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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMM K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabLHOM TPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (penepanbHOI paboyueil mporpaMMbl BOCITUTAHUS
U ¢ yd4éTOM KOHIICTIMU TMPENoJaBaHUsl Y4eOHOro TmpeaMeTra «XuUMHS» B
oOpazoBaTeabHbIX opranusamnusax Poccutickoit denepanum.

[Iporpamma mo xuMuM Aa€T TPEACTaBICHUE O IENsIX, OOIIeH cTpareruu
oOy4eHMs, BOCHUTAHUS W Pa3BUTHUS OOYYAIOMIMXCA CPEACTBAMU YYEOHOIO
npeaMera, yCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE coJiep>KaHue,
npeaycMaTpUBaeT paclpeiesieHde ero mo KjiaccaM W CTPYKTypUpPOBaHHUE IO
pa3jenaM M TeMaM MOporpaMMbl 1O XUMHH, OMNPEAENSET KOJIUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YUYEHHS] XHUMUU C YYETOM  MEXKOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAesieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a TakKe TpeOOBaHUM K
pe3yiibTataMm 00yuYeHUs] XUMUU Ha YPOBHE LI€JIed U3yUYeHUs TpeaAMeTa U OCHOBHBIX
BUJIOB YYEOHO-TIO3HABATEIILHOM JEATEIbHOCTH OO0Y4Yarolierocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHUHU CIYXKUT OCHOBOW i (POPMUPOBAHUS MHUPOBO33PECHUS
o0Oy4aromierocsi, ero MnpejcTaBiIeHU 0 MaTepUabHOM EJUHCTBE MHpPA, BAKHYIO
poJib UrparoT (OpMUPYEMBIE XUMHEH MPEACTABICHUS O B3aMMOINPEBPALICHUSIX
SHEPrUM U 00 HDBOJIIOIMU BEIIECTB B MPUPOJE, O MYTSIX PEIICHUs TJI0O0ATbHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUIIEBOM ¥ KOJIOTUUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEH  JJII  CaMOpPa3BUTUS |
dbopmMupoOBaHUsI KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B JOpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jarolmmxcsi, HaBBIKOB HMX CaMOCTOSTENbHOW y4eOHOW  JesTEeIhbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIWMBIX KakKk B
MOBCEIHEBHOM KM3HM, TaK U B TPOPECCUOHATILHOMN JEATEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIIUICHUS, 3aKJaJbIBa€T OCHOBBI
LETTIOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YUaIOIINXCSI;



CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOIO OTHOLIEHMSI K E€CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOIMYECKOE
oOpa3oBaHHe 00YyUaIONTHUXCSI.

JlanHble HampaBieHUs B OOyYEHUUM XMMHHU OOECIIEUMBAIOTCS CHELUPHUKOIM
cColepKaHusl  y4eOHOro MpeAMEeTa, KOTOpBIM  SIBISETCA  ME€Jarormyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOIO 00ILEero 00pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOY4YalOIMMUCS CHUCTEMBl MEPBOHAYAIbHBIX MOHATUA XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUM W HEKOTOPBIX OTHAEJIBHBIX 3HAYUMBIX IIOHATHN
OPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MPOrpaMMbl IO XUMHUHU CPOPMHUPOBaAHA HA OCHOBE
CUCTEMHOTO Toaxoja K €€ m3ydeHuro. ColepKaHue CKIIAIAbIBACTCS U3 CUCTEMBI
MOHATHW O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPHUHIIMILY
IIOCJIE0BATEILHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTaBICHUN
Pa3HOrO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— ITepnoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHYECKOM CBA3H;

— TMpencTaBlIeHUNA 00 AIEKTPOJUTUYECKON JAHCCOUMAlMU BEIIECTB B
pacTBopax.

TeopeTndyeckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE ASMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAOTCS MOCIEI0BATEIBLHO OT OJHOIO
YPOBHSI K IPyrOMY, BBITIOJIHSIS (PYHKUIMU OOBSCHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMS U BO3MOXKHOCTEH IPAKTUYECKOTO0 IPUMEHEHMS U NOJy4YECHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKOW COCTABJISIOLIEH HAyYHOU KapTHUHBI MUpPa B JIOTUKE
€€ CUCTEMHOM IIPUPO/IbI, IEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHHUIO U METOIaM
IIO3HAHUA B Hayke. V3yueHne XMMHUM NPOUCXOAWT C INPUBIICUCHHEM 3HAHUU W3
paHee M3YyYEeHHBIX YUEOHBIX mpeameToB: «Oxpyxkatomuii mup», «buomnorus. 5—7
KJ1acch» U «dusuka. 7 Kaace.

[Ipy wu3ydyeHUH XUMHUU T[POUCXOJUT (QOPMUPOBAHME 3HAHUNA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTW COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIbHOCTHU YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBL. 3a1a4ua
y4eOHOT0 MpeaAMeTa COCTOUT B (POPMUPOBAHUN CHUCTEMbl XUMHUYECKUX 3HAHUN —
BaXHEHIINX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUYECKUX MOJOKEHH, JOCTYIHBIX
00001LIEHNIT MUPOBO33PEHUECKOIO XapaKTepa, A3blKka HAyKH, B IPUOOILEHUH K



HAyYHBIM METOJIaM IMO3HAHUS NPU U3YUYCHHH BEIIECTB U XMMHUECKHUX PEAKIIHii, B
(bopMUpOBaHNY U PA3BUTHU MO3HABATEIBLHBIX YMEHUHN U UX TPUMEHEHUU B y4eOHO-
MO03HABATEIBHON M y4eOHO-UCCIIeIOBATEILCKON ACSITEIbHOCTH, OCBOCHUU TPaBHUII
0e301acHOT0 OOpaIeHHS C BEIECTBAMH B IIOBCEHEBHOW KU3HHU.

[Tpu u3yueHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YCHHE MPUOOPEITU TaKue 1eJH, KaK:

— (¢$opMHUPOBAaHHE WHTEIUJICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CaMOCTOSATEIHHOMY MPHUHATHIO PEUICHHH,
CHIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HHU;

— HampaBJCHHOCTh OOY4YeHHS Ha CHCTEMaTH4YeCKOEe MPHOOIICHHE
oOydaromuxcss K CaMOCTOATEIbHOW I103HABATEIbHOW J€ATEIbHOCTH, HAyYHBIM
MeTOoJaM NO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMHUH,

— o0ecreueHne yClIoBU, CITOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITa Pa3HOOOpPa3HOM JAEATEIbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE JIf
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOwmElH (PYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE€ YyMEHHA OOBSCHATH H OILICHWBATH SIBJICHHS
OKpY’KaIoOIlIET0 MHpa, WCIOJIb3Yys 3HAHWSI U OMbBIT, MOJYYEHHbIE NPHU HU3YUYCHHUH
XUMHH, TPUMEHATh UX IIPU PeIIeHUH Mpo0sIeM B TOBCEAHEBHON )XKU3HU U TPYAOBOM
JeSITeJIbHOCTH;

— (QopmupoBanue y O0Oydaromuxcs T'YMaHHCTUYECKHX OTHOIICHUH,
NOHMMAHUS IIEHHOCTH XWUMHYECKHMX 3HAHWA 711 BBIPAOOTKH OSKOJOTHYECKH
1eJeco00pa3HOro MOBEACHHUA B OBITY M TPYIOBOH JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 310POBbsSI U OKpPYKArOIIel MPUPOIHOMN cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGWiIs W HAMpPaBICHHOCTH ajlbHEHUIIIEro
oOy4eHus.

OO1ee ynco 4acoB, OTBEAEHHBIX JJI U3yUYEHHUSI XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpasoBanus, coctaBisieT 136 waco: B 8 kiacce — 68 dacoB (2 vaca B
Hezeno), B 9 kiaacce — 68 yacos (2 yaca B HEIEIO).



COJEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHSATHSA

[Ipenmer xumuu. Poinp XuMHM B JKM3HU 4Y€JIOBEKAa. XUMHUSA B CHCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeTomax Mo3HaHWsS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XHUMHUYECKHX
aeMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas popmyna. BaaeHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTeNbHAsE aToMHas Macca. OTHOCHUTENbHAsS
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMUYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemecrBa. Monbs. MoisipHas macca. B3anMocBs3b KOJIMYECTBA,
Macchl M 4YHUCJIAa CTPYKTYpHBIX €IWMHULl BewiecTBa. Pacu€rsl mo Qopmyinam
XUMHUYECKUX COECTMHEHU.

duznyeckre U XMMUYECKUE SIBJIEHUA. XUMHUYECKasi peakius U €€ MpU3HAKY.
3aKOH COXpaHEHMs Macchl BellecTB. XUMUueckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peakUuuil (COeAMHEHUS, Pa3I0KEHHs], 3aMEILIEHUs], 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYA0H, NMpaBujiaMu paboThl B J1abopaTopuu U
npuémMamu oOpaileHus ¢ 1a00paToOpHbIM 000PYJOBAaHUEM, U3YUEHUE U ONKCAHUE
(bu3nUecKkux CBOMCTB O00pa3lioB HEOPraHMYECKUMX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (IJaBJIE€HUE BOCKA, TasHHUE JIbJa, pAacTUpPAaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
OMKMCAHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapuisi, paszyioKeHUE TMIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICHCTBHUE Kelie3a ¢ pacTBopoM cosir Meau (11),
U3y4YEHHE CIOCOOOB pa3JieieHus CMecel: ¢ MOMOUIbI0 MarHura, (uibTPOBaHUE,
BBITIAPUBAHUE, JUCTHILISAINSA, XpoMaTorpadusi, MpoBeeHNe OYUCTKH TTOBAPEHHOU
coiny, HaOJIOAEHHME U  ONHCaHWe  pe3yJbTaTOB  IPOBEJICHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJeNIed MOJEKYI
(I1IapOCTEePKHEBBIX ).

BaxHeliue npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox — aneMeHT M mpocToe
BemiecTBo. Haxoxnenuwe kuciopona B MpHPOAE, (PU3NYECKHE U XUMHUYECKHE
cBoiictBa (peakmumu TopeHus). Oxcupapl. [Ipumenenuwe xkucmopoma. CrocoObI
MOJIyYeHHUs] KHUCIIoOpoJa B JabopaTopud U MPOMBINIIEHHOCTH. KpyroBopoT
KHciopoa B mpupoe. O30H — aioTponHas MOAU(PUKALIUS KUCIOPOa.



TennoBoit 3¢(}EeKT XUMHUECKON peaklnd, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHUYECKHE pEaKUWH. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHUE MapHUKOBOTO 3 eKTa, pa3pyieHue 030HOBOTO CIIOA.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B IpupoJe,
busnueckre U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI oTydeHusl. KucmoTsl
Y COJIH.

MonspHabiii 006EM ra30B. PacuéThl M0 XUMHYECKUM YPAaBHCHUSIM.

dusnueckne CBOWCTBA BOAbl. Boaa kak pactBoputenb. PacTBOpBL.
HacelllieHHbIE M HEHACBIMIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI. OCHOBAHMS.
Ponp pacTtBOpOB B Ipupoze U B )KU3HH 4esioBeKa. KpyroBopor BoAbI B NpUPOJE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccudukanusa neopranmdeckux coeauHenuit. Oxcunbl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusmyeckne M XUMUYECKHE
CBOIMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHmii. PU3MYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan akruBHocTm meraimioB H. H. bekerosa.
[lonyueHnue KHUCIoT.

Conu. Homenkiarypa cosieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue coiei.

