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HosicHuTeAbHASA 3aNIMCKA
PaGouass mporpamma mo xumMuu s ydamuxes 8-9 kmaccoB MBOY  «Jlumedr Nely» r.
lagpuHcka cocTaBieHa Ha OCHOBE:

e npukaza MunucrepctBa npocsemieHus Poccuiickoir ®eneparun ot 31.05.2021 Ne 287 "O6
YTBEPKICHUH (pelepabHOrO TOCYAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO
obmiero oopaszoBanus" (3apeructpupoan 05.07.2021 Ne 64101)

e TpuUMEpHOH pabouell HporpaMMbel OCHOBHOTO o0miero obpasoBanus «Xumus» (OmoOpena
perieHueM GeaepalbHOr0 y4eOHO-METOIMYECKOr0 OOBEAMHEHHUS 10 00meMy oOpa30BaHMIO,
poTokost ot 27 centsiops 2021 r. Ne 3/21)

e VY4eOHO-METOIUYECKOTO KOMIUIeKTa 8-9 KiaccoB misi 00meo0pa3oBaTeNbHBIX YUPEKICHUH,
aBTopoB ["abpuensu O.C, Octpoymos U.I"., Cnaakos C.A. 2019 rog;

PaGouas mporpaMMa Takke COCTaBlieHA C YUYETOM XapaKTEPUCTUK IUIAHUPYEMbBIX PE3yJIbTaTOB
JTyXOBHO-HPABCTBEHHOTO PAa3BHUTHs, BOCIHUTAHUS M COLMAIU3AINK YYaIIUXCs, MPEACTABICHHON B
PaGoueit nporpamme Bocriutanust MBOY Jluneit Noly.

OO0mas xapakTepucTHKA y4e0HOro npeaMera « XuMHus»

Brman yue6HOTO mpenMeTa «XUMHES» B JOCTHKCHHE IeJIed OCHOBHOTO OO0IIEero o0pa3oBaHHS
00yCIIOBJIEH BO MHOTOM 3HAa4eHHEM XMMHUYECKONW HayKd B TIO3HAHMM 3aKOHOB MPHUPOIBI, B
Pa3BUTHUN TPOU3BOJUTEIHHBIX CHJI OOIIECTBA M CO3JAHIH HOBOM 0a3bl MaTEPHAILHOW KYJIBTYPHI.

XuMus, KaKk 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK, pacHpOCTpaHuja CBOE BIMSHHE Ha BCE
00JIaCTH YeJIOBEUECKOTO CYIIECTBOBAHMS, 3aJajla HOBOE BUJICHHE MHpA, CTalia HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOHM KYJIBTYPbI, HEOOXOJMMBIM YCJIOBHEM >KM3HU OOIIECTBAa: 3HAHHUE XUMHUU
CIly’)KAT OCHOBOH Ui (OpMHUPOBAaHHMSI MHPOBO33PEHUS YEJOBEKa, €ro MpeJICTaBICHHH O
MaTepUaIbHOM €IMHCTBE MHPA; BAKHYIO POJb UTPalOT (OpMUPYEMbIE XUMHEH MpPeICTaBICHUS O
B3aMMOITPEBPANICHUSAX JHEPTHH W 00 DBOJIOIMK BEIISCTB B MPHUPOJIC; COBPEMEHHAs XUMUS
HampaBlieHa Ha pelieHue TIo0adbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHSI 4YEIOBEYECTBA —
CBIDBEBOM,  DHEPreTUYECKOM, MMIIEBOM W  HDKOJIOrMYecKodl  0e30macHOCTH,  MpodiemM
3/IpaBOOXpPaHEHHUS.

B ycrnoBusix BO3pacTaromiero 3Ha4eHUs XUMUHU B JKU3HHA OOIIECTBA CYIIECTBEHHO MOBBICHIIACH
pONIb XUMHUYECKOro 00pa3oBaHMU. B TutaHe coluanu3alui OHO SIBISIETCS OJHUM U3 YCJIOBHIA
(hOpMUPOBAHUS MHTEIUIEKTA JIMYHOCTH U TAPMOHUIHOTO €€ pa3BUTHS.

CoBpeMEHHOMY  4YETIOBEKYy XHMMHYECKHWE 3HAHHs  HEOOXOOUMBI ISl  MPHOOpEeTeHUus
OOIIEKYJIBTYpPHOTO YPOBHS, IMO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTO0Opa3HOW KHM3HU OOIIECTBA, AJIi OCO3HAHUS BaXKHOCTU Pa3yMHOTO OT-
HOIICHUS K CBOEMY 3I0POBBIO W 3JIOPOBBIO JAPYTHX, K OKPYXKAMOIIEH MPUPOAHON cpene, A
IPaMOTHOTO TIOBEJIEHUSI TPU UCIOIb30BAaHUU PA3TUYHBIX MATEpUaIOB U XMMHUYECKUX BEIIECTB B
IOBCEIHEBHOM XU3HU.

Xumuueckoe 00pa3oBaHHE B OCHOBHOW IIKOJIE SIBISETCS 0A30BBIM MO OTHOIICHHUIO K CHCTEME
o0miero XuMu4yeckoro oOpazoBanusi. I103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peallu3yeT
MpHUCYIIHe O0IIeMy XHUMHUYECKOMY OOpa30BaHUIO KIIOUEBbIE ILIEHHOCTH, KOTOpPBIE OTPaKaloT
rOCy/apCTBCHHBIC, OOIIECTBEHHBIC W WHIUBUAYyaJIbHBIC TOTPEOHOCTH. ITUM OIpeIesIeTCs
CYIITHOCTh OOIIel cTpaTernu OOydYeHHUs, BOCIHUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CpPEICTBAMHU
y4eOHOT0 mpeamMeTa « XUMUsD».

Nzydyenne mpeamera: 1) cmocoOCTBYyeT peanu3allid BO3MOXXHOCTEH M7 CaMOpa3BUTUS H
dhopMHUpOBaHHS KYJIbTYPHl JIMYHOCTH, €€ OO0Iel M (yHKIMOHAIBLHON TPaMOTHOCTH, 2) BHOCHUT
BKJIaJ B (OPMUPOBAHHE MBINUICHUS W TBOPUYECKUX CIOCOOHOCTEH MOAPOCTKOB, HABHIKOB HX
CaMOCTOSITENTLHON y4eOHOU NesITeTbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIE0BATEIbCKAX YMEHUH,
HEOOXOUMBIX KaK B MMOBCEIHEBHOM JKU3HH, TaK U B IPOGECCHOHATHHON eI TENLHOCTH;

3) 3HaKOMHUT CO crielu(UKON HayYHOTO MBIIIJICHHS, 3aKJIaAbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsI/Ia
Ha C€IWHCTBO TMPHUPOABl M 4YEIOBEKA, SBJISETCS OTBETCTBEHHBIM J3TarnoM B (OpPMHUPOBAHUU
€CTECTBEHHO-HAyYHON T'PaMOTHOCTH TMOAPOCTKOB; 4) crmocoOcTByeT (POpMUPOBAHUIO IIEHHOCTHOTO



OTHOILLIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K INPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJa B
HKOJIOTHYECKOE 00pa30BaHUE IIKOJILHUKOB.

Hazpannble HampaBieHus B OOyUYE€HUU XUMHUHU O0ECIEUUBAIOTCS CHEHU(PUKON colepiKaHus
npeaMera, KOTOPBIH SIBISETCS IMeJarord- 4eCKW aJalTHUPOBAHHBIM OTpakKeHHEM 0a30BOH HayKu
XUMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHS.

Kypc xumum OCHOBHOH HIKOJIbI OPHUEHTUPOBAH HAa OCBOCHHE OOYyYarOIIMMUCA OCHOB
HEOPraHMYECKOM XHMMHUM W HEKOTOPBIX MOHATUA W CBEICHHH 00 OTIENbHBIX O00BEKTax
OPraHU4eCKOM XUMHH.

CrtpykTypa coaepxkaHusi nmpeamera copMUpOBaHAa Ha OCHOBE CHCTEMHOrO MOJIXOAa K €ro
n3ydenuto. CoJiepkaHue CKIaIbIBAETCS U3 CUCTEMBI IIOHATUN O XMMUYECKOM 3JIEMEHTE U BEILIECTBE
U CHCTEMBbI MOHATUN O XuMuyeckoi peakiuu. O0e 3TH CUCTEMBbl CTPYKTYpPHO OPraHU30BaHBI IO
IPUHLMITY I1OCJIEOBATEILHOTO PAa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHUX IPEACTAaBICHUN
Pa3HOro YpPOBHS: aTOMHO - MOJIEKYJISIPHOTO YYE€HUs, KaK OCHOBBI BCErO €CTECTBO3HAHMUSI, YPOBHS
IIepnonnueckoro 3akona /. 1. MenneneeBa, Kak OCHOBHOI'O 3aKOHA XMMWHM, YUEHUS O CTPOCHUHU
aToMa M XMMHYECKOH CBSI3U, MPEACTaBICHHUI 00 3JIEKTPOIUTHUECKON TUCCOLMAIMU BEIIECTB B
pactBopax. Teopernueckue 3HaHUS PacCMaTPUBAIOTCS HA OCHOBE AMIMPUYECKU IOJYUYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENLHO OT OJHOTO YPOBHS K JAPYTrOMY, BBITIOJHSS
(byHKIMN OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJTYUYEHUS U3YyYaeMbIX BELLIECTB.

Takas opranuzanus cojiepXaHUsl Kypca CHOCOOCTBYET IMpEACTAaBICHUI0 XUMHUYECKOU
COCTABJISIIOLIEH HAay4YHOM KAapTUHBI MHpa B JIOTUKE €€ CUCTEMHON mpuponbl. TeM cambiM
o0ecrieunBaeTcsi BO3MOKHOCTh (POPMHUPOBAaHUS y OOYyYArOMIMXCS IIEHHOCTHOTO OTHOIICHHS K
Hay4yHOMY 3HAHUI0O M METOJaM II03HaHUs B HaykKe. BaXHO Takke 3aMeTUTh, UYTO OCBOECHHE
COJIep’)KaHusl Kypca NPOUCXOAUT C IPHUBICYCHUEM 3HAHUM W3 paHee H3YUYEHHBIX KYpPCOB:
«Oxpyxarommuii Mup», «buosnorust . 5—7 kinacce» U «Pusnka . 7 KJIaccy.

esn u3yvyenusi yueOHOro npeamera « XuMush».

K HampaBieHuio mepBOCTENEHHOM 3HAaYMMOCTU MpHU peau3aluu 00pa30BaTeNbHBIX (DyHKIHUI
npenMera « XuMUs TPAJULMOHHO OTHOCAT (pOpMHUpOBaHHE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUECKON AEATEIbHOCTH YelIOBeKa U KaK OJJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya MpeAMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI
XMMHUYECKUX 3HAHMA — BaXHEHUIIMX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX IMOJIO0KEHUH,
JOCTYIHBIX OO0OOLIEHUI MHPOBO33PEHYECKOr0 XapakTepa, f3blka HAyKHU, 3HAHMM O Hay4HbIX
METOAAaX M3YyYEHHUs BEUIECTB M XUMHUECKUX peakIil, a Takke B (OPMHUPOBAHUH U DPA3BUTUU
YMEHHUH U cOCO00B NEATEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBaHHEM, HAOIIOJJCHUEM U MPOBEICHUEM
XMMHYECKOT0 IKCIIEPUMEHTA, COOJI0JICHHEM IpaBui 0€30MacHOro oOpallieHus C BeleCTBaMuU B I10-
BCEJIHEBHOW KU3HM.

Hapsiny ¢ »TuM nenu u3ydeHusl ImpeaMeTa B MPOrpaMME YTOYHEHBI U CKOPPEKTUPOBAHBI C
y4ETOM HOBBIX TTPUOPUTETOB B CUCTEME OCHOBHOTO 001Iero oOpa3zoBanus. CeroaHs B 00pa3oBaHUU
0c000 3HaYMMOI MPU3HAETCS HANPABIEHHOCTh OOYUYEHUSI Ha pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH,
dbopMupoBaHue €€ MHTEIIEKTa M 00mel KyJabTyphl. O0yueHHe YMEHHIO YUUTHCS U MPOAOIIKATH
cBO€ 00pa3oBaHHE CaMOCTOATENBHO CTAHOBUTCS OJHOM M3 BaXKHEWIIMX QYHKIMHA y4eOHBIX
MPEIMETOB.

B cBsa3u ¢ 9TMM IpM M3yYyEeHUM NIpeaMeTa B OCHOBHOHM IIKOJIE JOMUHUPYIOLIEE 3HAYCHHE
MPUOOPENTU TaKUe 11U, KaK:

1) ¢opMupoBaHue HHTEIIEKTYalIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K camMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PELICHHUH, CTOCOOHON a1anTUpOBaThCsa K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

2) HampaBJI€HHOCTh OOyYeHHS Ha CHCTEMaTH4YecKoe TMpHOOUIeHHE  YydYalluxcs K
CaMOCTOSITENTbHON MO3HABATEIIbHOM JIESITeIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (OPMHUPYIOIUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMHUU;



3) oOecreyeHue yCJIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYAIOMIMMHUCS — OTBITA
pa3HOOOpa3HOW JEATEIBHOCTH, IMO3HAHUS W CAMOIO3HAHUS, KIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUIOB JESATEIbHOCTH;

4) ¢opmupoBaHue yMEHUN OOBSCHATHL U OIEHUBATH SIBICHUS OKPYXKAIOIIETO MHUpAa Ha
OCHOBAHMWU 3HAHUW U ONBITA, IOJIYYEHHBIX IPU U3yYEHUH XUMUU;

5) ¢opmupoBaHue y OOYyYarOIIMXCS TYMAHHCTUYCCKUX OTHOIICHUW, MOHUMAHHS IEHHOCTH
XUMHYECKUX 3HAHUN M BBIPAOOTKH SKOJOTHMYECKU Lel1ecoo0pa3HOro MOBEAEHUs B OBITY H
TPYAOBOM JAEATEIBHOCTH B LENSAX COXPAHECHUS CBOErO 30POBbS U OKPYKAKOUIEH NPUPOIHOU
Cpelibl;

6) pa3BUTHE MOTHBAIIMH K 00yYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA
OCHOBE YCBOCHHUS O0IIIEYEIIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoduiisi u
HAINPaBIEHHOCTH JAIBHEHIIIETO 00YUYCHMUS.

MecTo yueOHOro npeaMera «XuMus» B y4eOHOM IJIaHe.

B cucreme ob6miero obpazoBaHusi «XUMHs» MpU3HAHA 00s3aTEIBHBIM yYYEOHBIM IPEAMETOM,
KOTOPBI BXOJUT B COCTaB IpeIMeTHON 001acTu «EcTecTBEHHO-HayYHbIE IPEAMETHI.

Y4eOHBIM IIJIaHOM Ha €€ M3ydeHHe OTBeAeHO 136 yueOHBIX 4acoB — 10 2 4 B HeACH0 B 8 1 9
KJ1accaX COOTBETCTBEHHO.

Ilnanupyembie pe3yJibTAaThbl OCBOEHHS Y4€OHOIr0 npeamera « XuMHUsD

N3yuenne XuMHUM B OCHOBHOW IIKOJIE€ HAMpPaBJICHO HA JIOCTHXKEHUE OOYyYaroUIUMHUCS

JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX Pe3yJIbTaTOB OCBOCHUS YU€OHOTO MPEAMETA.

JINYHOCTHBIE Pe3yJIbTaThl

JIMYHOCTHBIE ~ pe3yJIbTaThl OCBOCHHS IPOTPaMMbl  OCHOBHOIO  00IIero o0Opa3oBaHUs
JOCTUTAIOTCSL B XOJ€ OOYYECHHS XUMHH B €IMHCTBE Y4€OHOW M BOCIUTATEILHOU JESTEILHOCTH
Opranuzanuu B COOTBETCTBUUM C TPAAULMOHHBIMU POCCHUICKUMHU COLUOKYJIbTYPHBIMU U
JTYyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATBIMH B OOINECTBE NPaBWIAMH M HOPMaMHU
MOBEICHUSI W CIOCOOCTBYIOT TMPOIIECCaM CaMOIO3HAHHsS, CAaMOPa3BUTHUS U  COIMATH3AIHH
o0yJaromuxcsl.

