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IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHMSA INIPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJBTATBI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHS NPOTPAMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOJ€¢ OOy4eHUS] XMMUU B CAMHCTBE y4eOHOW M BOCIUTATEIBHON NEATEIHHOCTH B
COOTBETCTBUU C TPATUIIUOHHBIMU POCCHUHCKUMU COIMOKYJIBTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMH
[IEHHOCTSIMH, TPHHITBIMH B OOIIECTBE NpaBUJIAMH M HOPMAMH IOBEICHHS M CIIOCOOCTBYIOT
MpoIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATTU3AINN 00yJaIONTUXCSI.

JIM9HOCTHBIE PE3YJbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJICTBOBATHCS
CUCTEMOW TO3UTHUBHBIX IICHHOCTHBIX OpPHUEHTAIMHA W PACHIUPECHUE ONBITA JIEATSIBHOCTH Ha €€
OCHOBE, B TOM YHKCJIE B YaCTH:

1) naTpuoOTHYECKOTr0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U HAYIHOMY
HACJICIUIO, TIOHMMAaHUs 3HAYCHHUS XHMHYECKOW HAYKH B JKH3HHU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HWHQOPMAIMEH O TEPEIOBBIX JOCTIKCHHSIX W OTKPBITHUIX
MHPOBOM U OTCUECTBEHHOW XMMHH, 3aNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJICTABJICHUS] O CONHMAJIBHBIX HOPMax W TMPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBCHHO TIOJIC3HOW, y4eOHO-
HCCIIeIOBATEIILCKOM, TBOPYSCKOW W JPYTUX BHUAAX JCATEILHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM
COBMECTHOHM JEATEIHOCTH TPHU BBINIOJHCHUH YYE€OHBIX, IMO3HABATEIBHBIX 3a7ad, BBITIOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUU Y4E€OHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHUIO U
B3aHMOITOMOIIIH B MPOIIECCE ITOW YIEOHOU ACSITEIBHOCTHA, TOTOBHOCTH OIICHUBATh CBOE MOBEIACHUE
Y TIOCTYIIKH CBOMX TOBAPHIIEH C MO3WIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHMA:

MHUPOBO33PCHUECKHE  MPEACTABICHUS O  BEHIECTBE W XUMHYECKOM  pEakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH M COCTABJISIOIINE OCHOBY JIJIS
MMOHUMAaHHMsI CYITHOCTH HAyYHOW KapTHUHBI MUpPa, MPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3AX YEJIOBEKa C MPHUPOTHOM CPEIO, O POJIM XMMHHU B IO3HAHUH
ATUX 3aKOHOMEPHOCTEHH;

MO3HABATEIbHBIE MOTHBBI, HANpaBlIEHHbIE Ha TMOJIYYEHHE HOBBIX 3HAHUU [0 XUMUH,
HEOOXOaUMBbIE JUIsi OOBSACHEHHS HAONIOAAEMBIX IIPOIECCOB M SBJICHUM, IT0O3HABATEIHHOM,
MH(OPMALMOHHON U YUTATENbCKON KYJIbTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON pabOTHI ¢
y4eOHBIMU TEKCTaMM, CIPABOYHOM JUTEPATypOH, AOCTYINHBIMH TEXHUYECKUMHU CPEICTBAMU
MH(POPMAIMOHHBIX TEXHOJIOTH;

WHTEpeC K OOYyUeHHUI0 W TO3HAHWIO, JF0003HATETHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUI0, TPOEKTHOW M HCCIENOBATENLCKON NIEATENHHOCTH, K OCO3HAaHHOMY BBIOOpY
HAMpPAaBJICHHOCTH U YPOBHS 00y4YEeHHUS B aTbHEHIIEM;

4) popMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 3/0pOBBI 00pa3 >KH3HH, OCO3HAHUE TIOCIEJICTBUNA W HEMPHUATHE BPETHBIX MPUBBIYCK
(ynoTpeOnieHuss ajKoToJisl, HApPKOTHKOB, KYpEHHs), HEOOXOJUMOCTH COONIOJIEHUSI MpPaBUIl



0€30MMacHOCTH P OOpAICHIH ¢ XUMHYECKUMU BEIIECTBAMHU B OBITY U pealibHOM JKU3HH,

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTHYECKOMY W3YUeHHUI0 mpodeccuil u Tpyaa pa3iMyHOTO POJia, YBAXKCHHE K
TPYILy U pe3yJbTaraM TPYJAOBOH JIEATEILHOCTH, B TOM YUCJIE€ Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX
3HAHWIA TI0 XMUMUHU, OCO3HAHHBIN BBIOOP WHIMBUAYAIBHON TPACKTOPUH MPOIOJDKEHUS 00pa3oBaHUs
C Yy4€TOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMHUHU, OOIIECTBEHHBIX HHTEPECOB H
moTpeOHOCTEeH, yeemHoN po(eCCHOHATBHON JISSITETLHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMCHHH,
TOTOBHOCTB aJalITUPOBATHCSI B MIPO(PECCHOHAIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJAE KaK MCTOUYHMKY JKM3HU Ha 3eMlle,
OCHOBE €€ CYIIEeCTBOBAaHMS, MOHMMAHME IEHHOCTH 3J0pOBOTO M 0e30macHoro olpasa >KWU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3UUECKOMY U TICHXHUYECKOMY 37I0POBbIO, OCO3HAHUE
IIEHHOCTU COOJIIO/IEHUS MPaBWJI 0€30IMMaCHOTO TMOBEJEHUsS MPU paboTe C BEIIECTBAMH, a TAaKXKE B
CUTYaIMX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TOJIydaeMble NMPU W3YYCHUH XUMHH, JJII PEIIeHUs 3ajad,
CBSI3AHHBIX C OKPYXAIOIIEH MNPUPOJHON Cpeloid, Il MOBBIIEHHUS YPOBHS HKOJOTHYECKOMN
KYJIbTYpbI, OCO3HAaHMsI TJIO0ATHHOTO XapakTepa SKOJOTHMUECKHX MPOOJIeM W IMyTeH WX perieHus
MOCPEJCTBOM METOJIOB XHMHH, IKOJOTHYECKOTO MBINLICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIEHON IIPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTampenMeTHBIX PE3YIbTATOB BBIACISIIOT 3HAYMMBIE IS (POpMUPOBAHUS
MHPOBO33PCHHsI OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, MPHUHIUI, TUIMOTe3a, (PaKT, CUCTEMa,
MIPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3THX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O
L[EJIOCTHOM Hay4YHOW KapTWHE MHpa, U YHHMBEpcalbHble yueOHbIe AEHCTBUA (IO3HABATENIbHBIE,
KOMMYHHMKATHBHBIC, PEryIATHBHbIE), KOTOpblE OO0eCleynBaloT (POPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU eI TeNbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUS UCHOJIb30BaTh IPUEMBI JIOTHUECKOTO MBILUIEHHUS ITPU OCBOCHUM 3HAHUI: paCKpbIBAaTh
CMBICTT XUMHUYECKHX MOHATUHN (BBIICIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATh B3aUMOCBS3b
C APYrUMU NOHSTHUSIMU), UCTIOJb30BATh MOHATHUS JJIsi OOBSACHEHUS OTICNIbHBIX (DAKTOB U SIBJICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUM IS KIAacCHU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKHX
peakiuii, ycTaHaBIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBA3U MEXAY OObEKTaMH W3YYEHHUS, CTPOUTH
JIOTUYECKUE pacCyX AeHUs (MHIYKTUBHBIC, ACIyKTHBHBbIC, IO AaHAJOTUH), NelaTh BBIBOJBI H
3aKITHOYEHUS;

yMEHHE MPUMEHATH B IMpOLlecCe MO3HAHUA TMOHATHS (IIpeIMETHbIE M METalpeMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, WCIIOJIb3yeMble B XUMHH, NpeoOpa3oBbIBATh HIMPOKO
MpUMEHSeMble B XHUMHHU MOJENbHBIC TMPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ JJIEMEHTA),
xuMuueckas (opMmyna U ypaBHEHHE XHMHUYECKOW peakuuu — TpU pelIeHuu YydeOHo-
MO3HABATENbHBIX 33a4, C YUYETOM 3TUX MOJEJIbHBIX MPEACTABICHUIN BBISBIATh U XapaKTEPU30BATh
CYIIIECTBEHHBIE MPHU3HAKU MU3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIUi,
BBISIBIISITH OOIIHME 3aKOHOMEPHOCTH, IPUIMHHO-CJIEJICTBEHHBIE CBS3H U MPOTUBOPEUHNS B U3y4aeMbIX
rpolieccax u sSIBJICHUSIX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:



