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HHOACHUTEJIBbHAA 3AIIUCKA

IIporpamma o XMMuu Ha ypoBHE OCHOBHOTI'O 00I1Iero 00pa30BaHMs COCTaBJIEHA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHSI OCHOBHOI 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
oOuiero oopaszoBanus, npeacraBieHHbx B @PI'OC 00O, a Takxe Ha OCHOBE (pesiepanbHO
paboueil mporpaMMbl BOCIIUTaHUA U C YYETOM KOHLEIIMU IIPEnojaBaHusl yueOHOro rpeaMeTa
«Xumus» B 00pazoBaTenbHbIX oprannsanusax Poccuiickoit denepanuu.

[IporpaMma o xumuu 1aét NpeaCTaBICHUE O LENsIX, OOUIeH cTpaTeruu 00y4eHus,
BOCIIUTAHMS U PA3BUTHUS 00YYAIOUINXCS CPEACTBAMHU YU€OHOI O MpeIMETa, yCTaHABINBACT
00s13aTeNbHOE IIPEIMETHOE COIEPIKaHUE, IPEAyCMaTpUBAET paclpeiesIeHHe ero 1o KilaccaM U
CTPYKTYPUPOBAHHE 10 pa3iesiaM U TEMaM ITPOrPaMMBbI 10 XUMHH, ONIPEAEIIAET KOJINYECTBEHHBIC
1 KaYECTBEHHBIE XapaKTEPUCTUKU COLEPKAHMS, PEKOMEHIYEMYIO ITOCIIEJ0BATEIBHOCTD
W3Y4YEHUS XUMHUH C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€EH, JOTUKU y4eOHOIO
Ipoliecca, BO3PaCTHbIX 0COOEHHOCTEH 00yJaromuxcs, onpeenseT BO3SMOXKHOCTH IIpeaAMeTa s
peanu3anum TpeOOBaHUH K pe3yabTaTaM OCBOCHUS OCHOBHOM 00pa30BaTebHON MPOrpaMMBbl Ha
YpOBHE OCHOBHOI'0 00111ero 00pa3oBaHusl, a TaKke TpeOOBaHUHN K pe3yIbTaTaM 00y4eHHs] XUMUU
Ha YpOBHE LieJIel U3y4eHHs IIPEeIMETa U OCHOBHBIX BUJIOB YU€OHO-II03HABATEIbHON
JeSITEIbHOCTH 00y4aroIIerocs o OCBOCHUIO y4eOHOTO COIepIKaHUS.

3HaHHE XUMHUH CITY>KUT OCHOBOM I (hOPMHUPOBaHMSI MUPOBO33PEHHS 00YUarOIIErocs, €ro
MIPEICTABICHUH O MaTepUaAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT GOPMHUpYEMble XUMHUEH
MIPEICTABICHUS O B3aUMOIIPEBPALIEHUSIX SJHEPTUU U 00 HBOJIIOLIMU BELIECTB B IPUPOJE, O MyTIX
peleHus rino0aabHbIX IPo0IeM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM,
HHEPreTUYeCKOH, MUIIEBOM U SKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH JUIs caMOpa3BUTHSA U OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011ei U PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHNUE MBIIUIEHUSI U TBOPUYECKUX CIIOCOOHOCTEN 00yUarommxcs,
HaBBIKOB UX CAMOCTOSTEJIbHON y4eOHOW AesITeIbHOCTH, SKCIIEPUMEHTAJIBHBIX U
HCCIIEIOBATENILCKUX YMEHUH, HEOOXOAMMBIX KaK B IOBCEIHEBHOW )KU3HHU, TaK U B
po¢eCCUOHAIBHON AEATENbHOCTH;

3HaKOMMUT CO CHEIM(PUKON HAyYHOTO MBIIIICHHS], 3aKJIa/IbIBAET OCHOBBI 1IEIOCTHOTO
B3IJI511a HA €IMHCTBO MPUPO/IbI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM 3TAllOM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00Y4aroLIUXCs;

cHocoOCTBYET (HOPMUPOBAHHIO LIEHHOCTHOT'O OTHOLIEHHS K €CTECTBEHHO-HAYYHbBIM
3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa30BaHUE
o0ydJaronmxcs.

JlaHHbIEe HaNpaBJICHUs B 00Y4EHUN XUMHUU 00€CIIeUnBAIOTCS CIICIIM(PUKON coaep KaHus
y4eOHOro MpeaMeTa, KOTOPBIN SBJISETCS MeJaroriuecky aanTHPOBAHHBIM OTpaKEHUEM
0a30B0il HAyKH XMMUU HA ONpPeIEeIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001I1eTO 00pa30BaHUsi OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIUMHUCS CUCTEMbI IEPBOHAYATIBHBIX IOHATHH XMMUHU, OCHOB HEOPraHMYECKOW XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUUMBIX MOHATUN OPraHUYECKON XUMUHU.

CrpykTypa conepkaHusl MPOrpaMMBbl TI0 XUMHUH ¢(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ uzydenuro. ConeprkaHue CKIaAbIBACTCS U3 CUCTEMBI IIOHATUN O XMMUYECKOM
3JIEMEHTE U BEILECTBE U CUCTEMbI OHATHIA 0 XMMUYECKOH peakiuu. O6e 3TH CUCTEMBI



CTPYKTYpPHO OpraHMW30BaHbI 10 NPUHIIUITY [TOCIEI0BATEILHOTO Pa3BUTHS 3HAHUI HAa OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYE€HHSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMMH;

— YYEHHsI O CTPOCHHH aToMa U XMMHUYECKOH CBSI3H;

— MpeJCTaBICHUN 00 AJIEKTPOIUTHUECKON TUCCOIMAIINH BEILIECTB B pACTBOPAX.

TeopeTnueckue 3HaHNS PaCCMaTPUBAIOTCS HA OCHOBE SMITMPUUYECKU MOJyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCA MOCIEI0BATEIHHO OT OJHOI'O YPOBHS K IPYyroMY,
BBIMOIHS QYHKIIMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHS U MOJTyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMmbl IO XMMHH CITIOCOOCTBYET (POPMUPOBAHUIO MTPEICTABICHUS O
XUMUYECKOU COCTABJIAIOLIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IIPUPOABL,
LIEHHOCTHOTO OTHOILIEHUSI K HAyYHOMY 3HAHUIO U METOJ]aM MO3HaHUA B Hayke. M3yueHue xumuu
MIPOUCXOUT C MPHUBJICUYCHUEM 3HAHUI U3 paHee U3yYCHHBIX YU€OHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 knaccel» n «®usmka. 7 Kaacey.

[Ipu u3yyeHrH XMMUU NPOUCXOAUT (OPMUPOBAHHUE 3HAHUNM OCHOB XMMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKOM IEATENHHOCTH YeI0BeKa U KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOM KyJbTYphL. 3a7a4a y4eOHOr0 IpeMeTa COCTOUT B (HOPMUPOBAHUU
CUCTEMBbl XMMUYECKUX 3HAHUHN — Ba)KHEHIINX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETHUUECKUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOT0 XapaKTepa, A3blka HayKu, B
MPHUOOIIEHNN K HAyYHbIM METOJIaM MO3HAHUS MPU U3YUYEHUH BEIIECTB U XUMUYECKUX pEaKLnid, B
(hopMUPOBAHUU U PAa3BUTHH [TO3HABATEIBHBIX YMEHHUH U UX MPUMEHEHUH B Y4eOHO-
MO3HABATENBbHOM U y4eOHO-UCCIIe0BATEILCKON AeSITETbHOCTH, OCBOCHUU MPABUII O€3011aCHOTO
oOpallleHus C BEIIECTBaMU B TOBCEIHEBHOM KU3HU.

[Ipu u3ydyeHrH XMMUHU Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHuUs BaXKHOE 3HAUCHHE
npuoOpenu Takue e, Kak:

— (popMHpOBaHUE HHTEIUIEKTYAILHO Pa3BUTOM JTMUYHOCTH, TOTOBOM K CaMOOOPa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO PEIIEHUH, CTIOCOOHOM aanTHPOBATHCS K
OBICTPO MEHSIOIIMMCS YCIIOBHSIM KH3HH;

— HaAIPaBJICHHOCTh O0YyUYEHUS Ha CHCTEMATHUECKOE MPUOOIIECHHE 00yJaIOMUXCs K
CaMOCTOSITENIBHOM I103HAaBATEIbHON AESATEIBHOCTH, HAYYHBIM METOIaM IIO3HAHMS,
(hOpMHUPYIOIIUM MOTHBAIIHUIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

— obecrieueHne yCIIOBUM, CITOCOOCTBYIOIMMUX MPHOOPETEHUIO 00YUIAIOMIUMHUCS OTIbITa
pa3Ho00pa3HO eATENIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KITIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI[H ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— ¢opmupoBanue oO1Ieil PyHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOUM IPaMOTHOCTH, B TOM
YHcIie YMEHUH 0OBSCHATH U OLIEHUBATD SBJICHHUS OKPY)KAIOLIETO MUPA, UCIIONIb3YsI 3HAHUS U
OTIBIT, [TOJIYYE€HHBIE IPU U3YUYEHUU XUMUH, IPUMEHATh UX MIPU PEIICHUU IPpoOiieM B
MOBCEHEBHOM JXU3HU U TPYIOBOU JEATENBHOCTH,

— opmMupoBaHue Y 00YJaIOUINXCS TYMAHUCTHUECKUX OTHOIICHHA, TOHUMAHHUS [ICHHOCTH
XUMHUYECKHUX 3HAHUH JJIs1 BBIpAaOOTKH SKOJIOTMUYECKU 11e1ecO000pa3HOro MoBeAeHUs B ObITY U
TPYAOBOH IEATEIBHOCTHU B LIEJIAX COXPAHEHUS CBOETO 370POBbsl U OKPYXKAIOIIEH TPUPOAHON
Cpelibl;

— pa3BUTHE MOTHBAIMH K 00YyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHUS 00IIEYENIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouIIs ¥ HAPABICHHOCTH JTabHEHIIIEro 00yueHusI.