JIM4HOCTHBIE Pe3yNbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UUCJIE B YACTHU:

IlaTproTHYECKOr0 BOCIUTAHUS
1) 1EHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HacJI€eAUuK, IIOHMMaHUs 3HA4YCHUA XI/IMI/ILIGCKOI\/'I HaYKI/I B JXW3HU COBpCMeHHOFO 06IH€CTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEpHOW HH(MOpMAIMel O MepeOBhIX TOCTHXKEHUSX M OTKPBITHIX
MHUPOBOM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSIX 00 YCTpOICTBE MHUpa
1 O0IICCTBA;
I'paskaiaHCcKoOro BOCHUTAHUS

2) MMpEACTABICHHUA O COMUAIIBHBIX HOpMaX U MpaBUjIaxX MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBEC,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6H_ICCTBCHHO HOJ'IC3H01>1, qu6HOHCCHCHOBaTCHLCKOI>'I,
TBOp‘lCCKOfI U IPpYyIrux BUJAaAX ACATCIBHOCTU; TOTOBHOCTH K Pa3HO- 06pa3H0171 COBMECTHOM
ACATCIIBHOCTHU ITPH BBIITOJTHCHHUN yqe6Hr,1X, IIO3HABAaTCJIBbHBIX 3aJa4, BBIIIOJTHCHHUHN XUMHYCCKHUX
OKCIICPUMCHTOB, CO3JaHUN y‘-IC6HBIX IMMPOCKTOB, CTPEMJICHUA K B3AUMOIIOHUMAHUIO U B3aUMOIIOMOIIN
B IIpoHecce 3TOM y‘-ICGHOﬁ ACATCIIBHOCTH,; TOTOBHOCTH OLICHHWBATDH CBOE MOBCACHHUC U MMOCTYIIKHU CBOUX
TOBapI/IH_[eI\/’I C MMO3ULIUN HPAaBCTBCHHEBIX U MIPABOBBIX HOPM C y‘-IéTOM OCO3HaHUA HOCHC}ICTBI/Iﬁ
IMOCTYIIKOB;

He}mocm HAY4YHOI'0 MO3HAHUS

3) MHUPOBO33pPEHYECKUX NPEACTABICHNHN O BEIECTBE U XUMHUYECKOM PEaKIINH, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKH M COCTABISIOIIMX OCHOBY JUIsl IOHUMaHUS CyIIHOCTH
HAYYHOH KapTUHBI MHUpPA; MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJIBL,
B3aUMOCBSA35IX YEJI0BEKA C IPUPOJHOM CPEIOi, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;



4) mo3HaBaTEeIbHBIX MOTHBOB, HANPAaBJICHHBIX Ha IOJYYCHHE HOBBIX 3HAHMU 110 XHMHH,
HEOOXOUMBIX JIJIsi OOBSICHEHHSI HA0JIFO1aeMbIX TIPOIECCOB U SBIICHUIA;

5) mo3HaBaTenbHOW, WHGOPMAIMOHHON W YHTATEIHCKOW KYyJIBTYypbl, B TOM YHUCJIC HAaBBIKOB
CaMOCTOSITEJIbHOM pabOThl C Y4YCOHBIMH TEKCTaMH, CIIPABOYHON JIMTEpPaTypo, JAOCTYITHBIMHU
TEXHUYCCKUMH CPEJICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYUYCHHI0O W IO3HAHWIO, JIIO003HATEILHOCTH, T'OTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIIEIOBATEILCKON JEATEIHbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIMpPaBJIEHHOCTH U YPOBHS 00yUYEHUS B JabHEHIIIEM;

@®opmupoBanusi KyJbTYPhl 310POBbS
7) 0CO3HaHUS IIEHHOCTH JKHU3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 370POBBIO, YCTAHOBKH Ha
3M0pOBBI  00pa3 JKU3HW, OCO3HAHWS TIOCIECACTBUNA W HENPHUATHS BPEAHBIX IPHUBBIYCK
(ymoTrpeOsieHusT alKOroJisi, HApPKOTHUKOB, KYypEeHHs), HEOOXOJUMOCTH COOIIOACHHS TIPaBUI
0€30MMacHOCTH NP OOpAIICHIH ¢ XHMHYECKUMHU BEIICCTBAMH B OBITY M PEAIbHON JKU3HH,
TpyaoBoro Bociuranus

8) uHTepeca K NPaKTUYECKOMY H3Y4eHHIO HpodeccHii W TpyAa pa3iMdHOrO poja, YBOKCHHE K
TPYLy U pe3ysbTaTam TPYJIOBOH JIEATEIBHOCTH, B TOM YUCIIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX
3HaHUMl 1O XMMHH, OCO3HAHHOTO BBIOOpa WHIUBUAYAJbHOW TPAaeKTOPUU MPOAOJIKEHUS
o0Opa3oBaHMsl € YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M MOTPEOHOCTEH; YCHEemHOW NPOPECCHOHATBHON NEATENPHOCTH W Pa3BUTHSA
HEOO0XO/IMMBIX YMEHU; TOTOBHOCTh a/IallITUPOBATHCS B MPO(ECCHOHAIBHON Cpefie;

IJKOJOTHYECKOr0 BOCIIUTAHUS

9) 9KOJIOTHYECKH II€7IeCO00Pa3HOr0 OTHOIICHHsS K MPHUPOJE KaK HMCTOYHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHMS, NMOHMMAaHHS IEHHOCTU 3J0pPOBOrO0 M 0O€30macHOro o0pasza >KH3HH,
OTBETCTBCHHOTO OTHOIICHUST K COOCTBEHHOMY (U3UYECKOMY H IICHXUYECKOMY 3JI0pOBBIO,
OCO3HaHUS IIEHHOCTH COOJIOJIEHUS TIpaBUil O€30MacHOr0 MOBEACHHS MpU paboTe ¢ BEUIECTBAMH, a
TaKXe B CUTYallUsIX, YTPOKAIOIIMX 310POBBIO U )KU3HHU JIIOJIEH;

10) cnocoOHOCTH MPUMEHSTh 3HAHHMS, OTyYaeMble TIPH U3YUYCHUU XUMHH, s PEIICHHs 3a/ad,
CBSI3aHHBIX C OKPY’KaloIEeHd NPUPOJHOM CPENOil, MOBBIIEHUS YPOBHS JKOJIOIMUYECKON KYJBTYpBI,
OCO3HaHHUS II0OATLHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM M MyTell MX pelIeHUs MOCPEICTBOM
METOJI0OB XUMUU;

11) 9KOJIOTMYECKOrO MBIIUICHHS, YMEHHUs PYKOBOJCTBOBAThCSI KM B  IO3HABATEIbHOM,
KOMMYHHMKATUBHOMN U COLIMAJIBHOM ITPAKTHUKE.

MertanpeaMeTHble pe3yJIbTaThl

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIIENAIOT 3HAuUMble JUId (OPMHPOBAHUS
MHPOBO33PEHUs OOIIEHAyYHbIE MOHATHS (3aKOH, TEOpHUs, MPHUHIMI, TUNOoTe3a, (akT, cucrema,
IpoIecC, 3KCIEPUMEHT M Jp.), KOTOPbIE MCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUH U3 3TUX IMPeaMETOB (GOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW Hay4YHOM KapTHHE MHpa, U YHUBEpCallbHble y4yeOHble IeWcTBUs (IIO3HABaTeNIbHBIE,
KOMMYHUKATHBHBIE, DPErYJISITUBHBIE), KOTOpble OOecneyuBaroT (HOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBIICHUIO YU€OHOM NESTEIbHOCTH.

MertarnpeMeTHbIe Pe3yIbTaThl OCBOCHUS 00pa30BaTEIbHON MPOTrPaMMBbI IO XUMHH OTPAXKAIOT
OBJIAJICHHE YHUBEPCAJIbHBIMHU [IO3HABATEIbHBIMU JACHUCTBUSAMHU, B TOM YHUCIIE:

ba30BbIMH JOrHYEeCKHUMH AeHCTBUSIMH

1) yMEHMEM HCIIOJIb30BaTh MPUEMBI JIOTMYECKOIO  MBILIUIEHHS IPU OCBOCHMM 3HAHMM:
pacKpblBaTh CMBICT XHMHUYECKHMX TOHATHH  (BBLACHSATh MX  XapakKTepHble IPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C JAPYTUMHU MOHSATHSAMH), UCIIOJIb30BATh MOHATUS JJIs1 OOBSCHEHUS
OTHCNbHBIX (PAKTOB M SBJICHUN; BHIOMPATh OCHOBAaHUS M KPUTEPHUH Ui KiacCU(UKAIIUH
XUMHUYECKHX BEIIECTB U XMMHUYECKHX PEaKIMi; yCTaHaBIMBAaTh MPUYMHHOCIEICTBEHHBIE CBS3H



MEXJy 00bEKTaMHU U3yY€HHsI; CTPOUTh JIOTHUECKUE PACCYkIE€HUS (MHIyKTUBHBIE, IeAyKTUBHBIE,
10 QHAJIOTUH); JIeNIaTh BHIBOJIbI U 3aKJIIOUEHMS;

2) YMEHHEM NPUMEHATh B MPOLIECCe MO3HAHUS MOHATHS (TpPEAMETHBIE U METalpeIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCIOJIb3yeMble B XHMHUHU, IPEOOPa3OBHIBATH IIUPOKO
PUMEHSEMBIC B XUMUHU MOJICNIbHBIE MPECTABICHUS — XUMHUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
xuMudeckas ¢GopMmyida M ypaBHEHHME XHMHYECKOM  peakuum — IpU  pELIeHUU
y4eOHOIIO3HABATENIBHBIX 337a4; C Y4YETOM STHUX MOJENbHBIX HPEJCTABICHUNH BBIIBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU M3y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB U
XMUMUYECKUX pPEaKLUH; BBIABIATH OOLIME 3aKOHOMEPHOCTH, NMPUUYMHHOCIEICTBEHHbBIE CBS3U U
IIPOTUBOPEUMS B U3y4aeMbIX IPOLECCaX M SIBICHUSX; MpejylaraTb KPUTEpUU JJIS  BbISABICHUS
3THX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOSTEIBHO BRIOUPATh CIIOCO0 pelIeHus: yueOHOi
3ajjauu (CpaBHMBATh HECKOJIBKO BapUaHTOB pELICHHUs, BBIOMpaTh Hauboyiee MOAXOIAIIUN C
Y4ETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB);

ba3oBbIMu Hcci1e10BaTeIbCKUMH 1EHCTBUSIMI

3) YMEHHEM HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUSA, a
TaKkk€ B KadeCTBE OCHOBBI i (OPMUpOBAHUS THUIOTE3bl 10 TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

4)  TmpuOOpeTeHUe OmbITa MO IUIAHUPOBAHUIO, OPraHU3ALMK M MPOBEICHUIO YYCHHUECKUX
HKCIIEPUMEHTOB: YMEHHE Ha0JI0JaTh 3a XO- JOM IPOIEcca, CaMOCTOSITEIbHO MPOrHO3UPOBATH
€ro pe3ynbpTaT, GopMyIUpOBaTh 00O0OIICHUS U BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO OIbITA,
MCCIIEIOBAHMSI, COCTABIIATH OTYET O MPOACTAHHON padoTe;

PaboToii ¢ nnpopmanuei

5) yMEHHMEM BbIOMpaTh, AHAJIU3UPOBATh W HMHTEPIPETUPOBATH HH(GOPMALUIO Pa3IMUYHBIX
BUZOB U (hopM MpeacTaBleHHs, MOJyYaeMyl0 M3 Pa3HbIX HMCTOYHHUKOB (HAYy4HO-IIOIMYJISpHAst
JUTepaTypa XMMHUYECKOTO COJIEp’KaHHus, CIIpaBOYHble MocoOusi, pecypcsl HTepHeTa);
KPUTHUYECKH OLIEHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM IMPUMEHATh Pa3INYHble METObl U 3aMPOCHI MIPU MO- UCKE U 0TOOpe HHPOpMALIUU
U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOJUMBIX JUIsl BBINOJHEHUS Y4YEOHBIX M IO3HABaTEIbHBIX
3ajjad  OMpeNeNEHHOro  TUMA; HOpuoOpeTeHHe ombiTa B OONACTH  MCIOJIb30BAaHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTUH,  OBJIAJICHHME  KYyJbTypOll ~ aKTUBHOTO
WCIOJIb30BAaHUSl PA3JIMYHBIX IOUCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BbIOMpATh ONTHMAIbHYIO
¢dopmy npezcTaBieHHs HMHGOPMALMU M WIUIIOCTPUPOBATH peEIlaeMble 3a/1a4d He- CIO0XKHBIMH
CXe€MaMH, IMarpaMMamMu, ApyruMu popMaMu rpauky U UX KOMOMHAIUSAMU;

7) yMEHHEM HCIIOJIb30BaTh M aHATU3UpPOBATh B Ipolecce Y4eOHOW M HMCCIEeN0BATENbCKON
NEeSITeIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOTO X034HUCTBA U TpaHCIOpTa
Ha COCTOSIHME OKPY’KAIOLIEH IPUPOJHON Cpeibl;

YHuBepcATbHBIMH KOMMYHHUKATHBHBIMH el CTBHSIMH

8) yMeHMeM 3aJlaBaTh BOMPOCHl (B XOJ€ JAuajora W/WIW JAUCKYCCHUH) IO CYIIECTBY
oOcyxmaeMol TeMbl, (OPMYJIMPOBATH CBOM TPEIOXKCHHUS OTHOCHUTEIBHO  BBITOJTHCHHUS
MPEJI0KEHHOM 3a/1a4u;

9) mpuOOpeTEHNE OMbITA MPE3ECHTAIINH PE3YIhTATOB BHIMOIHEHHS] XUMHUYECKOTO IKCIIEPUMEHTA
(J1abopaTOpHOTO OIBITA, JJAOOPATOPHOU PAOOTHI TIO UCCIEAOBAHUIO CBOWCTB BEIIECTB, YIECOHOTO
IIPOEKTA);

10) 3aMHTEPECOBAHHOCTH B  COBMECTHOM CO  CBEPCTHHKAMH  IIO3HABATCIILHOH |
HCCIIEIOBATENLCKON ACSITENLHOCTH TMPU PEUICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Y4ETa
OoOIMX HMHTEPECOB M COTJIACOBAHUS TMO3MIUMH (0OCYXIeHUsS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBD), KOOPIWHAIUSI COBMECTHBIX JACHCTBHIA, OTMpeAeieHne KPUTEPUEB IO OIICHKE KadecTBa



BBITIOJTHCHHOU pabOTHI U JIp.);

YHuBepCATbHBIMH PeryJIATHBHBIME 1eHCTBUSAMHI

11) yMEHHEM CaMOCTOSATEIbHO OMPEIEIIATh LEIH JeATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBAaTh W TPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JAEATEIBHOCTH, BBIOMPAThH
HauOosiee A(ddexkTuBHBIE CIMOCOOBI  pEIICHHWS Y4YeOHBIX W  IIO3HABATCNIBHBIX  3ajad,
CaMOCTOATENIBHO COCTaBJIATh MM KOPPEKTUPOBATh IHMPEIJIOKECHHBIM QJITOPUTM JEUCTBUH IIPU
BBIMOJIHEHUH 33/IaHU ¢ y4€TOM IMOJYyYeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAaX U PEaKIMsIX; OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO Pe3yJibTaTa 3asiBJICHHOM 1IeJIH;

12) yMEHHUEM HUCIIOIB30BaTh U AaHATU3UPOBATH KOHTEKCTHI, IPEIaracMble B YCIIOBUU 3a/1aHUH.

