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MNOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma 1o T€XHOJOTHH Ha YPOBEHb OCHOBHOI'O 00IIero 00pa3oBaHus Uil 00yUYaloMIUXCs
5-9-x knmaccoB MAOY «Cpennsist mkosia Ne 8» pazpaboTraHa B COOTBETCTBHH ¢ TPEOOBAHUSIMH:

o ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoii @eneparum»;

e mpuka3za MunnpocBenienuss ot 31.05.2021 Ne 287 «OO6 yrBepkaeHuu (QeaepaabHOTO
roCy/1IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOI'O 00111eT0 00pa30BaHUs»;

e mpukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «O6 yrBepkaeHuH QeaepaabHOi
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHUA»;

e mpuka3za Munnpocpemenus ot 22.03.2021 Ne 115 «O6 yrBepknenun [lopsigka opraHu3amuu H
OCYIIECTBICHHUSI 00pa30BaTEIbHON NEATEIIFHOCTH MO OCHOBHBIM 00II€00pa30BaTEIbHBIM MIPOrpaMMaM —
o0pa3oBaTeNbHBIM TMPOTrpaMMaM HayaJlbHOrO OOIIEro, OCHOBHOTO OOWIET0 M CpeaHero oOIIero
o0pa3oBaHUs;

e CIT 2.4.3648-20 «CaHUTapHO-3MIUAEMHOIOTHYECKHE TPEOOBaHUS K OpPraHMU3ALUSAM BOCIHTAHHUS U
o0y4eHHs, OTIbIXa M O3JOPOBIICHHS JETEH M MOJOACKH», YTBEP)KICHHBIX ITOCTAHOBIICHHEM TJIABHOTO
canuTtapHoro Bpauda ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATUBBI U TPeOOBaHMS K 00ECIIEUEHNUIO OE30MaCHOCTH U
(wnu) Oe3BpEeTHOCTH i 4YesoBeKka (haKTOPOB Cpelbl OOWUTAHUS», YTBEPXKICHHBIX IMOCTAHOBJICHHEM
rJIaBHOTO caHuTapHOTro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOIO IJIaHA OCHOBHOTO 00IIero oOpa3oBaHus, yTBepxkaAeHHOTO mpukazomMm MAOY «Cpennss
mikonia Ne 8» ot 31.08.2023 Ne 611 «O06 yTBepkIeHUH OCHOBHOM 00pa30oBaTeNbHON MpOrpaMMbl OCHOBHOTO
o01mero o0pa3oBaHU»,

e (henepanpHOi pabouel MporpaMMBbI IO YI€OHOMY MPEAMETY «XUMUS».

[Iporpamma 1o XxuMuu Ma€T MpEACTAaBICHHE O WENsX, oOmmeld crpaTerun oOydeHHsI, BOCIIUTAHUS U
pa3BUTUSL OOYYAIOIIMXCS CPEACTBAMU YYEOHOTO TIPEIMETa, OIpeAeNseT o00sA3aTeIbHOE MPEeaIMETHOE
COJIEp’)KaHUe, €ro CTPYKTypy IO pasfenaM M TeMmaM, paclpeaeiieHHe MO KiaccaMm, PEeKOMEHIyeMYIo
MOCJIe/IOBATENbHOCTh U3YUYEHHUS! XUMUHU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
y4eOHOro mpolecca, BO3pacTHBIX OCOOCHHOCTeH oOywaromuxcs. B mporpamme mo XMMHM YYUTBIBAIOTCS
BO3MOKHOCTH Y4eOHOro TpeAMeTa B pealu3allud TpeOOBaHMM K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM pe3ysibTaTaM O0y4eHHs U B (HOPMUPOBAHMM OCHOBHBIX BHMJIOB y4eOHO-
MO03HABATEIBHOM JIESITETPHOCTH 00YJarOIIET0Cs IO OCBOSHHIO YI€OHOTO COAEepIKaHusI.

M3yueHne XMMUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTHUPOBAHO HA OOLIEKYIBTYPHYIO
MOJrOTOBKY,  HEOOXOJUMYI A BBIpaOOTKHM  MHMPOBO33PEHUECKUX  OPUEHTHPOB,  PA3BUTHUSA
MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH M MHTEPECOB OOYYaIOLIMXCs, Ha MPOJOJDKEHHE OOyueHHs Ha YpOBHE
CpeaHero oomero oopa3oBaHus.

3HaHUWE XHMMHU CIY)XUT OCHOBOM i (OopMUpOBaHMS MHPOBO33PEHUS OOyyarolierocs, €ro
MPEJCTaBICHU O MaTepUaNTbHOM €IWHCTBE MHpA, BaXHYIO pOJIb HIPaloT (QOpMHpYEMBbIe XUMHEH
MIPEJICTABIICHHUS O TPEBPANICHUSAX YHEPTHH M BEIIECTB B MPUPOJE, O IMYTSIX PEIICHUs III00aIbHBIX MPOOIeM
YCTOWYMBOTO pa3BUTHSI YEJIOBEYECTBA — CHIPbEBOM, DHEPreTUYECKOM, IMPOJIOBOJIBLCTBEHHON mpobiem,
MPOOJIEMBI 3KOJIOTHYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPAaHEHUSI.

W3yuenne XUMHU:

CIOCOOCTBYET pealu3alii BO3MOXKHOCTEH JJIs caMOpa3BUTUSA U (POPMHUPOBAHUS KYJIBTYPhl JTMUHOCTH
oOyyaromuxcs, ux o0eil 1 (yHKIIMOHATILHONW T'PaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUJaIOMIMXCsl, HABBIKOB UX
CaMOCTOSITENTFHOW ~ Y4eOHOW  JIeSITENPHOCTH, OKCIEPUMEHTANBHBIX W HCCIIEOBATENbCKUX  YMEHUH,
HEOOXOIMMBIX KaK B IOBCETHEBHOM JKMU3HHU, TaK U B MPO(HECCHOHAIEHON eI TeTbHOCTH;



3HAaKOMHT €O CHEUU(UKON HAYYHOIO MBIIUICHMS, 3aKJIaJbIBACT OCHOBBI NPEICTABICHUN O €INHCTBE
IIPUPOJBI U YEJIOBEKA, SIBJISAETCS KJIIOUEBBIM 3TAlloM B (POPMUPOBAHUM €CTECTBEHHO-HAYyYHOH IPaMOTHOCTHU
0o0yJaronuxcs;

CocoOCTBYeT (HOPMUPOBAHHUIO IEHHOCTHOTO OTHOIIEHUS K E€CTeCTBEHHO-HAYYHBIM 3HAHHSAM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE 00YUaAIOIUXCS.

JlaHHble HampaBieHUs B OOYYEHUM XHMMHUHM OOECIEUMBAIOTCSA CHEHM(DUKON COIEepXkaHUs IMpeaMera,
KOTOPBIH SIBJII€TCSI IEIarOrMYECKH aJjallTUPOBAHHBIM OTPa’KEHUEM OIPEECIIEHHOI0 ATalla pa3BUTHSI XUMUU.

VYrayOnéHHsli Kypc XHMMHH OCHOBHOIO o0OIIero o0pa3oBaHHMs OPHEHTUPOBAH HA OCBOEHHUE
O0y4arOIMMHUCST CUCTEMBbl TEPBOHAYAIBHBIX IMOHATUH XHMHH, OCHOB HEOPraHMYECKOW XHMMH,
OCHOBOIIOJIATAIONIMX TPEICTABICHUA OOIIEH XUMHHM M OTIENbHBIX 3HAYMUMBIX IOHSATHH OpPraHWYecKOn
XUMUH.

CtpykTypa comepkaHusi porpaMMbl IO XUMHH c(popMHUpOBaHa HA OCHOBE CUCTEMHOTO MOAX0/a K €€
n3zyuenuto. CopepikaHue CKJIAbIBAETCSI U3 CHUCTEMBbl MOHATHM O XMMHYECKOM 3JIEMEHTE M BEIIEeCTBE U
CHUCTE€Mbl TMOHATHH O XuUMHYecKOM peakuuu. OOe 53TH CUCTEMbl OPraHU30BAaHbl 10 MPUHLUIY
II0CJIeI0BATENbHOTO PAa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX MTPEICTABICHUN Pa3HOIO YPOBHS:

aTOMHO-MOJIEKYJISIPHOH TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS;

Ilepuonuueckoro 3akona /.M. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

YUEHHUS O CTPOEHMM aToMa U XMMHUYECKOH CBS3H;

MPEJCTABICHUNA 00 AIMEKTPOIUTUYECKON TUCCOIMALINY BEIIECTB B PACTBOPAX;

0 XMMHUYECKOH KMHETUKE U TEPMOIMHAMUKE.

B ocHOBy TeopeTMuecKHX 3HAHUI IOJIOXKEHBI SMIUPHUUYECKU MOJdydeHHblEe (akThl. Teopernueckue
3HaHUS Pa3BUBAIOTCA IOCIENOBATEIbHO OT OJHOTO YPOBHS K JIPYrOMY M OOECHEeUMBAIOT OOYy4aroIuMCs
BO3MOYKHOCTh OOBSICHATh U IPOTHO3MPOBATH CBOMCTBA, CTPOEHUE M 00JIACTH NMPAKTHUYECKOro NMPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHMe copep)KaHUsl NPOTrpaMMBbl 10 XMMUHU IPOMCXOJUT C MCIOJIb30BAaHMEM 3HAHUM M3 paHee
M3YYEHHBIX YYE€OHBIX NPEIMETOB: OKpYKAIOLUMH MHUp, Ouoiorus, (Qusmka, MmaTemaruka, reorpadus,
TEXHOJIOTUSl, UCTOPHSL.

[Iporpamma ocHOBHOTO 001IET0 00pa3zoBaHus MO0 XUMUU (YrayOn€HHBIN YPOBEHb) OPUEHTUPOBAHA HA
COXpaHEHHE (yHIAMEHTAJIIbHOTO XapakTepa 00pa3oBaHUsl, CIEUPUKN Y4eOHOTo NMpeaAMeTa U o0ecreueHe
YCIIEIIHOTO OO0Y4YeHHs Ha CIEAYIOUIeM YpoBHe o0Opa3oBaHMs. B mporpamme mo XMMHH peanusyercs
pasBUBAIOIIasl W MpaKTUYecKass HaIlpaBICHHOCTb OOydeHus XuMuu, auddepeHuuanus oOydeHus,
BKJIIOYAIOIIAss NPOQMIbHYI0 MOATOTOBKY OOydYaromuxcs M IOCIEAYIOIIee caMOOoNpeaeIeHne B BbIOOpe
HanpaBJIeHUs: 00y4eHUs: B IPOPHIBHBIX KJIacCax.

VYray6néHHoe n3ydeHue XMMUHU CIIOCOOCTBYET peau3aliuy 3ajad npohecCUOHAIbHOW OpUEHTAlUU U
HampaBJICHO Ha  MPEJOCTaBJIEHUE BO3MOXKHOCTH  KaXXJOMy oOOyyarouiemycs MpOsSBUTH  CBOU
MHTEJJIEKTYyaJIbHbIE U TBOPYECKHE CIOCOOHOCTH NpPU HM3YYEHHHM Y4eOHOro IpenMeTra, HEOOXOIAUMbIE IS
MIPOAOIDKEHHUsI 00pa30BaHUs U AaJbHENIIeH TPy 10BON AEATEIbHOCTH.

[Iporpamma mo xumuu (yrIyOn€HHBI ypOBEHb) IpelHa3HaueHa Ui MCIOJb30BaHMS B
0o0pa30BaTeNbHBIX OPraHU3AlMSIX, PEANU3YIOIUX MporpaMMmbsl auddepeHupoBaHHOro (yriayOn€HHOTO,
npoUIBHOTO0) U3yUEHHUs OTACNbHBIX YU€OHBIX PEAMETOB HAa YPOBHE OCHOBHOI'O 00IIIEro 0Opa3oBaHusl.

Oo6pa3oBarenbHble (YHKIIMA XUMUH, U3y4yaeMoil Ha yriyOJIeHHOM ypOBHE, pealu3yloTcs B Ipolecce
(dbopmMHUpoBaHUs 3HAHUN OCHOB XMMHYECKOH HAyKH Kak 0OJaCTH COBPEMEHHOI'O €CTECTBO3HAaHMA, 00JacTh
MPAKTUYECKON JEATEIIbHOCTH YelIOBeKa U OJJHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYpBIL. 3ajada yueOHOro
npeaMera COCTOUT B ()OPMUPOBAHMM CHUCTEMbl XMMHUYECKMX 3HAHUH — BaXHEHIIMX (aKTOB, MOHATHUM,
3aKOHOB U TEOPETHYECKUX IOJIOKEHHUH, JOCTYMHBIX O0OOIIEHHH MHPOBO33PEHUECKOr0 XapakTepa, si3bIKa
HayKH, B MPUOOLIEHUN K HAyYHBIM METOAAaM IMO3HAHUS MPH HW3YYEHHUU BEIIECTB M XMMHYECKHX peakluH,
(GOpMUPOBAHUM M PA3BUTHH IO3HABATEJIbHBIX YMEHUN U CIOCOOOB NEATENBHOCTH UM HMX NPUMEHEHUU B



yueOHO-TT03HABATEIbHON M y4eOHO-HCCIIE0BATEIbCKON NEeATEIbHOCTH, OCBOGHUU IpaBUiI 0E30MacHOTo
oOpallleHus C BEIECTBaMU B TIOBCETHEBHOM KU3HHU.

Henu wu3ydeHHs] XUMUU OTPAKAIOT HAMNpaBlIeHHOCTh OOyYeHHs Ha pa3BUTHE U CaMOpa3BUTHE
JTUYHOCTH, (popMHpOBaHHE €€ MHTEIJICKTa U 00IIeH KyJIbTYpHI.

N3ydyeHne XMMHUM HaIIPaBJIEHO HA JOCTUKEHUE CIICAYIOLIUX LEIEH:

dbopMUpOBaHHE  UHTEIJICKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K  CaMOOOpPa30BaHMUIO,
COTPYJHUYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO pEIICHUH, CIIOCOOHOW aJanTUpOBaThCi K OBICTPO
MEHSIIOIIUMCS YCIIOBUSAM >KU3HU;

(hopMUPOBaHHE CHCTEMBl XUMHUYECKHMX 3HAHWH KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOW KapTUHBI
MHpa, KaK OCHOBBI JIJI1 TOHUMAHUsI XUMUYECKON CTOPOHBI SBJICHUM OKPY>KAIOIIETO0 MUPa, OCBOCHHUE SI3bIKA
HayKU;

npuoliieHre o0y4aroumxcs K  CaMOCTOSITENIbHOM — MMO3HAaBaTeIbHOM M HCCIIEI0BaTEeNbCKOU
JEeSTeIbHOCTH, K HAYYHBIM METOJaM MO3HaHUS, (JOPMHUPOBAHHE MOTHBAIMHM U PA3BUTHE CIOCOOHOCTEH K
W3Y4YEHUIO XUMUY;

¢dopmupoBanne oO0meH (YHKIMOHATHPHOH M €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, B TOM 4YHCIIE
YMEHUU OOBSCHATH M OICHUBATH SIBICHUS OKPY)KAIOLIEr0 MHUPA, MCIOJIb3Ysl 3HAHUSI U OMBIT, MOJy4YECHHbIC
IpU W3YYCHUHU XHUMUHU, MPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B MOBCEIHEBHON >XU3HM U TPYIOBOU
NEeSATEIbHOCTH;

pa3BuTHE y OOydarolMXCsl MHTEpeca K M3YyYEHHIO XUMHH U cdepaMm JesTeIbHOCTH, CBSI3aHHBIM C
XUMHEH, MOTHBallMi K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOGUIs U HANpaBICHHOCTH
JambHeHIero ooy4eHus;

OCO3HaHUE [IEHHOCTH XMMUYECKUX 3HAHUU B KU3HHU YEJIOBEKA, MOBBIIMICHUE YPOBHS 3KOJIOTHYECKOM
KYJIbTYpbl, HENPUSATUE AEUCTBUN, IPUHOCSILNX BPEJ OKPYKAIOLIEH cpefie U 310pOBbIO JIIOJEH;

npuoOpeTeHrne OOYYArOIIMMHCS  OIBITAa CAMOIO3HAHWS, KJIFOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITETEHIH ), HEOOXOAUMBIX /ISl pA3JIMYHBIX BUIOB JIEATEIHHOCTH.