Oo01ee yncno 4acoB, OTBEIEHHBIX /ISl U3yUEHUSI XMMHUU HA YPOBHE OCHOBHOTO OOIIETO
oOpasoBanusi, coctapiset 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B HeeNm0), B 9 kiacce — 68
4yacoB (2 yaca B HEJCIIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Pons XuMuu B ’KH3HU YeIoBeKa. XUMHUS B cucTeMe HayK. Tena u
BelecTBa. Puznueckne cBOCTBa BElECTB. ArperaTHoe cocTosiHue BemecTs. [lonsatue o
MeTojaX Mo3HaHus B XUMHUH. YucTeie BemecTBa U cMecu. CriocoObl pa3ieieHus cMecei.

ATOMBI M MOJIEKYJIBl. XUMUYECKHUE 371€MEHTHI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
[IpocTsie U cil0KHbIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckast popMyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHasl Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAas
Macca. MaccoBast 105151 XMMUYECKOT0 3JIEMEHTA B COEIUHEHUH.

Konnuecto BemectBa. Monb. MomnsipHas Macca. B3aumMocBs3b KondecTBa, Macchl U
qHcia CTPYKTYPHBIX €AMHUI] BemecTBa. Pacuérel o opmMynaM XMMUYECKHX COETUHEHUI.

dusnyeckre 1 XUMUYECKHE SABJICHUSA. XUMHUYECKas peakius 1 e€ Mpu3Haku. 3aKOH
COXpaHEHMsI MacChl BeIeCTB. XUMHUUYecKhe ypaBHeHH. Kiaccupukaus XuMHUecKiX peakuui
(coenuHeHwus, pa3IoKEHUs, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XUMHUYECKOM MOCY101, MpaBUIIaMu pabOThI B TAOOPATOPUH U MpUEMaMH
oOpamieHus ¢ 1ab0paTOPHBIM 000PYIOBAHHEM, H3yICHHE U ONICaHue (PU3MUECKUX CBOWCTB
00pa310B HEOPraHUYECKUX BELIECTB, HaOMoieHne pu3ndeckux (IUIaBlieHue BOCKa, TasHUE JIb/a,
pacTupaHue caxapa B CTyIKe, KUTICHHE U KOHJIEHCAIls BOJbI) 1 XUMUYECKHX (TOPEHHE CBEYH,
MIPOKAJIMBaHUE MEAHON MPOBOJIOKH, B3aUMO/IEUCTBHE MeJla C KUCIOTOH) SABJICHU, Ha0JIt01eHne
U OIMCaHUE MPU3HAKOB MPOTEKAHUS XUMUUECKHUX PeaKIuii (pa3ioxkeHune caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUA0M Oapus, paznoxeHue ruapokcuna menu (1) nmpu
HarpeBaHWH, B3aUMOJICUCTBHE kele3a ¢ pacTBopoM conu meau (II), n3yuenue cmoco0oB
paszeneHus cMeceil: ¢ MOMOILBIO0 MarHuTa, (UIbTPOBAaHUE, BhIIAPUBAHUE, TUCTUILIALIUS,
Xxpomarorpadus, IpoBeeHIE OUNCTKH MOBAPEHHOHN COJIM, HAOIIOICHIE U OITUCAHHE
PE3yJbTaTOB MPOBEICHUS ONbITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsI MacChl, CO3/1aHNE
MoJieel MOJIEKYI (IIapOCTEPKHEBBIX).

BaskHeiiune npeactaBuTe/ M HEOPraHMYECKHUX BellleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucioposa — aeMeHT ¥ MPoCToe BEIIEeCTBO.
Haxosxaenue kucioposa B npupoe, GU3NUecKue 1 XMMUYECKHE CBOMCTBA (PEaKIMy TOPEHUs).
Oxcupsl. [pumenenne kuciaopoja. CriocoObl MOIyYeHHs KUCIOpoAa B JaOOpaTOpHH U
npomblieHHOcTH. KpyroBopot kucinoposa B npupose. O30H — amioTponHas MoIupUKaIHs
KHCIIOpO/aA.

TennoBoii 3 PeKT XUMUIECKON PeaKIIiy, TEPMOXUMUUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMHUUYECKHE PeaKMH. TOIINBO: YTOIb U METaH. 3arps3HEHNE BO3/lyXa, YCUICHHUE
HapHUKOBOTO 3(pdexTa, pa3pyIieHne 030HOBOTO CIOSI.

Bognopon — snemeHT u npocToe BemiecTBo. HaxoxxaeHue Bojopoaa B MpUpoe,
¢u3nyeckre U XUMHUYECKUE CBOICTBA, MPUMEHEHHUE, CIIOCOObI moTydyeHus. KucioTs u comu.

ModsipHbIid 006EM Ta30B. Pacu€Thl M0 XUMHUECKUM YPaBHEHHSIM.



®dusnyeckue cBorcTBa BoAbl. Boaa kak pactsopurens. PactBopsl. Hacklenasie u
HEHACHIIIICHHBIE PACTBOPHL. PacTBOpUMOCTH BeliecTB B Bojie. MaccoBasi J10Jisi BEIIECTBA B
pactBope. XUMUUECKHe CBOMCTBA BOJbl. OcHOBaHMs. Poab pacTBOPOB B IPUPOJE U B )KU3HU
yesioBeka. KpyroBopor Bozibl B Ipupoe. 3arpsa3HeHue NPUPOAHbIX BoA. OXpaHa U O4MCTKa
MIPUPOTHBIX BOJ.

Knaccudukanus neoprannueckux coequnenuid. Oxcuapl. Kinaccudukanus oKCUa0B:
coseoOpa3yrome (OCHOBHbIE, KUCIOTHBIE, aM(OTepHBIE) U HecoseoOpasyromue. Homenknatypa
oKkcu0B. DU3nYecKre U XUMUYECKHE CBOWCTBA OKCHIOB. [lomydeHue okcumaoB.

OcnoBanus. Knaccudukanys ocHOBaHUMN: MIETOYU U HEPACTBOPUMBIE OCHOBAHHUS.
Homenkiatypa ocHoBaHui. Pu3nueckue 1 XMMUYECKUE CBOMCTBA OCHOBaHUU. [lonyuenue
OCHOBaHUM.

Kucnotsl. Knaccuduxanms kucnot. Homenknarypa kucinor. usndeckue U XUMHIECKHE
cBoiicTBa KUCHoT. Psg aktuBHocTn MeTtawioB H. H. bekerosa. [lonydyenue kucior.

Conu. Homenknatypa coseit. @uznueckue u XMMUYecKue cBoicTBa coseil. [lonmyuenne
COJICH.

['eneTndeckas cBsI3b MKy KJIacCaMU HEOPTaHUYECKUX COCTUHECHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OTPE/ICIICHNE COJCPKAaHUS KUCIOPOa B BO3AyXe, MOJIy4eHHe, cooupaHue,
pacro3HaBaHUE U U3YUYCHHE CBOMCTB KUCIOpOAa, HAOJI0IeHNE B3aUMOICHCTBHUS BEIIECTB C
KHCIIOPOJIOM H YCIIOBUSI BOBHUKHOBEHUS U MPEKPAIIeHUs TopeHus (1Mokapa), 03HAKOMIJIEHHE C
o0Opa3iaMu OKCHJIOB M OITUCAHUE X CBOMCTB, TIOJyUYCHHE, COOMpaHHe, pacTIO3HABAHKE U
M3y4eHHe CBOMCTB BOJOpoa (TOPEHHE), B3auMOIeHCTBIE Boopoia ¢ okcuaoM meau (11)
(BO3MOKHO HCITIOJIb30BAHKE BUJICOMATEPHUATIOB), HAOIIOIEHHE 00PA3I[0B BEIIECTB KOINYECTBOM
1 Momb, uccIe0BaHNE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C PA3ITMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOW MacCCOBOM JJOJIE PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJIbI C METAUIaMU (HATPUEM U KaJIbLIMEM) (BO3MOKHO HCTIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), UCCIEAOBaHNE 00PA3I[0B HEOPTaHUYECKUX BEIECTB PA3IMYHBIX KIACCOB,
Ha0JI0/IeHNEe U3MEHEHUS OKPACKHU MHAMKATOPOB B PACTBOPaX KHUCIOT U IIeJoueH, U3ydeHue
B3aumojencTBus okcuna meau (II) ¢ pacTBopom cepHOM KHCIIOTHI, KUCIOT ¢ METaJlJIaMH,
peaKuMii HeUTpaau3aluu, MOJTy4YeHHe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PELICHHUE SKCIEPUMEHTANIbHBIX 3aa4 10 TeMe «Baxueiiue
KJIACChl HEOPTaHUYECKUX COCTMHEHUI.