IIpeameTHbIe pe3yIbTaThI.
[TpenmeTtHble pe3ynbTaThl IPEACTABICHBI 10 FoJaM 00y4eHUs U OTPaKaoT
c(OPMHUPOBAHHOCTh Y O0YHAIOIUXCS CIECAYIOLUINX YMEHHM:

8 KIIACC

1) packpwvieams cMblC/I OCHOBHBIX XHMHYECKUX IMOHSATHUM: aTOM, MOJICKYJIA,
XHUMHUYECKUM 3JIEMEHT, [POCTOE€ BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpOMHAsT M HEOJHOPOAHAs), BaJCHTHOCTb, OTHOCHTEJIbHAs aTOMHas H
MOJIEKYJISIpHAsT Macca, KOJHMYECTBO BEIIeCTBA, MOJb, MOJISIpHasi Macca,
MaccoBasi J0JII XHUMHUYECKOTO D3JIEMEHTa B COEJIMHEHUH, MOJISIPHBIN OO0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATEIILHOCTh, CTEIECHb
OKHCIICHUsSI, XHUMHUYECKasi peaknus, KilacCupukanusi peaknuii: peakiuu
COCOUHCHHS, PCaKIUHU Pa3JIOKEHHUs, PEaKUH 3aMEIeHUs], peaKIlluu oOMeHa,
9K30- U DHIOTCPMHYCSCKHE PEaKIUH; TEIUIOBOU 3(PGEeKT peakuu; sapo aTtoma,
AJIEKTPOHHBIM CJIOW aTtoMa, aTOMHasi OopOUTallb, PaJlyC aroMa, XHMHYECKas
CBsI3b, IOJISIpDHAsT W HENOJIsIpHaAsi KOBaJIEHTHas CBsI3b, MOHHAs CBsI3b, HOH,
KaTUOH, aHUOH, PacCTBOP, MaccoBasl J0JIs1 BellecTBa (MPOIEHTHAasT KOHIIEHTPAIIWs)
B pacTBOPE;

uamocmpupoéams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSTHH (cM. m.1) u
OPUMEHSTh 3TH TTOHSITUS ITPU OMUCAHUM BEIISCTBHU UX IPEBPAIICHUN;

3)ucnonvzosams XUMHYECKYIO CHMBOJIMKY JISI COCTaBJICHHUS (opmy
BEIIECTB U YPAaBHEHUU XUMHUUYECKUX PEAKIINH;

4)onpedenssmb BAJEHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX;
CTENEHb OKUCJIECHUsS DJIEMEHTOB B OWHAPHBIX COCIAWHEHUSIX; IPUHAICIKHOCTH
BEIIIECTB K OIMpeaAeJIEHHOMY KJIacCy CO€IMHEHUU Mo popmMynam; BUJ XUMUUIECKOMN
CBsI3U (KOBAJICHTHAsI U HOHHAsT) B HEOPTaHUYECKHUX COCTUHCHUSIX

5)packpvieams  cmuicn  Ilepunonmueckoro 3akoHa JI. WM. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHHUE NEPUOJINYECKON 3aBUCUMOCTHU CBOMCTB XUMHUUYECKUX
9JIEMEHTOB OT WX ToJjiokeHus1 B Ilepuomndeckoii cucrteme; 3aKOHOB COXPaHEHUS
MaccChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHs, 3aKOHa
ABoranpo; onucsieams u xapaxmepuzoeams Tadbnuunyto popmy Ilepumoanueckoit
CHUCTEMBl XHMHYECKHUX DIIEMEHTOB: pa3jndarh IIOHSATHS «IJaBHAs TOATpymmna
(A-rpynma)» u «nobounast moarpynma (b-rpynma)», Mmanbie B OOJBIITHE MTEPUOIHI;
coomnocums O00O3HAYECHUS, KOTOpble HUMEIOTCsS B Tabnune «llepuoamyueckas
cucTemMa XUMHUYECKUX 3JIEMEHTOB J.N.MenneneeBa» C YUCIIOBBIMHA
XapaKTePUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsiji
siIpa, o0Iee YUCIIO IEKTPOHOB U PACIIPEASICHUE UX TI0 DJIICKTPOHHBIM CJIOSIM);

6)Kraccupuyuposams XUMHUYECKHE DJIIEMEHTHI, HEOPTaHUYECKHE BEIISCTBA;
XUMHYECKHE peakuu (IO YHCIY U COCTaBY YYaCTBYIOIIMX B PEAaKIIUH BEIIECTB,
o TeroBoMy 3(pdexry);



7)xapaxmepuzoeams (onucviéams) OOIIHE XUMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKAAasl OIHNCAHUE IIpUMEpaMH MOJIEKYJIISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINII;

8)npocHozupoeams CBOUCTBA BEILIECTB B 3aBUCHUMOCTH OT HMX Kade€CTBEHHOI'O
COCTaBa; BO3MOXXHOCTHM IIPOTEKAHUSI XMUMHUUYECKHUX IIPEBPALLICHUN B pa3IMYHBIX
YCJIOBUSIX;

9)evluuCIAMb OTHOCUTEJIBHYIO MOJIEKYJISIDPHYIO U MOJISIPHYIO MacChbl BEILECTB;
MacCOBYIO JOJIIO XHMHUYECKOTO 3J€MeHTa no (opmyJie COEIMHEHHUS; MACCOBYIO
JIOJIIO BEIIECTBAa B PacTBOpPE; NPOBOAUTH PACYETHI 110 YPABHEHHUIO XMMHYECKOU
peaknuu;

10) npumeHAms OCHOBHBIC OIICpallMd MBICIUTEIBHON NEATEIbHOCTH —
aHallM3 M CHHTE3, CpaBHEHHE, OOOOIeHHE, CHUCTEeMaTH3allHio, KJIacCU(pUKAIIHIO,
BBISIBJICHUE IIPUYUHHOCJIEACTBEHHBIX CBSI3€H — ISl U3y4YCHHS CBOMCTB BEIIECTB U

XUMHYCCKHX PEaKIlii; €eCTEeCTBEeHHO-HAYYHBIC METOJIbI MMO3HAHUS — HAOJFOICHUE,
U3MEpEeHUE, MOJICJIMPOBAHME, YIKCIIEPUMEHT (peabHbIN U MBICIICHHBIHN );
11) credosams  TpaBUiIaM  MOJB30BaHUS  XUMHUYECKOM moOCyaoul |

mabopaTopHBIM OO0OpYAOBaHMEM, a TaK)Xe IIpaBUJIaM OOpallleHUsC BEIIECTBAMH
B COOTBETCTBHHM C MHCTPYKILHMSIMHU IO BBINOJHEHHUIO JaO0OPATOPHBIX XUMHYECKHUX
ONBITOB MO IMOJYYEHUIO M COOMpaHHIO TIa3000pa3HbIX BeleCTB (Bolopoja U
KHUCJIOpO/Jia), IIPUIOTOBJICHUIO PACTBOPOB C ONPENICIEHHONM MacCcOBOU Joiei
pacTBOPEHHOIO BEILIECTBA; INITAHUPOBATH U NPOBOJAUTH XUMHUYECKHE IKCIIEPHUMEHTHI
10 PAaCHO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, peHondTaenH, METUIOPAHK H JP.).

9 KJIACC

1) packpwvieamsb cMbIC/l OCHOBHBIX XUMHUYECKUX TOHSITUNW: XUMUYECKHUU DJIEMEHT,
aToM, MOJIEKyJia, HOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BENIECTBO,
BaJICHTHOCTbH, DJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKUCIIEHHUS, XUMHUYECKas
peakiusi, XUMHYEcKasl CBs3b, TEIJIOBOU 3(P(eKT peakiinu, MOJIb, MOJISIPHBIA

00BEM, pacTtBop; JICKTPOJIUTHI, HEDJICKTPOJIUTHI, JICKTPOJIUTUYECKAS
AUCCOIHAIUSI, PEaKIIMU HWOHHOTO oOOMeHa, KaTajlu3aTrop, XHMHYECKOEe
paBHOBecHE, oOpatuMble U  HeoOpaTUMBIE  peakIlMHd, OKHCIUTEIIbHO-

BOCCTAaHOBHUTEJBHBIE pPEaKIUH, OKHCIUTEIb, BOCCTAaHOBUTEJIb, OKHCJICHUE U
BOCCTAHOBJICHHUE, aJUIOTPOIHs, aM(POTEPHOCTh, XMMHYECKasl CBsI3b (KOBaJIEHTHasl,
HOHHAsl, MeTaJUIM4ecKasl), KpUCTaJUIM4YecKas pemeéTrka, KOppo3Us METaJIOB,
CIUIaBbl;  CKOPOCTb  XHMHYECKOM  peakluH, [OpesiedbHO  JIOIMyCcCTUMasi
koHuenTpauus (ITK) Bemrectna;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX MOHATHH (cM. 11 .1) u
OPUMEHSTh 3TH TIOHSITHS ITPU OMMUCAHUM BENISCTBHU UX ITPEBPAIICHUN;

3) ucnoav3zo8amsv XUMHUIECKYIO CUMBOJIUKY JIJISI COCTaBJICHUSI (h)OPMYIT BEIIECTB
U YPAaBHEHUU XUMUYECKUX PEaAKIU;

4) onpedenamsb BAICHTHOCTh U CTEINCHb OKHCIICHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHUSIX PAa3JIMYHOTO COCTaBa; NPHUHAJIECKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIacCy COeaWuHEeHUW 1o QopmynaMm; BHA XUMHUYECKOW CBsI3U (KOBaJICHTHas,
HWOHHAasl, METaJUIM4YecKasi) B HEOPTraHUYECKUX COCIUHCHUSX, 3apsj HOHa IO
XUMHYECKOU (popmylie; XapakTep Cpelbl B BOJIHBIX pacTBOpPax HEOPTaHUYECKUX
COE€IMHEHUU, TUIl KPUCTAIUIMYECKOU PEIIETKU KOHKPETHOI'O BEIIECTBA;

5) packpvieams cmuicn llepuonumueckoro 3axkona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMAaHUE: ONUCHLIBAMb U XAPAKMEpPpU30eams TaOIUYHYIO
popmy Ilepumoanueckoit cuCTEMbl XHMHUYECKHX 3JIEMEHTOB: pa3jiMyaTh ITOHSTUS



«riaaBHas noarpynna (A-rpyrmma)» u «nobounas noarpynna (b-rpynmna)», massie u
OonbpmIME  TIEPUOJBI, COOMHOCUMbL  OOO3HAYEHHS, KOTOpPBIE HMEIOTCS B
OEePUOUICCKON TaOIUIEe, C YHUCIOBBIMU XapakKTEPUCTHKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHCIO DJJIEKTPOHOB H
pacripe/ieJIeHue UX IO 3JIEKTPOHHBIM CIIOSIM); 00bACHAMb O0IINEe 3aKOHOMEPHOCTH B
U3MCHCHHUU CBOWCTB DJIIESMEHTOB U MX COCAMHEHUI B Mpeieiax MalbIX NEePUOIOB U
TJIABHBIX MOA-TPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

6) K1accupuyuposams XUMHUYECKHE DIEMEHTHI; HEOPraHUYECKHE BEIIECTBA;
XUMHYECKHE peaknuu (110 YHUCIIy U COCTaBy YYaCTBYIOIHX B PEaKIIUU BEIISCTB,
no TemioBoMy 3(G@deKTy, M0 HU3MCHCHHIO CTEIICHSH OKHUCJICHHUS XUMHYCCKUX
3JIEMEHTOB);

7) xapakmepuzoeams (onucvleams) OO0IMHE U CcHOCIU(PUUIESCKHUE XUMHUYECCKHE
CBOWMCTBaA IPOCTBIX M CJIOKHBIX BEIISCTB, MOATBEPXXKAasi ONHUCAaHUE NPUMEpaMH
MOJICKYJIIPHBIX 1 HOHHBIX YPAaBHCHUU COOTBETCTBYIOMINX XUMHYCCKUX PCAKITHIHA;

8) cocmaeénsimb  YpPaBHEHUsI  DIICKTPOJMTHYCCKOW  JAUCCOMHAIIAUA  KHCIIOT,
IIEeJI0YCeH U COJICH; MOJIHBIC U COKpAIIEHHBIC YPABHCHUS PEAKIIUU MOHHOTO OOMEHA,
YpaBHCHHSI PEaKOHil, IMOATBEPIKIAIOIINX CYIISCCTBOBAHUE TEHETUYCCKOW CBSI3U
MEXKIy BEIIECTBAMHU PA3JIMIHBIX KJIACCOB;

9) packpvieamuv CYIIHOCTh OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIUK
MMOCPEACTBOM COCTABJICHHUS DJICKTPOHHOTO OajlaHCca dTUX PEaKIIU;

10) npoeHo3uposams CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHMUS;
BO3MO>XHOCTH ITPOTCKAHUS XUMHUYCCKHUX IMMPEBPAICHUN B Pa3JIMYHBIX YCIIOBUSX;

11) ebiuuciAmMb OTHOCUTEIbHYIO MOJICKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MAaCCOBYIO JOJII0 XMMHYECKOrO JJIEMEHTa IO (op- MyJie COSAWHEHHS; MACCOBYIO
JIOJFO BEMIeCTBAa B PACTBOPE; IPOBOJMUTH PACUEThl MO YPABHEHHIO XUMHYECKOU
peakuuu;

12) credosams TpaBWIIaM ITIOJb30BaHUS XUMHYECKON MOCYZ0i U 1abopaTOpHBIM
0o0OpyJOBaHHEM, a TaK)Ke MpaBWIaM OOpalleHUsIC BEIEeCTBAMH B COOTBETCTBHUU C
WHCTPYKIUSIMH  T10  BBINIOJHEHUIO JIa0OpPATOPHBIX XUMHUYECKHUX OIBITOB IIO
HOJIy4YEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKMCIIOTO ra3a);

13) nposooums peakuu, MOATBEPIKIAI0IINEe KAaUEeCTBEHHBIN COCTaB pa3IMUHbIX
BEIIECTB: Paclo3HaBaTh ONBITHBIM MyTEM XJIOPHI- OpOoMHA-, HOAHI-, KapOoHaT-,
bocdar-, cunmukar-, cynbdar-, THIAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS U HOHBI
U3YyUYEHHBIX METaJIJIOB, HPUCYTCTBYIOIIME B BOJIHBIX PAacTBOpPaxX HEOPraHUYECKUX
BEIIECTB;

14) npumensims OCHOBHBIE ONEpaluy MBICIUTEIIBHON JIESITEIbHOCTH — aHaJIN3 U
CUHTE3, CpaBHEHHE, 00001mIeHNE, CHUCTEeMaTHU3aIHIO, BBISIBIICHHEC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JUISI U3yYCHHsI CBOMCTB BEIISCTB U XUMHUUECKUX
peakluii; eCTeCTBEeHHO-HAay4YHbI€ METO]Ibl MO3HAaHUs — HaOJIIOJeHUEe, U3MEpEHHeE,
MOJEIUPOBaHUE, IKCIIEPUMEHT (PEaTbHBIN U MBICJIEHHBIN).

Coaepxanue yueOHOro npeamera « XUMHDY
KypcuBom B conepxannn 0o0o3HadYeH ydeOHbIM marepuall, KOTOPbIH HU3ydyaeTcs, HO
HEBBIHOCUTCSI HA IIPOMEKYTOYHYIO U UTOTOBYIO aTTECTALUIO.

8 KNIACC

HepBOHa‘laJ]bele XHMHYECKHE NTOHATHUSA

I[Ipeamer xumuu. Posib Xxumuu B KU3HMU 4enoBeka. Tena u BemecrBa. duznyeckue
CBOMCTBA BEMIECTB. ATrperaTHoe cocTosiHue BemlecTB . [loHsTHE O MeTonax Mo3HaHUS B
XUMHUU. XUMHUSI B cucTeMe HayK. Uucteie BemiectBa U cMmecu. CrocoObl pasjieneHust



CMeceH.

ATOMBI U MOJIEKYyJbl. XUMHYECKHE 3IeMEHThl . CHUMBOJBI XUMHUUYECKUX 3JIEMEHTOB
[IpocThle U ClIOKHbBIE BEllleCTBA . ATOMHO-MOJIEKYJIIPHOE YUCHHE .

Xumuueckas @opmyia. BajJeHTHOCTP aTOMOB XHMHUYECKHX DJJIEMEHTOB. 3aKOoH
IOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas artoMHasi macca. OTHocuTebHas
MOJIEKYJIsipHas Macca . MaccoBasi J10JIs1 XMMHUYECKOI0O 3JIEMEHTA B COCIMHEHUH .

PdU3NYEeCcKUe U XMMHUYECKHUE SIBJICHHUS. XHUMMYECKas peakuus He€ NpU3HaKu. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHYECKHE ypaBHeHUs. Knaccuuramuss XUMHYSCKUX
peakmnuii (CoOeIMHEeHUS, Pa3I0KEHUsI, 3aMEIlICHHUsI, OOMEHA) .

