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJICHCTBUE TMAPOKCUAA [IMHKA
C pacTBOpaMH KHCIOT M UIEJI0YEH, IPOBEACHUE OIbITOB, WIIIOCTPUPYIOIUX IIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (TOpeHHE, PEaKIK Pa3IoKEHUs, COeAMHEHNUS).

Meoswcnpeomemnuwie céasu

Peanuzanus MexnpeaMeTHBIX CBS3€M MPU M3YYEHUU XMMHHM B 8 KJIacce OCYIIECTBISAETCS
4yepe3 HCIMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHSITHMA, SBIISIOIIUXCS
CUCTEMHBIMU ISl OTAEIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Iue ecTeCTBeHHO-HAYYHbIC MOHSATHS: HAYyYHBIM (akT, TUIOTE3a, TEOpHUs, 3aKOH, aHaJN3,
CHHTE3, KJIACCHU(HKAIMsA, TEePHOANYHOCTh, HAOIIOJEHUE, OKCIEPHUMEHT, MOJEIUPOBaHUE,
U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®usuka: wmarepus, aroM, OdJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUI, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJEKYJa, AJIEKTPUYECKUI 3apsij, BEIIECTBO, Telo, O0bEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, ra3, (pu3Mueckue BEIUYUHBI, EIUHHIIBI HW3MEpPEHHs, KOCMOC, IIJIaHEeTHI,
3BE361, ComHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TIOJE3HBIE UCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKasi peakuus

[lepmonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMmuueckux oanemeHtos [ M.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB XMMHYECKUX 3JIEMEHTOB
MEPBbIX TPEX MNEPHUOJOB, KaJMsl, KAJIbLHUSI U MX COCIMHEHHM B COOTBETCTBUM C IOJIOKEHUEM
271eMEeHTOB B lleproanyeckon cucreme U CTpOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUJbl XUMHUYECKOW CBSI3U. THIBl KpPUCTAUIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKU U BUIa XUMHYECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKIATYpa HEOPTraHWYECKHX BEIIECTB. XWUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSAIIUXCS K PA3JIMYHBIM KJacCcaM HEOPraHWYECKUX COCIMHEHHN, TEHETUYECKAasl CBSI3b
HEOPraHWYECKHUX BEIECTB.

Krnaccudukanuss XUMUYECKUX pEaKIUil MO0 pa3IUYHbIM TMpU3HAKaM (TI0 YHUCIY M COCTaBY
Y4acTBYIOUIMX B PEaKLUHU BEIIECTB, M0 TEIUIOBOMY 3 (EKTy, 0 U3MEHEHUIO CTEeTIeHEeNH OKHCICHUS
XUMHUYECKUX AJIEMEHTOB, TI0 0OPAaTUMOCTH, M0 YYaCTHIO KaTanu3aTopa). DK30- U dHAOTEPMUUYECKUE
peaKuru, TePMOXUMHYECKUE YPABHEHUS.
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[TonsiTe 0 ckKOpocTH XHMMHYecKoil peakuuu. Ilonstne 00 0OpaTUMBIX M HEOOPATHUMBIX
XUMHUYECKHUX peakuusix. [loHsATHe 0 TOMOreHHBIX U TreTeporeHHbIX peakiusax. [loHsaTue o karamuse.
[TonsiTue 0 xMMHUECKOM paBHOBecUU. DaKTOPbI, BIUSIOLUINE HA CKOPOCTh XUMUUECKON peakluu U
MOJIOKEHNE XUMUUECKOTO0 PaBHOBECHS.

OKHUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUK, SJEKTPOHHBIM OajaHC  OKHUCIMTENbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBieHHE YpPaBHEHUH OKHMCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAHUEM METO/1a HJIEKTPOHHOTO OasiaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOLMALMU. ODJEKTPOIMUTHI M HEIIEKTposnuThl. KaTuoHBI,
aHUOHBI. MexaHu3M AMCCOLMAlMM BEIIECTB C Pa3jIMYHbIMM BHUAAMU XUMHUYECKON CBA3H. CTENEHb
nuccouuanui. CHUiibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuy noHHoro oOMeHa. YcCIOBHUS NPOTEKaHUS pPEAaKIMi HOHHOIO OOMEHa, NOJHBIE U
COKpallléHHbIE HOHHBIE ypaBHeHHMs peakuuil. CBoilcTBa KHMCIOT, OCHOBAaHHUH U coOJieil B CBeTe
IpeCcTaBiIeHNi 00 AIEKTPOIIMTHUECKON nucconuanuu. KauecTBeHHble peakiiuy Ha MOHBbIL. [loHsATHe
O THUJIPOJIN3€E COJIEH.

Xumuueckuii IKCcnepumenm:

O03HAKOMJIEHHE C MOJEISIMHU KpPUCTANIMYECKMX PEIIETOK HEOPraHMYeCKHUX BEIIECTB —
METAJIJIOB U HEMETAIJIOB (rpadura U anmasa), CI0KHBIX BEIIECTB (XJIOpUIa HATPHSI ), UCCIICIOBAHHE
3aBHCHUMOCTH CKOPOCTM XHMHYECKOM peakuuud OT BO3ACHCTBHUA pa3iIMYHBIX (AKTOPOB,
UCCJIEJOBAHUE DJIEKTPOIIPOBOJHOCTH PAcCTBOPOB BEILIECTB, Ipolecca AMCCOLMAMHU KHUCIOT,
menaoded U coseil (BO3MOXKHO HCIOJNb30BAaHUE BHJIEO MAaTEpHAlOB), INPOBEICHHE OIIBITOB,
WITIOCTPUPYIOIIUX HPU3HAKM IPOTEKAaHUs peakluil HMOHHOro oOMeHa (oOpa3oBaHME OCaJKa,
BBIJICJIEHUE Ta3a, OO0pa30BaHHE BObI), OMBITOB, WLIIOCTPHUPYIOIUX TMPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEINIbHBIX pEaKUuil (ropeHHe, peakLUuu pPas3oKeHHs, COEIUHEHHUs), paclO3HaBaHHE
HEOPraHWYECKUX BEIIECTB C TIOMOINBIO KAadeCTBEHHBIX pEaKIUd Ha HOHBI, pEIIeHUe
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl 4 X coeJUHEHUS

OO61as xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHU
okucineHua. CtpoeHue U (U3NYECKUE CBOWCTBA MPOCTBHIX BELIECTB — TaJOr€HOB. XUMHUYECKHUE
CBOWCTBAa Ha IpuMepe xJjopa (B3aMMOJAEHCTBME C MeTaJUIaMH, HEMeTaulaMH, ULIeJIoYaMH).
XnopoBogopoa. ConsiHas KHMCIOTa, XUMUYECKHE CBOMCTBA, MOJIy4YeHHE, NpuMeHeHue. JlelicTBue
XJIOpa U XJOpPOBOJOpOJA Ha OpPraHu3M 4YelloBeKa. BakHeilne XJIOpUIApl U UX HAXOXACHUE B
IpHUpoJIE.