IMepuoanyeckuii 3axon u llepuonnyeckas cucrema XumMmuyeckux iemenrTos 1. U.
MenpaeseeBa. CtpoeHue aToM0B. XuMu4ecKkasi cBsi3b. OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[lepBbie MOMBITKY KIaCCUPUKAIIUU XUMUYECKUX 371eMeHTOB. [loHsTHe o rpymnmax
CXOHBIX 3JIEMEHTOB (IIETIOYHBIC U IIETI0YHO3EMENIbHBIC METaJIbI, TAJIOTeHbI, UHEPTHBIC Ta3bl).
DneMeHTBI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCU/IBI U THIPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX dieMeHTOB /1. 1.
MenpeneeBa. KopoTkonepuonnas u imuHHONIEpHOAHAS GopMbl [leproandeckoil CUCTeMBI
xumuueckux seMeHToB . 1. Menaeneesa. [lepuoabl u rpyrmbl. PU3NYECKUN CMBICTT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHbIX s1iep. Y3oTomnbl. DnekTponsl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XUMUUECKHX 3J1eMeHTOB [lepruonnyeckoil cucteMsl
. 1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA T10 €0 MOJIOKEHUIO B
[lepnonnueckoii cucreme [l. 1. Menneneesa.



3aKOHOMEPHOCTH U3MEHEHMSI paJillyca aTOMOB XMMUYECKHUX JIEMEHTOB, METAJUINYECKUX U
HEMETAJNINYECKUX CBOMCTB M0 TPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepnoanueckoil CHCTEMbI XUMUYECKHUX HJIEMEHTOB
JUIS pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas cBsi3b. KoBanieHTHas (ToyisipHast U HETIOJISIpHAsi) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. VIOHHAas CBA3b.

Crenenp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuu. [Iponeccsl
OKHCJIEHUS U BOCCTaHOBJIECHHSI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3yueHre o0pas3IoB BEIIECTB METAIOB U HEMETAJIIOB, B3aUMOJICHCTBHE THPOKCH 1A
LMHKA C pacTBOPAaMHU KHCIIOT U ILIEJI0YEH, TPOBEJAECHHUE OIBITOB, MIUTHOCTPUPYIOIINX TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHUE, PEAKLINU PA3JIOKEHUS, COETUHEHUS).

Mesicnpeomemmuie céazu

Peanuzanus MexnpeIMEeTHBIX CBA3EH NPU N3yYEHUU XUMHUH B 8 KJIACCE OCYILECTBIISIETCS
Yyepe3 UCTOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK U TOHSATHIA,
SIBJIFOIIMXCS] CUCTEMHBIMHU ISl OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHSATHUS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHHTE3, KIacCU(pUKaIMs, IePUOJUUHOCTD, HA0IIOIEHHE, SKCTIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

®dusuka: MaTeEPUsl, aTOM, MIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIUJI, U30TOIIbI,
PaaroaKTUBHOCTh, MOJIEKYJIA, FIEKTPUUECKUH 3apsijl, BELIECTBO, TENI0, 00bEM, arperaTHoe
COCTOSTHUE BEIIECTBA, a3, ((U3nUecKre BeTUUUHbI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MuHepasbl, TOPHBIE TOPOIbL, IOJIE3HbIE
HCKOIIa€MBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHYECKasl peaKkuust

[lepnonnueckuit 3akoH. Ilepuoanueckas cuctema XMMUYECKUX 31eMeHToB /1. .
MenaeneeBa. CTpoeHuEe aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMUYECKUX
2JIEMEHTOB NEPBLIX TPEX NEPUOAOB, Kajusl, KAJIbLIUSA U UX COEIMHEHUI B COOTBETCTBUHU C
I0JIOKEHHEM JIEMEHTOB B [lepuoinyeckoil cucreMe U CTpOEHHEM X aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKOM CBS3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBHUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAININYECKON PEIIETKN U BUIA XUMUUECKON
CBSI3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB. XUMHUUYECKHUE CBONCTBA
BELIECTB, OTHOCAIIUXCS K Pa3JIMYHbBIM KJIacCaM HEOPraHUMUYECKUX COEAUHEHUN, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHYeCKUX peakivii o pa3IuuHbIM IpU3HAKaM (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3((EKTy, 0 N3MEHEHHIO CTENCHEN
OKHCJICHUS XMMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, 0 YYaCTHIO KaTanuzaTopa). IK30- U
SHAOTEPMHUUECKHUE PEAKIIMH, TEPMOXUMHUECKUE YPAaBHEHUS.

[lonsiTue o ckopoctr xuMHUYecKoi peakuuu. [lonarrue 00 oOpaTUMBbIX U HEOOPATUMBIX
XUMUYECKHUX peakuusx. [IoHsTHEe 0 TOMOreHHbIX U reTepOreHHbIX peakuusx. [lonstue o
karanuse. [lonsatue o xumuueckoM paBHoBecuu. DaKkTOPHI, BIUAIOIINAE HA CKOPOCTb
XMMHUYECKON peaKIMK U MOJI0KEHNE XUMUYECKOTO paBHOBECHSL.



OKUCIINTENFHO-BOCCTAaHOBUTENIbHBIE PEAKIINH, FTIEKTPOHHBIN OajJaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakiuu. CocTaBieHHE YPaBHEHUN OKUCINTEIbHO-BOCCTAHOBUTENBHBIX
peaxiuii ¢ UCI0JIb30BaHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopus 371EKTPOIUTHUECKON TUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPOJIUThL. KaTnoHsl,
aHUOHBI. MexaHU3M IUCCOIMAlM BEIECTB C Pa3IMUYHBIMU BUJAMU XUMHUYECKOH CBSI3H.
Crenenp aucconyanu. CUIbHbBIE U CJIa0bIe 3JEKTPOJIUTHI.

Peakuyu nonHoro oOMeHa. Y ciioBusl IpOTEKaHUs peakliiii HOHHOTO 0OMEHA, MOJIHbIE U
COKpallEHHbIE HOHHbIE YpaBHEHU peakuuii. CBOCTBa KMCIIOT, OCHOBaHUHN U COJIEH B CBETE
IpeCTaBICHUN 00 3JIEKTPOIUTUYECKON Aucconnanuu. KadecTBeHHbIE peaKui Ha HOHBI.
[TonaTHe 0 rUIPONU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HaKOMJIEHHE C MOJEJISIMHA KPUCTAITINYECKUX PEIIETOK HEOPTaHUYECKHUX BEIIECTB —
METAJIJIOB U HEMETaIJIOB (rpadurta U aiMasa), CJI0KHBIX BELIECTB (XJIOpUIa HATpus),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEAKIMK OT BO3AECHCTBUS Pa3INYHBIX
(akTOpOB, HCCIET0BAHKE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MPOLIECCa TUCCOLIMALINN
KHCJIOT, IeJI04Yei U cosiel (BO3MOXKHO HCIOIb30BAHNE BUIE0 MATEPUAIIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOLIMX MPU3HAKHU MPOTEKAHUS peakLuii HOHHOTO oOMeHa (0Opa3oBaHue
0cajiKa, BbIICJICHHE ra3a, 00pa30BaHKUEe BOJbI), ONBITOB, HIUTIOCTPUPYIOLIUX IPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI (TOpeHHE, peaKlluu pa3ioKeHUs, COSTUHEHMS ),
pacrno3HaBaHHE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAUECTBEHHBIX PEAKIUI HAa NOHBI,
pelIeHne SKCIIEpUMEHTaIbHbBIX 3a/1a4.

Hemertasibl M MX coeJUHEHUS

OOm1ast xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE
cTerneHu okucienus. CTpoeHne u GU3NIecKre CBOWCTBA MPOCTHIX BEUIECTB — raJIOT€HOB.
XuUMHUYECKUE CBOMCTBA Ha MPUMEpE XJI0pa (B3aUMOAEHCTBUE ¢ METalIaMH, HEeMeTaJllIaMH,
niesoyamu). XaopoBoaopoa. ComnsiHast KMCI0Ta, XMMUYECKHE CBOMCTBA, MOJIyYeHHE,
npuMeHeHue. JleficTBue xjiopa U XJI0pOBOJOPO/ia Ha OPraHK3M yesloBeka. BaxHeilume xmopuas
U X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepucTika 37eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble CTeNeHU okucieHus. CTpoeHune u GpU3n4ecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U Cepbl. AJUIOTPOITHBIE MOJU(PHUKALIMU KUCIOPOIa U cepbl. XUMUYECKHUE CBONCTBA
cepbl. CepoBoIOpo1, CTpoeHHE, GU3NIECKUE U XUMUYECKHe CBOMcTBA. OKCHIIBI Cephl KaK
MIPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIIOTa, GU3NYECKHE U XMMUYECKHE CBOMCTBA
(obmue Kak mpeAcTaBUTENS Kilacca KUCIOT U cnenuduyeckue). XUMUYECKUE PEaKLuy,
JeKalie B OCHOBE MPOMBIIIIEHHOTO CII0c00a NMOJy4eHHs cCepHOU KUCIOThI. [IpumeneHune
cepHoi kucnoTsl. ColM CepHOM KUCIOTHI, KaUeCTBEHHAs peakuus Ha cyib(ar-noH. Haxoxnenue
cepsl U €€ COeIMHEHUN B IpUpOoAc. XMMHUUECKOE 3arpA3HEHUE OKPYKAIOILEH Cpebl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3aTPSA3HEHNE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0
IIPEIOTBPALLEHUS.