XUMHYECKUN 3KCOEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IOCYIOH, C IpaBUIaMH
paboThl B 1aboparopuu U mpuémMamMu oOpamieHus ¢ 1abopaToOpHBIM 00OPYIOBaAHUEM;
U3y4YCHHUE U omucaHue (PU3UUYECKUX CBOMCTB OOpa3llOB HEOPTaHUYECKUX BEIIECTB;
HaOmroieHne ¢u3ndeckux (MJIaBJICHUE BOCKA, TasHHUE JbJa, paCTHpPaHHE caxapa B
CTYIIKE, KHUIIEHHE ¢ KOHJICHCAIlUusl BOJbI) M XUMHYECKUX (TOpEeHHE CBeYH,
MpOKaJIWUBaHUE MEIHON IMPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHUCIIOTOM) SIBJICHUIA,
HaOJIO/IGCHWEe W ONHWCAaHWE IPU3HAKOB NPOTEKAHUS XHUMHUYECKHX pPEaKiui
(paznmokeHue caxapa, B3aHMOJICMCTBHE CEPHOUW KHCJIOTBI C XJIOPUAOM Oapwus,
paznoxkenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHE Kejie3a C
pactBopom commm menu(ll)); n3ydeHne criocoOOB pasjeiicHuss cMecei (C MOMOIIBIO
MarHuTa, (QuiIbTpoOBaHUWE, BbINApUBAHUE, JAUCTWUIALMS, Xpomartorpadwus),
MIPOBEJIECHNE OYHCTKU IIOBApPEHHOUW COJIM; HAOJIOJEHHWE W OIIMCaHHUE Pe3yJIbTaTOB
MIPOBEACHHUS ONbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPaHHHUS MAacChl, CO3JIaHUE
MoAenel MOoIeKyJ (IIIapOCTEeP>KHEBBIX).

Baxxueiimue NPEACTABUTEIN HEOPraHUYECCKUX BECUHIECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucinopon — 3jeMeHT M IpOCTOE BEIIECTBO.
Haxoxnenue kucioposa B Opupoae, (pu3nyeckue U XUMHUYECKHE CBOMCTBA (peakiuu
ropenust). Oxkcunbl. Ilpumenenue kuciopona. CrocoObl TIOJMyde€HHUs] KHUCIOpoda B
mabopaTopun U INpoMbIIUIeHHOCTH. KpyroBopor kuciaopoga B npupopae. O30H —
aJUIOTpOITHAsE MOAU(UKaIMsI KUCIOPOa.

TeryoBoil 3(pPeKT XUMHUUECKOW peakli, TEPMOXUMHUUYECKHE YpPaBHEHUs, 3K30- U
SHAOTEPMHUUYECKHUE peaklUHU. TOILUIMBO: yrojb U ME€TaH. 3arpsi3HEHUE BO3/lyXa, YCHJICHHUE
MapHUKOBOT0 3 PekTa, pa3pylnieHue 030HOBOTO CIOSI.

Bonopon — »aneMeHT M mpoctoe BemecTBOo. HaxokaeHue Bogopona B NPHUPOLIE,
(uznyeckue U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI MoayuyeHus. Kuciorsl u
COJIN .

KomnuecTBo BenrecrBa. Monb. MossipHasi macca. 3akoH ABOrajipo.

Monsipablii 00BEM ra3zoB. Pacu€Tbl M0 XMMHUYECKUM ypaBHEHUSIM.

dusnueckne cBoucTea BoAbpl. Boma kak pactBopurens. PactBopbl. Hackimennbsle n
HEHACBIIIEHHBIE pacTBOpbL. Pacmeopumocms eewecme 6 6ode. MaccoBass 10
BEllecTBa B pacTBope. XMMHUYECKHE cBoMcTBa BOAbl. OcHOBaHMsA. Ponb pacTBOpoB B
IPUPOJE U B )KU3HHU YeJloBeKa. KpyroBopoT Bobl B IIpUpOJIE. 3arpsA3HEHNUE MPU- POAHBIX
BoJ . OXpaHa U OYHUCTKA IPUPOJIHBIX BOJ .

Krnaccudukanus Heopranndeckux coenumHeHuit. Oxcuasl. Kiaccupukamms oKCHIOB:
cojieoOpasytomnie (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHBIE) M HECOoJIeoOpa3yIoIIne.
HomeHnknatypa okcu1oB (MeXayHapoJHas U TpuBHalbHas1). DU3NUYECKUE U XUMUYECKUE
CBOMCTBA OKCUIOB . [lomydeHne OKCUI0B .

OcHoBanwusi. Knaccudwukamnuss oCHOBaHHWN: MIENOYHM W HEPACTBOPHUMBIC OCHOBAHWUSI.
Homenknatrypa ocHoBaHuil (MEXIyHapoJaHass W TpuUBHAIbHasA) . Dusuueckue u
XUMHUYECKHE CBOMCTBA OCHOBaHUM . [losryyeHne oCHOBaHUIA .



Kucnorel. Knaccudpukaumss kuciaor. HomeHkiarypa Kucior (MeXAyHapogHas U
TpuBHajbHas1). @PU3NYECKHE U XUMHYECKME CBOWCTBAa KHUCIOT. Psa  akTUBHOCTH
MmeraiuioB H. H. bekerosa. Ilonyuyenue kucnor.

Comu. Homenkiarypa coseil (MexayHapoAHas W TpUBHAIbHAS) .
dusznyeckrue U XMMHUYECKUE CBOMCTBa cosied. Ilosrydenue conen.

I'enernueckas CBsI3b MEXK/y KJIaCCAMH HEOPraHWYECKUX COCIUHEHUN.

XUMHYECKUN DKCIIEPUMEHT: KaU€CTBEHHOE OIPE/ICIICHUE COJICpKaHUsI KUCIOpOo/ia B
BO3/yXe; MOJy4YeHHUe, coOupaHue, pacrio3HaBaHUE U U3yUYCHHUE CBOMCTB KHUCIIOPOA;
HaOJII0JICHNE B3aUMOJICHCTBUS BEIIECTB C KUCJIOPOAOM U yCIOBUSI BOSHUKHOBEHUS U
mpeKpalieHus: TopeHus (Iorkapa); 03HaKOMJICHHE ¢ 0Opa3liaMu OKCHUJIOB U OITHCAaHHE
WX CBOWCTB; IIOJy4Ye€HHE, coOUpaHHe, paclo3HaBaHHE UM H3yUYEHHE CBOICTB
BoJgoOposa (ropeHue); Bzaumopaencreue Bojgopona ¢ okcuaoMm menu(ll) (BozmoxkHO
HCIIOJIB30BaHHUE BHUJIEOMATECPHUAJIOB); HAOIIOAeHHUE OOpa3IlOB BEIIECTB KOJIUYECTBOM
1 ™Monp; wucciaemoBaHHE OCOOEHHOCTEW pacTBOPEHUsI BELIECTB C pPa3IUYHOM
PacTBOPUMOCTBIO; MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIIEHHONW MacCOBOW IOJIEH
pacTBOPEHHOIO BEIIIECTBa; B3aWMOJICHCTBUE BOJBI C MeTalulaMd (HATpUEM U
KaJgblilueM) (BO3MOXXHO HMCIIOJIb30BAaHHUE BHACOMATECPHAJIOB); OIPEACICHUE
PacTBOPOB KHUCIOT M HISJIOYEH C IIOMOIIBIO MHAUKATOPOB; UCCIICIOBaHUE 00pa3oB
HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; HAOJIIOACHUE NU3MEHEHUSI OKPACKH
WHIUKATOPOBB PAaCTBOPAX KUCJIOT U IICJIOYEH; U3YyUYSCHHUE B3aUMOJCHCTBUSI OKCHJIA
menu(Il) ¢ pacTtBopomM cepHOM KHUCIOTHI, KHCJIOT C MeETaJJlaMH, peaKiui
HeWTpanu3alnu; TMOJy4YeHHE HEPACTBOPUMBIX OCHOBAaHHMM, BBITECHEHHE OJIHOTO
MeTajula APpYyruM U3 pacTBOpa COJIM; PEIICHUE IKCIIEPUMEHTAJIbHBIX 3aJlad 10 TEME
«BaxHeilure Kji1acchl HEOPraHUYECKHUX COCITUHECHU .

Iepuonnvecknii 3axon u Iepuognyeckas cucrema xumu4yeckux yaementon /I, U.
MenjeneeBa. CTpoeHne aTOMOB.
Xumuveckas cBf3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE PeAKIHI

IlepBble MONBITKU KJIaCCU(PUKAIIUNA XUMHUYECKUX 3J1eMeHTOB. IloHsATHE O rpymnmax
CXOJIHBIX 2JI€MEHTOB (ILIEJIOYHBIE W MICJIOYHO3EMEJIbHbIE METalljlbl, TIaJIOTeHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOpbIe 0Opa3yroT aM@OTEpHbIE OKCHUIbI U
TUAPOKCUIBI .

I[lepnonunueckuit 3akoH. Ilepuoanueckass cucreMa XMMHYECKHUX 3ieMeHToB J[ . U .
MenneneeBa . KoporkonepuonHas u anuHHOINepuonHass ¢opmbl  Ilepuoandeckoi
cucrteMbl  XxuMHUYeckux  aneMeHToB . I . MenneneeBa . Ilepuoabl M TpymnIibl.
DU3NYECKUN CMBICI MO- PSIAKOBOTO HOMEPA, HOMEPOB MNEPUOAA Y TPYHIIBI JJIEMEHTA.

Crtpoenune aromoB. CocraB aroMHBIX saep. M3ortomel. OnekTponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB mepBhiX 20 XHMHUYECKHX 3JIeMeHTOB llepmommaeckoit
cucremol I . M . MenneneeBa . XapakTe€pUCTHKa XUMHYECKOIO OJJIEMEHTa IIO  €ro
nosioxkeHuto B I[lepnognueckoii cucreme 1. 1. Menaeneesa .

3aKOHOMEPHOCTH HW3MEHEHHUsI paauyca aToOMOB XHMHWYECKHX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB IO TI'pyIlllaM M IepuojiaM. 3Ha4YCHUE
Ilepnoanueckoro 3akoHa u lleproanyeckoil CHCTEMBI XHUMHUYECKUX DJIEMEHTOB IS
pa3BUTHs HayKd U NpakTuku. /. 1. MennesneeB — y4€HBIN U I'pakJaHUH.

XumMnueckas CBSI3b. KoBanenTHnas (monsipHas u HETOJISIpHAsA) CBSA3b.
DIJIEKTPOOTPUATENIBHOCTh XUMHUYECKUX 31eMeHTOB. MoHHas cBA3b. CTeneHb  OKHUCIEHUS.
OKHUCIINTENBHO-BOCCTAHOBUTENBHBIE peakuuu. lIponeccsl OKHCIIEHUS W BOCCTAHOBIICHHS.
OxuciuTen 1 BOCCTAaHOBUTEN.

XUMHUYECKUNA SKCOEPUMEHT: M3ydYeHHE oOOpa3loB BELIECTB METAJUIOB U
HEMETAJUIOB; B3aWMOJCHCTBUE THAPOKCHAA LIMHKA C pacTBOpaMH KHUCJIOT WU




IeI0YeH; NpoBEACHUE ONBITOB, WUTIOCTPUPYIOLIAX MIpUMEPHI
OKHCJIMTEJIbHO-BOCCTAHOBUTEINIbHBIX pEakUui (rOpeHue, peaklHUUu pa3I0KeHUs,
COCJIMHECHMUSI).

MemnpenMeTHMe CBSA3H

Peanuzanmss MEXINpPEIMETHBIX CBSA3CH IIPU  HM3YYCHHH XHMHHU B 8 Kiracce
OCYIIECTBIISICTCS YepPe3 UCITOJIb30BaHNUE KaK OOIUX €CTECTBCHHO-HAYYHBIX ITOHSATHH,
TaK W T[OHSTUH, SBISIOINIMXCS CHCTEMHBIMH JUJII OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OOmMe eCTeCTBEHHO - Hay4HBIC MOHSTHS: Hay4HBIH (akT, rumoTresa, Teopus,
3aKOH, AaHaJlu3, CHHTe3, KiacCHu(HUKaIMsA, NEePHOIUYHOCTh, HAOJIIOJICHUE,
SKCIIEPUMEHT, MOJICIIMPOBaHUE, U3MEPECHHUE, MOJICIIb, SIBJICHHE.

duszuka: MaTepusi, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIIUA, U30TOMbI,
pPaIroOaKkTUBHOCTb, MOJICKYJIa, DJICKTPUUYCCKHUUN 3apsili, BEIISCTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHWE BeNIecTBa, ra3, (U3UYECKHE BEJIMYHUHBI, CIHUHHUIIBI
H3MEpEHUsI, KOCMOC, IJIaHETHI, 3BE31b1, COJTHIIC.

buomorus: ¢porocuuTes, npixanue, omocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpasbl, TOPHBbIC MOPOJIbI, IOJIC3HBIC
HWCKOIIaeMbIe, TOIIJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 xuMHYecKas peaxkuus

Ilepnonnyeckuii 3akoH. Ilepnonnyeckas cucrema xumMuyeckux snemenroB J[ . U .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XMMHYECKHX
DJIEMEHTOB IEPBBIX  TPEX  NEPUOAOB, Kalus, Kalbliusd M UX COCIAUHEHUH B
COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B llepHoanyecKoil CUCTEME U CTPOCHUEM KX
aTOMOB.

CrpoeHne BemecTBa: BHABI XMMHUUYECKOM CBA3H. THUIBI KpPUCTAJUIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUINA KPHUCTAJUIMYECKOM PEIIETKHU U
BHJIa XUMHUYECKOH CBSI3H.

Knaccudukammuss 1 HOMEHKJIaTypa HEOPTaHHYECKUX BEHIECTB (MEXKIyHapoJaHasi U
TpUBHAJIbHas1). XHUMHYECKHE CBOMCTBAa BELIECTB, OTHOCSALIUXCS K Pa3JIMYHBIM
KJIJacCaM HEOPraHUYECKUX CO- C€AWHEHUN, TE€HETHYECKasi CBsI3b HEOPTraHUYECKHUX
BEIIECTB.

Knaccudukaimss XUMHYeCKUX peaknuil Mo pa3audHbIM Opu3HaKaM (MO YHCITY U
COCTaBYy Y4YAaCTBYIOIIUX B pPEaKIUHU BEIIECTB, MO TeruioBomy »ddekty, Mo
U3MEHEHUIO CTENEHEH OKHUCICHUS XUMHUYECKHUX JJIEMEHTOB, IO OOpaTUMOCTH, IIO
YyYacTHUIO KaTaju3aTropa). DK30- U DHAOTEPMHYECKHUE PEaKIIUH, TEPMOXUMUUYESCKUE
YpaBHEHUS.

I[TousitTue 0 cCKOpoCTH XHUMHYECKOW peakuuu. lloHsaTHE 00 O0OpaTUMBIX |
HEOOpaTUMBIX XUMHYECKUX peaknusx. [loHsaTHe O TOMOT€HHBIX M TETEePOTCHHBIX
peakuusix. [lomsamue o xumuueckom paenHogecuu. PDaxkmopwl, eGrusAIOWUE HA
CKOpPOCHIb XUMUYECKOU peakyuu U NONA0ACEHUE XUMUUECKO20 PABHOBGECUSI.

OKHUCIUTENbHO-BOCCTAHOBUTEILHBIE peakuuu, 3JIEKTPOHHBIN OamaHc
OKHMCJIUTEIIbHO-BOCCTAHOBUTEIIbHOM peaKium. CocraBiieHue ypaBHEHUM
OKHCJIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIMM C HMCIIOJIB30BaHUEM METOAA AJIEKTPOHHOTO
OaaHca.

Teopust >IEKTPOJIUTHUECKONM AUCCOUMALMU. ODIEKTPOJUTBI W  HEIIEKTPOJIUTHI.



Kartnonsl, aHMOHBI. MeXaHHU3M  AUCCOLMALMM  BEIIECTB C Pa3JIMYHBIMU BHIAMU
XuMHU4eckou cBsizu. Crernenp aucconuanuu. CUiIbHbBIE U Ca0bIe 3JIEKTPOIUTHI.

Peaknuu moHHOrOo OOMEHa. YCJIOBHUS NPOTEKaHUS PEaKIUid HOHHOTO OOMEHa,
IIOJIHBIE W COKpalléHHbIE WOHHBbIE YypaBHeHHUs peakuuid. CBoiicTBa KHCIOT,
OCHOBaHUH U coyieil B CBETE€ NPEJACTaBICHUN 00 AJIEKTPOJIUTUYECKON THCCOLIMALINU.
KauecTBenHble peakniuy Ha UOHBI . [lonsamue o eudpoauze couell .

