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IHosicHuTEBHAS 3aIIMCKA

[Iporpamma Mo XMMHK Ha yYpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs COCTaBJIeHA Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIbHON MPOrpaMMbl
OCHOBHOTO 00miero ooOpazoBanus, npeacTtaBieHHbIx B PI'OC 00O, a Takxe Ha
ocHOBe (eaepaibHOM paboyell MporpaMmbl BOCIUTAHMS W € YYETOM KOHIICHIIUU
MpernojilaBanmsi y4eOHOro TmpeamMeTa «XHUMEs» B 00pa30BaTCIbHBIX OPTaHU3AIUIX
Poccuiickon denepanuu.

[Iporpamma mo xuMum pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOAMYECKON ITOMOIIH
YUYHUTENIO B CO3/IaHUU paboyel MporpaMMbl 10 YY€OHOMY IIPEAMETY.

[Iporpamma 1o xuMuu a€T IpeacTaBICHUE O LEJIIX, 00 cTpaTeruu 00y4ueHus,
BOCIIUTAHUS W  Pa3BUTHS OOyYAOIIMXCS CPEACTBAMU  y4eOHOTO  TpeaMeTa,
yCTaHaBJIMBAaeT  00s3aTeIbHOE  MPEIMETHOE  COJepKaHue,  IpeaycMaTpUBacT
pachnpeaeeHre ero no Kjiaccam U CTPYKTYPUPOBAHUE TI0 pa3jieiaM U TeMaM IporpaMMBbl
0 XWUMHH, OIpeaeisieT KOJWYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTHUKU
COZIEpKaHMS, PEKOMEHIYEMYIO IOCJIeIOBATEIbHOCTh H3YYEHUS XUMHUM C Y4ETOM
MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBsA3€H, JOTHMKHM YYEOHOTO IMpoIecca,
BO3PACTHBIX OCOOEHHOCTEW OOyYarolmMXCcs, OMPENeNseT BO3MOXKHOCTH IIpeaMeTa
JUIS peasin3allii TPeOOBAaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOH 0Opa3oBaTeIbHOMN
nporpaMMbl Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs, a Takke TpeOOBaHUMN
K pe3yjbTaraM OOy4eHUsI XMMUU Ha YpOBHE IIeJIeil U3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB YY€OHO-TTI03HABATEIILHOM JEATEIILHOCTH 00YYarOIIerocs 10 OCBOCHUIO YIeOHOTO
coiepKaHus
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3HaHWE XMMHHU CIIY)KMT OCHOBOHM JJIsi OPMHUPOBAHUS MHUPOBO33PEHUS O0yUarolerocs,
€ro TMpEICTABICHUM O MAaTEepUaJIbHOM E€IWHCTBE MHPA, BaXHYK pPOJIb HIPAIOT
dbopMupyeMble XUMHUEH TPEJACTABICHUS O B3aWMONPEBPAIICHUAX HHEPIHH U 00
HBOJIIOLIUM BELIECTB B MPHUPOJE, O MYyTAX pELIEHUs IN00aIbHBIX MPOoOJIeM yCTONYMBOIO
pa3sBUTUA YEeJI0BEYECTBA — CBIPbEBOM, DHEPIreTUYECKOU, NUIIEBOU U
IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaau3alluid BO3MOXKHOCTEW ISl camMOpa3BUTUS U (HOPMUPOBAHMS
KYJIBTYpbI JINYHOCTH, €€ 0011el U (PyHKIIMOHATBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4aroluxcsi,  HAaBBIKOB  HUX  CAMOCTOATEIbHOW  Y4YeOHOM  N1€ATENbHOCTH,
DKCIIEPUMEHTAJIbHBIX W HUCCIENOBAaTEIbCKUX  yYMEHHWH, HEOOXOAMUMBIX  Kak
B TIOBCETHEBHOM JKM3HU, TaK U B IPO(ECCUOHATIBHON e TENIbHOCTH;

3HaKOMUT CO CHEIU(PHUKON HAYYHOT'O MBIIIICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIAAa HA E€OUHCTBO NPUPOABI W YEIOBEKA, SBIIIETCS OTBETCTBEHHBIM JTallOM
B (POPMUPOBAHUU €CTECTBEHHOHAYUYHON rpaMOTHOCTH 00Y4arOIINUXCS;

croco0cTByeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOrMUYECKOe 0Opa3oBaHHE
00yUarommMxcs.

JlanHble HampaBieHUsT B OOyYEHHMUM XHUMHUU OOECIEUYMBAIOTCS CHELUPHUKOM
CoJIepKaHusl yueOHOTro MpeAMETa, KOTOPBIN ABJISETCS MEAArOrMYECKU aAaTHPOBAHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTarne €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO oOOHIEr0 0O0pa30BaHHUS OPHUEHTUPOBAH
Ha OCBOEHME OOYyYarOUIMMHUCA CHCTEMbl IEPBOHAYAIBHBIX MOHSITHI XHMHH, OCHOB
HEOPTaHUYECKOM XMMHHU U HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX MOHSATHA OPTaHUYECKON
XUMUH.

CtpykTypa colepKaHUsi NpPOrpaMMbl MO XUMHH C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 noaxona K € nzyuennro. CoaepkaHue CKIIAIbIBAECTCS U3 CUCTEMBI TIOHATHN
0 XMMHMYECKOM JJIEMEHTE U BEIIECTBE M CUCTEMBI NOHATUNA O XHMHYECKOU PEaKLMH.
O0e 3Tu cucTeMbl CTPYKTYPHO OPraHU30BaHbl IO MPUHUUITY [OCIEI0BATEIbHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHSL:

ATOMHOMOJIEKYJISIPHOI'O YUYE€HMS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

[Tepnoanueckoro 3axkona JI.M. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

YYEHUS O CTPOCHHH aTOMa U XUMUYECKOU CBS3H;

MIPEACTABICHUH 00 IIEKTPOIUTUIECKON TUCCOIMAIIMN BEIIECTB B paCTBOPaX.
TeopeTnueckue 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMIIUPUUYECKHU MOTYYEHHBIX U

OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K JIPYyTrOMY,
BBITIONIHSAST (YHKIIMM OOBSICHEHHS W TIPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEM MPAKTUUYECKOTO MPUMEHECHUS U MOJYYEHUS U3y4YaeMbIX BEILIECTB.
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OcBoeHMe nporpamMmsl 10 XMMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XMMHWYECKOW COCTAaBJAIOIIEM HAay4YHOM KApTHHBI MHUPa B JIOTHKE €€ CHCTEMHOM
IPUPO/BI, IEHHOCTHOI'O OTHOIIECHHS K HAYYHOMY 3HAHHUIO U METOJIaM [TO3HAHUSI B HAYKE.
N3ydyeHne XuMuM IPOUCXOANT C MPUBJICUECHUEM 3HAHUN U3 paHEE U3YUEHHBIX YUEOHBIX
npeameToB: «Okpyxatromui Mup», «buosorus. 5—7 kmaccb» u «dusuka. 7 Kiaacey.

[Ipy u3yyeHun XUMHUU MPOUCXOIUT (HOPMUPOBAHHME 3HAHUM OCHOB XMMHYECKOM
HayKM KakK OOJaCTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTHUYECKON EeATEIbHOCTH
YelloBeKa MW KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHL. 3amada y4eOHOTro
npeaMeTa COCTOMT B (POPMUPOBAHHMU CUCTEMBl XMMHYECKMX 3HAHMNA — Ba)KHEMIIUX
($akToOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX MOJOKEHUH, JAOCTYMHBIX 00O0OIICHUN
MHUPOBO33pEHUYECKOTO XapaKTepa, s3blka HAayKd, B NMPUOOLICHUHM K HAyYHBIM METO/aM
NO3HaHUS TPU M3YyUYEHUU BEIIECTB U XMMHYECKUX peakuui, B (OPMHPOBAHUU
Y Pa3BUTHM IO3HABATENIbHBIX YMEHUM M MX NMPUMEHEHHH B Y4YEOHO-IIO3HABATEIbHOMN
U y4yeOHO-UCCIIEOBATENbCKON  JESITENbHOCTH, OCBOCHHUU IMpaBuil  0€30IacHOro
oOpalnieHus ¢ BeUIeCTBaMU B TOBCEIHEBHOM KU3HHU.