OO6mas xapakrepuctuka »31meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (QU3MYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB —
KHCJIOpPOJIa ¥ Cephl. AJUIOTPONHbBIE MOIU(UKALIUY KUCIOPO/Ia U cepbl. XUMUYECKUE CBOWCTBA CEPBHI.
CepoBosiopoJi, cTpoeHHe, (pusnueckre U Xumuueckue cBoucTBa. OKCHIBI cepbl KaK MPeICTaBUTENN
KUCIOTHBIX OKcuJoB. CepHas Kuciora, (U3MYecKue M XMMHUYECKHE CBOWcTBa (oOuIMe Kak
NpeCTaBUTENs KJlacca KUCIOT W crenuduyeckre). XUMHUUECKUE PEaKIMu, JeKallue B OCHOBE
HNPOMBIIIJICHHOTO croco0a MoiydeHus: cepHoil kuciorsl. Ilpumenenue cepHoil kuciaotsl. Comnu
CEpHOM KHUCIIOTHI, KAUeCTBEHHAs peakius Ha cynbhaT-uoH. HaxoxaeHue cepbl U €€ COeTUHEHUH B
npuposie. XUMHMUYECKOE 3arpsi3HEHUE OKpYKAIoWIEH cpeabl COSAUHEHMSIMH Cepbl (KHCIOTHbBIE
JTOKITH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €r0 Mpe0TBPAIICHHUS.

OO6mass xapakrepucTuka »3jeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKkTepHbIE CTENIEHU OKUCIIEHHS. A30T, paclipoCTpaHEeHHE B IpUpoje, GU3NUECKHUE U XUMHUECKHUE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (pu3nueckue M XUMHUYECKHE CBOMCTBA,
nojy4eHue u npuMenenune. Conu aMMOHMSA, UX (U3NYECKHE U XUMUUYECKHE CBOICTBA, MPUMEHEHHE.
KadecTBeHHast peakiyst Ha HOHbI aMMOHMA. A30THas KUCIIOTa, €€ MOJydyeHue, (QpU3MUECKue u
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XMMUYECKHE CBOicTBa (00IIME Kak TMpPEICTaBHTENS Kilacca KHUCIOT U cnenuduyeckue).
Hcnonb30BaHne HUTPATOB M COJIEH aMMOHHS B KadeCTBE MHHEPAJIbHBIX yA0OpeHui. Xumuueckoe
3arps3HEHUE OKPY)KAIOWIEH Cpenpl COSAMHEHUSMH a30Ta (KUCIOTHBIC MOXKIW, 3arps3HEHHE
BO3JlyXa, TOYBBl U BOJ0EMOB). Docdop, amnorponHsie Moaudukanuu docdopa, Guznyeckne u
xumudeckue cBoictBa. Oxcun docdopa (V) u dochopHas kucioTa, GU3NIECKUEC U XUMUUYECKHEC
CBOWCTBa, monyuyeHue. McnonpzoBanue pocdaroB B kKaueCTBE MUHEPAIBHBIX YAOOPEHHIA.

OOmas xapakrepuctuka »31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTETMIEHW OKUCIICHUS. YTJIEepOJ, aIIOTPOMHBIE MOIU(HUKAIMU, PACIPOCTPAaHEHHE B
npupoze, pu3nvecKue U XMMUYEeCKHe cBoWcTBa. AzncopOuus. KpyroBopor yriepoga B mpupoe.
Oxcunbl yriepona, ux (hU3WYeCKHe W XUMHUYCCKHE CBOMCTBA, JACHWCTBUE HA JKUBBIC OPTaHU3MBI,
MOJIyYeHUE W TPUMEHEHHE. DKOJIOTMUECKHE MPOOJIeMbl, CBs3aHHBIE ¢ OokcuaoMm yriepona (IV),
TUIOTE3a II100abHOTO MOTETJICHHS KITuMaTa, TapHUKOBBIN 3 dekT. YroapHas KUcIoTa U e€ COo,
ux (U3NYECKUEe U XUMUYECKUE CBOMCTBA, MOJydeHUEe U npuMmeHeHue. KauecTBeHHas peakuus Ha
KkapOoHaT-MoHbI. Vcnonb30Banne kapOOHATOB B OBITY, MEIUIMHE, IPOMBIIIJICHHOCTH U CEICKOM
XO35UCTBE.

[lepBoHauyanbHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COCIUHEHUSX YIIIepoja
(MeTaH, 3TaH, ATUJICH, AllCTUICH, ATAHOJ, TIIMLEPUH, YKCyCHass KUCioTa). IIpupoaHble HCTOYHUKH
YIJI€BOIOPOAOB (Yroiib, MPUPOAHBIN ra3, HedTh), IPOAYKTHI UX NepepaboTku (OEH3MH), UX POJib B
OBITY W TPOMBINUICHHOCTH. [lOHsATHE O OMOJOTMYECKH BAKHBIX BEIIECTBAX: JKUpPaAX, OenKax,
yIIeBOJax — M WX PONM B KU3HU 4YelloBeKka. MarepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usndyeckue W XHWMHYECKHE CBOWCTBa, IMOJYyYeHHE U TNPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O0mue npeacrasieHus 06 okcune kpemuus (I1V) u kpemHueBoi
kucinote. CHUITMKATHI, UX UCMOJIh30BaHKE B OBITY, B TIPOMBINUICHHOCTH. BakHel e cTpouTenbHbIe
MaTepualbl: KepaMuKa, CTEeKJIO, IIeMEHT, OeToH, kene300eroH. IIpobieMsr Ge30macHOro
WCTIOJIB30BaHUS CTPOUTEIBHBIX MAaTEePHAIIOB B IIOBCETHEBHOMN JKU3HU.