XUMHUYECKUN DHKCHEPUMEHT: O3HAKOMIJIEHHME C MOJCISIMH KPUCTAIIMYECKUX
pElIETOK HEOPraHWYEeCKMX BEIIeCTB — METaJUIOB M HeMeTauloB (rpadura u
aJiMasa), CJOXKHBIX BEIIECTB (XJOpula HaTpusA); HCCIEIOBaAaHHE 3aBHCHMOCTHU
CKOPOCTH XHMHYECKOW pEeakiuu OT BO3JAEHUCTBUS  Ppa3jIMUHBIX (HPaKTOPOB;
HCCJIEIOBAHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IIPOILECCAa AMCCOLUALIMUA
KHUCJIOT, LIeJloyeil u coyiell (BO3MOYXHO HCHOJIb30BAHUE BHJIEOMATEPHUAJIOB);
IIPOBEJEHUE OIIBITOB, WUIIOCTPUPYIOIIUX IMPHU3HAKHA MNPOTEKaHUsl PEaKUid MOHHOTO
obMeHa (oOpa3oBaHHME Ocajika, BBIACICHHE ras3a, OOpa3oBaHHE BOJIbI); OIIBITOB,
WUTIOCTPUPYIOLIMX  OPUMEPBI  OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX  peaKkIUi
(ropeHue, peakLUM pas3JIoKEHUs, COCIUHEHMs); PAcClO3HAaBAHUE HEOPTraHUYECKHUX
BEIIECTB C  IOMOIIbIO KAYECTBEHHBIX pEaKUMi Ha  HOHBI, pElIeHHuE
AKCHEPUMEHTAJIBLHBIX 3a/7a4.

HemeTtaaabl M X cOeTMHEHHUS

OO6mas xapakTepucTuka rajoreHoB. OCoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pHbIE
crerieHu okuciaeHus. CTpoeHue U (PU3NYECKHE CBOMCTBAa MNPOCTHIX BELIECTB  —
raJjjoreHoB. XMMHUYECKUE CBOMCTBA Ha NpUMeEpeE XJopa (B3auMOAEHCTBUE C METalJIaMU,
HEMeTajulamMu, miesoyamu). XinopoBoaopoa. CoJisiHass KUCJIOTa, XMMUYECKHE CBOMCTBA,
IOJIy4€HHUE, IpUMEHEeHHE. [leficTBue XJiopa MU XJIOPOBOJAOPOJAaHA OPraHM3M YEJIOBEKa.
Baxueinmue xyopuabl U UX HAXO0XKJICHUEB NPUPOJE .

OOmas xapakTepucTuka 3j1eMeHTOB VIA - rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHBIE CTENIEHU OKHUCJICHUSL.

Crtpoenue u ¢U3NYECKHE CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOpPOJa U CEpHL.
AnnorpornHele MOAU(GUKALMU KHUCIOPOJAa M cepbl. XMMHYECKHE CBOMCTBa Cepbl.
CepoBoopoJi, CTpoeHHEe, (PU3NUYECKHEe U XUMHUYECKHe CBOWMCTBA. OKCHUABI CEephl Kak
MPEeACTAaBUTENIN KHUCIOTHBIX OKCHJIOB. CepHasl KHUCJIOTa, (PU3MYECKHEe U XHUMHUUYECKHUE
cBolicTBa (OOIME Kak IMIPEACTaBUTENs  Kjacca KHUCIOT M crenudUuyecKue).
XUMHUYECKHE pEeakIMM, JIeKalllueé B OCHOBE MNPOMBILIUIEHHOrO crocoda IOJydeHUs
cepHoil KuciOThl. Ilpumenenue. Cony CEpHOM KMCIJIOTHI, KQaUECTBEHHAsl pEaklys Ha
cynbdar-uon. HaxoxaeHnue cepbl U €€ COCAMHEHWH B TIPUPOAE. XHUMHUYECKOE
3arpsi3HEHUE OKpY’Kalollel cpeapl COeOUHEHUSIMU cepbl (KUCJIOTHBIE JOXKIU,
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeIOTBPAIICHUS.

OOmias xapakTepUCTUKa 3JIeMeHTOB VA - rpymnnbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHBIE CTENIEHU OKHUCJICHUS.

A3oT, pacmpocTpaHeHHe B Tpupojae, (PU3MUEecKue ¢ XUMHUYECKHE CBOMCTBA.
KpyroBopor a3zora B mpupoae. AMMHAaK, €ro (pu3ndeckre i XMMHUYECKHE CBOMCTBa,
noay4yeHve U npuMeHenue. Cojim aMMOHMS, X (U3NUYECKHE U XMMHUYECKHE CBOMCTBA,
npuMeHenue. KadecTBeHHasi peakiss Ha HWOHBI aMMOHHA. A30THasg KHCJIOTa, €€
roJjiyueHue, (U3nUecKue U XMMHUYECKHe CBOicTBa (0OIIMe Kak IMpeacTaBUTENs Kilacca
KHUCIOT W cneuuduyeckue). lcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE
MHUHEpaIbHBIX yAOOpeHUuN. XUMHYECKOE 3arpsi3HEHUE OKpYKarolien cpensbl
COEUHEHUSIMU a30Ta (KUCIOTHBIE NOXKAU, 3arpsA3HEHNE BO3AyXa, IIOUYBBl U BOJIOEMOB) .



dochop, amnorpomnHble Moaudukamuu Qocdopa, GuMUECKUEe U XUMHYECKHUE
coiictBa. Okcupn docdopa(V) u dochoprHas kucinora, QU3NISCKHUEC U XUMHUICSCKUE
cBoiicTBa, noiryuenue. Mcnons3oBanue ¢pocdaroB B KaYECTBE MUHEPAIHHBIX YJI00pESHUH

OOmas xapaktepucTuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKHUCJICHUS.

Vraepoa, aluloOTpOITHbIE MOAU(HUKAIINH, PACIIPOCTPAHEHHUE B MPUPOE, PU3NIECKUE U
XHMHYECKHE CBoMcTBa. ApncopoOumsa. Kpyrosopor yriepoaa B 1nipupojie. OKCHIIbI
yrieposaa, ux (HU3NUYECKHUEe W XHUMHUYECKHE CBOMCTBA, JeicTBIE Ha  JKUBbIE
OpraHu3Mbl, TIOJIly4YeHHWE U MNPUMEHEHHUE. DKOJIOTUYECKHE NPOOJIEMBbI, CBSI3aHHBIC C
okcuaoMm yriepoaa(lV); rumore3a rio0aJIbHOrO IMOTCIUICHUS KIWMAaTa; ITapHUKOBBIN
a¢dexT. YrompHas KHCIIOTa W €€ COJMH, UX (UNYECKHE W XUMHYCCKHUE CBOWCTBA,
moJiy4ueHue u npuMeHeHnne. KadecTBeHHast peakiust Ha KapOoHaT-HOHBI. McTioiib30BaHNEe
KapOOHATOB B OBITY, MEJIUIIMHE, IPOMBIIIUICHHOCTH U CEIIbCKOM XO3SICTBE.

ITepBoHavabHbIC MOHATHS OO0 OPraHUYECKHX BEIICCTBAX KaKO COCAUHCHHUSIX
yriepoaa (MeTaH, 3TaH, dTHWJICH, alleTUWICH, dTaHOJ, TJIUIEPUH, YKCYCHAs KHCIIOTA).
Ux cocmasé u xumuueckoe cmpoenue. ITloHITHE O OHOJIOTHYECKH BaKHBIX
BEIIECTBaX: JXHUpaxX, O€JKax, YIJIeBOJaX — W HX POJHA B IKU3HU YCIIOBCKA.
Mamepuanvrnoe eOUHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COEOUHEHULL.

KpemHuuii, ero ¢pusnydeckue U XUMHUYCCKHUE CBOWCTBA, MOJyYCHHUE H MPUMCHCHHE.
CoenuHeHus KpeMHHsI B ipupoae. OO1mue npeacraBieHus 00 okcuae kpemHusi(IV)
U KpeMHHEeBOW kuciore. CWIMKaThl, WX HCIOJb30BaHUE B OBITY, MEIUIIUHE,
OPOMBIIUICHHOCTH. Baosicnetiuuue cmpoumenvuble Mamepuaibl. Kepamurkd, Cmeko,
yemenm, OGemon, owcene3obemoHn. Ilpobremvr  6e30nNACHO20  UCNONB30BAHUS
CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKHN DSKCOEPUMEHT: WU3y4YeHHe OOpas3loB HEOPraHU4YEeCKUX BEIIECTB,
CBOMCTB COJISTHOW KHUCJIOTHI; MPOBEACHNE KAaUEeCTBEHHBIX PEaKIIMil Ha XJIOPUJ -HOHBI
1 HaOJIOAEHHE MPU3HAKOB UX MPOTEKAHUS; OIMBITHI, OTpakaromue (GU3ndecKkue u
XUMUYECKHUE CBOMCTBA TAJOT€HOB M WX COCJIUHEHHUMN (BO3MO>XHO HCIIOJIb30BaHHUE
BHUJIEOMATEPHUAJIOB); O3HAKOMIJICHHME C o0pa3namMu XJIOpUAOB (TalOT€HUIOB);
O3HAKOMJIEHHME C OOpa3laMu cepbl U €€ COeAUHEHUSIMU (BO3MOYXKHO MCIIOJIb30BaHUE
BHUJICOMAaTEepUAIIOB);,; HAOIIOJAEHUE Mpoliecca OOyrJIMBaHUsS caxapa IOJI JICHCTBUEM
KOHLICHTPUPOBAHHOM CEpPHOM  KUCJIOThI; HU3YYEHHE  XHUMHYECKUX  CBOMCTB
pa36aBieHHON CepHON KHCJIOTHI, MPOBEJICHUE KaueCTBEHHOUW peakluu Ha cyjabdar
-MOH W HaOIIOJACHHE MNpHU3HaKa e€ TPOTEeKaHWs; O3HAKOMJIEHHE C (PU3UUYECKUMU
cBoicTBamMu azora, (¢ochopa W HUX coeauHEHUH (BO3MOXKHO HCIIOJIL30BaHUE
BHJICOMAaTEepHUAIIOB), OoOpa3liaMu a30THBIX U (POCHOPHBIX YyJIOOpPEHUN; MOJTyUYEeHUE,
coOupaHme, paclio3HaBaHWUE W U3YyYEHHE CBOWCTB aMMHaKa; IPOBEJECHUE
KQ4eCTBEHHBIX pPEaKIUii Ha MOH aMMOHUS U (docdaTr -uoH U HU3yUYCHHE IPU3HAKOB
UX [OPOTEKaHHWs, B3aUMOJAECUCTBHE KOHIEHTPUPOBAHHOW A30THOM KHCIOTHI C
Meapo  (BO3MOYKHO HCIOJb30BaHHE BHJICOMATEPUANIOB); H3yYEHHE MoOAeNeh
KPUCTAJUIMYECKUX PpenIi€ToK ainmasa, rpadwura, dyuiepeHa; O3HAKOMIICHHE C
OPOIECCOM aACOPOIIMH PACTBOPEHHBIX BEIISCTB AKTUBHPOBAHHBIM YTJIIEM U
YCTpPOWCTBOM IIPOTUBOras3a; mojydeHue, coOupaHue, pacrio3HaBaHUE U U3YyUYCHUE
CBOMCTB YTJICKHCJIOTO Ta3a; MPOBEJACHUE KAaUEeCTBEHHBIX pEakilMid Ha KapOoHaT- U
CUJIMKAT-UOHBI W U3YyYEHHE IIPU3HAKOB WX TPOTCKAHUs; O3HAKOMJIEHHUE C
OPOAYKIIMEH CHJIIMKATHOW MPOMBIIUICHHOCTH; PEIIEHUE JKCIIEPUMEHTAITBHBIX 3aJ1ad
no teme «BakHelne HeMeTaUIbIu UX COCTUHEHUSD.



MeTanbl 1 MX cOeJHHEHUS

OO011as xapakTepUCTUKa XMMUYECKHUX DJIEMEHTOB — METaJJIOBHAa OCHOBAHUU UX
oJI0KEHUs B llepnoanyeckon cucremMe XxuMu4deckux 3seMeHToB . 1. MenneneeBa
U cTpoeHUs atoMoB . CTpoeHue METaJUIOB . MeTalmndecKkas CBsI3b U MeTajuIndecKas
KPpUCTAJUIMYECKAsl PEIETKA. DJIEKTPOXUMHUUYECKHN PsAL HANPsHKEHUW  METalljIoB.
du3nyuecKkue W XHMHYECKHE CBOIcTBa MeTajuioB. OOmme cnocoObl MOJyYCHUS
MeTaiuioB. [IoHsITHE O KOPpPO3UMM METaJUIOB, OCHOBHBIE CHOCOOBI 3alllUTBl UX OT
koppo3uu. Criasel (CTanb, YyryH, AIOPAIIOMUHHUNA, OpOH3a) U UX HNPUMEHEHHE B
OBITY ¥ NPOMBIIILIICHHOCTH.

[Ilenounsle Meramibl: HoJOXeHUEe B llepuonumueckoil cUCTEME XMMHUYECKHUX
asnemeHToB [I. M. MeHnneneeBa; CTpoeHME HMX aTOMOB; HAaxXOXXIEHHE B IPHUPOJE.
duznyecKkue M XUMHYECKHE CBOMCTBa (Ha mpuMepe HaTpus U Kanus). Okcuapl U
TUAPOKCUIBI HATpusd U Kanus. [I[pumeHeHue MIeI0YHbIX METAJUIOB U UX COCOUHEHUM .

IIlenogynO3EMEIILHEIC METaJlJIbl Maraui " KaJIbITH: MHOJIOKCHUE B
Ilepnonnyeckoit cucreme xumudeckux siieMeHToB J[. 1. MeHneneeBa; crpoeHue HX
aTOMOB; HaxoOXJeHue B Ipupojse . Puznyeckue 1 XUMUUYECKHUE CBOWCTBA MarHus U
Kajnblus . Baxuelue coequHeHus: Kaiablus (OKCHA, THMAPOKCUI, coiin) . KECTKOCTh
BOJIbI U CIOCOOBI €€ YCTPAHEHUS .

Anromunuii: nonoxenue B Ilepuonuueckoil cucTteMe XMMHUYECKHX 3JIEMEHTOB /I,
N.MenneneeBa; CTpo€HHE aTOMa; HaxXOXKAEHUEB Ipupojie. Pusnueckue U XUuMHUYECKUE
CBOMCTBa aTfOMUHUA. AM(OTEpHbIE CBOMCTBA OKCH/IAa U TMAPOKCHIA aTFOMUHUS.

Keneszo: mosoxenue B llepuonuueckoil cucreme Xumudeckux 3jemeHTosB JI. M.
MeHnpeneeBa; CTpOCHME aToOMa; HaxOXKJeHue B npupose. PU3NUECKHEe U XUMHUYECKHUE
cBoiicTBa kere3a. Okcuasl, Tuapokcuasl u conu xkenesza(ll) u xeneza(lll), ux cocras,
CBOMCTBAM MOJIy4YEHHUE.

XUMHYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMy METAJUIOB M CIJIAaBOB, UX
(pn3maeckuMu cBOMCTBaAMU; U3yUYE€HHE PE3YJIbTATOB KOPPO3ZUH METAIIOB (BO3MOXXHO
HWCHOJIb30BAaHHE BHJAEOMATEpHAJIOB), OCOOCHHOCTEH B3aMMOJECHCTBHUSI OKCHJA
KalblIUsl M HATPHUs C BOJAOW (BO3MOXXHO HWCIIOJNIb30BaHUE BHUJICOMATEPHAIIOB);
HUCcCcJIeJOBaHUE CBOMCTB >XECTKOW BOJIBI; IpoOllecca IOPEHHUs jKeje3a B KHUCIOpOae
(BOBMOYKHO HCHOJB30BAaHHWE BHIACOMATEPUATIOB); MPHU3HAKOB ITPOTCKAHUS
Ka4yeCTBEHHBIX pEaKIMii Ha HWOHbI (MarHus, KajdblMs, aJIOMUHUS, LHHKA,
)xkeneza(ll) m >xeneza(Ill), menu(Il)); nHaGmromeHMe W OIMCAHUE IIPOLIECCOB
OKpallMBaHUsl IUJIaAMEHHM WOHaMH HaTpus, KajJdusd W Kaabluusd (BO3MOXKHO
HUCIIOJIb30BAaHUE  BHUJACOMATEPHAIIOB); HCCIEIOBaHHME aM(OTEpPHBIX  CBOMCTB
THJAPOKCHJIa ATIOMHHHUS U THAPOKCHIA IIMHKA; PEIICHUE DKCIIEPUMEHTAIBHBIX
3aaa4 1o teMe «Bakgeune MeTauibl U UX COSTUHEHUS).

