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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00I1Ier0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaHUS
U ¢ Yy4y€TOM KOHIEMIMH TpPernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpasoBaTeabHbIX opraHu3amnusax Poccuiickoit denepanum.

[Iporpamma 1mo XuMuM Na€T MPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEACNSICT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JEATEIIBHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH  JJIT  CaMOpa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATLHBIX M HCCICIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYaIOIIMNXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIa/ B IKOJIOTMYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlaHHbIe HampaBlICHWS B OOYYCHWHM XUMUHU OOCCIICUMBAIOTCS CIECTIM(PUKON
cColepKaHusl  yd4eOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCS  TEAaroTMYecKH



aJlanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX NOHATHUNA XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. O0e 3T CUCTEMBl CTPYKTYPHO OpraHU30BaHbl MO MIPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YUYEHHUA O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHASA (PYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKON COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOAaM
NMO3HaHUA B Hayke. M3yueHne XUMUU NMPOUCXOAUT C MPHUBJICUCHUEM 3HAHUI U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromui mupy», «buomorus. 57
KJIaCCh» U «Du3uka. 7 Kiace».

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4ua
y4eOHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
HAayYHbIM METOJaM MO3HAHUS MPU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHil, B
(GbopMHpPOBAaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHOM M y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e301macHOro o0parieHus ¢ BeIeCTBaMH B TTIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (¢$OopMHUPOBAHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;



— HampaBJICHHOCTh OOYyYEeHHsT Ha CHCTEMaTH4YeCKoe TMpUOOIIeHUE
OOy4Jarommxcss K CaMOCTOSTEIBLHOW IO3HABATEIBLHON JEATEIHLHOCTH, HAYyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrneyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEpPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJIOB JICATEIBHOCTH,

— ¢opmupoBanue o0meld (YHKIIMOHATBHON ¥ €CTeCTBEHHO-HAYYHOMN
TPAaMOTHOCTH, B TOM YHCIE€ YMEHHA OOBSCHITH W OIICHUBATH SIBJICHUSA
OKPYXKAIOMIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON )KU3HU U TPYAOBON
NEeATEeTLHOCTH;

— ¢opmupoBaHHEe y OOyYaOIMXCSA TyMAaHUCTHYECKUX OTHOIICHHMA,
MOHUMAHUSI LEHHOCTU XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1[EJIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JIEATEITBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIMM K OOYUYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYECIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JadbHEHIIIETO
oOy4eHus.

OO1Iee 9ncio YacoB, OTBEACHHBIX TSI M3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
oOmiero oOpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JOBEKa. XUMHSI B CUCTEME HAYK.
Tena wm BemecTtBa. Du3nyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOoCTaBa BemlecTB. OTHOcCHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

du3nyecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B JTaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nUecKkux CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla C KUCJIOTOMN) sIBICHU, HAOII0ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xkee3a ¢ pactBopoM conu meau (1),
M3y4EHHE CIOCOOOB pa3feiieHUs] CMEcCed: ¢ MOMOIIbI0 MarHuTta, (UILTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENEd MOJIEKYJI
(IIapoCTEepKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeElIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KHUCIopofa B JabopaTOpud W NPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.

TennoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJIEHHE MAPHUKOBOTrO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bonopon — aneMeHT u mpoctoe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTy4ueHus. Kucimotsr
Y COJIN.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTtBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoOJie U B KU3HU 4eloBeKka. KpyroBopot BoAbI B MpUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukaims
OKCHUJIOB:  cosieoOpasyromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpazyromue. Homenknarypa okcuaoB. Duzmyeckne U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukanuss ocCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. HomeHnkinarypa kucnor. @usznyeckue u
XAMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHHE COAEpKaHUsl KUCIOpoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HHUKHOBEHUS U
npeKpaileHus ropeHus (mokapa), 03HaKOMJIEHHE C 00pa31iaMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTue Bojgopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJI30BaHNE BUJIEOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEH pacTBOPEHHS BEHIECTB C Pa3IMUHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3IioB HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOIEHUE N3MECHECHMUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, U3YyUEHNE B3aUMOJEHCTBUS
okcunia meau (1) ¢ pactBopom cepHON KUCIOTBI, KAUCIOT C METAJUIAMU, PEAKIU
HEWTpanu3aluu, MOJyYeHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTaJljia IPYyTuM U3 pacTBOpPaA COJIM, PEIICHHE HKCIEPUMEHTAIIBHBIX 33/1a4 10 TEME
«BaxHenme KIaccbl HEOPraHUYECKUX COCTUHEHUI.