YMEHHUE UCIIOJIb30BATh MOCTABJICHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA TO3HAHMS, a TAK¥Ke
B KaueCTBE OCHOBBI JJIsi (POPMHUPOBAHUS TUMOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3hIBAEMBIX
CYXKJICHUH;

npuoOpeTeHne OombiTa MO0 IUITAHUPOBAHUIO, OPraHU3allMM W TPOBENCHHUIO YYEHHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOIIOJATh 332 XOJOM IIPOLECCa, CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro
pe3yabTar, (GOpMyIUpOBaTH OOOOIIECHHWS W BBIBOJABI IO pE3ylbTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATh OTYET O MPOACTaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPAThH, AaHATU3UPOBATh U HHTEPIPETUPOBATH UHPOPMAIUIO PA3INYHBIX BHJIOB H
dbopM TpeAcTaBICHUS, TMONIy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAyYHO-TIOMYJISIPHAS JHUTEparypa
XHMHUYECKOTO COJIEpXKaHMsI, CIIpaBOYHbIE TocoOusi, pecypchl VHTepHeTa), KPUTUYECKH OLCHUBATH
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSTHh Pa3IMdHbIe METOJIBl M 3aMPOCHI MPH MOKWCKE W O0TOOpEe MH(POPMAIUU H
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JUIS BBIMIOJTHCHHS YICOHBIX W TO3HABATEIBHBIX 3319
OTIPENIENIEHHOTO THUMA, NpUoOpeTeHHe OmbITa B 00JacTH UCIOJB30BaHUS HH(DOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBIAJCHHUE KYJIbTYpOW AaKTHBHOTO HCIIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITCIbHO BBIOMpaTh ONTHMAIBHYIO (OpMY IpeIACTaBICHUS
nHGOpPMAIIMA W WUTIOCTPUPOBATH pelIacMble 3aJadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSIMU;

YMEHHE WCIOJBb30BaTh WM aHAIM3UPOBaTh B TMpollecce Y4eOHOW W HCCIIEeNOBATEIbCKOM
JESTeTbHOCTH HH(GOPMAIIHIO O BIMSHUH MTPOMBIIIIICHHOCTH, CETLCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHHE OKPYKAFOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

YMEHUS 3a7]aBaTh BOMPOCHI (B X0/ AUaoTa U (WJIM) AUCKYCCHH) TI0 CYIIECTBY O0OCYKIaeMOM
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITIOIHEHUSI IPEATI0KEHHOM 3a/1auH;

YMEHHUSI MPEACTABIATH MOJIyUYEeHHbIE Pe3yIbTaThl MI03HABATEIBHON NEATEIHHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JellaTh IMPE3CHTAlUI0 PE3ylIbTaTOB  BBIMOJHEHHUS  XUMHYECKOTO
JKCIEpPUMEHTa (J1abopaTOpHOro OmbITa, JabopaTopHOl pabOThl MO HCCIEJOBAHHIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHSI Y4e€OHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI IO3HABATENBHOU H
HCCIIeIOBATENIbCKON JESITEIbHOCTU MPHU PEIICHUN BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta 00IIUX
MHTEPECOB U COTJIACOBAHUA MO3ULUK (0OCYXJEeHHS, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOpJIMHAIINS COBMECTHBIX JICHCTBUH, OINpe/ielieHe KPUTEPHEB MO OLIEHKE KaueCTBAa BHIOJIHEHHOU
paboThI U ApYyTHE).

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAeATh LENH AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJHUPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JEATEIHHOCTh, BRIOMPATh Haubosee
s¢deKkTUBHBIE CIIOCOOBI PellIeHUs] YYeOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEILHO COCTABIIATh
WM KOPPEKTUPOBATh MPEIOKEHHBIN alTOPUTM JIEHCTBUI MpU BBHIMOJHEHUH 33JaHUl C y4éTOM
MOJIyUYeHHUs HOBBIX 3HaHUN 00 WM3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEAKIHUAX, OICHHUBAThH
COOTBETCTBHE TOJYYEHHOTO pe3yiabTaTa 3asBIEHHOW 1€, YMEHHE HCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3a/ITaHUH.

MNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB MO OCBOCHHIO O0S3aTENbHOTO  COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanbHON paboueil mporpamMMmoi, BBIACNISIOT: OCBOCHHBIE



00yJaronMMuUCs HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBHIN, CrICIM(PUIECKUE IS TPEIMETHOM
obnactu «XuUMUS», BHIBI NEATEIBHOCTH 1O TOJYYECHUIO HOBOTO 3HAHUS, €r0 HHTEPIpPETAIUH,
peoOpa30BAHMIO M IPUMEHEHHUIO B PA3TTUYHBIX Y4COHBIX U HOBBIX CHUTYAIIHSIX.

K konmy oOydenust B 8 KJjacce IMpeIMETHbIE pe3yabTaThl HAa 0a30BOM YPOBHE JIOJDKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® DAaCKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIIOHSTHM: aTOM, MOJIEKYJa, XUMHYECKHI
AJIEMEHT, NIPOCTOE BEIIECTBO, CIOMKHOE BEILIECTBO, CMECH (OHOPOIHAS U HEOJAHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIPHAs Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIApHAs Macca, MaccoBas J0Js XUMHYECKOIO 3JIEMEHTA B COCAUHECHUH,
MOJISIPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPHUIIATEIIBHOCTh, CTCIICHD
OKHUCJICHHS, XUMHUYCCKas peakius, KIacCU(UKAIMS PEAKIUil: peakiiu COCAMHCHUS,
peaKIMy pa3oKeHUs, PEaKIuy 3aMeIIeHusI, peaKIIi 00MeHa, IK30- U SHIOTEPMUUECKUE
peakiuu, TerIoBo 3G deKT peakiuu, sSApOo aToma, ICKTPOHHBIA CJIOW aTroMa, aTOMHas
opOuTans, pajuyc aroMa, XUMUYECKas CBS3b, MOJSPHAS W HEMOJSpHAas KOBAJICHTHAs
CBSI3b, HMOHHAs CBS3b, WOH, KAaTHOH, AaHHWOH, pPACTBOP, MaccoBas JOJS BENIEeCTBa
(TIpoLIeHTHAsI KOHIICHTPAIIMsI) B pACTBOPE;

® WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MMOHITHI U IPUMEHSATD 3TU TMOHATHS
MIPU OTIMCAaHUH BEIIECTB U MX MPEBPAIICHUI;

® IICITOJIH30BaTh XMUMHUYECKYI0O CUMBOJIMKY ISl COCTaBJICHUs (DOPMYJT BEIIECTB W YpaBHEHUU
XUMHUYECKUX PEAKIIHil;