Ha yrny6nénnoe usyueHue yueOHOTO mpeamera «XuMus» oTBoauTcs mo 136 gacoB B 8 u 9 kimaccax
(4 gaca B Henemo), TO ecTh 2 Yaca B Heaemo 3a cu€t obs3arenbHoit vactn OOIT OOO u 2 yaca 3a cuér
gactu OOII OO0, dpopmupyemoii ydacTHUKaMH 00pa3oBaTesIbHBIX OTHOIIeHUH. Becero 272 waca 3a nBa
roaa o0y4eHusl.

COIEPKAHUE OBYYEHUS

8 KJIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE TIOHATHUS

XuMusi — BaKHas OONACTh €CTECTBO3HAHMSI M TMPAKTUYECKOW NEeATENbHOCTH dYenoBeka. I[Ipemmer
xumuH. Ponb XMMUU B KU3HU uenoBeka. KpaTkue cBelneHUss 00 WCTOPUU BO3HUKHOBEHHSI U Pa3BUTHUS
XUMHM. XUMHUA B cuctemMe Hayk. Tema m BemectBa. DU3MYECKHME W XMMHUYECKHME CBOWCTBA BEIIECTB.
ArperaTHble COCTOSIHUSI BemlecTB. [IOHATHE O TEOPETHYECKUX U IMIUPUUECKHMX METOJaX TO3HAHUS B
€CTeCTBEHHbIX HayKax. lIpencraBieHus o HaydyHOM MO3HAaHMM Ha SMIMPUYECKOM YPOBHE: HAOIIOACHHE,
U3MEpEeHUe, SKCIEPUMEHT, MOJEeIHpoBaHUE, BbluMciaeHHe. [IpencraBieHuss O HaydyHOM IIO3HAHMM Ha
TEOPETUYECKOM YpOBHE: Hay4dHbI€ (aKThl, MpoOIeMa, TUI0Te3a, TEOPHS, 3aKOH.

SA3b1k xuMuu. UCTOUHUKH XUMHUECKON HHOpMAIIHH.

[TonsTHe 0 MeTomax pabOTHl ¢ XMMHUYECKUMH BermiecTBaMu. OO0pya0BaHNEe MIKOJILHOW XUMUYECKOU
naboparopuu. [IpaBuna 6e30macHOro oopaIeHus ¢ BEeecTBaMy U JTJa00paTOPHBIM 000pyAOBaHUEM.

Uucteie BemecTBa u cMmecH. [IpupoiHbie cMecH: BO3IyX, TPUPOIHBINA ra3, He(Th, MPUPOTHBIE BOJIBI,
TOpHBIE TIOPOABl U MHUHEpasbl. [[OHATHE O TOMOTEHHBIX M TeTepOTreHHBIX cMmecsX. CrocoObl pa3eneHus
cMmeceii. OYncTKa BEILECTB.



BemectBa M XMMHYECKHE peakIMH. ATOMBI U MOJEKYJIbl. XUMHUYECKHE HJIEMEHTh.. CHMBOIIBI
XUMHMYECKHX JJeMeHTOB. IIpocTeie M cioxxkHble BemecTBa. Meramisl ¥ HemeTauisl.  Bemecrtsa
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOT'O CTPOEHUS.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. OmnpezeneHne BaJCHTHOCTH 3JIEMEHTOB MO (GopMmyliaM OMHAPHBIX COCIWHEHMHA W COCTaBJICHUE
¢dopmyn OWHApHBIX COCIMHEHHWH 10 BaJCHTHOCTU 3JeMeHTOB. OTHOcUTeNbHas aTOMHas Macca.
OtHocuTenbHAasE MOJEKYJIspHas Macca. MaccoBass [10J11 XUMHUYECKOIO 3JIEMEHTa B  COEIMHEHUHU.
Haxoxxnenue npocreiiiieit popmyJibl BEILIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo Bemectsa. Monbs. MomsipHas Macca. B3anMocBsi3p Koau4ecTBa, MacChl M 4HCIIa
CTPYKTYPHBIX €IUHMII BellecTBa. PacueTsl mo ¢opmynaM XHMHUYECKHUX COeJUHEHHH. MousipHas Macca
cMecu BemiecTB. MospHas 10JI1 XMMHMYECKOIO D3JEMEHTa B coequHeHuu. HaxoxkneHue mnpocrenniei
(bopMyIIbl BEIECTBA 110 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

du3nyecKkue U XUMUYECKUE ABJICHUSA. XUMHUUYECKasl peaklds U €€ IPU3HAKU. YCIIOBUS MPOTEKAHUS
XUMHUUYECKHUX peakuuil. 3aKOH COXpaHEHMs] MacChl BELIECTB. ATOMHO-MOJEKyJspHas Teopus. JKu3Hp u
nestenpHocTh M.B. JlomoHocoBa. Xumudeckue ypaBHEHMs. TUIBI XMMHUYECKUX peakUUi (COeqUHEHMS,
pasioKeHus, 3aMelIeHus, 0OMeHa). PacdeTsl M0 XMMHUYECKIM YpaBHEHUSIM.

OKCIIEpUMEHTAJIbHOE W3YYEHHE BELIECTB M SIBJICHHUHA. 3HAKOMCTBO C XMMHYECKOM IIOCYyHOH, ¢
npaBujiaMu paboThl B 1a0OpaTOpPUU U MpueMaMu oOpamieHus ¢ JabopaTopHbIM o0opynoBanueMm. M3ydenue
U omnucaHue (QHU3NUECKUX CBOMCTB OOpa3llOB HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETaJUIOB.
Habnronenne ¢usmueckux (TUIaBI€HHWE BOCKA, TasHUE JIbJIa, PACTUpAHUE caxapa B CTYIKe, KUICHHE U
KOHJICHCALIUS BOJbl) U XUMUYECKUX (TOpPEHUE CBEYM, IPOKAJIMBAHUE MEIHOI MPOBOJIOKHU, B3aUMOJICHCTBUE
COJIbl WJIM MeJla C COJITHOM KHUCIIOTOH) siBneHud. O3HakoMiIeHHEe ¢ 0Opa3lamMH BEUIeCTB KOJUYECTBOM |
Moib. HaOmrosenue m omnMcaHue NPU3HAKOB IMPOTEKaHMs XMMHUYECKUX peakuuil (pasjiokeHue caxapa,
B3aUMO/JICHCTBHE CEPHON KHUCIIOTHI C XJIOPUIOM OapHsl, MoJydeHue U pasioxenue ruapokcua meau (1) mpu
HarpeBaHUM, B3auMojeiicTBue jxene3a ¢ pactBopoMm comu meau (I1). M3ydenue crocoOoB pasieneHus
cMecei (¢ MoMOIIbI0 MarHuTa, (GUiIbTPOBAaHUE, BhITAPUBAHUE, JUCTUILIALUSA, XpoMaTorpadust), mpoBeaeHUE
OYUCTKU TOBapeHHOW comu. HabmrioneHue M omucaHue OIBITOB, WIIIOCTPUPYIOIIMX 3aKOH COXPAaHEHUs
MAaccChl.

Baskneiimue npeacraBuTe I HEOPraHUYeCKHX BelleCTB

[IpencraBnenust o razax. Boznyx — cmech rasos. CocraB Bo3ayxa. 3akoH ABorajapo. MosspHbIi
00bEM ra3oB. OTHOcHTENbHAsl IMJIOTHOCTH Ta3oB. OmpeserneHUe OTHOCHUTEIbHONW MOJEKYJISIPHONW Macchl
ra3o00pa3HOro BEIIECTBA MO M3BECTHOW OTHOCHUTEIbHOW MIOTHOCTH. OOBEMHBIE OTHOILIEHUS Ta30B MpHU
XUMHUYECKUX PEaKLUsX.

Kucnopon — snemeHT u mpoctoe BemecTBo. HaxoxkaeHue kuciaopoja B NpHUpoAe, (U3NYECKUE U
XMMHUYECKHE CBOICTBa (peakiuu ropeHus u okucienus). [Ipoueccel okuciaeHus B ;kuBoi npupojie. OKCUabL.
[Ipumenenue kucnoponaa. CriocoOsl ojydyeHus: KUCI0poa B 1abopaTopuu U NpoMblluieHHOCTH. [ToHsTHE O
karanuzarope. KpyroBopor kucinopona B mnpupoae. O30H — auloTponHas MOIUGHUKAIMSA KHCIOPOJa.
O30HOBBIH CII0H, €r0 3HaUEHUE ISl )KUBBIX OPraHU3MOB. Pa3pyiieHne 030HOBOTO CIIosl.

TennoBoit 3hPexT XuMudIeckol peakuu, TEPMOXUMHUYECKUE YPaBHEHHMS, K30~ U DHIAOTEPMUUYECKUE
peakuuu. Tornuso. Vcrionb3oBaHue yriisg U METaHa B KayecTBe TOIUIMBA. 3arpsi3sHeHHe Bo3ayxa. [lonsarue o
MapHUKOBOM Y deKTe.

Bomopon — snemeHT u mpoctoe BemlecTBO. HaxokaeHuwe Bojopoia B IpHpoje, (U3NYecKue H
XMMUYECKHE CBOMCTBA, MPUMEHEHUE, criocoObl noaydeHus. [lonsTue o kuciaorax u coisx. Mcnonp3oBanue
BOJOPOJia B Ka4€CTBE TOIINBA.

Boma. ®usunyeckne cBoucTBa Boabl. Boma kak pactBopurtens. PactBopsl. HacelmeHHblE 1
HEHaCBILIEHHbIE pacTBOphl. PacTBopuMoCTh BemiecTB B Boje. DakTophl, BIMSIONIME HAa PacTBOPHUMOCTH



TBEpIBIX M Ta3000pa3HbIX BemecTB. CrnocoObl BBIPAXKEHUs KOHIEHTPALMU PAcTBOPOB: MaccoBas A0JIA
PacTBOPEHHOTO BEIECTBA, MOJIIPHAsl KOHIICHTpauus. Poib pacTBOpOB B IPUPOJIE U B )KU3HU YEIOBEKA.

Xumuueckue cBoiicTBa BOjbl. [loHsitue 00 ocHoBanusax. [lonsarue o6 wmHAmKaropax. KpyroBopot
BOJIbI B IPUPO/JE. 3arpsi3HEHNE IPUPOIHBIX BoA. OXpaHa U OYMCTKa IPUPOAHBIX BOI.

Knaccupukanuss ~ HEOPraHMYECKUX  COCAMHEHUI. Oxcunpl.  Kiaccudukanus — OKCHAOB:
coneoOpasywomue (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIE) H HecoyieoOpasyromme. MexayHapoHas
HOMEHKJIaTypa OKCHJOB. TpHBHaJIbHbIE Ha3BaHMs OKcuAOB. Dusnueckue U XapaKTepHblE XMMHUYECKHE
CBOWCTBA OKCHJOB (B3aMMOJICHICTBHE C BOJOM, C KUCIOTAMU M OCHOBAHUSAMH, C JPYTMMH OKCHJAMH).
ITosrydyeHne OKCUIOB.

[lonsiTiE O THUAPOKCHIAX — OCHOBAHMAX M  KHUCIOPOICOAEP)KAIUX KHUCIOoTaxX. KuciaoTsl.
Knaccudukanus xucnor. MexxayHapo/iHasi HOMEHKJIaTypa U TpUBHAJIbHbIE Ha3BaHMs KucaoT. dusnyeckue
U XMMHYECKHE CBOICTBa KHMCIOT (B3aUMOJEHCTBUE C METallaMH, ¢ OKCHUAAMU METAJUIOB, OCHOBAHUSAMHU U
coinsimu). Psan aktuBHoctm MeramwioB H.H. bekerosa. Ilomyuenue xucnor. Kucinorsl B mpupoje,
IIPUMEHEHHUE BaKHEUILINX KUCIIOT.

OcHoBanus. Knaccudukanus oCHOBaHUM: LIEOYM U HEPACTBOPUMBIE OCHOBaHMA. MexXyHapoaHas
HOMEHKJIaTypa ocHOBaHMU. TpuBuaibHble Ha3BaHUs ocHoBaHUU. Illenoun, ux cBoiicTBa (B3auMoaeiicTBHE €
KHUCJIOTHBIMU OKCHJIaMH, KHUCIOTaMU M COJIIMH) U CIIOCOObI mosyyeHus. HepacTBopuMble OCHOBAaHUS, UX
CBOWMCTBAa (B3aUMOJICHCTBHME C KHCIOTaMH) W CIOCOOBI monydeHus. AmdorepHocTh. [loHsTHE 00
aMm(pOTEepHBIX T'HAPOKCHAAX (Ha MpUMEpe TUIAPOKCUIOB IIMHKA W AJIIOMHUHHS): XMMHUYECKHE CBOICTBa
(B3auMoOIeHiCTBUE C KUCIOTaMH U LEI0YaMHU) U MOJTYUYCHHE.

Comu (cpenHue, KHCIble, OCHOBHbBIE, JBOMHBIE). MexayHapoqHass HOMEHKJIATypa COJei.
TpuBunanbHbple Ha3BaHMs cojied. PU3MYECKUE U XapAKTEPHbIE XUMUYECKHE CBOMCTBA HA IIPUMEPE CPEIHUX
cousieit. [lonmyuenue comnen.

I'enernueckas cBs3b MEX/1y KJIJacCaMH HEOPraHUYECKUX COECTUHEHUH.