[Ipy u3yyeHUM XMMHUM Ha YPOBHE OCHOBHOTO OOHIEro oOpa3oBaHMs BaXKHOE
3HaYeHUE NMPUOOPENN TaKue 1, KaK:

(dopmHpoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K C€aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY HPHUHITHIO PEIICHUH,
CIIOCOOHOM a/1alTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HHU;

HaIpaBJIE€HHOCTh OOYYEHHMs Ha CHCTEMaTH4YeCKOoe MNpUOOIIEeHHE O0ydaroluXxcs
K CaMOCTOATEJIBHON IT03HABATEJIBHON NEATEIBHOCTH, HAayYHBIM METOJaM II03HAHMS,
(bopMHPYIOIIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMHH;

oOecreueHre ycioBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUI0 00YJYatOUIMMHUCS ONbITA
pPa3HOOOpa3HOW JEeATENbHOCTH, MO3HAHWA W CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINN ), UMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE ISl PA3JINYHBIX BUJIOB
NEATEIbHOCTH;

dbopmupoBanue 001IeH (PYHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOUW T'PAMOTHOCTH,
B TOM YHCJI€ YMEHUH OOBACHATDH U OLIEHUBATH SIBJICHUS OKPY’KAIOILEr0 MUPA, UCHIOJIb3Ys
3HAHMS U ONBIT, MOJYYECHHbIE NPHU WU3YYEHUU XHUMHUH, MPUMEHSATHh WX IPU PELICHUU
npo0seM B OBCEAHEBHOM KU3HU U TPYAOBOU EATEIbHOCTH;

(¢opMupoBaHue y oOOydarolUXcsi T'yYMaHUCTHMYECKHUX OTHOIIECHUN, MOHMMAHUS
LHEHHOCTH XUMHUYECKHUX 3HAHUU [JI1 BBIPAOOTKH SKOJOTMYECKH IIEIeCO00pa3HOro
NOBENICHUS B OBITY U TPYJOBOW AEATEILHOCTU B LEISIX COXPAHEHUS! CBOETO 3710POBbs U
OKPY’KaroIIEW IPUPOTHON CPEeIbl;

pa3BUTHE MOTHBAIMM K OOy4YEHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIO
¥ CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHHUS 00III€UEI0BEUYECKUX LIEHHOCTEN, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY NMPpOdUIIS U HAIPaBICHHOCTH JadbHENIero o0y4eHusl.

OO1iee 4MCIO0 YacoB, PEKOMEHJOBAaHHBIX MJs M3yueHus xumuu, — 136 yacos:
B 8 kiacce — 68 yacoB (2 uyaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEJCIIO).

Jljig KaXKa0ro Kiiacca NpeayCMOTPEHO pe3epBHOE yueOHOE BpEMsl, KOTOPOE MOXKET OBbIThH
UCMOJIb30BaHO YYaCTHUKaMH 00pa30BaTeIbHOrO Ipoliecca B LIesIX GOpMUPOBaHUs
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BapUATUBHOMN COCTABIISIONICH COMIEpP KaHMsI KOHKPETHON paboueit mporpaMmel. [Ipu sTom
oOs3aTenbHas (MHBApUAHTHAS) YaCcTh COACPIKAHUS MPEAMETa, YCTAHOBICHHAS TPUMEPHON
paboueit mporpamMmoii, U BpeMsi, OTBOJIMMOE Ha €€ U3y4eHUE, JOJKHBI ObIThCOXPAHEHBI
MOJTHOCTBIO
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COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMHYECKHE IOHATHUS

[Ipeamet xumun. Posib XUMUU B )KM3HU YEJIOBEKa. XMMHUS B CUCTEME HayK. Terna u
BeriecTBa. OU3NUECKHe CBOMCTBA BElIECTB. ATperaTHoe COCTosiHuE BelecTB. [lonsTue
0 METOJax IO3HaHWs B XWMHH. YucThle BemiectBa U cmecu. CrocoObl pasjieneHus
CMecCeH.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKUE 7IeMEHThl. CHMBOJIBI XUMUUYECKUX 2JIEMEHTOB.
[IpocThle U coXKHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi ¢opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX 3JIEMEHTOB. 3aKOH
IOCTOSTHCTBA cocTaBa BemllecTB. OTHOCUTeNbHas aroMmHas Macca. OTHOCHUTEIbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHYECKOTO 3JIEMEHTA B COSMHECHUN.

KonunuectBo BemectBa. Moinb. MossipHas macca. B3aumMocBsI3b KoJIndecTBa, Macchl
U 4YHCla CTPYKTYPHBIX €AMHHUIl BemecTBa. Pacu€rel mo ¢opmyinaM XHUMHUYECKHUX
COEINHCHUM.

duznyeckrue 1 XUMUUECKHE SIBICHUS. XUMUUECKas peaklys U €€ Ipu3HaKu. 3aKoH
COXpaHEHHUs Macchl BEIIECTB. XUMHUeckue ypaBHeHus. Kiaccupukanus XMMHUECKUX
peakiui (CoeIMHEHUsI, Pa3JI0KECHUS, 3aMEIICHUsI, 0OMEHA).

Xumuyeckuii 5KCnepumenm:

3HAKOMCTBO C XHWMHUYECKOW TMOCYAOW, MpaBUjiaMud paboThl B jabopaTopuu u
npuémamu oOpaiieHust ¢ J1abopaTopHBIM OOOPYJOBAaHUEM, HM3YyUYECHHUE U OIMCAHUE
(bu3nYecKrX CBOMCTB O0Opa3IlOB HEOPTaHUUECKUX BELIECTB, HAOIIOCHUE (PU3UUECKUX
(1aBieHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTICHUE U KOHACHCALIUS
BOJbI) U XUMHUYECKMX (TOpPEHHE CBEYHM, TMPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE Mella C KUCIOTOW) SIBJICHWH, HAOJIIOIEHHE W OMHCaHUE MPU3HAKOB
MPOTEKAHHUSI XMMHYECKHUX peaKuuid (pa3ioKeHWe caxapa, B3ahuMOJICHCTBUE CEPHOM
KHUCJIOTBI C XJIOpUAOM Oapus, pasnokenue ruapokcuaa memu (1) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM conu menu (II), mzydenne cnoco0oB pazneneHus
cMecel (c TOMOINIBI0O MarHuta, (QUIbTpOBaHUE, BbIIAPUBAHUE, JUCTUILISALINS,
xpomatorpadusi), IpOBEJACHUE OYUCTKUA MOBAPEHHOM COJIM, HAOMIOJCHUE U ONMUCAHUE
pe3yJbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl,
CO3J]aHuE MOJIeTIel MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHellline npeacTaBUTE/IM HEOPraHUYECKHUX BelIeCTB

Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. Kucinopoa — 3eMeHT U IpocToe BEMIECTBO.
Haxoxnaenue kuciopoaa B mpupoje, GU3NYEeCKue M XUMHUYECKHE CBOWCTBA (peakiuu
ropenuns). Okcunpl. [lpumenenue kucnopoma. CrnocoObl TONYYEHHS KHCIOPOIA
B JIabopaTopuy W TMPOMBINUICHHOCTH. KpyroBopoT kwucioponga B mpupoxae. O30H —
aJUIOTpOMHAsE MOIU(UKALIMS KUCIOPOa.
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TeroBoit 3pPexkT XMMHUUYECKOW peakiuH, TEPMOXUMHUYECKHUE YPaBHEHHUS, K30-
U DHIOTEPMUYECKHE peakuuH. TOIUIMBO: Yrojlb M METaH. 3arpsA3HCHHE BO31yXa,
YCWJICHHE MapHUKOBOTO 3 PeKTa, pazpylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxoxkneHne Bomopona B IIpUpPOIE,
dbu3nUeckrue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moxyyeHus. Kuciorsl u
COJIH.

MonsipHbiii 00bEM ra3oB. PacuéTsl 10 XUMUUECKUM YPaBHCHHSIM.

dusnueckne cBoMcTBa BoAbl. Boxa xak pactsopurens. PactBopsl. Hacklennsie u
HEHACBILICHHBIE pacTBOPHI. PacTBOpUMOCTE BemecTB B BoJe. MaccoBas 10715 BEIIECTBA
B pacTBOpe. XUMHUUYECKHE CBOMCTBa BOAbl. OcHOBaHUs. Poibp pacTBOpoB B mpuUpoiAe U
B JKM3HM 4yesoBeka. KpyroBopoT Bojibl B ipupoie. 3arpsa3HeHre NPUpOAHbIX BoI. OXpaHa
Y OYMCTKA IMPUPOJHBIX BO.

Knaccupukanuus Heopranumueckux coenuHeHuil. Oxcuabl.  Knaccudukanuys
OKCH/IOB: coJieoOpa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, aM@oTepHbIE) u
HeconeoOpasyromue. Homenkinarypa okcuaoB. @U3ndyeckue U XMMUYECKUE CBOMCTBA
okcuIo0B. [lonyuenne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHUI: IETOYH U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuil. @PU3MYECKME W XHWMHUYECKHUE CBOWCTBA OCHOBAHWM.
[TomydyeHnrne OCHOBaHMIA.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. Puznyeckue Hu
XAMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHocTH MeTtaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coieil. ®Duznueckue W XHMHYECKHE CBOWCTBA COJICH.
[TonyueHue conen.