Xumuueckuii sIkcnepumenm:

U3y4YeHHe 0O0paslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI, MPOBEIECHUE
KAueCTBEHHBIX pEaKUUid Ha XJIOPUA-UOHBI W HAOIIOJEHHE MPU3HAKOB WX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (U3NYEeCKHe W XMMHUYECKHE CBOMCTBA TaJOICHOB M HMX COCAMHEHHH (BO3MOKHO
UCMOJIb30BaHUE BHJICOMATEpUANIOB), O3HAKOMIJIGHHE C OOpas3laMy XJIOpPHIOB (rajJlOre€HHU]IOB),
O3HaKOMJIGHHE C oOpasmamMu cepsl M €€ COeIMHEHHAMH (BO3MOXKHO — HCIIOJIb30BaHHE
BHJICOMATEpHAIIOB),  HAONIOZCHHE  Tpolecca  OOyrIMBaHUs ~ caxapa  MOJ  JACHCTBUEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, U3y4YEHHE XHUMHUYECKHUX CBOMCTB pa30aBiICHHON CEpHOM
KHCJIOTHI, MPOBEJCHUE KAYeCTBEHHOW peakIu Ha Cyinb(paT-WoH W HaOJIOJCHWE MpHU3HaKa e
MPOTEKaHUsl, O3HAKOMJICHHE C (U3NYECKUMH CBOMCTBaAMHU a3oTa, (ochopa M HUX COeAUHEHUN
(BO3MOXKHO HCIIOJIB30BAHHE BHUICOMATEPUAJIOB), 0Opa3iiaMu a30THBIX M (OCHOPHBIX YI0OpEHUH,
MOJIy4YeHue, cooupaHue, pacro3HaBaHUe U U3yYeHHE CBOWCTB aMMHUaKa, MPOBEICHHE Ka4eCTBEHHBIX
peaknuii Ha MOH aMMOHUS U PocdaT-uoH U U3yueHHe NMPU3HAKOB UX MPOTEKAHUs, B3aUMOICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MeNbl0 (BO3MOXKHO HCIOJIB30BAHUE BUACOMATEPHAJIOB),
U3yYeHHE MOJeNei KPHCTAIMUECKUX PEHIETOK anMasa, rpaduta, QysiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMK  PAaCTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM yIIEM H  YCTPOWCTBOM
MPOTHBOTa3a, TOJy4YeHHE, coOOMpaHue, paclo3HaBaHWE M H3YyYEHHE CBOICTB YIJIEKHCIIOTO Tasa,
MPOBEJICHNE Ka4eCTBEHHBIX peaklUii Ha KapOOHAT M CHUJIMKAT-MOHBI M U3yYeHHE MPHU3HAKOB UX
MPOTEKaHUsi, O3HAKOMJICHHE C TMPOAYKLUHEH CHUIMKAaTHOW TPOMBIIUICHHOCTH, pEelIeHUE
HKCHEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxxkHele HeMeTanbl ¥ UX COeTUHEHUS.

MeTa/jibl M MX COeIMHEHUSI
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OO0mast xapakTepUCTHKa XUMUYECKUX 3JEMEHTOB — METAJUIOB HA OCHOBAHUH UX TMOJIOXKECHHUS
B Ilepnognueckoit cucreme xmmuueckux siaeMeHTOB [[. M. MeHneneeBa M CTpOEHUS aTOMOB.
Crpoenue MetamuioB. Meraminyeckass CBSI3b U METaJUIMYecKash KpHUCTaUIMYEecKash pEelETKa.
DNEeKTpOXUMHUECKUI Psi  HanpskeHUd MetaioB. Dusmyeckne M XMMHUYECKHE CBOMCTBA
MeTtaisioB. OOmMe crnocoObl MmoixydeHus MeTayioB. [loHsATHE O KOPpO3WH METalIOB, OCHOBHBIE
crocoObl 3alMThl MX OT Koppo3uu. CrutaBbl (CTajib, 4YyryH, IIOPATIOMHHUHN, OpoH3a) M HX
[pUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: oJIokeHUE B [lepuoanueckon cucteMe XUMUYECKuX anemMeHnToB /1. M.
MeHeneeBa, CTpOCHHE UX aTOMOB, HAXO0XKJICHHUE B Npupoje. Pu3sndeckue U XUMHYECKUE CBOMCTBA
(Ha mpumepe HaTpust U Kajusi). OKCUIbl U TUAPOKCUABI HATPUS U Kanus. [I[puMeHeHne menouHbIX
METAJJIOB U UX COETUHEHHIA.

[[{erouHO3eMeNnbHBIE METAJIIIBI MAarHUM M KaldblUi: nojokeHue B [lepmonnueckoii cucreme
xumudeckux snmeMeHtoB . . MenzeneeBa, CTpoeHHME HMX aTOMOB, HAXOXIEHUE B MPUPOJE.
dusnyeckue M XMMHUYECKHE CBONCTBA MarHusl M Kaiuplus. BakHellne cOeAMHEHHs KalbLMs
(oxcua, TUAPOKCH, conn). KECTKOCTH BOABI M CLIOCOOBI €€ YCTpaHEHHUS.

AmomMunuii: nonoxenue B Ilepumogmueckoil cucreMe Xumudeckux siemeHto [ .
MeHngeneeBa, CTpOCHUE aToMa, HAXOXKACHHE B npupone. Pu3nueckue U XUMUYECKHE CBOMCTBA
amoMuHMsL. AMpOTepHbIe CBOMCTBA OKCHJIA U THAPOKCHA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepmoanueckoir cucreme xumuueckux odnemenroB /[l H.
MeHeneeBa, CTpOEHHE aToMa, HaXOXkAeHHe B mpupoae. Pu3nueckue M XUMUYECKHE CBOMCTBA
xene3a. Oxkcunbl, ruapokcuabl U conu skene3a (II) m skemesa (III), mx cocraB, cBolcTBa H
MIOJTyYEHHUE.

Xumuueckuii IKCcnepumenm:

03HAKOMJICHHE C 00pa3lilaMi METaJUIOB M CIUIaBOB, UX (PH3MUECKUMH CBOMCTBAMH, U3yUCHHE
pe3yIbTaTOB KOPPO3HH METAUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BUACOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICMCTBUSI OKCHZA KalblUsi M HATpus C BOAOW (BO3MOXHO  HCHOJb30BaHHUE
BUJICOMATEPHUAIOB), MCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, IpoOlEcca TOPEHHUs xKeinesa B
KHCII0poJie (BO3MOXKHO MCIONB30BaHUE BHIEOMATEPHATIOB), IPU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX
peakIii Ha WOHBI: MAarHUs, KaJbIMs, alfOMUHUS, HUHKA, kene3a (II) u xemeza (III), memu (I1),
HaOJI0/IeHUEe U OMMCaHHE MPOIIECCOB OKPAIIMBAHUS IJIAMEHHM MOHAMHU HATpPUs, KU U KaJbIH
(BO3MOKHO HCHOJb30BAHUE BHJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOMCTB I'MJIPOKCHAA
QIIOMMHMS M TUAPOKCHAA LMHKA, pEUIEHHE HKCIEPUMEHTANbHBIX 3aj1ad Mo Teme «Baxkueimue
METaJIJIbl U UX COCTUHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa um marepuansl B IOBCEJIHEBHOW JKM3HM 4eEIOBEKA. be3omacHoe HCIOIb30BAHME
BEUIECTB M XHUMHUYECKUX peakuuid B ObITy. IlepBas moMomip Npu XUMHYECKUX OXKOTax H
OTPAaBJICHHUSIX.

XHMMHYECKOE 3arpsi3HEHUE OKPYJKAIOLIEH cpenbl (IpenenbHasl IOIMyCTUMas KOHLIEHTPALUs
BeriecTs, nanee — [1JIK). Poib xuMuu B perieHun 3K0I0rn4eckux npooieM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAJIbI).