DKCIepUMEHTAIbHOE U3yUEHHUE BELLECTB U SIBJICHUA:

KOJIMYECTBEHHOE ONPEIEIICHNE COEPKAHUS KUCIOPOJa B BO3AYXE;

noJjry4eHue, cooupanue, pacro3HaBaHUe U U3y4eHHE CBOMCTB KMCIOPOa;

HaOJI0ICHNEe B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM M YCIOBUI BOSHMKHOBEHHS M MPEKpAIlEHUs
TOpEHMUS;

03HaKOMJIEHHE ¢ 00pa3llaMu OKCHJIOB M OITMCAaHHE UX CBOMCTB;

NoJIy4eHue, coonpaHue, pacro3HaBaHie U U3y4eHHEe CBOMCTB BOJOpoa (TopeHue);

B3aMMO/IeHicTBUE BoJopoaa ¢ okcuaoM meau (I1);

HCcleIoBaHNe 0COOEHHOCTEN pacTBOPEHHUS BELUIECTB C Pa3IM4HON pacTBOPUMOCTHIO;

MIPUTOTOBJIEHUE PACTBOPOB C OMPE/EIIEHHON MacCOBOM 10JIel paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHON MOJISIPHOM KOHIIEHTpAlMeN paCTBOPEHHOTO BELIECTBA;

B3aMMO/ICIICTBUE BOJbI C METAJUIAMHU (HATPUEM U KAJIbLIEM);

oTpesieNIeHUE pacTBOPOB KUCIIOT U IIEI0Yel ¢ MOMOIIbI0 HHAUKATOPOB;

UcclieIoBaHHe 00pa3lloB HEOPraHUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB;

u3ydeHue B3aumojeiictBus okcuaa meau (11) ¢ pacTBOpoM CepHO#M KHCIOTHI, KUCIOT C METaUIaMH,
peaKkuuii HeUTpaIu3aluu;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUMN, BBITECHEHUE OJJHOTO METaljIa IPYTUM U3 PacTBOpa COJI;

B3aMMOJIEICTBUE TMAPOKCHIA IMHKA C pACTBOPAMHU KHCIIOT U IIEJI0YEH;

pelLIeHne YKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETUHEHUI.

Ilepuoanueckuii 3axoH U Ilepuoanyeckas cucrema xXumu4yeckux diemenTon /. M. Menaeneesa

Crpoenne aToMOB. Xumuueckas cBa3b. OKHUCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH.



[lepBrle TOMBITKK KiIacCUPUKAMK XUMHUYECKHX aieMeHToB. [loHsTHe O rpynmax (cemeiicTBax)
CXOAHBIX 3JIEMEHTOB: IIEJIOYHBIX U LIEJIOYHO3EMEIbHBIX METalllaX, rajJloreHax, MHEPTHBIX (0JaropoaHbIX)
razax. DJIeMeHTbI, KOTOpbIe 00pa3yloT aM(pPOTEPHBIE OKCHUJIBI U THIPOKCHIBI.

[Tepuoanueckuit 3akon. Otkpsitue [lepuoanueckoro 3akona. I[lepuoanueckas cucreMa XUMHYECKUX
anemenToB /1. . MenneneeBa. KopoTtkonepuoanas u uimHHONIEpUOAHAs (HOPMBI TaOIUIIBI
«Ilepuognyeckas cucrema xumudeckux asnemeHToB JI. . MenneneeBay. Ilepuonbt u rpymmbel (A- u b-
TPYIIIIBI).

Crpoenue aromoB. CoctaB atoMHbIX siaep. M3oTonsl. PaqnoakTHBHOCT. DJIEKTPOHBI. DJIEKTPOHHAsS
opOuTa b. DHEPreTUUECKHE YPOBHU M MOIYyPOBHH aroMa: s-, P-, d-opOuTanu. DJIeKTpOHHbIC KOHPHUTYpaIH
U 3JEeKTpoHHO-Tpaduueckue (opmynsl aTtomMoB. DU3HYECKHIA CMBICI TOPSIKOBOTO HOMEpa, HOMepa
neprofa W rpynnbl 3nemMeHTa. CTpoeHUe JJIEKTPOHHBIX 000JI09eK aToMOB mTepBbiX 20 XUMHYECKHX
anemeHToB [lepuoanueckoit cucremst . M. Menneneesa: pacnpeneneHyue 3J€KTPOHOB 10 JHEPreTUYECKUM
YPOBHSIM, OJIYpOBHSM U opOutansm. Ousznyeckuit cmbica [lepuoguyeckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHHs pajauyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB, METAIIMYECKUX H
HEMETAITMYEeCKUX CBOWCTB MO TpymmaMm U mnepuojgam. V3MeHeHHe KHCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHUI XMMHUYECKHUX 3JIEMEHTOB B IEPUO/IaxX U Ipymnax. XapakTepUCTUKa XMMHUYECKOI0 3JI€MEHTa 110
ero nostoxkenuto B [lepuoanueckoit cucreme /. . Menneneesa.

3nauenue llepumonnueckoro 3akoHa u Ilepuoguueckodl CHCTEMbl XUMHUYECKUX 3JIEMEHTOB s
pa3BuTHs HayKu U npakTuku. J[. 1. MenaeneeB — ydeHbId U IpaKJaHHH.

DNEKTPOOTPUIIATEILHOCTh XUMHUYECKHUX DJIEMEHTOB. XUMHUUYECKasi CBSA3b. BHUIBI XUMUYECKOU CBS3H:
KOBQJICHTHAS TIOJISIPHAs CBSI3b, KOBAJIICHTHAS HEMOJSIPHAS CBS3b, HOHHAS CBsI3b. MexXaHM3Mbl 00pa30BaHUs
KOBaJICHTHOM M MOHHOMU CBSI3H. DIIEKTPOHHBIE U CTPYKTYpHBIE (hopMyIibl BemecTB. KaTHOHBI U aHHOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THUIBI KPUCTALIMYECKUX PEIIETOK: MOHHAs, aTOMHas,
MOJIEKYJISIpHAsl U UX XapaKTEPUCTUKH.

Crenenp oxucienus. OnpenerneHue CTENEHEW OKHUCICHUS aTOMOB B OHHApHBIX COEIUHEHUSX.
OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. [Ipoleccel OKUCIEHUS M BOCCTAHOBJIECHUA. OKHUCIHATENN U
BoccTaHOBUTENHU. (COCTaBIEHHE YpPaBHEHUH TIPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN U
paccTaHOBKa B HUX K03()(HUIIMEHTOB METO/IOM 3JIEKTPOHHOTrO OanaHca.

OKCIIEpUMEHTAIBHOE U3YyUYEHHE BEILIECTB U SIBJICHUI:

O3HAKOMJIEHHE C 00pa3liaMi METaJIIOB M HEMETAJUIOB,;

MOJIETTUPOBAHUE CTPOEHUS MOJIEKYJI IIPH TIOMOIIM PUCYHKOB, MOZIEIIEH, JIEKTPOHHBIX U CTPYKTYPHBIX
hopmyu;

IIPOBEJIEHUE OMBITOB, WIIOCTPUPYIOIIUX IPUMEPBHl OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX pEaKLUn
(ropenue, peakluu pas3ioKeHUs, COEIUHEHU).

MexnpeamerHblie CBA3H

Peanuzanus MeXIpeIMETHBIX CBsA3ed MpPU HM3YYEHUM XUMHUM B 8 Kilacce OCYILECTBIISETCS 4depe3
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK U MOHSATHH, MPUHATHIX B OTAEIbHBIX
€CTECTBEHHBIX HayKax.

OOme ecTecTBEHHO-HAy4YHbIE MOHATHUS: sIBJIEHHE (Ipollecc), HayuyHbId (akt, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KJacCHU(UKalUs, MepUOJUYHOCTh, HAOIIOACHHUE, DKCIEPUMEHT, MOJAEINPOBAHUE,
U3MepeHNe, MOJIETb.

®usuka: sABIEHUS NPUPOJbI, (DU3MYECKHE SBJIEHUS, BEIIECTBO, TENO, (U3MUYECKHE BEIMUYUHBI,
€IMHUILIBI U3MepeHus, 00bEM, Macca, arperaTHble COCTOSIHUE BEIECTBA, aTOM, 3JIEKTPOH, MPOTOH, HEHTPOH,
MOH, MOJIEKYJIa, CTPOCHHE Ta30B, KUAKOCTEH M TBEPHAbIX (KPUCTAJUIMYECKUX) TeJl, IEKTPUUECKUIl 3apsj,
KOJIMYECTBO TEIIOTHI.

buonorus: 6uocdepa, porocunres, mpoieccsl 00OMeHa BEIIECTB.



I'eorpadus: armocdepa, ruapochepa, MUHEpaATIBI, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOTTaeMbIe, TOTUTHBRO,
BOJIHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOACTBO, XUMHYECKHE TEXHOJIOTMH, CHIPbE, KOHCTPYKIMOHHBIE
MaTepHabl.

9 KJIACC

BemecTBo M XMMHYECKas peaKkuust

[loBTOpeHne u yriybieHue 3HAHUNW OCHOBHBIX pa3fenoB Kypca 8 kiacca. CTpoeHHE aTOMOB.
CBoiicTBa aTOMOB XMMHUYECKUX JIEMEHTOB, UX KOJIMYECTBEHHbIE  KAU€CTBEHHBIE XapaKTePUCTUKHU (paauyc,
ANEKTPOOTPHUIIATEILHOCTh, JHEeprus HoHuzauuu). [locnenoBaTenbHOCTh 3aMOJHEHHUS  AJIEKTPOHHBIX
opbutaneii aroMoB MalblX MepuoAoB. OcCoOEHHOCTH 3aMOJHEHUS JJIEKTPOHHBIX OpOuTaneil aToMoOB
6onpmmx nepuooB. [lepuoandeckas cucteMa XUMHYECKUX JIEMEHTOB B CBETE MPEICTABICHUI O CTPOCHUHU
atoMa. CreneHb OKHCIEHMsSI M BaJIEHTHOCTb. [lpencraBieHuEe O NMEPUOIUYECKOM 3aBUCUMOCTU CBOMCTB
XUMHUYECKHUX  DJIEMEHTOB  (3JIEKTPOOTPULATENIBHOCTh, OKUCIMTEIBbHO-BOCCTAHOBUTEIbHBIE  CBOICTBA,
KHMCIIOTHO-OCHOBHBIE CBOICTBA OKCUOB U THJIPOKCHUJIOB) OT CTPOEHUS aTOMa.

CrpoeHnue BeuiecTBa. Bemiectsa B TBEpJOM, KUAKOM U ra3000pa3HOM COCTOSIHMM. Buibl XuMuuyeckoit
CBSI3M: MOHHAs, KOBAJICHTHAs (HEMOJsApHAas, MOJIsApHas); OOMEHHBIM M JTOHOPHO-aKIIETITOPHBIN MEXaHH3M
o0pa3oBaHMs KOBAJICHTHON CBSI3H.

MexxMoneKyNapHble  B3auMOCHCTBUA (BOAOpPOAHAsl CBs3b, CWibl Bau-aep-Baanbca). Twurmbl

KPUCTAJUTMIECKUX PEIIETOK — aTOMHAs!, HIOHHAS, METAJNTNIECKasi, MOJICKYJISpHAst — U 0COOEHHOCTH MX
CTpOEHHMsI. 3aBUCUMOCTb CBOICTB BEILIECTBA OT TUIA KPUCTAJUINYECKOM PEIIETKH U BUJa XUMHUUYECKOM CBSI3U.

OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKaHUs XUMUYECKHX peakiuil. Knaccudukamus XUMHUYECKHX

peakuuii Mo pa3jaruyHbIM IpuU3HaKaM (IO YHCIY U COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G (heKTy, 0 U3MEHEHHIO CTETIeHEH OKHCICHUS XMMHUYECKUX DJIEMEHTOB, IO 00paTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa, [0 arperaTHOMY COCTOSIHUIO PEarupyroiux BEIIECTB).

DneMeHThl XMMUYECKOH TEePMOAMHAMHUKU. DHEpPreTuka XMMUYECKHX peakiuil. TermmoBod >(Qext
XUMHUYECKON peakiuu. DK30- U 3HIOTEPMUYECKHE PEAKINH, TEPMOXUMHUYECKUE yYpaBHEHUs. 3akoH ['ecca u
€ro CJEeACTBUSA. BBIYMCIIEHHS 10 TEPMOXUMHYECKUM YPAaBHEHUSIM.

[TonsiTHE O CKOPOCTHM XMMHYECKOM peakiuu. 3aKoH JIeHCTBYOIUX Macc. DakTopsl, BIMSIOMIME HA
CKOPOCTh XUMUUYECKOU peakiuu. JHeprus akTuBanuu. [lorstue o karanuze. @epmeHTsI. UTHTHOUTOPHI.

[lonatne 00 o0OpaTMMBIX M HEOOpPaTMMBIX XUMHMUYECKHX peakuusx. [loHATHE O XUMHYECKOM
paBHoBecuu, npuHMn Jle Illarense. YcnoBus cMeleHns XMMUYECKOTO paBHOBECHs. DaKTOPBI, BIHUAIOLINE
Ha COCTOSIHHE XMMHYECKOrO paBHOBecHsA. [IporHosupoBaHuEe BO3MOKHOCTH IIPOTEKaHUS XHMHUYECKHUX
IpEeBpallleHH B pa3IMyYHBIX YCIOBHSIX HAa OCHOBE IPEJCTABICHUH 00 M3yUEHHBIX 3JE€MEHTaX XMMHUYECKOH
KMHETUKHU U TEPMOJUHAMUKH.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  CBOMCTBA
XUMHYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHW OKHCJIEHUS. Ba)KHblE OKHCIMTENN U BOCCTAHOBUTEIM.
Ilepmanranar kanust (xapakrtepuctuka). CocTaBleHHE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCTIOJIb30BAaHUEM METO/1a HJIEKTPOHHOI0 OajaHca.

DIeKTpoNMTHYECKas Jucconuansa. XMMUYECKHE PEaKI[UU B PaCTBOPax. Te€opHsl 3IEKTPOIUTHYECKON
muccornmanuu. PactBopenne kak  (pusuMko-xumudeckuid  mporecc. [loHstme o THAparax U
KPHUCTAJUIOTUAPATAX. OJEKTPOJMTBI W HEIIEKTPOJUTHl. KaTWoHbI, aHMOHBL. MexXaHu3M aucconuanuu
BEIIECTB C pa3jIMYHBIM BUAOM XUMHUYECKOM cBA3M. CuibHble M ciabble 31MeKTposiuThl. CTerneHsb
JUCCOLMAlUyU, KOHCTaHTa juccouuanuu. HMoHHOe mpousBeneHHe BOAbl. BonopoaHslii IOKa3aTelb.
WNHaukaTopel. DIEKTPOIUTHYECKAs] TUCCOLUALNS KUCIIOT, OCHOBAHUMN U COJIEH.

Peakiium voHHOro oOMeHa. YCJOBUS NPOTEKaHHs pPEaKUUd HOHHOrOo oOMeHa. MoueKylspHbIe,
MOJIHbIE M COKpAIlleHHblE HOHHBIE ypaBHEHHs peakiuii. CBOICTBa KHCIIOT, OCHOBaHMI M COJIEH B CBETE
MIpe/ICTaBICHUI 00 AMEKTPOIUTHYECKON Jucconmanui. KauecTBeHHbIE peakiuy Ha HOHBI.



I'maponus coneil. MoHHbIE ypaBHEHHs] THAPOIU3a CoJied. XapakTep Cpelbl B BOIHBIX pAacTBOpax
COJIEH.

