Moanucax undposon

Ta p a C noanucelo: Tapacosa
Onbra MuxaiinosHa
DN: O="MKOY "

OBA icsewmames  MUHWCTEPCTBO IMPOCBELLIEHHST POCCUMCKON ®EJIEPALIMA

wkona™", CN=Tapacosa v
O nera o - = MunncTepeTBO 00pasosanus 1 Hayku Kypckoii obnacty
r. mail.ru
it e Amunucrpaims Oxrsa6pbekoro paiiona Kypcekoit odiacty
M mxa ﬁ fowwerts MyHUIMNAIEHOE Ka3eHHOE 00111e00pa3oBaTe/ibHOe yIPEKACHHE
B «ITnotasckas cpeaHsa obuieodpasoBare/ibHas MKOIa»
JTIOBHAQ FositPor reader OkTtsGpbekoro paitona Kypekoii 061act
Bepcus: 12.0.0
PACCMOTPEHA COTJIACOBAHA
na 3acenannn 1IMO 3aMecTHTE!lb aupexkTopa no YBP
€CTECTBEHHO-MATEMATHYEKOr0 LMK N /éé b03 Mopososa A.H.
(mamvesosanie [IIMO) noAmHCs/pac(POBKa TOANHCH
npotokon ot 29.08. 2024 r. Ne | 30.08.2024 r.
PYKOB /M}ﬁb 11IMO
Ld Kosanesa A.H.
/|
TIOAHCH, pacmud)ponm TIONTHCH /b —

ﬁﬁEJEHA Br}IEHCTBPlE
Pupvixaaou nio:trone ot 30. 08 2024 r. Ne 2-64
j!ﬂpeKTOp Kb - (Jf @t e/ Tapacosa O.M.

f 'mozy »19/ aclH(pPOBKA MOAMHCH

YTBEPXK/IEHA
Ha 3acelaHNy MEearorHyeckoro Copere
npotokon ot 30.08. 2024 r. Ne |

7
(o2
\;p.'

\o%

PABOYAA ITPOT'PAMMA

[Ipeamer: Xumus

Knaccsr: 8-9
Cpok peanuzaiuu — 2024-2026 y4eOHbIHM 1o

CocraButenn: KoBaneBa Amnna HukomaeBHa

| kBanmudukanmoHHas KaTeropus

1. Ilnorasa, 2024 rox



|. [TogcHuTEAbHAA 3AMACKA

Pabouas nporpamMma o yueOHOMY MpeaMeTy «XUMUs» pa3padoTaHa Ha OCHOBE:

. denepanbHoro 3akoHa OT 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanun» (C KBMEHEHHUSIMU U JIOTTOJTHCHHUSIMHU );
. npukaza MunucrepctBa mnpocsemieHus Poccun ot 22.03.2021 Ne 115 «O6

yrBepxkaeHun llopsiaka opraHu3zalMd U OCYIIECTBICHHS 00pa3oBaTeNbHON JESATENbHOCTH IO
OCHOBHBIM 00111e00pa30BaTeNbHbIM MIpOrpaMMaM — 00pa3oBaTeNbHBIM MPOrpaMMaM HadaJIbHOTO
o0miero, OCHOBHOro 00IIero u cpeAaHero oOmero o0pa3oBaHus» (C H3MEHEHUSIMH U
JTIOTIOJTHEHUSIMH )

° nprkaza MunucrepcrBa o0pa3oBanus u Hayku P® ot 17 nexabps 2010 roma Ne 1897
«O0 yTBep>KIEHUHM U BBEJIEHUU B JIelcTBUE (henepaaIbHOr0 TOCyJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00IIET0 00pa30BaHusy (C U3BMEHEHUSMHU U JIONIOJTHEHUSIMH ),

° npukaza MunuctepcTBa mpocenieHus Poccuiickoit ®depepamuu ot 18.05.2023
No 370 «O06 yrBepxnennu (enepanbHO 00pa30BaTEIIbHOW MIPOrpPaMMbl OCHOBHOTO OOIIIETO
obpazoBanus» (nanee — @OIT O00);

° npukaza MuHHcTepcTBa ImpocBemeHuss Poccuiickoir @Pemepamuu Ne 1028 ot
27.12.2023 «O BHeCeHUU U3MEHEHUU B HEKOTOPbIC NMpHKa3bl MUHHUCTEPCTBA 00Opa30BaHUs U HAYKH
Poccuiickoit ®eaepaiun 1 MunucrepcrBa npocsenieHuss Poccuiickont denepannn, Kacaroumecs
benepanbHBIX TOCYAAPCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB OCHOBHOTO 00IIeT0 00pa3oBaHus U
CpeaHero o0mero oopa3oBaHusy;

° npukaza MunucrepcrBa npocsemienus: Poccuiickoit @enepanuu Ne 62 ot 01.02.2024
«O BHeCeHMM H3MEHEHHIl B HEKOTOpbIe MpHKa3bl MUHHCTEpCTBa NpocBelieHus Poccuiickoit
Oenepanuy, Kacaromuecs (enepanbHbIX 00pa30BaTEIBHBIX MPOTPAMM OCHOBHOTO M CPETHETO
o01rero oOpa3oBaHUs»;

. npukaza MunucTepcTBa mpocBemeHuss Poccuiickoit ®denepamuun ot 19.03.2024
No 171 «O BHeceHUM U3MEHEHM B HEKOTOPBIE MTPUKa3bl MUHHCTEpCTBA MpocBelieHus: Poccuiickoit
Oenepanuy, kacaromuecs (enepaabHbIX 00pa30BaTENbHBIX MPOTPaMM HAYAIBHOTO OOIIEro
o0pa3oBaHUs, OCHOBHOT'O 00IIET0 00pa30BaHUS U CPETHETO O0IIEero 00pa3oBaHuUs»;

o MOJIOKEHUs O paboueil mporpamme y4eOHOTO mpeaMeTa, Kypca, TUCIUIUIMHBI
(monynsi) MKOVY «IlnotaBckas cpennss odmeoOpa3zoBaTenbHas MIKOIa.

Pabouast mporpamMma opueHTHpOBaHA HA YICOHHUKU:

I'a6puensn O.C. Xumus. 8 kiacc: yueouux/O.C.I'abpuensia. — M.: IIpocemienue, 2021.

I'a6puensa O.C. Xumus. 9 kiacc: yaeoHnx/O.C.I'abpuensa. — M.: [Ipoda, 2020.

CornacHo yueOHOMY TIUIaHY Ha HW3Yy4YeHHE MpeaMera «XHUMHS» Ha YPOBHE OCHOBHOTO
ob1ero oopa3oBaHusi, coctaBisieT 136 yacos:

. B 8 Ki1acce — 68 yacoB (2 yaca B HEZIEIO);

. B 9 Kiacce— 68 yacoB (2 yaca B HEJIENIO).

[TpuoputeTHbiMU TIesiIME  OOydeHUs ydeOHOMY mpenmery «Xumus» B 8-9 Kiraccax
SBIISIIOTCS:

. dbopMHUpOBaHHE  HMHTEIJIEKTYaIbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM0OOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIPHOMY TPUHITHIO PEIIEHUH, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HH;

. HaIpPaBJIECHHOCTh OOYYEHMs] Ha CHCTEMATHYEeCKOE MPUOOIICHHE OO0Yy4YaroImuXxcs K
CaMOCTOSITEJIbHOW MO3HABATEIILHOM NIEATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CTIOCOOHOCTEH K XUMUM;

. o0ecrieyeHrne YyCIOBHM, CMOCOOCTBYIOMIMX MPUOOPETEHHIO OOYYarOIIMMHKCS OIbITa
Pa3HOOOpa3HOM JEeATEIHPHOCTH, TO3HAHUS W CAMOIIO3HAHMS, KIFOYEBHIX HABBIKOB (KJITHOYEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

. dbopmupoBanne 001mIeH (PYHKITMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B
TOM YHCJIE YMEHUN OOBSCHATH M OIEHWBATH SIBIICHUS OKPYXKAIOIIErO0 MHUpPA, UCIIONB3Yysl 3HAHUS U
OTIBIT, TIOJyYEHHBIE MPU U3YUCHUU XUMHUH, TPUMEHSTh UX TPU PEIICHUU MPOOJIeM B TOBCEIHEBHOM
JKU3HU U TPYJIOBOM JIEATEIILHOCTH,



o dopmupoBaHHe Yy OO0y4arOmUXCd TYMaHUCTHYECKUX OTHOIIECHUH, NOHUMaHUA
[IEHHOCTH XMMUYECKMX 3HAHUN A BBIPAOOTKM HKOJOTHYECKH IIETIECOOOPa3HOTO IMOBEACHUS B
ObITY W TPYIOBOM JAEATENBHOCTH B LENAX COXPAaHEHUS CBOETO 3/I0POBbs M OKPYXKAIOLICH
IIPUPOJHOM CPELIbI;

o pasBUTHE MOTHMBALlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOII U
CAMOBOCIIMTAHMIO HA OCHOBE YCBOGHHUS OOIICUCIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTH K
0CO3HaHHOMY BbIOOPY IPOGWIIA U HAIIPABICHHOCTH AaJbHEUIIEr0 00yueHHs..

3agaun yueOHOrO peaIMeTa COCTOAT B!

J (OpMHPOBAHUU CHCTEMbl XMMHYECKHUX 3HAHUH — BaKHEMIIMX (PaKTOB, MOHATHUM,
3aKOHOB U TEOPETHUYECKUX IOJIOKEHHM, JOCTYIHBIX 0000LIEHUH MUPOBO33PEHUYECKOr0 XapakTepa,
A3bIKa HAYKH,

° MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHMS TIPHU U3yYEHUHU BEIIECTB M XUMHUUYECKHUX
peakiuid,
) (GbOpMUPOBAHNUY M PA3BUTHU MMO3HABATEIBHBIX YMEHUH U MX NMPUMEHEHUU B y4eOHO-

MIO3HABATENILHOM M Y4eOHO-MCCIeIOBATENbCKON ESITEeNbHOCTH, OCBOSCHHH IPaBMJI OE€30M1acHOTO
oOpallleHus C BeLECTBAMU B IIOBCEIHEBHON KU3HH.

