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IMosicHuTeIbLHAA 3alIUCKA.

AnantupoBaHHas pabodasi mporpamMma ydeOHOro mpeamera «Xumus» ans 8-9 KiaccoB cocTaBieHa B
cootBercTBUU ¢ DI'OC OO0 u ¢ yuerom AOOIT OO0 MBOY CHI Ne 56 mnsa aereit ¢ 3[IP na 2023-2024
yuebnslIii rog. [Iporpamma siBisiercst npuinoxkenuem k OOIT OOO MBOY CHI Ne 56.
PabGouas mporpamma obecriedeHa ydyeOHWKaMH, YYCOHBIMH MOCOOMSMH, BKIFOYCHHBIMH B (hellepabHBINA
nepevyeHb Y4eOHMKOB, PEKOMEHIOBaHHBIX MuHOOpHaykn Poccun K HCIONB30BaHHIO B 00pa30BaTEIIbHOM
npolecce B 00111e00pa30BaTEIbHBIX YUPEKICHUAK:

1. Tabpuensn O.C. Xumus. 8 kinacc. — M.: [Ipocemenue, 2019

2. T'abpuensn O.C. Xumus. 9 knacc. — M.: [Ipoceemenne, 2019
Ieau nporpaMmal:

o - OCBOEHHME Ba’KHEHIIMX 3HAHMH 00 OCHOBHBLIX IIOHATHSAX M 3aKOHAX XHUMHU, XHUMHYECKOM
CHMBOJIUKE,

L4 OBJIAICHUEC YMCHHUSAMMU Ha6JIIOI[aTB XUMHUYCCKUC SABJICHUS, NPOBOAUTH XUMHUYCCKUM OKCIICPUMCHT,
IMPOU3BOJUTL paCUY€Thl HA OCHOBC XUMHNYCCKHX (bOpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ;

L4 Pa3BUTHUE ITO3HABATCIIbHBIX HHTCPCCOB U MHTCIIJICKTYAaJIbHBIX CIIOCOOHOCTEH B mponecce MpoBCACHUA

XUMHYCCKOI'0 3KCICpUMCHTA, CaMOCTOATCIbHOIO HpI/IO6peTeHI/I$[ 3HAHUM B COOTBETCTBHHU C
BO3HHUKAOIIUMMHU ) KN3HCHHBIMHA HOTp€6HOCT${MI/I;

. BOCNIMTAHUE OTHOIICHMS K XHUMHA KaKk K OJHOMY U3 (yHJAMEHTAIBHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY O0IIEYeIOBEYEeCKON KyIbTYPHI;
. NpMMeHEeHHe TMOJYYEeHHBbIX 3HAHMI M yYMeHHH /s 0e3011acHOrO HCHOJb30BAHUS BELIECTB U

MaTepuaioB B OBITY, CEIIbCKOM XO3SIICTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/1ad B
MOBCEHEBHON IKU3HH, MPEIYNPEKICHUS SBJICHUN, HAHOCSIIMX BpEJ 3I0pPOBBI0 4YEJIOBEKa U
OKpYKarollen cpese.

3agauu oOyuyenus:

* MPUOOPETEHNE XUMUUYECKUX 3HAHUI ¥ YMEHUI;

* OBJIaJIeHHE 00OOIIEHHBIMU CIIOCOOAMHU MBICIIUTENIBHOM, TBOPUECKOM eI TeIbHOCTEH;

* OCBOEHME KOMITETEHIMH (yueOHO-1103HaBaTEIbHON, KOMMYHUKAaTUBHOM, pe(IeKCUBHON, TMYHOCTHOTO
CaMOpPa3BUTHUS, IICHHOCTHO-OPUEHTALMOHHOW) 1 PO ECCHOHATIBHO-TPYI0BOT'O BBIOOpA.

Oco0ennocru aereii ¢ 3I1P

Heru c¢ 3I[IP mioxo 3amoMuHalOT HMHPOpPMAIUIO, MOTOMY YTO O0BEM HX KPAaTKOCPOUHOW U
JOJITOBPEMEHHON NaMATH OTPaHUYEH, €CTh HAapyLIEHUsS MEXaHW4YecKoW mnamsaTH. Mx BocnoMuHaHUS
OTPBIBOYHBI, HEMOJHBI, TOJBKO YTO BBIyYEHHBIH YPOK, ObICcTpo 3a0biBaeTcs. [1noxas mamsaTe Memaer Bo
BpEMs 3aHATHUS: HAIIPUMEpP, TAKOMY peOEHKY MPUXOAUTCS MOCTOSHHO HAlOMHHAThH YCIOBUS 33Ja4 UIIH
IIPAaBUJIO, OH IYTAaeT CJI0Ba U T.J.

WM tpebyertcs 6osblie NONBITOK, YTOOBI 3aIOMHUTH YTO-TO, IOATOMY HEOOXO0ANMO MHOTOKPAaTHOE
noBTopeHre HoBoW uHGopmanuu. [Ipu e€ BocnpousBeaenuu pebenky ¢ 3I[IP Taxxke Hy)xHO Oosblie
BpPEMEHH, TaK KaK OH JOJT0 MMOA0MPAET HY>KHBIE CJIOBA.

N3-3a miioxoi maMsaTH O MHOTHX NpEeAMeTax, MOHATHSAX, ABJIeHUsIX y aeren ¢ 311P ckianpiBaeTcs
(parMeHTHOE NpeACTaBIeHNe: 00Ias KapTHHA €CTh, HO YaCTh KYCOYKOB MO3aUKH OTCYTCTBYET.

Harnsguelii Mmatepuan ycBanBaeTcss HAMHOTO JIYYIlle, YEM CIOBECHBIH, TO3TOMY IIPpU OOBSICHEHUH
HE00X0/IMMO UCIOIb30BATh PUCYHKHU, IPOCTHIE CXEMBI.

ITIpu 3IIP pebGeHky TpynHO yIep>KMBaTh BHHMAaHUE Ha OJHOM IMpeAMETe WIH 3aHSITHH, OH
MOCTOSIHHO HA YTO-TO OTBJIeKaeTcsl. PeOeHOK HEeyCHAUUB, HECIOCOOCHBBIMOIHATH 3a/1aHUE JI0 KOHIIA.

UroObl caenaTh 3aHATHS B IIKojie Oosiee 3(PQPEKTUBHBIMM U HUHTEPECHBIMU Ui peOeHKa,
HE00X0/IMMO OPraHN30BaTh UX TaK, YTOOBI ObLIA YETKA CMEHA BHJIOB JI€ATEIIbHOCTH.

OO0pa3zHoe MbIIUIEHHE Y TaKUX JIeTell HapyIIeHO, TO €CTb OHM HE MOTYT IMpPEICTaBUTh JETATbHO
KOHKPETHYIO CUTYalMIO WJIU MpeaMeT B yMmMe. AOGCTpaKTHOE MbIIUIEHHE (OTBJICUECHHBIH MOUCK peIIeHHs
po0JieMbl, CIOCOOHOCTh B3MVIIHYTh HAaCUTYAlMIO B LI€JIOM, HE 0Opamiasch K OIBITY, OpraHaM 4yBCTB) U
JIOTMYECKOEMBIIIITIeHHEe (YMEHUE BBICTPAWBaTh MPUYMHHO-CIIEICTBEHHBIE CBSA3U, IPUMEHSS U aHAIU3UPYS
3HaHMS, TIOJyYCHHBIE paHee) padoTal0T TOJIBKO, €CITM peOeHKa HAMPAaBIISIET B3POCIIbIH.



CamocToaTenbHO peOCHOK HE MOXKET CleNaTh KaKoW-TO OOmMH BBIBOA, KiacCU(UIIMPOBAThH
UH(OPMALIUIO, BBIICIUTH OCHOBHBIE ITPU3HAKH MIPEIMETOB, CPAaBHUBATh, HANTH pa3indus U o0IIee MEXKIY
HUMM, HAlTU CBS3b U T.J.

Hetu ¢ 3I1P yacTo mo3aHO HAYMHAIOT TOBOPUThH, HEMIPABUIBLHO MPOUZHOCIT MHOTHE 3BYKH, Y HUX
HEOOJIBIION CIIOBAPHBIN 3aMac, UM CI0KHO MOCTPOUTH AJTMHHOE MPEI0KEHUE.

3anepxKKa ICUXHUUECKOTO Pa3BUTHS OCOOCHHO CHIIBHO BIUSET HA CIIOCOOHOCTh peOeHKa yIpaBisaTh
CBOMMH JCHCTBUSIMH, YYBCTBAMHU, SHEPTUEH, BOJICH. Y TaKUX JIETEH:

- MOCTOSTHHBIE PE3KHUE MEePerna bl HACTPOCHUS;

- BHYILIAEMOCTh, OBICTPO NOMNAAAET M10/1 BIUSHUE IPYTUX;

- YacTble NPOSIBICHUS arpECCHH, BCTIBIIIKH THEBA,;

- MOBBILICHHAS! TPEBOXKHOCTb, CTPaX;

- HH3Kas CaMOOLIEHKA, HEYBEPEHHOCTh B ce0e;

- HE JKeJIaHue YTO-JIN0O0 ClieNaTh;

- HECIIOCOOHOCTh CAMOCTOSATEIbHBIM JEUCTBUSM;

- TUTEPaKTHUBHOCTb;

- HEpEeIKO COBEPILAET IOCTYNKH, HAXO0ASCh B CHIIBHOM BO30Y)XIE€HUHU, B cocTossHUMaddekTa.