® OTIPENIETISATh BaJIEHTHOCTh aTOMOB JJEMEHTOB B OWHApHBIX COCIWHECHHSX, CTEICHb
OKHCJICHUS OJJIEMEHTOB B OWHApHBIX COCAMHEHUSAX, TPUHAJICKHOCTh BEIIECTB K
OTpeNeNnéHHOMY KJacCy COeAWHEHUH 1o ¢dopMynaMm, BHJA XUMHYECKOH CBS3U
(KoBajieHTHasl U HIOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuommueckoro 3akona J[. M. MenneneeBa: AeMOHCTPUPOBATH
[MOHMMAaHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKUX 3JIEMEHTOB OT HX
nonoxenus B Ilepuonnueckoid cucTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTraapo;

® OMKCHIBATh U XapaKTepu3oBaTh TabnuuHyto dopmy [leproanueckoil cucTeMbl XUMHYECKUX
JJIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHas moArpynna (A-rpynma)» U «moOoyHas
noarpynna (b-rpymnma)», manble u OojbliMe MEPHOJBI, COOTHOCUTH OO0O3HAYECHMS,
KoTopble uMeroTcsl B Tabnuue «llepuoanyeckas cuctema XxuMuyeckux siementoB J. U.
MeHnpgeneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS AaTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAn siapa, oOllee YMciIo AJIEKTPOHOB M pacHpeliesieHue UX IO
AIIEKTPOHHBIM CJIOSIM);

e Kaccu(pUIMPOBATh XUMHYECKHE JIIEMEHThI, HEOPTaHWYECKHE BEIECTBA, XHUMHYECKHE
peakiuu (MO 4YHMCIYy M COCTaBY YYacTBYIOIIMX B PEAKUUU BEIIECTB, MO TEIJIOBOMY
shdexty);

® XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX KIIACCOB,
MOATBEPXK/1asi ONHMCAHUE MPUMEpPaMU MOJEKYJISPHBIX YPaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUH;

® IPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX KAaye€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;



® BEIYHMCIISITH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHYECKOTO JJIeMEHTa Mo (opMmylie COETUHEHHS, MAacCOBYIO JOJIO BEIIeCTBA B
pacTBOpE, NPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKON PEAKLINU;

® IPUMEHATH OCHOBHBIC OIEpPAlMd MBICTUTEIBHON JIEATEIbHOCTH — aHalIUu3 U CUHTE3,
CpaBHEHHE, O00O0OIIEHNE, CUCTEeMATH3AIMI0, KIACCU(UKALNIO, BBISIBICHUEC MPUYUHHO--
CIEACTBEHHBIX CBSI3€M — JUJII M3Y4YECHUS CBOMCTB BEIIECTB W XHUMHUYECKUX PEAKLHUM,
€CTECTBEHHO-HAyYHbIE METOJbl MO3HAHUS — HAOIIOJCHHE, U3MEpPEHHEe, MOACIUPOBAHUE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);

e CIieIOBAaTh  MpaBWJIaM  TIOJIB30BAHUS  XUMHYECKOW  MMOCymo ®  JabopaTOpHBIM
o0opymoBaHMEM, a TAaKKe IMpaBWUiIaM OOpAalICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUUYECKUX OIBITOB IO MOJYYCHHUIO U
coOMpaHuio Ta3000pa3HbIX BEMIECTB (BOJOpPOJAa U  KHCIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM J0JIEN PACTBOPEHHOIO BEIECTBA, IJIAHUPOBATH U
MPOBOJIUTh XMUMHUYECKHE OJKCIIEPUMEHTHI IO PAaCMO3HABAaHUIO PACTBOPOB IIETOYECH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K xonmy oOyuenus B 9 kJjiacce NpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJHKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHM:

® DAaCKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHSTHA: XUMHUUYECKHH DSJIEMEHT, aTOM,
MOJIEKyJIa, MOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BaJE€HTHOCTH,
ANEKTPOOTPHUIIATEHFHOCTD, CTETICHh OKHCIICHHSI, XHMUYECKast PEaKIIHsl, XUMHIECKas CBA3b,
TEIUIOBOM 3QQeKT peakuuu, MOJb, MOJSAPHBIA O0O0BEM, pacTBOp, 3JIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AICKTPOJUTAYECKAs JTUCCOIMAIUS, pEeaKIMd HMOHHOTO OOMeEHa,
KaTajgu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMBIE pPEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUN, OKUCIHMTENb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTaHOBJIEHUE, aJUIOTPOIHUs, aM(pOTEpPHOCTb, XUMHUYECKas CBs3b (KOBaJIEHTHas,
WOHHAs, MeTaJUIMuecKas), KpUCTaJUIMuecKas peniérka, KOppo3usi METaJIoB, CILUIABHI,
CKOPOCTh XUMHYECKOW peakIuu, npeaeabHo qonycrumas konuenTparms [1JIK Bemecta;

® WJUIFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATUI U TPUMEHSATh 3TU MOHATUSA
IIPY OTMIMCAaHUU BEUIECTB U UX MPEBPALICHUI;

® JICTI0JIb30BaTh XMMHUUYECKYI0 CHMBOJIMKY JJISi COCTaBiIeHUs (OpMYJ BELIECTB U YpaBHEHUU
XUMUYECKUX PEAKIUH;

® OIIPENIEATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XMMHYECKUX 3JEMEHTOB B COCIUHEHUSIX
Pa3JIMYHOTO COCTaBa, IMPUHAJUICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHUI
nmo QopmynaMm, BHJI XUMHYECKOW CBsI3U (KOBaJCHTHAsl, WOHHAs, METAJJIMYecKas)) B
HEOPraHMYECKUX COCIMHEHUSX, 3aps]l HOHA TI0 XUMUYECKOU (GopmyIie, XapaKTep Cpelbl B
BOJIHBIX pAacTBOpax HEOPraHWYECKUX COEAUHEHUHM, THUIl KPUCTALIMYECKOM pEIIETKU
KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbica [lepuoanueckoro 3akona /[. . MenneneeBa u 1€eMOHCTPUPOBATH €roO
MOHMMAaHKe: OMHCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuomnueckoit
CUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3iu4aTh MOHATHUS «TJIaBHas MoArpymnmna (A-rpymnma)»
u «mnobounas mnoxarpynna (b-rpymma)», manele u OoJbIIME MEPHOIBI, COOTHOCHUTH
0003Ha4YeHHs], KOTOpbIE MMEIOTCS B MEPHOAMYECKON TabmuIEe, C YHUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKUX JIIEMEHTOB (COCTaB W 3apsija sapa,
oOlee YKCIo AJIEKTPOHOB M paclpeiesieHHe WX MO AJIEKTPOHHBIM CJIOSM), OOBACHATH



o01111e 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB M MX COCIMHEHUH B Mpeenax
MaJIbIX IIEPUOJIOB M TIIABHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;

® KIIaCCU(PHUIMPOBATh XUMHUYECKHE JIIEMEHTHI, HEOPraHHMYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (MO 4YMCIYy M COCTaBy YYacTBYIOLUIMX B PpEAKLUUU BEIIECTB, IO TEIJIOBOMY
3P dexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);

® XapaKTepHU30BaTh (OMUCHIBATH) OOLIHE U CIIEU(PUISCKIE XUMHUYECKIE CBOMCTBA MPOCTHIX H
CJIOXKHBIX BEIICCTB, IMOATBEPXkIAs OIMUCAHHE TPUMEPAMH MOJCKYISPHBIX M HOHHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

® COCTaBJISITh YPABHEHUS DJIEKTPOJUTHYECKOM MCCOLMAIMU KHUCJIOT, IIEJIOYEH M COJIEH,
TOJIHBIE U COKpAUIEHHBIC YpaBHEHHUS PEaKIUi MOHHOTO OOMEHa, YpaBHEHHS PEaKlHii,
MOITBEPXKTAIOIINX CYIIECTBOBAHHE TEHETHYECKON CBSA3M MEXK/IY BEIIECTBAMH Pa3IMUHBIX
KJIaCCOB;