Iepuoauueckuii 3axkoH u Ilepuoauyeckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBSA3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU



[lepBble TOMBITKM KIACCU(PUKAIUK XUMUYECKUX dJeMeHTOB. [loHsiTue o
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoanueckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB [l M. Mengeneesa. llepuonsl u rpymnisl.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siAep. M3oronel. DnekTponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
JJIEMEHTA 110 ero nojoxeHuto B Ilepuonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U IEPUOJaM.

3nauenue [lepronnueckoro 3akoHa u [lepruoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTusA Hayku W mnpaktuku. . M. MenneneeB — yd€Hblii u
IrpakKIaHUH.

Xumuueckas cBsi3b. KoBalleHTHas (ToJjisipHass M HEMOJSIpHasl) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
ITpouecchl OKMCAEHUS U BOCCTAHOBIIEHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCIIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLMX  NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakluy pas3iokKeHHsl, COeITUHEHU).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBEHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, rUnores3a, Teopus,
3aKOH, AaHallu3, CHHTE3, Kiaccudukanus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
paZOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBAa, Tra3, (U3MUECKHe BEIUYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus



ITepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOI0OB, KAJIHSL, KA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOXKEHUEM DJJEeMEHTOB B llepuomnueckon cucreme u
CTPOECHHUEM UX aTOMOB.

CrpoeHre BellecTBAa: BHJBI XMMHUYECKOW CBS3U. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUECKUX PEAKIUM 110 pa3InYHbIM MIPU3HAKaM (110 YUCIY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
WU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOrE€HHBIX M Te€TEPOre€HHBIX
peakiusx. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUMU U IIOJOKECHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiieHue YPaBHEHUM

OKHUCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOTUTHIECKON TUCCOUUALMU. DIICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katronbl, aHnoHbl. MeXaHu3M OuCCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp quccornuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUSI pEaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuii. CBOKCTBAa KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUM 00 2JIEKTPOJIUTUUECKOMN TUCCOIHAIUY.
KauectBeHHbIe peakiiyu Ha UOHBL. [[OHATHE O THAPOIU3E COJIEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAJIOB W HeMeTaUioB (Tpadura m anmasa), CIOXKHBIX BEIIECTB
(xJIopua HaTpus ), UCCIAEAOBAHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKOU PEAKIINU OT
BO3JICUCTBUSI  Pa3UYHBIX  (PAKTOPOB, HCCIIEIOBAHUE  DIIEKTPOIPOBOIHOCTHU
pPacTBOPOB BEUIECTB, IPOIIECCa TUCCOLUALIMU KUCIIOT, IIEJI0YEH U coyieil (BO3MOKHO
MCIIOJIb30BaHUE BHUACO MATEPHUAJTIOB), MPOBEJEHUE OIBITOB, WILTIOCTPUPYIOIIUX
NPU3HAKK TMPOTEKAHMs] peakuil HMOHHOro oOmeHa (oOpa3oBaHuEe OcCalka,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIN (FOpeHue, peakiuu pas3sioKeHUs,



COCJIMHEHHUS), pACMO3HABaHME  HEOPraHWYECKHMX  BEIIECTB C  IMOMOIIBIO
KAuECTBEHHBIX PEAKIIMil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 1 MX cOeANHEHUSA