OcobenHocTH y4eOHOM e TEIIEHOCTH.
[Tpu 06yuenuu nereit ¢ 3[1P HE0OXOAUMO YUUTHIBATH CIEAYIOLIEE:

= OHHU YMCIOT HAXOJUTh PCIICHUSA COOTBECTCTBCHHO C B03paCTHOfI HOpMOfI;
= OHHM OXOTHO IIPUHHUMAKOT IIOMOIIb,

- YPOK HYXHO  MAaKCHUMAaJbHO pa3sHooOpa3uTh C IOMOUIBIO  JHMIAKTHYECKUX
MITEPHAJIOB, JONOJHUTEIBHBIX YIPAXHEHUN U (PU3KYITHTMUHYTOK;

- OHM JIyuylle TIOHUMAIOT  CKa3aHHoe, Osarogapss  KapTMHKaM M HarJIsJHbIM
O0COOMSIM 1 MHOTOKPAaTHOMY [TOBTOPEHUIO;

= OHU MOT'YT YJIOBUTB CHOKCT, [IOHATH U PCHIUTD 3aAa4y, YTO-TO 3alIOMHUTD.

IlnanupyemMsble pe3yJbTaThl.

[Tnanupyembie pe3ysbTaThl OCBOSHHS NPOTPaMMbl 10 XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHusl.

1. I3ydyeHne XUMUM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPABICHO HA JOCTHXKEHHE
06yanOHIHMHC${ JIMYHOCTHBIX, MeTaHpeI{MeTHBIX 158 HpCHMeTHBIX pGSYJ'IBTaTOB OCBOCHUA y‘-IC6HOl"0
npeaMeTa.

2. JINYHOCTHBIE Pe3yIbTaThl OCBOSHUS IPOrPaMMbI OCHOBHOTO O0IIIEro 00pa30BaHUs JOCTUTAOTCS B
Xo/le OOy4YeHHs] XUMHUH B EIAMHCTBE Y4e€OHOW M BOCHUTATENHHOM JESITENBHOCTH B COOTBETCTBHH C
TpaI[I/IIII/IOHHI)IMI/I pOCCHi/JICKHMH COIII/IOKYJ'II)TypHI)IMI/I nu )IYXOBHO-HpaBCTBCHHBIMI/I OEHHOCTAMMU, HpI/IHSITBIMI/I
B 00II[ECTBE MPaBUJIAMU U HOPMaMU MOBEICHHUS U CIIOCOOCTBYIOT MPOIEccaM CaMOTIO3HAHMS, CAMOPA3BUTHUS
U COIMAIM3AIMU 00YyJarOIIUXCSl.

3. JINYHOCTHBIE PEe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CHCTEMOU
ITO3UTUBHBIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ 158 pacmnpeHI/Ie OIIbITA OCATCIIBHOCTHU HA eé OCHOBE, B TOM 4YHCJIEC B
YaCTH:

1) naTpuOTHYECKOTO BOCIIUTAHHUSA:

[IEHHOCTHOTO OTHOINEGHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCcJIeauro, IMIOHUMaHHUA 3HA4YCHUA XI/IMI/I‘-IGCKOfI HaYKI/I B JXHU3HH COBpeMeHHOFO O6H.[CCTBa, CHOCO6HOCTI/I
BJIQJIETh JIOCTOBEPHON MH(OpMAIIHEH O MepeIOBhIX TOCTHKEHUSX U OTKPHITHSIX MHUPOBOM M OTEYECTBEHHON
XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) TpayKIaHCKOTO BOCIIUTAHUS:

Hpe)ICTaBJ'IeHI/Iﬂ 0 COILIMAJIBHBIX HOpMaX nu HpaBI/IJ'IaX MEKIINYHOCTHBIX OTHOHIGHI/Iﬁ B KOJIJICKTHBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, y4EeOHO-HCCIEN0BATEIbCKOM, TBOPUECKOM
U IPYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM 1€ATEIbHOCTH IPU BBHITOJTHEHUHN
yueOHBIX, TO3HABATENBHBIX 3a7a4, BBHIMOTHEHHH XUMHUYECKHX OKCIEPHUMEHTOB, CO3MaHUU Yy4EOHBIX
MIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHIO ¥ B3aMMOITOMOIIM B TPOIecce ITOW yueOHOH JeaTeIbHOCTH,
TOTOBHOCTU OIICHMBATh CBOE IMOBEJCHHE M TOCTYNKH CBOMX TOBApUINEH C TO3UIMH HPABCTBEHHBIX H
MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCJIEACTBUN MOCTYIKOB;

3) LIEHHOCTU HAyYHOTO MTO3HAHMUSL:



MHPOBO33PEHUECKUX IPEICTABICHUN O BEIIECTBE U XUMHMYECKOW PEAKLUU, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKM M COCTaBISIOIIMX OCHOBY U MOHMMAaHMUS CYHIHOCTH Hay4HOU
KapTUHbl MHpa, MPEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS NPUPOABI, B3aUMOCBA3IX
YeJI0BEKa C IIPUPOAHOU CPEAON, O POJIM XUMHUH B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MI03HABATENbHBIX MOTHBOB, HAIIPABJICHHBIX HA [1OJIyY€HHE HOBBIX 3HAHWUU 10 XMMMHU, HEOOXOAUMBIX
JUIs1 O0BSICHEHUS Ha0JII0JaeMbIX TIPOIIECCOB U SIBJICHUH;

[I03HABATENbHOM, HMH(OPMAIMOHHON M YHUTATENbCKON KyJIbTYpbl, B TOM 4HCIE€ HaBBIKOB
CaMOCTOSITENIbHON paboThl ¢ Y4eOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH, JOCTYIHBIMU TEXHUYECKUMHU
cpeAcTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeca K OOYYeHHI0 U TO03HAHHIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOW M HCCIIEHAOBATENIbCKOM  JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHS 00yUeHHs B JabHEHIIEM;

4) hopmupOBaHUS KYJIbTYPbI 37I0POBBSI:

OCO3HAHUS LICHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3[0pOBbIO, YCTAHOBKM Ha
30pOBbIi 00pa3 JKU3HU, OCO3HAHMS IOCIEACTBUI M HENPHUATHUS BPEOHBIX HPUBBIUEK (YHOTpeOsIeHUs
QJIKOTOJIsI, HAPKOTHKOB, KypeHHS), HEOOXOJMMOCTH COOJIIOJICHHSI TIPABUI O€30MaCHOCTH MPH OOpaIeHHH ¢
XMMHUYECKHMHU BEIIECTBAMH B OBITY U peaJIbHON KU3HH;

5) Tpy10BOTO BOCITUTAHUS:

UHTepeca K MPAKTUYECKOMY M3y4YeHUIO Mpodeccuil U Tpyna pa3iuyHOro poja, yBaXEHUE K TPYLy U
pe3yabpTaTaM TPYIOBOM JAEATEIBHOCTH, B TOM YMCIIE Ha OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHHUM I10
XMMHH, OCO3HAHHOIO BBIOOPAa WHAMBHUIYAIbHON TpPaeKTOPUM HPOAOIDKEHHUS o0O0pa3oBaHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIEIIHON
npoeCCHOHATIBHON JAEATENIbHOCTH U PAa3BUTHUA HEOOXOAMMBIX YMEHHUI, FOTOBHOCTH aJaNTHPOBATHCS B
npodeccuoHaIbHOM cpere;

6) 9KOJIOrHUECKOrO BOCIIUTAHMUS:

9KOJIOTMUYECKH 11€71€c000pa3HOro OTHOIIEHUS K IPUPO/IE KAK UICTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€
CYIIECTBOBaHMS, NOHUMAaHMs LIEHHOCTH 3J0pOBOro M 0Oe30macHoro oOpas3a >KU3HH, OTBETCTBEHHOI'O
OTHOLIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/I0pPOBbIO, OCO3HAHUSI LIEHHOCTH COOJII0OICHUS
paBui 6€30MacHOr0 OBEACHUS IIPU PabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIUX, YTPOXKAIOIINX 3/10POBbIO
W SKU3HHU JTI0JICH;

CIOCOOHOCTH NPUMEHSTh 3HAHMs, MOJTydaeMble MPH H3YYEHUM XHUMUH, A pelleHus 3ajad,
CBSI3aHHBIX C OKPYKaroLel MPUPOTHON CPEIOM, OBBIIEHNs YPOBHS YKOJOTUUYECKON KYJIbTYpPbl, OCO3HAHUS
r7100aIbHOTO XapaKTepa 3KOJOrMUECKUX MPoOJIeM U MyTel UX peleHns MOCPEeICTBOM METO/I0B XUMUH;

JKOJIOTUYECKOIO0  MBIIUICHHs,  yYMEHUs  PYKOBOJCTBOBATBCS MM B IIO3HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHOW MTPAKTHKE.