I'eneTnueckas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeJeiCHUEe COACPKAHUSI KHUCJIOpoAa B BO3AyXe, IOJIydeHHUE,
coOupanue, pacro3HaBaHWE€ ¢ HM3YYEHHE CBOMCTB KHUCIOPOJa, HaOJIIOACHHE
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUSI BOBHUKHOBEHUS M MPEKpaIieHUs
ropenus (mokapa), O3HaAKOMJICHHE C OO0pa3laMyd OKCHUJOB M OIKMCAHUE HUX CBOMCTB,
MoJIy4eHHe, coOMpaHue, pacro3HaBaHWE M W3YYEHHE CBOWCTB BOjOpoja (ropeHue),
B3auMojeiicTBue Bojgopoaa ¢ okcuaoM wmeaw  (II)  (BO3MOXKHO —HCITOJIB30BaHHE
BUJICOMAaTEPUAJIOB), HAOIIOIEHNE 00PA3IIOB BEIIECTB KOJIMUECTBOM 1 MoIIb, HccienoBaHue
0COOCHHOCTEH PacTBOPEHUs BEIIECTB C PA3IMYHONU PACTBOPUMOCTBHIO, MPUTOTOBJICHUE
pPacTBOPOB C ONPEAETEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA, B3AUMOICVCTBUE
BOJAbl C MeTaulaMu (HaTpueM U KajiblueM) (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBaHKE OOPa3IOB HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HA0JTIOIEHUE N3MEHEHUS OKPACKHA HHIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHnue B3aumojeicTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT
C METaJUlaMM, PEaKIUi HEUTpan3aluu, MOJy4eHUue HEePaCTBOPUMBIX OCHOBAHUM,
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BBITECHEHUE OJTHOTO METAJIa APYTUM U3 pacTBOpa COJIM, PEILIEHUE DKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «Baxnenmme Kiraccsl HEOPraHMYECKUX COCIUHEHUI.

Ilepuoguyecknii 3akon u Ilepuoamyeckass cucreMa XHMHYECKHX 3JI€MEHTOB
JA.N. MengeneeBa. CtpoeHne aroMoB. XuMHYeCKasi CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBHUTE/IbHbIC PEaKIHHU

IlepBble MONBITKH KIaccu(UKALMM XUMUYECKUX 3JeMEeHTOB. [loHsATHE O rpynmax
CXOJHBIX JIEMEHTOB (ILEJI0YHBIE U IIE€JIOYHO3EMENIbHBIE METAJIIbI, FAJIOT€Hbl, UHEPTHBIE
rassl). DJI€MEHTbI, KOTOpbIE 00pa3yoT aM(pOTEPHbIE OKCUIBI U TUAPOKCUBI.

Ilepnonnueckuii 3akoH. Ilepuommyeckas cHcTeMa  XUMHUYECKHX  DJIEMEHTOB
J.. MenneneeBa. KopoTkonepruoanas u jmHHoniepuoaHas ¢opmsel [lepuoanueckoit
cucTteMbl XuMu4deckux annemeHToB [[.M. Menneneesa. [lepuons! u rpynmsl. @usndeckuit
CMBICJI ITOPSIIKOBOTO HOMEPa, HOMEPOB IIEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX suep. M3oromel. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0UeK aTOMOB MepBbIX 20 XUMHUYECKHUX 3JeMeHTOB [lepuonnyeckoi
cucrembl J[.M. Menneneea. XapakTepucTUKa XHMHUYECKOrO JJIEMEHTAa IO €ro
nonoxxeHuto B [lepuoanueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMsI paadyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUNINYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOJIAM.

3nauenue [leproanueckoro 3akoHa u Ileprognueckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB JUUISl pPa3BUTHA HayKH U NpakTuku. .M. MenzaeneeB — yd€HbIN U TPaXKIaHVH.

Xumnyeckass cBsizb. KoBasieHTHast (mOJsipHas M HENOJISIpHAsl)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAsI CBSI3b.

Crenenp okucnenuss. OKHCIHTEIBHOBOCCTAHOBUTENBHBIE peakuuu. lIpomeccsr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii 5Kcnepumenm:

u3ydeHue oOpa3lloB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJCHCTBUE
TUAPOKCUJA IMHKA C pacTBOpaMHM KHUCJIOT U IIEJ0YeH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TopeHue,
peaKIuy pasyIoKEHUsI, COCTUHCHUS).

Mesicnpeomemuvie ces3u

Peanmuzanus MeXNpeaMETHBIX CBS3ed TpW HM3YyYEeHWW XHMHHM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHSATHM, TaK
W TIOHSITHH, SBJISIONIUXCS CHCTEMHBIMM JJISI OTACIbHBIX MPEAMETOB €CTECTBEHHO-
HAaY4YHOTO ITUKJIA.

OO61ue ecTecCTBEeHHOHAYUHbIC TIOHSATUS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(pUKAIUI, IePUOINIHOCTh, HAOIIOJICHHE, OSKCIICPUMEHT,
MO/JICTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIUI, U30TOIIbI,
PaJIMOAKTUBHOCTh, MOJIEKYJA, JJEKTPUUECKUN 3apsifl, BEIIECTBO, TEIO0, 00BEM,
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arperaTHoe COCTOSHHE BEIECTBA, ra3, PU3NYCCKUE BEIWYHMHBI, SAMHHIIBI U3MEpPEHUS,
KOCMOC, TUTAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TOPO/bI, MOJIE3HBIE
UCKOTIaeMble, TOTUTUBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M1 XMMHUYeCKas peaKkus

[lepuonnueckunii 3akoH. llepmoanueckass cucTEMa XHMMHYECKHX  DAJIEMEHTOB
J.. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KAIWS, KAJIBLUSA U UX COCOUHEHUM
B COOTBETCTBHUHU C IOJIOKEHUEM JIEMEHTOB B [lepruoanueckon cucTeMe U CTPOEHHUEM UX
aTOMOB.

CrpoeHue BenecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PEMETKM W BHUIA
XAMHUYECKOMN CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPTraHMYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COCIUHEHHUM,
TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanuss  XUMHUYECKMX ~ peakiui 10  pa3jdu4yHbiM  IPU3HAKaM
(1O 4YMCITy M COCTaBY Y4YacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(P(DEKTy,
0 M3MEHECHMIO CTETCHEW OKHUCJICHHMS XMMHYECKHX DJIEMEHTOB, IO OOpPaTUMOCTH,
M0 y4YacTHIO KaTajau3atopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHUYECKUE
YPaBHEHHUS.

[TonsitTue o ckopoctu xumuueckou peakiuu. [lonstne 00 o0OpaTUMBIX U
HEOOPATUMBIX XUMHYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX U TE€TEPOTrEeHHBIX
peakumsax. Ilowsarue o  karammse. [loHsTHE O  XMMHUYECKOM  PaBHOBECHHU.
@akTOpbI, BAUAIOIINE HA CKOPOCTh XMMUYECKON PEAKUUU U TMOJOKEHUE XUMHUUECKOTO
paBHOBECHS.

OKUCANTETEHO-BOCCTAHOBUTENIBHBIC peaKkuuu, AIIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBbHOM peakuun. CoCTaBlIeHUE YPaBHEHUN OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUH C UCIOIH30BAHUEM METO/Ia AIIEKTPOHHOTO OaaHca.

Teopust 3NEKTPOJUTHUECKON JUCCOLUALUU. IDIEKTPOJUTHI U HEDICKTPOJIUTHI.
Katnonbl, aHuWOHBI. MexaHW3M JUCCOLMALMM BEUWIECTB C PA3JIMYHBIMU BHUJIAMU
XuMHUueckoi cBs3u. Ctenenb auccounanu. CUIbHBIE U CJIa0bIe DJIEKTPOJIUTHI.

Peakuuu woHHOro oOMmeHa. YCIOBUS MPOTEKaHUs pEaKIui HWOHHOIO OOMEHa,
MOJIHBIE ¥ COKpAIEHHbBIE HMOHHBIE ypaBHEHUs peakinii. CBOKWCTBA KUCIOT, OCHOBAHUI U
COJIell B CBETE MPENCTaBICHUN 00 AIEKTPOIUTHIECKON auccoruaruu. KauecTBeHHbIE
peakunu Ha HOHBL. [loHsTHE O TMOPONIU3E COJIEH.
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Xumuueckuii SKCnepuUMenm:

O3HAKOMJICHHE C MOJCIIAMHA KPHUCTAUIMYECKUX  PEHIETOK HEOPTraHUYEeCKHUX
BEII[ECTB — METAJUIOB U HEMETAIOB (TpaduTa M aiMasa), CJIOKHBIX BEIIECTB (XJIopuaa
HATpUs), UCCIICIOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PeaKIMH OT BO3JACHCTBHS
pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE JIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
npolecca AUCCOIMAIMU KUCIIOT, MIeI04Ye U cojieil (BO3MOXKHO HCIOJIb30BaHUE BUJIEO
MaTepUasoB), MIPOBEJACHHUE OMBITOB, WILTIOCTPUPYIOIINUX MPU3HAKU MTPOTEKAHUS PEaKIUit
MOHHOTO 0OMeHa (00pa3oBaHHE OCajKa, BhIACIEHUE Ta3a, 00pa30BaHKUE BOJIbI), OTBITOB,
WUTIOCTPUPYIOITUX TPUMEPHl OKUCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEaKIuii (TOpeHue,
peakiMu pa3joXKeHHsS, COCAUHCHHs), pACIO3HABAHHE HEOPTaHUYECKUX BEIIECTB
C TIOMOIITHI0 KAaY€CTBEHHBIX PEAKITUH Ha MOHBI, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a71a4.