BocnurarenbHblil moTeHIMan yueOHOro npeamMera « XuMUs peann3yercs 4yepes:

o NPUBJICYEHUE BHUMAHUS 00yUarOLMXCsl K IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpPTraHM3alyio padOoThl C TOJy4aeMOl Ha ypOKE COLMAIbHO 3HAYMMOW HH(pOpMaImerd —
MHULMUPOBAHHE €€ OOCYXK/IEHMs, BBICKA3bIBaHHUs OOYYaIOLIMMHUCS CBOEr0 MHEHMs IO €€ IOBOAY,
BBIPAOOTKH CBOETO OTHOIICHHS K HEH;

. JIEMOHCTPAIMIO  OOYYalOIIMMCSl  IPUMEPOB  OTBETCTBEHHOIO,  I'PayKIaHCKOI'0
IIOBE/ICHUS], TIPOSIBJICHUS YEJIOBEKOJIIOOMS M JOOPOCEpIeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX
TEKCTOB JUIsl YTSHUS, 3a71a4 ISl peIIeHHs, IPOOJIEMHBIX CUTYAIUi U 0OCYKJICHHUS B KIIacce;

. OpPUMEHEHHE Ha YpOKE MWHTEpPaKTUBHBIX (opM paboThl ¢ 00y4aroIUMHUCH:
UHTEJUIEKTYaJbHBIX ~ UTP, CTUMYJUPYIOIIMX I[O3HABATEIbHYI0 MOTHBALMIO  OOYYarOLIUXCS;
JUJIAKTUYECKOTro TeaTpa, TIJe IOJyYeHHble Ha YPOKE 3HAHMS OOBITPHIBAIOTCS B TeaTpalibHbIX
MIOCTAHOBKAX; TUCKYCCHUH, KOTOPBIE Jal0T 00YYAIOUIMMCSI BO3MOYKHOCTDh IPUOOPECTH OIBIT BEICHHUS
KOHCTPYKTHUBHOI'O JTMAJIOTa; TPYMIIOBOM paboThl MM pabOThl B Mapax, KOTOPbIE y4aT 0Oydyaromuxcs
KOMaH/IHOW paboTe M B3aUMOJICHCTBHIO C IPYTUMH 00YyJatOLIMMUCS;

. MHULIMMPOBAHUE U MOJJIEPKKY HCCIEI0BATEILCKON AEATEbHOCTH 00y4aromuxcsi B
paMKax peaau3ald UMU WHAWBHUYalbHBIX U IPYMIIOBBIX MCCIEN0BATEIbCKUX IPOEKTOB, YTO JACT
o0yyaromuMcss BO3MOXKHOCTh HPHUOOPECTH HABBIK CaMOCTOSITEJIbHOIO pEIIEHUS] TEOPETUYECKOU
npoOsieMbl, HaBBIK T€HEPUPOBAaHMA M O(OPMIIEHHS COOCTBEHHBIX WJEH, HABBIK YBaKUTEIbHOIO
OTHOILIEHUS K Yy>KUM HJIesIM, OPOPMIIEHHBIM B paboTax APYrHX UCCIeI0BaTeNeH, HaBbIK MyOIMYHOIO
BBICTYIUICHMS II€pE] ayIUTOPUEH, ApIYMEHTUPOBAHUS U OTCTAaUBaHUS CBOEH TOUKU 3PEHUSI.

Cpoxk peanuzaruu padoueil mporpammsl 2 roja.

YpoBeHb: 0a30BBIA.



I1.Conep:xanne yueOHOro npeamera

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XUMUKM B KU3HHM YEIOBEKa. XMMHS B CHCTEME HayK. Tena u
BelecTBa. PuU3nuecKue CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemectB. [lonsaTue o Mmerogax
no3HaHus B XuMuu. Yuctelie BemecTBa U cmecu. CriocoObl pa3iesieHus CMecei.

ATOMBI 1 MOJIEKYJIbl. XUMUYECKHE 371eMEHThl. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB. [IpocThie
U CJIOXKHBIE BEIIeCTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumunyeckas Gpopmysa. BareHTHOCT aTOMOB XMMHUECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTtB. OTHocuTenbHass aroMHas wmacca. OTHOCHUTENbHAasT MOJIEKYJIsIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIUHEHHH.

KommmuectBo BemectBa. Moib. Mossipaas Macca. B3anmMocCBsA3b KOJIMYECTBA, MACChl U YKCIIa
CTPYKTYPHBIX €MHHUII BeuiecTBa. Pacu€Tol mo hopMynaM XMMHUYECKUX COCTUHEHH.

Ou3nyeckue U XHUMUYECKUE SIBJICHHA. XHUMHUYECKas peakuuss U €€ INpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BELIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukamuss XMMHUYECKUX peakiuit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBujaMu pabOThl B JIAOOpATOPUU U TpHEMaMu
oOpaiieHusi ¢ J1abopaTOpHBIM OOOpYyIOBaHUEM, H3Y4YEHHE M ONHUcaHue (PU3UUYECKHX CBOWCTB
00pa3Ii0B HEOPraHMYECKUX BEIISCTB, HaOOeHnEe Pu3ndecKuX (IUIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KHUIICHHE M KOHJIEHCAIMs BOJbI) U XUMHUYECKUX (FOpEHHE CBEYH,
MIPOKAIMBAaHNWE MEIHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJIa C KUCIOTOW) SBJICHUM, HAOIIOICHUE U
OMKCAaHUE MPHU3HAKOB MPOTEKaHWs XUMHYECKHX DPEaKIMil (pa3joKeHUe caxapa, B3auMOJCHCTBUE
CEpPHOH KHCJIOTHI C XJOpPHAOM Oapus, paznoxenue ruapokcuaa menu (II) nmpu HarpeBaHuw,
B3aMMOJIeiicTBHE Kene3a ¢ pacTBopoM coiu menu (II), uzydyenue cnocoboB pazaeneHus: cMecei: ¢
MOMOIIbI0 MarHuTa, (WIBTPOBAHHE, BBHIIAPHBAHHE, NUCTWLISAIUSA, XpoMarorpadus, MpoBeIcHUE
OUMCTKA TIOBAPEHHOM CONM, HAONIOJICHHE U ONHUCAaHWE pPEe3yJbTaTOB IMPOBEICHUS OIbITA,
WJUTIOCTPHUPYIOLIETO 3aKOH COXPaHEHHUSI MACChI, CO3/IaHUE MOJIEJICH MOJIEKYJ (IIapOCTEPKHEBDIX ).

Ba:kHeiinmue npeacTaBuTe I HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmeck razos. CocrtaB Bo3myxa. Kucimopog — 37€MEHT U IMPOCTOE BEIIECTBO.
HaxoxneHnue kucimopoaa B mnpupoze, pusndeckre U XMMUYECKHE CBOWMCTBA (PEaKIMH TOPEHUs).
Oxcunpl. Ilpumenenune kuciopona. CnocoObl TOTy4YeHHS KHCIOpoJa B JIabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoga B mpupoae. O30H — amioTpornHas MoAauduKanus
KHCJIOpOJa.

TemmoBoit »hdexT XuMudeckol peakiuu, TEPMOXUMHUYECKHE YpaBHEHHs, HK30- U
SHIOTEPMUYECKHE peakiMuu. TOMIMBO: yroJib MW METaH. 3arps3HEHHE BO3/1yXa, YCHIICHHE
MapHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — anemeHT u npocToe BemiecTBo. Haxoxienue Bogopoaa B npupoje, pusnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI MonydyeHus. KucioTsr u comu.

Mossipabiii 00b€M ra3oB. PacuéTel M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopbel. HaceliieHHble u
HEHACBIIIEHHBIE pacTBOPHL. PacTBOpUMOCTB BeniecTs B BoAe. MaccoBasi 10Jisl BEIIECTBA B PaCTBOPE.
Xumnueckue cBoMcTBa BOJbl. OcHoBaHuUs. Ponb pacTBOpOB B MpUpOJE W B KM3HU YEIOBEKA.
KpyroBopot Bojbl B mpupojie. 3arps3HeHue TpupoaHbIX Boj. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmueckux coeauHenuid. Oxcunpl. Knaccudukainus OKCHAOB:
coyieoOpa3yrorire (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHBIE) U HecoyieoOpasyromme. Homenkmarypa
OKcUJI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaoB.

OcnoBanus. Knaccudukamuss ocHOBaHWM: WIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. @®Pu3nueckMe M XHMHUYECKHE CBOMCTBAa OCHOBaHMM. llomyuyeHue
OCHOBAHMH.

Kucnotel. Knaccudukanus xucinor. Homenknarypa kucinoT. @usnveckre U XUMHYECKHE
cBoiicTBa kuciot. Psg akruBHnoctu metamioB H.H. bekerosa. Ilonyyenue kucior.



Comu. Homenknarypa coneil. ®usznueckue M XUMHUYECKHE cBoicTBa conel. Ilomyuenue
coJei.

I'enernueckas cBA3b MEXKAY KjacCaMH HEOPraHUYECKUX COETMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJCIICHUE COJAEP)KaHUS KUCIOpoAa B BO3AYXE, MOIY4YEHHE, cOOUpaHUE,
pacrio3HaBaHME M H3YyYEHHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHHE B3aUMOJICHCTBUS BEILIECTB C
KHCJIOPOJIOM M YCIIOBUS BO3HUKHOBEHHUS U IPEKpaLleHMs] ropeHus (moxkapa), 03HaKOMJIEHHE C
o0pa3laMu OKCHIOB U OMMCAaHUE UX CBOICTB, MOJIydyeHHEe, COOMpaHue, PacClO3HABAHNE U U3YyYEHUE
CBOMCTB BOjiopojia (ropeHue), B3aumojencTBue Bojaopona c okcugom Mmeau (II) (Bo3moxkHO
UCIOJIb30BaHUE BHJIEOMATEpUAIOB), HaOIIOAEHHE OOpPAa3LOB BEIIECTB KOJMYECTBOM | MOIb,
UCCIIEIOBaHHE OCOOEHHOCTEH  pacTBOpEHUs BEIIECTB C  Pa3IUYHOM  PAacTBOPUMOCTHIO,
IIPUTOTOBJICHUE pPAcCTBOPOB C OIPENEICHHOM MAacCOBOM JOJE€H pacTBOPEHHOIO BEILECTBA,
B3aMMOJICMCTBHE BOJBl C MeETaUIaMM (HATpUEM M KajblMeM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCIIe0OBaHHE OOpPa3ll0B HEOPraHMYECKUX BELIECTB PA3JIMUYHBIX KJIACCOB,
HAOJIIOJICHUE M3MEHEHUs] OKPacKM HHJIUKAaTOPOB B PacTBOpax KUCJIOT M IIEJIoYel, U3ydyeHHe
B3auMoJieiicteusa okcuga Meau (II) ¢ pacTBOpoM cepHOM KHCIOTBI, KUCJIOT ¢ METAJJIaMU, peaKLui
HEUTpaIM3al1u, I1I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METAJUIA IPYTUM U3
pacTBOpa COJIM, pCEIIEHUE OKCIEPUMEHTAIBHBIX 3azad 1o Teme «BakHelmme Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Ilepnonnyecknii 3axkoH u Ilepumogmyeckass cucreMa XHMHYECKHX 3JJI€MEHTOB
JA.A. MengeneeBa. Crpoenne aroMoB. XuMHYecKasi CBA3b. OKHCIAUTENbHO-
BOCCTAHOBHTEJIbHBIC PeaKINU

[lepBble MOMBITKH KJIACCH(PHUKAINNA XUMHUYECKUX AJIEMEHTOB. [IoHsATHE O TpyNmax CXOMHBIX
3JIEMEHTOB (ILEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METAJIbl, FaJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCHUJIBI U TUIAPOKCH/IBL.