XuMHS H OKPY:KAIOIIAst cpeAa

HoBrle martepuanbsl U TexHOJOTHH. BemiectBa W Marepuaibl B HOBCEIHEBHOM
)KU3HMU 4YelOBEeKa. XUMHsSI U 310poBbe. be3onmacHoe HCIOoJIb30BaHUE BEIIESCTB U
XUMUYECKUX peakiid B ObiTy. [lepBas momollnes MpPU XUMHUYECKHUX OXKOTax W
oTpaBieHUsAX. OCHOBBI DKOJIOTH- UECKOW IpaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE
OKpy Karomier cpenbl (mpenenbHas goirycTuMasi KoHreHnTpamnus BemectB — [1J1K).
Ponb xumMuu B peniieHuH 3KOJIOTUYECKUX MTPOOIeM.

I[IpupomHble HMCTOYHHUKU YTJIECBOIOPOJOB (Yyrojib, TNPUPOAHBIA Ta3, HePTh),
OPOAYKTHI UX TIepepadOTKU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH.

XUMHUYECKHUN JKCIEPUMEHT: HW3y4YeHHe oO0pa3loB MarepualioB (CTEKJIO, CIJIABBI
METaJIOB, HOJIUMEPHbIE MAaTEPUAJIbI).



MexnpeaMeTHbie CBSI3H

Peanuzanusi MeEXIpEeJIMETHBIX CBS3€A TIMpU U3YUYCHHH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS] YepPe3 UCIIOIB30BaAHNUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSTHH,
TaK W [OHSITUM, SBJSIOMIUXCS CHUCTEMHBIMU JJII OTACIBHBIX IIPEJIMETOB
€CTECTBEHHO-HAy4YHOTO IUKJIA.

OOmmre ecTeCTBEeHHO-HAYYHbBIC TIOHSATHS: HAYYHBIW (DakT, runoTe3a, 3aKoH,
TeopHs, aHAJIIN3, CHHTE3, KJIaCCU(UKAIIUS, TICPUOIUIHOCTh, HAOJII0ICHHUE,
SKCIIEPUMEHT, MOJICJIMPOBAaHUE, U3MEPEHUE, MOI€/1b, SIBIC€HUE, TAPHUKOBBIN
3¢ dexT, TexHoorus, Mmarepuanbl. PU3nKa: MaTepUsi, aTOM, JICKTPOH, IIPOTOH,
HEUTPOH, UOH, HYKJIMJ, U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJA, 3JICKTPUUESCKUMN
3apsil, TPOBOJTHUKH, MOJYIIPOBOAHUKH, TUAIICKTPUKU, (POTOIIIEMEHT,

BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOsIHUE BEIllecTBa, ra3, pacTBop,
PacTBOPUMOCTD, KPUCTAJUTHYCSCKAsT PEIIETKA, CIUIABhI, PU3NICCKHUEC BEITUIUHEI,
€AUHUIIBI U3MEPEHUsI, KOCMUYECKOE MPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COoJHIIE.
Buonorus: ¢orocuHTE3, NbIXaHME, ONOocdepa, IKocucTeMa, MUHEPAIILHBIC
yaoOpeHUsi, MUKPODJIEMEHThI, MaKpO3JIEMEHThI, HUTATEIIbHBIC BEIIIECTBRA.
I'eorpadus: armocdepa, rungpochepa, MUHEPAIIBI, TOPHBIEC TIOPOABI, MMOJIC3HBIC
HCKOMaeMble, TOTLIUBO, BOAHBIC PECYPCHI.

TEMATHYECKOE INTAHUPOBAHHUE.

8 KJIACC

(2 4 B Hepenio, Beero 68 4, u3 Hux 1 4 — pe3epBHOE BpeMsi)

Ne HanmenoBanune KonnuecTtBo yacos Bunrnl nesreiabHOCTH.

n/n TEM IIporpaMMbl | Beero ‘ K.p. ‘ I1. p.

Pa3znes 1. IlepBoHayaibHble XuMHYecKHe NoHsiTHs (214.)

1. Xumus — PackpbIBaTh CMBICI H3y4Ya€MbIX ITOHSATHM.
BaKHAS 6 - 2 PackpriBaTh poib XMMHUHU B OPUPOAE U
06HaCTB JKHU3HU YCJIOBCKA, €€ CBA3b C IPYyIUMHU
€CTECTBO3HA- HayKaMH.

HUS 1 PaznuuaTh yHuCThIC BEIIECTBA U CMECH;
IpaKTuyec- OJTHOPOJHBIE U HEOJHOPOIHBIE CMECH.

KOH Paznuuath puznUECKrEe U XUMHUYSCKUE
JeATEIbHOC- SIBJICHUS.

TH 4eJIOBEKA. OnpenensiTe NpU3HAKU XUMUYECKUX

peakuuii U yCIOBHUs UX NMPOTEKAHUS.
CrnenoBaTh IIpaBMIaM MOJB30BaHUSI
XUMHYECKOH MTOCYI0i U J1ab0paTOpHBIM
00OpyZIOBaHHEM, a TAK>KEe MpaBUIIaM
oOparieHust ¢ XUMHYECKHMH BEIIECTBAMU B
COOTBETCTBHUM C MHCTPYKIHSIMH MO
BBITTOJIHEHHUIO TIPAKTHYECKUX padoT.
ITnanupoBaTe 1 NPOBOAUTE XUMUUYECKUN
SKCHEPUMEHT I10 U3YUYESHUIO U OITMCAHUIO
(pr3myueckux CBONWCTB BELIECTB, CIIOCOOOB
pa3aceieHus CMeCEN BEIIECTB.
Hcronp30BaTh IpH BBIITOJTHEHUH YIEOHBIX
33JlaHUM U B IPOLIECCE UCCIIETOBATEIBCKOMN
eI TEIbHOCTH HAYYHO-TIOIIYJISIPHYIO
JIMTEPaTypy XUMMHUYECKOTO COAECPIKAHU,
CIIpaBOYHBIC MaTEPHAIIBI, PECYPCHI
HNaTtepnera.




BricTpauBaTth pa3BEpHYThIC NUCHbMCHHBIC U
YCTHBIE OTBETHI C ONTOPOI HAa WH(POPMAIIHIO
U3 ydeOHHUKA U CIIPAaBOYHBIX MaTCPHAJIOB,
TPaMOTHO HUCIOJIb30BaTh U3YUCHHBIN
OOHSITUMHBIN annapaTKypca XUMHH

BemecrBa
A XUMHAYECKUE
peaKIIiH.

15

IIpuMeHATh €CTECTBEHHO-HAYyYHbIE METObI
no3HaHUs (B TOM YHCJIe HAaOII0IeHuE,
MOJICJIUPOBaHUE, IKCIIEPUMEHT) U OCHOBHBIC
OIepaluuy MbICIUTEILHON A€ATEIILHOCTH
(cpaBHeHUMe, KiTaccUpUKAIINS) I U3yUCHUS
BEIIECTB U XUMHUYECKUX pEeaKIUH.

PackpbIBaTh CMBICII N3yYaeMBbIX ITOHSITHI U
3aKOHOB Y IIPUMEHSITh 3TUIIOHATUS IPU
ONHMCaHNM CBOMCTB BEILIECTB U UX
OpeBpaIEHUM.

Paznuuate pusmyueckue 1 XUMHUYECKHUE
SIBJICHUSL, OOBSICHSITh UX CYIIHOCTh C TOYKH
3pEHHsI aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.
OmnpenenaTs NPU3HAKH XUMUYECKUX PEaKLIUH,
YCIIOBUS UX NMPOTEKaHUSI.

OOBSICHATH CYITHOCTh PU3NUECKUX U
XUMUYECKHUX SIBICHUI C TOUKH 3PCHUS
ATOMHO-MOJIEKYJISIPHOTO YUYCHMUSI.

KnaccupunuupoBaTh XUMHYSCKUE PEaKIIUU
(1o yMcIy U COCTaBy pearupylolmux 1
00pa3yrommxcsl BEMISCTB).

CocraBusars GopMyiIbl OWHAPHBIX BEIIESCTB
10 BaJICHTHOCTH M ONpPEJIENsATHBaJI€HTHOCTh
o ¢opmynaMm BELIECTB.

PaccraBisiTe KO3(p(pUIIMEHTHI B ypaBHEHHUSAX
XUMHYECKUX PEaKIIUM.

CienoBaTh npaBuiiaM I10JIb30BaHUS
XUMHYECKOM NTOCYI0H U 1abOpaTOPHBIM
o0opyZIoBaHUEM, a TaKKe MpaBUIIaM
oOpallleHHusI ¢ BEIIeCTBAMH B COOTBETCTBHU C
UHCTPYKLUHUSIMH O BBINOJIHEHUIO
J1aG0paTOPHBIX XUMHUYECKHUX OIIBITOB.
Hcnonb30BaTh TIPU BBIITOJTHEHUH YUYEOHBIX
3aJaHUil U B POLIECCE UCCIEI0BATEIIbCKOM
JIEATEIbHOCTH HAY4YHO-TIOMYJISIPHY IO
JIUTEPATyPy XUMHUUECKOTO COJIEPKAHUS,
CHIpPaBOYHBIE MaTEPHAITBI, PECYPCHI
HNurtepHeTa

BricTpanBaTth pa3BEpHYThIE NUCHbMEHHbBIE U
YCTHBIE OTBETHI C ONIOPOI Ha WH(POPMAIIHIO
U3 yueOHHKA U CIPAaBOYHBIX MaTepHaJIOB,
I'PaMOTHO HCIOJIb30BaTh U3YUYECHHBIN
NOHSITUMHBIN annapaTrKypca XUMHUH.

Paznea 2. Baxueitmue

NpeICcTABUTE/IM HeopraHudeckux Benrect (31 u)

Boznyx.
Kucnopon.
ITonstre 06
OKCHJIaX

5

- 1

PackprIiBaTh CMBICTT H3yYaeMbIX MOHSITHU U
OPUMEHSITh 3TH HOHSTHS IPU ONHCAHUN
CBOMCTB BELIECTB U UXIIPEBPAILCHUH.
XapakTtepus3oBaTh (ONMCHIBATH) COCTAB
BO3/yXa, GU3NUECKUE U XUMHUUIECKHE
CBOMCTBA KHCJIOPOJA, CITIOCOOBI €TO
MOJYy4YEHUsI, IPUMEHEHUE U 3HAUYCHUE B
OpUPOJE U XKU3HU YEJIOBEKA.




CpaBHUBaTh peakLMHd TOPEHUS WUMEIJIEHHOTO
OKHCJICHUS.

Cobupats npubOpsI TSI IOy YSHHUS
KHCIIopoJa (BBITSCHEHHEM BOJBI M BO3AYyXa).
Pacnio3zHaBaTh ONBITHBIM ITyTEMKHUCIOPOL.
Hcnonp30BaTh XUMHYECKYIO CUMBOJIMKY IJISI
cocTaBieHUs POPMYJIT BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX
peakumii ¢ yyacTUEM KHCJIOPOAA.
OOBSICHITH CyHIIHOCTH DKOJIOTHYESCKUX
npoOJieM, CBSI3aHHBIX C 3arpsI3HCHUEM
Bo3ayxa. CienoBaTh mpaBuiiam 0e30ITacHOM
paboThI B 1a0OpaTOPHUH MIPHU UCIIOIH30BAHUH
XUMHUYECKOH mocyabl 1 000pyIOBaHUs, a
TaK)Ke IMpaBujlaM OOpallleHus C TOPIOYUMHU
BEIIIeCTBaMH B OBITY.
IInmannpoBaThk U OCYIIECTBISITH HA IPAKTUKE
XUMHYECKHE DKCIEPHUMEHTHI, IPOBOIUTH
HaOJII0IeHUSI, 1eJaTh BBIBOBI 110
pe3yapTaTaM 3KCHepHUMEHTa.

Y4acTBOBaTh B COBMECTHOH pabOTEB rpyIIIie.
Hcnonp30BaTh IpHU BEINOJIHEHUN yUE€OHBIX
3aJIaHUN U B MIPOLIECCE MCCIIEIOBATEIBCKON
JeSITeJIbHOCTH HAay4YHO-TTONYJISIPHYIO
JUTEPATYPy XUMHUUECKOTO CONEPKAHHUS,
CIIPaBOYHBIE MAaTEpHAaIbl, PECYPCHI
HNHuTepHeTa. BeicTpauBaThs pa3BEPHYTHIE
MMMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
nHpOopMannio U3 yueOHUKaA U CIIPaBOYHBIX
MaTepHuajioB, TpaMOTHO HCIIOJIb30BaTh
U3YYEHHBIN NOHATUIHBIN armapar Kypca
XUMHH.

Bonopoa.
Ilonsarue o
KHCJIIOTaX U COJISAX.

PackpsIBaTh CMBICT U3yYaeMBbIX NOHSITHU U
MPUMEHSITh TH TTOHSITHUS IIPH OITUCAHUH
CBOMCTB BELIECTB U UX MPEBPAILCHUMN.
XapakTepu3oBaThb (OHUCHIBATH)
(pmznyeckne m XuMHUYEeCKHe CBOICTBa
BOJIOPO/Ia, CIOCOOBI €r0 MOJIYYSHUSI,
npuMeHeHue. Codupath npudop s
MOJy4eHUs BOJIOPOAA.

Hcnonbp30BaTh XUMHYECKYIO CHMBOJIUKY
JUISI COCTaBIICHUs] (OPMYJT BEIIECTB,
MOJIEKYJISIPHBIX ypPaBHEHUH XUMHUYECKUX
peaknuii ¢ yyacTueM BOAOpoOa.

CrnenoBathb npaBuiiaM O0e30mnacHoOi pabOTHI B
nabopaTopud MPHU UCITOIH30BAHUH
XUMHUYECKOH ITOCYIbl 1 00OpYyZAOBaHHUS, a
TaK)Ke npaBuiiaM OOpalleHus] C TOPIOYUMH
BeriectBamMu B ObiTy. [ [ITaHUpOBaTH M
OCYILIECTBIISITh HA ITPAKTHKE
XUMHUYECKHUE SKCIIEPUMEHTHI,
OPOBOJAUTH HAOIIOACHUS, A€IaTh
BBIBOJBI I1O pE3yJIbTaTaM dKCIIEPUMEHTA

Y4yacTBOBaTh B COBMECTHOM paboTe B
T'PYIIIE.

KonnuectBeHHbIE

PaCKpBIBaTB CMBICJI U3YYaCMbIX HOHSITUH U
IIPUMCHATH OTU TTOHATHUS, 4 TAKIKC




OTHOILICHHS B
XUMHUHU

U3y4YEHHBIE 3aKOHBI U TEOPHUH AJIsI pELICHUSA
pacu€THBIX 3a1a4.

BrraucasaTe MOISpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBa, 00BEM rasa, Maccy
BEIIECTBA;

IIpoBoauTe pacuy€Thl IO YPaBHEHUSIM
XUMHWYECKUX PEaKIUii: KOJIM4ecTBa, 00bEMa,
Macchl BelleCTBa O U3BECTHOMY
KOJINYECTBY, 00BbEMY, Macce peareHTOB MU
OPOAYKTOB PEAKIIVH.

BricTpanBaTte pa3BépHyThle MUCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOI HAa UH- (pOopMaLIHIO
13 ydyeOHMKa U CIIPaBOYHBIX MATEPHAJIOB,
TPaMOTHO MCIIOJb30BaTh U3YUYEHHBIN
OOHSITUWHBIN annapaT Kypca XHMMUHU.

Bopna. PacTBopsil.
ITousarue 00
OCHOBaHHUSIX.

PackpbiBaTh CMBICI U3y4YaeMbIX HOHSATUU
U TIPUMEHSITh 3TH MOHSATHUS TIPHU
OIIMCAaHUU CBOMCTB BEUIECTB U UX
OpeBpalICHUH.

XapakTepuzoBaTb PU3NYECKUE U
XUMHYECKHE CBOMCTBA BOAbI, €€ POJIb KaK
pacTBOpUTENSI B MPUPOAHBIX IIPOLIECCAX.

CocTaBisATh YpaBHEHUSI XUMUYECKUX
peakumuii ¢ yyacTueM BOJBI.

OOBSCHSTH CYIIHOCTDH SKOJIOTHYECKUX
npoOJieM, CBI3aHHBIX C 3arpsS3HCHUEM
IPUPOTHBIX BOJI, CIIOCOOBI OUMCTKH
BOJBI OT IIPUMECEI, MEPHI 110 OXpaHE
BOJI OT 3arpsi3HEHUS.

I1nanupoBaTh U OCYNIIECTBIISITh HA
MPAKTUKE XUMUYECKHE DKCIIEPUMEHTHI,
MMPOBOJUTH HAOIIOJICHUS, JIeJIaTh
BBIBO/IBI 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0€30MacHON
paboTsl B 1abopaTopuu Npu
HCIOJIb30BAHUM XUMHUYECKOUN TMOCYIbI U
000py1I0BaHUS.