® DaCKpbIBaTh CYIIHOCTh OKHCIIHUTEIHFHO-BOCCTAHOBHTEIBHBIX PEAKIUH  TMOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ITHUX PEeaKIMii;

® IPOTHO3MPOBATH CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BO3MOYXHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHUSX;

® BHIUKCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOTO J3JIeMeHTa Mo (opMmyle COEIUHEHHUs, MacCOBYIO JOJIO BellecTBa B
pacTBope, MPOBOANTH PACYETHI IO YPABHEHHIO XUMHUYECKOU PEaKIny;

e coONMIONAaTh  MpaBWJIa  TOJB30BaHUS  XUMHMYECKOM  mocyqo u  1ab0opaTOpHBIM
o0opy/noBaHHEM, a TakKe IpaBHia OOpAaIleHUs] C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKUHUSMHU IO BBINOJHEHHUIO J1a00PaTOPHBIX XMMHUYECKHUX OMBITOB MO MOIYYCHUIO U
coOMpaHnIo ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIEKUCIIOTO rasa);

® IPOBOJIUTh PEAKLWH, MOATBEP)KIAIOUINE KaYeCTBEHHBI COCTAaB PAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpPUA-, OpoMHa-, WOAMI-, KapboHat-, docdar-,
CHJIMKAT-, Cyab(haT-, THIPOKCUI-UOHBI, KATHOHBI aMMOHUS M HOHBI H3YYEHHBIX METAIIIIOB,
MPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

® IPUMEHATH OCHOBHBIC OINEPALUU MBICIUTENIbHON NEATENbHOCTH — aHallu3 W CHHTE3,
cpaBHEeHHE, 0000I1IeHIe, CHCTEMATH3AINIO, BBIIBICHUE MPUYMHHO-CIICICTBEHHBIX CBS3EH
— JUIS W3y4eHUs CBOMCTB BEUIECTB U XHMHUYECKUX pEaKLIHi, €CTeCTBEHHO-HayuHbIE
METO/1bl TIO3HAHUS — HAOIIOJICHHE, U3MEPEHUE, MOJICIMPOBaHHE, SKCIIEPUMEHT (peabHbIH
Y MBICJICHHBIN).

Coneprxanue 00y4eHUs

& Kiacc

HepBOHaqaﬂmee XUMHYECKHE TTOHATUSA
HpenMeT XUMHHU. POJIb XUMHU B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u BeniecTna.

du3nyecKue CBOMCTBA BELIECTB. ATPEraTHOE COCTOsIHUE BelecTB. IloHATHE 0 METOAAX IO3HAHUS B
xuMuu. Yuctele BemecTBa U cMecu. CrocoObl pa3iesieHust cMecei.

ATOMEI 1 MOJICKYJIBI. Xummnueckue d7eMeHThl. CHUMBOJIbI XUMHUYECKHX JICMEHTOB. HpOCTHe

H CJIOXKHBIC BCIICCTBA. ATOMHO'MOHGKYHHPHOC YUCHHC.

XumMuueckas (l)opMlea. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMCEHTOB. 3aKOH IIOCTOSHCTBA

coCTtaBa BEC€HIICCTB. OtHocutenpHas aTomMHas Macca. OTHOCHUTEIIbHAS MOJICKYJIdpHas Macca.



MaccoBas g0/ XUMHYECKOI'0 3JIEMEHTa B COCJUHCHUM.

KomnuectBo BemectBa. Mosb. MoJisipHast macca. B3anMocCBsA3b KOJIMUECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €IUHHII BeiecTBa. Pacy€rel mo popMmynam XMMHUECKUX COCTMHEHUH.

@u3nyecKue U XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U e€ NpHU3HAKU. 3aKOH
COXpaHEHMs MAacChl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Knaccupukamus XUMHUECKUX pPeakuuit
(coenuHEeHMS, pa3IoKEeHUS, 3aMEIICHHUs, OOMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYIOH, MpaBWIaMU padOThl B JIA0OpATOpHH M MPUEMAMH
oOpaieHuss ¢ JIa0OpaTOPHBIM OOOPYJOBAaHUEM, HM3ydeHHE W ONMUCaHUE (U3MYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEUIECTB, HAOMOACHNE (U3HUSCKUX (TUIaBJICHUE BOCKA, TAasHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KUIICHUE W KOHACHCAIMS BOJbI) U XUMHUUYECKHX (TOpPEHHE CBEYH,
MPOKaJTMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa ¢ KUCIOTOM) SIBIICHUN, HAOIIOICHUE U
OTIMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIMi (pas3yioKeHue caxapa, B3auMOJICHCTBUE
CEepHOM KHCJIOTHI C XJOpuaoM Oapus, pasznoxeHue ruapokcuaa menu (II) nmpu HarpeBanuwm,
B3aUMOJICICTBHUE kene3a ¢ pactBopoM coiu menu (II), nzydeHue crocoOOB paszieneHus cMecei: ¢
MOMOIIIBI0 MarHuTa, (UILTPOBAHME, BhIIAPUBAHHUE, TUCTUIUIALMS, XpoMarorpadus, TpoBeICHHE
OYHMCTKM TIOBAPCHHOW COJIM, HAONIOJCHHE M OINHCAHHE pPEe3YJIbTaTOB TMPOBEICHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHST MACChl, CO3/IaHUE MOJIEIeH MOJIEKYI (IIapOCTEPKHEBHIX).

BaxuHeiinmue npeacTraBuTe/ i HEOPraHUYEeCKUX BellecTB

Bo3ayx — cmecp razoB. CoctaB Bo3myxa. Kucmopon — 2lM€eMEHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kucimopoaa B mpupoje, GU3NYecKue M XMMUYECKHE CBOMCTBa (peakUuu TOpPEeHHS).
Oxkcunpl. Ilpumenenne kucimopona. CnocoOsl TOJNydeHHs] KHCIOpoJa B JjabopaTopuud W
npoMbIieHHOCTH. KpyroBopoT kuciopoaa B mpupojae. O30H — amioTpomnHas MOAM(PUKAIIHS
KHCJI0pO/Ia.

TennoBoit >pdexT XUMHYECKOW peakiuu, TEPMOXUMUYECKUE YpaBHEHUS, OK30- |
SHIOTEPMUUYECKUE peakiuu. TOIMBO: yroab W MeETaH. 3arps3HEHUE BO3AyXa, YCUIICHUE
MapHUKOBOTO 3 dekTa, pazpylieHne 030HOBOTO CIIOS.

Bonopon — anemeHT 1 mpocToe BemecTBo. Haxoxmenrne Boiopoia B npupoie, Gu3nveckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CITOCOOBI MoydeHus. KucioTel u comu.

Monsipablii 00bE€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSM.

®dusznyeckue CcBoMcTBa BoAbl. Bojga kak pactBoputesb. PactBopbl. HacklieHHbIE U
HEHACBIIIEHHbIE PaCTBOPBI. PacTBOpMMOCTH BellleCTB B BoJie. MaccoBas J10J1s1 BEIIECTBA B pacTBOPE.
Xumuueckue cBoiicTBa Boabl. OcHoBaHMs. Ponb pacTBOpoB B MPUPOJE M B KM3HU YEJIOBEKA.
KpyroBopoT Bozibl B ipupoJe. 3arpsi3HeHrne NpupoAHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus ©Heopranwdeckux coemnuHeHuit. Oxcuapl. Knaccudukanmus OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aMm(pOoTepHbIe) U HecoeoOpasyrome. HoMenknatypa
okcu10B. DU3nUECKUe U XUMUUYECKHE CBOMCTBA OKCUAOB. [lonydeHue okcuaos.