Ilepuoguuecknit  3akoH.  Ilepuoguueckas ~ cucreMa  XMMHYECKHX — DJIEMEHTOB
J .. MenneneeBa. KopoTkonepruoanas u JyuHHONepuoaHas (opmsl [lepuoguueckoit cucremsl
xumudeckux aneMeHToB .M. Menneneesa. Ilepuoast u rpynnel. @u3znueckuii CMbIC HOPAIKOBOIO
HOMEPA, HOMEPOB MEPHUOJA U TPYIIILI IEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX sifep. M3oTonsl. DieKTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0Oosiouek aromoB nepBbiXx 20  XUMHMuYeCKHUX  3JeMeHTOB  Ilepuoguueckoil  CHUCTEMBbI
J.U. MenneneeBa. XapakTepuCTHKa XUMHYECKOIO DJIEMEHTAa II0 €ro IOJIOKEHHIO B
Ilepnonnueckoni cucreme /1.11. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs pajinyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IIEPUOJIAM.

3nauenue llepnoanueckoro 3akoHa u Ilepuoanueckoil CHCTEMbl XMMHUYECKHUX JJIEMEHTOB
JUISl pa3BUTHS HAyKH U NpakTUKU. J[.J1. MenneneeB — y4€HbI U IpaklaHUH.

Xumunyeckas CBSI3b. KoBaneHnrtHas (monsipHas U HeToJIsIpHast) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX JIeMEHTOB. FloHHas! CBSI3b.

Crenenp okucineHus. OKUCIUTENBHO-BOCCTAHOBUTENBHbIE peakiyu. [Ipoueccel okucieHus
U BocCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHEe 00pa3lloB BEUIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJIEHCTBUE THIPOKCH 1A IUHKA
C pacTBOpaMH KHCIOT H IIEJIOYEH, IPOBENEHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHUE, peaKuu pas3ioKeHNs, COETUHEHHUS).

Mesicnpeomemmunie céasu

Peanmusanus MexnpenMeTHBIX CBS3€M MPHU M3YyYEHUH XUMHUHU B 8 KJacce OCYILECTBIISIETCS
yepe3 UCIMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHH, TaK U MOHATUH, SBIISIOLIUXCS
CHUCTEMHBIMU ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1m1re ecTeCTBEHHO-HAYyYHbIE MOHATHS: HAY4YHbIM (DakT, TUIMOTe3a, TEOpUs, 3aKOH, aHaJIU3,
CUHTE3, Kiaccu(ukamus, TMepUOJUYHOCTh, HaONIOJEHUEe, OJKCIEPUMEHT, MOJEIMPOBaHUE,
U3MEPEHUE, MOJICIIb, SIBJIICHUE.

®usmka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHWJA, H3O0TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUH 3apsjl, BEIIECTBO, Telo, OO0BEM, arperatHoe
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COCTOsAHUEC BCIICCTBA, TIas, (I)I/IBI/I‘-IGCKI/IG BCJIMYMHBI, CAWMHUIBI U3MCPCHUA, KOCMOC, IIJIAHCTHI,
3BE3061, ComHIIE.

buonorus: porocunres, neixanue, 6uochepa.

['eorpadus: armocdepa, rumpocdepa, MUHEPAITIBI, TOPHBIE TTOPOBI, TOJE3HBIE HCKOITAEMBbIC,
TOIJIUBO, BOAHBIE PECYPCHI.

9 KJIACC
BemecTBo M XMMHYeCKas peaKlus
Ilepuoguueckuit  3akoH.  Ilepuogudyeckas ~ cucremMa  XMMHYECKHX — DJIEMEHTOB

J .. MenneneeBa. CTpoeHHE aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, KalMs, KaJdblMsl M HMX COCIUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMeHTOB B [leproaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIBI XMMHUYECKOM CBSI3M. THIBI KPUCTALIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccuukanus u HOMEHK/IAaTypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE CBONCTBA
BELIECTB, OTHOCSILUXCS K Pa3IMYHbIM KJIacCaM HEOPraHUYECKHUX COEIMHEHUMN, TeHETUUECKas CBS3b
HEOPraHM4YEeCKUX BEIIECTB.

Knaccugukanuss XUMUYECKUX pEakIHidl M0 pa3IM4YHBIM MpU3HAKaM (10 YUCIY U COCTaBy
Y4YacTBYIOUIMX B PEAKLUU BELIECTB, [10 TEIIOBOMY 3(P(PEKTY, 0 U3MEHEHUIO CTENIEHEH OKHUCIECHUs
XUMHUYECKHX JJIEMEHTOB, TI0 OOPAaTUMOCTH, 10 YYACTHIO KaTalln3aTopa). IK30- U SHIOTCPMUICCKHEC
peaKkUuy, TEePMOXUMUYECKUE YPABHEHUS.

[lonste o ckopoctu xumuueckoi peakiuu. [loHsiTHE 00 OOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakiusx. [IoHsTHe 0 roMOreHHBIX M TeTeporeHHbIX peakuusax. [loHsTue o katanuse.
[TonsiTe 0 XMMHYECKOM paBHOBecUU. DAKTOPHI, BIUSAIOLINE HA CKOPOCTh XUMUYECKON PEaKIMU U
HOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCINTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLIUK, JJIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTENIbHOW peakiuu. CocTaBleHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTaHOBHUTEIbHBIX
PEaKIHii ¢ UCTIOJIb30BAaHUEM METO/1a DJIEKTPOHHOTO OanaHca.

Teopust 37E€KTPONUTHYECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPoJuThl. KaTtnosl,
AQHUOHBI. MeXaHN3M JUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUYECKOW cBs3u. CreneHb
nucconranui. CUIIbHbBIE U CI1a0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcioBHS NPOTEKAaHUS PEAKIUil MOHHOIO OOMEHa, IMOJIHbIE U
COKpalllEéHHbIE MOHHbIE ypaBHeHUs peakuuil. CBOIcTBa KHCIOT, OCHOBaHMH M cOJIeH B CBETe
MIPEICTABICHHH 00 AJIEKTPOIUTUUECKON uccoruanuu. KauecTBeHHbIe peakiiuu Ha HOHBL. [loHsaTHE
0 TUJIPOJIU3E COJIEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHE C MOJEIIAIMH KPUCTANIMYECKMX PEIIETOK HEOPraHMYEeCKUX BEUIECTB —
METaJIJIOB U HEMETAJJIOB (rpaduTa U anmasa), CJI0KHBIX BELIECTB (XJIOpUa HATPUs), UCCIIEI0BaHUE
3aBHCUMOCTH CKOPOCTM XHMMHYECKOM peakuuu OT BO3JEHCTBUSA pa3iMyHBIX  (DAKTOpOB,
HCCJIEJIOBAaHUE DJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILIECTB, Ipollecca JUCCOLMALUU KHCIOT,
menoded U coseil (BO3MOXKHO HCHOJB30BAHME BHJIEO MAaTEpHANOB), MPOBEJIEHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHUsI peakluuil HMOHHOro oOMeHa (oOpa3oBaHHE OcCajKa,
BBIJICJIEHUE Ta3a, oO0pa3oBaHHE BObI), OMNBITOB, WIIIIOCTPUPYIOIIUX NPUMEPBl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pPEAaKIUN (FOpeHHe, peaklUy pasjoKEHUs, COECIUHEHUs), pacrno3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KA4ECTBEHHBIX pEaKUMW Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl 1 MX coeIMHEHUSA

Obmass xapakTepucTtuka TrajgoreHoB. OCOOEHHOCTH CTpPOECHUS AaTOMOB, XapaKTepHbIE
crernieHd okucineHus. CTpoeHHMe M (HU3UYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJIOTE€HOB.
XvMHYEeCKHEe CBOICTBa Ha NpHUMepe XJiopa (B3aMMOJCICTBHE C MeTallylaMH, HEeMeTallaMu,
niesiouamu). Xaoposogopoa. ConsiHasi KUCIIOTa, XUMHUYECKHE CBOMCTBA, IOJY4EHHUE, IPUMEHEHUE.
JelictBue xJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YeJjoBeKa. BaxHellnne XJIopuabl M HX
HaXO0X/IEHUE B IPUPO/IE.

Obmass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucineHus. CTtpoeHue M (PU3MUYECKHEe CBOMCTBA IMPOCTHIX BEIIECTB —
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KHCJIOPO/a U Cepbl. AJUIOTPOIHbIE MOIM(HUKAIIMH KUCIOPOAA U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoniopol1, CTpoeHue, GU3NUECKrue U XUMUYecKue cBoiicTBa. OKCUABI Cepbl KaK MPECTaBUTENN
KHACIOTHBIX OKcHIOB. CepHasg KucCIOTa, (U3MYECKHMEe W XUMHUYECKHE CBOIcTBa (00mme Kak
IpEeJCTaBUTENs Kilacca KHUCIOT U crenuduueckue). XUMUYECKUE peakiiy, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO CII0c00a TOJy4eHus: cepHoi Kucinotbl. [Ipumenenue cepHoit kucinotsl. Conu
CEpHOMN KHUCIIOThI, Ka4eCTBEHHAas peaklus Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ coeAMHEHUi B
npuposie. XUMHUECKOE 3arps3HEHUE OKPYKaIOLIEH cpeabl COSAUHEHMSIMH Cepbl (KHCIIOTHbBIE
JIOX/IM, 3arpsI3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MpeA0TBPAIIECHUS.

OOmast xapaktepucTuka 31eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, pacIpocTpaHeHHe B IPUPoJE, (pru3nuecKkre U XUMHUYECKHe
cBoiictBa. KpyroBopor aszora B mpupone. AMMHAK, e€ro (pu3MuecKue W XUMHUYECKHE CBOMCTBA,
nojy4yeHue u npuMmeHnenue. Coim aMMOHMS, UX (PU3NYECKHE U XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE.
KadecTBeHHass peakiusi Ha WOHBI aMMOHHs. A30THasg KHCJIOTa, €€ MOJydeHue, (U3NYecCKue M
XUMHUYECKHE CcBoiicTBa (oOImMe Kak MpeACTaBUTENs Kiacca KUCIOT M clienu(pHUUecKue).
Hcnonp30BaHNE HUTPATOB U COJIEW aMMOHMSI B Ka4€CTBE MUHEPAJIbHBIX YI00peHHN. XUMUYECKOe
3arpsi3HEHUE OKPYKAIOLIEH cpelibl COEAMHEHUAMH a30Ta (KUCIOTHbIE JOXKIHU, 3arpsiI3HEHHE BO3/1yXa,
no4Bsl U BoJoéMOB). Docop, amnorponHsie Mogupukanun dpochopa, Gpu3NIecKre 1 XUMHUIECKUE
cBorictBa. Okcuna dochopa (V) u dochopHas kuciora, GU3HMIECKUE M XUMHUUYECKUE CBOMCTBA,
nony4enue. Mcnonp3zoBanue ¢pocdaToB B KauecTBE MUHEPAILHBIX YI0OPSHHIA.