HeMmeTaJnibl 1 X COeTUHEHUSA

OO611as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIC
creneHu okucienus. CTpoenue v GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XUMUYECKHE CBOMCTBa Ha mpuMepe xjopa (B3auMOAECHCTBUE C MeETaJJIaMu,
HEMeTaJuIaMH, IenoyaMu). XsnopoBoopo. ColisiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHe, IpUMEeHEeHHe. J(elicTBUe XJIopa M XJIOPOBOAOPO/ia Ha OPTaHU3M YEJIOBEKa.

Baxueimme Xa0puasl U UX HAX0KAECHUE B IPUPOJE.
O6mmas xapakrepucTtka 3aeMeHToB VIA-Tpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu OKucieHus. CTpoeHue U (PU3UYECKHE CBOWMCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(PUKAIIMKA KUCIOPOJa U CEPHI.
Xumudeckue cBoicTBa cepbl. CepoBOIOPO/I, CTpOCHUE, (U3NYECKUE U XUMUYECKHE
cBoiicTBa. OKCUABI CEPhbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa,
dbu3nUeckue U XUMUYECKHUE CBOMCTBa (OOIIME KaK MPEACTaBUTENs Kiacca KHUCIOT U
crenuduyeckue). XUMUYECKUE PEeaKIUH, JISKAIINE B OCHOBE MTPOMBIIIEHHOTO CIIoco0a
NOJIy4eHUs cepHOUl KUCIOThI. [IpuMmeHenue cepHoil KUcioThl. CoJid CEpHOU KUCIIOTHI,
KaueCTBEHHAsl peakius Ha cyinbdaT-uoH. HaxoxneHue ceppl U €€ COCTMHEHHM
B npupojie. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpelbl COSAMHEHUSIMU CEPhI
(KUCIOTHBIE TOXK/IH, 3arPsI3HEHNE BO3/IyXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIIICHHUS.
OO01ast xapakTepucTuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTETICHH OKUCIEHUS. A30T, paclpOCTpaHEHHUE B IPUPOjIe, HU3UIECKUE U
XUMUYeCcKue cBoiicTBa. KpyroBopor a3ora B mpupone. AMMHUak, ero (usudeckue u
XUMHUYECKUE CBOMCTBA, OJTydyeHue u npuMeHeHue. Coiau aMMOHUS, UX (PU3NUYECKUE
Y XMMHUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakiiyis Ha MOHbI aMMOHMUSL.
A3O0THast KUCIOTa, €€ MmojyyeHue, GUu3nuecKue U XMMUYECKHe CBOMCTBA (0OlIue Kak
MPEACTAaBUTEIISI KJlacca KUCIOT U crienuduueckue). Mcnonb3oBaHre HUTPATOB U COJieH
aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX yAOOpeHud. XHUMHUECKOE 3arpsi3HCHUE
OKpY’Karolien cpebl COSUHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH, 3arpsI3HEHUE BO3IyXa,
MOYBHI U BOJI0EMOB). Dochop, amrorponHsie Moaudukanuu ¢ochopa, Gu3ndecKue u
xumuueckue cBoiictBa. Okcun docdopa (V) u dochopHas kucinora, PU3NIECKUEC
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U XUMHUYECKHE CBOICTBa, monydyeHue. Hcnonb3zoBanue @ocdaTtoB B KadyecTBe
MUHEPAJIBHBIX YA0OPEHUIA.

O6mas xapakTepucTrka 31eMeHToB [V A-rpymnmbl. Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENEHW OKHUCICHHs. YIJIEpoA, aUIOTPOIHbIE  MOJIU(pHUKaLuUH,
pacmpocTpaHeHue B Tpupoie, (U3HUECKMEe W XUMUYECKHE CBOMCTBa. AcopOius.
Kpyrosopot yrnepoaa B npupozge. Okcuabl yriaepoaa, ux (Gpusndeckue U XUMUYECKUE
CBOWCTBA, ACHCTBHUE HA KUBbIC OPTAHU3MBI, [TIOJYUYECHHE U TPUMEHEHUE. DKOJIOTUUECKHE
npobsieMbl, cBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumoresa rno0agbHOTO MOTETICHUS
KJIMMaTa, MApHUKOBBIA 3(PGdeKT. YTonbHas KUCIOTa W €€ COoiu, UX (U3NYECKUE H
XUMHUYECKHE CBOMCTBA, MOTy4YeHUE U MpuMeHeHre. KauecTBeHHas peakiys Ha kapOoHaT-
WoHbIL. Mcrnonp30BaHne KapOOHATOB B OBITY, MEAUIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasibHbIE TIOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUIX
yraepoja (MeTaH, 3TaH, JTWIEH, aleTWUJIEH, 3TaHOJ, TIUIEPHUH, YKCYCHAas KHCIIOTA).
[TpupoHbIe HCTOYHUKH YTIIEBOJOPOIOB (YroJb, IPUPOIHBIN a3, HEPTh), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINTUIEHHOCTH. [loHsITHE 0 OMOJIOTHYECKH
BAJKHBIX BEIIECTBAaX: JKHpaxX, OeiKax, YIJIeBOJaX — M HMX POJU B KU3HH YEJIOBEKA.
MarepuanbHO€ €JUHCTBO OPIrAHUYECKUX U HEOPTaHUYECKUX COCINHEHUN.

KpemHuii, ero (pusnueckue U XMMUYECKHE CBOICTBA, MOJIYYCHUE U MPUMEHEHUE.
Coenunenust kpemMHus B npupoje. O6mue npencrapiaeHust 06 okcuae kpemuus (IV) u
KpeMHUEeBOU kuciore. CHUIMKAThI, X HCIOJIb30BAHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxneliime CcTpouTeabHbIE MaTepHalibl: KEpaMHKa, CTEKJIO, IIEMEHT, O€eTOH,
xene300eToH. [IpoGiembl 6€30macHOTO MCMOJIB30BAHUSI CTPOUTENBHBIX MAaTepUasioB
B IMOBCEIHEBHOU >KU3HM.

Xumuueckuii 5Kcnepumenm:

U3yuyeHHuEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTHI,
IPOBEICHHE KAaUYE€CTBEHHBIX PEAKUUN Ha XJIOPUI-MOHBI U HAOIIOJIEHHE MPU3HAKOB HMX
NPOTEKaHMs, OMBIThI, OTpaXxarouue GU3NIeCKue U XUMUYECKHE CBOMCTBA rajJOreHOB U
UX COEAMHEHHUH (BO3MOXXKHO HCIOJB30BaHUE BHUJEOMATEPHAIIOB), O3HAKOMIICHUE
¢ oOpasmamMu XJIOPUIOB (TajJOT€HHUIOB), O3HAKOMJIEHHWE C oOpasiamMu cepbl U eé
COEIMHEHUSIMU (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEpUANIOB), HAOJI0JeHIE TpoLecca
oOyTIIMBaHMs caxapa MoJi IeUCTBUEM KOHIICHTPUPOBAHHOM CEPHOW KUCIIOTHI, U3YyUCHUE
XUMUYECKUX CBOMCTB pa30aBIICHHOM CEPHOM KHUCJIOTHI, NPOBEJIECHHUE KaueCTBEHHOU
peaknuu Ha Ccynb(aT-uOH U HAOMIO/IEHHWE TMpU3HAKa €€ MPOTEKAaHUS, O3HAKOMIICHHE
¢ (¢duzmyeckuMu cBoWicTBaMu a3zoTa, ¢Gochopa M HX COEAUHEHUH (BO3MOMKHO
WCIIOJIb30BAaHUE BUJACOMATEPUAIIOB), oOpa3liaMu a30THBIX U (PocopHBIX ym0OpeHMiA,
NoJlyuyeHue, coOupaHue, paclo3HaBaHUE U M3yYEHHE CBOMCTB amMMHaKa, IPOBEICHHE
KAueCTBEHHbIX pPEaKIMi Ha MOH aMMOHHUS U QocdaT-uOH U HU3yUYEHUE MPU3HAKOB HX
MIPOTEKAHUs, B3aUMOJCHUCTBUE KOHUCHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MOXXHO HCHOJB30BAHUE BUIECOMATEPHUAIIOB), U3YUEHUE MOJENEH KPUCTAIIMYECKUX
pemérok anmasa, rpadura, QyiepeHa, 03HaAKOMJIEHUE C MPOIECCOM aacopOIru
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pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM UM YCTPOMCTBOM MNPOTHUBOTrasa,
NoJlydyeHue, coOMpaHue, pacro3HaBaHHE W HU3YYEHHE CBOICTB YIJIEKHUCIIOTO Trasa,
NPOBEJCHIE KAueCTBEHHBIX pEakluid Ha KapOOHAT M CHJIMKAT-UOHBI U HU3yUEHHUE
NPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHHE C  MPOIYKUHMEeH  CHIMKATHOU
IPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3adad Mo Teme «Baxkueiimme
HEMETAJUIbl U UX COCAUHEHUS.