Meostcnpeomemmnule ceéa3u

Peanuzanyss MeXNpeaMEeTHBIX CBSA3€M IIPU M3YYEHUM XMMHH B 9 Kiacce OCYIECTBISAETCA
Yyepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITUN, SBISIOIIUXCS
CHUCTEMHBIMU I OTAEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
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OOmre ecTecTBEHHO-HAYYHbIE TOHSATHS: HAYYHBIA (PAaKT, THIOTE3a, 3aKOH, TEOPHsS, aHAIIU3,
CHHTE3, KJIACCU(HKAINSA, TEePHOANYHOCTh, HAOIIOJCHUE, OKCIEPHUMEHT, MOJICIHPOBaHUE,
U3MEpEHUE, MOJICIb, SIBIICHUE, TAPHUKOBBIN 3P QEKT, TEXHOJIOTHS, MAaTEPHAIIBL.

®usnka: wmarepus, aroM, OJEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIWA, W3O0TOIIB,
PaaMOaKTUBHOCTb,  MOJIEKYJIA, OJICKTPUUECKHHA  3apsl, HPOBOAHUKH,  HOJYNPOBOIHHKH,
JMRJICKTPUKH, (POTORJIEMEHT, BEIIECTBO, Telno, 00BEM, arperaTHOe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTb, KPUCTAJUIMYECKasl PElIETKa, CIUIaBbl, (pU3UYECKHe BETUYMHBI, €AMHULIBI
U3MEPEHNUs, KOCMUYIECKOE MPOCTPAHCTBO, INIAaHETHI, 3BE3/1bl, CoHIIE.

buonorus: ¢otocunres, apixanue, OWocdepa, IKOCUCTEMa, MUHEpAIbHBIE YIOOpEHMUs,
MHUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIILHBIC BEIISCTRA.

I'eorpadusi: atmocdepa, rugpochepa, MUHEpAIIbl, TOPHBIE MOPOAbI, TIOJIE3HBIE UCKOMAEMBIE,
TOIUTMBO, BOJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPEJIMETA

JIM4HOCTHBIE pe3yIbTaThl

JInuHOCTHBIE pe3ysbTaThl OCBOEHHMSI IPOrpaMMbl OCHOBHOTO o0O0mIero oOpa3oBaHUs
JTOCTHTAIOTCS B XOJie OOY4YeHHsI XMMHH B €IMHCTBE y4eOHOW M BOCIUTATEIBHOMN AEATEIbHOCTH B
COOTBETCTBHM C TPAIULMOHHBIMU POCCUHCKUMH COLMOKYJIBTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSAMHU, NPHUHATHIMH B OOIIECTBE MpaBWIaMH M HOPMAMM TIOBEICHHUS M CIIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHUs, CAMOPA3BUTHSA U COLMATTU3AMH 00yUYaIOIIUXCSl.

JIMuHOCTHBIE pe3yJbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM IO3UTHBHBIX LIEHHOCTHBIX OpPHEHTALMH W paACIIMPEHHE OMbITa AEITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY M HAyYHOMY
HACJIe[INI0, TOHMMAaHUS 3HAYEHHUs XHUMHUYECKOM HayKM B JKM3HM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOW HHQOpMAIMed O MepefoBbIX AOCTIXKEHUSX U OTKPBITHUAX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MHUpa
1 00IIEeCTBA;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

NPEJCTAaBICHUS O COLMAIBHBIX HOPMax M MpPaBUIaX MEXKJIMYHOCTHBIX OTHOILICHUH B
KOJIJICKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOW, y4eOHO-
HCCIIEIOBATENbCKOM, TBOPUYECKONW M APYTUX BUAAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpazHOM
COBMECTHOH JEATENbHOCTH INPH BBINOJHEHUHM Y4YeOHBIX, IO3HABATENbHBIX 337y, BbINOJIHEHUH
XUMHUYECKUX SKCIEPUMEHTOB, CO3JJaHUH Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIM B Tpoliecce 3TOM y4eOHO! NesITeIbHOCTH, TOTOBHOCTH OLICHWBATh CBOE MOBE/IEHHUE
U TOCTYIKHU CBOMX TOBapHUIEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHHUSA:

MHUPOBO33PEHUYECKUE  MpPEJICTaBICHUs] O  BEIIECTBE M XUMHUYECKOM  peaKiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKH M COCTAaBJISIONIME OCHOBY JUIS
MIOHUMAaHMS CYIHOCTH Hay4YHOH KapTHUHBI MUpA, NPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSL MIPUPOJBI, B3aUMOCBS3AX UYeJIOBEKa C MPUPOAHOM CPENOH, O pOJIM XMMHMU B IO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHBBI, HalpaBICHHbIE Ha IIOJy4YeHHE HOBBIX 3HAHUM IO XUMHH,
HEoOXonuMble Il OOBSICHEHUS] HAOMIONAaeMBbIX IPOLECCOB U SIBJICHUM, I03HABAaTEIbHOM,
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MH(POPMALIMOHHOW U YUTATENbCKON KYJIBTYpPbI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEILHONW PabOTHI C
y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOM JIUTEPATypoH, JOCTYNHBIMH TEXHUYECKUMHU CpPEICTBAMU
MH(GOPMaILMOHHBIX TEXHOJIOTHH;

uHTepec K OOyYeHHUI0 W TO3HAHHIO, JHOO03HATEIbHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
€caM000pa30BaHUIO, MPOEKTHOW M HCCIIEOBATENbCKON JIeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HATNPaBIEHHOCTU U YPOBHSI OOYUYECHHUsI B IajbHEHIIEM;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTHU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 310POBbIO, YCTAaHOBKHU
Ha 3/0pOBBIA 00pa3 >KU3HU, OCO3HAHWE IIOCIEACTBUH M HENPUATHE BPEIHBIX MPUBHIUEK
(ynmorpebsieHUsT alKorofisi, HApKOTUKOB, KYypEHHs), HEOOXOAUMOCTH COOIIOACHUS TpaBUIl
0e301acHOCTH TP 0OpaIeHUH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U PeasIbHOM JKU3HU;

5) Tpy10BOr0 BOCIMTAHUSA:

MHTEpEeC K MPAKTUYECKOMY H3y4YeHUIO Mpodeccuil U Tpyna pa3MyHOrO poja, YBaKEHUE K
TPYZy W pe3yJbTaTaM TPYAOBOH IEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS NIPEIMETHBIX
3HAaHUU 10 XUMUHU, OCO3HAHHBIN BHIOOP MHAMBHUIYAIbHON TPACKTOPUH MPOJIOIIKEHHST 00pa3oBaHUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HMHTEPECOB U
MOTPEOHOCTEH, YCIEeIHON MPOPECCHOHANBHON ACITENIFHOCTA U PA3BUTUS HEOOXOJUMBIX YMEHUH,
TOTOBHOCTD aJaliTUPOBAThCS B MPO(ecCHOHANIBHON cpefie;