4. MetanpeaMeTHble pe3ysbTaThl. B cocTaBe mMeTanpeaMeTHBIX PE3yibTaTOB BBIJACNAIOT 3HAYMMbIE
Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OOILIECHAYUHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTe3a, (aKT,
CUCTEMa, IPOLECC, FKCIIEPUMEHT U APYroe.), KOTOPbIE MCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3THX NpeAMETOB (pOPMUPOBATH NMPEICTaBIECHUE O LETOCTHOM
HAayyHOW KapTUHE MHUpPA, U YHHMBEpcalbHbIe yuyeOHbIE IEHCTBUS (I1O3HaBaTENbHbIE, KOMMYHUKATUBHBIE,
PETyJISTUBHBIE), KOTOpble 00ecneunBarT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOATEILHOMY IIAHUPOBAHUIO
U OCYILIECTBJICHHUIO Y4eOHOH NesTenbHOCTH. MeTanpeaMeTHble pe3ynbTaThl OCBOCHUsI 00pa3oBaTEIbHON
IIPOrpaMMbl 110 XMMHH OTPAKAIOT OBJIAJCHUE YHUBEPCAJIBHBIMHM IO3HABATEJIBHBIMHU JEHCTBUSMH, B TOM
qucie:

1) 6a3oBbIC JTIOTHYECKUE NCHCTBUS:

YMEHHUE HUCIIOIb30BATh MPUEMBI JJOTHYECKOIO MBIIUIEHUS ITPH OCBOCHUH 3HAHWUW: PACKPBIBATH CMBICT
XUMHYECKUX TOHATUHM (BBLACIATH MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBAThb B3aUMOCBS3b C JAPYTUMHU
MOHSTUSIMH ), UCTIOIB30BaTh MOHATHUS AJI1 O0BSCHEHUS OTIENIBbHBIX (PAKTOB U SBJIEHUH, BBIOMPATh OCHOBAHUS
U KpUTEpUHM I KIacCU(PUKAMM XUMHMYECKHX BEIIECTB M XMMHUYECKHX pPEaKIMH, YCTaHaBIMBATh
NPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U MEXIY OOBEKTaMH U3YyU€HHUs, CTPOUTH JIOTUYECKHE PpPacCyKICHUS
(MHIYKTUBHBIE, IeAYKTUBHBIE, [10 aHAJIIOTHH), TPOBOJUTH BHIBOJIBI U 3aKIIFOUEHUS;

yMEHHE TMpPHUMEHSTh B TMpolecce MO3HAHUS MOHATHS (IpeIMeTHble U MeTalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIEH, UCIIOIb3yEeMble B XMMHH, TPE0OPa30BhIBATh IIMPOKO MIPUMEHSIEMbIE B
XUMHUHM MOJIEJIbHBIE TMPEACTAaBICHUS — XUMHUYECKHI 3HaK (CHMMBOJ 3JIEMEHTa), XUMHYecKas Qopmyrna H
YpaBHEHHE XUMHUYECKOW peakIuu — MpU PEUIeHUH Y4eOHO-TIO3HABaTEIbHBIX 33/4ad, ¢ Y4YETOM OITHUX
MOJIETIbHBIX MPEICTABICHHUI BBISBISITh U XapaKTePU30BaTh CYILIECTBEHHbIE MPU3HAKN N3Y4aeMbIX OOBEKTOB



—  XUMHYECKHMX BEIIECTB M  XUMHYECKHX  pEaKIWi, BBISBIATH  OOIME  3aKOHOMEPHOCTH,
MPUYUHHO-CJIEICTBEHHBIC CBS3H M MPOTUBOPEUUS B U3YU4aEeMbIX MIPOIECCAX U SBICHUSX;

2) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

YMEHHE HUCIOIB30BaTh TOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA TO3HAHMS, a TAaKXKe B
KayecTBE OCHOBBI AJi ((OPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MpUOOpEeTeHHUEe OMbITa TI0 IUIAHHUPOBAHWIO, OpPraHW3allMd ¢ [POBEACHUIO  YUCHHYECKHX
9KCIIEPUMEHTOB: YMEHHE HaOII01aTh 32 XOJI0M IPOIIecca, CAMOCTOSTENIbHO IPOrHO3UPOBATh €0 Pe3yibTar,
dbopMymupoBaTh 0OOOIICHHS U BBIBOJBI 110 PE3YJIbTaTaM MPOBEIEHHOTO OTBITA, UCCIICIOBAHMS, COCTABIIATh
OTU€T O IpojeNaHHOI padoTe;

3) pabora ¢ uHpopMaIUei:

yMEHHE BBIOUpPATh, aHATU3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIUIO PA3IMYHBIX BUIOB U (HOpM
MPEJICTABICHUS, MOTYYaeMyl0 M3 Pa3HBIX HMCTOYHUKOB (HAYYHO-TIOMYJSApPHAS JHTEpaTypa XHUMHYECKOTO
coJlep’KaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), KPUTHUECKH OLIEHHWBATh MPOTHUBOPEUMBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE NPUMEHATHh pa3JIMyHble METOAbl M 3alpochl IpH TOHUCKe U 0TOOpe uHbopManuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsS BBITIOJHEHUS YUEOHBIX U IMO3HABATENBHBIX 3a1ad
ornpeaenéHHOro TUIIA, npuodpereHue OTbITa B obnactu UCIOJIb30BaHUS
WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUW, OBIAJCHHUE KYJIbTYpOW aKTUBHOTO HWCIIOIb30BAHMS
pa3IMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSTEIHHO BHIOMpATh ONTUMAIbHYIO (OpMY NpeaCTaBICHUS
uH(GOPMAIlMM W WJUTFOCTPUPOBATH pEIIaeMbIe 3aJa4d HECIOKHBIMH CXEMaMH, JuarpaMMamu, JPyTUMHU
dbopmamu rpadvKu ¥ KX KOMOWHALIUSIMH;

YMEHHE HCIIONB30BaTh U aHAIM3UPOBAThH B MpoIlecce y4eOHOM U UCCIIeI0BATENILCKON eI TeIbHOCTH
UHGOPMAIIMI0O O BIHUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO34WCTBA M TPAHCIOpPTa Ha COCTOSHUE
OKpY>Karolle MPUPOIHON CPEIbI;

5. ¥V obyuyaromerocs OynyT chOpPMUPOBAHBI CIEAYIOUINE YHHBEPCAIbHbIE KOMMYHUKATHBHbBIC
JIEUCTBUS:

yYMEHHE 33/1aBaTh BOMPOCHI (B X0Jie [uaiora u (Win) AUCKYCCUH) MO CYIIECTBY 00CYXK/IaeMON TEMBI,
(bopMyITMPOBATH CBOM MPEJIOKESHUS OTHOCUTEIILHO BBITTOJIHEHUS TIPEIOKCHHON 3a/1a4K;

MpUOOpETEHUE ONbITa MPE3CHTAIMU PEe3YJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEPUMEHTA
(;1abopaTOpHOTrO OIbITa, JA00PATOPHOI PabOTHI IO MCCIICJOBAHUIO CBOWCTB BEIIECTB, yU4COHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH TIIO3HABATEIBHOW M HCCIEIOBATEIbCKON
JESATSIILHOCTH TIPH PEIICHUN BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yduéTa OOIIUX WHTEPECOB U COTJIACOBAHUS
no3unuii (00cyXaeHusi, oOMeH MHEHHSIMH, «MO3TOBbIE IITYPMBbD», KOOPAMHAIIMS COBMECTHBIX JCHCTBHIA,
oTIpesieNieHue KPUTEPUEB TI0 OIICHKE Ka4eCTBA BHITIOJTHEHHON PabOTHI U IPyTHE);

6. Y oGyuatomierocst OyayT cOpMUpPOBaHBI CIEAYIONINE YHUBEPCATbHBIC PETYIATUBHbIE IEHCTBUS:

YMEHHE CaMOCTOSTEIIBHO OMNPEAeNATh IeNId  JICATEIBHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATh HauboIee
s exTuBHBIE CIOCOOBI PEIICHUS] YYeOHBIX M TO3HABaTEIbHBIX 3a7a4, CAMOCTOSITENILHO COCTaBIATH HIIU
KOPPEKTUPOBATh MPEIOKEHHBIN aJrOpUTM JACUCTBUN MPHU BBIMTOIHEHUH 3aaHUN ¢ Yy4ETOM IMONyYeHUs
HOBBIX 3HAHHN 00 M3y4aeMbIX 00BEKTAaX — BEIIECTBAX U PEAKIHUIX, OIICHUBATh COOTBETCTBHUE MOJIYICHHOTO
pe3ynbTaTa 3asBICHHON IENH;

YMEHHE HCITOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPE/JIaraeéMbIe B YCIIOBHH 3aJIaHUH.

7. [IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI 1O XUMHUH HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHws.

B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOCHHUIO 00S3aTENBLHOTO COJIEPKaHUs, YCTAHOBICHHOTO
JnaHHOUM (enmepanpbHOM pabodeil MPOrpaMMOi, BBIIETSIOT: OCBOCHHBIC OOYUYAIOIIMMUCS HAay4YHBIC 3HAHUA,
YMEHHsSI ¥ CIIOCOOBI ACHCTBUIA, crierududecKkue Uis mpeaMeTHON obmactu «XUMUs», BUIBI A€ITeIbHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHNH, MPEOOPAa30OBAHUI0O W TPHUMEHEHUIO B PAa3IMUHBIX
y4eOHBIX ¥ HOBBIX CUTYAITUsX.