OOmrast xapakTtepucTtuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTajulaMH, HEeMeTaJlaMH, uienodyamu). XuopoBojaopod. ConsHas KHUCIOTa,
XUMUYECKUE CBOICTBa, TMOJy4YyeHue, MpuMmeHeHue. JleiicTBue xyopa U
XJIOPOBOJIOPO/ia HAa OPraHu3M YesioBeka. BaskHeiire XJIopuibl U UX HaXO0XK/JIEHUE B
npUpoe.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (QU3NyYecKue CBONCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIIOPOIa
U cepbl. XUMUYECKHUe CBOICTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMUYeCcKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, puznueckue 1 XUMUYECKHe CBOMCTBA (00II1e KaK MpeICcTaBUTENs
KJlacca KUCIOT U crneurduueckue). XUMHUECKUE PEaKlMH, JIEKAIIUe B OCHOBE
IPOMBIIIUIEHHOTO CIOC00a MOMY4YeHUs1 CEepHOM KHUCHOThl. [IpumeHeHue cepHoi
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklus Ha CyJab(}arT-HOH.
Haxoxnenue ceppl M €€ COENMHEHWN B IpUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMH Cepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIEHHs. A30T, pacnpOCTPAHEHHE B MPUPOJIE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckue U XMMHUYECKHUE CBOMCTBA, NoJyyeHue U npuMeHenue. Con aMMOHMUS,
ux (GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
VMOHBI aMMOHMS. A30THAsl KHUCIOTa, €€ MOoJydeHHe, (PU3MYECKHUE U XHUMHYECKUE
cBOicTBa (0OIlIME Kak TMpeACTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHnuEe HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YIOOpEHUH.
XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHBIE
Moaudukauuu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kuciora, Gpu3MUECKUe U XMMHUYCCKHE CBOWCTBA, MOJyYCHHUE.
Hcnonp3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YI0OPCHHIA.

O6mast xapaktepuctuka smeMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, aJFIOTPOIIHbIE MOAU(PHUKALINH,
pacnpocTpaHeHHe B NMpUpPoAe, Gu3nueckue U XUMUYECKUEe CBOMCTBA. AfcopOuus.
KpyroBopor yraepoma B mnpupoge. OKcuuabl yriepojga, HuX (U3HYECKHUE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA J>KHUBbIE OpPraHuW3Mbl, [OJy4YEeHUE U
IpUMEHEHHEe. DKOJIOTHYeCKUe MpoOseMbl, cBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
rurnoTe3a TI00ATbHOIO MOTEIUICHHUS KIMMaTra, MapHUKOBBIA 3¢ (dekT. YronbHas
KHCIIOTa U €€ COlM, UX (PU3MYecKue UM XUMUYECKHE CBOMCTBA, MOJyYE€HHUE U



npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-voHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIJICHHOCTH B CETbCKOM XO3SHCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHECHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbie HMCTOYHWKK YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTH),
OPOAYKTHI WX TepepaboTku (OEH3WH), UX pOJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YriIeBoJax — U UX
poiidi B OKM3HM UeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCJIMHEHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumeHenue. CoeuHeHHs KpeMHHUs B ipupojie. Oo1ire npencraBieHus 00 OKCuie
kpeMmuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBIIICHHOCTH. BakHEeHIue CTPOUTENIbHBbIE MAaTepHANIbl: KEpPAMHUKA, CTEKIIO,
IIEMEHT, OeToH, ene300eToH. I[lpobiembl 0€30MacCHOrO  MCIOIb30BaHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TIPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
rajJloreHOB M WX COEJUHEHHMM (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOT€HHIOB), 03HAKOMIIEHHE C 00pa3iiamMu
ceppl W €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJIIoICHUE TIpoliecca OOYIIIMBaHUS caxapa Mol JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYECHUE XUMHUECKIX CBOMCTB pa30aBIEHHON CEPHOMN KUCIIOTHI,
MIPOBE/ICHNE KaUYeCTBEHHOW PEaKIMU Ha CyJIb(aT-uoH U HAOIIOJCHUE TTPU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DPU3UYECKMMU CBOWCTBaMH a30Ta, docdopa U ux
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUIECOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (ocopHBIX yIOOpeHUM, moayyeHue, cooupaHue, pacrio3HaBaHUE M U3Yy4YEHUE
CBOMCTB aMMHakKa, MPOBEJACHHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-noH W U3ydEeHHE TPU3HAKOB UX MPOTEKaHUsA, B3aUMOJEHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeIbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HM3y4YEHHE MOJieJie KpPUCTAUIMUYECKUX pEeHETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJcopOIMKU pacTBOPEHHBIX
BCIIIECTB AKTHBUPOBAHHBIM YIIAEM M YCTPOWCTBOM MPOTHBOTA3a, IOIYYCHUE,
coOvpaHue, pacro3HaBaHUE M M3YYEHUE CBOWCTB YIJIEKMCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pEIIeHre SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHeHIme HeMeTaulbl U HX
COETMHEHUSD.