6) 3K0J10rMYeCcKOro BOCIIUTAHMSI:

HKOJIOTMYECKHU [eeco00pa3Hoe OTHOIIEHHE K MPHUPOJAE KaK MCTOUYHUKY XKU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMAHUE LIEHHOCTU 3J0POBOrO0 M 0€30MacHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DPM3NUYECKOMY U IICUXMUYECKOMY 3/10pPOBBIO, OCO3HAHHE
LEHHOCTU COOJIIOJICHHs MpaBUi 0€30MacHOr0 MOBEACHHS MpPU paboTe C BELIECTBAMH, a TaKKe B
CUTYalUsX, YTPOKAIOIIUX 3/10POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, NIOJydaeMble IIPU M3YUYEHUM XHUMUH, JJIS PELIEHUs 3ajad,
CBSI3AHHBIX C OKpY’KalUIEd MPUPOJHON Cpelor, Uil TOBBIIIEHUS YPOBHS 3KOJIOTHYECKOMN
KyJbTYpbl, OCO3HAHUA TIJI00AJBHOIO XapaKTepa HKOJIOTMYECKUX MpoOJieM M MyTed MX pelIeHHs
MIOCPEJICTBOM METOJOB XUMHUHU, 3KOJOTMYECKOTO MBIIUICHUS, YMEHHsSI PYKOBOACTBOBAaTbCS UM B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMATIbHOM MPAKTHUKE.

MeTanpeaMeTHble pe3yJabTaThl

B cocraBe MeTampeaMETHBIX pPE3yJIbTAaTOB BBIACISAIOT 3HAYMMbIE A7 (OPMHUPOBAHUS
MHUPOBO33pEHUs] OOIIeHAYYHBIE TOHATHS (3aKOH, TEOpHs, NMPHHLMUI, TUNOTEe3a, (aKT, CHCTEMa,
IpOIIeCC, SKCIEPUMEHT U JPyroe.), KOTOpbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
npeaMeTax M MO3BOJSIOT HA OCHOBE 3HAHMM M3 ATHX IMpeIMeToB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOH HAay4YHOM KapTUHE MHpa, U yHHMBEpcalbHble ydyeOHble IeWCTBUS (I103HABATENIbHBIC,
KOMMYHHUKATHBHbBIE, PETYIATHUBHBIE), KOTOpbIE 0OecrneynBaroT (OopMHpOBAaHHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBIICHUIO YUEOHOM e TEIbHOCTH.

IHo3naBaTeibHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JlornyecKue AeHCTBUA:

YMEHHMSI UCTIOJIb30BaTh MPUEMBI JJIOTUYECKOTO MBIIIJIEHHSI IPU OCBOCHUU 3HAHUM: PACKPHIBATh
CMBICII XUMUYECKHUX TOHATUHN (BBLACIATh UX XapaKTEpHbIE IPU3HAKHU, YCTAHABINBATH B3aUMOCBS3b
C ApYTUMU MOHSATUSMH), UCIIONb30BATh MOHATHUS AJi1 OOBSCHEHUS OTIENIbHBIX (DAKTOB U SBIICHUI,
BbIOMpaTh OCHOBAHUS U KPUTEPUHU Ui KJIACCU(UKALMKU XUMHUYECKHX BELIECTB U XMUMHUYECKUX
peaxiuii, yCTaHaBIUBaTh MPUYHMHHO-CIICJICTBEHHBIE CBSI3U MEXIy OOBEKTaMU H3y4YeHHS, CTPOUTHh
JIOTUYECKHE pacCyXAeHHUs (MHAYKTUBHBIC, NEAYKTHBHbIC, IO aHAJIOTWU), JeJaTb BBIBOABI U
3aKITIOYEHUS;
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yMEHHE NPHUMEHATh B IPOLIECCE IO3HAHUS MOHATUS (IPEIMETHBIE M METAlpEeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHH, IPEoOPa30BbIBATh HIMPOKO
IPUMEHSEMbIE B XUMHUU MOJIEIbHbIE NPEJCTaBICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XuMHueckas (opMmyna U ypaBHEHHE XHUMHUYECKOM peakiud — TpH pelIeHudu Yy4deOHOo-
[TI03HABATEJIbHBIX 33/a4, C Y4ETOM ITHUX MOJEIbHBIX MPEACTABICHUI BBISABISATh U XapaKTEPU30BaTh
CYIIECTBEHHbIC NMPU3HAKH M3YYaeMbIX O0BbEKTOB — XUMHUECKUX BEIIECTB U XUMHUYECKHX PEaKLUH,
BBISIBJIATH OOIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBS3H U IPOTUBOPEUHS B H3y4aEeMbIX
Ipoueccax U sBJICHUSIX.

Ba3oBble uccienoBarebcKkue 1eHCTBHA:

YMEHHE UCTIOI30BaTh MOCTaBICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS, a TaKKe
B Ka4ecTBe OCHOBHI JUIsl (DOPMHUPOBAHHSI THIOTE3bI MO MPOBEPKE MPABHIBHOCTU BHICKA3bIBAEMBIX
CYXJICHUM;

MPHOOpPETEHNE OIbITa IO IUIAHWPOBAHUIO, OPraHU3alMd U TPOBEACHHUIO YUYCHHUUYECKHX
HKCIEPUMEHTOB, YMEHUE HAOJII0JaTh 332 XOJO0M IPOLECCa, CaMOCTOSTEIbHO MPOTHO3MPOBATH €T0
pe3yabTar, (QopMyIHMpoBaTh OOOOMICHHWS W BBIBOJIBI IO pPE3yJibTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHMSI, COCTABIIATh OTYET O MPOJICTaHHON padoTe.