OOmast xapakTepuctuka 531aeMeHTOB I[VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHBbIE CTENECHH OKHUCICHHUSA. YTIEpPOJ, auIOTPONHBIE MOAM(DUKAINK, PAaCIpOCTPAaHEHUE B
npupoje, puzndeckue U XUMHUYeckre cBoicTBa. AzncopOuus. KpyroBopor yriepoga B mpupoe.
Oxcuppl yrieposaa, ux (QpU3MUECKUe M XUMHYECKHE CBOWCTBA, NICHCTBHE HA YKHUBBIE OpPraHU3MBI,
HOJy4eHHEe M HpPUMEHEHHE. DKOJIOTHMYEeCKUe MpOoOJeMbl, CBsi3aHHbIe ¢ okcuaom yriepoaa (1V),
TUIIOTE3a TII00aJIbHOTO MOTETJICHNS KIIMMaTa, MapHUKOBBINA 3(h(eKT. YTosbHas KUCIOTa U €€ COH,
uX (QU3MYECKUe U XMMHUYECKHE CBOICTBA, MojlydyeHHe M npuMeHeHue. KauecTBeHHas peakius Ha
kKapOoHaT-MOHBL. Vcronb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO3S5CTBE.

[lepBoHayabHBIE TIOHATHS 00 OPraHMYECKHUX BEHIECTBAX KaK O COCTUHEHUSX YIiepoia
(MeTaH, 3TaH, 3TUJICH, AlleTUIEH, 3TaHOJ, MNIMLEPUH, YKCycHas KucinoTa). IIpupoaHble HCTOYHUKH
YIIIEBOAOPOAOB (Yroiib, MPUPOIHBIN Ta3, HE(PTH), MPOIYKTHl UX repepaboTku (OEH3MH), UX POJIb B
ObITY M mNpoMbllluIeHHOCTH. [loHATHE O OMOJIOTMYEecCKHM BaKHBIX BEILECTBAaX: )KHUpax, Oenkax,
yriaeBojax — M HUX pPOJIM B JKU3HU 4YeloBeKa. MarepuallbHOE €AMHCTBO OpPraHMYeCKHX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero @usnyeckue M XUMHUYECKHE CBOMCTBA, MOJIyYEeHHE U TNPUMEHEHHE.
Coenunenus kpemMHus B npupoje. Obume npeacrasieHus o6 okcuae kpeMuus (IV) u kpemHueBoi
kuciote. CUIIMKAThI, X UCIIOJIb30BAHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeine crpouTenbHbIe
MaTepHalbl: KepaMHUKa, CTEeKJIO, IEMEHT, OeToH, xene300eToH. IIlpobnemsl OGe3omacHOro
MCIIOJIb30BaHUs CTPOUTENBHBIX MaTEPUaIOB B MOBCEAHEBHON )KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3ll0B HEOPIaHWYECKUX BELIECTB, CBOWCTB COJSHOW KHUCIIOTHI, NMPOBEIECHUE
Ka4eCTBEHHBIX PEAKIMHA Ha XJIOPUI-MOHBI M HAOIIOJEHHE NPU3HAKOB HMX MPOTEKAHUsS, OMBITHI,
oTpaxarolue (pu3snvyeckrue M XUMHUYECKHME CBOMCTBA TaJOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpHANIOB), O3HAKOMIJIEHHME ¢ 0Opa3laMu XJOpPHJIOB (TaJOreHH/I0B),
O3HAaKOMJICHHE ¢ o0OpasumaMu ceppl M €€ COEIUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMaTepuaioB), HaOdroJeHuWe  mporecca  OoOyriMBaHUs — caxapa 1HOJX  JieficTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3y4Y€HHE XHUMHUYECKHUX CBOMCTB pa30aBiIEHHON CEpHOI
KHCJIOTHI, MPOBEACHUE KAYeCTBEHHOW peakluu Ha CyiabpaT-HOH W HaOJIOJeHHe TNpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMH a3oTa, (ochopa M UX COeIWHEHUN
(BO3MOKHO HCHOJIB30BaHHE BUAEOMATEpUAIOB), oOpa3laMu a30THBIX M (POcHOpHBIX yIOOpEeHHUH,
noJjlyueHue, coorpanue, paclio3HaBaHUE U U3ydeHHe CBOMCTB aMMHaKa, MPOBEACHNE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHUS U GochaT-uoH U U3yUYeHHE PU3HAKOB UX MPOTEKaHMs, B3aUMOJIeHCTBHE
KOHIEHTPHUPOBAHHON a30THOW KHUCIIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEPUAsIOB),
U3ydeHHe MOJENeH KPHCTALIMYECKUX PEemIETOK anMasa, rpaduta, QymiepeHa, 03HaKOMIIEHHE C
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IpOIIECCOM  aCOPOLMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM
MPOTUBOTa3a, IMOJIyueHue, coOupaHue, pacro3HaBaHUE U H3Y4YEHHE CBOMCTB YIJIEKHCIIOTO rasa,
MpPOBEJICHNE KAYeCTBCHHBIX pPEaKIMii Ha KapOOHAT M CHJIMKAT-WOHBI U WM3YYCHHE MPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJIEHHWE C NPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, pPEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BakHeile HeMeTallsIbl U UX COSIUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO01mmas xapaKTepUCTHKA XMMHYECKUX JJIEMEHTOB — METAJUIOB HA OCHOBAHHUU UX TIOJIOKEHUS
B llepuogunueckoit cucreme xumudeckux sieMeHTOB J[.M. MenneneeBa W CTpOEHHsS aTOMOB.
CrpoeHue MmeTauioB. Merauiueckas CBS3b W METAJUIMUECKas KPUCTAIMYECKas pELETKa.
OJIEKTPOXUMUYECKUN P HAOpsDKEHUM MeTaimioB. Pu3nueckue M XHMMHYECKHE CBOMCTBA
metauioB. OOmme crnocoObl moiaydeHus MeTawioB. [loHATHE O KOPpPO3UM METaJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTaib, YyryH, AIOPAIIOMUHUN, OpOH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIUICHHOCTH.

[llenounble Metaybl: nonoxeHue B llepuoamueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa, CTpOGHHE UX aTOMOB, HAXOXKAECHHE B npupone. Pu3ndecKkue U XUMUYECKHE
cBoiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUAbI U THAPOKCHABI HaTpusd U Kanus. [IpuMenenue
HIEJIOYHBIX METAVIOB U UX COCTUHEHUMN.

[I{eouHO3eMeNbHBIE METAJUIBI MATHUK M KaJIbLIMIL: MoJ0xeHue B Ilepuoauyeckoit cucreme
xuMu4eckux syeMeHToB J[.M. MeHnneneeBa, CTpOEHHE HMX aTOMOB, HAXOXKIEHUE B IPUPOJE.
®du3nueckue U XMMHYECKHE CBOWCTBA MarHusi M Kajlblus. BakHelllne cOeqUHEHUs KajlbLus
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CIIOCOOKI €€ yCTpaHEHUSI.

AmomuHuii: nonoxenue B llepuoguueckodl  cucreMe = XMMHUYECKHX — 3JIEMEHTOB
.. MenneneeBa, CTpOGHHE aToMa, HaxoXKJIeHUE B Ipupoae. PuU3NUeCKHMe U XHUMHYECKHUE
CBOiicTBa amoMuHusA. AMGOTEpHBIE CBOMCTBA OKCUA U THAPOKCUAA aTIOMUHUSL.

Keneso: mnomoxenne B llepmoamyeckoid  cUCTEME  XMMHYECKHX  DJIEMEHTOB
J.W. MenneneeBa, CTpOo€HHE aToMa, HaxoxJaeHue B mpuponae. Ddusmyeckne M XUMUUYECKHE
cBoicTBa xene3a. Oxkcunapl, ruapokcuabl u conu xkenesa (1) u xenesa (III), ux cocras, cBoiicTBa 1
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMIIEHHE ¢ 00pa3laMi METAJUIOB U CILJIaBOB, MX (PU3MUYECKUMH CBOWCTBAMU, H3yUCHUE
pe3yJabTaTOB KOPPO3HH METAJIOB (BO3MOXKHO HCIIOJIb30BAaHHUE BHJIEOMATEpHaIoB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHZA Kalblud H HATpus C BOJOW (BOSMOXKHO  HCIHOJB30BaHUE
BUJICOMATEpHUAIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, Ipolecca TOpEHUs Keinesa B
KHCTopo/ie (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPHAIOB), PU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha MOHBI: MarHusi, Kajablus, aJlOMUHUSA, IMHKA, *kene3a (1) u xeneza (II), mequ (II),
HaOII0/IEHUE U OINKCAaHUE IMPOILIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATPHS, Kallus W KaJbIUsd
(BO3MOYHO HCITIOJIb30BAHHWE BHUJEOMATEPHUAIIOB), UCCIIEOBaHNE aM(OTEPHBIX CBOMCTB T'MIAPOKCHIA
QTIOMUHMS M THUAPOKCHJA IMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad Mo Teme «Baxueiiiue
METaJUIbl U UX COCTUHEHUS.

XuMus M OKpy:KamoLmas cpeaa

BemectBa 1 MaTepuainbl B MOBCEJHEBHOM JKM3HM ueloOBeKa. be3omacHoe Mcnosib30BaHUE
BEIIECTB M XHMHUYECKUX peakiuii B ObITy. IlepBas momols TpH XUMHUYECKHX OXOrax u
OTpaBJICHUSIX.

XUMUYecKoe 3arpsi3HEHHE OKpYKalollel cpeabl (mpeAenbHas JAOMycTUMas KOHIEHTpaIus
BeniecTs, ganee — [1/1K). Ponp XxuMuu B penieHuN 3KOJ0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJJIOB, MOJIMMEPHBIE MaTEPUATIBI).

Mesicnpeomemmnie céasu

Peanusanus MexnpenMeTHBIX CBS3€M MPHU M3YyYEHUH XUMHUHU B 9 Kiacce OCYIIECTBIISIETCS
Yyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK U MOHSATHH, SBISIONIHXCS
CHUCTEMHBIMH JJISI OTAEIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (PaKT, TUIOTE3a, 3aKOH, TEOpHsl, aHATU3,
CUHTE3, Kiaccu(ukanusi, TMepUOJUYHOCTh, HaONIOJICHUEe, OJKCHEPUMEHT, MOJEIMPOBaHUE,
U3MEepEeHHe, MOJIETh, SIBJICHNE, TAPHUKOBBIN () PeKT, TEXHOJIOTHS, MaTepPHAIIBI.



®dusnka: Marepusi, aToOM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHA, H3O0TOIIbI,
paZIMOaKTUBHOCTb,  MOJEKYyJa, OJJIEKTPUYECKHM  3apsii, MPOBOJHHUKH, IOJIYNPOBOJHUKH,
TUDIIEKTPUKU, (OTORIIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSHHE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KpUCTAJIMUECKAs pelI€TKa, CIUIaBbl, (U3NYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

buonorus: ¢orocunres, asixanue, Ouocdepa, IKOCHCTEMa, MHHEpalbHbIEC YIOOPEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEILIECTBRA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPO/IbI, MOJE3HBIE HCKOTIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



I11. Ilmanupyemble pe3yJIbTAThl OCBOCHHUSI y4eOHOI0 MpeaAMeTa

N3yyenne xumuu B 8-9 Kitaccax HalpaBlICHO HA JOCTHKEHUE 00yJarOUIMMUCS JTMYHOCTHBIX,
METaINPEeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB.