MeTaJiibl M X COEAUHEHUS

OO6mrast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBAaHUU HX
nonokenus B Ilepuoamdeckon cucreme xummyeckux nemeHToB .M. MenneneeBa u

cTpoeHus1 aTOMOB. CTpO€HHE METAJLUIOB. MeTainueckas CBSI3b U METaJUInYecKas
KpUCTAUTMYECKAsT pemeETKa. OJIEKTPOXUMUYECKUM PsAJl  HANPSKEHUW METaJlIoB.
duznyeckre U XuMUYECKUEe CBOMCTBA MeTaJI0B. O011IKe cr1OCOObI MOTYYeHHUS! METAILJIOB.
[ToHsiTHE O KOPPO3UU METAIOB, OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CriaBbl
(cTainp, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBILIIEHHOCTH.

[Ilenounsie MeTayipl: IOJOXKEHHE B Ilepruoanyeckor CHUCTEME XUMHUUYECKHUX
anemeHToB J[.M. MennaeneeBa, CTpoeHHME HX aTOMOB, HAXOXICHHUE B MPUPOJIE.
®duznyeckrue W XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpuss u Kaiusa). OKCUIbl U
TUIPOKCUIBI HATPUA U Kaiusl. [ [puMeHeHne menouHbIX METaNIOB U UX COCIMHEHUM.

[IlenouyHO3€eMeENbHBIE METAJIBI MArHUK U KaJIbLIUM: TIOJ10KeHue B [lepruoanueckon
cucteMe Xxumuieckux aneMeHToB /.M. MenaeneeBa, CTpoeHHE X aTOMOB, HAXO0KJICHUE
B mnpupone. Pusnyeckne U XMMHYECKHME CBOMCTBA MarHus M Kainplus. Baxueinmmne
COCMHEHMsS Kalbliusl (OKCUJ, THAPOKCUJ, coyn). KECTKOCTh BOABI M CHOCOOBI €€
YCTpPaHEHHUs.

AmomuHuii: nonoxenue B Ileproguyeckoil cucTeMe XHWMHYECKHUX 3JIEMEHTOB
JAWN. MenneneeBa, CTpoeHME aroMa, HaxoxaeHue B npupone. dDusnueckue u
XUMHUYECKUE CBOMCTBAa anmtoMUHHUS. AMGOTEpHBIE CBOWCTBA OKCHAA W THUAPOKCHIA
AITFOMHUHUSL.

Kenezo: monoxenne B Ilepmoamyeckol cucTeMe€ XUMHYECKMX  DJIEMEHTOB
JA.. MenneneeBa, CTpOEHHE aroMa, HAXOXKIECHHE B Ipupone. Puznueckne u
XMUMHUYECKHE CBOMCTBA jxene3a. OKcuabl, ruapokcubl u coiu xenesa (1) u xxemnesa (111),
UX COCTaB, CBOMCTBA U MOJIyYEHHE.

Xumuueckuil IKcnepumenm:

O3HaKOMJIEHUE C o0pa3liaMy METaJIJIOB U CIUIABOB, MX (DHU3NUYECKUMU CBOWCTBAMU,
W3yYE€HHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIIOJIb30BaHHUE
BUJICOMATEPHUATIOB), 0OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHUJIA KAIBITUS U HATPUS C BOAOU
(BO3MOYKHO HCTIOJIb30BAaHUE BUICOMATEPUATIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI,
MpoIIEcCa TOPEHUS KeJe3a B KUCI0poie (BOZMOKHO UCIIOJIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIMI HA MOHBI (MAarHus, KaJIbIUsl, aJFOMUHUS,
nuHka, skeneza (II) u xenesa (I1I), menu (II), HaOmrOEeHME M ONMKMCaHUE MPOIIECCOB
OKpallIMBaHUs TJIaMEHU MOHAMH HATPUS, KAJIUSI U KAJIbLUS (BO3MOKHO HUCIOJIb30BaHUE
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BI/IILGOMaTepI/IaJ'IOB), HCCIICAOBAHUC aM(bOTepHBIX CBOMCTB I'mApOKCHUaa aJIfOMUHUA U
I'MAPOKCHUAa IIHMHKA, PCHICHHUC OKCIICPUMCHTAJIBHBIX 3a/Ja4 II0 TCMC «Baxneime
MCTAJJIBI 1 UX COCANHCHMUS).

Xumus M OKpy:KawIiuas cpeaa

BemectBa u Marepuansl B IOBCEAHEBHOW JKM3HHM 4YeENOBEKa. be3omacHoe
WCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momonis mnpu
XUMHUYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HCHUE OKpYyKawomeh cpeasl (mpenenbHas —JIOMmyCTUMAast
KoHIeHTparust BemiecTB (nanee — IIJIK). Poib Xumuum B penieHUHd 3KOIOTHYECKHUX
npoOJieM.

Xumuueckuii IKCnepuUMenm:
U3ydeHue oO0OpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJMMEPHBIC
MaTepHabl).

Mesicnpeomemnule ces3u

Peanuzanusi MeXIpeIMETHBIX CBsi3ed MNpu HM3ydyeHUH XuMmMuu B 9 Kiacce
OCYULIECTBIISIETCS Yepe3 UCTIOIb30BAHNE KAK OOIINX €CTECTBEHHO-HAYYHBIX OHITHI, TaK
U TOHSTUM, SIBJISIOIIMXCS CUCTEMHBIMU JUISl OTHENIBHBIX INPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYUHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHanu3, CHHTE3, KilacCcu(UKalus, NEPUOJUYHOCTb, HAOIIOJACHUE, SKCIEPHUMEHT,
MOJICJIMPOBAaHUE, U3MEPEHHE, MOJEIb, SBJICHUE, MAapHUKOBBIA 3((EKT, TeXHOJIOrus,
MaTepHuabl.

®dwuszuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIHI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJNEKTPUUYECKUH 3apsii, IPOBOJHUKH, MOJYTPOBOJHUKH,
IUDJIEKTPUKHU, (POTODIEMEHT, BEILIECTBO, TEN0, 00BEM, arperaTHOE COCTOSTHUE BEILECTBA,
ra3, pacTBOp, PpacTBOPUMOCTb, KPUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3NUecKue
BEJIMUMHBI, CAWHHIIBI H3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
CounHize.

buonorusa: ¢ortocuHTe3, abIxaHue, Ouocdepa, >KocHCTEMa, MHUHEpaAIbHbIE
yI0OpEHMs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJbI, MOJE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOSHUS MPOTPAMMBI OCHOBHOTO OOIIIEr0 00pa30BaHMUs
JOCTUTAIOTCS B XOJ¢ OOYYCHHS XMUMHHM B CIUHCTBE YYeOHOHW W BOCIUTATEIHHON
JESATCIIBHOCTH B COOTBETCTBHH C TPAJIUIIMOHHBIMU POCCUHUCKUMU COIMOKYJIBTYPHBIMH H
JTYXOBHO-HPABCTBCHHBIMH [ICHHOCTSAMHU, IPUHATHIMH B OOIIIECTBE MPABUIIAMU M HOPMaMHU
TIOBEJICHHS ¥ CIIOCOOCTBYIOT MPOIIeCcCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COITUAITU3AIUH
00yJaronuxcsl.