Pab6ora ¢ undopmanmeii:

yYMEHHE BBHIOMpATh, aHATM3UPOBATh M MHTEPIPETHPOBATH HH(POPMAIIHIO Pa3TUIHBIX BUIOB U
dbopM TpelncTaBICHUS, IMOJy4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JHUTEpaTypa
XUMHUYECKOTO COJIepKaHMs, CIPAaBOYHbIE MOcoOus, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE TPUMEHSATh Pa3lIMYHbIE METOJbI U 3alpOChl TPU TMOUCKEe U 0TOOpe MH(pOpMAIUH U
COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOAMMBIX JUIS BBITOJHEHHUS YYEOHBIX M MO3HABATENBHBIX 3a/1a4
OTIpENIeIEHHOTO THIA, NPUOOPETEeHHE OmbITa B O00JACTH HCIONB30BaHUA WH(POPMAIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHH, OBJa/JieHHue KYyJIbTypOil aKTHMBHOI'O HCIOJB30BaHUS PA3IUYHBIX
MOWCKOBBIX ~ CHCTEM, CaMOCTOSITETIbHO BBIOMpAaTh ONTUMAIBHYI (OpPMY  TPEICTaBICHHS
uHbOpMallMl M WILIIOCTPUPOBATh pElIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JharpaMMaMu,
npyrumu opmMamu TpaduKu ¥ ©X KOMOWHAIIUSIMHY;

YMEHHE HCIIONB30BaTh W AaHAJM3UPOBATh B Tpolecce Y4YeOHOH M HCCIIeIOBATENbCKOM
JeSTeNbHOCTH UH(OPMAIINIO O BIMSIHIM MMPOMBIIIIEHHOCTH, CETbCKOTO X03sICTBA U TPAHCIIOpTa HA
COCTOSIHUE OKPY KAOIIEH MPUPOTHON CPEbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe 1eiCTBHUS:

YMEHHS 3a7aBaTh BOIIPOCHI (B X0/1€ rajnora u (WiiM) TUCKYCCHH) IO CYIIECTBY 00CYK1aeMoi
TEMBI, POPMYJIMPOBATH CBOM MPEIUIOKEHUSI OTHOCUTEIFHO BBITOIHEHHS MTPEUIOKEHHON 3a/1a4H;

YMEHHUSI IPEJICTABNIATh OMyUYeHHbIE pPe3yIbTaThl MO3HABATENBHOMN NESTENIHHOCTH B YCTHBIX U
MUCBbMEHHBIX  TEKCTax; JlelaTh MPE3eHTAllMI0  Pe3yJbTaTOB  BBIMOJHEHHS  XUMHUYECKOTO
SKCIepUMeHTa (71a0opaTopHOro OIbITa, JabOpaTOpHOl pabOThI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIHHOH M
MCCIIEIOBATEIBCKON ESITEILHOCTH MPH PEIICHNH BO3HUKAIOUIMX MPOOJIEeM Ha OCHOBE y4€Ta 00X
MHTEPECOB W COIJIACOBaHUS MO3UIUN (00CYKIeHHsS, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBD,
KOOPJWHAIIMS COBMECTHBIX JICHCTBHIA, OTIPE/ICTICHUE KPUTEPHUEB IO OIEHKE Ka4eCTBa BBHITOIHEHHOM
paboThI U ApYyTHE).

PeryisiTuBHBbIE YHHBepPCAJIbHbIE yYeOHbIe 1eiicTBUA:
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YMEHHE CaMOCTOSITEIBHO OMNPENENATh LU JEeATeIbHOCTH, IUIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U TIPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BEIOMpATh Hanboee
s exTuBHBIE CITOCOOBI PEIICHUs YUYeOHBIX U IMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEILHO COCTABIATh
WM KOPPEKTHPOBATH IMPEVIOKEHHBIM aJITOPUTM JEHCTBUU NPU BHIIIOJHEHUH 33JaHUN C YyU4ETOM
MOJy4YEHHUs HOBBIX 3HAHMM 00 H3ydaeMblX OOBEKTaX — BEIIECTBAX M PEaKIUsAX, OLEHUBATH
COOTBETCTBUE IMOJYYEHHOTO pe3yjibTaTa 3asBICHHOM 1EIM, YMEHHE HCIOJIb30BaTh W
aHAJIM3UPOBAaTh KOHTEKCTHI, Mpe/jiaraeéMble B YCIOBUH 3aJaHUM.

IIpeaMeTHbIE pe3y/abTaThI

B cocraBe mpeaMETHBIX pE3yNBTaTOB TI0 OCBOCHUIO OO0S3aTEIBHOTO COJIEpIKaHUS,
YCTAaHOBJICHHOTO JIaHHOW  (pemepanpbHOl  pabodeil MmporpaMMoOM, BBIJCISIOT: OCBOCHHBIC
00yJaromMMuUCs HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM, CIeM(PUISCKUE IS IPEIMETHON
obnmact «XuMUS», BHUIBI JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYAI[HUIX.

K koHity oOyueHuss B 8 kijiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTtb CHOPMHUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:
® PpPACKpHIBATh CMBICII OCHOBHBIX XMMHUYECKUX TOHSITHI: aTOM, MOJIEKYJIa, XUMUUYECKHUI AJIIEMEHT,
MIPOCTOE BEIECTBO, CJIOXHOE BEHIECTBO, CMECh (OJAHOPOJHAs U HEOAHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsi ¥ MOJICKYJIIpHAs Macca, KOJIMYEeCTBO BEIIECTBA, MOJIb, MOJISIPHAsT Macca,
MaccoBas JIOJS XUMHUYECKOTO DJIEMEHTAa B COCIMHECHHH, MOJIAPHBIA 00BEM, OKCHJ, KHCJIOTA,
OCHOBaHHWE, COJIb, DJJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJIECHHS, XUMHUYECKas peakuus,
KJIacCU(pUKAIUsl pPeaKlUid: PeaKUH COCIWHEHUS, PEaKUUU PpasJIOKEHUs, peakluu 3aMelleHus,
peakiuu oOMeHa, 3K30- U DHIOTEPMHUYECKHE PEaKINH, TEIUIOBOM 3 (deKT peakiuu, sapo aroma,
AIIGKTPOHHBIN CJIOW aToma, aToMHasi OpOuTallb, paAMyC aTOMa, XUMHUYECKas CBs3b, MOJSPHAS U
HETOJISIpHAsE KOBAJIGHTHAs CBSI3b, MOHHAs CBSA3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBasi O
BellleCTBA (ITPOLICHTHASI KOHIICHTPAIIMsI) B paCTBOPE;
® JLUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUYECKUX MOHATHH U MMPUMEHSATH 3TH MMOHATUS TIPH
OTIMCAaHUU BEIIECTB U WX MPEBPAIICHUN;
® CIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JI COCTaBlieHHS (OpMyN BEIIECTB U ypaBHEHUN
XUMUYECKUX PEAKLUN;
® OmnpeneNsITh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTENCHb OKHCICHUS
AIIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAAICKHOCTh BEIIECTB K OMpPEIEIEHHOMY KIilaccy
COCIIMHEHUH 10 (popMyJiaM, BUJ] XUMHUYECKON CBS3HM (KOBAJICHTHAS W MOHHAS) B HEOPTAHHMUECKUX
COC/IMHECHMUSIX;
® packpbiBaTth cMbIci [leprnoanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAaHUE
MEePUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX OJEMEHTOB OT WX TIOJOKCHHS B
[lepnonnueckoii cucteme, 3aKOHOB COXPAHEHUs MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOraapo;
® ONUCHIBATh M XapaKTepu30BaTh TaOnuuHyro (opmy I[lepuonndeckoil CHUCTEMBI XUMUYECKHX
AIIEMEHTOB: pa3jMyaTh MOHATHUS «TJIaBHasg moiarpynmna (A-rpymnma)» u «nobouHas noarpymnma (b-
TpyMIa)», Malible ¥ OOJNbIINE MEPHOJIbI, COOTHOCHTH 00O3HAUCHUS, KOTOPhIC MMEIOTCS B TaOIHUIIE
«Ilepnonnueckass cucrema xumuueckux odieMeHtoB J[. M. MenngeneeBa» ¢  4YHCIOBBIMHU
XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsl s/pa, o0Iee Yucio
AJIEKTPOHOB U PacHpeieTICHUE UX MO AIEKTPOHHBIM CIIOSIM);