7.1. K xonmy oOydyeHuss B 8 kiacce y oOywaromerocs OyayT cQOPMHUpPOBAHBI CIEAYIOIIHE
peIMETHBIC PE3yIbTaThl IO XUMUH:

pPacKphIBaTh CMBICT OCHOBHBIX XHMHWYECKUX TOHSTHHA: aTOM, MOJICKYyJa, XUMHUYCCKHHA 3JIEMEHT,
MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpPOAHAS ¥ HEOJHOPOJNHAs), BaJIGHTHOCTb,
OTHOCHTENIbHASI aTOMHAsI M MOJICKYJISIpHAsl Macca, KOJIMYEeCTBO BEIIECTBA, MOJIb, MOJIIPHAS. Macca, MaccoBast
JOJIT XMMHYECKOTO JJIEMEHTa B COCAMHEHHH, MOISAPHBIM OO0BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIIb,
ANEKTPOOTPHUIIATEILHOCTD, CTEIICHh OKHCIICHUS, XUMUYECKasT PEeaKIHs, KIacCu(UKAIMs pPEeaKInid: PeaKiiuu
COCTMHEHUS, PEAKIIUN PA3JIOKCHHS, PEAKIMH 3aMEIICHUS, PEaKIMd OOMEHa, 9K30- U SHAOTEPMHUYECKUE



peaxIy, TerIoBol AGEeKT peakiyy, siAPO aToMa, dJIEKTPOHHBIN €10 aroMa, aToMHasi OpOUTallb, paguyc
aToMa, XMMMUECKas CBA3b, MOJSIPHAs M HEMOJSpHAas KOBAJEHTHAsl CBsI3b, MOHHAs CBsA3b, MOH, KaTHOH,
aHMOH, pacTBOP, MACCOBast JOJIS BELECTBA (MPOLIEHTHAs KOHIIEHTPALUs) B PACTBOPE;
WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKHUX INOHSTUH U NMPUMEHSTHh 3TU MOHATHUS IpU
OINMCAHNU BELIECTB U UX MPEBPALLECHU;
UCTOJb30BaTh XMMHYECKYI0 CHMBOJIUKY JUJISI COCTaBJICHHS (OpPMYN BEUIECTB W ypaBHEHUH
XUMHMYECKHUX PEAKIIM;
OIpENIeNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTEMECHb OKHCIICHHS
3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, MPUHAUIEKHOCTh BEILECTB K ONpPENENIEHHOMY KJIacCy COeIMHEHUN
1o ¢opmysaM, BUJ XUMUYECKOH CBSI3U (KOBAJICHTHAS M MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;
packpsiBaTth cMmbIca [lepuonnueckoro 3axkona /[I.M. MenneneeBa: NeMOHCTPUpPOBaTh IOHUMaHHE
IIEPUOJIUYECKON 3aBHCHUMOCTH CBOMCTB XMMMYECKMX JJIEMEHTOB OT HX IOjoXeHus B llepuommdeckon
CHUCTEME, 3aKOHOB COXPAHEHMS MacChl BEUIECTB, IIOCTOSHCTBA COCTABA, ATOMHO-MOJIEKYJSIPHOIO YYEHHS,
3aKkoHa ABOrajpo, ONHWCHIBATH W XapakTepu3oBaTh TabmuunHyio ¢opmy Ilepuonndeckoil cucremsbl
XMMHUYECKHX 3JIEMEHTOB: pa3iNyaTh MOHATHS «TJ1aBHas moiarpymnmna (A-rpymnmna)» U «1o0o4yHas MOoArpymnia
(b-rpynma)y», Manple W OoNbIIME TMEPHOABI, COOTHOCHTH OOO3HAYEHHs, KOTOpPhIE HMMEIOTCS B Talnuie
«Ilepunonnyeckas cucreMa xuMudeckux 3yieMeHToB [I.M. MeHneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHWMHYECKUX OJJIEMEHTOB (COCTaB M 3apsii sijapa, oO0Iee 4YHCIO JIIEKTPOHOB U
pacripesielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);
KJIaCCU(UIMPOBATh XMMUUYECKHE AJIEMEHThI, HEOPraHMUECKHUE BELIECTBA, XUMUYECKHE peakuuu (1o
YHCIIy ¥ COCTAaBY YYaCTBYIOIMX B PEAKIIUU BEILECTB, [0 TEINIOBOMY 3P HEKTY);
XapaKTepu30BaTh (OMHUCHIBaTh) OOMIME XUMHYECKHE CBOWCTBA BEIIECTB pPA3JIMYHBIX KIACCOB,
MOATBEP>K1asl ONIMCAHNE IIPUMEPaMH MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEaKLIU;
IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOT'O COCTaBa, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;
BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO Macchl BELIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOI0 3JeMeHTa 1o (GopMyle COEAMHEHHs, MAacCOBYIO JIOJIIO BEIIEeCTBAa B PacTBOpE, NMPOBOAMTH
pacuéThl 110 ypaBHEHUIO XUMUUYECKOMN peakluu;
IIPUMEHSTh OCHOBHBIE OIEPAllMU MBICIUTEIBHONW NEATEIbHOCTU — AHAJIW3 U CUHTE3, CPaBHEHMUE,
00o001IeHne, CHCTEMAaTHU3alNI0, KIacCU(UKAIUIO, BBIABICHHE NPHUYUHHO-CICICTBECHHBIX CBS3€H — JUIA
U3YYEHHs CBOWCTB BEIIECTB M XMMHMUYECKHX PEAKIUI, E€CTECTBEHHO-HAYYHBIE METOJbl IO3HAHUS —
HaOJII0/IeHUE, U3MEpPEHNE, MOJEINPOBAHNE, SKCIIEPUMEHT (PeaJIbHbIN U MBICIIEHHBIH);
ClIeZIOBaTh MpaBWJIaM IOJb30BaHMUS XMUMMUYECKOW MOCYIO0M M Ja00OpaTOpHBIM OOOpYAOBaHHEM, a
TaK)Ke TMpaBuWiaM oOOpallleHuss C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMHU 110 BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB MO MOJYYEHUIO M COOMpPAHHIO ra3000pa3HbIX BEIIECTB (BOJIOpOJa U
KHCIIOpOJ1a), MPUTOTOBJIIEHHUIO PAacTBOPOB C OMNPENEIEHHOM MaccoBO J0jei pacTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATh U NMPOBOJUTH XMMHUECKHE IKCIIEPUMEHTBI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U KUCIIOT
C TIOMOIIIbIO MHJIMKATOPOB (JIJaKMYC, (peHOon(TaenH, METUIIOPAHXK U APYyrue).
K koHiy o0ydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPakaTh
c(OpMUPOBAHHOCTH y O0yYaIOUINXCS YMEHUI:
® PpacKpbIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHITHNA: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHUOH, I[IPOCTOE€  BEIIECTBO, CIIO)KHOE  BELIECTBO,  BaJIEHTHOCTH,
JIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCIEHHS, XMMHMUYECKas pEeaklys, XUMUYECKass CBA3b,
TeI10BOM 3¢ (eKT peakluu, MOJb, MOJSIPHBIN 00BEM, pacTBOP, IIMEKTPOIHUTHI, HEAIEKTPOIIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOLMAIUS, PEaKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XHUMHYECKOoe
paBHOBecHEe, OOpaTUMble U
HEOOpaTHUMble  pPEaKLUUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKLUH,  OKHCIHUTENb,
BOCCTAHOBUTENb, OKUCJIEHHE M BOCCTAHOBIIEHHE, AJJIOTPOINHUS, aM(pOTEPHOCTh, XUMHUYECKas
CBS3b (KOBaJEHTHAas, HWOHHAs, MeTaJulMyecKas), KpUCTaJuIM4yecKas pemeérka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peaklMH, MPEAesbHO JOMYyCTUMas KOHIEHTpalus
ITJIK BemiecTBa;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSATUN U NPUMEHSATH 3TU MOHATHUS
IIPY ONMCAHHUU BEUIECTB U UX IIPEBPALICHMUI;

e CIOJIb30BaTh XMMHYECKYIO CHUMBOJIMKY JJIi COCTaBlieHUs (opMyJs BEUIECTB U ypaBHEHUH
XUMHUYECKHUX PEaKIINi;

e ONpeleNsITh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKHUX JJIEMEHTOB B COEIUHEHUSX

pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJacCy COEIUHEHHUH IO



dbopMynaM, BHA XHUMHYECKOH CBsI3W  (KOBaJCHTHAs, WOHHAs, METaJUIMYEeCKas) B
HEOPraHMYECKUX COEAMHCHUSAX, 3apsj HMOHA MO XMUMHUYECKOH Qopmyre, XapakTrep cpenbl B
BOJHBIX pAacTBOpax HEOPraHUYECKUX COCJAMHEHUH, THUI KPUCTAJUIMUECKON peléTKu
KOHKPETHOT'O BEILIECTBA;

e packpbiBaTh cMbich Ilepuonunueckoro 3akona J[. M. MenaeneeBa U I€MOHCTPUPOBATH €ro
MOHMMAHUE: OMHCHIBATh M XapaKTepH30BaTh TaObmu4yHyto (opmy [lepuonndeckoil CUCTEMBI
XUMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUSA «TJIaBHAs MOArpymmna (A-rpymnmna)» U «mododHas
noarpynna (b-rpymma)», Manbie U OOJbIIME TEPUOMABI, COOTHOCHTH 0003HAYCHHUSI, KOTOPBIC
UMEIOTCS. B IMEPUOJUYECKON Tabiuile, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB U 3apsia Aapa, 00IIee YUCII0 AMEKTPOHOB M PACTIPEICICHUE UX
MO JJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
AJIEMEHTOB UM MX COEJIIMHEHUM B MpeJiesaXx MajbIX MEPUOJOB U TJIaBHBIX MOJATPYII C y4ETOM
CTPOEHUS UX aTOMOB;

e KIacCH(PUIUPOBATH XUMHYECKHE DJJICMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XHUMHYCCKHE
peakiuu (1Mo YKCIy U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEUIECTB, [0 TEIJIOBOMY 3P deKTy, 1Mo
M3MEHEHUIO CTETICHEH OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATH) OOMIME W crenu(HUUecKrue XMMHUYECKHUE CBOMCTBA MPOCTHIX U
CIOXKHBIX BEIIECTB, IOJATBEPXkAasl ONUCAHUE TMPUMEpPAMU MOJIEKYJISPHBIX M HOHHBIX
YpaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

e COCTaBJIATh YPABHEHUS DJICKTPOIUTHUYECKON TUCCOIMAIIMU KUCIIOT, EI0Uel U COJIeH, MOJTHBIC
U COKpalIEHHbIC YPAaBHEHUS PEaKuii HOHHOTO
oOMeHa, ypaBHEHHSI PEaKIUid, MOATBEPKIAIOIINX CYIIIECTBOBAHNE T€HETUYECKOM CBSI3U MEKITY
BEIIIECTBAMH Pa3IMYHbIX KJIACCOB;

® DpACKpbIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCca STUX PEeaKIHil;

e TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKAHUS XMMHUECKUX MIPEBPAIICHUI B Pa3INUHbIX YCIOBHSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XUMHYECKOTO 3JeMeHTa Mo (opMyle COeAMHEHMs, MAacCOBYIO JOJIIO BEIIecTBa B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOM PeaKIuu;

e coOmoaTh MpaBUIIa MOJIb30BAHUSI XUMHUECKON MOCYI0N HI1abopaTOPHBIM 000pYyIOBAaHUEM, a
TaKKe IpaBuiia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 10 BBIMOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOMYYEHUIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa U yrieKHUcsoro rasa);

e T[POBOJAUTH PEAKUUU, MOATBEPKIAIOIINE KAueCTBEHHBIM COCTAaB pAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpPUI-, OpoMUa-, HOAHUI-, KapOoHat-, docdar-, cuimkar-,
cynbdar-, THUAPOKCUA-UOHBI, KAaTHOHBl AaMMOHHS W HMOHBI M3yYEHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOPaX HEOPTaHUUECKUX BEIECTB;

e [PUMEHSATHh OCHOBHBIE ONEPALMH MBICIUTEIbHON MAEATENbHOCTU — aHalW3 M CHHTE3,
cpaBHEHHUE, 0000IIEHUE, CHCTEMATHU3AITUIO, BRISIBICHUSTTPUYMHHO-CIICICTBEHHBIX CBSI3eH — ISt
M3Y4YEHUsI CBOMCTB BELIECTB UXUMHUECKUX PEAKIUI, €CTECTBEHHO-HAYUYHbIE METObI IO3HAHUS
— HaOMIOZICHUE, U3MEpPEHNE, MOICTTMPOBAHUE, DKCIIEPUMEHT (pEeasIbHBIN U MBICIICHHBIN ).

Conep:xkanue TeM y4eOHOI0 mpeaMeTa.

B cucreme ecrecTBEHHOHAyYHOrO OOpa30BaHMs XMMHUS KaK yueOHBIN MpeIMeT 3aHMMAacT Ba)KHOE
MECTO B TO3HAHUHM 3aKOHOB NPUPOABI, (OPMHUPOBAHUM HAYYHOM KApTHHBI MHpA, CO3AAHUU OCHOBBI
XMMHUYECKUX 3HaHHUH, HEOOXOIUMBIX AJsl MOBCETHEBHOM JKU3HM, HABBIKOB 3J0POBOr0 U 0E30IACHOTO IS
YeJI0BEKA U OKpYJKarollel ero cpepl 00pas3a xKHU3HH, a TAKKE B BOCIIUTAHUH SKOJIOTUYECKON KYIbTYPBI.

VYcnenHocTh U3y4eHHUss XUMHH CBsI3aHa C OBJIAJICHUEM XUMHUYECKUM SI3bIKOM, COOJIIO/IEHHEM MPaBHII
0e301acHON pabOThI MIPH BBINOJHEHUN XMMUYECKOT0 IKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€i
XUMHH C JPYTUMHU IIPEIMETaMH IKOJIBHOTO Kypca.

[IporpamMma BKJIIOYaeT B ceOsi OCHOBBI HEOPraHMYECKOW M OpraHM4eckod XuMuu. ['maBHON uneeit
IPOTpaMMBbI SBJISIETCS cO37jaHne 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHWM 10 XMMHUH, BHIPQXKEHHBIX B opMme,
COOTBETCTBYIOILIEH BO3pacTy 00yUYarOIUXCsl.

B coxepkaHMM JAHHOIO Kypca NPEACTABIEHBI OCHOBOIIOJATAIOIIME XMMHYECKUE TEOPETHYECKHE
3HAHWsA, BKIIOYAIONIME M3YYCHHME COCTABA M CTPOCHUS BELIECTB, 3aBUCMMOCTH UX CBOMCTB OT CTPOCHHA,



IIPOTHO3UPOBAHUE CBOWCTB BELIECTB, UCCIEAOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX NIPEBPALICHUN U ITyTEH
YIIPABJICHUS MU B LEJIAX [1OJyYEHUs BEIECTB U MATEPUAJIOB.

TeopeTnueckyro OCHOBY H3y4CHMsS HEOPraHUYECKOM XHMHHU COCTaBISIET ATOMHO-MOJIEKYJISIPHOE
yuenue, llepuonnueckuii 3axkon .M. MenzeneeBa ¢ KpaTKuMu CBEACHUSMU O CTPOCHUHU aToOMa, BHJAX
XUMHUYECKOH CBSI3H, 3aKOHOMEPHOCTSIX IPOTEKAHUSA XUMHUYECKUX PEAKIINN.

B u3yuenum Kypca 3HauuTelbHAs POJIb OTBOAMUTCS XUMUYECKOMY DKCIIEPUMEHTY: IPOBEICHUIO
IPAaKTUYECKUX M J1a0OpaTOpHBIX padOT, OMMCAHUIO PE3yJIbTaTOB YYEHHYECKOIO 3KCIIEPUMEHTa, COOJIo-
JICHUIO HOPM U TIPpaBUiI 0e30MacHol paboThl B XUMUYECKOM JabopaTopuu.

Peanu3anus naHHOM mnporpammsl B Ipolecce OOydeHMsI IO3BOJMT OOYyYaroIMMCS YCBOUTh
KJIFOUYEBBIE XUMUYECKUE KOMIIETCHIIMHU U IIOHATH POJIb U 3HAYEHUE XUMHUH CPEIU APYTUX HAYK O IPUPOLE.

N3yuenne npeamera «XUMUS» B 4aCTH (OPMHUPOBAHUSA y 00yHAIOIMXCS HAYyYHOI'O MUPOBO33PEHUS,
OCBOEHUSI OOIIEHAYYHBIX METOAOB (HAOMIOACHHE, U3MEPEHHE, SKCIEPHUMEHT, MOAEIUPOBAHUE), OCBOCHUS
IIPAKTUYECKOrO INPUMEHEHMsI HAy4YHBIX 3HAHMH OCHOBAaHO HAa MEKIIPEAMETHBIX CBS3AX C IpEeIMETaMHu:
«buonorus», «leorpapus», «Mcropus», «Jluteparypa», «Marematuka», «OCHOBBI 0€30MAaCHOCTH
KU3HEICATEIIBHOCTH, «Pycckuil s3b1k», «Pu3nka», « IKOJIOTHS.

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Tena u eewecmea. OcHoBHble MemoObl NO3HAHUA: HAONOOeHUe, usmepenue,
axcnepumenm. dusndeckue U XxuMudeckue siBiaeHus. Yucrteie BemecTBa U cMecu. CrocoObl pasneneHust
cmeceil. Atom. Monekyna. XUMUYECKUN 3JIEMEHT. 3HAKM XUMHUYECKHX 3JIEMEHTOB. IIpocThie U cioxHbIe
BellecTBa. BaneHTHOCTh. 3akon nocmosncmea cocmasa eewjecmea. Xumudeckue (opmysbl. VHIEKCHL.
OTHOcuTENbHAs ATOMHAs U MOJIEKYJIsipHasi Macchl. MaccoBasi 107151 XUMHUUYECKOTO 3JIEMEHTA B COCUHEHUU.
3aKOH COXpaHEHUS MacChl BEHIECTB. XUMHUYecKue ypaBHeHHs. KodpdummeHTb. YcnoBus W NpHU3HAKA
MPOTEKAaHUs XUMUYECKUX peakuuidl. MoJib — eAMHUIA KOJIMYECTBA BellecTBa. MossipHas Mmacca.

Kucaopona. Bonopon

Kucnopon — xumuueckuid seMeHT U mpocTtoe BemecTBo. O3on. Cocmag 6030yxa. Ousznyeckue u
XUMHUYECKHE CBOWMCTBA Kuciopoa. [lomydeHrne u nmpuMeHeHHe Kuciaopoa. 1eniogou sghgexm xumuueckux
peaxyuil. Ilonamue 06 9x30- u sHOOMepmuyeckux peakyusx. Bogopoa — XUMUYECKHI 3JIEMEHT U TIPOCTOE
BemecTBo. Dusnueckne W XHMHYECKHME CBOHCTBa Bojopoja. Ilomydenuwe Bojgopoma B 1abopaTOpHH.
Ionyuenue 600opoda 6 npomviuiienHocmu. Ilpumenenue 6ooopoda. 3akon Aporajnpo. MomspHblii 00beM
ra3zoB. KauecTBeHHbIe peaklny Ha razoo0pa3Hble BelecTBa (KHCIOpoa, Boaopoa). OObeMHbIE OTHOIIEHUS
ra3oB [P XUMUYECKUX PEAKIIUIX.

Boaa. PacTBopsl

Booa & npupoode. Kpyzosopom 600vl 6 npupode. Du3auueckue u XumuyecKue C8OLUCMEA B00bL.
PactBopbl. Pacmeopumocmo eewgecms 6 sode. KoHueHTpaims pacTBOpoB. MaccoBast 107151 paCTBOPEHHOTO
BEILIECTBA B PACTBOPE.

OcHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTMHEHU I

Oxcunsl. Knaccudukamus. Homenknatypa. @usuueckue cgolicmea oxcudos. XUMHUECKHUE CBOWCTBA
okcunoB. llonyuenue u npumenenue oxcuoos. Ocuoanusi. Knaccudukanus. Homenkinarypa. @uzuueckue
ceoticmea ocnosanuil. Ilonyuenue ocnosanuti. XMMUYECKHUE CBOWCTBA OCHOBAaHMM. Peakuiust HeMTpanu3aiuum.
Kucnorel. Knaccudpukanus. Homenknarypa. Qusuueckue ceoticmea xuciom. Ilonyuenue u npumenenue
Kuciom. XUMUYECKUe CBOWCTBAa KucioT. MHaukaropel. M3MeHeHne OKpacKu MHIUKATOPOB B Pa3iIMUYHBIX
cpenax. Comu. Knaccudukanus. Homenknarypa. @usuueckue ceovicmea conetl. Ilonyuenue u npumeneHue
conei. XUMUYECKUE CBOWCTBA coJiel. ['eHeTnueckas cBsi3zb MEXAy KjaccaMyd HEOPTaHMUYECKUX COECTUHEHUMN.
IIpobnema 6e30nacHo20 UCNONL306AHUS GeUeCmE U XUMUYECKUX DeaKyutl 6 NOBCEOHEBHOU JHCUSHU.
Tokcuunwvie, coprouue u 83pvigoonachuvle seujecmsea. bvimosas xumuueckas epamomuocme.

Ctpoenue aroma. [lepuoanyeckuii 3aK0OH U MePHOAUYECKAS] CHCTEMAa XUMMHYECKUX IJI€MEHTOB
JI.A. MenaesieeBa

Crpoenue aroma: szpo, dHepreTudeckuii ypoBeHb. Cocmas s0pa amoma. NpomoHbvl, HEUmpoHbl.
Hzomonuwi. Ilepuonnueckuii 3akoH .M. MenneneeBa. Ilepuoanueckas cucreMa XHUMHYECKHX DJIEMEHTOB
J .. MenneneeBa. ®U3n4ecKuil CMBICT aTOMHOTO (TIOPSKOBOT0) HOMEpa XUMHUUYECKOTO dJIEMEHTa, HOMEpa
TPYIIBl U NEpHOoJa MEepUuoANYEecKoil cucrteMbl. CTpoeHUE PHEPreTHYECKUX YpOBHEW aTOMOB mepBbix 20
XUMHUYECKHX JJIEMEHTOB Imepuoauueckon cucremsl (.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB aTOMOB XHMHYECKHX JJIEMEHTOB U WX COEIMHEHHMH Ha OCHOBE TMOJIO)KEHHUS B MEPUOJIUYECKOU
cucreme JI.1. Menneneesa u ctpoenns atoma. 3Hauenue [lepuognueckoro 3akona /.. Menpaeneena.

CrtpoeHue BemecTB. XUMHUYECKAas CBA3b



DnexmpoompuyamenbHoCmb amomMo8 Xumuyeckux snemenmos. KoBalleHTHass XMMUYECKas CBS3b:
HETIOJIsIpHAs U NoJsipHas. [lonsamue 0 6000pOOHOIU C8A3U U ee IUAHUU HA u3uiecKue ceolcmea gewecms
Ha npumepe 600vl. VIoHHas cBs3b. MeTaiundeckas CBSI3b. Tunvl KpUCmManiudyeckux peulemox (amomuas,
MONEKYIAPHAA, UOHHAS, Memaniudeckas). 3asucumocms @uU3UYeCKUX CE0UCME ewecme om muna
KPUCMANIUYECKOU peutemKu.

XumMHu4ecKHe peaknuu

Ilonamue o ckopocmu xumuueckou peakyuu. Daxmopul, rusAIOWUE HA CKOPOCMb XUMUYECKOU
peaxyuu. Ilonamue o kamanuzamope. Knaccudukanus XMMUYECKHX PEAKLUUN MO Pa3IMYHBIM MPU3HAKAM:
YUCIy M COCTaBY HCXOJIHBIX WU IIOJYYEHHBIX BEILIECTB; HM3MEHEHHUIO CTENEHEH OKHUCIEHHs aTOMOB
XUMHUYECKHMX 3JIEMEHTOB; IOTJIOLIEHUIO WJIHM BBIIEICHUIO SHEPIrUU. OIEKTPOJIUTUYECKAs JMCCOLMALINS.
OneKTpoauThl M HedeKTposiuThl. Monbl. KaTnoHsl M aHuoHbl. Peakuum HoOHHOro oOMeHa. YcioBus
NPOTEKAHUS PEaKIUil MOHHOTO OOMEHA. DIIEKTPOJUTHUYECKAs IUCCOIHUANNSA KHUCIIOT, MIEJIOYeH U COJeH.
Crenenp okucienus. OnpeneneHre CTeNeHH OKUCIEHHUsI aTOMOB XMMHUYECKHMX 3JIEMEHTOB B COEAMHEHHUSX.
Oxucnutens. BoccranoButenbs. CyIIHOCTb OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

Tunbsl pacyeTHbIX 32/1a4:

1. Brrancienue MaccoBoi 10U XUMHYECKOTO AJIEMEHTa 1O (hopMyJsie COCTUHEHHUS.

Vemanosnenue npocmetiwieti popmyinvt sewecmea no Macco8bim O0NAM XUMUYECKUX INEMEHMO8.

2. Bbruncienuss Mo XMMHYECKMM YpPaBHEHHSIM KOJHYECTBAa, O00BEMa, MacChl BEIIECTBA II0
KOJINYECTBY, 00BEMY, MACCE PEATeHTOB HJIU MPOTYKTOB PEAKIHH.

3. PacueT MaccoBoii 10J11 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

IIpuMepHbIe TeMbI MPAKTHYECKUX PAdOT:

1. JlaboparopHoe o0opynoBaHue u mpueMsl oOpaiienus ¢ HuM. [IpaBuna 6ezonacHoi paboThI B
XUMHUYECKOH 1abopaTopuu.

2. OurcTka 3arpsi3HEHHOI MOBaPEHHON COJIH.

3. [Tpu3Haku NPOTEKaHUsI XUMUYECKUX PEAKIIHH.

4, IIpuroroBneHue pacTBOPOB C ONPEAECICHHOW MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA.

9 KJIACC

BemmecTBO U XMMHYeCKas peakuus
[lepuoauueckuii 3akoH. [lepuoauueckas cuctema xumuueckux anemeHtoB .M. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB XMMHUECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KA,
KajJgblusad U HUX COG)II/IHGHI/II\/’I B COOTBCTCTBHH C IIOJJOXCHUEM DJJIIEMCEHTOB B HepI/IO}IquCKOﬁ CHUCTEME U
CTPOEHHEM MX aTOMOB.
CTpOGHI/IC BEIIECCTBA:. BHU/IbI XUMHYECKOU CBSI3U. THITBI KpUCTATNINYCCKUX pCHIéTOK, 3aBHCHMOCTE CBOMCTB
BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEHIETKU U BU1a XUMUUECKOHN CBS3H.
Knaccudpukanuss u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE CBONCTBAa BEIECTB,
OTHOCSIIIMXCSA K  Ppa3IUM4HbIM  KJIaccaM HEOPraHMYEeCKHMX COEOUHEHMM, TEeHETHYecKas CBs3b
HCOPTaHNYCCKUX BECIICCTB.
Knaccugukanus XMMUYeCKUX peakluid 0 pa3IudHbIM NMpU3HaKaM (10 YHCIYHU COCTaBY YYacTBYIOLIUX B
peakIMu BENIIECTB, IO TEIIOBOMY J(h(eKTy, M0 H3MEHEHHMIO CTEIEHEW OKUCIEHUS XHUMHYECKUX
JJIEMEHTOB, 10 OOpPaTMMOCTH, MO YYacTUIO KaTauu3aTopa). OK30- M HHJOTEPMHUUYECKHE pPEaKIIUHu,
TECPMOXUMHYCCKUC YPABHCHHA.
[TonsiTue o ckopoctu xumuueckoil peakuuu. [loHsTHe 00 OOpPaTUMBIX M HEOOPATUMBIX XMMHMYECKHX
pPCaKIHrAX. ITonsiTHE O TOMOTEHHBIX H TCTCPOTCHHBIX PCAKIUAX. ITonsste o karammze. Ilonsarme o
XUMHYECKOM paBHOBECHM. DaKTOpBI, BIMSIOIIME HA CKOPOCTh XMMHUYECKON pEaKLUUU M IOJOKEHUE
XUMHUYECKOT'O PAaBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIINH, SJEKTPOHHBINA OalaHC OKUCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuun. CocCTaBl€HUE YpPABHEHHN OKHUCIHMTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIHMI C HCHOJb30BAHHEM
METO/1a AJIEKTPOHHOI0 OajaHca.
Teopust 3JEKTPOJUTHYECKONW JUCCOLMALMHU. OJIEKTPOJIUTBI W HEANEKTPOJIUTHI. KaTWOHBI, aHUOHBI.
MexaHu3M UCCOLMALMN BEIIECTB C Pa3IMYHbIMM BHJIaMU XUMHUUYECKOM CBsA3H. CTEneHb TUCCOLUALMU.
CunbHble U cradble IIEKTPOJIUTHL.
Peakiuu monHoro oOMeHa. YCJIOBHs TMPOTEKAHUSI PEaKIMii MOHHOTO OOMEHA, TOJHBIE U COKPAIIEHHBIC
UOHHBIE ypaBHEHHUs peakuuil. CBOWCTBa KHCIOT, OCHOBAaHHH M coOJiell B CBeTe MNpejicTaBleHUuN 00
INEKTPONUTHYECKON Tucconnanuu. KauecTBeHHbIe peakiiuu Ha HOHBIL. [loHsATHE O TUIpOIN3e comeil.
Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE C MOJENISIMHM KPHUCTAJUIMUECKHUX PEIIETOK HEOPraHMYECKHUX BELIECTB — METAIJIOB M
HeMeTalyioB (rpaduTa M ajamasa), CIOKHBIX BEIIECTB (XJIOpHUaa HATpHs), HCCICIOBAHHUE 3aBUCHUMOCTH
CKOPOCTM  XMMHYECKOM  peakIuM OT BO3ACHCTBUSA  PA3IUYHBIX  (DAKTOPOB, HCCIEJOBAHUE
AJIEKTPONPOBOIHOCTUPACTBOPOB BEIIECTB, ITPOLIECCa TUCCOLMALIMM KUCIIOT, LIEJI0YEN U coJel (BO3MOKHO
UCIIOJIb30BaHUE BHJIEO MATEpUANIOB), IMPOBEAECHUE OIBITOB, MIUIIOCTPUPYIOIIMX IPU3HAKUA MPOTEKAHUS
peakiuii MOHHOrO oOMeHa (oOpa3oBaHHME OCa/Ka, BBICICHHE Tra3a, OOpa3oBaHHE BOJbI), OIIBITOB,
WITIOCTPUPYIOIUX — IPUMEPbl  OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil (ropeHue, peaxkuuu
pa3ioKEHUs, COEAMHEHHUs), pACIO3HaBaHUE HEOPraHMYECKHUX BEIIECTB C IOMOIIBIO KauyeCTBEHHBIX
peakuuii Ha HOHBI, peIlIEHHE SKCIEPUMEHTAIbHbIX 3aa4.