OKCHEPUMEHTAIBHOE U3YYEHHE BEILECTB W SIBIICHUI: O3HAKOMJIEHHE C MOJEISMH KPUCTAJUIMYECKHUX
PEIIeTOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB W HEMETAUIOB (TpaduTa M aiMasa), CIOKHBIX BEIIECTB
(xyopuia HaTpHs);

HCCIIeIOBaHKE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM PEakiuu OT BO3EHCTBUS pa3InyHbIX (aKTOPOB;

OTIBITHI, WILTIOCTPUPYIOIINE 00PaTUMOCTh XUMUYECKUX PEaKIUi;

HCCIEA0BAHUE JEKTPONPOBOJHOCTH PACTBOPOB, IIPOLIECCAa AUCCOLMAIIMN KUCIOT, 104 U COJIeH;

MIPOBEJICHUE OIBITOB, WUTFOCTPUPYIOMIMX MPU3HAKKA MPOTEKAHMS PEaKIMii MIOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIJIEJICHUE Ta3a, 00pa30BaHUE BOJbI);

MPUMEHEHNE UHIUKATOpOB (JIakMyca, MeTHIIoOpanka U ¢eHondranenna) 1ist onpeaeacHus Xxapakrepa
Cpelibl B paCTBOPAX KHUCIIOT, OCHOBAaHUU U COJIEH;

MPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaAKIIUI
(ropeHue, peakinu pa3ioKeHus, COCAMHEHUS);

pacro3HaBaHUE HEOPTaHMYECKUX BEIIECTB C TOMOIIbIO KAYECTBEHHbBIX PEAKIINI HA NOHBI;

pelIeHre SKCIEPUMEHTANIbHBIX 337a4 1Mo TeMaM: «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMN,
«'maponus conen», «IEKTPOIUTHUECKAS JUCCOLIMALI.

HeMmeTa/uibl M UX COeIUHEHUS

OO6mas xapakrepucTuka HeMeTaiioB. OCOOCHHOCTH CTPOCHHS AaTOMOB XHMHUYECKHUX DIIEMEHTOB,
MPOCTBIX  BEWIECTB,  auioTponus.  OKHUCIWTEIbHO-BOCCTAHOBUTENIbHBIE  CBOWCTBA  HEMETAJIOB.
CpaBHHTEIIbHASI XapaKTEPUCTUKA COCIUMHEHU HEMETAJIOB.

OOmass xapaktepucThka ramoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTEIEeHU
okucienus. CtpoeHue U GU3MUYECKUE CBOWCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUYECKHE CBOWMCTBA HA
npuMepe xjiopa (B3auMOJEHCTBHE C MeTaUlaMH, HEMeTajUlaMH, BOJOM, Ierno4amu). XIIOPOBOJIOPOA.
ConsiHast Kuca0Ta, XMMUYECKHE CBOMCTBA, IIOJydyeHue, NpuMeHenue. JleiicTBue Xjiopa u XJI0poBOAOpoJa Ha
OpraHM3M 4YeJjoBeKa. BaxHeilmme Xjaopuasl W UX HaxoxkJaeHue B npupoge. llonstue o
KHUCJIOPOJICOACPIKAIINX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OcoOEHHOCTH CTpPOEHUsI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
(hu3UYEeCKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPBI. AJNTOTPONHBIE MOAU(DHUKAIIUN KUCIOPOIa U
cepbl. XMMHUYECKHE CBOMCTBA Cepbl (B3aUMOJEHCTBHE C HEMETAJUIaMH, METAINIAMU, KOHLIEHTPUPOBAaHHBIMU
a30THOM U cepHO kucnoTamu). CepoBOOpOI, CTpOeHHE, (PU3NUECKHe U XMMUUYECKHE CBOMCTBA (KHUCIOTHBIE
U BOCCTAHOBUTENbHbIE CcBOWCTBA). OKCHIBI Cephl KaK MPEACTABUTENU KUCIOTHBIX OKCcHAOB. CepHucras
kucnotra u ee conu. CepHas Kucjiora, pU3MUYECKHe U XUMUYECKHE CBOWCTBA (0O0IIME Kak MpeICTaBUTEINS
Kiacca kuciaotr u crneuuduueckue). Coau cepHOM KHUCIOThI. XUMHUYECKHE pPEaKIMH, JeKallue B OCHOBE
MPOMBIIIJICHHOTO CIIOoc0o0a MOJIy4eHHsI CepHOM KHUCIOTHI. [IpencTaBienns 0 XUuMUYECKOM MPOU3BOJICTBE U
CBSI3aHHBIX C HUM Tpodeccusix. [IpumeHenue cepHoil KUCIOTH U cynbdaToB. KauecTBeHHBIE peakiuu Ha
cynbdut-, cynbpua- u cynbdar-annonsl. HaxoxaeHue cepel U €€ COCIUHEHUH B MPUPOJE. XUMHUYIECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COCAUHEHHSIMH Cepbl (KUCIOTHBIE HOXAH, 3arps3HEHHE BO3AyXa),
CHOCOOBI €r0 MPEeOTBPAIICHHUS.

OO6mras xapaktepucTuka 37meMeHTOB VA-Tpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHCJICHUSI.

A3oT, pacmpocTpaHeHHWE B Mpupone, (HU3WYECKHEe U XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
MeTaJUlaMH, BOJOPOJIOM, KHCIOposaoMm). KpyroBopor azora B mpupoae. AMMHUAK, €ro (Qusnyeckue u
XUMHUYECKHUE CBOMCTBA (OKMCICHHE, OCHOBHBIE CBOMCTBA BOJHOTO PAacTBOpa), MPUMEHEHHUE U TMOJYyUCHUE B
nabopatopuu W MPOMBIILIEHHOCTH. VIOH aMMOHUS, JOHOPHO-aKIENTOPHBIA MEXaHU3M ero oOpa3oBaHMUS.
Conu ammoHHUsI, UX (PU3MUECKHE U XUMUYECKUE CBOMCTBA (Pa3joKEHUE U B3aMMOJICHCTBHE CO MIEIOYaMU),
npuMeHenne. KayectBeHHas peakius Ha woHbl ammoHus. Oxcuner azorta (I, 11, 11, IV, V). Asotucras



KHCJIOTa. A30THas KHUCIOTa, €€ ToJlydeHHe, (u3nueckne M XUMHYECKHE CBOMCTBa (oOmme Kak
MIPeICTaBUTEINS KJ1acca KUCIIOT U celu(puIecKue), npuMeHeHne. XUMUYECKUEe PEeakKIlny, JIeXkKallle B OCHOBE
MOJIyYEHHUsI a30THOM KHUCIOTHI B MPOMBINUIEHHOCTH. HutpaThl W HuTpuThl. KauecTBeHHBbIE peakiuu Ha
HUTpPAT- ¥ HUTPUT-aHUOHBL. XHMMHUYECKOE 3arps3HEHHE OKPYXKAIOIIEH cpelbl COCAMHEHUSMH a30Ta
(KUCIIOTHBIE JOXAM, 3arpsiI3HEHUE BO34yXa, [I0UYBBI U BOJJOEMOB).

dochop, amnorponHsie mMomudukanuu (ochopa (O6enplii m KpacHbii Gocdop), puznueckue u
XMMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C METAJIaMH, KUCIOPOJOM, raJIor€HaMu, KOHLIEHTPUPOBAHHBIMU
a3otHoi W cepHoii kucimoramu). Oxcuabl dochopa (I, V), dochopuas kucinora, ¢usuuyeckue u
XUMHYECKHE CBOWCTBA, monydeHue. KadectBenHas peakmust Ha (ocdar-uonsl. llpencraBienus o
rajorenunax gpocgopa (111, V).

[lonsiTe o0 MuHepalibHBIX ynoOpeHUsix. A30THblE, QochopHble, KOMIUIEKCHBIE YIOOpEHHUS.
XuMUYecKoe 3arpsa3HeHHe OKpYKarollel cpeibl CoeIMHEHUsIMHU a30Ta U dochopa.

O6mas xapakrepuctuka 37eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
CTETIeHU OKUCIICHHUS.

VYrnepon, amnorponsble Moauduxamuu (rpadut, anmas, ¢ymiepeH, rpadeH, HAHOTPYOKH),
¢u3nveckne ¥ XMMHUYECKHE CBOWCTBA NMPOCTHIX BEIIECTB (B3aMMOACHCTBHE C METAJUIAMH, HEMETAIJIAMH,
KOHIICHTPUPOBAHHBIMHU a30THOM W cepHOMl kuciotamu). [lonsitue 06 aacopobiuu. Kpyrosopor yriepona B
npupoje. OKCHIBI yriaeponaa, ux (GU3NYecKue U XUMHUECKUE CBOWMCTBA, ACHCTBUE Ha YKMBBIC OPTaHU3MBI,
MOJIyYEHUE W MMPUMEHEHHE. JKOJIOTHIECKHIE MPOOIeMBI aTMOC(EpHI, CBsI3aHHBIC ¢ OKcHoM yriaepoaa (IV).
VYronpHas KMCIOTa U €€ COJIM, UX (PU3UYECKHEe U XUMHUYECKHE CBOWMCTBA, IMOJIyUEHHE U INPUMEHEHHE.
Kap6onartsl, ruapokapOoHathl, ux cBoiicTBa. KauecTBeHHas peakiusi Ha kapOoOHAT-HOHBI. Mcmonb30BaHue
KapOOHATOB B OBITY, MEIMUIIMHE, TPOMBILIUIEHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHayanbHble TOHATHUS 00 OpPraHMYECKHUX BEIIECTBaX Kak O COCAMHEHMSIX yIjepoja:
yrIeBOJIOPOAbl (METaH, 3TaH, JTUJICH, alleTWJIEH), 3TaHOJ, TJHMIEpUH, YKCycHas Kuciorta. [IpupoaHbie
MCTOYHHKH YTIEBOAOPOAOB (Yroib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX MEPepabOTKH, UX POJIb B OBITY U
NPOMBIIIICHHOCTH. [loHATHE O OMOIIOTMYECKH BaXKHBIX OPraHWYECKHX BEMIECTBAX — KHpaX, OeJKax,
YIII€BOAAX — M UX POJIH B )KU3HHU YeIOBeKa. ENMHCTBO OpraHnYecKrX 1 HEOPTaHUIECKUX COCTUHEHUH.

Kpemuuii, ero ¢pusnueckue u XMMHUYECKUE CBOMCTBA (B3aMMOJEHCTBHE C METallaMH, KHCIOPOJIOM,
yIJIepOoZOM, TaJoreHaMu), MOJydeHHe U HpuMeHeHue. Poib kpemMHHs B mpupoje U TexHuke. Oxcun
kpemuust (IV), KpeMHHEBas KUCIOTa, CHIMKATHI: (U3MUYECKHE W XUMHYECKHE CBOWCTBA, MOJNyYCHUE H
MPUMEHEHHE B OBITY U MPOMBINUICHHOCTH. BakHelle cTpouTeNnbHbIE MaTepUalbl: KepaMuKa, CTEKIIO,
LIEMEHT, 0eToH, jxene300eToH. IIpobieMbl 6e30MacHOro HCHOJIB30BAHUS CTPOUTENBHBIX MaTepHalioB B
TOBCETHEBHOM KM3HU.

Bbop. OcobGennoctu crpoeHuss aroma. OOuMe NpenCTaBICHUS O (PUINYECKUX U XUMHUYECKHUX
cBoicTBax. bopHas kucnora.

DKcIepUMEHTAIbHOE U3YUYEeHUE BEILIECTB U SIBJICHHIA:

O3HAKOMJIEHHUE ¢ 00pa3LiaMy MPUPOTHBIX XJIOPHUIOB (TaJOT€HUIOB);

MIPOBE/ICHUE ONBITOB, OTPAXKAMOIMNX (HU3MUECKHEe W XWMHYECKHE CBOHCTBA TaJOTCHOB M UX
COeIMHEHNH];

HW3y4YECHHUE CBOMCTB COJITHOM KUCIIOTHI;

MPOBEJICHUE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-, OPOMUI- ¥ HOJUA-UOHBI U HAOIIOICHNE TPU3HAKOB
WX MPOTEKAHUS;

O3HaKOMJIEHHE C 00pa3LiaMu Cephl U €€ MPUPOJAHBIX COCTMHEHUN;

HabJt0/IeHne Ipoliecca 00yTrIMBaHus caxapa Moj 1eHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KUCIIOTBHI;

M3yuyeHHe XMMUYECKHX CBOMCTB pa30aBlieHHON CEpHON KUCIIOTHI;

MIPOBEJICHUE KAYECTBEHHBIX peakuuil Ha cynbQua-, cyiabGuT- U cyab(ar-uoHsl U HaAOIIOACHHE
MIPHU3HAKOB MX MPOTEKAHUS;



O3HaKOMJICHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, pocdopa u ux coennHeHni, oOpa3iaMu a30THBIX
u pochopHBIX y1oOpeHuit;

MoJTydeHue, coOnpaHue, pacrio3HaBaHUE W W3y4YEHHUE CBOWCTB aMMHaKa, M3YYCHHE CBOMCTB COJICH
aMMOHUS;

MIPOBE/ICHUE KAUeCTBEHHBIX PEaKIil Ha MOH aMMOHHMS, HUTPHUT-, HUTPAT- U (ochaT-moHbI U U3yYeHUE
IIPU3HAKOB UX IIPOTEKAHUS;

M3yueHHE B3aUMOJICHCTBUS KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO, CBOMCTB (ochopHOH
KHCJIOTHI U €€ COJICH;

O3HAKOMJIEHHE C MOJAEISAMH KPUCTAJUIMYECKUX PELIETOK alMasa, rpadura u QyiiepeHa, ¢ MpoLueccomM
azicopOLIMY PACTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONHCTBOM IPOTUBOIa3a;

MoJIy4eHue, cooupanue, pacro3HaBaHHE U U3YYE€HUE CBOMCTB YIIIEKUCIIOTO ra3a;

IIPOBE/IEHNE KAUECTBEHHBIX PEaKkLUii Ha KapOOHAT- U CHJIMKAT-UOHbI M U3y4YE€HUE MPU3HAKOB MX
IIPOTEKAHHUS;

M3ydeHHe B3aUMHBIX MTPEBpAIEHUI KapOOHATOB M THAPOKAPOOHATOB;

03HaKOMJIEHHE ¢ 00pa3liaMu NMPUPOAHBIX KapOOHATOB M CUIIMKATOB, C MPOAYKIUEH CUIMKATHOM
IIPOMBILIJIEHHOCTH;

pellIeHne SKCIIEPUMEHTANIBHBIX 3314 110 TeMe «BakHelne HeMeTaJlIbl U UX COSAUHEHUSD.

Metannbl M X cOeJUHEHUSA

OOmume cBoiictBa MetayuioB. OOmas XapakTepUCTUKAa XMMHUYECKMX OJJIEMEHTOB — METaJUIOB Ha
OCHOBaHMM HUX mosoxeHus B llepmonnueckoil cucreme xumuueckux snemeHToB /[[. M. MenpneneeBa un
cTpoeHust atomoB. Meramibl A- n b-rpynn. CTpoeHHe NPOCTBIX BELIECTB — METAJIOB. MeTamndeckas
CBSI3b U METAJUIMUECKasl KpUCTa/NIMUyecKas pemeTka (IpUMUTHBHAS KyOndeckas, 00bEMHO-IIEHTPUPOBAHHAS
KyOHuueckas, IpaHElEHTPUPOBAHHAs KyOHuYecKas, IeKCaroHaJbHas IIJIOTHOYNAKOBaHHAas). 3aBUCUMOCTD
(U3NYECKUX CBOMCTB METAIJIOB OT CTPOCHHS KPHCTALIOB. OJEKTPOXMUMUYECKHHA pAJ HANPsHKCHUN
MeTauioB. OOmMe XuMHYECKre CBOMCTBA MeTautoB. O0mmue crocoObl MOydYeHUsI METAIUIOB, METAJLTYPT U
DNEeKTpOaIU3 pacIiulaBOB M PAacTBOPOB COJEM KaK OAMH M3 CHOCOOOB moiy4yeHus meramioB. [loHsatue o
KOPpPO3UHU METAJJIOB, OCHOBHBIE CITIOCOOBI 3aIIUThI MX OT KOoppo3uu. CruiaBsl (CTallb, YYT'yH, JOPATIOMUHUH,
OpoH3a). [IpumMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBIIIIJIEHHOCTH.

Memannwvt A-cpynn

[lenouynsle MeTauibl: nonoxeHue B Ilepumonnyeckoil cucreme XMMHUYECKHX dnemeHToB [[. WM.
MenieneeBa, CTpoeHHE UX aTOMOB, HaXOKIeHHE B mpupoze. PHU3nuecKkue M XUMHUYECKHE CBOMCTBa (Ha
npUMepe HaTpHs U Kanus), noiaydeHue. OKCuabl U THIPOKCUABI HAaTpus U Kaius. IIpuMeHeHne menouHbIx
METAJIJIOB U UX COEANHEHNN. bruosiornueckas posb HaTpys U Kallusl.

[Ilemo4yHO3EMENBHBIE METAJUIBI MAarHUi M KalbLMW: TnonokeHue B Ilepmoandeckoil cucreme
XUMHUeCKHX 31eMeHTOB [[. M. MenneneeBa, CTpoeHrEe UX aTOMOB, HaXOXKACHUE B Npupoze. Pusndeckue u
XMMHUYECKHE CBOICTBA MarHus U Kainplus. BaxkHelne coequHeHus Kalablys U MarHusi (OKCUJ, TUIPOKCHU],
COJIM), CBOMCTBa, NMpuUMeHeHHue. JKecTKocTh BOJBI M CIOCOOBI ee ycTpaHeHusa. KpyroBopor kambuus B
MIPUPOJIE.

Amtomunuil: nonoxxenue B Ilepuonmyeckoil cucreme xumuueckux aemeHToB . M. Menneneesa,
CTpOEHHE aToMa, HaXOXJeHue B npupoje. usndeckne 1 XuMUYECKUE CBOMCTBA alFOMUHUA. AMGBOTEPHBIC
CBOMCTBA OKCHJA U THJIPOKCH]IA allfoMUHUS. [I[puMeHeHre adtoMUHUS U €r0 CILIaBOB.

Memannwt b-cpynn

OOmiast xapakTepucTuka MetamioB b-rpynm (moOouHbIX moArpymmn): nojoxenue B [lepuoanyeckoit
cucreMe XUMU4eckux aieMeHToB Jl. M. MenneneeBa, 0COOEHHOCTH CTPOCHHsI aTOMOB. SIBIIEHUE «IIpOBaja»
JNIEKTPOHA Ha TPUMEpPE CTPOCHUS aTOMOB Xpoma, Menau, cepeOpa. BamenTHbie cocrosiHust aTomMoB d-
AJIEMEHTOB, CTETIEHU OKHCIIEHUS aTOMOB B COECIMHEHUSIX. 3aBUCUMOCTb KHCIOTHO-OCHOBHBIX CBOMCTB



OKCHJIOB M TUAPOKCHJOB METAJIJIOB OT 3HAUYEHUS CTEIIEHN OKHUCJICHUS JIEMEHTA B COEAMHEHUM (Ha IpUMepe
coeauHeHuil xpoma). [lepBoHavaabHbBIE MPEICTABICHHS O KOMIUIEKCHBIX COEIMHEHMSIX.

Menp u cepebpo: CTpOEHUE aTOMOB, CTENEHUM OKucieHus. OOmme KpaTKue NpPEeACTaBICHUS O
(U3NIECKUX U XUMUYECKUX CBOMCTBAX MPOCTHIX BEIIECTB (B3aWMOJICHCTBHE C KHCIOTAaMH-OKUCIUTENSAMN),
00 WX OKCHJaX, TUAPOKCHIAX U COJSX, MX NMpuMeHeHuu. IIpencraBienus o0 aMMHAuHBIX KOMIUIEKCAX
cepeOpa u menu. KauecTBeHHbBIC peakiiiy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHne aToMa, CTENEeHb OKUCIIEHUS. XapaKTepUCTUKA (PU3NUECKUX U XMMUYECKHX CBOMCTB,
IpUMEeHeHHe, aM(oTepHbIe CBOICTBA OKcua U ruipokcua. KauecTBeHHbIe peakliuy Ha KaTHOHBI [IMHKA.

XKeneso: crpoeHue aroma, crenenu okucienus. Haxoxnenue B npupone. Pusznyeckue 1 XMMHUUECKHE
CBOICTBa kele3a, npuMeHenue. buonornueckas posb xkene3a. Okcubl, TUAPOKCUABL U comu xenesa (1) u
xene3a (II), ux cocras, cBoiicTBa 1 nosyueHue. KauecTBeHHbIe peakliuy Ha KaTHOHBI Jkeje3a (2+) u xenes3a
(3+). Uyryn u cramp — cruiaBbl kene3a. [IpOM3BOJICTBO 4YyryHa M CTajdH. JKOJOTHYECKHE MPOOJIEMBI,
CBSI3aHHBIE C METAJITYPITHYECKUMHU [TPOU3BOICTBAMM.

OKCIIEpUMEHTAIBHOE U3yYCHHUE BELIECTB U SIBJICHUI:

O3HAaKOMJIEHHE ¢ 00pa3liaMu METaJJIOB U CIIaBOB, UX (PU3NYECKMMHU CBOWCTBAMH;

MOJEIIMPOBAHNE METAJUIMYECKON KPUCTAIUNINYECKON PEIIETKY;

U3Y4YEHHE B3aUMOJEMCTBUS METaNIOB C BOJOW, C pacTBOpaMH COJIEW M KHUCIIOT, HCCIEI0BaHUE
MPOILIECCOB JIEKTPOIIN3a pacTBopoB xiopuaa meau (1) u moauaa Kanus, KOPPO3UU METAIIIOB;

U3y4eHHE 0COOEHHOCTEN B3aUMOAECHCTBUSI OKCUAOB KaJbLM U HATPUS C BOJOM, UX THUIPOKCUIOB — C
okcuzoMm yriepoaa (V) u kucnoramu;

U3yuyeHHe CBONCTB KapOOHATOB M I'MJIPOKapOOHATOB KalbLUs, KECTKOH BOJBI;

U3Y4ECHHE IIPOLECCOB MTOJIYYEHUS THAPOKCUIOB JKEJI€3a, NX XUMUYECKUX CBOMCTB;

U3yueHHe NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEakUUil Ha MOHBI (MarHus, KaJbLUs, allOMUHMS,
IIUHKa, XxKele3a (2+) u xenesa (3+), meau (2+);

HaOJI0ICHNE U OTIMCAaHUE OKPAIIMBAHUS TNIAMEHA HOHAMH HATPHS, KaJIHsI U KAJIbLIUS;

uccieioBaHre aM(pOoTepHbIX CBOWCTB M'MJIPOKCHAA amtoMUHMA, ruapokcuaa xpoma (I1I) u ruapokcuna
LINHKA;

pelIeHre SKCIePUMEHTAIbHBIX 3314 110 TeMe «BakHelne MeTaibl U UX COSTUHEHUS.

XuMHuA U OKpYsKaoLas cpeaa

BemecTtBa 1 Marepualbl B IIOBCEIHEBHOM JKU3HM YelIOBEKa. BaxkHellne BellecTBa U MaTEpUalbl,
o0nacTu MX NMpUMeHeHMs. be3onacHoe KCIoIb30BaHKUE BEIIECTB U XMMUYECKUX peakuuil B ObiTy. Ilepas
IIOMOUIb IPY XUMUYECKUX 0’KOTaX U OTPABICHUSIX.

HoBele maTepransl 1 TeXHOJIOTHH. [I[pUHIIUIIBI «3EJIEHON XUMUM.

OCHOBBI 3KOJIOTUYECKOW T'PAMOTHOCTH. XHUMHUS M 3/10pOBbE. 3HAUEHHE H3Y4aeMbIX XHMHUECKHUX
3JIEMEHTOB U MX COEAMHEHHMH A (PyHKIIMOHUpPOBaHUS OopraHu3ma yenoseka. [lonsTre o 310poBoM 00pase
KU3HU.

XUMHUUECKOe 3arpsi3HEHHE OKpYXKamollell cpeapl. OKOJIOrMYecKue IMpoOsieMbl, CBSI3aHHBIE C
COCAMHEHMSIMU YIJIEpOJia, a30Ta, cephl, Tskenbix MetaoB. [lonstue o [IJIK. Pones xumuum B pemieHun
HKOJIOTUYECKUX MTPOOIIEM.

OKcIepUMEHTAIbHOE HM3y4YeHHE BELIECTB M SBJICHHI: O3HAKOMIJIEHHE ¢ oOpas3laMH MaTepualioB
(cTeksio, CIuUlaBbl METAJUIOB, ITOJIMMEPHBIE MaTepHalibl), ONPEIACIIEHUE KUCIOTHOCTH IPUPOAHBIX BOJ,
MOJICJIMPOBaHME Mpolecca 00pa3oBaHMsl KMCIOTHOTO IO/, M3YUYEHHE €ro BO3/IeHCTBHSI Ha MaTepHAIBL.

IToBTOpeHUe 1 000011IeHNEe 3HAHUIT OCHOBHBIX pa3/iejioB KypcoB 8-9 kiaccoB

[Tepnonnueckuit 3akoH u [leproandeckas cucreMa XMMAYECKHUX JIEMEHTOB B CBETE MPEJICTABICHUN O
CTpPOEHHSI aTOMa. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JEMEHTOB U MX COEIMHEHUH B
nepuoaax u rpymnmax.



CrtpoeHue BemiecTBa B TBEPAOM, JKUIKOM M Ta3000pa3HOM COCTOSIHMM. BHIIbI XMMHUYECKOW CBS3U.
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKH U BUJJa XUMUYECKOU CBSI3U.

Krnaccudukanus XUMAYECKUX PEAKINIA M0 Pa3IUIHBIM Mpu3HaKaM. [Iporao3upoBaHre BO3MOKHOCTH
MPOTEKAaHUs XUMHUYECKUX IMPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSAX HA OCHOBE IMPEACTABICHUN XUMHUYECKOU
KUHETUKU U TEPMOJIUHAMUKHU.

XHUMHUYECKHE peakuuu B pactBopax. [‘maponus conedl. Peakuuu OKHUCIEHHS-BOCCTAHOBIICHHUS.
DIIEKTPOJIN3.

CBoiicTBa KUCIIOT, OCHOBAaHUH U COJICH B CBETE MPEACTABICHUN 00 IEKTPOIUTUYECKON TUCCOLUALIUU
U OKUCJIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIX.

Meostcnpeomemnuwie ceéa3u

Peanuzanusi MeXnpeaMETHBIX CBSI3eH NMPU U3YYEHHHM XUMHUU B 9 Kilacce OCYIIECTBISIETCS 4epe3
UCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHSATHH, TaK U TMOHSITHH, MPUHATHIX B OTAEIbHBIX
€CTECTBEHHBIX HAYKAX.

OOue ecTecTBEHHO-HAY4YHBIE MOHATHUS: sIBJICHHE (Ipolecc), HayuyHbId (akT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KJIacCHU(UKALUs, MePUOJUYHOCTh, HAOIIOACHHE, IKCIEPUMEHT, MOICINPOBAHUE,
U3MEpEHUE, MOJIEIb, TEXHOJIOTUSI, MAaTEpUAIIbI.

@dusmKa: BEUeCcTBO, TENO, (PU3MUECKUE BEITMYUHBI, SAMHULIBI N3MEPEHUs, Macca, 00bEM, KOJIHMYECTBO
TEIUIOThI, aTOMBl U MOJIEKYJIbI, arperaTHbIE COCTOSIHME BEILECTBA, CTPOEHHUE Ia30B, )KUJIKOCTEH U TBEPJBIX
(KpUCTaJUIMYECKUX) TeJ, KPUCTAIIMYECKAs pelleTKa, 3JIEKTPOH, SIpO aToMma, MPOTOH, HEHUTPOH, HOH,
HYKJIUJI, U30TOMbI, KBAHTHI, PAJIMOAaKTUBHOCTb, alb(a-, OeTa- U ramMma-u3inydeHue, dJICKTPUUECKUN 3apsi,
MIPOBOJHUKH, MOJIYIPOBOJIHUKH, JUITEKTPUKH, COTHEUHBIN CIIEKTP, Pa3iokKeHHe OEI0ro CBeTa B CIEKTP.

buonorus: skocucrema, Ouocdepa, (oTOCHHTE3, Mpolecchl OOMEHa BEHIECTB, MHUHEpPAIbHBIC
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: armochepa, runpocdepa, MHHEPAIbI, TOPHBIE TIOPO/IbI, ITOJIE3HBIE UCKOTIAEMBbIE, TOILIHBO,
BOJIHbIE PECYPCHI, IJIaHETa 3eMJIS.

TexHonorus: CTPOUTENbHBIE TEXHOJIOTUH, CEIbCKOXO3WCTBEHHBIE TEXHOJIOTUH, TEXHOJIOTHH
3JIEKTPOHHOU MPOMBIIUIEHHOCTH, HAHOTEXHOJIOTUH.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA ITPOI'PAMMEBI 110 XUMHWKM HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA3OBAHMS (YT JIYBJIEHHBIN YPOBEHD)

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOTpaMMbl OCHOBHOI'O OOILEro 0Opa3oBaHUsl TOCTUTAIOTCS B
xoJe OO0y4eHHs] XUMUM B €IUHCTBE Y4eOHOM W BOCIHTATENbHOM JEATEIbHOCTH O00pa30BaTeIbHOU
OpraHu3alil B COOTBETCTBHUH C TPATUIMOHHBIMH POCCUMCKUMHU COLUOKYJIBTYPHBIMH M JYXOBHO-
HPAaBCTBCHHBIMU IICHHOCTSIMH, TPHHATHBIMH B OOIECTBE TMpaBWIAMH W HOPMAaMH TOBEICHHUS U
CHOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALUU 00yYarOIINXCS.