['eneTnyeckas CBI3b MEXKIY KJIACCaMH HEOPraHUYECKUX COECIUHEHUM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE OIPENEIICHUE COJEPKAHUs KUCIOPOJa B BO3yXE, MOJIyYCHHE,
coOupaHue, paclo3HaBaHWE€ W W3Y4YEHHE CBOWMCTB KHUCIOpOa, HAOII0ACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCJIOBUS BO3HUKHOBEHUA W
IpeKpalleHus ropenus (rmoxapa), 03HaKOMJIEHUE ¢ 00pa3aMy OKCHJIOB M OTICAHUE
UX CBOWCTB, TMOJy4Y€HUE, COOMpaAHUE, pACIIO3HABAHUE M H3YyYECHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaoM meau (II) (BozmoxHo
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HAOJI0IeHIE 00Pa3II0B BEIIECTB KOJTUUYECTBOM
1 ™Momb, wHcclieoBaHME OCOOEHHOCTEM pacTBOPEHMSI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHON MAaCCOBOM JOJIEN
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJIECUCTBHE BOJbI C MeTaJlaMU (HaTpueMm u
KaJIbIHeM) (BO3MOXXHO  HCIIOJIb30BAaHUE  BHUAEOMATEPUAJIOB), HCCIIEIOBAHUE
00pa3I0B HEOPTraHMUECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOACHHE N3MEHEHUS
OKPAaCKH MHJIUKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, U3YUYECHHUE B3aUMOCHCTBUS



okcuaa meau (II) ¢ pacTBOpoM CEpHON KHUCIOTHI, KAUCIOT C METaUIaMH, PEaKIUil
HEWUTpaIu3aluy, IOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHME OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BakHeume Ki1accel HEOPraHUYECKUX COCIUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemenToB JI. WM. MengeneeBa. Ctpoenne aroMoB. XHMHYECKAsi CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBrle MOMBITKM KIacCCU(PUKAIIMM XUMUYECKUX 3JieMeHTOB. [loHsATme o
IpyNNax CXOIHBIX DJEMEHTOB (ILEJIOYHBbIE M IIETOYHO3EMENbHBIE METaJIbI,
rajlore€Hbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(pOTEpHbIE OKCUIbI
U TUAPOKCUJIBI.

[Tepronnueckuit 3akoH. [lepuoauueckas cucremMa XuMHUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Koporkonepuoanas u nnmuaHonepuoaHas gpopmel Ilepruoanyeckoi

cucTteMbl Xxumudeckux anemeHtoB 1. M. Menneneesa. llepuonst u rpynmsl.
Pu3N4ECKUN CMBICII IOPSAKOBOIO HOMEPaA, HOMEPOB IEPUOIA U I'PYIIIBI HJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHbl. CTpoeHue
DIIEKTPOHHBIX ~ 000M04YeKk aromMoB TMepBeiXx 20 XUMHYECKHX DJIEMEHTOB
[lepnognueckon cucremsl /. 1. MenneneeBa. XapakTepucTuKa XHUMHUYECKOTO
AJIEMEHTA 10 ero noynoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paguyca aTOMOB XHMHYECKUX 3IIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOJAM.

3nauenue [leprnoanueckoro 3akona u [lepuognyueckoil CHCTEMBI XUMUYECKUX
DJIEMEHTOB I pa3BuTHs Haykh W npaktuku. . M. MenneneeB — yd€Hblii U
IpaKJaHUH.

Xumuueckass cBs3b. KoBajieHTHas (MOJsipHasT M HENOJIApHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAsI CBSI3b.

Crenenp  okucneHus.  OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  PEAKIIMH.
[Tpouecchl OKMCIEHUS U BOCCTAaHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE
rUAPOKCUIA LHWHKA C pPACTBOPAMHM KHUCJIOT M UIENOYEH, MPOBEJCHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTENbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMA
(ropenue, peakliiy pa3oKeHUsI, COSTUHEHU).