JIngyHOCTHBIC pe3yJIbTaThI OTpaKaroT TOTOBHOCTb 00yYaroIIUXCsl
PYKOBOJICTBOBAThCSI CUCTEMOW TO3WTHBHBIX IIEHHOCTHBIX OPHUCHTALMN M PaCIIUPCHHE
OIBITA JICATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHMA:

[IEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U
HAYYHOMY HaCJIENI0, TOHUMaHUs 3HAUCHUSI XUMUIECKON HayKH B )KU3HHU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEPHOM HH(OpManuend o MepeaoBbIX
JOCTUKEHUSIX U OTKPBITHSIX MUPOBOW M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH
B HAy4YHBIX 3HAHUIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHMS

IIPEJCTABJICHUS O COLIMAJIbHBIX HOPMAax U MPABUIIAX MEKIMYHOCTHBIX OTHOLICHUH
B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOU, yueOHO-
MCCIICIOBATENIbCKOM, TBOPYECKOWM H JPYrHMX BHAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOW JIEITEIbHOCTH TIPU  BBIMIOJHEHUH  YYCOHBIX,
MO3HABATEIbHBIX 3a]1a4, BBIOJIHEHUU XUMUUYECKUX SKCIIEPUMEHTOB, CO3JaHUN YUCOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHHUMAHHUID W B3aMMOIIOMOILIM B IPOLECCE ITOM
y4eOHOHN JesTEeIHbHOCTH, TOTOBHOCTH OIIEHHWBATH CBOE MOBEICHHME M TMOCTYINKH CBOMX
TOBapUUIIEH C TO3WIMM HPABCTBEHHBIX M NPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUN IOCTYNKOB;

3) HEHHOCTH HAYYHOTI'0 TIO3HAHMS:

MHPOBO33PEHUYECKUE TMIPEICTABICHUS O BEIIECTBE M XUMHUUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIIOIIAE OCHOBY
JUTSl TIOHUMAHHS CYITHOCTH HAYYHOW KapTHUHBI MUpA, TPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBA3AX YEJIOBEKA C MPUPOIHOM CPEIOH,
0 pOJIM XUMHUH B NO3HAHUU ITUX 3aKOHOMEPHOCTEM;

M03HAaBaTeJIbHbIE MOTUBBI, HAITPABJICHHBIC HA TTOJIyYE€HHE HOBBIX 3HAHHI 10 XUMUU,
HE0OX0MMBbIC )11 OOBSICHEHUST HAOJIF0TaeMBIX MPOIIECCOB U SBJICHUIA, TO3HABATEIILHOM,
MH()OPMAITMOHHON M YUTATENHCKON KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIIbHOM
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paboThI ¢ y4eOHBIMU TEKCTAMU, CIIPABOYHOM JIUTEPATYPOM, JOCTYTHBIMU TEXHUYECKUMHU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA,

MHTEpeC K 00y4EHUIO U MO3HAHUIO, TFI0003HATETbHOCTh, TOTOBHOCTH U CIIOCOOHOCTD
K caMmo00pa30BaHUIO, TPOEKTHOMN U HUCCIEI0BATEIBCKON EATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBJICHHOCTHU U YPOBHS OOy4YEeHUS B AaJIbHEHUIIIEM;

4) popMupoBaHHUA KYJIbTYPHI 3/10POBbSI:

OCO3HAHHE IIEHHOCTHU *W3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO,
YCTaHOBKHU Ha 370POBBIA 00pa3 )KU3HHU, OCO3HAHUE MTOCICACTBUI M HEMPHUATHE BPEIHBIX
OpUBBIUEK (YMOTpeOJeHUS aJKOToJisl, HApKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTHU
coOo/IeHnsT TpaBMJI O€30TACHOCTH TPHU OOpAlICHHH C XUMUYCCKUMH BEIIECCTBAMU
B OBITY U peabHOU JKU3HHU;

5) Tpy0BOro BoCIMTAHUS

UHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Ipodeccuil u Tpyda pas3IMdHOro poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYIOBOH NEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUSI MPEAMETHBIX 3HAHWI MO XWMHH, OCO3HAHHBIM BBHIOOpP WHIWBHUIYaIbHOU
TPACKTOPUHM TPOJOJDKEHUS] O0pa30BaHUsA C YYETOM JIMUYHOCTHBIX HHTEPECOB MU
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIEIIHON
pO(PECCUOHATIBHON JIEATEIbHOCTH U Pa3BUTUS HEOOXOJUMMBIX YMEHHUM, TOTOBHOCTh
alarTUpOBaThCs B MPO(HECCUOHATILHOM Cperie;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOLIEHHE K NPUPOJE KaK HCTOYHMKY JKU3HU
Ha 3emJie, OCHOBE €€ CYLIECTBOBaHMsI, IOHUMaHUE [IEHHOCTH 3/J0POBOI0 U 0€3011acHOIro
oOpaza >KM3HM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOAEHUS MpaBuil OE30MacHOro
NoBeICHUS MpU PaboTe C BEIIECTBAMHU, & TAKKE B CUTYaIIUAX, YTPOKAIOIINUX 37I0POBBIO U
JKU3HU JTIOACH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TOJydyaeMble TIPU HU3YYCHUU  XUMUH,
JUISL PELICHUS 3a1a4, CBA3aHHBIX C OKPYXKAIOLIEH MPUPOAHON CPEIOW, ISl MOBBILLICHUS
YPOBHSI 9KOJIOTHYECKON KYJIbTYpbI, OCO3HAHUSA TJI00ATILHOTO XapaKTepa dKOJIOTUUECKUX
npo0ieM W NyTed HX pEelIeHUs IOCPEACTBOM METOJOB XHMHH, 3KOJOTHYECKOIO
MBIIUICHUSI, YMEHHSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAIbHOM MPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATBI

B COCTaBe METanpPeaAMETHBIX pe3yJIbTAaTOB BBIJICIIAIOT 3HAYMMBbIE
1151 pOpMHUPOBAHUS MUPOBO33PEHHUS 00IICHAYUHbIC TIOHATHUS (3aKOH, TEOPUsI, TPUHIIHII,
runoresa, pakT, CUCTeMa, MPOIECC, SKCIEPUMEHT U APYTOE.), KOTOPBIE HCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETAX M MO3BOJSIOT HA OCHOBE 3HAHUM M3 ATHUX
npeaMeToB (OpMUpPOBATh MPEJCTABICHHE O IIEJIOCTHOM HAy4YHOM KapTHHE MUpa,
U YHUBEpCaJbHbIC Y4eOHbIC AEUCTBUS (TIO3HABATEIbHBIC, KOMMYHHUKATUBHbBIC,
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peryJsiTUBHbIE), KOTOpbIE 00€ecCIeynBaoT dbopmMupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHON AESTEIbHOCTH.

Ilo3HaBaTesbHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJornuyeckue 1eMcTBUS:

YMEHMSI UCIIOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHUS MPHU OCBOCHUHU 3HAHUN:
pPacKpbIBaTh CMBICT XUMUYECKUX TMOHSATUN (BBIAETSATh MX XapaKTEpHbIC MPHU3HAKH,
YCTAaHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTUSAMH), HCIOJIB30BaTh IMOHSATHUS
JIs1 OOBSCHEHUSI OTHENbHBIX (PAKTOB U SIBJIICHHWH, BBIOUPATh OCHOBAaHUS W KPUTEPUH
Ul KiTaccu(PUKai XUMHAYECKUX BEIIECTB W XMMHYECKHX PEeaKIfii, yCTaHABINBATh
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTAaMH HM3YUYEHHUS, CTPOUTH JIOTHYECKUE
paccyxkaeHuss (MHAYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJIOTMHU), Je€JaTh BBIBOABI U
3aKJIFOUCHUS;

YMEHME MPUMEHSATH B IIPOIECCE TO3HAHUS TOHATUSA (OPEAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJb3yeMbl€ B XHUMHH,
peoOpa3oBbIBATh IIMPOKO NPUMEHSIEMbIE B XHUMHH MOJCIbHBIC IPEJICTABICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (hopMyIa U ypaBHCHUE XUMHYECKOMN
peaKkiuy — MpU PEIICHUH y4eOHO-T03HABATENIbHBIX 3a7a4, C YYETOM ITUX MOJACIBHBIX
MPEJICTABJICHUN BBISBIISITh U XApAaKTEPU30BaATh CYIIECTBEHHBIE IMPU3HAKU H3y4aEMbIX
O0OBEKTOB — XHMHYECKMX BEHIECTB M XUMHUUYECKUX PEaKIMi, BBIABIATH OO0IIUE
3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBCHHBIC CBSI3M W IPOTHUBOPEYUS B H3YYa€MBbIX
MPOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBare/bCKkHe 1eiCTBUA:

YMEHHUE HCIIONb30BaTh IOCTABJICHHBIE BOIPOCH B KauyeCTBE WHCTPYMEHTA
NO3HAHHUA, a TaK)K€ B KauyeCTBE OCHOBBI JJisi (DOPMUPOBAHMS TUIOTE3bl MO MPOBEPKE
PaBUILHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

MpUOOpPETEHUE OMNbITa MO I[JIAHUPOBAHWMIO, OpraHU3alldd W  IPOBEJICHHUIO
YUYEHHUYECKHUX 3KCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a X0JI0M MPOLECCa, CAMOCTOSTENLHO
IPOTHO3UPOBATH €r0 Pe3yJbTaT, (HGOPMYIUPOBATH 000OIIECHUS U BBIBOJIBI 110 pe3yIbTaTaM
IPOBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIATh OTUYET O MPOJIEIaHHOM padoTe.