OcnoBanus. Kiaccudukanuss OCHOBaHMIA: IIENOYM W HEPACTBOPUMBIC OCHOBAHMSI.
Homenknarypa ocnHoBanuil. ®dusznueckue M XUMHYECKHE CBOMCTBa OcCHOBaHul. [lomydenue
OCHOBAHUIA.

Kucnotel. Knaccudukarmus kucnor. Homenknarypa kucinor. Dusndeckue U XUMHUYECKHE
cBoiicTBa KuCOT. Psan akruBHoctn MetaiuioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Howmenknarypa cosieil. @usznueckne W XUMHUYECKHE cBoiicTBa coneil. Ilomydenue
COJIEH.

I'eneTnyeckas CBSI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEAMHEHUM.



Xumuueckuii IKcnepumenn .

KaueCTBEHHOE OIPE/EIICHUE COJEpKaHUS KUCIOpoJa B BO3JyXe, MOJy4YeHHE, cOOMpaHHue,
pacro3HaBaHHE€ W M3yYEHHE CBOICTB KHCJIOPOJAa, HAOIIOJCHHWE B3aUMOJICHCTBHS BEIECTB C
KHCJIOPOJIOM M YCJIOBUS BO3HHMKHOBEHHUS U IPEKpallleHUs TropeHus (1okapa), 03HAKOMIIEHHE C
o0pa3iaMu OKCHIOB U OTIMCAHUE UX CBOICTB, MMOJIydYeHHE, COOMpaHKE, PACTIO3HABAHNE U U3YyUCHHE
CBOMCTB BojOpoJa (ropeHue), B3aumojelcTBue Bogopona ¢ oxcuaoM menu (II) (Bo3mokHO
WCIIOJIb30BAHNE BHJICOMATCPUANIOB), HAOIIOACHHE OOpa3lloB BEMIECTB KOJIHMYECTBOM | MOJIb,
UCCIIeIOBAaHUE OCOOCHHOCTEH  pPAacTBOPEHMs BEIIECTB C  Pa3IMYHON  pPacTBOPHMOCTEIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MacCOBOM JI0JI€M pPACTBOPEHHOIO BEILECTBA,
B3aUMOJICHICTBUE BOJABI C MeTa/laMM (HAaTpUEM U KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpUAIIOB), HCCIIEI0BaHUE OOpa3l0B HEOPraHMYECKHX BEIIECTB pa3IMYHBIX KJIaccoB,
HaO0/IeHNEe M3MEHEHUsI OKPACKM HMHJMKATOPOB B pacTBOpax KHUCIOT M IIEN0YeH, H3yuyeHue
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METa/NIaMU, PeaKIuii
HENTpaIu3aluy, MoJy4YeHHEe HEPACTBOPUMBIX OCHOBAHUHN, BRITECHEHHE OJHOTO METajlla IpyruM U3
pacTBopa COJIM, pEIIEHHE SKCIEPUMEHTAIbHBIX 3agad no Teme «Baxuelmue Kiacchl
HEOPraHUYECKUX COCAMHEHUI».

Iepuoanyecknii 3axkoH u Ilepumoamueckasi cucremMa xumudeckux iemenros JI. H.
MenaeneeBa. CrpoeHue aroMoB. XuUMH4YecKass CBsA3b. OKHCIMTEIbHO-BOCCTAHOBUTEJIbHbIE
peakuuu

[lepBbie MOMBITKA KIACCU(DUKAIIUNA XUMHUYECKHX JIeMEHTOB. [loHSATHE O rpymmax CXOIHBIX
3JIEMEHTOB (II€JIOYHBIE U IIEJI0YHO3EMENIbHbIE METaJUIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepuonuueckuii 3akoH. Ilepuommueckas cucrteMa xuMuueckux »diaemeHToB [, U
MenneneeBa. KopoTkomepuomHas wu anuHHONEpuoaHas ¢opMbl [leproandeckoil  CHUCTEMBI
xumuueckux oanemeHtoB JI. WM. MenpaeneeBa. Ilepuonst u rpynmbl. Duznueckuid CMbICIT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX Anep. M3oTomnbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
o0osouek atomMoB TepBbiX 20 XuMuueckux djemMeHToB Ilepwommyeckoit cucremsr J[. U
MenpaeneeBa. XapakTepUCTHKAa XMMHYECKOTO 3JIEMEHTA MO €ro mnoJsioxkeHuto B [lepmoanueckoit
cucteme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue Ileproanueckoro 3akoHa u [lepuonnueckoi cUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIS
pa3BuTHUs Hayku U npaktuku. [. . MenaeneeB — yu€Hblil U TpakIaHMH.

Xumuueckas CBSI3b. KoBanienTHas (monsipHast u HETOJIsIpHas ) CBSI3b.
DIEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31€MEHTOB. MlOHHas! CBA3b.

Crenenb okuciieHus. OKHCIUTEIbHO--BOCCTAHOBUTEINIbHBIE peakiuu. [Iponeccrsl okuciaeHus
1 BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydeHrue oOpa3IoB BEIIECTB METAJIOB U HEMETAJIIOB, B3aUMOJICHCTBUE THAPOKCUAA [IUHKA
C pacTBOpaMH KHCIOT M MIEJIOYEH, MPOBEIEHUE OMBITOB, WUIIOCTPUPYIOMIUX PUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpEHHE, PEaKIIUU Pa3JI0KEeHUs, COSTUHEHHS ).

Mesicnpeomemmnuoie céazu

Peanuzamust MeXnpeaMeTHbIX CBA3E€H NMpPU M3YYEHHH XMMHUU B 8 KIJacce OCYIIECTBISETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATUHN, TaK U MOHSATHIA, SBISIOUTUXCS



CUCTCMHBIMHU IJIA OTACIIBHBIX HpeI[MeTOB eCTeCTBeHHO-'HaquOFO IMUKIJIA.

OO0mue ecTeCTBeHHO--HAYUHBIC MMOHATHS: HAYYHBIN (DaKT, THUIIOTE3a, TEOPUS, 3aKOH, aHAIU3,
CUHTE3, Kiaccuukamus, TMEePUOJUIHOCTh, HAOIIOJEHUE, OSKCIIEPUMEHT, MOACIUPOBAHNE,
HU3MEpeHue, MOJICITb, SIBJICHHE.

®usuka: Marepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJA, HW30TOIIbI,
pPaMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYCCKHIA 3apsij, BEIIeCTBO, Telo, O0BEM, arperaTHoe
COCTOAHUE BEUICCTBA, TI'as, q)HSI/ILIGCKI/Ie BCINMYHHBI, C€IWHHIIbBI I/I3M€p€HI/I$I, KOCMOC, IIIIaHETHI,
3BE31561, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpaAIBI, TOPHBIE MTOPOBI, TOJIE3HBIE HCKOITAEMBIE,
TOILIUBO, BOJAHBIE PECYPCHI.

Conepxanue 00y4eHUs

9 knacc.

BemecTBo M XMMHYECKas peakuus

[Iepnognueckuit 3axkoH. Ilepmoanueckas cucremMa XuMmudeckux oanemeHtoB [J[. WM.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMMHMYECKUX AJIEMEHTOB
IIEPBBIX TPEX MEPHUOJOB, KalMs, KaJIbLIUS M WX COCAVNHEHUH B COOTBETCTBHU C IOJIOKEHUEM
aneMeHTOB B [lepronueckoi cucteMe u CTPOCHHEM UX aTOMOB.

