MYHUIUITAJBHOE BIOJ’KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXK/JEHUE
ropoga HPKYTCKA CPEJHSAS OBILIEOBPA30OBATEJIbHAS IIKOJIA Ne 31

664078, r.Mpkyrck, M/p-H 3enénslii; Ten./dakc: 37-16-24

CoracoBaHo YTBepKIEHO:
Ha METOJUYECKOM COBETE Hupexrop MBOY r. Upkyrcka
MBOY r. Upxyrcka COIII Ne 31
COIIINe31 Kopouxuna A.M.
ITpotokon Nel ot 31.08.2023 . IMpuka3z Ne 01-252/1 ot 31.08.2023r.
PABOYASA TPOTPAMMA

ydeOHoro npegmera «Xumus. ba3oBblii ypoBeHb»

T oOyJaronuxcst 8 — 9 kiaccos

2023



HHOSACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1Mo XUMHUH Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs COCTABICHA Ha OCHOBE TPEOOBAaHHN K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON IPOTPaMMEI
OCHOBHOTO 00111eT0 00pa3oBanus, npencrarieHHbx B PI'OC 000, a Takke Ha 0cHOBE (heaepalibHOM paboUeii MporpaMMbl BOCIIUTAHUS U C YIETOM KOHIICTIIIUN
MIperoaaBaHus y9eOHOTO TIpeaMeTa «XUMHUs» B 00pa3oBaTeNbHBIX opranu3anusx Poccutickoit @enepanuu.

IMporpamma o XUMuH Aa€T MPeICTaBICHUE O LEJISIX, 00LIel cTpaTerui 00y4eHus, BOCIUTAHUS U Pa3BUTHS 00YUAIOILIMXCS CPEACTBAME yIeOHOTO TIpeIMeTa,
YCTaHABIUBAET 00sI3aTEIILHOE MPEIMETHOE COJIEPIKAHUE, TIPEAYCMATPUBACT PACIIPEICIICHHE €T0 110 KJIaccaM M CTPYKTYPHPOBAHKE TI0 pa3ieiaM U TeMaM IPOrPaMMEI MO
XMMUH, OTIPECIISIeT KOJHMUSCTBEHHbBIC M KAYSCTBCHHBIC XapaKTEPUCTUKHU COMIEPKAHUS, PEKOMEHAYEMYIO MOCISI0BATSILHOCTD U3YUCHUS XUMUU C YIETOM MEKIIPEIMETHBIX
Y BHYTPHUIIPEIMETHBIX CBSI3eH, JJOTUKH y4eOHOTO MPOIIecca, BO3PACTHBIX 0COOCHHOCTEH 00YyUYarONIMXCs, ONPECISeT BO3MOXKHOCTH IpeIMeTa AJsl peain3anny TpeOoBaHumit
K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTelIbHOM MPOTrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TakKe TPeOOBaHUH K pe3yabTaTaM O0yYCHHS XUMHH Ha
YPOBHeE IieJiell M3y4YeHUsI IpeIMeTa U OCHOBHBIX BHJIOB yueOHO-I103HABATEIILHOM JACSITEILHOCTH 00YYAIOIIEroCs 10 OCBOSHUIO yIeOHOTO COIePIKAHHS.

3HaHNe XUMUH CITy>KUT OCHOBOH AJ1s1 POPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIOIIETroCs, €T0 IPENCTaBICHUI 0 MaTepHaIbHOM €INHCTBE MHUPA, BAYKHYIO POJIb UTPAIOT
(opMupyeMble XUMHUEH IPEAICTABICHUS O B3aUMOIIPEBPAIICHUSAX SHEPTHH U 00 3BOJIIOLUH BEIIECTB B IIPUPOJE, O MyTSIX peIICHUs ITI00aIbHBIX IPOOIeM YCTOHUUBOTO
Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIL, SHEPIreTUIECKOM, MUIIEBON M SKOJIOTHYECKOH 6€30IacHOCTH, IPOOJIEeM 3IPaBOOXPAHEHHUS.

H3ydenne xumuu:
CIOCOOCTBYET peai3alii BO3MOXXHOCTEH I caMOpa3BUTUS U (POPMHUPOBAHUS KyIbTYPHI JINYHOCTH, €€ 00Iell U (yHKIIMOHATIBHOI IPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMUPOBAHKE MBIIIUICHUS] K TBOPUYECKHUX CIIOCOOHOCTEH 00yUYatONIMXCsl, HABBIKOB X CAMOCTOSATENBHON yUeOHOH NeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U
HCCIIEJIOBATENbCKUX YMEHHI, HEOOXOIUMBIX KaK B MOBCEIHEBHOM YKM3HH, TaK M B TPOPECCHOHALHON ACSITEIbHOCTH;

3HAKOMHT CO CHENU(PUKON HAYIHOTO MBIIUICHHS, 3aKJIIbIBACT OCHOBHI IIEIOCTHOTO B3TJIA/IA HA €IMHCTBO IPUPOIBI M YSTIOBEKA, SIBISIETCS] OTBETCTBEHHBIM HTAIlOM B
(hOpMHPOBaHHUYU €CTECTBEHHO-HAYTHOU TPAMOTHOCTH O0YYarOIIIXCS;

croco6cTByeT (GOPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K IIPUPOJIE, K YeIOBEKY, BHOCHT CBOM BKJIAJ B 9KOJIOTHYECKOE 00pa3oBaHme
00yJaronuxcsl.

JlaHHBIE HATIPABJICHHUS B O0YUICHIH XUMHIH 00€CIICUNBAIOTCS CTICII(HUKON coaep kaHus yIeOHOTO peaMeTa, KOTOPBIH SBISIETCS TeJaroTHIeCcKH alalTHPOBAaHHBIM
OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OMpPEACIEHHOM dTare e€ pa3BUTHIL.

Kpr XMMHHU Ha YPOBHE OCHOBHOTO O6IJ_ICFO 06p8.30BaHI/I$I OPHUECHTHPOBAH Ha OCBOCHHUEC O6y‘-IaIOH.[I/IMI/IC$I CHUCTCMbI ICPBOHAYAJIbHBIX TIOHATHUI XHUMHH, OCHOB
HeOpl"aHH‘-IeCKOfI XUMHHU U HCKOTOPBIX OTACIBbHBIX 3HAYUMBbIX TMOHSATHUI OpFaHI/I‘IeCKOﬁ XUMHHU.

CtpykTypa copepikaHus IPOrpaMMBbI 10 XUMHH CHOPMHUPOBaHA HA OCHOBE CUCTEMHOTO M01X0Aa K e€ n3ydeHuto. ComepikaHue CKIIaJbIBACTCs U3 CHCTEMbI TIOHATHH O
XHMUYIECKOM JIEMEHTE U BEIICCTBE U CUCTEMBI TIOHATHH 0 XUMUYeCKor peakiun. O0e 3TH CHCTEMBI CTPYKTYPHO OPTraHW30BaHBI IO IIPUHIIUITY ITOCIEI0BATEIIEHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETHUYECKUX IPEICTaBICHUN Pa3HOTO YPOBHS:

— A@TOMHO-MOJICKYJIAPHOTO YUCHUA KaK OCHOBLI BCETO €CTCCTBO3HAHUA,



— Ilepunognueckoro 3akoHa /[. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;
— YYEHHUS O CTPOCHHH aTOMa M XUMHYECKOU CBSI3H;
— IpeACTaBICHUN 00 IEKTPOTUTHUECKOM JUCCOIMALINY BEILIECTB B PACTBOpPaX.

TeOpCTI/I'-IeCKI/Ie 3HAHU PACCMATPUBAIOTCSA Ha OCHOBC SMITUPUYICCKH IMOJTYYCHHBIX U OCMBICIICHHBIX (baKTOB, Pa3BUBAKOTCA IMMOCICAOBATCIBHO OT OAHOI'O YPOBHS K APYIOMY,
BBIIIOJIHAA (bYHKIII/II/I O0OBSICHECHUS K IMPOTHO3UPOBAHUSA CBOI>'ICTB, CTPOCHUA U BO3MOKHOCTEMH MPAKTUYCCKOI0 NPUMEHECHHNA U NTOJTYYCHUA N3Yyd1aCMbIX BEIICCTB.

OcBoeHme pOTrpaMMBI II0 XMMHUH CIIOCOOCTBYET ()OPMHUPOBAHUIO IIPEACTABICHHS O XMMHUUECKOH COCTaBIIAIONIEH HAyIHOH KapTHHBI MUPA B JIOTUKE €€ CHCTEMHOH IIPUPOIBI,
LIEHHOCTHOT'O OTHOLLICHUS K HAyYHOMY 3HAHUIO U METOJIaM [TO3HaHUs B Hayke. M3ydeHne XMMUHU IPOUCXOAUT C IIPUBJICUEHHEM 3HAHUI U3 paHEee N3yUCHHBIX yUeOHBIX
npeaMeToB: «OKpyxaromuit Mupy, «bruosorus. 5—7 knaccb» U «Pu3nKa. 7 K1acey.

[Ipu n3ydyeHun XUMHUH MIPOUCXOAUT (POPMHUPOBAHKE 3HAHUI OCHOB XUMHUYECKOM HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON ACITEIHHOCTH YeJIOBEKa
Y KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a/1aya yueOHOro NpeaMeTa COCTOUT B JOPMUPOBAHUHU CUCTEMBl XUMUYECKUX 3HAHUN — BaskKHEHIINX (DaKTOB,
MIOHSTHIA, 3aKOHOB ¥ TEOPETHUECKUX TIOJIOKEHUH, JOCTYITHBIX 0000IMIEeHII MEPOBO33PEHIECKOT0 XapaKTepa, 3bIKa HayKH, B PUOOIICHUN K HAYYHBIM METOIaM TTO3HAHUS
MIPY U3YYEHUH BEIECTB U XMMUYECKHUX peakluii, B GOpMUPOBAHUH U Pa3BUTUU MO3HABATEILHBIX YMEHUN U UX MPUMEHEHUH B Y4eOHO-TIO3HABATENBHOMN U yueOHO-
HCCIIEIOBATENILCKON JIEeSITEIBHOCTH, OCBOCHUH MTPAaBIII 6€3011aCHOTr0 0OPAIEHNUS ¢ BEIECTBAMH B IIOBCETHEBHOM KHU3HU.