Pabora c undpopmanmeii:

yMEHHUE BbIOMPATh, aHAIM3UPOBATH U HHTEPIPETUPOBATH MH(HOPMAIINIO PA3THUHBIX
BUJIOB U (OpM TMpeACTaBICHMs, MOJy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (HAYYHO-
HOMYJISIpHAsl JIUTEepaTypa XUMHUYECKOTO COJAEpIKaHMs, CIPaBOYHBbIE MOCOOMS, PECypChl
WNHTepHeTa), KPUTUYECKM  OLEHHWBATh IPOTHBOPEYMBYKD M  HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE MPHUMEHSTh pa3jIMYHble METOJbl U 3alpochl NpPU IMOUCKE U OTOOpe
uH(OpPMAIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX 7151 BHITOJHEHHS YYEOHbBIX U
MO3HABATENIbHBIX 3a/1ad OMNpENENEHHOr0 THUIA, NPUOOpPETeHHE OmNbiTa B 00JACTH
UCIIOJIb30BaHUsI MH(POPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHM, OBIJIaJIEHUE
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KyJbTYPOU aKTUBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITENBHO
BbIOMpaTh ONTHUMAJIbHYI0 (OpMY MpEACTaBICHUS HHPOPMAUU U HIUIIOCTPUPOBATH
pelaeMble 3a7a4n HECJIOKHBIMU CXEMaMU, AMarpaMMaMH, pyruMu popmamu rpa@uxu
U UX KOMOMHALIUSAMY;

YMEHHME  MCHOJIb30BaTh W  AHAIM3MPOBaTL B  IIpoLecce ydeOHOW W
UCCJIEIOBATENBLCKOM JICSITENIBHOCTA HMH(POPMALIMIO O BIHSHUHM POMBIIUIEHHOCTH,
CEJIbCKOTO X03sI1ICTBa U TPAHCIIOPTa HA COCTOSIHUE OKPY’KatoLel IPUPOIHOM cpeabl.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC YueOHbIEe eCTBUSA:

YMEHHE 3aJlaBaTh BOIPOCHI (B X0j/€ auasiora u (WiM) AUCKYCCHUH) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYITHUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHLHO BBITOTHCHUS
MPEIIOKEHHON 33/1a4H;

IpUOOPETEHUE ONbITa MPE3CHTAIMH PE3YJIHTATOB BBIOJIHEHUS XUMHYECKOIO
IKCIIEpUMEHTa (J1abOpaTOPHOrO OMBITA, JIAOOPATOPHOUM pPabOTHI IO HCCIIETOBAHUIO
CBOMCTB BEIIIECTB, Y4€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU IIO3HABATEIBLHONH U
UCCJIEIOBATENHLCKON ACATEIBHOCTA TPHU PEIICHUH BO3HUKAIOMIMX MPOOJIEM HAa OCHOBE
yuéTa OOLIUMX MHTEPECOB M COTJIACOBAHMS MO3UIMKN (00CYyXIeHHs, OOMEH MHEHUSIMH,
«MO3TOBbIE HITYPMbI», KOOPIUHAIUS COBMECTHBIX JICMCTBUI, ONPEAECIECHUE KPUTEPUEB
10 OLIEHKE KaueCTBa BBIMOJIHEHHOW pa0OTHI U IPYTHUE);

PeryasitTuBHble yHUBepCaJbHbIe YueOHbIC ACHCTBHS:

YMEHHE CaMOCTOSITEJIBHO ONPENEATh LU JIEATEIbHOCTH, ILIaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIMPOBaTH M IpPU HEOOXOOUMOCTH KOPPEKTHPOBATh CBOKO
NesATeIbHOCTb, BbIOMpaTh Hauboisiee 3(PQPEeKTHUBHBIE CHOCOOBI pelIeHUs Y4EOHBIX H
NIO3HABATEJIbHBIX  33Ja4, CaMOCTOSTENbHO  COCTAaBIATh WIH  KOPPEKTUPOBATh
MIPEIOKEHHBIA AITOPUTM JIEUCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM TOJIYyYEHUS
HOBBIX 3HaHMM 00 H3yuyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLHAX, OLEHUBATH
COOTBETCTBUE IOJIyYEHHOI'O pe3yJsIbTaTa 3asBJICHHOW LEJNH, YMEHUE HCIIONIb30BaTh U
aHAIM3UPOBAaTh KOHTEKCTHI, PEjIaracéMbl€ B YCIIOBUH 3aJaHUIA.

HPEIMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHHIO 00S3aTENBLHOTO COJNEPIKaHUS,
YCTaHOBJICHHOTO JTaHHOU (henepanibHON pabouell mporpaMMoid, BBIIETISIOT: OCBOCHHBIC
0oOy4arolMMHUCsl HAayYyHbIE 3HAHMs, YMEHUS M CIOCOOBI ACHCTBHM, cHeru(puuecKue
UIs TpenaMeTHOM oOnactu «XHUMHs», BUABI JEATEIBHOCTH IO TMOIYYEHHIO HOBOTO
3HAHUA, €r0 MHTEPIIPETALNU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX
Y HOBBIX CUTYalHsX.

K xonmy oOyuenuss B 8 KJjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh y 00YHYaIOIIMXCSl YMEHUM:
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pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEIECTBO, CIOXKHOE BELIECTBO, CMECh (OAHOPOJIHASA H
HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTENIbHAsi aTOMHAasi M MOJICKYJISIpHash Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas 10Js1 XUMHYECKOTO 3JIEMEHTA
B COCAUMHEHUM, MOJISIPHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPUIIATENILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas peakiius, KiacCuPpuKaius
peaKuuii: peakuuu COCIUHECHUS, PEAKIIMKU PA3JI0KEHUS, PEAKIIUU 3aMEIICHUS, PEaKIUn
oOMeHa, 9K30- U PHIO0TEPMHUYECKHE PEaKIH, TeII0BOi 3 eKT peakuu, SApo aToma,
AJIEKTPOHHBIN CIIOM aTroma, aroMHasi OpOUTallb, paguyCc aTomMa, XUMHUYECKas CBSA3b,
NOJISipHAsE ¥ HEMOJIApHAs KOBAJEHTHAs CBsI3b, MOHHAs CBsI3b, MOH, KAaTUOH, AHHOH,
pacTBOp, MaccoBas J10JIs BellecTBa (MPOIIEHTHAs KOHIIEHTPAIIKsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U IPUMEHSTh 3TU
MOHSATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

HCIIOJB30BaTh XUMHYECKYI0O CHUMBOJIUKY JJIsI COCTaBJieHUs] (OpMyJ BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTPENIEIIATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, CTCTICHb
OKUCJICHHSI DJIEMEHTOB B OWHAPHBIX COCAUHEHUSIX, NPUHAJICKHOCTh BEIIECTB
K OMNpeneia¢HHOMY KiacCy CO€IWHEHUW 1o ¢dopMmysaaM, BHJI XUMHUYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAS) B HEOPTaHUYECKUX COCIMHCHUSX;

packpbiBaTh cMmbica [lepuoanueckoro 3akona JI.11. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTHM CBOWCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nonoxeHust B llepuoamyeckoil cucTeMe, 3aKOHOB COXPAHECHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajpo;

OMKCHIBATh U XapakTepu3oBaTh TabmuuHyro (opmy Ilepuomnyeckoit cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3jinyaTh NMOHATUS «TJIaBHas moArpynmna (A-Tpymnma)» u
«moboyHass mnoarpynmna (b-rpymnma)», Manble W OOJbIIME TMEPUOIbl, COOTHOCHUTH
0003HaueHUs, KOTOpble UMEIOTCs B Tabnuie «llepuonuueckas cucreMa XUMHYECKHX
aneMeHToB J[.M. MeHneneeBa» € UYHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsja sjapa, oOIlee 4YHCIO 3JJIEKTPOHOB U
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CJIOSIM);

KJaccu(UIMPOBATh  XUMHYECKHE  DJIEMEHThl, HEOPraHMYEeCKHUE  BEIIECTBA,
XUMHUYECKUE peakiuu (MO0 YUCIy W COCTAaBY YYaCTBYIOIIMX B PEAKIMU  BEIIECTB,
1o TerIoBoMy 3P heKTy);