Crpoenue BemecTBa: BHJbl XHMHYECKOM CBSI3W. THIBI KPUCTAIMYECKMX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEMIETKU M BUJA XUMHUYECKON CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K PAa3JIMYHBIM KJIACCaM HEOPraHMYECKHUX COCINHEHUN, TCHETUYECKas CBA3b
HEOPraHMYECKUX BEILECTB.

Knaccugpukanuss XMMHYECKMX peakUMid N0 pa3IM4yHbBIM NpH3HaKaMm (10 YUCIy M COCTaBy
YUYacCTBYIOUIMX B PEAKLMU BELIECTB, N0 TEIUIOBOMY 3(D(PEKTy, M0 N3MEHEHUIO CTENIEHEH OKHUCIEHUs
XUMUYECKUX AJIEMEHTOB, 110 0OPATUMOCTH, 110 YJaCTUIO KaTalau3aropa). JK30- U SHJIO0TEPMUUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHUS.

[lonsitue o cxopoctu xumuyeckoil peakuuu. [loHsTue 00 0OpaTHUMBIX M HEOOPATUMBIX
XMUMHMUYECKUX peakuusax. IIoHsTHE 0 TOMOreHHBIX U IreTeporeHHsIX peakuusax. llonarue o karanuse.
[TonsTe 0 XMMHYECKOM paBHOBecUU. DAKTOPBI, BIMAIOIINAE HA CKOPOCTh XUMUYECKOU PEAKIIUU U
II0JIOKEHHE XMMHYECKOTO PABHOBECHS.

OKUCIIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUH, DJICKTPOHHBIM OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBHUTEIbHOM peakuuu. COCTaBlIeHWE YPaBHEHHMHM OKHUCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METOa IEKTPOHHOro OanaHca.

Teopust >IEKTPOIUTHYECKON AHUCCOLMALMU. OJIEKTPOIMTBI M HENIEKTPOJIUTHL. KaTnonsl,
aHUOHBI. MeXaHu3M IUCCOLMALUU BEIIECTB C Pa3IM4YHBIMU BUJAMHM XUMUYECKOW cBs3u. CreneHp
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. YCIOBHSA HPOTEKAHUS pPEaKUUl MOHHOTO OOMEHa, IOJIHbIE U
COKpAaIllEHHbIE HMOHHBIE YpaBHEHMs peakiuil. CBONCTBAa KHUCIOT, OCHOBaHMM M COJIEH B CBETE
MpeJCTaBICHUN 00 EKTPOIUTHYECKOM aucconnanuy. KauecTBeHHbIE peakiuu Ha HOHBI. [loHsTHE
0 TUJAPOJIU3E COJIEH.

Xumuueckuii IKcnepumennt .

O3HAKOMJIEHHE C MOJEISAMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB U HEMETAJUIOB (rpadura 1 aamasa), CIOKHBIX BELIECTB (XJIOpHIa HATPUSL), HCCIEIOBAHNE
3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuud OT BO3ACHCTBUS pa3iIMYHBIX (PAKTOPOB,



UCCIIEIOBAaHUE AIIEKTPOIPOBOJHOCTH PAacTBOPOB BEIIECTB, IpolLiecca JUCCOLMALUU KHUCIOT,
miesnoye U cojie (BO3MOYKHO HCIIOJIB30BAHHME BHJEO MaTEpHalioB), IPOBEJICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKM NPOTEKAHUS PEaKIHil HMOHHOrOo oOMeHa (0oOpa3oBaHHE OCaJKa,
BBIJICJIEHUE Ta3a, 0O0pa30BaHME BOJbl), OIBITOB, WILIIOCTPUPYIOLIUX IPUMEPHl OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX pPEAKUMUNA (TOpEHUE, PEaKLMM pas3lIoKEHUs, COEAMHEHUs), pacllo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbIO KAayeCTBEHHbIX pEaKUUi Ha HOHBI, pEIIECHUE
AKCIEPUMEHTAIbHBIX 33/1a4.

HemeTajuibl 1 MX coeJUHEHHS

OO0wras xapakTepucThka rajioreHoB. OCoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
okucinenusd. CtpoeHue u (u3MUECKHUEe CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XUMHUYECKUE
CBOICTBAa Ha IpuMepe Xjopa (B3aMMOJCHCTBHE C MeTaUlaMHM, HEMEeTalJlaMH, LIeJI04YaMu).
XnopoBogopoa. ConsiHash KUCIOTAa, XUMHUYECKHE CBOWMCTBA, IMOJIyYCHHE, NpUMeHeHue. JlericTBue
XJIOpa W XJIOPOBOAOPOJA HA OpPraHU3M 4YeJlOBEKa. BakHellne XJIOpUIbl U UX HAXOXKICHUE B
MIPUPOJIE.

OObmass xapakrepuctuka 3yeMeHToB VIA-rpynmbl. OcOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHue M (U3NYECKUE CBOICTBA MPOCTHIX BEIIECTB —
KHUCIIOPO/1a U Cepbl. AJUIOTPOIHbIE MOAU(DUKALIMY KHUCIOPOAa U cepbl. XMMHUYECKHE CBOICTBA CEPBHI.
CepoBosiopos, cTpoeHue, puznyeckue U XuMuueckrue cBoictBa. OKCHUIBI cephl Kak MpPeACcTaBUTETN
KHUCIIOTHBIX OKcuJoB. CepHas KHUCIOTa, (U3MUECKME M XHMMHUYECKHE CBOMcTBa (oOliue Kak
MIpe/ICTaBUTENsI Klacca KHUCIOT W crneunurduueckue). XUMUYECKHe PEeakiiH, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba mosyuyeHusi cepHoit Kucnotel. [Ipumenenue cepnoil kucnotsl. Conu
CEpHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha cyiabdaT-uoH. HaxoxaeHue cepsl U €€ COeMHEHUN B
npupojae. XUMHUYECKOE 3arps3HEHUE OKpYKalolled Cpelabl COCTUHEHHSIMH cepbl (KHCIOTHBIE
JOK]TH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro MPeA0TBPAILCHUS.

OO6mrast xapaktepucTtuka d37eMeHTOB VA-rpynmbl. OCOOGHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHUS. A30T, paclipOCTpaHEHUE B MIPUPOE, (PU3HUECKUE U XUMUYECKUE
cBorictBa. KpyroBopor azora B mpupoge. AMMHAK, ero (pu3nyeckue W XUMHYECKHE CBOMCTBA,
nostyueHue u npuMenenue. Conu aMMoOHUs, UX (U3NUYECKUE U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiusi Ha HMOHBI aMMOHHA. A30THAas KHUCJIOTa, €€ MOJydyeHHe, (U3NYecKue u
XMUMHYECKHE CBOMCTBa (00lIMe KakK MpeIcTaBUTeNsd Kiacca KHCIOT U cHeluduyeckue).
Hcnonb30BaHne HUTPATOB U COJICH aMMOHUSI B KaueCTBE MHHEPAIbHBIX yI0oOpeHuil. XumMuueckoe
3arpsi3HEHUE OKPYKaIOLIEeH cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXK U, 3arpsI3HEHHE BO3yXa,
MOYBHI U BOI0EMOB). Docdop, ammoTponHbie Mogudukanuu Gochopa, pusndecKkne U XUMUISCKHE
cBoiictBa. Okcun dochopa (V) u dochopnas kuciora, ¢u3ndyeckrue U XUMUYECKUE CBOWCTBA,
nonyuenue. McnonszoBanue GpocdaroB B kKauecTBe MUHEPAIBbHBIX yI0OPEHHIA.