OOmrast xapakTepucTHKa 371eMeHTOB V A-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIIEHUS. A30T, PaCIpOCTPAaHEHHE B IPUPOJIE, PU3HMUECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3n4eckue u XuMHUECKue
CBOWCTBA, MoJTydeHne 1 npuMenenue. Com aMMOHUS, UX (PU3NIECKHE U XUMHUUECKUE CBOIMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha HOHbl aMMOHMS. A30THAasi KUCJIOTaA, €€ MOJIyYEHHE,
¢bu3nyeckre u XUMHYECKUE CBOICTBA (001IMe KaK MpeIcTaBUTeNs Kilacca KUCIIOT U
cnenupuyeckue). Micnoap30BaHNE HUTPATOB U COJICH aMMOHUS B KAUE€CTBE MUHEPATBHBIX



ynoOpeHuit. XuMu4eckoe 3arpsi3HeHHe OKpYXKaroIei cpe/ibl COeIMHEHUAMH a30Ta (KHUCIOTHBIE
TIOX/H, 3aTrpsI3HEHHUE BO3/IyXa, MOYBHI U BOJIOEMOB). Docdop, autoTpoIrTHbIe MOAN(PHUKAINN
dbocdopa, puznueckne u xumuueckue cpoiictBa. Oxcun dpochopa (V) u hochopHas kuciora,
¢du3nyeckre U XUMHUYECKUE CBOICTBA, nmosyueHue. Vcrnonb3oBanue pocdaTtoB B KauecTse
MUHEPATBHBIX YI0OpEHHH.

O6mas xapakTepuctuka 351eMeHToB [V A-rpynibel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS. YTIIEPOo/1, aJFIOTPOIHbIE MOIU(UKALIUH, PACTIPOCTPAHEHUE B
npupoje, GU3nIecKrue 1 XUMUIECKUe CBOMCTBA. AncopOiusi. KpyroBopot yriaepoa B mpupo/e.
Oxcunsl yriaepoaa, ux Gpusndeckue 1 XUMHUYECKHUe CBOICTBA, IEHCTBIE HA KUBbIE OPraHU3MBI,
MOJTy4YeHHE U TPUMEHEHHE. JKOJIOTHYeCcKHe MPoOIeMbl, CBSI3aHHbIE ¢ OKCHAOM yriepoaa (IV),
TUIOTE3a IN100aNbHOr0 MOTEIUICHUS KJIMMaTa, TapHUKOBBIN 3 dexT. YroapHas KucioTa u eé
COJIM, UX (PU3NYECKHE U XUMHUECKUE CBOICTBA, MOTydyeHue U npuMeHeHue. KauectBennas
peaxiyst Ha KapOoHaT-nOHbI. Mcnonp3oBanne KapOOHATOB B OBITY, MEUIIMHE,
MIPOMBIIIJICHHOCTH U CETLCKOM XO0351CTBE.

[lepBoHayabHbBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSAX YTIepoaa
(MeTaH, 3TaH, STHIIEH, alleTUJIeH, TaHOJ, INIMLEPHH, YKCyCHas KucioTa). [Ipupoansie
HCTOYHUKHU YTJI€BOJOPOIOB (Yrojb, MPUPOIHBINA ra3, HEPTh), IPOAYKTHI UX MepepaboTKu
(6eH3uH), uX poJb B OBITY M MPOMBITIIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKU BaXKHBIX BEIECTBAX:
KHUpax, OenKax, yrieBojax — U UX poJid B )KM3HU yesoBeka. MaTepuaabHOE €JMHCTBO
OpPraHUYECKHUX ¥ HEOPTaHMUECKHX COSTUHEHUA.

KpeMmuuii, ero ¢pusndeckue 1 XMMHUECKHUE CBOMCTBA, OJyYEHUE U IPUMEHEHHE.
Coenunenus kpemHus B npupoze. Oomue npeactaBiaeHus o6 okcuae kpemuus (1V) u
KpeMHUEBOH kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BakHeime
CTPOWTENbHBIC MaTEPHAIIBL: KEPAMHUKa, CTEKIIO, IIEMEHT, OETOH, Jkese300eToH. [IpobieMsbr
0e30MacHOro0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii Ixcnepumenm:

n3y4eHue 00pa3lioB HEOPTaHUYECKUX BEILIECTB, CBOWCTB COJIIHOM KUCIIOTHI, IPOBEACHNE
KaueCTBEHHBIX PeaKIMii Ha XJIOPUA-UOHBI U HAOIIO/IEHUE MPU3HAKOB UX MPOTEKAHMUSI, OTBITHI,
oTpakaromye GU3NIEeCKUe 1 XUMUYECKUE CBOWCTBA raJIOT€HOB U MX COSAMHEHUI (BO3MOXKHO
WCIIOIh30BaHNUE BHIEOMATEPHAIIOB), 03HAKOMJICHHE ¢ 00pa3IiaMu XJIOPHIOB (TaJIOTCHHUIOB),
O3HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COeMHEHUSAMH (BO3MOKHO UCIIOIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIIOICHHUE TIpoliecca OOYTIIMBAaHUs caxapa Mo IeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3YYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOI
KHCIIOTHI, POBE/ICHNE KaYeCTBEHHON pPeakluy Ha CylIb(aT-uoH ¥ HaOII0ACHHE MTPU3HaKa e&
MIPOTEKaHUs, 03HAKOMJIEHHE C (U3NYECKUMH CBOMCTBAMU a30Ta, (hochopa 1 UX COCTUHEHHH
(BO3MOXHO HCIIOIB30BAHHE BHICOMATEPHAJIOB), 00pa3iaMu a30THBIX U (OChHOPHBIX YI0OpEeHUH,
MoJIy4eHue, cooupanue, paclio3HaBaHUE U U3y4eHHE CBOMCTB aMMHUaKa, IPOBEJICHHE
KayeCTBEHHBIX PEaKINii HAa HOH aMMOHHUS U (pocdaT-noH U U3yUEeHNE TIPU3HAKOB UX
MIPOTEKaHMs, B3aUMO/ICHICTBHE KOHLIEHTPUPOBAHHOM a30THON KUCIIOTHI C ME/IbIO (BO3MOXKHO
HCII0JIb30BaHNE BUIEOMATEPUAIIOB), U3YYEHHUE MOJIENIEN KPUCTANINYECKUX PEIIETOK aiMasa,
rpaduTta, QpyiepeHa, 03HAKOMJICHHE C IMPOIIECCOM aICOPOIIMH paCTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPOHCTBOM MPOTHUBOTa3a, MOJIydeHHe, coOupaHue, pacro3HaBaHue
U U3yY€HHUE CBOMCTB YIJIEKUCIIOrO ra3a, IpoBeIeHNE KaYECTBEHHbIX peakluii Ha KapOOHAaT U
CUJIMKAT-UOHBI U U3y4EHHUE MPU3HAKOB UX MPOTEKAHUs, 03HAKOMJIICHHUE C MPOYKIIHEH
CUJIMKATHOHM MPOMBIIUIEHHOCTH, PEIIEHUE KCTIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeime
HEMETAaJUIbl U UX COSTMHEHHS.



MeTa/JIbI M MX COeTUHEHHUS

OO01mas XxapaKTepUCTHKa XUMUICCKUX FJICMEHTOB — METAJNIOB HA OCHOBAHHUH X
nojoxxeHus B [lepuoanmyeckoii cucteMe xumudeckux snemMeHToB 1. 1. MenaeneeBa u CTpoeHUs
atomoB. CTpoeHue MeTaJuI0B. MeTainueckas CBsI3b M METaJUIMUecKasi KpUCTaNIMYeCKast
pemeéTka. DIeKTPOXUMUYECCKUAN Pl HAMPsHKEHUM MeTalioB. OU3NYeCKre U XUMHUYECKHE
cBoicTBa MeTaiioB. OOIIHE CITOCOOBI MOTyYeHUs METAIIOB. [ToHATHE O KOPPO3UU METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT Koppo3uu. CIaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenounbie MeTaiUIbl: IOJIOKEeHKE B [lepuonnueckoit cucteMe XMMUYECKUX 3J1eMeHTOB /1.
N. Menneneesa, CTpo€HUE UX aTOMOB, HaXOXKJI€HUE B Mpupoje. PU3nyecKkre 1 XUMUYECKHE
cBoMcTBa (Ha MpuUMepe HaTpus U Kayus ). OKCHIIBI M TUIPOKCUIBI HATPUs U Kanus. [[pumeHenue
IIEIOYHBIX METAJIJIOB M UX COSIMHCHHIA.