XapaKTepHU30BaTh (OMHUCHIBATH) OOINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIACCOB,  MOATBEpPXJas ONUCAHUE MNPUMEPAMH  MOJEKYJSIPHBIX  YpaBHECHUH
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHiI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO COCTABA,
BO3MOXXHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPAIEHUN B PA3JIMUHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacCChl BEIIECTB,
MacCCOBYIO JIOJIO0 XMMHYECKOTO 3JIeMEHTa Mo (HOpMyJie COSTUHEHHUS, MACCOBYIO JIOJTIO
BEIIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIINH;
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IPUMEHSTh OCHOBHBIE ONIEPALIMU MBICIIUTEIIBHOMN NESITENbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0OOIIECHHE, CUCTEeMAaTHU3allNIO0, KIACCU(UKAIINIO, BBIIBICHHE MPUUUHHO-
CJICJICTBEHHBIX CBA3CH — ISl M3YyYECHUS CBOWCTB BEHIECTB U XHUMHUYECKHUX PEAKILHH,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMS — HAOIIOJCHUE, U3MEPEHUE, MOJICTUPOBAHUE,
HKCIEPUMEHT (peanbHbIN U MBICJICHHBIN);

clieIoBaTh MPaBWJIaM IIOJIb30BAHMSI XMMHUYECKOM TOCYyAOH H J1abopaTOpHBIM
o0opyOBaHMEM, a Tak)Ke NpaBWiaM OOpallleHHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSMU TI0 BBITTOTHEHHUIO TA0OOPATOPHBIX XUMHUYECKHUX OIMBITOB 10 MOTYyYEHHUIO
U COOMpaHHIO Ta3000pa3HBIX BEMICCTB (BOAOPOIAa W KHCJIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JIOJIEN paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh U
IPOBOJUTh XUMHUYECKHE SKCHEPUMEHTHI MO PACHO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JIakMyc, peHOoNPTaANTCHH, METHIIOPAHK U JPyTHE).

K koHiy oOyuenuss B 9 kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y O0OYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: XUMUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKas PEAKUUs, XUMUYECKAS
CBS3b, TETUIOBOM 3 (DEKT peakiuu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEAJICKTPOJUTHI, AJIEKTPOJIUTHYECKAsT JAUCCOLMAlUS, PEaKIMd HOHHOTOo OOMEeHa,
KaTaqu3aTop, XHMHYECKOE pPAaBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PEaKIHH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMU, OKUCIUTED, BOCCTAHOBUTEID, OKUCIICHUE
U BOCCTAHOBJICHHE, AJUIOTPOMuUsA, aM(pOTEPHOCTb, XMMHUYECKasi CBs3b (KOBAJICHTHAas,
WOHHAs, METaJIMYecKas), KpUCTAUIMYeCKas pemeTKa, KOppo3us METaIOB, CIUIABBI,
CKOPOCTb XHMHUYECKOM peakuuu, NOpeAciabHO aomyctuMas koHueHtpauus [IIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U TPUMEHSITHITH
MOHSATHUS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JIsI COCTaBJICHHUSI (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONPENENATh BAJIEHTHOCTh U CTENEHb OKHUCJICHHS XMMHUYECKHUX JJIEMEHTOB
B COCIMHEHUAX DPA3JIMYHOTO COCTaBa, NPHUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeAWHEHu mo ¢dopMmyrnaMm, BUJ XUMHUYECKON CBsi3M (KOBaJeHTHAs, MOHHAs,
METajuInyecKasi) B HEOPraHMYECKHX COCAMHEHMSX, 3apsA]l HOHA MO0 XHUMHYECKOU
dbopmyre, xapaktep cpeibl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUH, TUI
KPHUCTAJUIMYECKON PEIIETKHM KOHKPETHOTO BEIIECTBA;

packpbiBath  cMmbIici  [lepuommueckoro  3axkona .M. MengeneeBa wu
JIEMOHCTPUPOBATH €T0 MOHUMAHKE: OMUCHIBATh M XapaKTEePU30BaTh TAOIUYHYIO (pOopMy
[leproguyeckoid CUCTEMbl XUMUYECKUX 3JIEMEHTOB: pa3jiMyarTh MOHATHUS «TJaBHAs
noarpynmna (A-rpynma)» u «nobdoyHas noarpynmna (b-rpynmna)y, mansie u Gosblime
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NEPHUOJIbI, COOTHOCUTh 00O3HAYEHMs, KOTOPbIE MMEIOTCS B MEPUOJUYECKON Tabiuile,
C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsia spa, o0Ilee YUCIO JIEKTPOHOB M PACIIPENICNICHUE UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBACHSTH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB JIEMEHTOB U UX COSIUHEHUN
B IIpejieiax MaJIbIX MEPUOJI0B U TJIABHBIX MOATPYIIIL ¢ YYETOM CTPOCHHS UX aTOMOB;
KJacCU(UIIMPOBATh  XMMUYECKHE  DJIEMEHTBl, HEOpPraHMYEeCKHUEe  BEIECTBa,
XUMHUYECKUE peaklMu (M0 YKUCIy M COCTaBy YYACTBYIOIIMX B pEAKIMU BELIECTB,
10 TEII0BOMY 3 (HEKTy, M0 N3MEHEHHIO CTETICHEH OKUCICHUS XUMUYECKUX SJICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIKE U crielu(pUIecKre XUMUYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEHIECTB, MOJATBEPXKAAsl ONMUCAHUE MPUMEPAMU MOJICKYISIPHBIX U
MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;

COCTaBJIATh YPAaBHEHUS AJICKTPOJUTHUYECKON JHUCCOLMAIMU KHUCIOT, IIEJIoYel U
COJICH, MOJIHBIE W COKpalIEHHbIE YPaBHEHUSI PEaKIU HMOHHOrO OOMEHa, YpaBHEHUS
peaKkuuii, NOATBEPKIAIOIINX CYIIECTBOBAHUE IEHETUUECKOM CBSI3H MEXK/y BEIIECTBAMMU
Pa3IMYHbBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajiaHCca ITUX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOBMOXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILCHUI B PA3IMYHBIX YCIOBHUSIX;

BBIYUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJI0O XMMUUYECKOTO 3JIEMEHTa Mo (PopMysie COCUHEHHSI, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIInu;

coOJifoaTh TMpaBWiIa TMOJIb30BAHUSI XUMHUYECKOM TOCYJIOM U J1abopaTOPHBIM
obopynoBaHMEM, a TaKXe TMpaBwia OOpaIieHUs C BEIIeCTBAMH B COOTBETCTBUU
C UHCTPYKIIUSIMH TIO BBITIOTHEHHUIO J1a00PATOPHBIX XUMUYECKUX OIMBITOB IO MOJYYCHUIO
¥ coOOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIEKUCIIOTO ra3a);

OPOBOJNTH PEAKIMU, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEILIECTB: PACMO3HABATh OMNBITHBIM NYTEM XJOpHA-, OpOMHUI-, HOJAUJI-, KapOOHAT-,
docdart-, cunukar-, cynbdar-, THAPOKCHUI-HOHBI, KATUOHBI AMMOHUS U MOHBI U3yYEHHBIX
METaJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX PACTBOPaX HEOPTraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIE OTEPAIIMU MBICITUTEIHHOMN NEATEILHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, O0O0OOIICHNE, CHUCTEMATU3AIMIO, BBISBICHWE MPUYUHHO-CIICICTBEHHBIX
CBSI3EM — I M3YYEHUsS] CBOWCTB BEIIECTB M XUMHUYECKHUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METOJIbI TIO3HAHUS — HAOIIOICHHE, U3MEPEHHUE, MOJICTTMPOBAHNE, IKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Ne i/ BpOrpAMMEI Beero KOﬁHTpOJIBHI)Ie HpﬁaKanecKue 0BpA30BATETBHBIE
padoThI padoThI pecypeI
IlepBoHaya/bHBIE XMMUYECKHE 20 2 bubmnorexa LIOK
NMOHATHS https://m.edsoo.ru/7f413368
Ba:xueiimue npeacraBuTe v Bubmmorexa [IOK
30 4 ,
HEOpraHn4ecKMux BellecTB https://m.edso00.ru/7f413368
Ilepuoanyeckuii 3aK0H U
Ilepunoauyeckasi cucrema
XUMHYecKux jemenToB /1. U. - LOK
HOJINOTCKA
Menpeneesa. Crpoenne 15 https://m.edsoo.ru/7f413368
aToMOB. XMMHUYECKAsl CBA3b.
OxuciaIuTeIbHO-
BOCCTAHOBHUTEJ/IbHBIEC PeaKIUH
4 PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 6
ITPOTPAMME
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9 KIIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m IporpaMMmBI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATETBLHBIE
padoTbI padoThbI pecypesI
1 B aK 17 1 bubnuorexa [JOK
CLIECTBO U XUMHYECKNE peakIMU https://m.edso0.ru/7f413368
bubmuorexa [JOK
2 HemeTanibl 1 MX COeMHEHNs! 25 4 https://m.edsoo.ru/7f413368
bubmuorexa [JOK
3 MeTa/LIbl H MX COeMHeHNs] 20 2 https://m.edso00.ru/7f413368
4 X 3 bu6mmoreka [IOK
HMHS 1 OKPYKaIOIas cpeaa https://m.edso0.ru/7f413368
4 PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 7
ITPOT'PAMME
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