HemeTaJuibl 1 UX coeMHEHUS
OO0wast xapakTepucTHKa ranoreHoB. OCOOEHHOCTU CTPOSHMSI aTOMOB, XapaKTE€PHbIE CTENIEHH OKHCIICHUS.
Crpoenne u (pu3nUECKUe CBOMCTBA MPOCTHIX BEIIECTB — raJloreHOB. XMMUYECKHE CBOMCTBA HA MPUMEpE
XJiopa (B3aMMOJIEHCTBHE C METaulaMH, HeMeTalaMM, Iuenodamu). XiopoBogopox. CossiHas KHMCIOTa,
XUMHMUYECKHE CBOWCTBA, IOJIy4EHHE, NpUMEHEHHE. [[eficTBHE Xjopa M XJIOPOBOAOPOJA HA OpraHU3M
yesoBeka. BaxHelye XJI0puabl U HXHAX0XKIEHUE B IPUPO/IE.
OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpymnmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
crenieHu okucieHus. CTpoeHune u (usnyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOJA U CEpBHI.
AnnoTpornHbie MOAU(PHUKALNN KUCIOPOia U cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOOPO/I, CTPOCHHE,
¢u3nueckne U XxumMuueckue cBoicTBa. OKCHUIBI Cepbl KaK MpPeACTaBUTENN KUCIOTHBIX OKcHI0B. CepHas
KHCIIOTa, (PU3MUecCKue M XHWMHUYECKHE CBOicTBa (0OmMEe Kak MPEJACTaBUTENs Kiacca KHUCIOT H
cneunpuyeckre). XUMUYECKUE DPEAKLMH, JIeXKAIMe B OCHOBE IPOMBIIIJICHHOTO CIOCO0a IMOJyYeHMs
cepHoil kuciothl. [Ipumenenune cepHoil kuciaorbl. Conu CEpHOM KUCIOTHI, KaUeCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeJMHEHUH B MpUpoie. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH
Cpelbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE MOXAM, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
peOTBPALICHHUS.
OO6mias xapakTepucTrka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUSIATOMOB, XapaKTEPHbIE CTEIEHU
OKHCIIeHHs. A30T, paclpoCTpaHEHHE B INpHUpoJe, (pusnueckue M Xumuyeckue cpoiictBa. KpyroBopor
a3oTa B npupoae. AMMHAK, ero Gpu3nYeckue U XUMHUYECKUE CBOMCTBA, MoMydeHue u npuMeHenue. Comu
aMMOHUS, UX (U3UYECKUE M XUMHUYECKHE CBOICTBa, nmpuMeHeHue. KauecTBeHHas peaklus Ha MOHbI
aMMOHHS. A30THasg KHCIIOTa, €€ IMoJlydyeHHue, (U3UYECKHe M XUMHUYECKHE CBOiicTBa (00mue Kak
IpeJCTaBUTENsl KJlacca KUCIOT M crenuduueckue). Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayecTBE MHUHEpAIbHBIX YAOOpEeHMH. XMMUYECKOE 3arpsi3HEHUE OKpY)KaloIlled Cpelapl COeNMHEHUSIMU
a3oTa (KUCIOTHBIE JIOKIH, 3arps3HEHHE BO3AyXa, MOYBbl U BoJoEéMOB). docdop, amnoTponHbe
moaudukauu docdopa, pusnueckue n xumuueckue cpoiicTBa. Okcua docdopa (V) u docdopnas
KHCIIOTa, (U3MYECKMe M XUMHMUYECKHE CBOWCTBa, mosyyeHue. lMcmonb3zoBaHue (ocaToB B KauecTBe
MUHEPATIBHBIX YA0OPEHUH.
OOmasts xapakrepuctuka 31eMeHTOB I[VA-rpynnbl. OcoOEHHOCTH CTpPOEHHs aTOMOB, XapaKTepHbIE
CTENEHH OKUCIICHUA. YTJEepo/, aJlFIOTPOIIHbIE MOAU(DUKAIINY, PacCIpOCTpaHEHHE B IPUPOJIE, (PU3NUECKHE
U XMMHYecKHe cBoiicTBa. Axcop6uus. KpyroBopor yriepoma B mpupoae. OKCuabl yriepoaa, uX
¢uznyeckue U XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBbIE OpPraHU3MbI, MOJYyYEHHE U NPUMEHEHHE.
DKoJoruueckre npoodiaeMsl, CBsi3aHHbIe ¢ okcuaoM yriaepoaa (IV), runoresa riao0anbHOrO MOTEILICHUS
KJIUMaTa, TapHUKOBBIN 3 (eKT. YronbHas Kuciaora U e€ coiu, ux (pusndeckre 1 XuMHUYEeCKHe CBOMCTBA,
nojy4yeHue u npuMmeHeHue. KauecTBeHHas peakiust Ha kapOoHaT-voHBI. Mcrnonb3oBanue kapOOHAaTOB B
OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.
[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COENMHEHMSX yriepoja (MeTaH, 3TaH,
STWJIEH, alleTUJIeH, 3TaHOJ, [VIMLEPHH, YKCycHas Kuciora). [IpupoaHble HMCTOYHUKU YTIIEBOJOPOIOB
(yromp, npupoAHBIM ra3, HedTH), MNPOAYKTHI HX MepepaboTku (OCH3UH), MX pOJb B OBITY U
IpOMbINUIEHHOCTH. [loHsTHE 0 OMONOrHMYecKH BaKHBIX BELIECTBAX: jKHpaX, Oelkax, yriieBoAax — U UX
pOJIH B )KU3HM ueloBeKa. MaTepruaibHOE €EAMHCTBO OPraHUUYECKUX M HEOPTaHMYECKUX COSIUHEHHM.
Kpemuuii, ero ¢pusnyeckue u XuMUYECKUE CBOMCTBA, MoydeHre U puMeHeHne. CoeIMHeHNs] KPEMHUS B
npupoze. O6mue npeacrasnenus o0 oxcune kpemuus (IV) u kpemuueBoit kuciore. CUIMKAThl, UX
UCIIOJIb30BaHUE B OBITY, B IMPOMBIIUIEHHOCTH. BakHeilline cTpouTenbHbIE MaTepualbl: KepaMuKa,
CTEeKJIO, IIeMEeHT, OeToH, xene300eToH. IIpobrmembl 06e30MacHOrO HCHOJIB30BAHUSA CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:
u3ydeHrue o0pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHUCIIOTHI, MPOBEICHNE KaueCTBEHHBIX
peaxIuii Ha XJIOPHUI-UOHBI U HAOII0IeHUE IPU3HAKOB MX MPOTEKAHHUS, OIBITHI, OTpaKkarouue pusnueckue