[I{esrouHO3EMENBHBIE METAIUIBI MATHUN U KaJbLUI: NT0JI0keHUE B [lepuonnueckoit
cucTemMe XuMHuueckux aemMeHnToB . . MenaeneeBa, cTpoeHrE UX aTOMOB, HAXO0XKICHUE B
npupoze. Pu3n4ecKre 1 XMMUYECKUE CBOMCTBA MAarHus ¥ KaJbLUsA. BaxkHenmme coeJuHeHUs
Kanblus (OKCHUJI, TUIPOKCU, coir). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: noynoxxenue B [lepuoanueckoi cucteme XuMuueckux sinementon /1. U.
Menaeneesa, CTpOEHHUE aTOMa, HAXOXKAeHHUE B Ipupoe. Ousnueckrue U XUMUYECKHE CBOMCTBA
aTIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCHIA U THIPOKCUIA AITFOMUHUS.

Keneso: nonoxenue B [lepuonnueckoii cucreme XuMuueckux snemeHTos /1. 1.
MenneneeBa, CTpO€HHE aTOMa, HAXOXACHHUE B Ipupoie. Pu3ndeckue 1 XMMHUYECKHUE CBOMCTBA
x)ene3a. Okcuapl, THAPOKCU AL U conn kene3a (II) u sxenesa (I1I), ux cocras, cBoiCTBa U
MOJyYEeHHE.

Xumuueckuit 3xcnepumenm:

03HAaKOMJICHHE ¢ 00pa3liaMu METAJIOB U CIUIABOB, MX (DU3NYECKUMU CBONCTBAMH,
W3Y4YeHHE PEe3yIbTaTOB KOPPO3UU METAITIOB (BO3MOXKHO HCIIOIH30BaHUE BHIEOMATEPHUATIOB),
0COOCHHOCTEH B3aMMOICUCTBHS OKCHIA KaJIbIUs U HATPHS C BOIOM (BO3MOKHO HUCIIOIH30BAHNE
BHJICOMATEPHAIIOB), UCCIICTIOBAHUE CBOMCTB KECTKOM BOIbI, ITPOIIECCa TOPEHUS XKee3a B
KHUCJIOpO/Jie (BO3MOXKHO MCTOJIB30BaHUE BUACOMATEPHUAIIOB), IPU3HAKOB MIPOTEKAHUS
Ka4eCTBECHHBIX PEAKIIN Ha MOHBI: MAaTHUS, KaJIbIIHs, AIFOMUHNUS, ITIMHKA, Xkene3a (II) u xenesa
(IIT), menu (I1), HaGmroAeHKE U OMKMCAHUE TPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATPUS,
KaJIsl ¥ KaIbIusl (BO3MOYKHO UCTIOJIB30BaHUE BHICOMATEPUATIOB), UCCIIEOBaHNE aM(POTEPHBIX
CBOMCTB THAPOKCH/IAa aJTFOMUHHUS ¥ TUIPOKCHUAA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a7a4 10
TeMme «BakHeiile MeTallIbl U KX COCAUHCHUS.

XuMus 4 OKpy:Kaomas cpeaa

BemiecTBa 1 maTepuanbl B TOBCEIHEBHOM KMU3HU YeloBeKa. be3onacHoe UCMoib30BaHUE
BEIIECTB M XUMUYECKHUX Peakiuii B ObITy. [lepBas HOMOIIb IPH XUMUYECKUX 0KOTaX U
OTPAaBIICHUSIX.

XHUMHUECKOE 3arpsA3HEHNE OKpYXKaIolel cpe/ibl (MpeaesibHast TOMyCTUMAasi KOHIEHTpaus
Beriects, nanee — [1/1K). Poiabs XxumMuu B pemieHuN 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

M3y4eHue o0pasioB MaTepranoB (CTEKIIO, CIIaBbl METAJIOB, MIOJMMEPHBIE MAaTEPHATIBI).

Mescnpeomemnuie ceasu

Peanuzanust MeXnpeIMETHBIX CBSA3EH MPU U3YUYECHUHU XUMUHU B 9 Kilacce OCYIIECTBISAETCS
4yepe3 UCIOIb30BaHNE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX TOHITHUI, TaK U TIOHSATHUH,
SIBJISTFOLLIMXCSl CHCTEMHBIMHU JIJISL OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.



OO01ure ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAYYHBIN (haKT, THIIOTE3a, 3aKOH, TEOPHSI,
aHAJIN3, CHHTE3, KJIacCU(PHUKAIS, IIEPUOTNIHOCTE, HAOTIOACHHE, IKCIIEPHUMEHT,
MOJICITMPOBAaHUE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3(PEKT, TEXHOTIOTHSI, MATEPHAIIBL.

®dusuka: maTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI,
PaaAnOaKTUBHOCTbL, MOJICKYJIA, BHCKTpI/ILIeCKI/Iﬁ 3apsa, OpOBOAHWUKH, TOJTYIIPOBOJAHUKH,
JUBJICKTPUKHU, POTOIIEMEHT, BEIIECTBO, TEN0, 00hEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3,
pacTBOp, paCTBOPUMOCTbD, KPUCTALITNYECKAs PEIIETKA, CIUIABBI, PU3NICCKUE BEITHUUHBI,
SVMHHIIB H3MEPECHHS, KOCMHUYECKOE TTPOCTPAHCTBO, IIAHETHI, 3BE3 b1, COHIIE.

buonorus: porocunTes, npixanue, Ouochepa, IKocUcTeMa, MUHEPAJIbHBIC YIOOPCHHS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTHI, [TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPAJIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIC
HCKOTaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.

IIJTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yabTaThl OCBOSHHS IPOrPaMMBbl OCHOBHOT'O 00IIIET0 00pa3oBaHus
JOCTUT'AKOTCA B XOI€ O6y‘~I€HI/I$I XUMHUH B €AUHCTBC yqe6H0171 M BOCIIMTATEILHOU ACATCIIBHOCTHU B
COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCUNUCKUMU COLIMOKYIBTYPHBIMH U JYXOBHO-
HPaBCTBCHHBIMU LICHHOCTAMU, IIPUHATHIMU B O6H1€CTBC InpaBHUJIaM U HOPpMaMH ITOBECACHUA U
CIOCOOCTBYIOT IpOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3AIINN 00YUYaIOIIUXCS.

JIMYHOCTHBIE PE3yNbTAThI OTPAXKAIOT TOTOBHOCTH O0YUYAIOIIUXCSI PYKOBOJICTBOBATHCS
CUCTEMOHU MO3UTHBHEBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ H paClIMPCHUC ONbITa ACATCIIBHOCTHU HaA ee
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpUOTHYECKOr0 BOCTIUTAHMS:

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJIEIUIO, TOHUMAaHUS 3HAYCHHs] XUMUYECKOW HAyKH B KU3HU COBPEMEHHOTO OOIIIEeCTBa,
CHOCOOHOCTH BIIAJIETh TIOCTOBEPHOM MHPOPMALIUEH O TePeIOBBIX JOCTHKEHUSIX U OTKPBITUSIX
MHPOBOH M OTE€UYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONUCTBE
MHUpa 1 0OIIECTBa;

2) rpa:kKIaHCKOr0 BOCTIUTAHUSA:

MIPEICTABICHUS O COLMAIBHBIX HOPMAaX U MPaBUIaX MEKIUYHOCTHBIX OTHOLICHHH B
KOJUIEKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM,
y4eOHOUCCIIe10BAaTENbCKOM, TBOPUECKOUN U APYTUX BUJIAX JI€ATEIbHOCTH, TOTOBHOCTH K
pazHo00pa3HO COBMECTHOMU AESITEIbHOCTH MIPU BHITIOJTHEHUH YU€OHBIX, TO3HABATEIBHBIX 3a/a4,
BBIITOJIHCHUHU XUMHUYCCKHUX SKCIICPUMCHTOB, CO3AaHUN y‘Ie6HLIX IMPOCKTOB, CTPECMJICHUSA K
B3aMMOIIOHMMAHHWIO U B3aUMOIIOMOIIHX B IIPOLECCE 3TOU yqe6H0171 ACATCIIBHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEICTABICHUS O BEIIECTBE M XUMHUYECKOU PEAKITIH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIIAIOLIME OCHOBY ISt
MOHUMAaHUS CYIIHOCTU HAyYHOM KapTUHBI MUPA, MIPEICTaBICHHsI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI, B3aUMOCBSI3X YeIOBEKa C MPUPOIHOIN cpesoi, 0 posu
XUMHUHA B ITIO3HAHUHU 3TUX 3aKOHOMepHOCTCﬁ;



MI03HABATENIbHBIE MOTUBBI, HAIIPABJICHHBIE HA NIOJyYEHUE HOBBIX 3HAHUM 110 XUMUH,
He00X0IMMbIe /ISl 00bCHEHUS HAOII0JaeMbIX MTPOLIECCOB U SIBICHUM, TIO3HABATEIbHOM,
MH(POPMALIMOHHOM U YUTATEIBCKON KYJIBTYPBl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIbHOM paboThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJOTUH;

UHTEpeC K 00yUeHHIO U IO3HAHUIO, JIF0003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHuIo, MPOEKTHON M UCCIIE0BATENILCKOM eI TEILHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHsI 00y4YEeHHUs B lajbHEHILIEeM;