I[IpoBOAUTH BBIUMCIEHUSI C HPUMEHEHUEM
MOHSTHUSL «MaccoBasi JOJIsI BElIECTBAaB
pactBope». Mcnonb3oBaTh npu
BBITIOJTHCHUHM YYE€OHBIX 3aJaHUN U B
IIPOLIECCE UCCIEN0BATEIBCKON
JIESATEIIbHOCTH HAYYHO-TIOMYJISIPHYFO
JIUTEpaTypy XUMHUUYECKOTO COAEPKAHUS,
CITPAaBOYHBIC MaTEpPHATIbI, PECYPCHI
HNurepuera

OCHOBHBIE KJIACCEHI
HEOPTaHUYECKUX
COCIUHEHUH
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KnaccudunupoBats nsydaembie
BEIIECTBA I10 COCTaBy U CBOWCTBaM.
CocrtaBaath (GOpMyiIbl OKCHIOB, KHUCIIOT,
OCHOBaHHUM, COJIEH M HA3bIBATbUX IO
MEXYHApPOIHOM HOMEHKJIAType.
IIporuo3upoBaTts CBOMCTBA BELIECTB HA
OCHOBE OOIINX XMMHUYECKHUX CBOWCTB




U3yYCHHBIX KJIACCOB/TPYII BEIIESCTB, K
KOTOPBIM OHU OTHOCSITCSI.

CocCTaBIIsITh MOJICKYJISIDHBIC YPABHCHUST
peaKImii, HILTFOCTPHUPYOIINX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
MMOJTYYCHHUS BEIISCTB U3YUYCHHBIX
KJIACCOB/TPYMII, a TaKXe
MMOJITBEPKIAFOIIUX T€HETUYSCKY IO
B3aMMOCBSI3b MEXK/y HUMH. [Ipou3BOIUTH
BBIYUCIICHUS 10 YPABHCHUSIM XUMHYCCKUX
peaknui. [ IlmannpoBaTh U OCYILLIECTBIISTH
Ha MPAKTHUKE XUMUYCCKHEC
DKCIICPUMEHTHI, IIPOBOJIUTH
HaOJTIOJICHUSI, JICJIATh BBIBOJBI IO
pe3yabTaTaM dKCIIepPUMEHTA.

CnenoBath npaBuiiaM 0€30T1aCHOU
paboThI B 1a0OpaTOPUH MPHU UCHOIB30-
BaHUM XHMHYECKOH IOCYJIbI U 000pya0-
BaHMSI.

Pa3nen 3. Ilepuoauyeckuii 3axoH u [lepuoanyeckasi cucreMa XHuMHYECKHX dj1eMeHTOB /1.
HU. MenpaeneeBa. CTpoenue aToMoB. XMMH4YecKasi CBA3b. OKUCINUTEIBHO-
BOCCTAHOBHUTEIbHBbIE peakiuu (15 1)

8. Ilepnoanueckuii 7 PackpbIBaTh CMBICII IEPHOIHYECKOr03aKOHA.
3aKOH U IToHnMaTh CylIeCTBOBAaHHUE IEPUOANYE-
IMepuonnueckas CKOH 3aBUCHMOCTH CBONCTB XUMHUYECKHUX
cHcTeMa 3JIEMEHTOB (M3MEHEHHE PaJuyCOB aTOMOB n

2JIEKTPOOTPULIATEIBHOCTH) U UX COSIUHEHUN
XUMHUYECKUX POOTPHIL ) N A

OT IOJIOXKEHHUS B IEPUOJUUYECKOI cUcTeMe U
aneMmeHToB /J[. U.

CTpOE€HHUsAAaTOMA .
Menneneesa.

YcTaHaBIMBATh CBA3b MEXKY TOJOKEHHUEM
3JIEMEHTAa B MEPUOJINYECKON CUCTEME U
CTPOEHUEM €ro aToMa (COCTaBH 3apsi Aapa,
o0111ee YucIio AJIIEKTPOHOBH pacnpeneiieHue
HUX MO0 DJIEKTPOHHBIM CJIOSIM) .

[Iporao3upoBath XapakTep U3MEHEHHUS
CBOICTB 2JIEMEHTOB U UX COCIUHEHHUH MO
rpynmnam u nepuonam llepuonnueckoit
CHCTEMBI.

CTtpoeHue atoma

XapakTepu3oBaTh XUMHAYECKHUE
3JIEMEHTBI NEPBBIX TPEX IIEPHUOJIOB,
Kajusi, KaJdblUs MO HX IIOJOKEHUIO B
Ilepponnueckorn  cucreme  JI. W
Menpeneesa.

Cnenosath npaBmiiaM 0e30IMacHO paboThI B
71a00paTOpPHUH MPH UCIIOJIB30BAHUHU
XUMHYECKOU TTOCyAbl U 000py OBaHUA.

BricTpanBaTth pa3BEpHYThHIEC IMCBMEHHBIE U
YCTHBIE€ OTBETHI C ONIOPOi Ha NHPOPMALIHIO
U3 yueOHHKA U CIPAaBOYHBIX MaTepHaJIOB,
T'paMOTHO HCITIOJIb30BaTh H3y‘IeHHLII>’I
NOHSTUUHBINA anmaparKypca XUMHH.
Hcnonb30BaTh NIpH BBIITOJTHEHUU YUYEOHBIX
3aJaHuil TEKCThbl y4eOHHKA, CIIpaBOYHbIEC
marepuaisbl (Ilepruoauyeckyro cucteMy




xumudeckux ajemeHToB/l . 1. Menaesneena,
TaOJIMITy paCTBOPUMOCTH KHUCIIOT,
OCHOBaHMI U COJIEH B BOJIC,
IIEKTPOXUMHUUECKHUU PSIl HANPSHKSHUM
METaJIJIOB) .

Hcmonp30BaTh NP BBITIOJTHEHUH YU€OHBIX
3aJITaHUU U B TIPOIIECCE HCCIIEI0BATEILCKOM
JESITeIbHOCTH HAYYHO-TOMYJISIPHY IO
JIUTEPATYPY XUMHUYECKOTO COAECpPIKaHUs,
CIIPAaBOYHBIE MaTE€pPHUAJIbI, PECYPCHI
HNuTepHeTa

XuMudeckas
CBSI3b.
OKHUCIIUTEIIHHO-
BOCCTaHOBH-
TEIbHBIE PEeaKIUN

PackpbIBaTh CMBICT U3yYaEMBbIX NOHSITUH .

OmnpenenaTs BUJ XUMHUYECKOH CBSI3UB
coenuHeHuu. OnpenensiTh CTeNeHb OKUCICHUS
XHUMHYECKOTO 3JIEMEHTa 10 (opMmylieero
COETMHEHMUS.

OmpenensaTs 2JIEMEHT (BEIIeCTBO) —
OKUCIIUTEIb U DJIEMEHT (BEIIECTBO) —
BOCCTaHOBUTEIb.

OOBSCHATH CYIIHOCTDH MPOIIECCOBOKUCICHUS
1 BOCCTAHOBJICHUA.

CocCTaBIIsITh IIEKTPOHHEBIN O0ananc ¢ y4€ToM
quciia OTJTaHHBIX U TPUHSATHIXJIEKTPOHOB.

CoCTaBIISITh YPaBHEHHUE OKHUCIUTEIb-
HO-BOCCTAaHOBUTEJIIBHON PEAKIIUU.
Hcrionp30BaTh OpH BBIITOJTHEHUN YISOHBIX
3aJaHUil TeKCThl y4eOHUKA, CIIPAaBOYHBIC
MaTepHalbl (IIEPUOAUIECKYIO CUCTEMY
xumudeckux ajemeHToB/l . 1. Menaesneena,
TabIUIly pAaCTBOPUMOCTH KHUCIIOT,
OCHOBaHHU M COJICH B BOJIC,
ANEKTPOXUMHUYECKUN PsiJi HANPSHKEHUN
METaJlJIOB).

Pe3eps BpemeHu

HUroro:

68 5 6

9 KJIACC
(2 u B Hexemto, Bcero 68 4, u3 HUX 14 — pesepBHOE Bpems).

No

/o

HaunmenoBanue
TE€M MPOTrPaMMBbI

KonnuecTBo yacos

Beero | K.p. | IL p.

Bupggs! gesarenbHOCTH.

Pa3gen

1. BemecTBO M XMMH4YeCKHe peaKuuu (17 v)

IToBTOpEeHue n
yriyOnenne
3HaHUH OCHOBHBIX
paszenoBKypca 8
KJacca

5 - -

XapakTepru30BaTh XUMHUUYECKHUE IJIEMEHTHI
OEePBBIX TPEX MEPUOTOB, KAITUS U KaIbITUSI
no ux noiaoxkeHuro B [lepuoaunueckoit
cucteme /. . Menaeneesa.
KnaccuduuupoBats 1 Ha3bIBaTh
HEOPTaHWYECKHUE BEIECTBA U3yUCHHBIX
KJIaCCOB.

OnuceIBaTh 00MIME XUMHYECKHE CBOMCTBA
BEIIIECTB PA3JIMIHBIX KJIACCOB,
NOATBEP>KJIaTh CBOMCTBA IIpUMEpPaAMHU
MOJIEKYJISIPHBIX YPAaBHECHUN XUMHYECKUX
peaxkuii.

OnpenensaTs BUA XUMUYECKOU CBSI3U UTHUI
KPUCTAJUTMYECKOUN pEeIIETKHU BEIIECTBA.




I[Iporno3upoBaTh CBOKWCTBA BELIESCTB B
3aBUCHMOCTH OT UX CTPOCHUS.
BricTpauBaTh pa3BEpHyThIE MUCHEMEHHBIC U
YCTHBIE OTBETHI C OIOPOU Ha HHOOPMAITHUIO
n3 yaeOHHKA U CIIPaBOYHBIX MaTEPHAIOB,
TPaMOTHO HCIIOJIE30BaTh U3YUYSHHBIN
OOHSITUWHBIN anmapaTKypca XUMHUU.
Hcronb30BaTh IpU BBIIIOJTHSHUU YYSOHBIX
3aJaHUN U B IPOIECCE UCCIEN0BaTEIbCKOM
ESITEIbHOCTH HAYYHOOMYJISIPHYIO
JIUTEPATyPy XUMUUYECKOTO COACPIKAHUS,
CIIpaBOYHBIE MaTEepHUaibl, PpECYPCHI
NHuTepHeTa

OcHOBHBIE
3aKOHO-
MEPHOCTH
XUMHUYECKUX
peakuuin

PackprIiBaTh CMBICIT N3yYaeMbIX MOHITHUHN U
OPUMCHATDH 3TU IMOHATHUS IIPU OIIMCAaHUN
CBOMCTB BEIIECTB U UXPEBpPAILCHUH.
KrnaccudunupoBaTh XUMHUYECKHE PEAKIIUM 1O
Pa3jaIndYHbIM IIPpU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH PEaKIu OT Pa3IMUHbIX
(akTopos.

IIporao3upoBath BO3MOXXHOCTH MPOTEKAHUS
XHMHUYECKHUX MPEBPALLCHUN B Pa3IUYHBIX
ycinoBusix. OnpenensiTh OKUCIUTENb U
BocctaHoBUuTeNs B OBP.

CocTaBnsATh IEKTPOHHBIN OajlaHCpPEaKIIHH.
HpOI/ISBO,ZLI/ITB BBIYHCJIICHHUA IO XUMHNYCECKHUM
YpaBHEHUSIM.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHBIC U
YCTHBIE€ OTBETHI C ONIOPOi Ha NHPOPMALIHIO
13 yueOHHKa U CIIPAaBOYHBIX MaTEepHAaIIOB,
rpaMOTHO HCIIOJIb30BaTh N3YUYEHHBIN
NOHSTUUHBINA anmaparkypca XUMHH.
Hcnonp30BaTh MpU BEIMOJIHEHUN YUeOHBIX
3aJJaHUU U B OPOLIECCE UCCIIENOBATEIbCKOM
JIEATEIIbHOCTH HAYYHO-TIONYJISIPHY IO
JUTEPATYPy XUMHUECKOTO COAEpKaHUs,
COpaBOYHBIE MaTEPHUAIIbI, PECYPCHI
WurepHera

DIIEKTPOIUTHYECKA
SITUCCOIAAIIMS.
XUMHYECKHE
peakuuu B
pacTBopax.

PackprIiBaTh CMBICIT U3yYaeMbIX MOHSITHH, a
TaKK€ CMBICIT TEOPHH DIIEKTPOITUTHICCKOMN
OHUCCOIIUALIAH.

OOBACHATh NPUYUHBI IIEKTPOIPOBOITHOCTH
BOJIHBIX PacTBOPOB.

CocCTaBiIsITh YPaBHECHHS JUCCOITHAITHHA
KHCJIOT, IIIeJJOYer U COJICH, ITOJIHBIE U
COKpaIlIEéHHbIC HUOHHBIC YPABHCHUS
XUMHUYICCKUX PEAKITUN HOHHOTO OOMEHa.
ITnaampoBaTh U OCYIIIECTBISITh Ha IIPAKTHUKE
XUMHUYECKHUE IKCIICPUMEHTHI, TPOBOAUTH
HaOJIIOICHUS, IeIaTh BBIBOIKI 110
pe3yibTaTaM dKCIePUMEHTA.

Cnenosath npaBuiiaM 0€30ITacHO# paObOTHI B
J1abopaTopuu MPU UCTIOTIH30BAHUH
XUMHUYECKOH TTOCYIBI U 000PYyIOBaHHUS.
ITpousBOAUTHE BBHIYMCICHUS 10 XUMUUYECKUM
YpaBHEHUSIM.




BricTpauBaTh pa3BEpHYThIC NUCHbMCHHBIC U
YCTHBIE OTBETHI C ONTOPOI HAa WH(POPMAIIHIO
U3 ydeOHHUKA U CIIPABOYHBIX MAaTCPHAJIOB,
TPaMOTHO HUCIOJIb30BaTh U3YUCHHBIN
OOHSITUWHBIN annapaTKypca XUMHUH.
Hcmonp30BaTh NP BBITIOJTHEHUH YU€OHBIX
33JlaHUM U B IPOILIECCE UCCIIEI0OBATEIbCKOMN
JESITeIbHOCTH HAYyYHO-TIOMYJISIPHYIO JTUTEPATYPy
XUMHYECKOTO CO/ICPIKaHus, CIIPAaBOYHBIC
MaTepuasl, pecypchl HTepHeTa.

Pasaen 2. HemeTasibl u

HUX coeJuHeHu (27 1)

O6mmas 4 - 1
XapaKTePUCTHUKA
XUMHYECKUX
sneMmeHToB VIIA-
TPYTIIBL.
I"amoreHsl.

OOBICHATH OOIITHE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOHCTB HEMETAJUIOB U UX
COEIMHEHU B Mpeieiax MajlbIX Iepuoa0B U
rinaBHbIX noarpynn Ilepuonunyeckout
CHUCTEMBI XUMHUYECKHX DJIEMEHTOBC YYETOM
CTPOCHHUS UX ATOMOB.

XapakTepu3oBaTbh QU3UUECKUE U XUMHUYEC-
KHE CBONCTBA MPOCTHIX BEILECTB IaJIONCHOB
(Ha TIpUMeEpe XJI0Opa) U CIIOKHBIX BEIIECTB
(xJTopoBOIOpOaA, XIIOPUAA HATPUSI),
CHOCOOBI UX MOJIyYEeHUsI, IPUMEHEHHUE U
3HAYEHHUE B NPUPOJE U )KU3HU YEJIOBEKA.
OmnpenensaTs raJloreHu-uHOHBl BPacTBOPE.
ITmanupoBaTh U OCYIIECTBIISITH HA TIPAKTHUKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOAUTH
HaOIIOICHMS, N€1aTh BEIBOIBI 110
pe3yibTaTtam skcnepumenTa. CieaoBaTh
mpaBuiIaM 6e30acHON paboTHI B 1a00paTOPUH MPU
HCTOJIb30BaHUN XUMHUUYECKOH MOCYAbI U
000pyToBaHMsL.