[Ipu m3yveHnn XNMHUH Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHIsI BXKHOE 3HAUCHHE IIPHOOPEIH TaKUe e , KakK:

- (bOpMI/IpOBaHI/Ie HWHTCJIJICKTYaJIbHO paSBI/IToﬁ JIMYHOCTH, TOTOBOM K caMoo6pasoBaH1/1}o, COTPYAHHUYECTBY, CAMOCTOATCIIBHOMY ITPUHATUIO pemeHHﬁ, CIIOCOOHOM
AaanTUpOBATLCA K 6I>ICTp0 MCHAKOUIUMCS YCIIOBUAM KU3HU,

— HampaBJICHHOCTh OOYYEHHUS Ha CUCTEMAaTHIECKOE MPUOOIIEHNE 00YUaIONINXCS K CAMOCTOSTEILHON TTO3HABATENBHOM eI TETbHOCTH, HAYYHBIM METO/IaM TIO3HaHUS,
(hOpMUPYIOIIMM MOTHBAIUIO U Pa3BUTHE CIOCOOHOCTEN K XUMUH;

— obecrieyeHne yCIoBUH, CIOCOOCTBYIOIINX MPHUOOPETEHHIO 00yUYatONIMMUCS OIbITAa Pa3HOOOPA3HOH e TeNFHOCTH, TO3HAHNS U CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHIINI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJISl Pa3TUYHbIX BUIIOB JIEATEILHOCTH;

— (opmupoBanue o01ell PyHKIMOHANEHON M €CTECTBEHHO-HAYYHOMH IPaMOTHOCTH, B TOM YHCIIC YMEHUH OOBSICHATD U OLICHUBATD SIBICHUSI OKPY’KAIOILIETO MHUPA, UCTIONB3Ys
3HAHUS U OIBIT, IOJyYCHHBIE TIPH U3YYCHUN XUMMH, IPUMEHSITh UX MIPU PEIICHUH IPoOJIeM B IOBCEIHEBHOM XKU3HU U TPYJOBOH JIEATEIBHOCTH;

— (opMupoBaHue y 00yIAIONINXCS TYMaHUCTHIECKAX OTHOIICHHH, TOHUMAaHUS IICHHOCTH XUMHUSCKIX 3HAHUH IS BRIPAOOTKH IKOJIOTHIECKH [IEIecO00Pa3HOTO OBEACHHS
B OBITY U TPYAOBOU JCATEIHHOCTH B LIEIIIX COXPAHEHUS CBOCTO 3I0POBbS M OKPYKAIOIIEH MPUPOIHON CPEIIBL;

— pa3BUTHE MOTHBAIMH K O0YUCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIICUEIIOBEYECKUX [IECHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOQUIISI M HAIPABICHHOCTH JATBHEHIIIEr0 00yICHHSI.

OOr1iee 9uCo 9acoB, OTBEIEHHBIX [T M3YUICHU XHMUHU HA YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHus, cocTaBisieT 136 gacoB: B § kiiacce — 68 wacos (2 yaca B HeZelo), B 9
KJacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXKAHUE OBYYEHUA

8 KIIACC
IlepBoHaYabHBIC XUMMUYECKHE IOHATHUS

HpenMeT XUMHUH. Pollb XMMUM B *KU3HU YelloBeKa. XUMHS B CUCTEME HayK. Tena u BemecTBa. du3nveckue CBOMCTBA BCIHICCTB. ArperaTﬂoe COCTOSAHUC BCIICCTB. Ilonstue o
METOJax IMO3HaHUsA B XUMUU. YucThle BElleCTBA U CMECH. Cnoco0Ob1 pasaeicHus cMecei.

ATOMEBI 1 MOJICKYJIBL. Xumudeckue 3aeMeHThl. CHUMBOJIBI XUMHYECKUX DJIEMEHTOB. HpOCTLIe M CJIOKHBIC BCOICCTBA. ATOMHO-MOJ'ICKyJI?IpHOG YUYCHHUC.

XuMHu4decKas (l)OpMYJ'Ia. BanmeHTHOCTE aTOMOB XUMHYECKHX IJIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa BCHICCTB. OtHocutenbHasg aToMHas Macca. OTHOCHTEIbLHAS
MOIJICKYJIIpHAasA Macca. MaccoBast 10J11 XUMHYECKOTr'0 3JIEMEHTa B COCIMHECHHUU.

KomnmuectBo BemectBa. Moib. MonsipHas Macca. B3anMocBsI3b KOJTMYECTBA, MACCHI M YKCIIa CTPYKTYPHBIX €IUHHUII BelecTBa. Pacu€Tel mo popMynaM XMMHYECKUX
COEeINHEHNN.

dusznyeckre U XMMUUSCKHE SBICHHS. XUMHUECKast Peakius U e€ IpHU3HaKh. 3aKOH COXPaHEHHs MacChl BENIECTB. XUMHUYECKHE YpaBHeHHs. Kiaccubukamnus XuMIIecKux
peaxiuil (COeIMHEeHNs, pa3JIoKeHNUs, 3aMellieHHsI, 00MeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOH MMOCYI0#, MpaBriiaMu paboThI B TAOOPATOPUH U IpUEMaMK 00paleHHs ¢ JJabopaTOpHbIM 000pyIOBaHHEM, H3YUCHHE U OITUCAaHNE (DHU3UICCKUX
CBOMCTB 00pa3IOB HEOPraHUYECKUX BELIECTB, HAOII0JeHIe (pH3NYecKHX (TIIaBIeHHe BOCKa, TasHUE JIbJia, paCTHPAHHE caxapa B CTYIIKE, KHTICHHE ¥ KOHICHCAIHs BOABI) 1
XMMUYECKUX (TOPEHHE CBEUH, IPOKATMBAHNE MEIHON IIPOBOJIOKH, B3aMMOJICIICTBHE MeJla C KUCJIOTON) sIBJICHNH, HAOII0ICHNE U OITUCAHUE ITPU3HAKOB IIPOTEKAHUS
XAMUYECKUX PeaKIni (pa3ioKeHre caxapa, B3anMOISHCTBIE CEPHOM KUCIOTHI ¢ XJIOPUAOM Oapusl, paziokenue ruapokcuna Meau (1) mpu HarpeBannm, B3anMoIeiCTBHE
xeJesa ¢ pactBopoM conu meau (II), u3ydenue criocob6oB pa3aeneHus cMeceil: ¢ IOMOIIBI0 MarHuTa, (UIBTPOBAaHHE, BRIIApUBAHUE, AUCTUILIALMS, XpoMaTorpadus,
MPOBEICHHE OYMCTKH MTOBAPEHHOMN COJIM, HAOIIOIEHHE 1 ONIMCaHUE PE3yJIbTaTOB MPOBEAEHHS ONBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPaHEeHHsI MacChl, CO3/IaHKe MoJiesel
MOJIEKY (IIApOCTEPKHEBBIX).

BaskHeiimme npeacTaBUTEIM HEOPraHNYECKUX BEelIeCTB

Bo3myx — cmecsk razo. CoctaB Bo3myxa. Kucmopona — aeMeHT u pocToe BenecTBo. HaxoxxaeHne kucinopoaa B mpupoe, GU3NIecKue 1 XUMUIECKUE CBOWCTBA (peaKIuu
ropenust). Oxkeuasl. Ilpumenenne kuciaoponaa. CriocoOsl OMyYeHHsT KUCIOPOAa B TabopaTopuu U MpoMbIIIeHHOCTH. KpyroBopot kucnopoaa B npupoze. O30H —
JIOTPOITHAST MOAM(UKAIIS KHCIOpOa.

TemnoBoii 3p ekt XUMHIECKOH peakuy, TEPMOXUMHUYECCKHIE YPaBHEHMS, DK30- ¥ SHIOTSPMUICCKUE peaknui. TOILIMBO: YyTOIb U MeTaH. 3arps3HeHUE BO3IyXa, YCHICHUC
MApHUKOBOTO 3P (eKTa, pa3pyIIeHue 030HOBOTO CIIOSL.

BOZ[OpOH — OJIEMCHT U IPOCTOC BECIICCTBO. Haxoxnenue BOAOpOJAa B IIpUPOAL, (1)I/ISI/I‘IGCKI/IG U XUMHNYCCKHEC CBOfICTBa, MMPUMCHCHHEC, CIIOCOOBI OJTy4YCHHUH. Kwucnoter u conn.



MonnsipHblil 00bEM ra3oB. Pacy€Thl o XUMHYECKUM YpaBHEHUSIM.

dusnueckre cBoiicTBa Boabl. Bona xak pactBoputens. PactBopsl. HackiieHHBIE 1 HEHACHIIIICHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B Bojie. MaccoBast oISl BELIECTBA B
pacTtBope. XuMH4uecKue cBoiicTBa Bojbl. OcHOBaHUs. Posib pacTBOPOB B MPUPOJIE U B KU3HH YesioBeka. KpyroBopoT BozbI B Ipupoe. 3arps3HeHNe NPUPOAHBIX BO/I.
OxpaHa 1 0OYMCTKA MIPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdeckux coequnennid. Oxcuabl. Kitaccudukarys okcumoB: cosieoopasyromnire (OCHOBHEBIC, KUCIOTHBIC, aM(pOTEepPHBIC) U HECOIe00pa3yIoIIne.
Homenknatypa okcunoB. @u3znieckue 1 XMMUUECKHUe CBOMCTBa OKCUI0B. [loyueHne oKCHaoB.

OcHoBanus. Knaccudukanus ocHOBaHHMIA: MIETOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHkaTypa ocHOBaHMiA. DU3HUeCKUe U XUMHYECKHE CBOICTBa OCHOBAHM.
[Tony4yenue ocHoBaHUIl.

Kucnorsr. Kinaccugukarus kucinor. Homenkinarypa kuciior. @u3ndeckue 1 XUMAYECKHe CBOMCTBA KUCIOT. Psn aktuBHOCTH MeTaiutoB H. H. Bekerosa. [lonydenue Kucior.
Conu. Homenknatypa cosneii. @uznyeckue 1 XMMU4eCKue CBoCTBa coneid. [lomydenue conei.

['eneTrueckast CBsI3b MEXAy KJIacCaMi HEOPTAHUIECKUX COSAMHECHHM.

Xumuueckuii Ikcnepumenmn:

Ka4eCTBEHHOE OIPEICTICHUE COJICpKaHuUsI KUCIOpOoaa B BO3lyXe, MOIydeHHe, COOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOICTB KUCIOPOAa, HAOII0ACHIE B3aUMOACHCTBUS
BEIIECTB C KUCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHUS M MPEKPaIIeHUs TOpeHus (1okapa), 03HaKOMIIEHHE ¢ 00pa3iiaMi OKCHJIOB U OIMCAaHHE UX CBOMCTB, MOJIYYEHUE,
coOupanue, paclio3HaBaHUE U U3yUCHUE CBOMCTB BOAOpoa (TOpeHHe), B3aUMOACHCTBHE Boopoaa ¢ okcuaoM Memd (11) (Bo3MOKHO MCTIONB30BaHUE BUACOMATEPHAJIOB),
Habr0IeHne 00pas3IoB BELIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEI0OBAaHNE OCOOEHHOCTEH PaCTBOPEHUS BELIECTB C PA3IMYHOI pacTBOPHUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C
onpeaenEHHON MacCOBOH JT0NIeH pacTBOPEHHOTO BEIECTBA, B3aUMO/ICHCTBHE BOJIbI C MeTaJlIaMU (HATpUEM M KaJbIlneM) (BO3MOXKHO MCIOIh30BaHNE BUIEOMATEPHATIOB),
HCCIefoBaHue 00pa3IoB HEOPTAHUIECKUX BEIIECTB PA3THIHBIX KIIACCOB, HAOIIOICHIE H3MEHEHNST OKPACKU HHIANKATOPOB B PACTBOPAX KUCIIOT U IIENIOUCH, N3yIeHHEe
B3anMoericTeus okcuaa Meau (I1) ¢ pacTBOpoM cepHOI KHCIIOTHI, KHCIOT ¢ METAJUIaMH, PEaKIUil HEeHTpaTH3alny, MOJTydeHHEe HEPaCTBOPUMBIX OCHOBAHUH, BHITECHCHHE
OJIHOTO MeTaJljla JPYTUM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelIne Kiacchl HEOPraHWYECKUX COEIUHEHUI.