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHSI TPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0Ji¢ O0OyYeHHsS XUMHUHU B €JMHCTBE YU4e€OHOH M BOCIMTATEJBHOH JEATEIBHOCTH B
COOTBETCTBUH C TPAJAUIIMOHHBIMUA POCCHHCKMMHU COIMOKYJIBTYPHBIMUA U JyXOBHO-HPaBCTBCHHBIMU
[EHHOCTSIMU, TPUHATHIMH B OOILIECTBE NpaBUJIaMH W HOPMAaMU TOBEJCHHUS U CIIOCOOCTBYIOT
nporeccaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COIIMATM3AIMH 00yJarOIINXCS.

JIMYHOCTHBIE PE3yIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHBHBIX I[IEHHOCTHBIX OPHEHTAIIMA M paCHIMpPEHHE OIbITa JCATEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HACJICINIO, TOHMMAHUS 3HAYeHHWs XWMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJAJETh JOCTOBEPHOW HH(OpMAIMeid O MepeoBbIX TOCTHXKEHUSX M OTKPBITHIX
MHUPOBOW U OTEYECTBEHHON XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa
1 00IIECTBA;

2) rpasKIaHCKOro BOCIIUTAHUS:

MPEJCTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBUJIaX MEXJIMYHOCTHBIX OTHOUICHHUH B
KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOH, y4eOHO-
HCCIIEIOBATEIBCKOW, TBOPUECKOW M JAPYIHX BUAAX NEATEIBHOCTH, TOTOBHOCTH K pa3zHOO0Opa3zHOU
COBMECTHOM JESTEIBHOCTH TIPU BBIMOJIHEHUM YYeOHBIX, MO3HABATEILHBIX 3aJ1au, BBIMOJHECHUH
XUMHYECKHX DKCIIEPUMEHTOB, CO3/IaHMH Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B TIPOIIECCE ITOM y4eOHOM JIEeATEIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHHE
U TIOCTYIIKH CBOMIX TOBApUIIEH C MO3WIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
TIOCJICICTBHIA TTOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PCHYCCKHE  IPEICTABICHHS O  BEIIECTBE W XHUMHUYECKOH  PEaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YpPOBHIO Ppa3BHTHS HAyKH M COCTaBISIOIIAE OCHOBY JIJISt
MOHMMAaHHMS CYIIHOCTH HAYYHOH KapTUHBI MUPA, MPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS TIPUPOJIBI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOJHON CPEod, O POJIM XUMHUH B IO3HAHHU
3THUX 3aKOHOMEPHOCTEH;

MO3HABATEbHbIE MOTHBBI, HAIpPaBICHHBICE Ha IIOJyYCHHE HOBBIX 3HAHWH IO XHMHH,
HeoOXoauMble i OOBSICHEHUS HaONIOaeMbIX IPOLIECCOB U SIBJICHUHM, I03HABaTEIbHOM,
WH(POPMALIMOHHON W YUTATENBCKON KYJIBTYpBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIbHOW PabOTHI C
y4eOHBIMH TEKCTaMH, CHPAaBOYHOH JIMTEPaTYpOH, IOCTYIIHBIMH TEXHUYECKUMH CPEIACTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHMI0O M IO3HAHMIO, JHO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHOW M HCCIEIOBATEIHCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AajbHEHIIEM;

4) hopMUpoOBaHUS KYJIbTYPHI 3/10POBb:

OCO3HAHME LIEHHOCTH M3HH, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBbIO, YCTAaHOBKU
Ha 370pOBBI 00pa3 JKW3HW, OCO3HAHWE TIOCJIEACTBHHA W HENPHUSITHE BPEIHBIX TMPUBBIYCK
(ynorpeOyieHUsT aJKoOrojisi, HAapKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHHUS TpaBHII
0€30MaCHOCTH MTpH 00PANICHUN C XUMHUYECKUMH BEIIECTBAMH B OBITY U pealIbHOW KHU3HH;

5) TPy/10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUICCKOMY U3YyUEHHIO Tpodeccuii M Tpyda pa3imdHOro Poja, YBaKEHHE K
TPYIy U pe3yjibTaTaM TPYIOBOH AEATEITbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAaHWH TI0 XUMHH, OCO3HAHHBIA BHIOOP MHIWBUAYATFHONW TPACKTOPHUHU MPOJIOIKEHUS 00pa3oBaHuUs
C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCIenHoN MpoecCHOHATBHON JEATEIFHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTb aJallTUPOBAThCA B IPOPECCUOHATIBHOI cpeie;
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6) 9K0JIOrNY€ECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKHU 11€JIECO00pa3HOEe OTHOLICHHE K NMPHUPOJE KAK MCTOYHMKY JKU3HU Ha 3emie,
OCHOBE e¢ CYIIECTBOBaHMSA, NMOHMMaHUE IICHHOCTU 3/0pOBOro M Oe3omacHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3NYECKOMY U IICUXHMUYECKOMY 30POBBIO, OCO3HAHUE
LICHHOCTH COOJIIOZICHUS MpaBml 0€3011aCHOTO MOBEAEHUs IpU paboTe C BEleCTBaMH, a TaKXke B
CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

CMOCOOHOCTH IPUMEHSTH 3HAHUSA, MTOJTy4yaeMble TIPYU U3YYeHUU XMMUH, JJIs1 PeLICHHS 3a/1a4,
CBA3aHHBIX C OKPYKAWOWIEH MNPUPOJHOW CpPEINOW, HJs TMOBBIEHUS YPOBHS HKOJOIMYECKON
KYJIBTYpPbI, OCO3HAHMsI IJI00AJBbHOTO XapakTepa IKOJIOIMUYECKUX IMpOoOJIEM M IMyTeH MX pELICHUs
IIOCPEACTBOM METOZOB XHUMHH, DKOJOTMYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMATIbHOM IPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIJENAIOT 3HAuUMMbIE A1 (POPMHUPOBAHUS
MHUPOBO33pEHUsT OOIICHAYyYHbIE TOHATUS (3aKOH, TEOpHs, MPUHIMII, TUIOTe3a, (aKT, CUCTEMA,
IpOIECC, SKCIEPUMEHT U JIPYroe.), KOTOpble HCHOJIb3YIOTCA B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
npeaMeTax M MO3BOJISIIOT HA OCHOBE 3HAHUN M3 ATHX HMPEIMETOB (OPMHPOBATH MPEICTABICHHE O
LIEJIOCTHOM HAaydyHOW KapTHHE MMpa, M YHUBEpCaJlbHble Yy4eOHblEe AEeWCTBUs (ITO3HABaTEJIbHBIC,
KOMMYHUKaTHBHbBIE, PETYJIATUBHBIE), KOTOpbIE 0OecreynBaroT (POpMHpPOBAHHME T'OTOBHOCTH K
CaMOCTOSITE/IbHOMY IIJITAHUPOBAHUIO M OCYILECTBIECHUIO YU€OHOM! 1€ATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepPcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

J YMEHHMSI UCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS NPU OCBOCHUU 3HAHMIL:
PacKpbIBaTh CMBICII XMMUYECKHUX MOHATUH (BBLAEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAaHABINBATH
B3aMMOCBSI3b C APYTMMHU MOHATUAMU), UCIIOJIb30BaTh MOHATUS Ul OOBSACHEHHS OTAEIbHBIX (DAaKTOB
U SIBIIGHUH, BBIOMpPATh OCHOBAHMSI U KPUTEPUM A Kilaccu(UKalMM XMMHUYECKUX BELIECTB U
XMMHUYECKHX peaklMi, YCTaHaBIMBATh NPUYUHHO-CIEJCTBEHHBIE CBS3U MEXIy OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIYKTUBHbIE, 1€ {yKTUBHBIE, II0 aHAJIOTHH), AETIaTh
BBIBO/IbI M 3aKJIFOUCHMUS;

J YMEHHME [PUMEHATh B Ipollecce I[O3HAHUS MOHATHS  (MpPEAMETHbIE WU
METaNpeMETHbIE), CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENM, HUCIOJb3yeMble B  XHMHH,
peoOpa3oBbIBaTh IIMPOKO HNPUMEHSEMble B XUMHM MOJEIbHbIC MPEICTABICHUS — XMMUYECKUN
3HaK (CHMBOJ D3JIEMEHTa), XUMHUYeckas (QopMmyla M ypaBHEHHE XHMHUYECKOW peakuuu — IpH
peleHnH y4eOHO-TI03HAaBaTeNbHBIX 33/1a4, ¢ YUETOM 3TUX MOJAEIbHBIX MPEACTaBIECHUN BBISBIATH U
XapaKTepu30BaTh CYLIECTBEHHbIE MPU3HAKK H3y4aeMbIX OOBEKTOB — XUMHUYECKHX BELIECTB H
XUMHUYECKHX PpeaKkuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUMHHO-CIEACTBEHHBIE CBS3U H
IPOTUBOPEYMS B U3y4aeMBbIX IIPOLECCaX U SIBJICHUSIX.

ba3oBble uccienoBare/bCKue NeHCTBHA:

J YMEHHE UCIOJIb30BaTh IMOCTABJIEHHBIE BONPOCH B KAUYECTBE MHCTPYMEHTA MO3HAHUS,
a Takke B KayecTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

J NpUOOpEeTEeHNEe OMmbITa MO I[UIAHUPOBAaHUIO, OpraHMU3allMM U MPOBEICHUIO
YUYEHHUYECKUX HKCIEPUMEHTOB, yYMEHHE HaOdrolaTh 3a XOJOM Ipolecca, CaMOCTOSTEIbHO
IPOTHO3MPOBATh €ro pe3yiabTaT, (opMynupoBaTh O0OOIIEHHS U BBIBOABI IO pe3yJbTaTam
IPOBEIEHHOIO OIBITA, HCCIEIOBAHNUS, COCTABIATh OTUET O NMPOJICIaHHON paboTe.