JIM4HOCTHBIE PEe3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMA U PACIIMPEHUE ONBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

MPOSBIEHUE I[IEHHOCTHOIO OTHOUIEHHMS K OTE€YECTBEHHOMY KYJIbTYpHOMY, HAay4dHOMY U
HUCTOPUYECKOMY HAcleAulo, IOHMMaHWEe 3HAa4YeHHs XHMUYECKOM HAayKu U TEXHOJOTMH B JKU3HHU
COBPEMEHHOT0 00IIECTBA, B pa3BUTUN SIKOHOMUKH Poccuu 1 CBOETo pernoHa;

2) rpaIaHCKOr0 BOCIIMTAHMSA:

MPE/ICTAaBICHUE O COLMAIBHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
MPOSIBIIEHUE KOMMYHUKATUBHOM KYIBTYpBI B pa3HOOOPa3HOM COBMECTHON AESITETbHOCTH;

CTpeMJIeHHE K B3aUMOIIOHMMAHHMIO M B3aUMOIIOMOIIM B TIpolecce y4eOHOW M BHEy4yeOHOM
NESITENbHOCTH;



FOTOBHOCTbH OLICHMBATh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHUILEH C MO3UIIUH HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIEACTBUM MOCTYIKOB;

3) hbopMupOBaHUS IEHHOCTH HAYYHOTO O3HAHUSI:

MHPOBO33PEHUECKUE TMPEJCTABICHUS O BEIIECTBE WU XUMHUYECKOH pPEaKIMH, COOTBETCTBYIOIIHME
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH W HEOOXOIWMBIC ISl MIOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI
MHUPA;

OCO3HAHME LIEHHOCTU HAYyYHOr'O MO3HAHMSA JUIA Pa3BUTHS KaXJOrO YEIIOBEKAa U IPOU3BOAUTEIBHBIX
cui ofOmiecTBa B I1EJIOM, POJIM M MeCTa HaykKu «XHMHUS» B CHCTEME HAYYHBIX MpPEACTaBICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHUSI PUPOJIbI, B3AMMOCBS3SX YEJIOBEKa C IPUPOJIHON U TEXHOJIOTUUECKOMN Cpeiou;

MMO3HaBaTEJIbHAs MOTHUBAIIMS M UHTEPEC K 00yYEHHI0, TOTOBHOCTh M CIIOCOOHOCTh K CAaMOPa3BUTHIO U
caM000pa30BaHUIO0, K UCCIEAOBATEIIbCKON JESITEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIICHUS] M YPOBHS
JanbHEHIIero 00y4IeHHS;

4) BOCIMTAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH »HW3HHU, OTBETCTBEHHOIO OTHONIIEHHS K CBOEMY 3J0pPOBbIO, YCTAaHOBKAa Ha
3I0pOBBIM 00pa3 >KW3HM, OCO3HAHME IMOCIEACTBHI M HENPUSATHE BPEIHBIX MPUBBIYEK (YMOTpeOsieHus
aJIKOTOJIsl, HAPKOTUKOB, KYpeHUs1), HEOOXOAUMOCTH COOJIIO/IEHUsI TPABHII OE30MACHOCTH MPU OOPAILEHUU C
XMMHUYECKUMHU BEIECTBAMH B YYEOHBIX U )KHU3HECHHBIX CUTYALIUX;

5) Tpy10BOT0 BOCTIMTAHUSI:

(dbopMUpOBaHHE IEGHHOCTHOTO OTHOIICHUS K TPYIOBOM AESITETbHOCTU KaK €CTECTBEHHON MOTPEOHOCTH
YEJIOBEKA M K UCCIIEIOBATEILCKON JEATEIbHOCTH KaK BBICOKO BOCTPEOOBAaHHON B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE HMHTEpeca K IpodeccusiM, CBA3aHHBIM C XMMHEH, B TOM 4Hclie K IpodeccusiM HaydyHOU
cheprl, 0CO3HAHNE BO3MOYKHOCTH CaMOpeaTu3aiii B 3Toi cdepe;

6) 3K0JIOrNYecKOro BOCIIUTAHUA:

OCO3HAaHHWE HEOOXOAMMOCTH OTHONIICHHS K MPUPOJE KaK MCTOYHHMKY >KU3HHM Ha 3emiie, OCHOBE ee
CYILIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTHYECKON KYIbTYpBI: MPHOOPETEHUE OMbITA MIAHUPOBAHUS MOCTYIKOB U
OLICHKM HMX BO3MOXXHBIX IIOCIEJCTBUI Ml OKpPY)KAIIIeW cpelbl; OCO3HaHWE TN00aIbHOTO XapakTepa
HKOJIOTMUECKUX MPOOJIEM U TyTed WX pEIIeHHUs; CIOCOOHOCTh MPUMEHSATh 3HAHUS, IOJNy4aeMble IMPHU
W3YYECHUU XUMHUH, IS PELICHUS 3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH CPENON; aKTUBHOE HENIPUATUE NEHUCTBUN,
MPUHOCSIINX BpEeJ OKPYXKAIolIed Cpele; OCO3HAHHE CBOCM pOJIM Kak TpaKJaHWHA U TOTpeOUTEeNsT B
YCJ'IOBI/UIX B3aMOCBA3U HpI/IpO)IHOI\/'I, TGXHOJ’IOFI/I‘IGCKOﬁ 158 COIIPIEU'II:HOfI cpez[; TOTOBHOCTHL K yqacrmo B
MPAKTUYECKOU AEATETbHOCTH IKOJIOTMYECKON HAIPABIECHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbI

MeTtanpeameTHble pe3yabTaThl 00yUaOIUXCsl, OCBOUBIIUX MPOrpaMMy MO XMMHUUA OCHOBHOTO OOIIIETO
00pa30BaHMsl, BKIIOYAIOT:

YCBOGHHE MEXKAUCHUILUTMHAPHBIX (MEXKIPEIMETHBIX) TMOHSTUN, OTpaXarolMX MaTepHUaabHOe
€IMHCTBO MHpa U TIPOIECC TMO3HAaHUA (BEIIECTBO, CBOWMCTBO, DJHEPTHs, SBICHUE, HAYyYHBIH (QaxT,
3aKOHOMEPHOCTbh, THUIIOTE3a, 3aKOH, TEOpHs, HAOIIOJIEeHHE, W3MEPECHHE, HWCCIEIOBAHHE, SKCIEPUMEHT U
ApyrHe);

OBJIQJICHHE YHUBEPCAIbHBIMU YYEOHBIMU JACUCTBUSAMH (TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH,
PETYIATUBHBIMU), BAKHBIMU JIJIS1 OBBIMIEHUS 3()PEKTUBHOCTH OCBOCHUS COACPk aHU yueOHOTo mpeaMeTa,
(dhopMHUpPOBaHKS KOMIIETCHIIMM, a TakK)Ke MPOEKTHO-UCCIEAOBATEIbCKON IEATEIHPHOCTH OOyJaromuxcs B
Kypce XUMUHU;

CIOCOOHOCTH MX HCIIOJIb30BaTh B Y4eOHOM, MO3HABATEIHHON U COI[HAIBHOM MPAKTHKE.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE Y4eOHbIe /1eliCTBUSA
ba3oBble Jjornueckue AeMcCTBUA:



YMEHHSI UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOSHUH 3HAHMIA: PACKPHIBATh CMbICI
XUMHUYECKUX TOHATUN (BBIOECNATH WX CYIIECTBEHHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTUMHU
MOHSATHSAMHM ), AHAIU3UPOBATh, CpPaBHHBATh, 0000IIAaTh, BBHIOMpPATh OCHOBAHHS IS KiIacCH(PUKAIUK |
CHCTEMaTHU3allud XUMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIUi; yCTaHABIMBATh MPUYUHHO-CIICICTBCHHbIE
CBSI3U MEXIY OOBEKTaMU W3YyUEHHs; CTPOUTH JIOTHYECKUE PACCYXIEHUS (MHIAYKTUBHBIC, IEAYKTUBHBIC, 110
aHAJIOTHH); Tpe/iaraTb KPUTEPUU W BBIABIATH OOIIME 3aKOHOMEPHOCTH W IMPOTHBOPEUUS B HM3Y4aeMBIX
nporeccax M SBICHHSX; MPOBOIUTH BBIBOJBI M 3aKJIIOUCHHS, YMEHHS MPHUMEHATh B Mpoliecce MO3HAHUS
MOHATHS (MIPEAMETHBIE U METANPEIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MOJICJIbHBIC MPEACTABICHUS — XUMUYECKHIl 3HaK (CHMBOJI 3JE€MEHTa), XMUMHYecKas
dbopMyIna 1 ypaBHEHHE XMMHUECKON peaklMy — MPH PEIIeHUH Y4eOHBIX 3aj]ayu; ¢ YYETOM 3THUX MOAEIbHBIX
MIpeJICTaBICHUI XapaKTepUu30BaTh N3y4yaeMble XUMHUUECKHUE BEIIECTBA U XMMHUUECKHUE PEaKIUH.

ba3oBble ucciieoBaTe/bCKue JeiicTBUs (METOAbl HAYYHOI'0 MO3HAHMS BElleCTB U SIBJIEHHMH):

YMEHHSI TPUMEHATh METOJAbl HAy4YHOrO II03HAHHS BEIIECTB U SBJICHUI HA OSMIHUPUYECKOM U
TEOPETUYECKOM YPOBHSX B yUeOHOM 1MO3HABATEIHHON M MPOEKTHO-UCCIEA0BATEIBCKON e TEIbHOCTH;

YMEHHSI HCIONb30BaTh IIOCTABICHHBIE BOMPOCHI B KayecTBe HMHCTPYMEHTa I[IO3HAHUSA U
CaMOCTOSITENIFHO CTaBUTHh BOIPOCHI; AHAIM3UPOBATh (AKTHL, BBIBIATE W (OPMYIHPOBATH MPOOIIEMY,
OINpeAENATh LENb U 3a/ayd, COOTBETCTBYIOUIME PELICHUIO IPOOJIeMBbl; MpeilaraTb ONUCATENIbHYIO WM
OOBSICHUTENIbHYIO TUIIOTE3y W OCYHIECTBISITH €€ MPOBEPKY; YMEHHUS MMPOBOJIUTH U3MEPEHHS HEOOXOIUMBIX
[IapaMeTPOB, BBIUMCIECHUS, MOJEIMPOBAaHUE, HAOIIOAEHUS U SKCIIEPUMEHTHI (pealibHble U MBICICHHBIE),
CaMOCTOSITENILHO TPOTHO3UPOBATh PE3YNbTaThl, (POPMYIUPOBATH 0O0OIIEHHUS W BBIBOABI MO pPE3yibTaTaMm
MIPOBEJICHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe;

PabGora ¢ undopmanmeii:

YMEHHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHGOpMalUu (HAy4YHO-TIONMYJsIpHAsl IUTepaTypa
XUMHUYECKOTO COJIep KaHMsl, CIPaBOYHbBIE MOCOOMs, pecypchl HTepHeTa); aHaIu3upoBaTh HHPOPMAILHIO U
KPUTHYECKH OIIEHUBAaTh €€ JIOCTOBEPHOCTh U HENPOTUBOPEYUBOCTb, OTOMpATh M HHTEPIPETUPOBATH
MHGOpMAlIMIO, 3HAYUMYIO JUIs pelleHHs Y4eOHOW 3anaud; yMEHHs HPUMEHSTh pPa3IUyHble METOJbl U
(dbopmynupoBaTh 3ampoOCkl MPU MOUCKE U 0TOOpEe MH(pOpMaIUU, HEOOXOIUMOMN NJisi BHITIOTHEHUS YUECOHBIX
3aJ1a4; UCTOIH30BaTh HHPOPMAMOHHO KOMMYHHUKATUBHBIC TEXHOJIOTHH M PA3IMYHBIE TIOUCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTHMAaJbHYIO (opMy IMpeacTaBieHuss uHpopManuu (cxembl, Tpadukw,
IMarpaMMbl, TaOJUIBI, PUCYHKH M JApyrue (OpPMBI); YMEHHS HCIIONB30BaTh HAyYHBIH S3BIK B KadeCTBE
cpeactBa paboOThl € XMMUYECKOH HHQOpMaluei; NpUMEHATh MeXnpeAMeTHble (pusnueckue Hu
MaTeMaTHYeCKue) 3HaKd M CHMBOJbI, (QOpMylbl, a0OpeBHATyphbl, HOMEHKIATYpy, MCIIOIb30BaTh MU
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATIIAHOCTH.

KomMyHuUKaTHBHBIe yHHMBepcaabHbIe yueOHbIe 1elCTBHS:

1) ymenus oOmieHus (MUCHbMEHHOW M YCTHON KOMMYHHUKAIIUH):

MPEJCTABIATh MOJTY4YEHHbIE PE3ylbTaThl MMO3HABATEIbHOM AEATENbHOCTH B YCTHBIX U MHUCHMEHHBIX
TeKCTax; MyOJIMYHO BBICTYNATh C Mpe3eHTaluedl Pe3ylbTaTOB BBINOJHEHUS XMMHYECKOT'O SKCIIEPUMEHTa
(uccnenoBaTeNnbcKo Ja0OPATOPHON WM MPaKTHYECKOM paldoThl, Yy4eOHOro MpoeKkTa); B XOJe Iuajiora u
(unm) QUCKyccHHU 3aaBaTh BOMNPOCHI IO 00CYX/1aeMOi TeMe M BBICKa3bIBaTh WJIEU, (HOPMYIHPOBATh CBOU
MIPEIOKEHUSI OTHOCUTENBHO BBIMIOIHEHUSI TPEITIOKEHHON 3a/1auH.

2) yMeHUs y4eOHOTO COTPYJHHYECTBA (TPYMIIOBasi KOMMYHHKAIIUS ):

y4acTBOBaTh B TPYIIOBBIX (OpMax pabOThl: IMIAHUPOBATH OPTraHU3AIMI0 COBMECTHOH pabOTHI,
OIPEJIENIATh CBOIO POJb, PACHIPENEIATh 334a4l MEXKy YIEHAMH T'PYIIbI; BHIIOJHATH CBOIO YacTh pabOTHI,
KOOPJMHUPOBATh CBOM JICHCTBUS C IEHCTBUSMHU APYTHX WICHOB KOMAH/IbI, ONPEIEISATh KPUTEPUH TI0 OIICHKE
KauyecTBa BBIOJIHEHHOI paboThl; peliaTh BO3HUKAIOIIKME TPOOJIeMbl Ha OCHOBE yueTa OOIIMX MHTEPECOB U
COTJIACOBaHUS MO3UIUII, Y4aCTBOBATh B OOCYXIEHHH, OOMEHE MHEHUSMHU, «MO3TOBOM ILITYypME» U JAPYrUX
(dhopmax B3auMOACHCTBUS.



PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

OBnazeHne yHHUBEPCAJIbHBIMH y4YeOHBIMU DPETYJISTHBHBIMH JI€HCTBHSMU BKIIIOYAECT pa3BUTHE
CaMOOpraHU3aluu, CAMOKOHTPOJISL, CAMOKOPPEKIIUH, B TOM YHCJIC:

YMEHUS peuaTh yuyeOHble U UCCIIeI0BATEIbCKHIE 3aJaul: CAMOCTOSTENIbHO BEIOUPATh CIIOCO0 pelieHus
yueOHO 3a7aun (CpaBHUBATH HECKOJIBKO BapUAHTOB PELICHHUs, BEIOUpPATh Hanboee MOAXOAAIMNA ¢ yUeTOM
CaMOCTOSITEJIbHO BBIIEJICHHBIX KPUTEPHEB), IUIAHUPOBATh CBOK padOTy IpU pPELICHUHM Y4EeOHOH WiIn
MCCIIEIOBATENILCKON 33/1a4H; HA OCHOBE TOJYYEHHBIX PE3yIbTaTOB (POPMYIHPOBATH 00OOIIECHHS U BBIBOJIHI,
IIPOrHO3UPOBaTh BO3MOYKHOE pa3BUTHUE IIPOLIECCOB; AHAIU3UPOBATh pE3YNIbTAaThl: COOTHOCUTH CBOU
NEUCTBUS C IJIAHUPYEMBIMU PE3YyJbTaTaMH, OCYLIECTBIIATh CAMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTUPOBAThH
CBOIO JI€ATEIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHMsI MPOrpamMMbl 10 XMMHUHM OCHOBHOrO oOmiero oOpa3oBaHUs Ha
yriIyOJIeHHOM YpOBHE MMEIOT OOllee COJAepKaTelbHOE AIp0 C IPEAMETHBIMU pe3yjbTaTaMu 0a30BOro
YPOBHS, COIJIACOBAHbI MEXY CO0O0M, UTO MMO3BOJISIET PEANN30BBIBATh YIIyOJICHHOE U3YYEeHHE KaK B paMKax
OTJENbHBIX KJIACCOB, TaK U B paMKax pealu3alii WHIUBUAYAIbHBIX 00pa30BaTENIbHBIX TPAEKTOPHIL, B TOM
YlCJIe HCIIOJIb3Ys CETEBOE B3aUMOJEWCTBUE oOpraHu3zauuu. [lo 3aBepiieHuMM peanu3aluyd HpOTrpamMMbl
yIIIyOJI€HHOTO ypOBHSI OOYYalOIIMECs] CMOTYT JETalbHEe OCBOMTH MaTEepHaj, OBJIAJAETh PACIINPEHHBIM
KpYroM HOHATHI U METOJIOB, pelaTh 3aJjauu 00Jiee BBICOKOI'O YPOBHS CIOKHOCTH.

[IpenMeTHble pe3yibTaThl BKJIIOYAIOT: OCBOEHUE OOYyYarOIIMMHCA HAy4yHBIX 3HAHWM, YMEHUN U
Croco0oB JeHcTBUH, cnenuduyeckux s MpeaMeTHON 001acTu «XUMHA»; OCHOBBI HAyYHOI'O MBIIIJICHUS;
BUJIBI ACATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHHUS, €r0 HHTEPIPETALNH, PEOOPA30BAHHUIO W TPHUMEHEHHIO
B Pa3NMYHBIX YYEOHBIX M pEATbHBIX JKM3HEHHBIX YCIOBHUSX; O0OECIIEYMBAIOT BO3MOXKHOCTH YCIICUITHOTO
00y4eHHsI Ha CIIEYIOIIEM ypOBHE 00pa30BaHUsL.

K xoHumy oOyuenust ¢ 8 knacce y oOyuwaromerocss OyayT cGOpMHUPOBaHBI CIEAYIOIIME MpEeAMETHbIE
pe3yabTaThl U3YYCHUSI XUMUH HA YIITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKHUX MOHSTHUHA: aToM, MOJEKYJIa, XUMHYECKHH 3JIEMEHT,
METaul, HEMETaJll, aJUIOTPOINHs, IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOpPOJHAs H
HEOJJHOPOJHAsA), BAJIEHTHOCTb, OTHOCHTEIbHAs aTOMHAas W MOJIEKYJSIpHas Macca, KOJMYECTBO BEIIECTBa,
MOJIb, MOJISIpHas Macca, MaccoBas J0JII XUMHUYECKOrO 3JIEMEHTa B COEJUHEHUHU, MOJISIPHBIA O0BEM,
OTHOCHUTEJIbHAs TIOTHOCTh T'a30B, OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJb, aM(OTEpHBIH OKCHJ, aM(OTEpHBHIil
THJIPOKCUJI, XUMHUYECKasl peakius, KiacCu(UKaLus peakiiii: peakuyu COeANHEHHs, PEaKLUU Pa3I0KEHHUS,
peaxkiuu 3aMelleHus, peakuu oOMeHa, 9K30- U SHJIOTEPMHUYECKHE PEAKIMH; TEIIOBOM 3PPEKT peakuuu;
SJIpO aToMa, JJIEKTPOHHBIN CJION aroma, aTOMHasi opOuTaib, paJuyc aroMa, XUMUYECKasi CBsI3b, MOJIApHAs U
HEMnoJIsipHasi KOBAJICHTHAs CBSA3b, MOHHAS CBS3b, MOH, KaTHOH, aHMOH, PacTBOP, MaccoBasi JOJs BEIECTBa
(mpolieHTHasT KOHLEHTpalus) B PpacTBOpe, MOJIsIpHas KOHIIGHTpalMsl BeEIIecTBa B  PacTBOPE;
NEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCIIEHUS, OKUCIUTEIM M BOCCTAHOBUTENN, OKUCIECHHE U
BOCCTaHOBJICHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, METOJI DJIEKTPOHHOTO OanaHca;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHATH ITH IMOHATHS INPU
OIMCAaHUU BEIIECTB U UX IIPEBPALLCHUI;

UCMOJb30BATh XMMHUYECKYI0O CHUMBOJHMKY JJIsi COCTaBlIeHHS (OpMYyJ BEUIECTB U YypaBHEHHM
XUMHUYECKUX PEAKIUH;

OTpeeNsATh BAJICHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEIWHEHUSX, CTENEeHb OKHCIIEHUS
3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, MPUHAIJIEKHOCTh BEIIECTB K ONPEAEICHHOMY KJIACCy COEAMHEHUN
1o Gopmysam, BUJIbl XUMUYECKON CBS3H (KOBaJEHTHON M MIOHHOW) B HEOPraHMYECKUX COCTUHEHMSIX;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MAacChl BELIECTB, IIOCTOSIHCTBA cocTaBa, Ileproaudeckoro
3akoHa [[. Y. MenneneeBa, aTOMHO-MOJIEKYJIIPHOW TEOPUH, 3aKOHA ABOraJpo M €ro CiIeACTBHI,



IPEJCTAaBICHUNA O HayYHBIX METOAAX MO3HAHUSA, B TOM YHCJIE YKCIEPUMEHTANBHBIX U TEOPETUUYECKUX
METOJAX MCCIIEJOBAHUS BEIECTB U N3YUCHHS] XUMHUECKUX PEaKLUi;

J€MOHCTPHPOBATh TOHUMAHUE MEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX
nosoxkeHus B [lepuoauueckoil cucreme:

ONHUCBHIBATh M XapakTepu3oBaTh TabamuHyto ¢opmy Illepmoguueckoil CHUCTEMbl XUMHYECKHX
AJIEMEHTOB: pa3jMyaTh MOHITUS «TJaBHas noArpymnmna (A-rpynna)» u «aobounas noarpynna (b-rpynmna)y,
«MaJible ePUOIbI» U «OOJIbIINE IEPUOABIY;

COOTHOCHTBH 0003HAYCHHS, KOTOpbIe UMEIOTCs B Tabmuie «Ileproanueckas cucteMa XMMUYECKHX
anemenToB J[. 1. MenneneeBa», ¢ 4YUCIOBBIMA XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHMYECKUX
AJIEMEHTOB (COCTaB U 3aps A1pa, 00Iee YUCIO AIEKTPOHOB U PACIIPEACIICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

OOBSICHATB CBSI3b IOJIOKEHUA 3JeMeHTa B lleproanueckoil cucteMe ¢ pacnpeieeHUEM 3JIEKTPOHOB
[0 DHEPreTUYECKUM YPOBHSAM, MOAYPOBHSAM M OpOMTAlIsIM aTOMOB IIEPBBIX YETBHIPEX IEPUOJIOB;

KJ1accu(UUUpoBaTh XUMUYECKUE 3JIEMEHThl, HEOPraHMUECKUE BELIECTBA, XMMHUUYECKHE peakuuu (1o
YHCITY U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEILIECTB, IO TEIIIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMUCHIBATh) (PU3NIECKHUE U XUMUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB:
KHUCJIOPOAa, BOJOPOJA, BOABI, OOLIME XMUMHMYECKHE CBOICTBA OKCHMJOB, KHCJIOT, OCHOBAaHUM U COJeH,
IEHETHUYECKYI0  CBSI3b  MEXAY HUMH, IOATBEpXKJIas NpPUMEpPaMU  MOJICKYJISIPHBIX  YpPaBHEHUM
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIUM;

OIUCBIBATh POJIb KUCIOPOJA, BOJOPOJA U BOABI B IPUPOJHBIX IpOLleccaX, B JKUBBIX OpraHU3Max, UX
NPUMEHEHHE B PA3IMYHBIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOXXHOE HCIOJIB30BAHHE B COBPEMEHHBIX
TEXHOJIOTUSIX;

OOBSICHAT, M IPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCHMMOCTM OT HMX COCTaBa U CTPOCHMUS,
BO3MOKHOCTH IPOTEKAHHsI XUMUUYECKUX MPEBPALICHUN B PAa3IMUHBIX YCIOBHIX;

BBIUUCIIATE OTHOCUTEIbHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEILECTB, MOJIIPHYIO Maccy CMECH,
MOJIBHYIO JIOJIF0 XHMHYECKOTO 3JIEMEHTa B COEAMHEHHMH, MACCOBYIO JOJI0 XUMHUYECKOrO 3JIEMEHTa IO
dbopmyre COeqMHEHUs, HAXOJUTh MPOCTEHIIYI0 (OPMYIYy BEIIECTBA MO MACCOBBIM WJIM MOJBHBIM JIOJISIM
3JIEMEHTOB, MACCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, MOJIIPHYIO KOHIIEHTPAlMIO BEILECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKOH PEaKIINH;

IPUMEHSATh OCHOBHBIE OIEpPALMN MBICIUTENBHOW JEATENbHOCTH — aHalIM3 M CHHTE3, CPaBHEHHE,
0000I1IeHHe, CHCTEMAaTU3alNI0, KIACCU(UKALMIO, BBIBIEHUE HPUYMHHO-CIEJICTBEHHBIX CBSI3€M — JUId
M3yYeHHUs] CBOWMCTB BELIECTB M XHMHUYECKHUX pEaKLUH, €CTeCTBEHHO-HAyYHbl€ METOJIbl TO3HAaHUS —
HaOroIeHne, U3MEpeHUe, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbIl M MBICIEHHBIH) — AT OCBOCHMS
y4eOHOTO COepIKaHus;

PacKpbIBaTh CYIIHOCTH IPOIIECCOB OKHCICHHS M BOCCTAHOBIICHHS, COCTABIISTh YPAaBHEHHsS MPOCTHIX
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEakinii (METOA0M SJIEKTPOHHOTO OaliaHca);

YCTAQHABJIMBATH CBS3M MEXIY PEaTbHO HAOIIOMaeMBIMH XMMUYECKHMHU SBICHUSIMU U IPOIECCAMHU,
MPOUCXOSIIMMIA B MaKpO- W MHKPOMHpPE, OOBSCHATH MPUYMHBI MHOTO0Opas3wsi BEIIECTB, COOTHOCHTH
XUMUYECKHE 3HAaHUS CO 3HAHUSIMU JPYTUX Y4EOHBIX MPEIMETOB;

coOroAaTh npaBuia 0e30macHoi padoThl B 1a00paTOPUU MPU UCIIOJIb30BAHUN XUMHUYECKOM MOCY bl U
000pyIOBaHUs, a TAKXKE MPaBHJIa OOpAIIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSIMHU BBITTOTHEHHS
71a00paTOPHBIX OIBITOB M MPAKTHYECKHX pPadOT IO TOJYYEHUI0 M COOMpaHHI0 Ta3000pa3HBIX BEIIECTB
(Boopo/ia M KHUCIOpOAa), IPUTOTOBICHUIO PACTBOPOB C OINpPEAEIEHHOM MacCOBOM /0JIed pacTBOPEHHOIO
BEIIECTBA, PEIICHUIO OKCIEPUMEHTAIBHBIX 33mad 1Mo TeMe «OCHOBHBIE KIIACCHl HEOPTaHWYECKHX
COCTUHEHUI;

J€MOHCTPUPOBATh BJIAJICHME OCHOBAMH XHUMHUYECKOW TPAMOTHOCTH, BKJIIOYAIOUIEH yMEHUS
6e30macHOro 00pallleHus C BeIECTBAMU, UCIIOJIb3YEeMbIMH B TIOBCETHEBHOM JKU3HU, a TAaKXKe 3HAHUE TPaBUII
MOBEJICHUS B LIEJIAX COEPEKEHUS 3A0POBbS M OKPY>KAIOLIEH CpeIbl.



K xonmy oOydenuss 6 9 knacce y oOyuaromerocsi OyayT cHOpMUPOBaHBI CIEAYIOIIAE TPEAMETHBIC
pe3yNbTaThl U3yYEHHS] XUMUHU Ha YIITYOJIEHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IMOHSATHUNA: XUMHYECKUI AJIIEMEHT, aTOM, MOJIEKYJa, UOH,
KAaTHOH, aHUOH, JJIEKTPOOTPUIIATEIPHOCTh, CTENICHh OKUCIICHHS, XUMHUYCCKAsl PEaKIHsl, TETUIOBON 3 deKTt
peaxkuuu, MoJjib, MOJISIPHBIM 00BEM, pacTBOp;

ANEKTPOJIUTBI, HEAIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs TUCCOLMAIMS, pPEaKIUd HOHHOTO oOOMeHa,
THIPONIU3 CoOJieH, oOpaTuMble U HeoOpaTHMblE pPEaKIMH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC DPEAKIIHH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCICHHE W BOCCTAHOBIEHHUE, AJIEKTPOJIN3, AJUIOTPONHUS, aM(POTEPHOCTH,
XUMUYECKass CBs3b (KOBAJIGHTHAsl, HOHHAs, MeETaJUIMYecKas), MEXMOJEKYISIpHbIE B3aUMOACHCTBUSA
(BomoponHas cBsi3b, cuiibl Ban-nep-Baanbca), KOMIUIEKCHBIE COEIMHEHUS, KPUCTALUTMYECKUE PEIICTKU
(mpuMuUTHBHAS KyOudeckasi, 00bEMHO-IICHTPUpPOBAHHAS KyOW4YecKas, TpaHEICHTPUPOBAHHAS KyOuWueckas,
reKcaroHalibHasi MJIOTHOYIIAaKOBaHHAs), KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh XHWMHUYECKOW pEeaKlUH,
KaTaJlu3, XUMUUYECKOE PaBHOBECUE, IIEMEHTHl XUMUYECKON TEPMOJMHAMUKHN KaK OJHOM M3 TEOPETUUYECKUX
ocHoB xumuu; I1JIK;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX IMOHATUM W MPUMEHATH 3TU MOHATHS NpU
ONMCAaHUU BEUIECTB U UX MIPEBPAILCHHUI];

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JJs COCTaBieHHs (OpMyn BEIIeCTB W ypaBHEHUI
XUMHYECKUX PEAKLIMIL;

OTPEIEIATh BAJICHTHOCTh M CTEIEHb OKUCICHUS XUMUUECKUX 3JIEMEHTOB B COCMHEHUSAX PA3JIMYHOTO
coCTaBa, MPUHAIICKHOCTh BEIIECTB K ONPEACICHHOMY Kiaccy COeAUHEHH 1o (opmynam, BUIBI
XUMHUYECKOHN CBsI3M (KOBAJIEHTHOM, MOHHOM, METAJUTMYECKOI) B HEOPraHUYECKUX COCIUHEHMSIX, 3apsi]] HOHA
o XUMHUYECKON (opmyre, XxapakTep cpelbl B BOJHBIX pacTBOpax HEOPTaHWYECKUX COCTUHEHHH, THII
KPUCTAJUTMYECKOMN PElIeTKH KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbich Ilepuogmueckoro 3akona JI. WM. MengeneeBa W JI€MOHCTPUPOBATh  €ro
MMOHUMAHHUE:

OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyto ¢opmy [lepuoanueckoil CHCTEMBI XHMHUYECKHX
AJIEMEHTOB: pa3IMyuaTh MOHATUA «A-Tpynmay u «b-Tpynmnay, «Majbie Mepruoab» U «OOJbIINE IEPUOIBDY;

OOBSICHSITH CBS3b MOJOKEHUS deMeHTa B llepuoanueckoil cucteme ¢ pacrpeneieHHeM JIEKTPOHOB
10 SHEPTreTUYECKUM YPOBHSIM, MTOJAYPOBHSM U OPOUTAJISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIIETISITH OOIIMEe 3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB DJIIEMEHTOB M UX COEAMHEHUHN (KHUCIOTHO-
OCHOBHBIX M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHIOB W THUJIPOKCHUIOB) B TIpeAeNiaX MajbIX
MIEPUOJIOB U TJIABHBIX MOJATPYIIl C YIETOM CTPOEHUS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUHU 3JIEKTPOJIUTUUYECKOM NHMCCOLMAlMU, 3aKOHa l'ecca M €ero ciueAcTBUU,
3aKOHa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEN M3MEHEHUsI CKOPOCTH XMMHUUYECKOW pEaKIMH, HApPaBICHUS
CMEIIIEHUs] XUMHUYECKOTO PaBHOBECHSI B 3aBUCUMOCTH OT PA3IMYHBIX (PaKTOPOB;

KJIacCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKHE PEeakiuu (1o
YUCITY M COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TETIOBOMY 3D (DEKTy, MO arperaTHOMY COCTOSTHUIO
peareHToB, 0 W3MEHEHHUIO CTENEHEH OKHUCIICHHS XUMHUYECKHX DJIEMEHTOB, 10 OOPaTHMOCTH, MO YYacCTHIO
KaTaJm3aTopa);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEHIECTB PA3JTUYHBIX KJIACCOB
HEOPraHUYeCKHX COEIMHEHUM, MOJTBEpXkAasi HSTO ONUCAHUE MPUMEpPAMU MOJEKYISPHBIX M HOHHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINA;

COCTABJISITh YPABHEHUS: JJIEKTPOJIUTHUYECKON TUCCOLMAIIMU KHUCIOT, LIENOYEH U COJEeH; MOJHBbIE U
COKpAIllCHHbIE YPaBHEHHsI PEaKIMii HMOHHOTO OOMEHa; peakiuif, MOATBEPKIAINIUX CYIIECTBOBAHHE
T€HETUYECKOM CBSI3M MEX]y BEILIECTBAMH Pa3INYHBIX KJIACCOB;



PacKpbIBaTh CYIIHOCTh MPOIECCOB TMAPOIIN3a COJEH MOCPEICTBOM COCTaBJICHMSI KPATKUX MOHHBIX U
MOJIEKYJISIPHBIX YPaBHEHHUH peakluid, CyITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUuil TOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PeaKIuii;

Mpe/ICKa3bIBaTh XapaKTep cpeibl B BOJHBIX PACTBOPAX COJIEI;

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ,
030H, rpaduT, amMa3, KpeMHHH, O0op, a30T, (ocdop, cepa, xjgop, HATpUH, KaIWi, MarHUH, KaJIbIIHH,
AIOMHUHHM, XKele30, Melb, IUHK, cepeOpo) U 0Opa30BaHHBIX MUMU CIOXKHBIX BEIIECTB, B TOM YHUCIE HX
BOJIHBIX PACTBOPOB (aMMHaK, XJIOPOBOJIOPO/I, CEPOBOIOpO, okcuabl yriaepoaa (II, IV), kpemuns (IV), azora
(I, 11, I, IV, V) u docdopa (III, V), cepwr (IV, VI), ceprucras, cepnas, azotHas, pochopHas, yroiapHasi,
KPEMHUEBAsT KUCIOThI, OKCHJbI U TUIpOKcHIbl MeTaioB |A—llA-rpynn, amomunus, meau (II), nmHka,
xenesa (1L u I11));

MOSICHATh  COCTaB, OTHENbHbIE CHOCOOBI TOJNYyYEHUSI U  CBOICTBA  CIOXKHBIX  BEIECTB
(kucmopoacoepKalIie KUCIOTHl XJIOpa, a30THCTas, OOpHas, YKCYCHasi KHCJIOTHl M UX COJIM, TaJIOTECHH/IbI
kpemuus (IV) u hochopa (111 u V), okena u ruapokcua xpoma (111), mepmanranaT kamus;

OIMCBHIBATh POJIb BAXHEWIINX M3y4aeMbIX BEUIECTB B NMPHPOJIHBIX INPOLECCAX, BIUSHUE HA KUBBIE
OpraHHU3Mbl, IPUMEHEHHE B PA3IMUHBIX OTPACIAX YKOHOMHUKHU, UCIIOJIb30BaHUE JIJISI CO3AAHUSI COBPEMEHHBIX
MaTepuajIoB U TEXHOJIOTHIA;

MPOBOANUTH PEAKIMH, MOATBEPKIAIOIINE KAYeCTBEHHBI COCTaB Pa3MYHBIX BELIECTB, PACIIO3HABATH
ONBITHBIM TYTEM COJEp Kalihecs B BOJHBIX PACTBOpPAX HOHBL: XJOPHA-, OpoMuA-, MOAUA-, Cyibdar-,
docdar-, kapOoHaT-, CHIMKAT-, CYIb(UT-, CyIb()UI-, HUTPAT- U HUTPUT-HOHBI, TUAPOKCU-UOHBI, KATHOHBI
aMMOHHUSI, MarHUs, KaJIbLIUs, ATFOMUHMS, Jkene3a (2+) u xenesa (3+), meau (2+), HuHKa;

OOBSICHATh M TPOTHO3MPOBATh CBOMCTBA BAXKHEHIIMX HM3y4aeMbIX BEUIECTB B 3aBHCHUMOCTH OT HX
coCTaBa M CTPOCHMS, NPUMEHEHUE BEILECTB B 3aBUCUMOCTU OT WX CBOMCTB, BO3MOXXHOCTh IPOTEKAHUS
XUMHUYECKUX TPEBpAIICHUN B PA3IUYHBIX YCJIOBUAX HA OCHOBE PACCMOTPEHHBIX AJIEMEHTOB XHMHUYECKOU
KHUHETUKHU U TEPMOAUHAMHUKHY;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYI0O M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XMUMHUYECKOI'0 JIEMEHTa Mo (GopMylie COeTMHEHHs, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, MOJIbHYIO JOJIO
XUMHUYECKOTO JJIEMEHTAa B COEIMHEHUH, MOJSIPHYIO KOHILEHTpAlLMI0 BEIIEeCTBA B PACTBOPE, HAXOIUTh
MPOCTEHIIYI0 (POPMYITy BELECTBA 110 MACCOBBIM WJIM MOJIBHBIM JIOJISIM RJIEMEHTOB, TPOBOAUTH PacueThl IO
YpaBHEHHSIM XMMHUYECKHX PEAKIMA C YU4eTOM HEIOCTaTKa OJHOTO W3 PEareHTOB, MPAKTHYECKOTO BHIXOJA
MPOJYKTa, 3HAYEHUS TEIJI0BOro 3 (exTa peakinu, onpenesTh COCTaB CMECEH;

coOuoaTh npasuiia 6e30macHoi paboThl B 1aOOPaTOPHH NP UCHOIB30BAHUN XUMHUYECKOM MOCYABI U
000pyZ0BaHUs, a TaKXKe MpaBuia OOpaIIeHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH BBITIOTHEHUS
71a00paTOPHBIX OMBITOB M TMPAKTHUECKUX PadOT MO MOJYYEHHIO W COOMPAHHMIO Ta3000pa3HBIX BEIIECTB
(aMMHuaka M yTJIEKHMCIIOrO Ta3a) M PEeUIeHHI0 SKCIEPUMEHTANbHBIX 33/a4 [0 TeMaM Kypca, MpeJCTaBIsATh
pe3yabTaThl SKCHEpUMEHTa B (opMe BBIBOJIOB, [0Ka3aTelbCTB, TIpapUKOB, TaOJIMIl W BBIABIATH
SMIUPUYECKHE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIbHON JAEATEeIbHOCTH (AHAIM3 W CHUHTE3, CpaBHEHHE,
0000IIeHNe, CHUCTEeMaTH3aINI0, BBIABICHUE NPUYHMHHO-CICICTBEHHBIX CBSI3€H) NMPH H3YyYCHHWH CBOWCTB
BEIIECTB W XUMHUYECKUX PEaKIIHid, BIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMH TIO3HaHUs (HaOro/eHue,
U3MEepeHue, MOJICIMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH);

IPUMEHATH TpaBuiia 0e30IacHOr0 OOpallleHHs] C BELIeCTBaMH, HCHOJIb3yEeMbIMH B IOBCETHEBHOM
KM3HH, TIpaBUJIA TTOBEICHUS B LIEJSX cOEpexeHus 30pOBbs U OKpYXKAarolel MPUPOJHON Cpebl, TOHUMATh
BpeJl (OIacHOCTb) BO3JEHCTBHS HA >KHMBbIE OPraHU3MBI ONMPEAETICHHBIX BEIIECTB, MOSCHATh HAa MPHUMEpAx
CHOCOObl yMEHBIIEHUS W MPEeNOTBPALIEHUS HX BPEIHOTO BO3ACHCTBUS, 3HAUYEHUE KHUPOB, OEIKOB,
YTJIIE€BOJIOB I OpraHU3Ma 4eIoBeKa;



HCIIOJIb30BaTh MOJTYYEHHbIE IPEJICTaBICHUS O cdepax MmpodeccnoHaNbHON AeSITENbHOCTH, CBSI3aHHBIX
C HAayKOW M COBPEMEHHBIMHU TEXHOJIOTHSMHU, KaK OCHOBY Ui MPOPECCHOHAIbHOW OpHEHTAlUUu U IS
OCO3HAHHOTO BBIOOpa XMMHHM Kak MNPO(UILHOrO MpeAMeTa MpH MPOJAOKEHUH OOyueHHUs Ha YpPOBHE
CpeaHero o0mero oopa3oBaHus;

Y4aCTBOBAaTh BO BHEYPOUHOW MPOEKTHO-UCCIEAOBATEIBCKON NESITEIbHOCTH XUMHUUYECKON U XUMHUKO-
HKOJIOTMYECKON HamNpaBICHHOCTH, IMPUOOPECTH OIBIT MPOBEACHUS YYEOHBIX HCCIECIOBAaHHI B yCIOBHSIX
o0pa3oBaTeNbHBIX OPTaHU3AIINIA, a TAK)KE OpraHu3auil (IEHTPOB) AOMOJHUTEIHPHOTO 00Pa30BaAHMS ETCH.

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE

HaumenoBanue

Ne (uu¢posbie)
pa3jieyioB U TEM KonTposabHubie IIpakTn4yeckue

n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpamMMbl padoThI padoTbI

pecypcsl

Pa3znen 1. HepBOHa‘laJIbele XUMHUYECCKHUEC TTIOHATUSA

XUMHS — BayKHas
o0Jracte

€CTECTBO3HAHUS U
11 . 10 2
MPaKTUYECKOU
NEATEILHOCTHU

YCIO0BCKa

BemectBa u
XMMHYECKUE PEAKLIMU

1.2 28 1

Hroro no pazgeny 38

Pa3znen 2. Baxkneiimme NMPpEeaACTABUTEC/IN HECOPIraHUIECCKUX BCIIECCTB

Bosnyx. [TonsTue o
2.1 razax. Kucmopoy. 19 1 1
Oxcuasl

29 Bonopoa. Ilonstue o

KHUCJIOTax U COJIAX

Bona. PactBopsl.
2.3 [TonsiTue 06 18 1 1
OCHOBaHHMAX

OcCHOBHBIE KJIacChl
24 HEOPTraHUYECKHUX 16 1 1

COeIMHEHUN

Hroro no pasneny 61

Paszgea 3. [lepuoauueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3iemenTon /. U.
MenpeneeBa. CTpoeHue aToMOB. XMMH4YECKas CBSA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUT

Ilepuoanueckuit
3aKOH U
Ilepuoauueckas
CHUCTEMa XUMHUYECKHUX
snemenToB /J[. M.

3.1 18

Meuneneesna.




Crpoenune aToma
XUMHYECKas CBA3b.
39 OKuCIHUTENBHO- 16 1
BOCCTaHOBUTEIIbHBIE
peaxkuuu
Hroro 1o pazaeny 34
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 136 5 6
YACOBIIO ITPOI'PAMME
9 KJIACC
KosnnuyectBo yacos DJIeKTPOHHBIE
N Haumenosanue R —
1w/ pa3/ieJiIoB U TeEM Beero Konrpoabublie | IlpakTHyeckue 06pasoBaTeIbHEIe
NporpaMMbl padoThbI padoTbI pecypes!
Pa3nes 1. BemecTBO M XMMHYeCKasl peakus
IToBTOpEHME M
1.1 yriayOieHue 3HaHui o 8
BEIIECTBE
OcHoBHbIE
19 3aKOHOMEPHOCTH 14 1 1
IPOTEKaHUS XUMHUECKUX
peakuuii
DIEeKTPOTUTHIECKAS
13 JUCCOLIAAIIHS. 14 1 5
XUMHUECKUE PEaKIH B
pacTBOpax
Hroro no pasneny 36
Paznen 2. HemeTaJliibl M MX COeIMHEHHUS
OOmast XapakTepuCcTUKa
2.1 XUMHYECKHX DIJIEMEHTOB 8 1
VIIA-rpynnel. ['anorenst
OO11ast xapakTepUCTHKA
29 XUMHAYECKHX BHeMeHTO? 10
VIA-rpynnel. Cepa u e€
COETMHEHUS
OO1ast xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB
2.3 VA-rpynnsl. A3or, 12 1
dochop u ux
COEIMHEHUS
24 OO11ast xapaKTepucTHKa 13 1 )

XUMHUYCCKUX 3JIEMCHTOB




IVA-rpynnel. Yriaepon u
KpPEMHUU, UX
coenuHenus. bop

Hroro no pazneny

43

Pa3znen 3. MeTa/LuIbl H HX COCANHCHUA

31 OO01ue cBoMCTBA 10
METAaJIJIOB
39 Baxneiinie MmeTaiisl U 29 9
UX COCIUHCHHUS
Hroro 1o pazaeny 32
Pa3znen 4. XuMus U okpy:Kawias cpeaa
BemecrBa u matepuaisl
41 B JKM3HH YEJIOBEKA. ) 5
OCHOBBI SKOJIOTHYECKOM
rPaMOTHOCTH
Hroro no pazgeny 5
Pa3zpnen 5. O6001menue 3HaAHUH
[ToBTOpenue n
51 000011IeHrE 3HAHUI 10 5
OCHOBHBIX Pa3/IeoB
KypcoB 8—9 kiiaccoB
Hroro no pazgeny 10
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO 136 11

YACOB IIO ITPOTPAMME
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