Ilepuoauueckuii 3axoH u [lepuoanueckas cucrema xumuueckux 3iementoB /[. U. MenneneeBa. Ctpoenne atomoB. XumMuieckasi cBa3b. OKUCINTENBHO-
BOCCTAHOBHUTE/IbHbIE PeAKINU

[epBBIe MONBITKH KIaCCUPHUKAINN XUMUIECKUX 3J1eMEHTOB. [IoHATHE O TpyIIax CXOMHBIX JIEMEHTOB (IIEJIOYHBIC H MIETOYHO3EMENbHBIE METAIUTBL, TAIOTEHEI, HHEPTHBIC
ra3bl). DJIIEMEHTBI, KOTOPBIE 00pa3yroT aM(OTEepHBIC OKCHUIBI H THAPOKCUIEI.

HepI/IOZ[I/ILIeCKI/Iﬁ 3aKOH. HepHOZ[H‘ICCKaH CHUCTCMA XUMHUYCCKUX DJICMCHTOB ,H . MeHeneena. KOpOTKOHepHOI{Haﬂ " JJIMHHOIICpUOAHAas (I)OpMLI HepHO,I[H‘IeCKOﬁ CHUCTCMEI
XUMHYCCKHX JJICMCHTOB I[ W. Menneneena. HepI/IOZ[LI U T'pYyIIIbL. DU3NYECKUN CMBICIT MOPAAKOBOIO HOMEPA, HOMEPOB MEPUOJA U I'PYIIILI 3JICMCHTA.

Crpoenne atomMoB. CocTaB aTOMHBIX siziep. V30Tombl. DnekTpoHbl. CTpOeHHUE AIEKTPOHHBIX 000I0YEeK aTOMOB MEepBBIX 20 XMMHUYECKUX 3NIeMeHTOB [lepruomnieckoit
cuctemsl []. 1. MenneneeBa. XapakTeprcTUKa XUMUYECKOT0 3JIEMEHTA 110 ero nojoxeHuto B [lepuonnueckoii cucreme 1. . Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUS paguyca aTOMOB XUMHUYCCKUX 3JIEMCHTOB, MECTAJUIMICCKUX 1 HEMCTAJUTMYCCKUX CBOMCTB 1O rpymnmnam v nepuoaam.

3HaueHne HepI/IO,I[I/I‘-ICCKOFO 3aKOHa U HepHOZ[H‘IeCKOﬁ CUCTCMbI XUMHUYCCKUX 3JICMCHTOB UIA PA3BUTHUA HAYKHU U IIPAKTUKH. I[ N. MenneneeB — yLIéHHﬁ U T'paXJIaHWH.



Xumudeckas cBs3b. KoBajeHTHas (HOJ'I?[pHaS[ u HCHOHﬂpHaH) CBA3b. 3J'IeKTpOOTpI/IHaTCJ'II)HOCTI) XHMHUYECKHUX dJIeMeHTOB. IOHHAas CBS3b.
Crenrenn oxkucieHus. OKUCIUTEIIFHO-BOCCTAHOBUTENbHEIC pCaKuun. Hpoueccm OKHCJICHHS ¥ BoccTaHOBIEHUs. OKHCIUTEIN U BOCCTAHOBUTEIIH.
Xumuueckuii IKCnepumenm:

HU3y4YCHUC 06pasu03 BCHICCTB MCTAJIJIOB 1 HEMCTAJLJIOB, B3aMMOJIEHCTBHE TUAPOKCHJA IUHKA C paCTBOPaAMHU KHUCIIOT U menoqeﬁ, MNpOBEACHUE ONBITOB, WIINTFOCTPHUPYIOIINX
MIPUMEPDBI OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ (ropeHHe, PpCaKuun pa3jioKCHU, COGILI/IHGHI/ISI).

Meosrcnpedmemnuvie céa3u

Peanmmzanms MECXKIPECOAMETHBIX CBsI3eH IIpy U3Yy4YCHUHU XUMHUH B 8 xmacce OCYHICCTBJIACTCA 4€PE3 UCITOJIB30BAHNE KAK O6IJ.II/IX C€CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK U HOHﬂTHﬁ,
ABJIAOMUXCA CUCTEMHBIMHA JI1 OTACIIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOT'O ITUKIIA.

O6II_II/Ie €CTCCTBCHHO-HAYYHBIC ITIOHATUA: Hay‘IHLIP'I q)aKT, TUII0TE3a, TCOPU, 3aKOH, aHAJIN3, CUHTE3, KJ'IaCCI/I(I)I/IKaHI/Ifl, NEPUOAUIHOCTD, HaGJ’II—OI[eHI/Ie, 9KCIICPUMCHT,
MOACJIMPOBAHUE, UBMCPCHUEC, MOJICJIb, SIBJICHUEC.

dusmuka: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI, PAJHOAKTUBHOCTh, MOJIEKYIIA, JIEKTPUUYECKHUH 3apsi, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBa, ra3, PU3NUeCcKre BEIMUUHBI, EAMHUIBI U3MEPEHUs, KOCMOC, TUIAaHETHI, 3BE€3/1b1, CONHIIE.

Buonorus: ¢hotocuntes, npixanue, 6uochepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpAIbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIMBO, BOJAHBIE PECYPCHI.
9 KJIACC

BemecTBo 1 XUMHYECKAS PeaKIHsA

[Mepuoanueckuii 3akoH. [leproauueckas cucrema xumuueckux snemeHToB J1. . MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMUYECKUX
9JIEMEHTOB TIEPBBIX TPEX MEPUOIOB, KAIUs, KAIBIUSI U UX COCTUHEHUN B COOTBETCTBHH C TIOJIOKEHHEM JIeMeHTOB B [leproanueckoii cucteMe U CTpOEHHEM WX aTOMOB.

CrtpoeHnue BellecTBa: BUABI XUMUYECKOHN CBA3H. THITBI KPUCTAITUTMUECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALITMYECKOW PEIIETKN U BUIA
XUMHUYECKOU CBSI3H.

KH&CCI/I(I)I/IK&L[I/IS[ 1 HOMCHKJIaTypa HEOPraHN4CCKUX BEUICCTB. XUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCSA K pa3/IMYHbIM KjIaCCaM HECOPraHUYCCKUX COGJII/IHCHI/Iﬁ,
TEHETUYECCKAaA CBA3b HCOPIraHNYCCKUX BCIICCTB.

KJ'IaCCI/I(l)I/IKaI_[I/ISI XUMHNYCCKHX peaKquI 110 pa3JINYHBIM IIPpU3HAKaM (HO YHCIY U COCTABY YUACTBYIOIIUX B PCAKIINH BEUICCTB, 11O TCIINIOBOMY 3(b(1)eKTy, 110 UBMCHCHUIO
CTENEeHEN OKUCIEHUS] XUMUYECKUX 9JICMCHTOB, 110 06paTI/IMOCTI/I, 10 Yy4aCTHUro KaTaJmsaTopa). DK30- " OHAOTCPMUUCCKHUE PCAKIIUN, TCPMOXUMHWYCCKUEC YPAaBHCHUAA.

Ilonsitue o CKOpPOCTH XUMHUYECKOH peaKkuuu. [Toustue 06 O6paTI/IMBIX u HeO6paTI/IMBIX XUMHYCCKUX PCAKIIHAX. IlonsiTHE O TOMOT€HHBIX U TCTCPOTrCHHBLIX PCAKIUAX.
ITonstue o karanuse. [loHsATHE O XUMUYECKOM PaBHOBECHUH. q)aKTOpI)I, BJIMAIOIIKUEC HA CKOPOCTH XUMHUYECKON PEaKIUU U IMMOJOKCHNE XUMUYCCKOI'0 paBHOBECHA.

OKHCIUTEIFHO-BOCCTAHOBUTCIIHLHEIC pCaKkuunu, BHGKTPOHHI)II\/JI 0aJlaHC OKUCIIMTEIbHO-BOCCTAHOBUTEILHOMN pCaKkuuu. CocrapicHue ypaBHCHI/Iﬁ OKHUCIINTCIIBHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ C MCIIOJIb30BAHNEM METOAA DJICKTPOHHOTO Oamanca.



Teopm{ SHCKTPOJ'II/ITI/I'-IGCKOI\/II JUcconualnmu. QHCKTPOJ'II/ITLI 1 HEOJICKTPOJIUTHI. KaTI/IOHI)I, aHMOHBI. MeXaHW3M JIUCCOLHUAIIMN BEIIECTB C Pa3JIMIHbIMU BUIAMU XUMHUYECKOMN
cBs3u. CTerneHb JAUCCOIHUAINN. CuibHEIE ¥ c1a0bIe QJICKTPOJIUTHI.

Peakuyu noHHOrO oOMeHa. Y CIoBHUs MMPOTCKAaHUA peaKIII/Iﬁ HOHHOI'O 06M6Ha, IIOJIHBIC U COKpaHIéHHI)Ie HOHHBIC YPABHCHU peaKuHﬁ. CaoiicTBa KHUCJIIOT, OCHOBaHUM U coneit
B CBCTC HpeI[CTaBHCHI/Iﬁ 00 SHCKTpOHHTH‘{eCKOﬁ Jqucconyanuu. KauecTBeHHbIE PpCaKun Ha UOHBI. ITonsTue o TUAPOJIN3EC CoJIeH.

Xumuueckuil sIkcnepumenm:

03HAKOMIJICHHE C MOJEIISIMH KPUCTAIUINICCKUX PEIIETOK HEOPTaHUIECKIX BEIIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa U anMasa), CIIOKHBIX BEIIECTB (XJIOPHAa HATPHS),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PeakIuy OT BO3ACHCTBUS PAa3IMUHbIX (PaKTOPOB, UCCIEI0BAaHHUE IEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IIpoIiecca
JUCCOLMAIMU KUCIIOT, IIeouei u coseil (B0O3MOXKHO HCIOIb30BAHUE BUICO MAaTEPUAIIOB), IPOBEICHHUE OIBITOB, MILUTIOCTPUPYIOIINX MPU3HAKHU IPOTEKAHUS peaKkuuit
HOHHOTO 0OMeHa (00pa3oBaHMe 0Ca/Ka, BRIICICHIE T'a3a, 00pa3oBaHKUEe BOIBI), ONBITOB, WILTIOCTPUPYIOMINX IPUMEPHI OKACIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUIA
(TopeHne, peakIuy pa3IoKeHUs, COSANHEHNS ), PACIIO3HABAHNE HEOPTAHNIECKUX BEIIECTB C TOMOIIHI0 KAYECTBCHHBIX PEaKIUil HA HOHBI, PEIICHIE YKCIIEPUMEHTAIEHBIX
3azad.