* iIaccu(UIUPOBATh XUMHUUYECKHUE 3JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKHUE PEaKIuu
(110 4KCITy ¥ COCTaBY YYacTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIIOBOMY 3D (]eKTy);



15

® XapaKTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPK/1asl OMMCAaHUE MPUMEpPaMU MOJIEKYJSPHBIX YPaBHEHHUH COOTBETCTBYIOLIUX XHUMHUYECKUX
peakuuii;
® [POTHO3UPOBATH CBOWCTBAa BEIIECTB B 3aBUCHUMOCTH OT UX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPALICHUI B Pa3IMYHBIX YCIOBHSIX;
® BBIYKMCIATH OTHOCHUTENIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMUYECKOTO 3JIeMEHTa Mo (opMyJie COEAMHEHHs, MacCOBYIO JIOJIIO BELIeCTBa B PaCTBOPE,
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINH;
® [IPUMEHATh OCHOBHBIE ONEPALIUU MBICIUTEIBHON JESATENIBHOCTH — QHAINU3 U CUHTE3, CPABHEHUE,
00001IIeHre, CHUCTeMATH3AINI0, KIACCH(UKAIINIO, BHISBICHUE MPUYMHHO-CIICICTBEHHBIX CBS3CH —
JUIS U3YYEeHHsI CBOWCTB BEILIECTB M XUMUYECKUX PEaKUi, €CTECTBEHHO-HAYYHbIE METObI TO3HAHUS
— HaOJII0IeHNEe, U3MEPEHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (peasibHbIN U MBICIICHHBIN);
® clef0BaTh IMpaBUIaM MOJIb30BAHUS XUMUYECKOM MOCYI0M U 1a00paTOpHBIM 000PYJOBaHHUEM, a
TaKXKe MpaBUIaM OOpAIIeHUs! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBIMOJIHEHHIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOMpPAHHIO ra3000pa3HbIX BEIIECTB
(Booposia M KHCIOpOJa), NPUTOTOBJIEHHIO PACTBOPOB C ONPECIEHHOM MaccoBOM Jaoiel
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATH M IMPOBOAUTH XMMHMUYECKHUE SKCIEPUMEHTHI IIO
pacro3HaBaHWIO pPACTBOPOB IIEJNIOYEH W KHCIOT C TOMOIIBIO HMHIAKATOPOB  (JTaKMYC,
¢beHondranent, METUIOPAaHXK U IPyTHe).

K xoniy oOyuenuss B 9 kjiacce mpeaMeTHbIE Pe3yJbTaThl HAa 0a30BOM YpOBHE JOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:
® PpPACKpPBIBATH CMBICII OCHOBHBIX XMMHYECKUX MOHATHI: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKyJa,
UOH,  KaTWOH, AaHWOH, IIPOCTOE  BEUIECTBO,  CJIOXKHOE  BEIIECTBO,  BAJECHTHOCTb,
ANIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peaklMs, XUMHYecKas CBS3b,
TeroBor 3((eKT peakiuu, MOJb, MOJAPHBIH 00BEM, pacTBOpP, DICKTPOJIUTHI, HEIIEKTPOIHUTHI,
ANIEKTPOJIMTUYECKAs] JTUCCOLMAIUs, pEaKIud HOHHOro oOOMeHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHe, 00paTUMble U HEOOpATUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIECHHE UM BOCCTAHOBJICHHE, aJIOTPONHs, aM(OTEPHOCTD,
XUMHYECKas CBs3b (KOBAJICHTHAs, HOHHAsI, METAJIMUECKas ), KpUCTa/lInyeckasi perérka, Koppo3us
METAJIJIOB, CIUIaBbI, CKOPOCTh XUMHUUYECKON peakluu, NMpeAeabHo AomycTuMas KoHueHtpauus [1JIK
BEIIECTBA;
® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX NOHATUN U IPUMEHSTH 3TU NOHATHUS NIPU
OIMCAaHUU BEIIECTB U UX MPEBPALLEHUII;
® CIIOJIB30BATh XMUMHUYECKYIO CHUMBOJIUKY JJI COCTaBJeHHS (QOpMyJ BEIIECTB W ypaBHEHUI
XUMHUYECKUX PEAKIUM;
® OmnpeneNsTh BaJCHTHOCTb W CTENEHb OKUCICHHS XHMHYECKUX HJIEMEHTOB B COCIMHEHMSIX
pPa3IMYHOTO COCTaBa, MPHUHAJUICKHOCTh BEHIECTB K ONpEACNEHHOMY KIIacCy COEIWHEHUH 110
dbopMynaM, BUJ XMUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAS, METAJTUYECKas) B HEOPTaHUYECKUX
COCAMHEHMSX, 3apsil MOHAa IO XUMHUYECKOW (opmyle, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCAUHEHUMN, THUI KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
® packpbeiBaTh cMbich llepuoamueckoro 3akona /. M. MenpaeneeBa U JE€MOHCTPUPOBATH €r0
MOHMMAaHUE: OIUChIBaTh M XapakTepu3oBaTh TabmuuHylo ¢opmy Ilepuonuyeckoil CUCTEMBbI
XUMHUYECKHUX 3JIEMEHTOB: pasjuyaTh IMOHATHS «IJIaBHasg mnoArpymnmna (A-rpynma)» U «1mododHast
noarpynna (b-rpynma)», maneie W OoJbIIME TEPUOABI, COOTHOCHUTH OOO3HAYEHUS, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON Tabmuie, ¢ YHCIOBBIMH XapaKTEpPUCTUKAMU CTPOCHUS aTOMOB
XMMUYECKHX JJIEMEHTOB (COCTaB U 3apsj sAApa, o0lee YUCIIo JIEKTPOHOB U paclpesiesieHue UxX Mo
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SJICKTPOHHBIM CJIOSIM), OOBSACHATD O6H.[I/Ie 3aKOHOMCPHOCTHU B UBMCHCHHUU CBOMCTB DJIEMEHTOB M UX
CO@HI/IHCHI/Iﬁ B IIp€aciiax MaJlbIX MEPHUOAO0B U INIaBHBIX IMOATPYIIIL C y‘-IéTOM CTPOCHUA UX ATOMOB;,

o KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHYCCKUEC JJICMCHTBI, HCOPraHMYCCKHUE BCUICCTBA, XUMHWYCCKHUE PCAKIIUU
(10 YMCITy M COCTaBy YYacCTBYIOIIMX B PEAKLUH BEIIECTB, MO TEINIOBOMY (P QEKTy, 0 N3MEHEHHIO
CTETNCHEH OKUCIICHNSI XUMHYECKHUX JIEMEHTOB);