OOmras xapakre- 5 - -
pHUCTHKA
XUMHAYECKHX
31emMeHToB VI A-
rpynnsl. Cepa u eé
COCTMHECHUS

OOBSICHITH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB d1eMeHTOB VI A
-I'pyIIbI U UX COEAUHEHUI C YUETOM
CTPOCHUS UX aTOMOB. XapaKkTepu30BaTh
(pn3myueckue u XUMHUYECKUE CBOMCTBA
IPOCTOTrO BELIECTBA CEPhI U €€ COeAMHEHU N
(cepoBoJIOpOaa, OKCUAOB CEPHI, CEPHOU
KHUCJOTHI, CyJIb(aTOB), CHOCOOBI X
NOJIy4YeHUs, HPUMEHEHUE U 3HAUCHUE B
MPUPOJIEC Y )KU3HU YETIOBEKA.

OnpenensaTs HUTHYNE CyJIb(})aT-HOHOB B
pacTBope.

OOBSICHITH CyHIHOCTH DKOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX C epepabdOTKOMH
COEIVMHEHUHN CEepHI.

IImanupoBaTh U OCYIIECTBIISITH HA IPAKTHUKE
XUMHWYECKHE IKCIIEPUMEHTBI, TIPOBOIUTH
HaOJIIOICHUS, JIeJIaTh BBIBObI 110
pe3yJibTaTam SKCIepUMEHTA.

CnenoBath npaBmiaM 0e30MacHO padOTH B
JIabOpPaTOPHH TIPU UCIIOJIH30BAaHUHU
XUMHUYECKOHN MOCyIbl U 000pyAOBaHUS.
[Ipou3BOAUTE BBEIYUCICHUS] IO XUMUYECKUM
YPaBHEHUSIM.

Hcnonb30BaTh NIpH BBIITOJTHEHUU YUYEOHBIX
3aJaHUi TeKCThl YUeOHUKA, CIPaBOYHBIC




matepuansl ([lepuonuueckyro cucrtemy
xumMuueckux snemeHToB /. 1. Meunneneena,
TaOIUIly pAaCTBOPUMOCTH KHUCIIOT,
OCHOBAHUU U COJIEU B BOJE, JICKTPOXH-
MHYCCKUHN psIAHANPSHKCHUN METaJIOB).

OO6mas
XapaKTEepUCTHKA
XUMHAYECKHX
ameMeHTOB VA-
rpynmsl. A3oT,
docdop u ux
COCIMHCHUSI.

OOBICHATH OOIIHE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 3JIIEMEHTOB V A-Trpynnbl
U UX COCJIMHEHUI C YYETOMCTPOCHHS UX
aTOMOB.

XapakTepHu30BaTh PUIHICCKHEC U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECCTB
azora u ¢pocdopa 1 uX COeTUHESHHU I
(amMmmaka, cojeii aMMOHMS, a30THOM
KHUCJIOTEI, HUTPATOB, okcuaa ¢ochopa(V) u
(pocdopHoii kucnoThI, pocdaTor), crrocOOBI
X MOJYYCHUs, TIPUMEHCHUE U 3HAUYCHUC B
IPUPOLE U KU3HU 4YEJIOBEKA.

OmnpenensaTs MOHBI aMMOHUA B docdaT-uHoHbI
B pacTBope.

OOBICHSITH CYIITHOCTh DKOJOTHYECKUX
npo0ieM, CBSI3aHHBIX C HAXOXJICHUEM
coequHeHMi azota u pochopa B
OKpy>xarouieii cpene. IlmanupoBats u
OCYHICCTBJISAATH HA MPAKTHUKE XUMHWYCCKHUEC
OKCIICPUMCHTLIL, IPOBOAUTH Ha6JIIOILeHI/I$I,
JIEJIaTh BBIBOJIBI TI0 PE3YJIbTATAM DKCIIEPH -
MCEHTa.

CnenoBath npaBuiaM 0e30MacHO padOTHI B
1a00paTOPUU MPHU UCTIOTHL30BAHUH
XAMHUYECKOUN MOCYIbl U 000PYOBaHUS.
HpOI/ISBO)II/ITI) BBIYHUCJIICHUA IO XUMHWYCCKUM
YPaBHCHUSIM.

Oo6as
XapaKTEPUCTUKA
XUMHUYECKHX
snemMeHToB IVA-
TPYTIIIEL.
Yraepoa u
KPEMHHH U UX
COEJIMHEHMS.
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OOBSICHITH 00IIUE 3aKOHOMEPHOCTH B
HU3MEHEHHUHU CBOMCTB 3JjieMeHTOB IV A
-TpyNObl U UX COEAUHEHUN C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepus3oBaTh (GU3UICCKUE
U XMMHUYECKHUE CBOMCTBA MPOCTHIX BELICCTB
yTJiepoJia U KPEMHUS U UX COEIMHEHUN
(oKCHUOOB yriepoaa, yrodbHOW KUCIOTHI,
KapOoOHATOB, OKCHJAa KPEMHHSI, KPEMHUECBOU
KHCJIO-THI, CHJIMKATOB), CITIOCOOBI HX
NOJYYCHUs, HPUMEHECHUE U 3HAYECHHUEC B
OPpUPOJC U )KU3HU UEIIOBCKA.
OmnpenenaTe kKapOOHAT- U CHIJIMKAT-HUOHEI B
pacTBopeE.

OOBSICHATH CYIITHOCTH IKOJTOTHUIECKUX
npoOsIeM, CBA3AHHBIX C HAXOXKICHUEM
YTJIEKHUCJIIOTO Ta3a B OKPY Karolleh cpenie.
NnnmoctpupoBaTth B3auMOCBSA3b
HEOPTAaHWYECKUX COCAMHEHUN yTiiepoda u
OpPraHUYeCKUX BEIIECTB.

IInanupoBaTh U OCYILICCTBIISITh HA IPAKTUKE
XUMHUYECKHUE DKCIIEPUMEHTHI, IPOBOAUTH
HaOJIOJICHUS, JIeJaTh BEIBOIKI IO PE3yJIbTa-
TaM DKCIIEPHUMEHTA.




Cnenosath mpaBwiiaM 0€30ITacHO# paObOTHI B
JTabopaTopuM MPHU HUCIIOTHb30BAHUU
XUMHYECKON MOCYJIbI U 000PYyIOBaHUS.
Hcrionb30BaTh IPH BBITIOJTHCHUU YYSOHBIX
3aJlaHN TeKCTHI ydeOHHUKa, CIIpaBOYHBIE
matepuansl (Ileprnommaeckyro cucremy
xumMuueckux snemeHToB /] . 1. Mennaeneena,
TabIUIly pACTBOPUMOCTH KHCJIOT,
OCHOBaHHU U COJICH B BOJIC,
IIEKTPOXUMHUUECKHUU PSI HANPSHKSHUM
METaJJIOB) .

Pasngea 3.

MeTta/uibl 1 ux coequHenusn (20 )

OO01Me cBoiicTBa
METAJJIOB

4

PackpbiBaTh CMBICITT H3yYaeMbIX HOHSITHH U
OPUMEHSITh 3TH TOHSITHUS IPU ONTUCAaHUH
CBOMCTB BELIECTB U UXPEBpaAILCHUH.
OOBSACHATH O0IIIMe 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB 3JIEMEHTOB -METaJIJIOB
U UX COENUHEHUU C yUETOM CTPOSHUS UX
aTOMOB.
XapakTepu3oBaTb CTPOEHHE METAJIJIOB,
obnue pu3nIecKue U XUMUISCKHUE
CBOMCTBa METAJIIOB. XapaKTepU30BaATh
0o0IIHe CIIOCOOBITIONYYEeHHST METAJIOB .
CnenoBaTh npaBuiaMm 6e3onacHoil paboTsl B
nabopaTopuu IpHU UCIIOJIb30BaHUHU
XUMHUYECKOHN MOoCyabl U 000pyAOBaHUS.
HpOI/I3BOI[I/ITI) BBIYHUCJICHUA IO XUMHWUYCCKUM
YpaBHEHUSIM.

Baxueimue
METAJJIBI U UX
COeIMHEHUS.

16

OOBSICHATH O0IINE 3aKOHOMEPHOCTH B
U3MEHEHHUU CBOUCTB 3JIEMEHTOB-METAJIOB B
rpynnax ¥ uxX COEUHEHUN ¢ yU4ETOM
CTPOEHUS UX aTOMOB. XapakTepu30BaTh
(puznueckue U XUMUYECKHE CBOWCTBA
IIPOCTHIX BEIIECTBMETAJIIOB U UX
coequHeHN (OKCUIIOB, THAPOKCHUIOB,
coJteii), cnocoObl UX MOJIyYEeHUS,
MIPUMEHEHHE U 3HAa4YCHNUE B IPUPOJIE U
JKU3HU YeI0BeKa.

Pacno3naBaTh ¢ MOMOIIBIO KAUECTBEHHBIX
peaknuii MOHBI METaJLUIOB (MarHus,
aITIOMHUHUS, IINHKA, JKeJie3a, MEJIH ) .
IInanupoBaTh U OCYIIECTBISITH HA OPAKTUKE
XUMHUYECKHUE DKCIEPUMEHTHI, TPOBOJIUTH
HaOJIIOICHUS, JIeIaTh BLIBObI 110
pe3yabTaTtaM 3KCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0€3011acHOM pabOTHI B
mabopaTopuu NPy UCTIOIH30BaHUU
XUMHYECKOH MOCYIBI U 000PyOBaHUS.
IIpou3BOAUTH BBIYUCIICHUS IO XUMUYECKUM
YpaBHEHHUSM.

BricTpanBaTh pa3zBEpHYThIE NUCHEMEHHBIE U
YCTHBIE OTBETHI C ONIOPOI HA WH(POPMAIIHIO
U3 ydeOHHKA U CIIPaBOYHBIX MaTEPHAJIOB,
TPaMOTHO HCHOJb30BaTh U3YYECHHBIU
MOHATUWHBIN anmnapaTkypca XUMUU.
Hcnons30BaTh Mpy BHITOIHEHUH YISOHBIX 3a1aHUT
1 B IIPOIIECCE UCCIIEAO0BATENbCKON NEATENbHOCTH




Hay4HO-IIOIYJISIPHYIO JINTEPATYPY XUMUYECKOTO
COJIEpKaHus, CIIPABOYHBIE MATEPHAIIBL, PECYPCEHI
HurepHera.

Pa3nea 4. Xumus u okpy:xawoumas cpeaa (3 4)

10.

BemecTtBa n 3 1 - XapakTepu3oBaTh POJIb XUMHUH B pas3-
MaTepuabl B IUYHBIX chepax AesTeIbHOCTH JIIOACH,
SKH3HU YeIOBeKa. OCHOBHBIE BEIIECTBAa U MaTepHAabl,
OpHUMEHSIEMBIE B )KU3HU COBPEMEHHOI'O
4eJ0BeKa.

OOBsICHATE yCIOBUS 6€301acHOTO
HUCHOJIB30BAaHUS BEIIECTB U XUMHUYECKUX
peakuuii B OBITY.

AHanmu3upoBaTh U KPUTUUECKH OLICHUBATD
WH(OPMALINIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIBCKOTO XO035HCTBa, TPAHCIIOPTA U JIp. Ha
COCTOSIHHE OKPY>KAIOLIEH Cpeasbl.

VMeTh 0Ka3bIBaTh MIEPBYIO TIOMOI TTPH
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.
IIpuHuMaTe yyacTtue B 00CyXKACHUU
npoOieM XUMHUYCCKON U IKOJIOTHUCCKOMN
HaMpaBJICHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO MO3HUIIHIO IO TpobieMe u
npeajaraTb BO3MOXKHbBIEC IYTH €€ pelIeHUsI

Pezeps BpemeHu 1

Utoro: 68 4 7

YYEBHO-METOAUYECKOE OBECIIEYEHHE

YMK «Xumusa. 8 knacc»
I'a6puensa O. C. Xumus. 8 ximacc: yueOHUK Ut 001eo0pa3oBaTebHBIX opranu3zammii / O.
C. I'abpuensu, U. I'. Octpoymos, C. A. CnankoB. — M.: [Ipocsemienue, 2019

I'a6puensa O. C. Xumus. Meronndeckoe mocobue st 8 kiacca ydyeOHoe mocoOue Juist
obmeobpaszoBarenbubix opranuzamuii / O. C. T'abpuensn, WM. B. Axcénoma, U. T.
OctpoymoB. — M.: IIpoceemenue, 2019

labpuensa O. C. Xumus. COOpHUK 3a7ad ¥ yOpaXKHEHUH. § Kitacc: yueOHOe mocobue Jiist
obmeobpaszoBarenbubix opranuzamnuit/ O. C. Tabpuensu, W. B. Tpurybuak  M.:
IIpoceemenue, 2019

I'a6puensa O. C. Xumus. Terpans as 1a00OpaTOPHBIX OMBITOB U MPAKTUYECKUX padoT. §
KJ1acc: yueOHoe mocobue s o0meoopazoBaTenbHbIX opranusamnuii / C. ['abpuensu, U. B.
Axkcénona, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019

laopuenssa O. C. Xwwmwmsa. PabGowas terpamp. 8 Kiacc: ydeOHOe TOCOOHMe ISt
obmeobpaszoBarenbHblx opranm3anuii / O. C. Tabpuensn, C. A. Crnaakxos, U. T.
OctpoymoB. — M.: IIpocsemienue, 2019

YMK «Xumusa. 9 knacc»
I'a6bpuensn O. C. Xumus. 9 xnacc : yueOHUK i o0ieodbpa3oBarenbHbIX opranuzanuii / O.
C. I'abpuensa, . I'. Octpoymos, C. A. CnankoB. — M.: [Ipocsemenue, 2019

labpuensa O. C. Xumus. Meroagumdeckoe mocodme s 9 kmacca: yded. mocobue st




obmeobpazoBarenbHbix opranuzanuii / O. C. Tlabpuensn, U. B. AxcénoBa, U. T.
OctpoymoB. — M.: Ilpoceemienue, 2019

INabpuensu O. C. Xumusa. COOpHUK 3a/1ay U yIpaxHEeHUH. 9 Kiace : yueOHOe mocooue Jyist
obmeoOpazoBarenpHbix opranusanuii/ O. C. Tabpuemsn, W. B. Tpurybuak. M.:
IIpoceemenue, 2019

lNabpuensu O. C. Xumus. Terpanp 11 1a00paTOPHBIX ONBITOB M MPAKTHYECKUX padoT. 9
KJacc : yueOHoe mocobue yist oormeoopazoBarenbHbIx opranusanmii /O. C. ['abpuensn, U.
B. Akcénona, U. I'. OctpoymoB. — M.: IIpocBemienue, 2019

I'abpuensu O. C. Xumus. Pabouas TeTpanp. 9 kiacc : yueOHOe mocodue s
obmeoOpaszoBarenpHbIx opranusanuii / O. C. I'abpuensa, C. A. Cnankos, U. T
OctpoymoB. — M.: IIpoceemenue, 2019

HNurepHeT-pecypcesl

1. http://www.alhimik.ru [IpencraBiensr pyOpuKU: COBETH aOUTYPHEHTY, YUUTEIIO XUMHH,
CIPaBOYHHK (O4€HB OO0JIbIIAst TOJ00PKA TAOIHIl U CIIPABOYHBIX MaTEPHAJIOB), Becemast
XHMMHUS1, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUH).
2. http://www.hij.ru Xypuan «Xumus 1 >Ku3Hb» MOHATHO U 3aHUMATEIHHO PACCKA3bIBACT
000 BCEM MHTEPECHOM, YTO IPOMCXOTUT B HAYKE U B MHUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHSIi )KypHaT « XUMUKU U XUMHSD), B
KOTOPOM TPE/ICTABICHO MHOXECTBO OIBITOB 110 XUMHH, 3aHUMATEIILHON HH(POPMAIUH,
MIO3BOJISIIONICH YBJIEYh YYCHUKOB SKCIIEPUMEHTAIBHON YacThIO IIpeIMeTa.

4. http://c-books.narod.ru BceBo3moskHas tuTepaTypa o XMMHH.

5. http://www.drofa-ventana.ru M3BecTHOE N31aTENbCTBO YUeOHOI auTepaTypbl. HOBUHKH
HaYYHO-TIOMYJISIPHBIX M 3aHUMAaTEIbHBIX KHHUT 110 XHMUH.

6. http://1september.ru Xypnan nis yuureneit u He Toibko. bonbioe konnyecTBo padot
YYEHUKOB, B TOM YHCIIE U HCCIIEIOBATEIECKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKoIbHBIN TTOPTA CO
CCBUIKaMHU Ha 00pa30BaTeNbHbIE CAThI 10 XUMHH.

8. www. periodictable.ru COOpHUK cTaTeil 0 XUMHUECKUX AJIEMEHTaX, WILTIOCTPUPOBAHHBII
HKCIIEPUMEHTOM.