HeMeTranbl 1 UX cOeAMHEHUS

OO0mas xapakTeprcTuka rajJoreHoB. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHne u GU3nvecKrue CBOWCTBA MPOCTHIX BEIIECTB —
raJoreHoB. XMMHYECKHE CBOHCTBA Ha IpUMepe XJtopa (B3aNMOISHCTBIE ¢ METaJUIaMHI, HEMETaJUIaMH, IetoyaMu). XiopoBonopox. CoJsHast KUCTI0Ta, XUMIYECKHe
CBOIICTBa, NOJIy4Y€HUE, IPUMEHEHUE. JlelficTBUE XJI0pa U XJIOPOBOIOPOIa Ha OpraHK3M desioBeka. BaxkHee XJIopuabl U UX HaX0XKIEHUE B IPUPOJIE.

OOmas xapakTepucTrKa 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTPOSHNUS aTOMOB, XapaKTepHBIE CTETICH! OKHUCIeHns. CTpoeHHe W (pU3NYECKHe CBOHCTBA MPOCTHIX
BEIIECTB — KUCIIOPO/Ia U Cephl. AIIIOTPOIHBIE MOJU(UKAINH KUCTIOPOa U cepbl. XMMHUYeCKHe cBOiicTBa cepbl. CepoBOI0pO, CTpoeHHe, (pru3nueckne 1 XUMHIECKHe
cBoiicTBa. OKCHIBI CEphI KaK MPEACTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KMCI0Ta, (pU3NIecKue U XUMHUYECKHE CBOICTBA (00IIMe KaK MPeACTaBUTENS Kiacca KUCIOT U
criendurueckue). XMMHUECKUE PEaKIIIH, JIKAIUE B OCHOBE TIPOMBIIIIJIEHHOTO CIToco0a MOJTy4YeHHUs CepHOM KUCIOTHL. [IpuMeHeHne cepHoii KUCIoThl. COIM CEpHOM
KHCIIOTHI, KAUECTBCHHAs peaknus Ha Cynb(ar-noH. Haxoxaenue cepbl 1 e€ coeqnHEeHNH B pupoje. XUMUYIECKOe 3arpsI3HEHHE OKPYIKAIOIIEH Cpeibl COSMHEHUSIMHU CEpPBI
(KHCIIOTHBIE TOKH, 3aTpA3HEHNE BO3yXa M BOZOEMOB), CIIOCOOBI €r0 MPe0TBPAICHHS.

OOmast xapaKTepuCTHKA 31eMeHTOB VA-Tpynmsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbBIE CTETIEHH OKUCIICHHUS. A30T, pacpOCTPaHSHNE B IPUPOE, GH3HIECKHUE U
XUMHYecKue cBoiicTBa. Kpyrosopor a3ora B mpupoae. AMMHaK, ero pu3n4eckne ¥ XUMUYECKHe CBOUCTBA, MoTydeHne U npuMeHenne. Cosll aMMOHUS, X (pU3NYecKue U
XMMUYECKUE CBOUCTBA, MpUMeHeHHe. KauecTBeHHas peakiisl Ha HOHbI aMMOHHS. A30THasl KUCIIOTa, €€ MoTydeHHe, (U3NIecKue U XMMUUECKHe CBOHCTBA (00IHe Kak
TIPE/ICTaBUTEIIS KJlacca KUCIIOT U crienududeckue). Mcrnonp30BaHe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPATBHBIX YIOOpeHNH. XUMHIeCKOe 3arps3HeHNe
OKpY’KaloIleH cpeibl COeANHEHUSIMH a30Ta (KHCIOTHBIE JOXKAH, 3arPsI3HEHHE BO3/lyXa, MOYBHI U Boo&éMOB). Pocdop, amtorponHsie MoauduKain dpocdopa, hru3nIecKre
u xumudeckne cpoiictBa. Oxcun docdopa (V) u dpocdopHas KucIoTa, GU3HISCKUE M XUMUYECKHE CBOUCTBA, mosrydeHue. Mcnons3zoBanue hochaToB B KauecTBe
MUHEPAJIbHBIX yI0OPCHUN.

O6mmas xapakTepucTrka 371eMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTEIICHN OKUCIICHHS. YTIIEPOI, alJIOTPOIHbBIE MOAN(DHUKAIINY,
pacrpocTpaHeHHe B IPHPOe, PU3MUECKHE U XUMUUECKHE CBOMCTBA. Ancopouns. KpyroBopot yriepoaa B mpupozae. OKcHp! yriepoaa, ux (Gpru3ndeckne 1 XUMHUCCKIE
CBOHCTBa, IefiCTBHE Ha KMBBIE OPTaHU3MBI, TOJTYYeHNE U TPUMEHEeHne. DKOIOTHYECKHE IPOOIIeMBI, CBA3aHHBIE ¢ OKCHAOM yriepoaa (IV), rumoresa riobansHOTO
MOTETUIEHHs KIIMMaTa, MapHUKOBBIA 3((eKT. YToIbpHas KUCIOTa U €€ CONM, MX (pU3NYecKHe U XMMHUYECKHEe CBONCTBA, IOJTydeHHe 1 TpiMeHeHne. KadecTBeHHas peakiys Ha
kapOoHaT-noHsI. Mcmonp3oBanne kapOOHATOB B OBITY, MEJUIIMHE, IPOMBIILIEHHOCTH M CEITLCKOM XO3SHCTBE.



[lepBoHaYaIbHBIC TOHATUS 00 OPTaHMYCCKHUX BEIISCTBAX KAK O COCAMHEHUSX yriiepona (MeTaH, 9TaH, STHICH, alleTHIICH, dTAHOII, TIIUICPHH, YKCYCHAst KUCIIOTA).
[IpupoTHBIC UCTOYHUKH YTIIEBOJIOPOIOB (YroJb, IPUPOIHBINA Ta3, HE(TH), MPOJAYKTH UX TiepepaboTku (OeH3MH), X POJb B OBITY M MPOMEBIIIICHHOCTH. [ToHsATHE 0
OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: )KUPaX, OCIKax, YrieBoIax — U UX POJIH B KU3HHU YeJoBeKa. MarepuaiabHOE eJMHCTBO OPraHUYeCKUX M HEOPTaHUYECKHX COSANHEHH.

Kpewmnuit, ero ¢puznueckue u XUMHYECKUE CBOMCTBA, TIOTydeHue u puMeHeHrne. CoenuHeHnst KpeMHus B ipupoze. O0uue npencrapiieHus 06 okcuae kpemuaus (IV) u
KpeMHUeBOH kucioTe. CIINKATHL, MX HCIOJIb30BaHKE B OBITY, B IPOMBIIUICHHOCTH. BaxkHelme cTpouTensHble MaTepHaibl: KepaMuKa, CTEKIIO0, IIEMEHT, OeToH,
xemne300eToH. [IpobieMbr 6e301acHOT0 HCIOIB30BAHHS CTPOUTEIBHBIX MaTEPHAJIOB B TIOBCEIHEBHON JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3I0B HEOPTaHMYCCKHUX BEIIECTB, CBONWCTB COJSIHOM KUCIIOTHI, IIPOBEICHIE KAYeCTBCHHBIX PEAKIUI Ha XJIOPHI-HOHBI U HAOIIOACHHE IPU3HAKOB HX
MPOTEKAHUSI, OMBITHI, OTPaXKAOIINE QUIMISCKUE U XUMHICSCKUE CBOMCTBA TAIOTCHOB M X COEAMHEHHI (BO3MOXKHO UCIIOIb30BaHUE BHCOMATEPHUAIIOB), O3HAKOMIICHUE C
o0Opa3iamu XJIOpUIOB (TATOTeHUIOB), 03HAKOMIICHHE C 00pa3liaMy cephl M €€ COSIMHEHUSAMH (BO3MOYXKHO UCTIONB30BaHNE BHICOMATEPHAIIOB), HAOIIOICHHE TTpoIiecca
00yTrIIMBaHMS caxapa MmoJ| ISHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, H3yYeHHUE XUMUYCCKIX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, MPOBEJACHUE KaUeCTBCHHOM
peakIuu Ha Cynb(aT-uoH ¥ HaOJIIoIeHHEe MTPU3HAKa €€ MPOTEKaHUs, 03HAKOMIICHHE ¢ (PU3NICCKIUMH CBOMCTBAMH a30Ta, (pocdopa 1 uxX coeAMHEHUH (BO3MOKHO
HCIIOJIb30BAaHKE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (ocOpHBIX ya0OpeHuil, moydeHne, CoOOnpaHue, paclio3HaBaHUE W U3yUYEeHUE CBOMCTB aMMHUaKa, POBEICHHE
Ka4eCTBCHHBIX PEaKINi Ha HOH aMMOHUS 1 (hochaT-HOH M U3yUCHUE MPU3HAKOB UX MPOTEKAHUSI, B3aHMO ICHCTBUE KOHIICHTPHUPOBAHHOM a30THOW KUCIIOTHI C MENIBIO
(BO3MOKHO HCIIOJIB30BAaHUE BUICOMATEPHAJIOB), H3y4EeHHE MOJIeNIel KpUCTAIUIMIECKHX PEIETOK anmasa, rpadura, GpyiuiepeHa, 03HaKOMIIEHHE C TIPOLIECCOM a/ICOPOLINH
PacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U YCTPOUCTBOM IPOTHUBOIa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHKE U H3YYCHHE CBOMCTB YIJIEKUCIIOrO rasa,
MPOBEICHUE KAUECTBEHHBIX PEaKIiii Ha KapOOHAT ¥ CHITMKAT-UOHBI M U3YUCHHE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHUE C TPOIYKIIUCH CHITMKATHOW IPOMBIILICHHOCTH,
PCHICHUC SKCIIEPUMCHTAJIBHBIX 3a/ia4 110 TEME «Baxxneime HeMeTaUIbl U UX COCAUHCHUSA».

MeTajuibl 1 MX COeTUHEHUS

OOmast xapaKTepuCTHKa XMMHUYECKHX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHMH UX MOJ0XKeHHMs B [leproauyeckoii cucreme xuMudeckux snemenToB Jl. V. Menneneesa n
cTpoeHns aToMoB. CTpOeHHE METAIUIOB. MeTamindecKkas CBI3b M METAJUINYECKask KPUCTAJUTMYEeCKas peléTKa. DIeKTPOXUMUYECKHH Psi] HAalPsDKEHU I METalIoB.
dusndeckne U XuMHUeCcKHe cBoiicTBa MeTayuioB. OOmmue criocoOs! MoTydeHnsT MeTaJUIoB. [IoHATHE 0 KOPPO3UH METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOPPO3UH.
CrnaBsl (cTalb, YyTyH, JIOPATIOMHUHUI, OpOH3a) ¥ X IPUMEHEHHE B OBITY M IPOMBIILIEHHOCTH.

ITenounsle MeTabl: NoJokeHUE B Ilepuoauueckoil cucteMe xuMudeckux 3nemMenToB Jl. 1. Menneneesa, CTpoeHHE UX aTOMOB, HaX0XKJE€HUE B ITpupoje. Pusndeckue u
XMMUYECKUE CBOUCTBA (Ha MpUMepe HaTpus U Kaius). OKCHIBI M THAPOKCHBI HATpUs U Kanus. [I[puMeHeHue MenouHbIX METAUIOB ¥ UX COSANHCHUH.