® XapakTepu3oBaTh (ONMHUCHIBaTh) OOIIME U creuu(pUUYEecCKUe XUMHUYECKHE CBOMCTBAa MPOCTBHIX U
CJIOKHBIX BEIIECTB, MOATBEp)KJasi ONUCAHHE MPUMEpPaMHM MOJIEKYJISAPHBIX M MOHHBIX YPaBHEHUM
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKIII/If/'I;

® COCTaBJIATH YPABHEHHS IEKTPOIUTUUECKOMN AUCCOLMAIIMN KUCIIOT, EI0UeH U coJiel, MoTHbIe U
COKpAaIlIEHHbIE YPAaBHEHUS pEaKlIUid HOHHOTO OOMEHa, YpaBHEHHS DPEaKIMi, MOATBEPHAAIOIINX
CymCeCTBOBAHUC Te€HETUYECKOH CBSI3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIACCOB;

® DPacKpbIBAaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPECTBOM COCTABIICHHS
AIIEKTPOHHOTO OajlaHca 3TUX PeaKInii;

® [IPOTHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BO3SMOXKHOCTH NMPOTEKAHHS
XMUMUYECKUX MPEBPAIICHUI B pa3IMYHbIX YCIOBUSX;

® BBIYUCIATH OTHOCHTENBHYIO MOJICKYJSIDHYI0 M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa 10 (OpMyJie COEIUHEHHs, MAacCOBYIO [OJIIO BEILIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOW PEaKIINH;

® coO0IaTh MIpaBUJIa MOJIB30BAHUS XUMUYECKOW MOCya0M U JabopaTopHbIM 000pyAOBaHUEM, a
TaKKe MpaBWJa OOpAIEHHs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSIMHU IO BBIOJHEHUIO
7a00paTOPHBIX XHMMHYECKHX OIBITOB IO IOJYYEHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMuaKa ¥ yriIeKHcioro rasa);

® [POBOJUTH pEAKLUH, MOATBEPKIAIOIINE KAueCTBEHHBIH COCTaB pa3IUYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM IyTEM XJIOpHI-, OpoMua-, Womua-, kapboHat-, Qocdar-, cuimkar-,
Cyﬂb(i)aT-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHA WU MOHBI U3YYCHHBIX MCTAJIJIOB, IPHUCYTCTBYIOIIUC
B BOAHBIX pacTBOpax HCOPraHMYCCKUX BCIICCTB;

o IMPUMCHATH OCHOBHBIC OIICpaliun MBICIIUTETbHOM ACATCIIBHOCTHU — aHAJIN3 U CUHTE3, CPABHCHUC,
00001IeHNe, CHCTEeMaTH3alNIO, BBISIBICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl W3y4YCHUS
CBOHCTB BEIIECTB M XHMHUYECKUX PpEaKIHH, eCTECTBEHHO-HAyYHBIE METOIbI TIO3HAHUS —
HaOJIr0/IeHUe, U3MEPEHUE, MOJIETTMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
OcHOBHbBIE
Ne Haumenosanuu Yueonbie | KontpoJbnbl [[IpakTuueckn HanpanJIens
€ pa3aesioB U J0P/LHOP | BocnuTarte/b
n/n 4achbl e padoThbl e padoThbl N
TeM HO¥
JeATeJIbHOCTH
1 [TepBonayanbx bubnnoreka LIEHHOCTH
bIE XUMHUYECKHUE HOK HAY4HOTO
20 1 2
ITOHATHUS https://m.edsoo. | To3HaHUS
ru/7f41837¢
2 Baxxueiimme bubnuoreka IIEHHOCTH
MPEICTaBUTEIHN 30 5 3 1HOK Hay4YHOT'O
HEOPTraHUYECKH https://m.edsoo. |mo3HaHUS
X BEILECTB ru/7f41837¢
3 [Tepuoanuecku bubnuoreka LIEHHOCTH
W 3aKOH H® HOK Hay4YHOTO
[lepuoanuecka https://m.edsoo. | to3HaHUA
s cucTeMa ru/7f41837¢
XUMUYECKHUX
anemeHToB  /JI.
n.
Menneneena. 18 1
Crpoenue
aTOMOB.
XumMuueckas
CBSI3b.
OKUCIIUTEIBHO-
BOCCTAaHOBUTEII
bHbIE PEAKIUU
OO01iee KOJIHYECTBO
JacoB no 68 4 5
nporpamMmme
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TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC
OcHoBHBIE
Haumenosa HanpaBJeHUs
Ne HHUE YueOnble | Kontpoabnsbie | [IpakTnueckue JOP/MIOP | Bocnuratennn
n/n | pa3aeioB u 4achl padoTsbI padoThI oi
TEeEM
JesITeJIbHOCTH
1 BentectBo n Bbubianoreka EHHOCTH
XUMHYECKUE HOK HAaY4YHOTO
17 2 1
peaxiuu https://m.edsoo.r | mo3HaHus
uw/7f41a636
2 Hemetamsl Bbubianoreka [EHHOCTH
U UX HOK HAaY4YHOT'O
25 1 4
COEIMHEHUS https://m.edsoo.r | To3HaHUI
u/7f41a636
3 Mertannel u Bbubnuoreka IIEHHOCTH
ux HOK HAay4YHOT'O
20 1 2
COEIMHEHHUS https://m.edsoo.r | mo3HaHUS
w/7f41a636
4 Xumus u bubianoreka LIEHHOCTU
OKpYy>Karola 6 HOK HAaY4YHOT'O
s cpena https://m.edsoo.r | To3HaHUs
w/7f41a636
Oo6miee
KOJINY€eCTBO 63 4 7
JacoB mo
nporpamMmme

YYEBHO-METOAHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA
* Xumus, 8 kmacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagko C.A., AximonepHoe 0OIIECTBO
«3narenbctBO «IIpocBemienue»
* Xumus, 9 knacc/ T'abpuensa O.C., OctpoymoB WN.I'., Cnaagko C.A., AximonepHoe 0OIIECTBO
«M3narenbctBO «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI J1JISI YUUTEJIA
Xumusa, 8 kmacc/ Pymsuruc I'.E., ®enpaman @.I'., AxmuonepHoe obmiectBo «M3maTenscTBo

((HpOCBeH_[eHI/Ie»

Xumusa, 9 kmacc/ Pymsutuc I'.E., ®enpaman @.I'., AxmumonepHoe obmiectBo «M3maTenscTBO

((HpOCBeH_[eHI/Ie»

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/