MeTtasnibl 1 MX COeTUHEHUS

OO01mast XxapakTepUCTHKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHUHU
ux nosiokeHus B llepuommueckoy cucreme xumuyeckux diaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraymnueckasi CBsi3b U



METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKa.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHuil metauoB. Ou3nyeckne U XMMUYECKUE CBOMCTBAa MeTasuioB. O0nue
CIIOCOOBI TIONTY4eHHUSI MeTauioB. [lOHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CriiaBsl (CTallb, 9yTYH, JIOPATIOMUHAN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
sanemeHToB . 1. MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XUMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbI U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHe MIeNIOYHBIX METANIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuil HW  KaJblMW: TIOJIOKEHHE B
[Ieproanueckoii cucteMe xuMuaeckux 3iaeMeHToB 1. M. Menzaeneesa, ctpoeHue ux
aTOMOB, HaXOXJeHHE B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHus U
KaJibIusl. BaxkHeilime coeiuHeHUs! KanbIus (OKCHI, TUIPOKCUI, coin). ZKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUS.

AJFOMUHUN: TTOJ10keHUE B [leproindeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToMma, HaxOXKICHHE B npupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTlOMHUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
ATIOMUHHS.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B npupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKcubl, Tuapokceuabl U conn xenesa (I1) u xxenesa
(1), ux cocTa, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHHUS XKeJe3a B KUCIOPOJIE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTCKAHUS
KaueCTBCHHBIX PEAKIMi HA MOHBI: MarHuUs, KaJIbIIKs, aTFOMUHUS, [IMHKA, sxkere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omuMcaHue MPOIECCOB OKpaIIMBaHUS
IJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS 1
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o Teme «Baxuelue
METAJUIbI K KX COCUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBsa m Marepuaibl B ITOBCEIHEBHOM KW3HM YEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorip mpu
XUMHYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpyKaroueh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BeuecTB, nainee — [1JIK). Poias xumMuu B perieHnn 3K0JI0rHYeCcKuX
npobJieM.



Xumuueckuii IKCnepumenm:

M3y4YeHHe oOpaslloB MaTepUaliOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemnbnie ceasu

Peanmusanus MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4YEpe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KJIacCU(UKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIbI,
PaANOaKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, MIPOBOAHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAast
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIIMYUHBI, €AUHUIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
oOpa3oBaHUsl JOCTUTalOTCS B XOJie OOyYeHMs] XUMHUU B €IUHCTBE y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT IMpolieccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, MOHWMAaHUS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaIUe o
MEPEIOBBIX JOCTHXKCHUAX M OTKPBITUAX MHUPOBOM W OTECYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW EATEILHOCTH IPH
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yueOHOM AesITeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ TOBEJACHUWE W MOCTYNKH CBOUX TOBApUIICH C TMO3ULMHA HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMaHUs CYIIHOCTH HAYYHOW KapTHHBI MUpPA, TMPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHUS HAOJIOIaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4eOHBIMU TEKCTaMM, CIPAaBOYHOMN
JUTEPATYPOU, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0OO03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKOU



NeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH U YPOBHS OOy4deHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTH COOJNIIOJIEHUST TpaBuUi OE30MACHOCTH TpU  OOpaIllleHHuH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) TpyA0BOro BOCIIHTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO podeccuil 1 Tpyaa pa3auyHoro poja,
YBa)KECHHE K TPYAY U pe3ysbTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX  3HAaHUM 1O  XUMHH, OCO3HAaHHBIA  BBIOOD
WHUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEIMHON Npo(heCcCHOHATBHON AEATENBHOCTA U Pa3BUTHS HEOOXOAMMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpene;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11eJIECO00pPa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHMUS, MOHMMAaHWE IIEHHOCTH 3J0pOBOT0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKoMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBuil 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYpbl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PyKOBOJCTBOBATbCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaIMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
(bopMHUpOBaHUS MUPOBO33pEHHUS O0ILIEHAYYHbIE TTOHATHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, Qakr, CHUCTEMa, MPOLECC, DSKCHEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEeAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpbIE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMN
NEATEIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Bba3zoBble JJoruueckue JeMicTBUA:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBILIUJIEHUS NPU OCBOCHHUU
3HAHWI: PacKpbIBaTh CMBICT XUMHYECKHX MOHATUHA (BBIAEIATH UX XapaKTEpHbIE



NPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTMMHU TOHSATHSMH), UCTIOIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIECIBHBIX (JAaKTOB M SBJICHHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAINMKA XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEAKIIHA,
yCTaHABIMBATh MPUIMHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUSA TOHATHS (NMPEAMETHBIE U
MeTanpeMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCTIONh3yEeMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIC B XUMHUH MOJCIBHBIC MTPEICTABICHUS —
XAMHYECKUN 3HaK (CUMBOJI DJIEMEHTA), XUMHUecKas (opMmyna W ypaBHEHHE
XUMHUYECKON peaKIuy — MpU PEIICHUH Y4eOHO-TT0O3HABATENIbHBIX 3a7a4, ¢ YUETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN M3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBICE CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX M SIBJICHUIX.

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUS:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B KA4E€CTBE OCHOBBI [T (POPMUPOBAHUS THITOTE3HI IO TPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMU W IPOBEICHHIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB M (OPM TMPEACTABICHUS, TIOJyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHWUBATH IPOTHBOPCUUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHUIO;

YMEHUE TPUMEHATh Pa3uvHbIC METOJBlI M 3alpOChl NMPHU TOWCKE U OTOOpE
uH(OpPMAIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIs BBITOJTHCHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO THIIA, IPHOOPETCHHUE OTBITA B
0o0JaCTH  WMCTOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO MCIIOJIB30BAHUSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7audl  HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu opmMamu rpadyKu ¥ BX KOMOWHAIUSMY,

YMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATeIbHOCTH MH(POPMAINIO O BIUSHUHM MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SCTBA W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIICH MPHPOIHOM
Cpe/Ibl.

KoMMyHHKATHBHBIE YHHUBEPCcAJIbHbIE YueOHbIE TeiiCTBUSA:



YMEHUS 33]1aBaTh BOIIPOCHI (B X0JI€ AMAJIOTA U (UJIM) TUCKYCCHUU) IO CYILIECTBY
oOcyxmaemMor TeMbl, (OpMYyIUpPOBaTH CBOM MPEIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS MPEJIOKECHHOMN 3a/1a4H;

YMEHUS  MPEACTABIIATH  IOJYYEHHBIC  PE3YJbTAaThl  IMO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
pPE3yJbTATOB BBINOJHEHNUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMBITA,
7abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUSI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  NIESITEIBHOCTH  IPU  PEUICHUU
BO3ZHMKAIOIIMX TPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JEHCTBUH, OMNPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LENU JEATEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3(PpPeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
ITO3HABATENBbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBHM TIPU BBINOJHEHUM 33JaHAA C YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pEe3yJibTaTa 3asBJICHHOW IEJIH, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JIaHHOW deaepalbHOl pabodeil MporpaMMoHu,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHUS U CIOCOObI
JneucTBul, chnenuduueckue I8 TpeAMETHOM o0nactu  «XUMHS», BUIABI
JNEATEIBHOCTH IO  IOJYYEHMIO HOBOI'O  3HAHWs, €ro  HWHTEpPIpPETALNH,
npeoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYAITUsX.

K koHIy 00yueHus B 8 kiiacce npeiMeTHbIE PE3yNIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSTHUNA: aTOM, MOJIEKYJa,

XUMHUYECKUN JJIEMEHT, INPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSTUHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUPUKAIUs peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEIII0BOU A (EKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aTromMa, aTOMHas OpOUTallb, pauyC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBS3b, MOHHAS



CBA3b, WOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(IpolLieHTHAs! KOHIIEHTPAIls) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU TIOHSTUSA MPU ONMMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIA;

OTIPEIENISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHAIEKHOCTh BEHIECTB K ONPEAEIEHHOMY KJIACCy COEIWHEHUW IO
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBaTh cmbicin llepmomnueckoro 3akona [[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX mojiokeHus B [lepuoaumueckoil cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢Gopmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TMOHATHUS «TJIaBHas
noArpynna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynmna)», Maibie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTh OOO3HAUCHMS, KOTOPhIE HUMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xxumudeckux osgemeHToB [, U.
MeHneneeBay C€ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sAapa, 0011ee Yuciio 3JIEKTPOHOB U
pacrpeieNIeHUe UX IO JIEKTPOHHBIM CJIOSM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUSI XHWMHUYECKHUX [MPEBpAIICHUI B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCTISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacCChI BEIIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3jeMeHTa 1o (GopMmyse COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XMMHUYECKON peaKkuu;

MPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEIBHON JEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IleHHe, CHCTEeMaTH3aluI0, KIACCU(PHUKALHIO,
BBISIBJICHUE MPUYUHHO--CIICICTBEHHBIX CBA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB MU XUMHUYECKUX PpPEaKIHil, €eCTeCTBEHHO-HAYYHbIE METO/IbI
NO3HAHUA — HAONIOJICHUE, U3MEpEHHEe, MOJECIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINM U MBICIICHHBIN );



CJIEIOBATh IPAaBUJIaM M10JIb30BaHUS XUMHUECKOU MOCYA0M U JIa0OPaTOPHBIM
o0OpylOBaHUEM, a TakXKe MpaBUiaM OOpalleHUs C BEIIeCTBAaMU B
COOTBETCTBMM C HWHCTPYKUUSMU TIO BBINOJHEHHUIO J1a00OpaTOPHBIX
XUMHUYECKUX ONBITOB M0 MOJYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BoopoJa M KHCIIOPOJA), MPUTOTOBJIEHUIO PAaCTBOPOB C ONPEAEIEHHOU
MacCoBO# JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE JKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TIOMOIIIbIO UHJIUKATOPOB (JAaKMYyC, (eHON(PTAICHH, METUIOPAHK

U Jpyrue).

K xoHIy 00yueHus B 9 kj1acce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHSATHM: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CI0KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETICHb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYEeCcKasi CBs3b, TEILUIOBOM 3(P(DEKT
peakiu, MOJib, MOJSIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALUSA, PEAKIUMUA HOHHOIO
oOMeHa, KaTauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIUTEIb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKas CBSI3b (koBaJIeHTHaA, HMOHHas,
MeTaJlTn4YecKas ), KpucTajinyeckas peneTka, Koppo3usi METaJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOM PEaKINH, NPEAECIbHO JOMYyCTUMAas KOHUCHTpAIUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IIOHATHH U
MIPUMEHSATH T MOHITUS [IPU OMIMCAHUU BEIIECTB U UX IIPEBPALLCHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCy COEOUWHEHUN 1o ¢opmyrnam, BHII XUMHYECKOU
CBs3U (KOBaJI€HTHAs, WOHHAS, MeETaUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTUMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAaHHWE: ONHUChIBATH W XapaKTepPU30BaTh
tabnmmunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
pa3IMyath MOHSTHS «rjaBHas mnoarpynmna (A-Tpymnma)» W «IoO0oYHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOPbIE UMEIOTCS B IEPUOANYECKOMN TabJIUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHUX DJIEMEHTOB (COCTaB U
3apsin sjapa, oOlee YUCIO DJISKTPOHOB U pacHpeiesieHue HX 10



AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHUHU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX MNEPUOJIOB U
TJIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBy YYacCTBYIOIIMX B PEAKIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPXkAasi OINHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX TMPEBpaIlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COCIUHEHHS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMUYECKON PEaKIINH;

co0Jiro1aTh paBUJia MOJIH30BAHUSI XUMUYECKOM MOCY0M U 1abOpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HWHCTPYKIUSIMU TIO BBITIOJIHEHUIO JIA0OPaTOPHBIX
XUMHUUYECKHUX OIMBITOB IO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapbonat-, (docdar-, cunukar-, cymbdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB,;

MIPUMEHSITH OCHOBHBIE OIEpPAIIMK MBICIUTEIHOU IEATeIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHHE, CUCTEMATH3aIINIO, BBISIBIICHUE IPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — JJI M3Y4YEHUs] CBOMCTB BEHIECTB U XUMHUYECKHUX
peakiuii, €CTECTBEHHO-HAYYHBIE METO/Abl TO3HAaHUS — HaOII0ICHHE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemtecTBa 1 XuMHU4ECKHUE 15 1 0 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopon. [lonstue 6 0 0 bu6mmoteka IIOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COEAMHEHUI https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pe€akuuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK
3.1 XHMHHECKHX d1eMenToB /1. 1. ! https://m.edso0o.ru/7f41837c
Mengaene-eBa. CtpoeHue
atoma
XUMHYeCKas CBA3b.
3.2 OKUCIATEILHO- 8 buGnuorexa [IOK
' https://m.edso0.ru/7f41837c
BOCCTaHOBHUTEJIbHBIC PEAKIINH
bubnunoreka LIOK
Hroro no paszexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aeMeHTOB VIA- el Cepa u eé 6 0 0 bubmmorexa LIOK
' TPYITBL. £-6p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmnsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' 2 ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gea 3. MeTaabl M HX COeIMHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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https://m.edsoo.ru/7f41a636