PabGora ¢ undopmanmeii:

. yMEHUE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIHIO PA3THUHBIX
BUZOB M (OpPM MPEJCTABICHUSA, IOJYYaeMYI0 M3 pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJISpHAs
JUTepaTypa XUMHUYECKOTO COJAEp KaHMs, CIIpaBOYHbIE OCOOUs, pecypchl HTepHeTa), KpuTHUeCKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

J YMEHHE NPHUMEHATHh pa3IMYHble METOJbl M 3alpochl INpU TOUCKE U OTOOpe
uH(GOpMallMd U COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOAMMBIX [JIsl BBINOJIHEHHUS YYE€OHBIX U
MO3HABATENBHBIX 33Ja4 ONpeAeIEHHOr0 THUIA, NpUOOpeTeHHe OmbiTa B 00JACTH HCIOIb30BAHUS
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHWM,  OBJIaJeHHEe  KYJIbTYpOH  aKTUBHOTO
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UCIIOJIb30BAaHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSTENIEHO BBIOMPATh ONTUMAIBHYIO (popMy
npeAcTaBieHus MHGOpPMALMU U WUIFOCTPUPOBATH DPELIAEMble 33Ja4d HECIOKHBIMH CXEMaMH,
qyarpaMMamu, Apyrumu popMamu rpaduku U UIX KOMOMHALIUSAMUY;

J YMEHHUE UCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce y4eOHOM U MCCIIe0BATENbCKON
JeSITeIbHOCTH NH(POPMALIHUIO O BIMSHUM IIPOMBIIIIEHHOCTH, CEJIbCKOTO X035ICTBa U TpPaHCIOPTa Ha
COCTOSIHUE OKPY’KaroLlEel IPUPOTHON Cpeibl.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

. YMEHMsI 3a/1aBaTh BOIPOCHI (B XOJ€ auajiora W (WiIM) AUCKYCCHUH) MO CYLIECTBY
oOcyxnaemMoll TeMmbl, (OpMyIUpOBaTb CBOM MPEAJOKEHHUS OTHOCHTEIBHO  BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

J YMEHUS NPEACTaBIATh MOJYyYCHHbIE PEe3yJbTaThl [103HABATEIbHOM JAEATEIBHOCTH B
YCTHBIX M NMCbMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALUI0 PE3YyIbTAaTOB BBIIOIHEHUS XMMUYECKOIO
JKCIepUMEHTa (71a0opaToOpHOro OmbITa, JabopaTOpHON pabOThI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

J yMEHHUSI  y4eOHOTrO  COTPYyIHHYECTBA CO  CBEPCTHUKAMH B  COBMECTHOM
MIO3HABATEIBHOM M MCCIIEI0BATEIbCKON JEATEIILHOCTH MPH PELICHUH BO3HUKAIOUIMX MPOOJieM Ha
OCHOBE yd4€Ta OOLIMX HHTEPEeCOB M COIJacoBaHMs NO3ULUI (00CyXIeHHs, OOMEH MHEHUSMH,
«MO3TOBBIE€ HITYPMbI», KOOPJAWHALIUSA COBMECTHBIX JIEHCTBUH, OIPEIEICHUE KPUTEPUEB IO OLICHKE
Ka4yecTBa BBIIIOJHEHHOH paboThI U JpyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

o YMEHUE CaMOCTOSATEJIIbHO  OMNpeNeNiTh LEeIM  JIeATebHOCTH, IUIaHUPOBATH,
OCYILECTBIISATh, KOHTPOJIMPOBATh M INPH HEOOXOJUMOCTH KOPPEKTUPOBATb CBOIO JESTEIbHOCTb,
BbIOMpaTh HambOonee 3(QeKkTuBHBIE CHOCOOBI pEHICHHs Y4eOHBIX W IIO3HABATEIBHBIX 3ajad,
CaMOCTOSITEJIbHO COCTABJIATh WJIM KOPPEKTUPOBATh MPEUIOKEHHBIH aIrOpUTM JAEHCTBUM Mpu
BBITTOJIHEHUH 331aHUH C YIETOM TOJTYYEHHUSI HOBBIX 3HAHUI 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAaX
U PEaKlMsAX, OLEHHBATh COOTBETCTBHUE IIOJIyYEHHOIO pe3yibTaTa 3asBICHHON IeJIM, yMEHHE
MCIOJIb30BaTh ¥ aHAJIM3UPOBATH KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHUM.

NPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOEHUIO 0053aTEIbHOrO COACpKAHMUS,
YCTAaHOBJICHHOTO JaHHOW (QeaepalibHOH pabouyell mporpaMMmoi, BBIIEISIIOT: OCBOCHHBIC
00y4aroIMMuUCs HayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIA, crieriupuuecKue Uit MpeAMETHON
obnmactu «XuMHS», BUIBI ACATEIHHOCTH IO IOJTYYEHHUIO HOBOTO 3HAHUS, €T0 WHTEPIIPETAIUH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K koHy oOyueHusi ¢ 8 kaacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMHUPOBAHHOCTH y OOYUAOIIUXCSI YMEHHI:

pacKpbhIBaTh CMBICT OCHOBHBIX XHWMHMUYECKHX TIIOHSATHNA: aToM, MOJIEKYJa, XMUMHYECKUMH
DIIEMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpPOIHAs M HEOJAHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTENIbHAsE aTOMHAasi M MOJICKYJspHAs Macca, KOJUYECTBO BEIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBasi AOJS XUMUYECKOTO dJIEMEHTa B COSMHEHHUH, MOJIIPHBIA 00bEM, OKCHUI,
KHCJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPUIIATETLHOCTh, CTETICHh OKUCIICHUS, XUMHYECKasi PeaKius,
KIacCU(pUKaLMs pPeaklMii: peakuy COCIWHEHUS, PEaKIMU PpazNoKEHUs, PEaKiMu 3aMeIleHUs,
peakiuu oOMeHa, 3K30- U DHJIOTEPMHUYECKHE PEAKIIUHU, TeIIOBOM 3P (HEKT peakiuu, sIpo aToMma,
DIIEKTPOHHBIN CJIOW aTroma, aTOMHasi OpOWTallb, paANYyC aTOMa, XUMHUYecKas CBS3b, MOISpHAs U
HEMOJISIpHAsl KOBAJIGHTHAsI CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PAacTBOP, MaccoBas IOJIs
BelleCTBA (ITPOLIEHTHAs] KOHIEHTpPAIKs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TTOHSITUN U MPUMEHSTH 3TH TTOHITHS
MIPU ONKMCAHUM BEIIECTB U UX MPEBPAIICHUI;

WCIIOIh30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJISI COCTABJICHHS (POPMYJI BEIIECTB M ypaBHEHUH
XUMUYECKUX PEaKIUi;

OTIPENIEeATh BaJEHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTETCHb
OKHUCJICHHS DJIEMEHTOB B OMHApPHBIX COCAMHEHMSIX, MPUHAIICIKHOCTh BEIIECTB K ONPEeAeIEHHOMY
KJIaCCy COEMUWHEHMA 10 ¢dopMmyiaM, BHJ XHUMHYECKOW CBSI3M (KOBAJICHTHAasT W WOHHAs) B
HEOPTraHUYECKUX COCTMHECHUSIX;
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packpeiBaTh cmbici [lepuonnueckoro 3akona J[[.MI. MeHnneneeBa: IeMOHCTPUPOBATH
INOHUMAaHNE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
Ilepponnueckoll cucreMe, 3aKOHOB COXPAHEHUs MAacCChl BEILECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HHsI, 3aKOHa ABOraapo;

OIMCBIBATh M XapaKTepU30BaTh TaOMUuHyt0 Gopmy [leproanyeckoll cuCTEMBI XUMHUYECKUX
JJIEMEHTOB: pPa3MyaTh MOHATUS «IJIaBHas moArpymnmna (A-rpymnma)» u «1o0o4yHas MOArpyIia
(Bb-rpynma)y, mainbie 1 60JbIINE TEPUOIbI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE HIMEIOTCS B TalIuIe
«Ilepuoguueckas cucrema xumudeckux oanemeHToB J[.M.MenneneeBa» ¢  4YUCIOBBIMH
XapaKTEepUCTHUKAMU CTPOEHHSI aTOMOB XMMHUECKHUX AJIEMEHTOB (COCTaB U 3apsij siipa, 00Ilee YUCiIo
3JIEKTPOHOB U pacrpeiesieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

KJaccu(UIUpPOBaTh XWMHYECKHUE JJIEMEHThI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUYECKUE
peaxuu (1o YUCIy U COCTaBY YYaCTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEINIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUUECKIE CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPIKJasi OMHMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XMMHUYECKHUX
peaKuuii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX KaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMUHbIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MaccChl BEIECTB, MaCCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMEHTa 1O (opMyne COCOUMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIH;

IIPUMEHATh OCHOBHBIC OIEPALMM MBICIUTEIBHON MACATEIBHOCTH — AHAINW3 W CUHTE3,
cpaBHEHHE, 00001eHIE, CUCTEMaTH3aIUI0, KJIacCU(UKALIMIO, BBISIBJICHHE IPUYUHHO-CIIEACTBEHHBIX
CBS3€H — I U3Y4YCHUS CBOMCTB BEIECTB U XMMUYECKUX PEAKLHN, €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAOIIOIEHUE, U3MEPEHUE, MOACTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIH );

clieoBaThb ~ IpaBWJaM  I[IOJIb30BAHMSI ~ XMMHUYECKOM TOCyloM U J1abopaTOpHBIM
0o0opy/soBaHUEM, a TakK)Ke MpaBHUiIaM OOpaIIeHHs C BELIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMU
TI0 BBITIOJTHEHUIO JTA00OPATOPHBIX XUMHUYECKUX OIBITOB I10 TOJIYYEHUIO U COOMPAHHIO Ta3000pa3HbIX
BelIecTB (BOAOPOJA U KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C OMPEEIEHHON MaccoBOM Joei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBAaTh M IMPOBOAUTH XHWMHYECKHE OKCIEPUMEHTHI 11O
pacrlo3HaBaHUIO PACTBOPOB IIeNoYeid W  KUCIOT C TIOMOMIbIO HWHAMKATOPOB  (JaKMyc,
denondranrenH, METUIOPAHX U APYTHE).

K konmy oOyuenusi ¢ 9 knacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUaAIOLIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX IOHSATHUN: XUMHUYECKUU 3JIEMEHT, AaToM,
MOJIEKYyJIa, HOH, KaTHUOH, AaHHMOH, IIPOCTO€ BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCT,
ANEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHHUS, XUMUYECKas peakuus, XUMUYECKas CBs3b,
TEIIOBOM 3((EeKT peakiuu, MOJb, MOJSPHBIA OOBEM, pacTBOp, SIEKTPOJIMUTHI, HEIIEKTPOJUTHI,
DIIEKTPONIUTUYECKAs] JUCCOLMAIUS, PEaKIMd HWOHHOrO OOMEHa, KaTalau3aTop, XHUMHUYECKOe
paBHOBecHEe, 0OpaTHMble U HEOOpaTHUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHWE W BOCCTAHOBJICHHE, aUIOTpOnusi, amMQpOTEepHOCTb,
XUMHUYECKasl CBA3b (KOBaJIEHTHAs, MOHHAs, METaJNINYecKasi), KpUCTaJuInuecKas petérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peaklnH, MpeAesbHO JomyctuMas KoHueHTpauus 11K
BEILIECTBA;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHATh 3TH TOHITHUS
TP ONMCAHHUH BEIIECTB U MX MPEBPAIICHUII;

HCIOJIb30BaTh XUMUYECKYI0 CHMBOJUKY JUISI COCTaBIEHUS (DOPMYIN BEIIECTB M ypaBHEHUM
XUMHYECKUX PEAKIIUN;