U XMMHYECKUE CBOMCTBA TaJJOTEHOB UM MX COCAMHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BUIECOMATEPUATIOB),
O3HAKOMJICHHE C oOpaslaMu XJIOpUIOB (TAJIOTCHUIOB), O3HAKOMJICHHE C oOpasliaMu cepbl u eé
COCTMHCHUSIMU (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB), HAOJIOJCHHE Tpoliecca OOYTIMBaHUS
caxapa IOJ [IEUCTBUEM KOHLEHTPUPOBAHHONW CEPHOM KHUCJIOTHI, M3y4YCHHE XHUMHUYECKUX CBOWCTB
pa30aBiIeHHON CEpHOM KUCIOTHI, IPOBEJACHHE KAaYECTBEHHOW peaklMu Ha cyib(ar- moH W HaOII0AeHHE
npu3HaKa e¢ MpOTeKaHus, 0O3HAKOMIICHHE ¢ PU3NIECKIMICBONCTBAMH a30Ta, (hocdopa U UX COCTUHECHUIN
(BO3MOXXHO HCTIOJIb30BAaHUE BHJICOMATEPHAIIOB), oOpa3laMu a30THBIX U (HOChHOPHBIX yIOOpCHHI,
noJydeHue, coOMpaHue, pacro3HaBaHUE W W3YYCHHE CBOWMCTB aMMHAaKa, MPOBEICHHE KAYECTBEHHBIX
peakiuil Ha MOH aMMOHMS U (ocharT-MOH U H3yyeHHE MPU3HAKOB MX IMPOTEKAHUS, B3aUMOJICHCTBUE
KOHILICHTPUPOBAaHHOM a30THOM KHUCIOTHI € MEAbI0 (BO3MOXKHO HCIOJIb30BAaHUE BUEOMATEPUATIOB),
U3y4YeHHE MOJeNiell KpUCTAUIMYeCKUX peméTok anMasa, rpadura, QysuiepeHa, O3HAKOMIICHHE C
IIPOLIECCOM aCcOpPOLUU PacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOWCTBOM IIPOTHBOrasa,
noJlyueHue, coOupaHue, pacrno3HaBaHUE M M3YyYEHUE CBOMCTB YIVIEKHCIOrO Trasa, IpPOBEICHUE
KaueCTBCHHBIX pEaKIMi Ha KapOOHAT W CHUJIUKAT-WOHBI M W3YYCHHE NPHU3HAKOB WX NPOTEKAHUS,
03HAKOMJICHHE C MPOAYKLUHEHW CUIMKATHOW IMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMe «BaxxHellme HeMeTaulbl U UX COEAUHEHUS.
MeTa/luibl M MX COeIMHEHHUS
OOmass xapakTepUCTUKAa XMMHYECKUX OJJIEMEHTOB — METAJUIOB HAa OCHOBAHMM HX TOJOXKECHHUS B
[lepuonnueckoii cucreme xumuueckux sneMeHToB . M. MenneneeBa u crpoenus atomoB. CTpoeHue
MeTauioB. MeTtanyeckas CBsI3b M METALTMYECKas KPUCTAUIMUECKass PEHIETKA. DJIEKTPOXUMUUYCCKUN
psaa HampspkeHU MetauioB. Du3nyeckue W XHMHYECKHE CBOMCTBa MeTayuioB. OOmme crnocoObl
MOJIy4eHHUs] MeTauioB. [IoHATHE O KOPPO3HH METANJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
Cmnagsl (CTalb, 4yT'YH, JIOPaTIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIILICHHOCTH.
[llenounbie wmeTamibl: nojoxeHue B Ilepuogumueckoil cucrteMe XuMuudeckux osnemenrtoB [J[. .
MemnzeneeBa, CTpo€HUE X aTOMOB, HaXOXkJAeHUE B mpupoje. Pu3ndyeckue U XMMUYECKHEe CBOWCTBa (Ha
npuMepe HaTpus U Kajaus). OKCHABI U TUAPOKCHUIBI HATPUS U Kaiud. [I[puMeHeHne meno4YHbIX METAIOB
U UX COECIUHEHNH.
[IlenoyHO3eMENBHBIE METAIJIBI MATHUN U KaJbLWW: MOJ0KEHUE B [lepnoauyeckoil cucreMe XUMUYECKHX
snementoB JI. WM. MennaeneeBa, CTpoeHHE HX aTOMOB, HaxoXJIeHue B mnpuponae. dusmyeckue u
XUMHUYECKHE CBOMCTBA MarHusiu Kayiblus. BaxkHelmme coequHenns Kanblius (OKCU, TUAPOKCHI, COJIH).
KécTkocTh BOJBI U CIOCOOBI €€ YCTpaHEHHSI.
AmomuHuit: nonoxenue B llepuoanueckoil cucteme xumuueckux seMmeHToB [I. M. Menneneesa,
CTPOCHHME aToma, HaxoXJaeHue B npupone. Dusnyeckue M XUMHUYECKHE CBOMCTBA aAJTIOMUHMSL.
AMdoTepHbIe CBONCTBA OKCH/IA U THAPOKCHIA ATIFOMUHHSL.
Kenezo: monoxenue B [lepnonnueckoii cucreMe xumudeckux srneMeHToB Jl. 1. MenaeneeBa, crpoeHue
aToma, HaxOXJIeHHe B npupojae. Pu3nueckue U XUMUUECKHE CBOMCTBA kene3a. OKCUABI, TUIPOKCUIBI U
conu xene3a (IT) u xxenesza(lll), ux cocras, CBOWCTBA U MONyYESHHUE.
Xumuueckuii IKCnepumMenm:
03HAKOMJIEHHE ¢ 00pasllaMy METaJJIOB U CIUIaBOB, MX (PU3MUECKHUMH CBOWCTBAMH, U3YUCHHE PE3YIbTaTOB
KOPPO3UH METaUIOB (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJICHCTBHS
OKCHJAa KalbIlUs M HATpUsi C BOJOW (BO3MOXKHO HCIOJB30BaHHE BHUACOMATEPUANIOB), HCCIEIOBAaHUE
CBOMCTB JKECTKOW BOJBI, Ipollecca TOPEHUs Kejle3a B KHUCIOpoAe (BO3MOXKHO HCIOJB30BaHUE
BUJIEOMATEPHUAIIOB), MPHU3HAKOB MPOTEKAHMS] KAYECTBEHHBIX PEAKUWA Ha HOHBI: MAarHus, KajlbIlus,
ATIOMUHMS, [IMHKA, JKeJe3a
(||) u sxeneza (II1), mequ (II), HaOnrogeHne W OMUCaHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH
HATpHSl, KaJusl ¥ KaJabIus (BO3MOXKHO MCIIOJIB30BaHUE BUICOMATEPHAIIOB), UCCIIEAOBaHNE aM(POTEPHBIX
CBOMCTB THJIPOKCHJA aTIOMHHHUS M THAPOKCHJA 1IMHKA, PEHICHUE HKCIEPUMEHTAbHBIX 33/1ay M0 TeMe
«BaxkHenmmeMeTauibl U UX COCAUHECHHSY.
XuMus U OKpYysKawlas cpeaa
BemectBa u marepnansl B IOBCEHEBHOW JKM3HM YeEJIOBEKa. be3omacHoe HCIONb30BaHHE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBast TOMOIIIb MPU XUMUYECKUX 0KOTaX M OTPABICHUSX.
XHUMHYECKOE 3arpsi3HeHNE OKpYKarolie cpepl (MpeAesibHas JOMYCTUMASKOHIIEHTPAITUS BEIIECTB, Jaiee
—ITIK). Ponb xumMu# B pelIeHUH YKOJIOTHYECKUX TPOOIEM.
Xumuueckuii IKCnepumenm:
u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIABbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUATIBI).
Mesrwcnpeomemnnie céasu



Peanmu3zanms MeXNpeaIMEeTHBIX CBSI3€H NIpPU W3YyYCHWH XMMUU B 9 Kilacce OCYIIECTBISIETCS uepe3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHATHUM, TaK U MOHATHM, SBISFOIIMXCS CHCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC MOHSATHSA: HAyYHBIA (DaKkT, TUIOTE3a, 3aKOH, TEOpHs, aHAIW3, CHHTE3,
K1accu(uKaIus, NepUOANIHOCTh, HAOIIOACHHE, SKCIICPUMEHT, MOJCIUPOBAHUE, M3MEPEHUE, MOJEIb,
SBIICHHUE, TAPHUKOBBIN 3()(EeKT, TEXHOTIOTHSI, MATEPHAIIBL.

®dusnka: MaTepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHJ, H30TOIBl, PaJMOAKTHBHOCTH,
MOJICKYJIa, JJICKTPUYECKUI 3apsili, MPOBOJAHUKH, MOJYIPOBOJHUKH, IHIICKTPUKH, (DOTOIIIEMEHT,
BEILIECTBO, TEJO, OOBEM, arperarTHoe COCTOSIHME BEUIeCTBAa, Ta3, pacTBOp, pPacTBOPHMOCTH,
KPHUCTAJUIMYECKasl PElIETKa, CIUIaBbl, (DU3MYECKUE BEIUYMHBI, CIUHHUIBI U3MEPCHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE31b1, CouHIIE.

buonorus: ¢orocunres, npixanue, 6nocdepa, IKOCHCTEMa, MUHEPAIIbHBIC YI00PEHUS, MUKPOIJICMEHTHI,
MAaKpO3JIEMEHTHI, IUTATEIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE MCKOMAEMble, TOTUIUBO,
BOJTHBIE PECYPCHI.

TemaTn4yeckui miaax.

8 kinace
Ne HaumenoBaHnue pa3jgeiia YacosB o
n/n paboueii
nporpamme
1 Beenenue. [lepBoHauanbHble XUMUUYECKUE TTOHATHS. 5
5 ATOMBI XHMHUYECKUX JIEMCHTOB 10
3 I[TpocTeie BemecTBa 7
4 CoenuHeHns XUMAYECKHUX JIEMEHTOB 14
5 V3MeHeHHs, TIPOUCXOISIINE C BEIIECTBAMH. 12
6. PactBopenue. PactBopsl. CBOHCTBA pacTBOPOB 3IIEKTPOIUTOB. 19
;
HToroBast KOHTpOJIbHAsA paboTa 1
8 68
Hroro
9 kJ1acc
Ne ni/m HaumenoBaHue pa3jaesa Yacos no padoueii
nporpaMmme
1. [ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kiacca 6
2. Mertamibl 18
3. Hewmeransl. 25
4. Opranudeckre coeIMHEHUSI. 12
S. O600611eHre 3HaHUH 0 XMMHHU 32 KypC OCHOBHOM IIKOJIBI 5
6. Htoro 66