4) popMupoOBaHHS KYyJIbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTH ’KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/10POBBIO,
YCTQHOBKH Ha 370pOBBINA 00pa3 JKU3HU, OCO3HAHUE MTOCIIEICTBUI U HENPUATHE BPEIHBIX
npUBbIueK (YHOTpeOIeHUS aJIKOToJIsl, HAPKOTUKOB, KYPEHHS ), HEOOXOAUMOCTHU COOIOACHHUS
npaBuiI 0€30MaCHOCTH TPU OOPAIICHUH ¢ XUMUYECKUMH BEIIECTBAMHU B OBITY U peabHOM
KHU3HU;

5) TPyAOBOr0 BOCIIMTAHMSA:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U Tpyaa pa3IuyHOro poja, yBaKeHUE K
TPYAY U pe3ynbTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMS
MPEIMETHBIX 3HAHUH M0 XMMHUHU, OCO3HAHHBIN BHIOOP MHAMBUYAIbHOMN TPAaEKTOpUHU
MIPOJOJKEHHSI 00pa30BaHus C YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
0O0I11eCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIEIHOM MPO(peCCHOHAIBHON AESITEIbHOCTH U
pa3BUTHs HEOOXOAMMBIX YMEHHIA, TOTOBHOCTh a/IalITUPOBATHCS B IPO(ECCHOHATBHOM cpeie;

6) DK0JIOTHY€eCKOr0 BOCIIUTAHUSA:

9KOJIOTHYECKH 11eJIec000pa3HOe OTHOIICHUE K MPHPOJIe KaK UCTOUHUKY KHU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, IOHUMaHUE [IEHHOCTH 3710pPOBOI0 U 0€30MacHOro 00pasa *KHU3HHU,
OTBETCTBEHHOE OTHOILLIEHHE K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO,
0CO3HaHME EHHOCTH COOJIIOICHHS ITPaBUI 0€30MacCHOTO MOBEACHHS TP paboTe C BEIIeCTBAMH,
a TaK)K€ B CUTYyALUAX, YTPOXKAIOIIUX 3J0POBBIO U JKU3HU JIFOACH;

CHOCOOHOCTH MPUMEHATH 3HAHUS, TIOTy4aeMble IIPU U3YYEHUU XUMUHM, JIs PELICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH ITPUPOJHOMN CPEIOH, IS ITOBBILLICHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBbI, OCO3HAHHUS TTI00AIBHOTO XapakTepa 3KOJIOIHYECKUX MPoOIeM U IMyTel X peLieHus
IIOCPEJCTBOM METOJI0OB XUMHUH, 3KOJIOTUYECKOTO MBIIIJIEHUS, YMEHHSI pyKOBOJCTBOBATHCS UM B
II03HABATEIIbHOW, KOMMYHUKATUBHOM Y COLIMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMeTHBIX Pe3yIbTaTOB BBILACISAIOT 3HAUUMBIE JUTs (POPMUPOBAHUS
MHPOBO33pEHHU 001IeHayYHbIE TIOHATHUS (3aKOH, TEOPHsI, IPUHIINIL, TUIIOTE3a, PaKT, CUCTEMA,
Ipolecc, FIKCIEPUMEHT U JPYroe.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaIMETax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX NMPEeIMETOB (POPMUPOBATH IPEICTABICHHUE O
LIEJIOCTHOM HAayYHOM KapTUHE MMpa, U YHUBEPCAJIbHbIE yueOHbIE AeCTBUSI (IT0O3HABATENIbHBIE,
KOMMYHHUKaTHBHBIE, PETYISATUBHbIE), KOTOpble 00ecneunBaoT (OpMUPOBaHNE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4€OHOM 1eATEIbHOCTH.

Ilo3naBaTebHBIE YHHBepcAJIbHbIE YUeOHbIe JeliCTBUS

Ba3zoBble Jloru4eckue JeicTBUA:

YMEHUS UCIIOJIB30BATh IPUEMBI JIOTHYECKOTO MBIIIEHUS IIPY OCBOCHHUH 3HAHUM:
PacKpbIBaTh CMBICI XMMUYECKHUX MOHATHH (BBLACIATH UX XapaKTE€PHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C IPYTMMHU MOHATHIMM), UCIIOIB30BaTh MOHATHS ISl OOBSICHEHUS
OTHENBHBIX (DAKTOB M SBJICHUH, BHIOMPATh OCHOBAHUS U KPUTEPHHU ISl KIacCUPUKAIH



XUMHYECKHUX BEIIECTB U XMMHUUYECKUX PEaKIMi, yCTAaHABIUBATH MPUUNHHO-CIIECACTBEHHBIE CBS3H
MEXTy 00BEKTaMU H3yUSHUS, CTPOUTH JIOTUYECKHIE PacCyKIeHUs (MHIYKTUBHBIC, ¢ TYKTUBHBIC,
10 aHAJIOTUH), JIEJIaTh BBIBOBI U 3aKJIIOUEHUS;

YMEHHE MPUMEHSTH B IPOLIECCe TO3HAHUS MOHATHS (MIPEAMETHBIC H METalPeIMETHBIE),
CHUMBOJIMYECKHUE (3HAKOBBIC) MOJICIH, CIIOJIb3YEMbIE B XHMHUH, PEOOPA30BBIBATH IIUPOKO
MIpUMEHsIeMbIE B XUMUU MOJIETIbHbIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKasi opMyia U ypaBHEHHE XUMHUYECKON peakiuy — P PEIIeHHH yueOHO-
MMO3HABATEIBHBIX 33124, C YIETOM 3THX MOJICIHHBIX MPECTABICHUN BBISIBIISTH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH U3y4aeMbIX 0ObEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIIHi, BEISIBISITH 00IIHE 3aKOHOMEPHOCTH, IPUIHMHHO-CJICICTBEHHBIC CBS3H U
MIPOTUBOPEYHS B U3yU4aeMbIX IIPOIECCaX U SIBJICHUSIX.

basoBbie ucciieoBare/ibCKie AeHCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIIPOCH B KAY€CTBE MHCTPYMEHTA MIO3HAHUS, a
TaK)Ke B KAUeCTBE OCHOBBI JIs1 (POPMUPOBAHUS TUTIOTE3bI IO TPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

prOOpETeHNE OMBITA IO ITAHUPOBAHUIO, OPTaHU3AINHU U ITPOBEACHUIO YICHUIECKUX
9KCIIEPUMEHTOB, yMEHHE HAOII01aTh 32 XOJI0M MpoIlecca, CaMOCTOSTEILHO MPOTHO3UPOBATH €TI0
pe3ynbTrat, GopMyIupoBaTh 000OIIEHNS 1 BRIBOJIBI 110 pe3yIbTaTaM MPOBEIEHHOTO OIBITA,
WCCIIEIOBAHUSI, COCTABIIATH OTYET O POJICITAHHON padoTe.

PatGora ¢ undgopmaumeii:

YMEHHE BBEIOMpATh, aHAJTM3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIUIO PA3TMIHBIX BUIOB
1 (opM Ipe/ICTaBICHHS, [TOJIyYaeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAsl IUTEpaTypa
XUMHYECKOTO COJIepKaHus, CIIpaBOYHbIE TocoOus, pecypchl IHTepHETa), KPUTUYECKU
OLIEHUBATh MIPOTHBOPEUYNBYIO U HEIOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE MPUMEHSTh pa3IN4Hble METO/bI U 3aIPOCHI IIPU MOKCKE U 0TOOpe nHpopMauu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX ISl BHITIOTHEHUS YU€OHBIX U MIO3HABATEIBHBIX 3a/1a4
OTIPEACIIEHHOTO TUTIA, TIPUOOPETEHIE OTBITa B 00JIACTH UCTIONH30BaHUS MHPOPMAITMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOTUH, OBIIAJICHUE KYJIbTYPOi aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENILHO BEIOMPATh ONTUMAIBHYIO (hOpMY TPEICTABICHUS
nH(pOpMaILIUY U WITIOCTPUPOBATH pPelllaeMble 331a4i HECIOKHBIMU CXEeMaMu, TuarpaMMamu,
apyrumu popMamu rpagukH U ©X KOMOMHALIUSAMU;

YMEHHUE UCIIONB30BaTh U aHATM3HPOBATH B TIpoliecce YIeOHOH U UCCIIe0BATEILCKOM
JEeSTENbHOCTH UH(POPMALIHMIO O BIUSHUH MPOMBIIIJIEHHOCTH, CETLCKOT0 X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHUE OKPY’KaIOIIe IpUPOAHOI Cpeibl.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeiCTBHS:

YMEHHUSI 33/1aBaTh BOMPOCHI (B XO€ Auajora v (Win) AUCKYCCUH) 110 CYIIECTBY
o0cyxIaeMoii TeMbI, (HOPMYIUPOBATH CBOU MPEIOKECHHUS OTHOCUTEIHHO BBITOJHEHUS
MPEITIOKEHHOM 3a/1a4H;