[lenouHo3eMenbHBIE METAILIBI MAarHUH U KallbLnii: ojioxkeHue B [lepuoanyeckoit cucteMe xumuueckux 3nmeMeHToB J[. . MenneneeBa, CTpOEHUE X aTOMOB, HAXOXIACHUE
B mpupojie. Pu3nveckne U XUMIUUECKUE CBOMCTBA MarHus M Kanblus. BaxkHeimue coennHeHNsI KambIysi (OKCHI, THAPOKCH]I, COJIH). KECTKOCTH BOJBI U CIIOCOOBI €€
YCTpaHEHHS.

AnromuHui: nonoxenue B Ilepuoaudeckoil cucteme xuMmudeckux 3nemMenToB [l. 1. MenaeneeBa, cTpoeHre aToMa, Hax0xIeHue B pupoje. PU3ndeckue 1 XuMUUECKUe
CBOICTBa amfOMHUHUSA. AM(]OTEpHBIE CBOWCTBA OKCHAA U TUAPOKCH/IA AITFOMUHUSL.

XKeneso: nonoxxenue B [lepuonnueckoit cucreme xumuyeckux anemeHToB J. M. MenneneeBa, cTpoeHre aroMa, HaxoxaAeHue B npupoae. duzndeckue 1 XUMUYECKHe
cBoiictBa xene3a. Okcupl, ruapokcuasl u coiu xenesa (II) u xenesa (III), ux cocras, cBOHCTBa U OTYYEHHUE.



Xumuueckuii IKCnepumenm:

O3HaKOMIICHHE ¢ 00pasliaMy METAIJIOB | CIUIABOB, HX (PU3NYECKUMH CBOHCTBaMH, H3yUCHUE PE3YILTATOB KOPPO3UH METAILIOB (BO3MOKHO HCIIOJIB30BAHHE
BHJIEOMATEPUANIOB), 0COOCHHOCTEN B3aUMOICHCTBUS OKCHIA KAJIBLIUS H HATPUs C BOAOH (BO3MOXKHO MCIIOIB30BAHHUE BUIEOMATEPHAIIOB), HCCIIEIOBAHUE CBOMCTB JKECTKOM
BOJIBL, TIPOIIECCa TOPEHUS JKele3a B KHCIOopoe (BO3MOKHO MCIIONB30BaHUE BUICOMATEPHAJIOB), IPU3HAKOB IIPOTEKAHNS KAUCCTBEHHBIX PEaKINii Ha MOHBI: MAarHUS, Kb,
QTFOMHHUSA, IIMHKA, jxene3a (1) u xenesa (111), mequ (11), HaOmroieHe U OMTMCaHUE TIPOIIECCOB OKPAITUBAHUS IIJITAMEHH MOHAMH HATPUS, KIS U KAJIBIUSA (BO3MOXKHO
HCIIOJIb30BaHUE BHICOMATEPUAIIOB), UCCIEIOBAHUE aM(OTEPHBIX CBOMCTB THAPOKCH/IA aTFOMHHUS U TUAPOKCUIA [IMHKA, PEIICHUE SKCIICPUMEHTANBHBIX 33]1a4 110 TEME
«Baxxneiiuye MeTamibl U UX COeAMHEHUS.

Xumus U OKPY:KaOUIAs cpeaa

BemectBa u MaT€pHuajbl B MIOBCEIHEBHOM KU3HHU YelloBeKa. be3ormacHoe ncnonb30BaHue BEIIECTB M XUMHUUYECKUX peaKuHﬁ B 6I>ITy. HepBa;I TIOMOIIb TP XUMHUYICCKUX
0XXOorax U OTPaBJICHUAX.

XuMUYeCKOe 3arpsisHeHHEe OKpY Karollei cpesl (mpeaebHas JomycTuMas KOHIeHTpalus Beulects, aajee — [1/1K). Posb xuMuu B pelieHnu 9K0I0ruYecKux mpo0iaem.
Xumuyeckuii IKCnepumenm:

u3y4yeHue o0pasIioB MaTepHasoB (CTEKIIO, CIUIAaBbl METAJUIOB, IONUMEPHBIC MaTEPHUAJIb).

Mesicnpeomemnuie céazu

Peanmuzanms MECXKIPECOAMETHBIX CBs3EH IIpyu U3Yy4YCHUHU XUMHUH B 9 kiracce OCYHICCTBIIACTCA Y€PE3 UCITOJIB30BAHNE KAK O6H.II/IX €CTCCTBCHHO-HAYYHBIX HOHHTI/Iﬁ, TaK U HOH?ITI/II\/’I,
ABJIAOMUXCA CUCTEMHBIMHA JI1 OTACIIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOT'O ITUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbBIE TIOHATHS: HAyYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAIIHM3, CHHTE3, KJIACCH(UKAIIHS, TICPUOUIHOCTD, HAOIIOICHUE, SKCIICPUMEHT,
MOJICJIMPOBAHNE, H3MEPEHHE, MOJICITh, SIBJICHUE, TAPHUKOBBIA 3P (PEKT, TEXHOJIOTHS, MATCPUAITBI.

®uzrkKa: MaTepusi, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI, PaAMOAKTUBHOCTh, MOJIEKYJIa, JJIIEKTPUUECKUIN 3apsij, TPOBOIHUKH, TTOJYIIPOBOAHUKH,
JIUBJICKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOEe COCTOSTHHE BEIIECTBA, ra3, pAaCTBOP, PACTBOPUMOCTh, KPUCTAIUTHYECKAs PEIIETKA, CIIIaBhI, PU3HUCCKUE
BEIIMYMHBI, €IMHUIIBI N3MEPEHHSI, KOCMHYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/161, COIHIIE.

Buonorus: ¢porocunres, n1eixanue, bnocdepa, IKOCUCTEMa, MUHEPATIbHBIE YA0OPEHUS, MUKPOJIEMEHTHI, MAKPO3IEMEHTHI, IUTATENbHBIC BELICCTRA.
I'eorpadus: atmocdepa, runpocthepa, MHHEpaIbl, TOPHBIE TIOPOABI, TTOJIE3HBIE HCKOTIAeMbIe, TOTUIMBO, BOIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI



JIM4HOCTHBIE PE3YIbTATBI OCBOCHUS MPOTPAMMBbI OCHOBHOT'O OGHIGI‘O O6paSOBaHI/ISI JOCTHUTI'arOTCA B XO4€ O6y‘~ICHI/I${ XHUMHHU B CAUHCTBEC y'-Ie6HOI\/‘I U BOCIIMTATEIbHOM
ACATEIIBHOCTU B COOTBETCTBUM C TPATUIIMOHHBIMHU pOCCHﬁCKHMH COIIMOKYJIBTYPHBIMU U TYXOBHO-HPABCTBCHHBIMU LIECHHOCTAMHU, IPUHATHIMU B 06H_I€CTBC IIpaBHUJIaM1 U
HOpMaMM IMOBCACHUA U CHOCO6CTBYIOT mnmponeccaM CaMOIIO3HAaHWA, CAMOPAa3BUTHA U COLIUAIN3AIINN o6yqa101u1/1xc;1.

JImgHOCTHBIE Pe3yabTATHI OTPAXKAIOT TOTOBHOCTH 00YYAIOIIUXCSI PYKOBOACTBOBATHCS CHCTEMOH IMO3UTUBHBIX IICHHOCTHBIX OPUEHTAINH 1 PACIINPEHUE OTIBITA IEATEILHOCTH
Ha €€ OCHOBE, B TOM YMCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCHHTAHMSI:

LEHHOCTHOT'O OTHOILEHUS K OTE€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAyYHOMY HACJICANIO, IOHUMAaHHUS 3HAUCHUSI XUMUUYECKOM HAYKU B )KU3HU COBPEMEHHOTO
o0111ecTBa, CIIOCOOHOCTH BIIAJIETh TOCTOBEPHOM MH(pOpManueil o nepeaoBbIX JOCTHKEHUSIX U OTKPBITHAX MUPOBOIl U OTEUECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B
HaY4HBIX 3HaHUIX 00 yCcTpoiicTBE Mupa U 00ILECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

MIPEICTABICHAS O COLMAIBHBIX HOPMaX M MPaBIIaX MEKIIMIHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHUKATHBHOM KOMIIETCHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, YIeOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON M IPYTUX BUIAX JAESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JesITETLHOCTH MPH BHITIOJIHEHHWH Y4€OHBIX, T03HABATEIHHBIX
3a]1a4, BHITOJIHEHUH XUMHYECKUX IKCIIEPUMEHTOB, CO3aHUN YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIMIOHUMAHHUIO U B3aUMOIIOMOIIIY B TIpoliecce 3TOi yueOHo#
JeSITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEAECHUE U MTOCTYIKU CBOMX TOBApUILEH ¢ NO3ULIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS ITOCIEACTBUI
MIOCTYIIKOB;

3) EHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PCHYCCKUC IMMPCACTABJICHUA O BEIICCTBC U XUMHYECKON pCaknun, COOTBETCTBYHOIINE COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJISIOIINEC OCHOBY IS
MMOHUMaHUsA CyIIHOCTHU Hay‘lHOﬁ KapTUHBI MHpPa, IPEACTABIICHUS 00 OCHOBHBIX 3aKOHOMCEPHOCTAX PAa3BUTHUA IPUPOAbI, B3AUMOCBA34AX YCJIOBEKaA C HpHpOJIHOﬁ Cpe}lOﬁ, O
POJIM XUMHUU B TO3HAHWUHU ITUX 33KOHOM€pHOCT€I>i;

MO3HaBaTeIbHbIE MOTHBBI, HAITPABICHHBIE HA TTOJYYCHUE HOBBIX 3HAHUH MO0 XMMHHU, HEOOXOIUMBbIE JIJIsl 00BICHEHHS HAOI0aeMbIX IPOIIECCOB U SBIICHUMN, TIO3HABATENILHOM,
HH(POPMAIIIOHHOHN U YUTATEIHCKON KYIBTYpPEI, B TOM YHCJIe HABHIKOB CAMOCTOSTEIEHON pabOTHI ¢ YUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPO, TOCTYITHBIMH
TEXHUIECKUMH CPEICTBAMU HH(POPMATUOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00yUYEHUIO U NTO3HAHUIO, TI0003HATENBHOCTD, TOTOBHOCTh U CIIOCOOHOCTH K CaMO0Opa30BaHUIO, TIPOSKTHOM U HCCIIEI0BATENbCKOM JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4eHHs B AalbHEiIIeM;

4) popmupoBaHHs KYJIbTYPbI 310POBbS:

0CO3HAHHUE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3I0POBBIO, YCTAHOBKH Ha 3[JOPOBBIN 00pa3 KU3HH, OCO3HAHHE TIOCIEICTBIN M HEIPHITHE BPEITHBIX
MpUBBIYEK (YIIOTPEOICHYSI aJIKOTOJIsl, HAPKOTHKOB, KYPEHHs1), HEOOXOAMMOCTH COOJTIOJICHHSI ITPaBwil 6€30NMacHOCTH TIPU OOPAIICHUN C XUMHUUYECKUMH BEIIECTBAMU B OBITY H
peabHON KU3HU;

5) Tpyn0BOro BOoCIMTAHUSA:



HHTEpEC K MPAKTUIECKOMY U3YUCHHUIO TIpodeccrii ¥ Tpyaa pa3InaHoro pojia, YBaXKCHUE K TPYIY U PE3yJIbTaTaM TPYAOBOU IEATEIBHOCTH, B TOM YHUCIIC HA OCHOBE
MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHUH, OCO3HAHHBIH BHIOOP MHANBUIYATEHOW TPACKTOPUH MTPONOIDKEHIUS 00pa30BaHUs ¢ yIETOM JIMIHOCTHBIX HHTEPECOB U
CIIOCOOHOCTHU K XUMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIENTHOM MPOoQeCcCHOHATTFHOM eI TEIEHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aJlalTHPOBATHCS B IPO(ECCHOHAIBHON CpeIe;

6) IKOJOIrM4€CKOro BOCIMuTaHus :

HKOJIOTHYECKH LIeJIecO00pa3HOe OTHOIICHHE K MPUPOAE KaK HCTOYHHKY JKU3HH Ha 3eMile, OCHOBE e€ CyIeCTBOBAaHHs, IOHUMaHHE IEHHOCTH 3/I0pPOBOT0O M 0€3011acHOTo
00pasa )XHU3HHU, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3NYSCKOMY W TICHXHYECKOMY 370POBBIO, 0OCO3HAHHE IICHHOCTH COOJIOICHHUS IPaBWII OE3011acHOTO
MOBE/IEHUs TIpU paboTe C BEIECTBAMH, a TAKIKE B CUTYALHUSIX, YIPOXKAIOIINX 3[I0POBBIO U KU3HH JIHOJICH;

CIOCOOHOCTHU IIPAMEHSTH 3HAHUS, ITOyIaeMble TIPH U3yICHUN XIUMUH, IJIsl PEIICHNS 32149, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOIHON CPEIOM, IS OBLIIICHNS YPOBHS
AKOJIOTHYECKOH KyJIBTYpPBI, OCO3HAHUS TTTO0ATFHOTO XapaKTepa AKOJOTUIECKUX IPOOIIEM U IIyTeH UX PEeIIeHNs IIOCPEICTBOM METOAOB XUMHH, SYKOJIOTHYECKOTO MBIIIICHHS,
YMEHHUS PYKOBOJCTBOBATHCSA UM B I103HABATEJIbHON, KOMMYHUKATUBHOM U COLMAIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B coctaBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIICTISIOT 3HAYUMbIE 17151 JOPMUPOBAHUS MUPOBO33pEHUS O0IIIEHAYYHbIE TOHATHUS (3aKOH, TEOpUs, MPUHIIHI, TUIIOTE3a, (aKT,
CHCTeMa, TIPOLIeCC, SKCIIEPUMEHT U IPYTOE. ), KOTOPHIE MCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX IIPEIMETaxX U MO3BOJIIOT Ha OCHOBE 3HAHUH M3 ATHUX MPEAMETOB
(hopMHPOBaTH MPEACTABIICHAE O IEIOCTHON HAyIHOM KapTHHE MUPA, U YHUBEPCAJIbHBIC YIeOHbIe AeHCTBHA (TI03HABAaTENbHBIE, KOMMYHUKATUBHBIC, PETYISTUBHEIC),
KOTOpBIE 00ECIIEUNBAIOT (POPMHUPOBAHKE TOTOBHOCTH K CAMOCTOSTEIHHOMY TUIAHMPOBAHHIO U OCYIIECTBICHHUIO YIEOHOH e TeNEHOCTH.

Ilo3naBaTe/ibHbIE YHUBEpPCaIbHbIe yueOHbIe AelicTBUsA
Ba3oBble Jornyeckue jeiicTBus:

YMCHUA UCIIOJIB30BATH HpI/IéMBI JIOTHYCCKOI'0 MBIIJICHUA ITPU OCBOCHUU 3HAHUM: PacKpbIBATb CMBICII XUMHUYCCKUX MOHSTUH (BBIZ[eJ'IHTB HX XapaKTCPHBIC IIPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBA3b C IPYTUMU HOHS[TI/ISIMI/I), HCIIOJIb30BaTh NOHATUA IJIs 00BIICHCHUS OTACIBbHBIX (baKTOB u HBHCHHﬁ, BLIGI/IpaTI) OCHOBAHUA U KPUTCPUHN JIL
KJ'IaCCI/I(i)I/IKaL[I/II/I XUMHYCCKHX BECHOICCTB U XUMHYCCKHX peaKuHﬁ, YCTaHaBJIMNBATh MPUYUHHO-CIICICTBCHHBIC CBA3U MCKIY 00BeKTaMHu N3YYCHHA, CTPOUTH JIOTUYCCKUEC
pacCyXKacHus (I/IHZ[YKTI/IBHBIC, JOCOYKTUBHBIC, 110 aHaJ'IOl"I/II/I), JC€J1aTh BBIBOJBI U 3aKITFOUYCHU A,

YMEHHUE IPUMEHSTH B TIpoIlecce IO3HaHUS TOHATHS (IPeAMETHBIC U METANPEMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIONIb3YeMbIE B XUMUH, TPe0OpPa30BhIBAThH
IIMPOKO MPUMEHSIEMBIE B XUMUH MOJCITBHEIC IPEACTABICHIS — XUMHUCSCKHUN 3HAK (CHMBOJII 3JIEMEHTa), XUMHUECKast (OpMylia U ypaBHEHHE XUMHUECKOH PeaKIuy — IIPH
pelIeHNH y9eOHO-TI03HABATENBHBIX 33/1a4, ¢ YIYETOM 3THX MOJICJIBHBIX TPEICTABICHUHN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH N3Y4aEeMbIX OOBEKTOB —
XUMHYECKUX BEIIECTB U XUMHUECKUX PEAKIINNA, BBIABIISATH OOIIE 3aKOHOMEPHOCTH, TPUIHMHHO-CIICICTBEHHBIE CBSI3M U IPOTHBOPEYHS B H3y4aeMbIX TPOIIeccax U SBJICHUSIX.

ba3oBble ncciieqoBarebcKme JeiiCTBUA .

YMCEHHUE UCIIOJIB30BAaTh MOCTABJICHHBIC BOIMMPOCHI B KAYECTBC MHCTPYMCECHTA IIO3HAHUA, 4 TAKIKE B KAUCCTBE OCHOBBI IJIA (l)OpMI/II)OBaHI/Iﬂ THUIIOTE3bI IO MPOBCPKE NMPAaBUIIbBHOCTHU
BbBICKA3bIBACMbIX CY)KZ[GHI/Ifl;

proOpeTeHNE OMBITA 10 MTIAHUPOBAHUIO, OPTaHU3AINHU U IPOBEICHUIO YUCHHUECKUX SKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJ0OM IPOIECcca, CAMOCTOSTEIBHO
MIPOTHO3UPOBATh €T0 PE3yIbTaT, POpMyIHPOBaTH 0000IIEHHS U BEIBOAKI IO PE3YIbTaTaM IPOBEAEHHOTO OIIBITA, HCCIIEIOBAHMS, COCTABIIATE OTUYET O MPOAETaHHOH pabdorTe.



Pabora ¢ nHpopmanmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATH M HHTEPIPETHPOBATH MH(MOPMALIHMIO PA3INYHEIX BUIOB U (OPM MpeCTaBICHHU, ITOIy4aeMyIo U3 Pa3HbIX HCTOUYHHUKOB (Hay4HO-
MOMYJIApHAs JINTepaTypa XMMHYECKOTO COJlep KaHus, CIIPaBOYHbIE TT0cO0Oust, pecypchl IHTepHEeTa), KpUTHYECKH OLIEHUBAThH TPOTUBOPEYMBYIO U HEOCTOBEPHYIO
nH}pOpMaIHIO;

YMEHHUE MPUMEHSTh Pa3InIHbIC METOJIBI M 3aIIPOCHI MIPHU TTOKCKE U 0TOOpe HH(OPMAIIMU B COOTBETCTBYIONIMX JAHHBIX, HEOOXOAMMBIX ISl BHITIONHEHHS YICOHBIX U
MO3HABATEIBHBIX 3a/1a4 OMPEACIEHHOTO THIIA, TPUOOPETEHHUE OIBITA B 00JIACTH UCIIOIH30BAHUS WH(POPMAIIHOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI, OBJIAJICHUE KYJIbTYPOU
AKTHBHOTO HCIIOIB30BAHUS PA3INIHBIX TOUCKOBBIX CHCTEM, CAMOCTOSITEIHHO BEIOMPATh ONTHMAIBHYIO (POPMY MPEICTABICHIS HHPOPMAINY 1 WLTFOCTPUPOBATH PEIIaeMbIe
3aJa9 HECIOXHBIMU CXeMaMHU, IHarpaMMaMH, IpYTUMH GopMaMu rpadUKi U HX KOMOWHALIUSIMI,

YMEHHE UCTIONb30BaTh U aHATIM3HPOBATH B MpoIiecce YIeOHOH U MCCIenoBaTeIbCKOM AeATENFHOCTH HH(DOPMALIHIO O BIUSHUN IPOMBIIITICHHOCTH, CEIILCKOTO XO3SIHCTBA 1
TPAHCIIOPTA HAa COCTOSIHHE OKPYKAIOIIEH PUPOTHON CPEbl.

KoMMyHMKaTHBHbIE YHUBepCAIbHbIE Y4eOHbIe 1eliCTBUS:

YMEHHS 3a7]aBaTh BONPOCHI (B X0z€ Auaora u (MI1) JUCKYCCHH) TIO CYLIECTBY 00CYXKIaeMoii TeMbl, (POpMyTUPOBATH CBOU MPEATIOKEHHUS OTHOCUTEIBHO BHITIOTHEHUS
MpeAJIOKEHHOH 3a1a4H;

YMEHHS PEJICTABIISTH MOMYYCHHBIC PE3YIbTAThI IO3HABATEIBHON [ISSITEIbHOCTH B YCTHBIX M IIMChbMEHHBIX TEKCTAX; JAEIaTh MPE3CHTALIUIO PE3YJIbTATOB BHIIOIHECHHUS
XHUMHYECKOTO SKCIIEPUMEHTA (JTAOOPATOPHOTO OIIBITA, JJAOOPATOPHOU PabOTHI 110 HCCIIEJOBAHUIO CBOMCTB BEIIECTB, YISOHOTO TIPOCKTA);

YMEHUs Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM ITO3HABATEIIFHOMN 1 MCCIEIOBATEIBCKOM NeSTENFHOCTH MPU PEIICHUH BOSHUKAIOIINX ITPOOJIEM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAHUS O3 (00CYKACHNUS, 0OMEH MHEHHSIMHU, «MO3TOBBIC LIITYPMBI», KOOPAUHAIMS COBMECTHBIX ACHCTBUM, OTpEIC/ICHNE
KPHUTEPHEB T10 OIICHKE KaueCcTBA BBHIIIOIHEHHOM PabOTHI U APYTHE).