Obmas xapakrepuctuka »syneMeHToB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUS. YTIEpoJ, aJIOTPONHbIE MOAU(UKAINK, PacpOCTpaHEHHUE B
npupoje, GuU3MUecKue U XUMHYeCKue CBOMCTBa. AncopOuus. KpyroBopoT yriepona B mpupoe.
Oxcunpl yrieposaa, ux (pu3nuyeckue M XMMHUYECKHE CBOWCTBA, JNEHCTBHE Ha JKHMBbIE OPraHU3MBbI,
MOJIydeHHEe M NpUMEHEeHHe. DKOJOrMueckue MpoOieMbl, CBsi3aHHBbIE ¢ OkcuaoMm yriepona (IV),
TUNOTe3a rI00aJIbHOr0 MOTEIICHUs KIIMMaTa, MapHUKOBBIM 3¢ddekT. YronpHas kuciaoTa u e€ coiu,
ux (QU3MUECKHue U XMMHUYECKHE CBONCTBA, MOJydeHHe M npuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHBI. Vcnonb3oBaHue kapOOHATOB B OBITY, MEAMILIMHE, POMBIIUIEHHOCTH M CEIbCKOM
XO34MCTBE.

[lepBoHauanbHble MOHATHA OO0 OPraHMYECKUX BEIIECTBaX KaK O COEAMHEHHSX yriepoja



(MeTaH, 3TaH, 3TWJIEH, alleTUIIEH, 3TAHOJI, INIMLEPHUH, YKCYCHas KuciaoTa). [IpupoaHble MICTOUHUKI
YTJIEBOAOPOAOB (yroJib, MIPUPOIHBIN ra3, He()Th), MPOAYKTHI UX MepepadoTku (OeH3MH), UX POJIb B
ObITYy M TpOMBIIUIEHHOCTH. [loHATHE O OMOJIOTHYECKH BaXXHBIX BEIIECTBAX: JKUpaxX, OeJKax,
yIaeBOJaX — M HUX POJM B JKU3HU 4YeJIOBEKAa. MarepuaabHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COEAUHEHHUIM.

Kpemuuii, ero ¢usnueckue U XUMHYECKHUE CBOMCTBA, IOJY4YEHHE U IPUMEHEHHUE.
Coenunenus kpemuus B mpupoje. O6mue npeacrapienus o0 okcuae kpemaus (IV) u kpeMHueBoit
kuciore. CHIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxxHeilne crpouTenbHbIe
MaTepualibl: KEpaMHKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. Ilpobrembr Ge3omacHOTO
HCII0JIb30BAHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B MOBCEIHEBHOM XKU3HU.

Xumuueckuit IKcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISIHOM KHCIOTBI, IPOBEACHUE
KAueCTBEHHBIX pPEaKUUi Ha XJIOPUI-UOHbI M HAONIO/IEHWE NPU3HAKOB UX IMPOTEKAHUS, OIBITHI,
oTpaxaromue (QpU3NYEeCKHe M XHMHUYECKHE CBOICTBA TaJOTEHOB M MX COEIUHEHUM (BO3MOXHO
WCII0JIb30BAHME BHJEOMATEpPHANIOB), O3HAKOMJIEHHE ¢ oOpa3suamMu XJIOpUAOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE C oOpa3mamMu cepbl U €€ COeIMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEepHAJIOB), HaOMIOZCHHWE  Tporecca  OoOyrJIMBaHUA  caxapa MOJ  JCHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCJIOTHL, M3y4€HHE XUMHMUYECKUX CBOMCTB pa30aBiIeHHON CEpHOM
KHUCJIOTBI, TPOBE/IEHUE KAuyeCTBEHHON peakuuu Ha cyiabdaT-uoH U HaOIIOAEHHE NpHU3HaKa eé
MPOTEKAHUS, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaAMHU a30Ta, (ochopa M UX COEIWHEHUI
(BO3MOKHO HCIIOJIb30BaHUE BHJAEOMATEpUANIOB), 00pa3liaMH a30THBIX M (OCOpHBIX ynoOpeHuw,
MoJlyueHue, coOnupaHue, paclio3HaBaHue U U3y4eHHe CBOMCTB aMMUaKka, IPOBEACHNE KaYeCTBEHHBIX
peakuuii Ha MOH aMMOHUSA U GocdaT-uoH U U3yYeHHUE IPU3HAKOB UX IIPOTEKAHMs, B3aUMOIECHCTBHE
KOHIICHTPUPOBAHHON a30THON KHUCJIOTHI ¢ MEbIO (BO3MOYKHO MCIIOJIBb30BaHME BHUJEOMATEPHAIIOB),
U3y4eHHe MOJIeNIel KpUCTANIMYEeCKUX PEemEToK anMasa, rpadura, ¢QymiepeHa, 03HaAKOMIIEHHE C
IIpoIeccoM  aAcopOIMHM PAaCTBOPEHHBIX BELIECTB AKTHBMPOBAHHBIM YIJIEM M yYCTPOHCTBOM
IIPOTHBOra3a, MOJy4Ye€HUE, cOOMpaHue, paclo3HaBaHUE U M3YYEHUE CBOMCTB YIVIEKUCIOIO TIa3a,
IIPOBEICHUE KAaYEeCTBEHHBIX pEeakiMii Ha KapOOHAT M CWIMKAT-UOHBl U H3y4eHHE NPU3HAKOB MX
IPOTEKaHMs, O3HAKOMJIEHHE C TPOJIYKUMEH CHJIMKATHOM IPOMBIIIJIEHHOCTH, pEIICHUe
HKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BaxkHel1e HeMeTaulbl U UX CO€AUHEHUS.

MeTaJlIbl M HX COEAMHEHHSA

OOw1ast xapakTepuUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX IOJIOKEHHUS
B Ilepuonnueckoii cucreme xumuueckux sneMeHToB [l M. MenpaeneeBa M CTpOEHHsS aTOMOB.
Crtpoenune MmeTaioB. MeTtajiMueckass CBA3b W METANIMYECKas KpUCTAJUIMYEecKas peléTka.
DNEeKTPOXUMHUUYECKHM psii  HampspkeHuidl MetayuioB. Pusnyeckue M XUMUYECKHE CBOWCTBA
MeTajuioB. O61me cnocoObl MoyiydeHus MeTaioB. IIoHsATHE O KOPpPO3MM METalJIOB, OCHOBHBIE
cnocoObl 3amUThl UX OT Koppo3uu. CruiaBel (CTalb, YyryH, IIOPaJIOMUHHUM, OpOH3a) M HX
IIPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[Ilenouynsle MeTauIbl: OJ0KeHUE B [lepuoandeckoil cucreMe XuMHIecKux aemeHTos 1. 1.
MenneneeBa, CTpOEHUE UX ATOMOB, HAXOKJAEHHUE B NpHpoae. PU3NUYECKUE U XUMHUYECKHE CBOKCTBA
(Ha mpumepe HaTpus U Kamusi). OKCHIBI U THAPOKCUIBI HATpUs U Kanus. [IpruMeHeHue 1men0YHbIX
METAJIOB ¥ UX COCTUHEHUM.

[IlenoyHo3eMeNbHBIE METAUIBI MAarHUK U KallbLUH: MOJIOKeHHE B [lepuonmyeckoil cucreme
xumuueckux adnemeHtroB . M. MenneneeBa, cTpoeHue HMX aTOMOB, HAaXOXKJIEHUE B IPHUPOJE.
®u3nYeCKue M XUMHYECKHE CBOWCTBA MarHus M KaublMs. BakHellnne coeIMHEHUs KaubLus



(okeun, rumpokcua, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUSI.

AmoMuHMil: nonoxxernue B Ilepuonmueckoi cucreme XuMuuyeckux diaeMeHtoB I .
MenneneeBa, CTpO€HUE aToma, HaxoxjaeHue B npupoje. dusnueckue M XUMHUYECKHE CBOICTBA
aIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHU/IA U TUPOKCH/IA ATFOMUHHUSL.