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYHEHUKA
Xumus. 8 kiacc: yuel. ais obmeodpaszoBarenbHbix yupexxaenuit / O.C.
["abpuensn. - 3-e uzn., crpeotut. - M.: JIpoda, 2022. - 286 c.

Xumusl. kiacc: yueb. it odieo0pa3zoBareinbHbix yupexaenuii / O.C.
I"abpuensH. - 3-e uzn., ctpeotun. - M.: Jlpoda, 2022. - 288 c.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. I'abpuensn O. C., Bockooorinukosa H. I1., furykoBa A. B. HactonbsHas
KHHUTa yauTelsa. XuMus. 8 kKi1.: Metogudeckoe mocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., SAmykoBa A. B. Tetpanp /uist 1a00paTOPHBIX OIMBITOB U
npaktudeckux padot. 8 k1. K yue6nuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: Ipoda, 2022.
3. lN'abpuensu, O. C. Meroguueckoe nocooue k yueonuky O. C. 'aGpuensna
«Xumus». 8 kiacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 109.
4. T'abpuensia, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumus». 9 knacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 108.
5. Xumus : TexHosiornueckue kapTol K yueOHuky O. C. ['abpuensina «Xumus. 8
KJ1acey : Metoauueckoe nocodue / JI. . AcanoBa. — M. : [Ipoda, 2020
6. Xumus : rexHonoruueckue kaptol K yaeOuuky O. C. ['abpuensaa «Xumus. 9
Kjacey : Mmetoauueckoe nocodue / JI. . Acanosa. — M. : lpoda, 2018
7. Xumus. 8 ki1.: KoHTpobHBIE U TPpOBEpOUYHBIE padoThI K yueOHuKy O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u
ap. - M.: JIpoda, 2022. nanasie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. «<Equnas xomnekuus [Hudpobix ObpazoBaTenbHbix PecypcoBy (Habop
mudpoBeIx pecypcoB k yueOnukam O.C. ['abpuensiaa) (http://school-
collection.edu.ru/).

2. http://him.1september.ru/index.php — xxypHan «Xumus».

3. http://him.1september.ru/urok/- Matepuainsi k ypoky. Bce paboTsl, Ha
OCHOBE KOTOPBIX CO3/IaH CAMT, OBLIN OIMYOJMKOBAHBI B XKypPHAIIE « XUMUSD.
ABTOpamu caiiTa npojenana 6osbias padboTa Mo CUCTEeMAaTU3UPOBAHHUIO
ra3eTHBIX CTaTel ¢ y4E€TOM IIKOJIBHON yu4eOHOUM MPOTpaMMBbI TIO TIPEAMETY
"Xumus".

4, www.edios.ru — Diaoc — HEeHTP JUCTAHIIMOHHOTO 00pa30BaHuUs

5. www.km.ru/education - yueOHbIe MaTepHalibl U CI0BapH Ha caiiTe « Kupun
u Medoauii»



6. http://djvu-inf.narod.ru/ - snekrponnas 6udaInOoTEKA

7. http://olimp.distant.ru/ - gucTaHIMOHHAS OJIMMITHA/IA IIKOJLHUKOB, 3a1aHHUS
U OTBETEHI.

8. http://www.alhimik.ru - mose3usie coBeTbl, 3pPEKTHBIE OMBITHI,
XMUMHUYECKHE HOBOCTH, BUPTYaJIbHBIN PEICTUTOP.

9. http://www.alleng.ru/edu/chem6.htm - omumragel Mo XMMUH, 330291 U
3aaHKs OJIUMIIMA[] 10 XUMHUH Pa3IMYHbIX JIET (C OTBETaMHU M PEIICHUSIMH, U
0e3 OTBETOB)
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