OIIPEAEIATh BAaJEHTHOCTh M CTENEHb OKUCIIEHUS XMMHUYECKHX DJIEMEHTOB B COEAMHEHMSX
pPa3IMYHOrO COCTaBa, NPHUHAIJICKHOCTh BEUIECTB K ONPEACIEHHOMY KIACCy COEOUHEHUN IO
dbopMynaM, BUJ XMUMHUYECKOH CBSI3U (KOBaJCHTHAs, WOHHAs, METa/NINYeCcKas) B HEOPTaHUUYECKUX
COEIMHEHUX, 3apsii MOHA IO XUMHUYECKOW ¢opmyse, XapakTep Cpelbl B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX COEAVNHEHUMN, TUIl KPUCTAININYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuoandeckoro 3akona J[.M. MeHneneeBa U AE€MOHCTPUPOBATH €rO
MOHMMAaHUE: OIKCHIBATH U XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuonnyeckoil cucTembl
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XUMHUYECKHX 3JIEMEHTOB: pa3ivuaTh MOHATHUS «IJIaBHas moArpynna (A-Tpymma)» u «1o0ovHas
noarpynmna (b-rpynma)», manple W OoJbIIME TEPUOMABI, COOTHOCHUTH OOO3HAUCHHUS, KOTOPHIC
HUMCHOTCA B HepHOHHqCCKOﬁ Ta6J'II/ILIe, C YHCJIOBBIMU XapaKTCPHUCTUKAMH CTPOCHUA aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00IIee YMCIIO AIEKTPOHOB U pacIpeieieHue uX 1o
SJICKTPOHHBIM CHOﬂM), O6’b$ICH$ITB O6H_II/I€ 3aKOHOMCPHOCTHU B UBMCHCHHUU CBOICTB DJIEMEHTOB U UX
COCJIMHEHUH B Ipe/iesiaX MaJIbIX IEPUOJIOB U TJIABHBIX HOJATPYII C YYETOM CTPOCHUS HX aTOMOB;

KJ'IaCCI/I(I)I/II_[I/IPOBaTb XUMHYCCKUC DJJICMCHTBI, HCOPraHMYCCKHUEC BCUICCTBA, XHUMHYCCKUC
peaknuu (10 YUCIy M COCTaBY YYaCTBYIOUIMX B PEAKIMH BEIICCTB, MO TEIUIOBOMY YPQEKTY, 1O
U3MEHEHHUIO CTEIICHEH OKUCIICHUS XUMHUIECKUX BHGMCHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIINE U crel(pUIecKrHe XUMHUECKUE CBOMCTBA TIPOCTHIX U
CJIOKHBIX BCHICCTB, IMOATBCPKAAA OIMMCAHUC NMPUMCpPAMU MOJICKYJISIPHBIX W HMOHHBIX ypaBHCHI/Iﬁ
COOTBETCTBYIOIIUX XHMUYCCKUX PEAKITHIA;

COCTaBJISITh ypPaBHEHUS JIIEKTPOJUTUYCCKOW ITUCCOIMAIMN KHUCIIOT, INEJoYell M COoJeH,
NOJHBIE W COKpAalIE€HHBbIE YpaBHEHHsS pEaKIHMid HOHHOTO OOMEHa, YpaBHEHHS PEaKIIHi,
MOATBCPKAAOIUX CYIICCTBOBAHUC TE€HETUYECKOU CBSI3HU MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTh  OKHCIUTEIHbHO-BOCCTAHOBUTEIIFHBIX  PEAKIUH  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUS, BO3MOKHOCTH
MMPOTCKAHUA XUMHYCCKUX HpeBpaHIeHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX,

BBIUUCIISATH OTHOCUTEIILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJTFO
XUMHYECKOTO 3JIeMEHTa 1O (opMyne COCOUHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PacTBODE,
POBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOHN PEAKIINH;

coONroaTh  MpaBWIa  IOJIB30BAHHMS ~ XUMHYECKOH  TOCYIOH H  J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKE MPaBHIIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSAMH IO
BBITNIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO IMOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX
BEIIIECTB (aMMHUaKa U yIJIEKHCIIOTO Ta3a);

MMpOBOAWTL PpPCaKLIKUH, IMMOATBCPKIAAIOIIUC Ka4eCTBEHHLI COCTaB Pa3JIMUHBIX BCHICCTB:
pacrio3HaBaTh OIBITHBIM IYyTEM XJIOpUI-, OpOMHI-, HOIMI-, KapOoHaT-, Qocdar-, CUIMKAT-,
Cy.]'ll)(l)aT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHHA U MOHBI U3YYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIINC
B BOJIHBIX PAaCTBOPaxX HEOPTaHUYECKUX BEUICCTB;

INPUMCHATH OCHOBHBIC OIICpallin MBICIIUTEILHON JACATCIIPHOCTH — aHaJIu3 MW CHHTE3,
CpaBHEHHE, 0000IEHUE, CHCTEMATH3AIMI0, BBISABICHHE IMPUYMHHO-CIICJCTBCHHBIX CBSI3CH — IS
HN3YUCHUA CBOMCTB BCIICCTB U XUMHNUYCCKUX peaKHI/Iﬁ, C€CTCCTBCHHO-HAYUYHBIC MCTOABI IMO3HAHUA —
HaOII0/IeHUE, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).
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V.

TemaTnyeckoe IaHMPOBAHUE

8 knace
Ne HasBanmue pa3aesa (Tembl) KoanyecTBO 4acoB DJIeKTPOHHbIE
n/n Kypca Beero | K/p (3aue | I/p , (uudposbie)
ThI) alp o0pa3oBaTe/bHbIE
pecypcebl
[lepBoHavalibHBIE XUMHUYECKHUE bubmuorexa [JOK
1 HOHSATHS 20 1 2 https://m.edsoo.ru/7f4
1837c¢
Baxwueiimue MPEACTaBUTEIN bubnmoreka [JOK
2 HCOPraHMYECKUX BEIIECTB. 28 2 4 https://m.edsoo.ru/7f4
1837c¢
[Tepuoanueckuit 3aKOH u bu6mmoreka [IOK
[Tepuoanueckast cucrema https://m.edsoo.ru/7f4
XUMHYECKUX 3JIEMEHTOB 1837¢c
3 AN. MenneneeBa. CrpoeHue 19 5 0
aToMOB. XUMHYECKas CBS3b.
OKHCITUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU
4 Peseps 1 0 0
Hroro 68 5) 6
9 knace
Ne Ha3zBanmue pa3nesa (Tembl) KoanyecTBO YacoB DJIeKTPOHHbIE
n/n Kypca Bcero K/p*(zaqe H/p**, (undposbie)
ThI) ﬂ/p* o0pa3oBaTejibHbIE
pecypchbl
BemectBo u XAMHYECKASI bubnuorexa [JOK
1 peakuus 17 1 1 https://m.edsoo.ru/7f4
12636
HeMmeTtannsl 1 uX coeIMHEHUS bu6mmoreka [IOK
2 25 1 4 https://m.edsoo.ru/7f4
12636
MeTaisl ¥ UX COSAUHEHUS bu6mmoreka [JOK
3 18 1 2 https://m.edsoo.ru/7f4
1a636
XUMHUS U OKpYKarollas cpesia bubnnorexka [JOK
4 8 1 0 https://m.edsoo.ru/7f4
12636
Ntoro 68 4 7

K/p" - konTpobHas padota. Il/p . - mpakTHdeckas paboTa.
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https://m.edsoo.ru/7f41837с
https://m.edsoo.ru/7f41837с
https://m.edsoo.ru/7f41837с
https://m.edsoo.ru/7f41837с
https://m.edsoo.ru/7f41837с
https://m.edsoo.ru/7f41837с
https://m.edsoo.ru/7f41а636
https://m.edsoo.ru/7f41а636
https://m.edsoo.ru/7f41а636
https://m.edsoo.ru/7f41а636
https://m.edsoo.ru/7f41а636
https://m.edsoo.ru/7f41а636
https://m.edsoo.ru/7f41а636
https://m.edsoo.ru/7f41а636

Kaneﬂnapﬂo-TeMaanecxoe NJIAaHHPOBAaHUE

8 kiace
Ne e 1o Cpoxku u3ydeHus
HaumeHoBaHue pa3iesioB, TeM NPOrpaMMmbl
n/n | pasmeiy
IUIaH
IlepBoHavasbHBbIE XUMUYeCKHE TOHATHA(2( YacoB)
1 1 [Ipenmer xumuu. Ponp XuMuM B KU3HU YEIIOBEKA
2 2 Metoapl U3y4eHUsT XUMUU
3 3 ArperaTHble COCTOSIHUSI BEIIECTB
4 4 [TpakTuueckass pabora Ne 1 «3HAKOMCTBO ¢
nabopatopHbiM obopynoBanueMm. [Ipasmia Th mpu
paboTe B KaOMHETE XMMHU)
9) 5) dusnyuecKue sIBJICHUSI B XUMUU
6 6 [TpakTrueckas padota Ne 2 «AHaJIU3 TTOYBBD»
7 7 ATOMHO-MOJIEKYJIIpHOE ~ yueHue. XHUMHUYECKUe
AJIEMEHTBI
8 8 3HaKM XUMHYECKHX »dJeMeHTOB. llepuoanueckas
Tabaua xuMuaeckux 3aementoB JI.M.MenneneeBa
9 9 3HaKM XUMHYECKHX »JJeMeHTOB. llepuoanueckas
Tabaua xuMuaeckux 3aementoB J1.M.MenneneeBa
10 10 XumMuyeckue GopMyIsl
11 11 Xumuyeckue GopMyIsl
12 12 Banentnocts
13 13 BanenTHocTh
14 14 XHUMUYECKUE PEAKIUU
15 15 XUMUYECKUE YPaBHEHHUSI
16 16 XVUMUYECKUE YpaBHEHHS
17 17 THUIbl XUMHYECKUX PEAKIIUI
18 18 THuIbl XUMHUYECKUX PEaKINil
19 19 [ToBTOpenne u o00600menue Tembl «HauanbHbie
TIOHSITHSI ¥ 3aKOHBI XUMHUW)
20 20 Kontponbaas pabora Ne 1 «IlepBoHauaibHBIE
XUMHYECKHE TTOHSITH
BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BenecTs (28 yacoB)
21 1 Bo3ayx u ero cocras
22 2 Kucnopon
23 3 IMpakTnueckass  paboraNe 3 «[Tonyuenue,
coOMpaHue U pacro3HaBaHUE KUCIOPOIa»
24 4 Oxcuabl
25 5 Bonopon
26 6 [Mpaktuueckass  paboraNe 4 «llomyuenue,
coOMpaHKe U pacro3HaBaHUE BOJIOPOAA
27 7 Kucnorer
28 8 Conm
29 9 KonuuecTBo BemiecTBa
30 10 KonuuectBo BerecTBa
31 11 Mousipablif 00b€M ra3000pa3HbIX BEIIECTB
32 12 PacyeTsl Mo XMMHYECKUM YpaBHEHUSAM
33 13 PacyeTsl N0 XMMUYECKUM YpaBHEHUSM
34 14 Bona. OcHoBanust




35 15 PactBopel. MaccoBass g0 pacTBOPEHHOIO
BelIeCTBa

36 16 [Ipaktnueckass pabora Ne 5 «lIpurorornenue
pacTBOPOB COJIEH € UX 3aJJaHHOM MAacCOBOM JTOJIEN»

37 17 O0001eHre U cUcTEMATU3aNMs 3HAHUM II0 TEME:
«BaxuHeimue MpeACTaBUTEINM HEOPraHHYECKUX
BEIIIECTBY

38 18 KonTponbraas pabora Ne2 mo teme: «BaxHueime
MPEJICTAaBUTENIN HEOPTaHUUECKUX BEIIECTB)