YMEHHUS MPEACTABIATH OTyYEeHHBIE PEe3yIbTaThl O3HABATENLHOUN NEATETHPHOCTH B YCTHBIX
Y TUCHhbMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAIUIO PE3YTbTATOB BHITIOTHEHHSI XUMUIECKOTO
JKCTIEpUMEHTa (JJaOOpaTOPHOTO OMBITA, JTA0OPATOPHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB
BEIIECTB, YI€OHOTO MPOCKTA);

yYMEHUS y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIILHON U
HCCJIeI0BATENIbCKON ACSITEbHOCTH IPU PEILICHUU BOSHUKAIOLINX MTPOOJIeM Ha OCHOBE y4éTa
00X UHTEPECOB U COTTIACOBAHMSI MO3ULINH (00CYXKIeHUsI, 0OMEH MHEHUSIMU, KMO3TOBBIC



LITYPMBD», KOOpJUHALMSI COBMECTHBIX JIEHCTBUH, ONIPEIEIEHUE KPUTEPHUEB 110 OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUA:

YMEHHE CAMOCTOSTEIBHO ONPEAEIATD LIEJIU AESITEIbHOCTH, INIAHUPOBATh, OCYLLECTBIIATD,
KOHTPOJIMPOBATH U NMPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JICATEIHHOCTD, BHIOMPAThH
HaunOosee 3ppeKkTUBHBIC CITOCOOBI peIIeHNs YIeOHBIX U ITO3HABATEIBHBIX 3a]1a4,
CaMOCTOSITENIBHO COCTAaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN alrOPUTM JEHCTBUM ITPU
BBITIOJTHEHUH 3a/1aHUN € YUETOM MOJTYyUYEHUS] HOBBIX 3HAHUN 00 U3ydaeMbIX 0ObEKTaxX —
BEIIIECTBAX U peaKlUsIX, OLEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysIbTaTa 3asBICHHOM ey,
YMEHHE UCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTBI, ITPEIJIaracMble B YCIIOBUH 3aJaHUM.

NPEJIMETHBIE PE3YJbTATDI

B cocraBe npeMeTHBIX Pe3yIbTaTOB [0 OCBOEHUIO 0053aTEIBHOTO COAEPKAHMS,
YCTaHOBJICHHOTO JJaHHOH (efiepaibHON paboueit mporpaMMOid, BBIICISIOT: OCBOCHHBIC
o0yJaroImuMucCs HayyHble 3HAHUS, YMEHHS U cIocOoObI AecTBU, crieruduueckue s
IPEeaIMETHOM 001acTu « XUMHS», BUbI ACITEIBHOCTH 1O OJTYYEHUIO HOBOTO 3HAHHUSA, €T0
MHTEpIIpETAH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B Pa3JIMUHbIX YUEOHBIX U HOBBIX CUTYalHSIX.

K koH1y 00y4eHus B 8 ki1acce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JTOJIKHbI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUIA:

® PACKPBIBATH CMBICII OCHOBHBIX XUMUYECKUX ITOHATUIN: aTOM, MOJIEKYJIa, XUMUYECKHI
3JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, CMECH (OTHOPOHAS U
HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U MOJIEKYJIIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi 10JI1 XMMUYECKOT O
AJIEMEHTAa B COEIUHEHUH, MOJIIPHBIA 00bEM, OKCH/I, KUCIIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPHULIATEIIBHOCTD, CTENICHb OKUCIICHUS, XMMUYECKasl peakiys, KiIaccupuKarus
peakLuii: peaklluy COEIUHEHUS, PEAKIIMH PA3JI0KEHNSI, PpEAKLIUHU 3aMEIICHNS, PEAKIMH
oOMeHa, 9K30- ¥ SHAOTEPMUYECKHE PEAKIINH, TETUIOBON 3(PPEKT peakiun, Sapo aToma,
3JIEKTPOHHBIH CJION aTOMa, aTOMHAasi OpOUTaJIb, PaINyC aToMa, XMMUYECKasl CBA3b,
NOJIIpHAs ¥ HETIOJIIpHasl KOBAJIEHTHAs CBS3b, MOHHAS CBS3b, MOH, KATHOH, AaHHOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAs KOHLEHTpaLlKs1) B pacTBOPE;

® WJUIFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX ITOHATHI U IPUMEHSTH 3TH
MOHSITUS IIPU ONMCAHUM BEILIECTB U UX IPEBPAICHHUIA;

® UCHOJb30BATh XUMUUYECKYIO CUMBOJIUMKY JUIsl COCTaBICHUs ()OPMYIT BELIECTB U
YPaBHEHUN XUMUYECKUX PEaKIU;

® OMNpeAesATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCITMHEHUSAX, CTETIEHb
OKHCJICHHSI 2JIEMEHTOB B OMHAPHBIX COEIMHEHMAX, IPUHAIEAKHOCTD BEIIECTB K
oTpeieIEHHOMY KJIacCy COeAMHEHUH 1Mo (popMynam, BUI XUMHUUYECKON CBS3U
(xoBaJIeHTHasi M1 MOHHAs) B HEOPraHUYECKUX COCIUHEHUSIX;

e packpsiBaTh cMbIci [lepuoguueckoro 3akona [I. 1. MenaeneeBa: 1eMOHCTpUpPOBATh
IIOHMMAaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT MX
nojoxeHus B [lepuoguueckoil cucteme, 3aKOHOB COXPAHEHUS MACChI BELIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOrazipo;

® ONUCHIBATh U XapaKTepH30BaTh TaONMUuHy0 Gopmy [lepuoanueckoit cucrembl
XMMUYECKHX 3JIEMEHTOB: PAa3JIn4aTh MOHATH «TJIaBHAs MoArpynmna (A-rpymnmna)» u
«tobounas noarpynna (b-rpynna)», manble 1 00JIbIINE TEPUO/IbI, COOTHOCUTH
0003HaueHus1, KOTOpble UMeroTCs B Tabuuie «llepuoanueckas cucteMa XMMUYECKHX
anemeHToB /. 1. MenzaeneeBa» ¢ YMCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsij sapa, o0IIee YUCIo YIEKTPOHOB U
pactpe/esieHue UX Mo ICKTPOHHBIM CIIO0SIM);

KJIaccH(DUIUPOBATh XUMUYCCKHE DJIEMEHTBI, HEOPTaHUYECKUE BEIECTBA, XUMUYCCKUE
pcakuuun (HO YHCIY U COCTAaBYy yHaCTBYIOIIUX B p€aKIIMKU BCUICCTB, 110 TCINIOBOMY
sddekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XHMHUYECKHUE CBOMCTBA BEIIECTB PA3ITMYHBIX
KJIACCOB, MMOJITBEPIKast OMMMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX YpaBHEHHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTaBa,
BO3MOXXHOCTU MPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHLIX YCIIOBUAX;
BBIYHUCIISITH OTHOCUTEIIHHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHYECKOT0 3JIEMEHTa o (hopMylie COeTUHEHUS, MAaCCOBYIO JIOJIIO BEIIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUECKON PEAKIUU;

MMPUMCHATH OCHOBHBIC OIICPAIl[UA MBICIIUTEIBHOU JACATCIBHOCTHU — aHAJIM3 U CUHTC3,
cpaBHEHHE, 0000IICHIE, CHCTEMAaTH3aIIMI0, KIIaCCU(UKAIINIO, BBIIBICHNE TPUYMHHO-
CJIEICTBEHHBIX CBSI3€H — JIJIs1 U3yYEHHs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIIHA,
CCTCCTBCHHO-HAYYHBIC MCTOAbI ITIO3HAHUSA — Ha6J'IIOZICHI/Ie, HU3MCPCHHUC,
MO/JICITUPOBAHUE, IKCICPUMEHT (peasbHBIA M MBICJICHHBIH );

CJIEIOBATh MPABUJIaM MOJIb30BAaHUS XUMHUECKON TIOCYI0N U 1a00paTOPHBIM
000pyI0BaHMEM, a TAK)KE NPaBUIIaM OOPAIIICHHs C BEIIECTBAMU B COOTBETCTBHU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 1O TOTYyYEHUIO
¥ COOMPAHMIO Ta3000pa3HBIX BEMIECTB (BOIOPOAA U KHCIOPO/Ia), TPUTOTOBICHUIO
pPacTBOPOB € ONPEICTIEHHOM MAaCCOBOM J0JIel paCTBOPEHHOTO BEIECTBA, INIAHUPOBATH
Y TIPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEeNOUeH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JTAKMYC, PeHOIPTAIICHH, METHIIOPAHK U APYTHUE).