PerynsiTuBHble YHUBepcaibHble yueOHbIe AeiicTBUA:

YMEHHE CaMOCTOSTEIBHO OTPEIEIATh LS NEeSITENEHOCTH, TNIAHUPOBATh, OCYIIECTBISTh, KOHTPOIHUPOBAThH U IPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO AESTEIBHOCTD,
BEIOMpaTh Hanboee 3 (HEeKTHBHBIE CIIOCOOBI PEHICHNUS YISOHBIX W TTO3HABATENEHBIX 33]1a4, CAMOCTOSITEIEHO COCTABIIATE MITH KOPPEKTUPOBATH MPEIOKEHHBIA alrOpUTM
JICCTBUI TIPY BBIMTOJHEHUH 33JJaHUN C YIETOM MOJTyYeHHsI HOBBIX 3HAHUN 00 M3y4aeMbIX 00BhEKTaxX — BEIIECTBAX U PEaKIUsIX, OLIEHUBATh COOTBETCTBUE TIOTYYEHHOTO
pe3ynbTara 3asBIEHHOH 1M, YMEHUE UCIIONIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, MMPeJaraeMbple B YCIIOBUH 3a/ITaHHIA.

HNPEJIMETHBIE PE3YJIBTATBI

B cocrage NPEAMCTHBIX PE3YJIbTAaTOB IO OCBOCHUTIO 00s13aTEILHOIO COACPIKKAHUA, YCTAHOBJIICHHOI'O JIaHHOM (l)ellepaJ'IBHOI\/'I pa60qeﬁ nporpaMMoﬁ, BBIACIIAIOT: OCBOCHHEBIC
06yqa}01u1/1Mch HAaYYHBIC 3HAHUA, YMCHUA U CITOCOOBI HeﬁCTBHﬁ, CHCI_II/I(I)I/I'-IGCKI/IC I HpeZ[MeTHOﬁ obactu ((XHMI/I?[», BHUBI ACATCIIBHOCTH IO MMOJTYUYCHUIO HOBOI'O
3HaHWsA, €ro UHTCpHIpETAllu, npeo6pa3OBaHmo 1 NIPpUMEHCHUTIO B PA3JIMYHBIX y‘{e6HBIX 1 HOBBIX CUTyallUusX.

K koH1y o0yueHwust B 8 kj1acce npeaMeTHbIC pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaKaTh cHOPMHUPOBAHHOCTh Y O0YYAIOIINXCSI YMEHHUH:

®  pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TIOHSATHIA: aTOM, MOJIEKYJIa, XHMUYECKUI 3JIEMEHT, TIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHASI M MOJIEKYJIIPHASI MAcCa, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCOBAast IOJIsI XUMUYECKOTO



3JIEMEHTa B COEIUHEHUH, MOJIAPHBINA 00BbEM, OKCHJI, KUCIIOTa, OCHOBAHHUE, COJIb, AIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKHCICHHS, XUMUYECKas peaKiiys,
KJIaCCU(DUKAIHS PEAKIIMNA: PeaKIUi COSAMHEHUS, PEaKIMU PA3IIOKEHUS, PEaKIIMH 3aMEIICHUs, pEakIii 00MeHa, S9K30- H SHIIOTEPMHUECKUE PEAKITUH, TETUIOBON
3 dEKT peakiuu, sIpo aToMa, HIEKTPOHHBIN CIIOH aToMa, aTOMHAast OpOUTAalb, PaNyC aTOMa, XUMHUYECKas CBsI3b, TIOJIIPHAS M HETIOJIIPHAS KOBAJIICHTHAS CBS3b,
WOHHAA CBS3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoBas JI0Jis BellecTBa (MPOLEHTHAS KOHIICHTPALIKs) B PaCTBOPE;

o HUIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX TTIOHATUH B MIPUMCEHATH OTH IOHATHUA IIPU OITMCAHUHN BEUICCTB U UX HpeBpaH_IeHI/IfI;
L HCIOJb30BATh XUMHUYCCKYIO CUMBOJIUKY IJIsI COCTABJICHUSA (bOpMy'J'I BCHICCTB U ypaBHeHI/Iﬁ XUMHYCCKHNX peaKHHﬁ;

e  OIpeneNnaTh BAJIEHTHOCTh aTOMOB DIIEMEHTOB B OWHAPHBIX COEAUHEHUSX, CTENIEHh OKUCIICHHUS 3JIEMEHTOB B OMHAPHBIX COSTMHEHUAX, IPUHAJUICKHOCTh BEIIECTB K
oTpeieIEHHOMY KJIacCy COeIUHEeHH 10 (hopMysiaM, BUI XMMHUYECKON CBSI3U (KOBAJICHTHAS M HIOHHASA) B HEOPTraHMYECKUX COCIHHEHUSX;

° PacCKpbIBaTh CMbICJI HepI/IOI[I/I‘IeCKOFO 3aKOHa ,Z[ W. Menneneena: JACMOHCTPUPOBATh NIOHUMAaHUE nepnozmqecxoﬁ 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT
HX ITOJIOKCHUA B Hepnoanqecxof?{ CHUCTEME, 3adKOHOB COXpPaHCHH MACChl BEIICCTB, MOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOT'O YYCHUsA, 3aKOHA ABoraszo;

e  ONHCHIBATH U XapaKTepH30BaTh TabmmuaHyro Gopmy [leproandeckoil CHCTEMBI XUMUYECKUX 3JIEMEHTOB: Pa3iniaTh MOHATHA «TJIaBHAS MOATPYIIA (A-Tpymma)» u
«mobouHas noarpynna (b-rpymnmna)», Masble 1 0OJbIIINE TIEPUOIbI, COOTHOCUTH O003HAYEHHU s, KOTOpbIe UMEIOTCs B Tabnulle «[lepuoanyueckas cucreMa XUMHUYECKUX
anementoB J[. V1. MenzeneeBay ¢ YACIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XHMHUECKHX JIEMEHTOB (COCTaB U 3apsill sAmpa, 00IIee IHCIIO AIEKTPOHOB U
pacnpezneneHue ux Mo IEKTPOHHBIM CIIOSIM);

e  iaccupUIUPOBATh XUMUYECKHE IIEMEHTbI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE PEaKIiU (110 YUCITY U COCTABY YYACTBYIOIIMX B PEAKIIUH BEIIECTB, 10
TEII0BOMY 3P deKTy);

e  XapaKTepHu30BaTh (OMHCHIBATH) OOIINE XMMHUYECKHE CBONCTBA BEIIECTB PA3IMIHBIX KJIACCOB, MOATBEPKAAsl OMUCAHIE IPUMEPAMU MOJICKYJISIPHBIX YPaBHEHHM
COOTBETCTBYIOIUX XUMHUECKUX PEAKLIUI;

o IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4YSCTBEHHOI'O CoCTaBa, BOSMOXXHOCTH IMTPOTCKAHUA XUMHYICCKHUX r[peBpaLueHHﬁ B Pa3JIMYHBIX YCIIOBUAX;

e  BEIYHCIATH OTHOCHUTEIBHYIO MOJIEKYIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JTOJIO XMMHUYECKOTO 3JIEMEHTa TI0 ()OpMYJie COSIHMHEHMS, MACCOBYIO JOITIO
BEILECTBA B PaCTBOPE, MPOBOAUTE PACUETHI IO YPAaBHEHHUIO XUMHUYECKON PEeaKLIUU;

e  IIPUMEHSATH OCHOBHBIC OTIEPALIUH MBICIUTENBHOM IeATESIIFHOCTH — aHAJIU3 U CHHTE3, CpaBHEHUE, 0000IIEHNE, CHCTEMATH3AIHIO, KIIACCH()UKAIIHIIO, BEISBICHIC
MIPUYUHHO-CIIEACTBEHHBIX CBA3EH — JUISI N3YUEHUS] CBOMCTB BEIIECTB U XUMUYECKHUX PEaKInii, eCTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOII0JICHUE, H3MEpEHHE,
MOJICJIMPOBAHHUE, SKCIIEPUMEHT (PeaIbHBIN U MBICJICHHBIN);

e  CIIE/IOBaTh MpaBWJIaM TOJIb30BAHUS XUMHUYECKOH MOCY0H 1 1ab0paTOPHBIM 000PYIOBaHUEM, & TAKXKE TPABUIIaM OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIMSIMH I10 BBITIOJHEHHIO JTAOOPATOPHBIX XUMUYECKHMX OIBITOB IO MOJYYEHHIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOIa U KUCIOPOIa),
MIPUTOTOBJIEHUIO PACTBOPOB C OIPENEIEHHON MAaCCOBOM 101 pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATEH U IPOBOAUTH XUMHUUECKHE 3KCIIEPUMEHTHI 1O
pacIo3HaBaHUIO PACTBOPOB MIEIOYCH U KHCIIOT C IIOMOIIBIO HHANKATOPOB (JTAKMYyC, PeHONPTATICHH, METHIOPAHK U APYTHE).

K koH1y 00yueHust B 9 Kjiacce npeaMeTHbIC pe3ylbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0YYArOIINXCSI YMEHHUH:



PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITUNA: XUMUYECKUNA IIEMEHT, aTOM, MOJIEKYJa, HOH, KATHOH, aHHOH, IIPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO,
BaJICHTHOCTD, 3JICKTPOOTPHIIATEILHOCTh, CTCIICHh OKUCIICHUS, XUMHUYECKas pEaKIus, XUMHUYECKas CBSI3b, TEIUIOBOU AP(PEKT peaKIuu, MOJIb, MOJIIPHBIN 00BEM,
PacTBOP, AIIEKTPOIUTHI, HEINEKTPOIUTHL, HIIEKTPOIIUTHUECKAs AUCCOLMAIUS, PEaKIIM HOHHOTO 0OMEeHa, KaTalnu3aTrop, XMMHUYeCKOe paBHOBECHE, 0OpaTUMBbIE U
HeoOpaTUMBbIE PEaKLIUH, OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, OKUCIUTENh, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHHE, AJUIOTPOINH, aM(pOTEPHOCTb,
XUMHYECKas CBs3b (KOBaJCHTHAS, MOHHAS, METAJNTNYECKasl), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3HUS METAILIOB, CIUIABEI, CKOPOCTh XMMUYECKOW peaKInH, MPeIeIbHO
nomyctumast kontentpanus [1/IK BemecTsa;

WITIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUUECKUX MOHATUI U IPUMEHATH 3TH MOHATHA TP OMMCAHUM BEIIECTB U MX IPEBPAICHHIA;
HCTIONB30BATh XUMHYECKYIO CHMBOJIHMKY JUISI COCTAaBJICHHUS (DOPMYIT BEIIECTB 1 YPAaBHEHNH XUMUYIECKUX PEAKIIU;