39 19 Oxcupl: KacCu(pUKaIM U CBOWCTBA

40 20 OcHOBaHUS: KJIaCCH(HUKAIMS U CBOWCTBA

41 21 Kucnorel. Mx knmaccupukanmmum W XUMHYECCKUE
CBOMCTBA

42 22 Kucnorel. Mx knmaccupukanmmum W XUMHYESCKUE
CBOICTBA

43 23 Conm, ux kinaccuukanys U XAMAYECKUE CBOKWCTBA

44 24 Conm, ux kiaccuukanys U XUMAYECKUE CBOKWCTBA

45 25 I'eneTnyeckas CBSI3b MEXIY KJIaccaMu
HEOPTaHMYECKUX BEIICCTB

46 26 [TpakTrueckas paboTtaNe 6 «Pemenne
IKCIIEPUMEHTAIBHBIX 32134

47 27 O0001IeHe U cucTeMaTyu3alnsa 3HAHUI 110 TEeMeE
«OCHOBHBIC KJIACChI HEOPTaHUYECKUX
COCTUHEHUN)

48 28 Kontponbnass pabora Ne3 mo Teme «OCHOBHBIC
KJIACChl HEOPTAHUYECKUX COCTMHEHUI

IMepuoanyeckuii 3axoH u [lepuoanyeckasi cucTeMa XUMHUYECKUX FJIEMEHTOB
JA.A. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAasi CBA3b. OKUCJINTEILHO-
BOCCTAHOBHTEIbHbIE peakiuu (19 yacos)

49 1 EcTecTBeHHbIE ceMeiicTBa XUMUYECKUX IJIEMEHTOB.
AMpOTEpPHOCTH

50 2 Otkpeitue .M. MenaeneessiM Ilepuoguueckoro
3aKOHA

o1 3 OCHOBHBIE CBE/ICHHSI O CTPOEHHH aTOMOB

52 4 CrpoeHue  JJIEKTPOHHBIX  YpPOBHEW  aTOMOB
XUMUYECKHX 2JJieMeHTOB «Nel-20 B  Tabnuie
JI.11. MeHnaeneeBa

53 5 [lepmonuueckuit 3akon JI.MI. MenneneeBa wu
CTpOEHHE aToMa

54 6 XapakTepucTuka XHUMHUYECKOrOo JJIeMEHTa Ha
OCHOBaHUU ero nojoxxenus B [1C

55 7 XapakTepucTuka XHMHUYECKOrO0 JJIEMEHTa Ha
OCHOBaHUU ero noyioxeHus B [1C

56 8 3HaueHne [Tepuonuueckoro 3aKOHa Hu
[Teproanyeckoil CUCTEMbI XUMHYECKHUX 3JIEMEHTOB
JI.11. MenaeneeBa

57 9 HNonHas xuMuyeckas CBsi3b

58 10 KoBasienTHas OIsIpHAS ¥ HETIOJISIPHAS XMMHUYECKast
CBSI3b

59 11 Merammmaeckas XHMHUYECKasi CBSI3b

60 12 CreneHb OKUCIEHUS

61 13 OKHCIHUTEIbHO— BOCCTAHOBUTEJIbHBIEC PEAKIIUU

62 14 OKHCIUTENIbHO— BOCCTAHOBUTEIbHBIE PEAKIINH
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63 15 O06o0OmeHne W cucTeMaTH3alus 3HAHUM 110
teme«llepuoanueckuii 3akoH u llepumoamueckas
cucrTema XUMHUYECKHUX HJIEMEHTOB
H.N. Menneneea. CtpoeHne aroma. XUMHUYECKast
CBSI3b. OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC
peaKIum»

64 16 KonrpompHass  pabora Ne 4 1o  Teme
«Ilepuogmueckuii  3akoH u  llepmoanueckas
cucrema XUMHUYECKHUX HJIEMEHTOB
H.N. Mengneneea. CtpoeHue aromMa. XUMHUYECKas
CBSI3b. OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peaKIum»

65 17 HrtoroBoe moBTOpeHME

66 18 HroroBasi KOHTpOJIbHAS paboTa

67 19 HTorosslii ypok

68 Peseps

9 kJaacc
Ne e 1o Cpoxku u3ydeHus
HaumeHoBaHue pa3nesioB, TeM NPOrpamMMbl
n/n pasaeiy
IJIaH ] (pakr
BemecTBo 1 xumMnyeckasi peakiusi(174acoB)
1 1 [Tepuoanueckuii 3akoH u [leproguueckasi cucrtema
.. Menneneesa. Knaccugukanus
HEOPraHMYECKUX BEIIECTB U UX HOMEHKJIATypa
2 2 Knaccudukanusi HEOpraHM4ecKux BEIIECTB M X
HOMCHKJIATypa
3 3 Knaccudukanuss  XUMHYECKMX  peakIuil 110
Pa3TUYHBIM OCHOBAHUSIM
4 4 [TonsiTHe 0 CKOPOCTH XMMHUUYECKOM peakiuu
5 S) [ToHsiTHe O CKOPOCTH XMMHUUYECKOM peakiuu
6 6 Karanm3
7 7 DNIEKTPOTUTHYECKAsT JUCCOIHAITUS
8 8 DNEKTPOIUTHYECKAsT TUCCOIUAIUS
9 9 OcCHOBHBIE TIOJIOKEHUS TEOPUU
anekTposuTudeckon aucconuaruu (TO]1)

10 10 XHUMHYECKUE CBOMCTBA KUCJIOT KAaK AJIEKTPOJIUTOB

11 11 XHUMHYECKUE CBOMCTBA KUCJIOT KAaK AJIEKTPOJIUTOB

12 12 XUMHUECKUE CBOMCTBa OCHOBaHUH KaK
AIIEKTPOJIUTOB

13 13 XUMHYECKUE CBOMCTBA COJICH KaK AJIEKTPOJIMTOB

14 14 [TonsTHE O THIPONIN3E CONEN

15 15 [TpakTrueckas pabota Nel Pemenue
OKCIIEPUMEHTATBHBIX 3amaq 1o TeMe
«DNEeKTPONUTHYECKAs TUCCOIHAIIHS)

16 16 O00011IeHIE U CUCTEMATH3alMsA 3HAHUH II0 TEME
«BemiecTBO M XUMUYECKas PEAKITHS

17 17 Konrtponsnas pabora Ne 1 mo teme «BemectBo u
XUMHUYECKAsT PEaKITUs)

Hemerauibl 1 ux coequHenus (25 yacon)

18 1 O06111as XapaKTepUCTHKAaHEMETAJIIOB

19 2 OO0mas xapakrepuctuka s1meMeHToB VIIA rpynms
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— IraJJorcHoB

20 3 CoeHEeHUS TaJIOTeHOB

21 4 [Ipaktuyeckass pabora Ne2 «l3yuyeHue CBOWCTB
COJIIHOM KMCIJIOTBI»

22 5 OO0mass xapakTepucTuka »diemMeHToB VI A -
xanpkoreHon. Cepa

23 6 CepoBo10poJ1 ¥ CYIbOUIBI

24 7 Kucnopoaubie coeTuHEeHUsT Cephbl

25 8 [IpakTtnueckas pabora Ne3 «l3ydyeHue CBOWCTB
CEpPHOM KUCIOThD)

26 9 OO0mas XapakTEepUCTHKA XUMHUYECKHUX DJIEMECHTOB
VA rpynmnsl. A3ot

27 10 Ammuak. Cojan aMMOHUS

28 11 [Tpaktuueckas padora Ne 4 «[lonyuenne aMmmuaka
Y U3YYECHHUE ETO CBOMCTB)

29 12 Kuciopoanbie coemnHeHns a30Ta

30 13 Kucnopoanbeie coemnHeHns a30Ta

31 14 Docdop u ero coeAMHEHUS

32 15 OOmas  xapakrepuctuka odnemMeHToB |V A-
rpynnsl. Yriaepoa

33 16 KucnopoiHbIe cOeTMHEHUS yriepo/ia

34 17 YrieBonopossl

35 18 [Ipaktnueckass  pabora  Neo5 «[lonyuenue
YIIJIEKHUCIIOTO Ta3a U H3yYeHHE €r0 CBOMCTBY

36 19 Kucnopoacoaepxarniue OpraHUYECKHE
COCIIMHEHUS

37 20 KpemHuuii u ero coequHeHus

38 21 CuiiMkaTHasi IPOMBIIIEHHOCTh

39 22 [Tonryuenue HeMETaIIOB

40 23 [TomydyeHnue BaXKHEHIIMX XUMHUYECKUX COCTMHEHHUI
HEMETAJJIOB

41 24 O000menne mno TeMme «Hemertayuiel W HUX
COCTUHEHUS

42 25 KonTponbnas padora Ne2 no teme: «Hemerannsl u
WX COCMHEHUS»

MertaJjuibl 1 ux coequnenns(184yacon)

43 1 OO6111as1 XapaKTepUCTHKA METAJUIOB

44 2 XUMHYECKHE CBONCTBA METAJIJIOB

45 3 OO6m1ast xapakTepucTiKa 31eMeHToB | A- rpynmnsl

46 4 OO6m1ast xapakTepucTHKa 37eMeHToB | A- rpynmnsl

47 5 OO0mas xapakrepucTika 3aemMeHToB |1 A

48 6 OO6mas xapakrepuctika saemeHToB Il A

49 7 OO6mas XapaKTePUCTHKA
HIEJI0YHO3EMENTbHBIXMETAINIOB

50 8 JK€cTkocTh BOJIBI M CITOCOOKI €€ yCTpaHSHHS

51 9 [Tpaktuyeckas padora Ne 6. «OKEcTkocTh BOBI U
CIOCOOBI €€ YCTpaHEHUs»

52 10 AJTIOMHHHUI U €r0 COeqUHEHUS

53 11 Keneszo

54 12 CoenuHeHus xene3a

55 13 [TpakTrueckas pabota Ne7 «Pemenue

SKCIICPUMCHTAJILHBIX 3aJ1a4 110 TCMC «MeTanabl
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56 14 Koppo3sust MeTasioB 1 criocoObl 3alTUTHI OT Heé

o7 15 Mertasuisl B IpupoJe.

58 16 [lonsaTue o MeTaTypruu

59 17 O000menne 3HaHuil 10 TeMe «MeTamwisl U HUX
COCTUHEHUS

60 18 Kontposbnas padota Ne3 o Teme «MeTaibl 1 UX
COCTTUHEHUS

XuMus 1 oOKpy:Kkaromasi cpeaa (8 yacon)

61 1 BemectBa n maTepualipl B IMOBCEIHEBHOW KU3HU
YeJI0BEKa

62 2 Be3omacuoe HCIIOJIb30BaHUE BELIECTB u
XUMHYECKHUX PEAKIHid B ObITY

63 3 [TepBas moMoIIb MpU XUMUYECKUX 0KOTaX U
OTPaBJICHUSX

64 4 XUMHYECKOE 3arps3HCHUE OKPYXKAIOIICH Cpesbl
(mpenenbHas TOMYCTHMast KOHIICHTPAIUS BEIECTB)

65 S) PoJib XMMUM B pelICHHH YKOJIOTHYECKUX MPOOIIEM.

66 6 [ToBroperne u o6obOmenue. IloaroroBka K
UTOrOBOM KOHTPOJIBHOM paboTe

67 7 Hroroas koHTpObHAs paboTa

68 8 Hrorosoe nmoBTopeHue
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