K koH1y 00y4enus B 9 kjiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUH JIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEILIECTBO, BaJICHTHOCTb,
AIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl pEaKLMs, XUMHUECKast
CBSI3b, TEIJIOBOH 3((heKT peakluu, MOJIb, MOJIIPHBIN 00BEM, PacTBOP, SJEKTPOIIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIUTHUECKAs TUCCOLMALINS, PEAKIIM HIOHHOTO 0OMEHa,
KaTaJIn3aTop, XUMUUYECKOE PaBHOBECHE, 0OpaTHUMbIe U HEOOpAaTUMBIE PEAKIINY,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, OKUCIIUTEIIb, BOCCTAHOBUTEIID,
OKHCJICHHE U BOCCTAHOBJIEHHE, AJIJIOTPOIHUS, aM(OTEPHOCTh, XMMUUYECKasl CBA3b
(KoBasIeHTHasi, HOHHAs, METAJNINYECcKas ), KpUCcTallInueckas peléTka, Koppos3us
METaJUIOB, CILIABbI, CKOPOCTh XMMUYECKOM pPEaKIUu, IPEIEIbHO J0IyCTUMAs
koHueHrtpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUUYECKUX IOHATUH U IPUMEHATH OTU
MOHATUSA ITPU ONMCAHUM BELIECTB U UX IIPEBPALCHUN;

UCTIO0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY IS COCTABJICHUS (JOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUH;

OIIPEEIIATh BAJICHTHOCTDb U CTEIICHb OKUCIICHUS XUMUYECKHUX DJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAMIIEKHOCTD BEIIECTB K ONPEAEIEHHOMY
KJIaccy COeIMHEHUH 1o hopMyiaM, BU XMMUYECKOHM CBsI3U (KOBAJIEHTHAsI, MOHHAs,
MeTaJlJIn4YecKas) B HEOPraHMUECKUX COCAUHEHUSX, 3apsil HOHA 110 XUMUYECKOM



dbopMyIe, XxapakTep Cpebl B BOJHBIX pAaCTBOPAaX HEOPTAHUYECKUX COSMHEHUH, THII
KPUCTAJUTMYECKOMN pelIéTKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuonnyeckoro 3akona [l. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHHUE: OMUCHIBATh U XapaKTepu3oBaTh TabIMuHy0 dhopmy [lepuoamnueckoit
CHCTEMBI XMMHYECKHX JIEMEHTOB: Pa3jInvaTh MOHATHS «TJIaBHas moarpymma (A-
rpynmna)» u «nodounas noarpynna (b-rpymnmna)», Mansie u 00JbIINE TEPUOIBI,
COOTHOCHUTH 0003HAYCHHMS, KOTOPHIE MMEIOTCS B IEPUOANIECKOM TaOIHIIE, C
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB U
3apsn szpa, 00IIee YMUCIIO0 AIEKTPOHOB U pacipeieNIeHUe UX 10 AIEKTPOHHBIM CIOSIM),
O0OBSICHATH OOIIME 3aKOHOMEPHOCTH B I3MEHEHHUH CBOMCTB 2JIEMEHTOB U UX
COEIMHEHUH B MpeJiesiax MalbIX MePUOI0B U IIIaBHBIX MOATPYIII C YYETOM CTPOSHUS
HX aTOMOB;

KJIacCH(UITUPOBATH XUMHUUECKHUE DJIEMEHTHI, HEOPTAaHUYECKHE BEIIECTBA, XUMUICCKUE
peakiuu (1o YKCIIy U COCTaBYy yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O TEIIJIOBOMY

s dexTy, Mo NBMEHEHHUIO CTEIICHEeH OKUCIEHUS XUMUYECKHUX AJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIINE U cielu(pHUIeCKre XMMUIECKIEe CBONCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKAasi OMMCAHUE TIPUMEPAMH MOJICKYJISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHHUS JIEKTPOJTUTUYECKON TUCCOMALIMM KUCIIOT, MIEJI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPaBHEHUS PeaKIii HOHHOTO 0OMEHa, ypaBHEHUS PeaKIIHid,
MOATBEPKIAIOIINX CYIECTBOBAHUE T€HETUUECKON CBSI3U MEXKy BEIIECTBAMHU
pa3IMYHBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI TTOCPEICTBOM
COCTaBJICHUS AJICKTPOHHOIO OajaHca 3THX PEaKIIHii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKHUX TTPEBPAIICHUI B Pa3JIMUHBIX YCIOBHSIX;

BBIYHCIIATH OTHOCUTEJIBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJTFO XMMHYECKOTO 3JIEMEHTA 10 (hOpMYyJie COSTMHEHHSI, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKON peaKkIuu;

c00JIFO1aTh MpaBUJIa MOJIH30BAHUS XUMHUYECKON TTOCYI0M U TaO0paTOPHBIM
o0opymoBaHUEM, a TaKKe MpaBuiia 0OpaIleHus C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIUSMU TI0 BBITIOITHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB TI0 MOJTYYEHHUIO
¥ COOMPaHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIIICKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIMH, TOATBEPIKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MTYTEM XJIOPHII-, OPOMHUI-, HOAU-, KapOoHaT-, pocdart-,
CHJIHKAT-, CyTb(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M HOHBI U3YYCHHBIX
METaJIIOB, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIC OTIEPAIIUU MBICIIUTEIBHOMN NESITEIbHOCTA — aHAIM3 U CUHTE3,
cpaBHEHHE, 0000IICHIE, CHCTEMATH3AIMIO, BHISBIICHHE IPUINHHO-CIICICTBEHHBIX
CBSI3€M — I U3YYEHUS CBOVCTB BEIIECTB U XUMHUYECKHUX PEAKIUI, ECTECTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS — HAOIIOJICHUE, H3MEPEHNE, MOICITUPOBAHUE,
HKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koaun4vecTBo yacoB
Ne HaumeHoBanue pasaesoB JyekTpoHHbIe (U(pPOBHIE)
n/n U TeM NMPOrpamMMmbl Bcero Konrposemnie Hpakrueckue o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThbI
Pasnea 1. [leppoHavajibHbIe XUMHUYECKHE NOHATHS
Xumus — Ba)kHasi 00J1acTh
11 €CTECTBO3HAHMUS U 9 | 3 bubmuorexa [JOK
MPaAKTUYECKOU https://m.edsoo.ru/7f41837¢c
JIeSITCTLHOCTH YeI0BEKA
12 BemecTBa u xumuueckue g | 1 bu6mmoreka [IOK
peaxkuuu https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 17
Pa3nen 2. BaxkHejinme npeacTaBuTe Il HEOPraHU4eCKUX BellecTB
)1 Boszayx. Kucnopos. 4 0 | but6mmoreka [IOK
TlousaTtue 00 oxkcumax https://m.edsoo.ru/7f41837¢
2 Bonopon. Ionsitue o 4 0 | bubmmorexa [LIOK
KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 1 1 1 but6mmoreka [JOK
00 OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYeCKUX 10 1 3 Brbmmorexa LIOK
. https://m.edsoo.ru/7f41837¢c
COEJIMHEHUH
Wroro no pazneny 29

Pa3znen 3. Ilepuonuvecknii 3axon u [lepuoanyeckas cucrema xummuueckux 3jiemMenToB /[. U. MenaeneeBa. CTpoenne aToMoOB.

Xumuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKkIuu
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[lepuoguyeckuii 3aK0H 1
ITepuoanueckas cucrema
3.1 xnﬁnqgcxnx 31eMEHTOB /. 7 1 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢
N. Menneneesa. Ctpoenue
aToma
XuUMHUYECKas CBA3b.

39 OKHCIIUTEIBHO- 9 | 3 bubmuoreka [JOK
BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu

Hroro no pazneny 16 Bubmmorexa LOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubamorexa LOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB 63 6 12
[10 ITPOIT'PAMME
9 KJIACC
Kouan4yecTBo yacos DJIeKTPOHHbIE
No i/ HaunmeHnoBaHue pa3/iesioB U TeM Komrporsmie  Tpaxriseckie (uu¢posbie)
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI pecypent
Pa3nea 1. BemecTBo M1 XMUMHYecKHe peaKIIuH
[ToBTOpeHMe 1 yriuyoOieHre 3HAHUN bubmuorexa [JOK
1.1 5 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6nunoreka [IOK

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

1.3 DIEeKTPONTUTHYECKAsT JUCCOIIHATIHS. 8 1 bu6mmoreka [IOK
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XUMUYECKUE peakiMi B pacTBOpax

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

Hroro o pazgeny 17
Pa3gea 2. HemeTaabl M UX COeANHEHUS
71 OO6mras XxapaKTepUCTUKA XUMHUECKUX 4 bubmuotexa [JOK
' anemeHToB VIIA-rpymmel. ["agorens: https://m.edsoo.ru/7f41a636
| e |
' PYTHIRL L-€p https://m.edsoo.ru/7f41a636
COEIUHEHUS
. Obmas xapi;iemeHKa );I/IMI/I‘I;CKI;)X i Bu6miorexa LOK
. DJIEMEHTOB rpynnbsl. A30T, pochop u ux hitps://m.cdsoo.ru/7f4 1636
COEIUHEHUS
s 2)661112;1 xsp?f]szHcha XSI/;MI/I:GOCKI/IX . BuGmiorexa LIOK
) MEHTOB -IPVYIIBL YT u
FleMerT by Tiepol https://m.eds0o.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHUS
Hroro no paszueny 25
Pa3nea 3. MeTa/l/IbI M X COeANHEHUS
31 06 . 4 bubmuorexa [IOK
' HIHE CBOHCTBA METAaILIOn https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTauibl U UX COeIMHEHUS 16 bubmiorexa HOK
' A https://m.edso0o.ru/7f41a636
Hroro no pazneny 20
Pa3nea 4. Xumus u okpy:kawmasi cpeaa
4.1 BemectBa aTepua 3 €JI0BEKa 3 buGmorexa [OK
' HICCTBA M MATEPHAJIBL B IKH3HH HEIOBeK https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
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PesepBHOE Bpems

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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