OINPCACTIATh BAJICHTHOCTD U CTCIICHD OKHUCIICHUA XUMHUYCCKUX DJICMCHTOB B COCIMHCHHUAX PA3JIMYHOTI0 COCTaBa, MPHMHAIJIC)KHOCTD BEHICCTB K OHpe,Z[EJIéHHOMy
KJj1accy COSJIMHEHUM 110 (bOpMyJ'IaM, BU XUMHUYECKOMN CBSI3H (KOBaJ’IeHTHaH, HWOHHasd, MeTaJ'[J'[I/I‘{eCKaSI) B HCOPraHUYCCKNX COCANHECHUAX, 3apad NOHA I10 XUMHUYECKON
q)opMyne, XapakTep Cpebl B BOAHBIX PACTBOPAX HCOPTAHNYCCKUX COGI[HHGHHﬁ, THII KpHCTaJ’IJ’IH‘leCKOﬁ pe]J_IéTKI/I KOHKPETHOT'O BEIICCTBA,

packpsIBaTh cMbIC [lepuonudeckoro 3akoHa /. M. MeHzeneeBa 1 JeMOHCTPUPOBATE €T0 IOHUMAaHKE: OIMCHIBATh U XapaKTEPU30BATh TAOIHUUHYIO (GOPMY
[lepuoanueckoii cucTeMbl XUMHYECKHX 3JIEMEHTOB: Pa3INYaTh MOHITHUS «TJIaBHAs MOATpyNNa (A-Tpynmna)» u «modouHas noarpynmna (b-rpymnmna)», Mansie u
OoJIbIINE TIEPUOIBI, COOTHOCHTH 0003HAYCHNS, KOTOPBIE IMEIOTCS B IEPHOANIECKON TAOIHUIIE, C YMCIOBBIMH XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XHMUIECKUX
JIIEMEHTOB (COCTaB | 3aps[ Aapa, 0OIIee YUCIO IIEKTPOHOB U paclpeelIieHre UX 0 IICKTPOHHBIM CJI0SM), OOBSICHATE 00IIHe 3aKOHOMEPHOCTH B N3MEHEHUH
CBOIMCTB 2JIEMEHTOB U UX COEIMHEHUI B IpeiesaX MaJlbIX IepUOJOB U TJIaBHBIX MOATPYIII C Y4ETOM CTPOSHHSI UX aTOMOB;

KJIacCU(HUIUPOBATH XUMHUYECKHE SJIEMEHTHI, HEOPTaHNUECKIE BEIIECTBA, XUMUICSCKUE PEaKIUH (TI0 YUCIY B COCTaBY YUACTBYIOIINX B PEAKIIMU BEIIECTB, 110
TermoBoMy 3 (eKTy, 10 N3MECHEHHUIO CTETICHEH OKHUCICHHSI XUMHUIECKUX 3JIEMEHTOB);

XapaKTepH30BaTh (OIHCHIBATH) OOIIHE U CIICITH(DUICCKUAEC XUMUIECKIE CBOHCTBA IIPOCTHIX U CIOKHBIX BEIIECTB, TOATBEPKIAS ONICAHUE TIPIMEPAMHU
MOJIEKYJIIPHBIX U MIOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEaKLIHA;

COCTaBIIATH YPaBHEHUS dIIEKTPOIUTUICCKON TUCCOIMAIINN KUCIIOT, IIeJI09eil U CONel, MOJMHBIE U COKPAIIEHHBIC YPaBHEHHS PeakIuii HOHHOTO 0OMEHa, YpaBHEHHUS
peaxuuii, MOATBEPHKAAIOLIUX CYIIECTBOBAHIE FEHETUUECKOM CBSI3M MEX/y BELLECTBAMU PA3JIMUHbIX KIaCCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUI MMOCPEACTBOM COCTABIICHHSI AJIEKTPOHHOTO OallaHCa dTHX PEeaKIIni;
MIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS], BO3MOKHOCTH NMPOTEKAHUS XUMUUECKUX MPEBPAILICHUIN B pa3IMUHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAaCChbl BEIICCTB, MAaCCOBYIO OO0 XUMHUYCCKOI'O 3JICMCHTA I10 (bOpMy.TIC COCANHCHUA, MaCCOBYIO IOJIHO
BCIICCTBA B paCTBOPE, IPOBOJAUTH paC‘IéTBI 10 YpaBHCHHIO XUMHUYECKON pCaKkuumn;

CO6.]'IIOZ[aTB IpaBuJia IIOJIb30BaHUA XUMHUYECKOH HOCYI[OI\/'I nu J'Ia60paTOpHBIM O60pyZ[OBaHI/IeM, a TaKKC IpaBuUIa O6paH_ICHI/I$I C B€IICCTBAaMU B COOTBCTCTBHU C
HHCTPYKIUAMH I10 BBITTOJHEHUTIO HaGOpaTOpHBIX XUMHYCCKHX ONBITOB I10 MOJYYCHHUIO U CO6I/IpaHI/IIO 1"8.3006p8.3HI)IX BCIICCTB (aMMI/IaKa " YTJICKHUCIIOTO rasa);

MPOBOJIUTH PEAKIINH, TOITBEPIKAAIONINE KAUSCTBEHHBIN COCTAB PA3IMYHBIX BEIECTB: PACIIO3HABATH OINBITHBIM MYTEM XJIOPHI-, OPOMHI-, HOIUI-, KapOOHAT-,
docdar-, cunukat-, cynabhar-, THIAPOKCHA-HOHBI, KATHOHBI AMMOHHUS U HOHBI H3yYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHMYECKUX
BCIIECTB;



e  TIPUMEHSTH OCHOBHBIE ONEPALIUU MBICIIUTEIBHOM ASITEILHOCTH — aHAINU3 U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEMATHU3alINIO0, BBIABIICHHE IPUYHHHO-
CJICZICTBEHHBIX CBSI3EH — IUI M3yUEHUS CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKLNi, €CTECTBEHHO-HAYIHBIC METOIBI IO3HAHNS — HAOMI0IeHne, H3MEpPEeHHE,
MOJICTUPOBAHHUE, IKCIIEPUMEHT (PEaTbHBIA i MBICIICHHEIH).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoauuecTBO 4acos
Ne n/m HaumMeHnoBanue pa3ieioB H TeM JaekTpoHHbIE (HU(PPOBDHIE)
- KoHTpoJbHbIE
MPOrpamMMbl Beero P TpakTuyeckue paGoTsI o0pa3oBaTelibHbIE Pecypchl
padoThI
Pazpen 1. [leppoHayanbHble XUMHYECKHE TOHATHS
XuMus — BakHas 00/1aCTh
1.1 €CTECTBO3HAHUS U IPAKTUUYECKON 5 2 Bubmiorexa
' P IIOK https://m.eds00.ru/7f41837¢c
eITETLHOCTH YEI0BEKA




1.2

BemecTBa 1 xumuueckue peakun

15

bubnuoreka
LHOK https://m.edsoo.ru/7f41837¢

Uroro no pazneny

20

Pazpen 2. Baxkneiinne npeacTaBuTe I HEOPraHNYeCKUX BelleCTB

21 Bosznyx. Kucnopoa. [Tonsrue 06 6 bubnmmoTeka

' OKCHIaX LHOK https://m.edso0.ru/7f41837¢
29 Bopopon.Ilonstue o kuciorax u 8 Bubimoreka

' COIIAX LHOK https://m.edso0.ru/7f41837¢
23 Bona. Pactopsl. [TonsTre 006 5 Bubimoreka

' OCHOBaHHUAX LIOK https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIACCHI HEOPTAHUIECKUX 11 bubnroTeka

' COETMHEHMIA LIOK https://m.edso0.ru/7f41837¢
HUtoro mo pazneny 30

Paznen 3. llepnoanyeckuii 3akon u Ilepuoauyeckasi cucrema xumuueckux 3j1emenToB . U. MenneneeBa. CtpoeHue aToM0OB. XUMHY€ECKasi CBA3b.

OKHCIMTEIbHO-BOCCTAHOBUTEILHbIE peaknun

Ilepuonnueckuii 3aKoH U
ITepnoauueckas cucrema

Bubnuoreka

3.1 XMMHYECKUX 31eMeHTOB [I. 1. ! ITOK https://m.edso0.ru/7f41837¢
MenneneeBa. CtpoeHue aroma

32 Xumuueckas cBs13b. OKUCIUTEIBLHO- 8 Bbubnnoreka
' BOCCTaHOBHTEJILHBIE PEAKIIUH IHOK https://m.edso0.ru/7f41837¢

Hroro mo paszgen 15 Bubmiorexa
pasaey IIOK https://m.edso0.ru/7f41837¢

bubnuoreka

PesepBHOE Bpems 3

IIOK https://m.edso0.ru/7f41837¢




OBHIEE KOJIMYECTBO YACOB I10

[MPOI'PAMME 68 4 >
9 KJIACC
KosmuecTBo yacos

. DJIeKTPOHHBIE (I (POBbIE)

Nen/m | HamMeHOBaHMe pa3/1esioB M TeEM MPOTPAMMBI Beero e —, TpakTuueckue 00pasoBaTETLHBIE PECYPCEI
padoThI padoThI

Pazpen 1. BeniecTBOo M XMMH4YecKHe peakuuu
11 [ToBTOpEeHME U yriIyOJieHUe 3HAHUH OCHOBHBIX 5 1 bubnunoreka

' pasmenoB Kypca 8 Kimacca IIOK https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEeaKIni 4 bubimorexa

' LOK https://m.edsoo.ru/7f41a636
13 DNeKTPONUTHYECKAsT IUCCOIHAIUS. XUMUIEeCKUE 8 1 1 Bubmuorexa

' peaKuy B pacTBOPax OK https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. Hemeraaibl M UX cOeIMHEHUS
21 OOmast XxapakTepUCTUKa XUMHICCKAX DIIEMEHTOB 4 1 Bubmuorexa

' VIA-rpymmst. ["amorensr OK https://m.edsoo.ru/7f41a636
29 OOmast XxapakTepUCTHKa XUMHICCKAX DIIEMEHTOB 6 Bubmuorexa

' VIA-rpynmel. Cepa u e€ coeTMHEeHUS IHOK https://m.edsoo.ru/7f41a636
23 OOmast XxapakTepUCTUKA XUMHICCKAX DIIEMEHTOB 7 1 bubmuoreka

' VA-rpynmsl. A30T, pochop 1 UX COSTUHCHHS IIOK https://m.edsoo.ru/7f41a636

OOmrast XxapakTepUCTUKa XUMHICCKAX DIIEMEHTOB

2.4 IVA-tpynmel. Yriepoa u KpeMHUH 1 X 8 1 2 bummorexa

' ) IHOK https://m.edso0.ru/7f41a636

COCIIMHECHUS




Hroro no pazaeny 25

Pa3pen 3. Merajliibl 1 UX COeIMHEHUS

3.1 OO011e CBOMCTBA METAIUIOB 4 Bubmiorexa

' LOK https://m.edso0.ru/7f41a636
3.2 Baxueiime MeTayuibl 1 UX COEIUHEHUS 16 1 Bubmiorexa

' LOK https://m.edsoo.ru/7f41a636
HUroro mo pazneny 20

Paznen 4. XuMus v OKpysKamoas cpeia

4.1 BemecTBa 1 MaTepraiisl B )KM3HM YeI0BEKA 3 Brbmorexa
' m p LOK https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 Bubsmorexa
P P IIOK https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O IPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIS1 YYEHUKA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3natensctBo «IIpocBerienney
* Xumus, 9 xnacc/ Pynsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3natensctBo «IIpocBemeHues»

METOANUYECKHUE MATEPHAJIBI 1JI51 YUYUTEJIA

Xumust : ypoku B 8 kiacce : mocobue s yaurens /H. H. T'apa
Xumust. Ypoku B 9 knacce : mocobue st yauresst /H. H. T'apa




HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

Bubnnoteka LJOK https://m.edsoo.ru/00adb59e