Keneso: mnonoxenue B llepuoamueckoir cucreme xumuuyeckux smemeHtoB [ .
MenneneeBa, CTpO€HUE aToma, HaxoxjaeHue B mpupoje. dusnueckue M XUMHUYECKUE CBOWCTBA
xene3a. Okcuapl, ruapoxkcunpl u cosm sxkeneza (II) m xenmeza (III), mx cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAJUIOB H CIUIABOB, MX (PM3MUECKUMH CBOMCTBAMH, U3yUCHHE
pe3ylnbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO HCIOJIb30BAHUE BUJICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJAa KalblWsg W HATpUs C BOJOW (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEpUAJIOB), MCCIEJI0BAHUE CBOICTB JKECTKOM BOJBI, Ipolecca TOPEHUs xKeinesa B
KHCIOpoze (BO3MOYKHO HCIOJIB30BaHNUE BUCOMATEPHAIIOB), TPU3HAKOB MMPOTEKAHMS KaueCTBEHHBIX
peakuuii Ha MOHBI: MarHusi, Kajbllus, aJlOMUHUSA, IUHKA, kene3a (II) u xeneza (III), menu (II),
HaOJIO/IEHNEe W OMHUCAHWE IMPOIECCOB OKPAIITMBAHUS TNIAMEHW MOHAMH HATPHS, KAJUS U KaJIbIUSI
(BO3MOKHO HCIIOJIb30BaHHE BUJCOMATEPUANIOB), UCCIIEJOBaHNE aM(POTEPHBIX CBOMCTB T'HApOKCHIA
AMIOMUHUSL U TUAPOKCHIIA [WHKA, PEIICHHE JKCIIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «BaxkHeimme
METaJUTBI i UX COCTMHECHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuasibl B NMOBCEAHEBHOW >KM3HU uelioBeka. be3omacHoe HcCmonb30BaHHE
BEIIECTB W XHMHUYECKHX peaknuii B ObiTy. [lepBas momomp MpH XHUMHYECKHX O0XKOTax W
OTpaBJICHUSIX.

XUMHYeCKOe 3arpsi3HEHUE OKpYXKarolle cpenbl (MpeneibHas MOMYCTHMasi KOHLIEHTPALUs
Bemects, najiee — [1JIK). Poias xumun B perieHnn 3K0JIOTHIECKUX TPOOIIeM.

Xumuueckuil IKcnepumenm:

n3ydeHue 00pasIoB MaTepUaioB (CTEKIIO, CIIJIaBbl METAIIJIOB, TIOJIMMEPHBIE MAaTEPHAIIbI ).

Meostcnpeomemmnnie ceasu

Peanuzanusi MeXnpeaIMeTHBIX CBA3CH IMpH M3y4EeHUU XMUMHHM B 9 Kilacce OCYIIECTBIIAETCS
4yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U MOHSATUH, SBISIOMINXCS
CUCTEMHBIMU JJISl OTJICJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IHKIIA.

OO01ue ecTecCTBEHHO-HAYyYHbIE TOHATHUS: HAy4HBIN (DakT, runoresa, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccuukanus, MEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE,
U3MepeHue, MOJIeIb, SIBJICHUE, TApHUKOBLIN 3()(PeKT, TEXHOTIOT s, MaTepHAIIBI.

Oduzuka: MaTepus, aroM, OJIEKTPOH, TPOTOH, HEHUTPOH, HOH, HYKJIHJA, H30TOIbI,
pPaAMOaKTUBHOCTb,  MOJIEKYJA, OJIGKTPUYECKHH  3apsl, TMPOBOJHUKH,  IOJYIPOBOIHUKH,
TUDIIEKTPUKHU, (OTOINIEMEHT, BEIIECTBO, TeNO, 00BEM, arperarHoe COCTOSIHME BEIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAJUTMUECKAsl PEIIETKA, CIUIaBbl, (PU3MUYECKUE BETUUYHUHBI, €IUHUIIBI
U3MEpEHHUs, KOCMUYECKOE ITPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: QoTtocuHTes, npixaHue, Ouocdepa, 3KOCHCTEMa, MHUHEpAJIbHBIE YIOOpEeHUs,
MHUKPO3JIEMEHTbI, MAaKPOAJIEMEHTBHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHbIE MOPObI, MOJIE3HBIE UCKOTIAEMBbIE,
TOTUIUBO, BOJIHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue (undposbie)
n/ pa3iejioB U TEM Bcer | KouTpouabH IIpakTHyeck 06pazoBaTeabHbIe
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peakuuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[TPOI'PAMME

[Tepuonnueckuii
3aKOH U
Heprozmrieckas bubnuorexa [IOK
31 | cnereMa 7 https://m.eds00.ru/7f4183
XUMHUYCCKUX 7c
anemeHToB [[. 1. o
Menjeneera.
Crpoenue atoma
Xumudaeckas
CBSI3b. bu6mmoreka [IOK
3.2 OKHCIIUTETBHO- 8 https://m.edsoo.ru/7f4183
BOCCTAHOBUTEIBH ic
bIC pEaKIUu
bubmmoreka [{OK
Hroro no pazgeny 15 https://m.edsoo.ru/7f4183
7c
OBIIEE
KOJIMYECTBO 65
YACOB IO



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

Kosun4yecTBO YyacoB DJIeKTPOHHBbIE
Ne HaumenoBanue
n/ a3/1eJI0OB U TeM (ppoBbic)
pa3n Bceer Konrpoabubl | IIpakTHyecku 06pasoBaTebHbIE
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Pa3nes 1. BemecTBo U XMuMH4ecKue peakuuu
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paznesnoB Kypca 8 36
KJ1acca
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1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakumit o
DIIEKTPOJIUTHYECKA
s1 TUCCOIIHAIIHS. bu6moreka [IOK
1.3 XHUMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
Oo61mas
XapaKTEePUCTHKA bubnuoreka [JOK
2.1 XMMHYECKHUX 4 1 https://m.edsoo.ru/7f41a6
snemenToB VIIA- 36
rpymibl. ['ajgoreHsl
Oo61mas
XapaKTEPUCTHKA
bubmuoreka [JOK
XUMHYECKUX
2.2 6 1 https://m.edsoo.ru/7f41a6
aneMeHTOB VIA- 6
rpynnsl. Cepa u e€ o
COCIUHCHMS
OO6mras
XapaKTepUCTUKA
XUMHYECKUX bu6nmoreka [JOK
2.3 aneMeHToB VA- 7 1 1 https://m.edsoo.ru/7f41a6
rpymmsl. A3oT, 36
¢dochop u ux
COCTMHCHUS
OO6mras
XapaKTepUCTHUKA
bu6nmoreka [JOK
XUMHUYECKUX
2.4 8 1 2 https://m.edsoo.ru/7f41a6

aneMeHToB [VA-
IPyINIbL. YTIEPOX
U KPEMHHU U UX

36
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COCAMHCHUA

Hroro mo paznueny 25

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

OOGmue cBoicTBa bubmorera [JOK

3.1 m 4 https://m.edso0.ru/7f41a6
METAJIOB

36

Baxueiimme bubmmorexa [{OK

3.2 METAJUIBI U KX 16 https://m.edsoo.ru/7f41a6
COCIUHCHUS 36

Wroro mo pazueny 20

Pasnen 4. Xumus u okpy»aiomnias cpeaa

BemectBa u
4.1 MaTepHallbl B 3
KM3HU YEJIOBEKA

bubmmoreka [{OK
https://m.edsoo.ru/7f41a6
36

Hroro mo pazmeny 3
OBIIEE KOJIMYECTBO
YACOB IO 65

I[TPOTPAMME
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