Mesicnpeomemmnoie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBA3€H MpU M3yYeHUM XUMUU B 8 Kiacce
OCYUIECTBJISICTCS. 4epe3 MCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHbIX
IOHATUH, TaK U MOHATUH, SABISAIOIIUXCS CUCTEMHBIMU I OTACNIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHS: HAyYHbIN (akT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KIacCU(PHUKAIUS, TEPUOANIHOCTh, HAOIIOACHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

duznka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKUNA 3apsiji, BEIIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHHE BEIIECTBA, ra3, (U3UYECKUE BEIUYHMHBI, CIUHHIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/bI, COMHIIE.

buonorus: orocunres, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TTOPOBI, TIOJIC3HBIC
MCKOMNAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKasi peaKIus

[Tepuonnueckuit 3akoH. [leproanyeckast cucteMa XUMHUYECKUX JIEMEHTOB /l.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHHH CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOOB, KaTHs, KAJbLIHI U UX COCTUHEHUN
B COOTBETCTBUU C TIOJIOKEHUEM »dJieMeHTOB B Ilepuogmdeckoil cucreme u
CTPOECHHUEM UX aTOMOB.

CrpoeHre BemiecTBa: BHAbI XMMHUYECKOW CBSI3U. THIBI KPHUCTAIUIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAIUIMUECKON PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJIacCaM HEOPraHUYECKHUX
COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Krnaccudukanys XuMuuecKux peakifii o pa3InyHbIM IpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TeEIIoBoMY 3(dekry, 1o
W3MEHEHUIO CTEMEHEW OKHUCJICHUS XMMUYECKHX AJIEMEHTOB, N0 0OpPaTUMOCTH, MO
y4acTHIO KaTajn3aTopa). DK30- U PHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xuMuueckod peakiuu. [loHsaTHe 00 0OOpaTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHsITHE O TOMOTEHHBIX U TE€TePOTCHHBIX
peakuusx. Ilonstue o karanuse. [lonsaTue 0 xumMuueckom paBHOBeCUU. DAKTOPHI,
BIIMSIONIME HAa CKOPOCTh XUMHUYECKOM PEaKIMH M TIOJOKEHHE XHUMHUYECKOTrO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  JAJICKTPOHHBIA  OasaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKIIUH. CocraBienue ypaBHEHUI
OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C  HCMOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OaliaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonel, aHrMoOHbl. MeXaHH3M AUCCOLMALMM BELIECTB C PA3NHMYHBIMU BHJIAMHU
xumMmu4eckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIOBUS MPOTEKAaHUS PEAKIMA HOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHUs peakiuid. CBONCTBA KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3JIEKTPOJUTUUECKON THUCCOUUALINN.
KauecTBeHHbIE peakiuu Ha HOHBL. [IOHATHE O TMAPOIN3E CONIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISAMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKHUX
BEIIECTB — METAUIOB W HEMETaIoB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU peaknu OT
BO3JICHCTBHSl  pa3IMYHBIX  ()aKTOPOB, HCCIEIOBAHUE  DIIEKTPOIPOBOJHOCTH
PacTBOPOB BEILIECTB, IpOLEcca AUCCOLUAIIMH KUCIIOT, IEJI0YeH U coliel (BO3ZMOKHO
UCIOJIb30BaHUE BHUJEO MAaTEpPHANIOB), IMPOBEICHUE OINbBITOB, WUIUIIOCTPUPYIOLIUX
NPU3HAKKM TPOTEKAHHWS pPEaKUMid HOHHOro oOMeHa (0Opa3oBaHME OCajlKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE BOJIbI), OMNBITOB, HWILIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHHE, PEAKLHH Pa3I0KECHHUS,
COCMHEHMsSI), pAClO3HABAHME  HEOPraHMYECKUX  BEIIECTB C  ITOMOIIBIO
KAauECTBEHHBIX PEaKIMl HAa HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33a4.

Hemertanibl 1 HX cOeIMHEHUS

OO6mast  xapakTepuctuka rajqoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKHUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aMMOJIEHCTBHE
C MeTaJUlaMM, HeMeTajulaMu, mienodamu). XisopoBoaopon. CoissHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJly4yeHUE, NpuMeHeHue. JlelictBue XJjiopa H
XJIOPOBOJOPOJIa HA OPTaHU3M YeJIOBeKa. BaxkHENIIINE XJTOPUIbI U KX HAXOXKJICHUE B
pUpoJe.

OO6mast xapaktepuctuka 31aeMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (U3HUecKue CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALUU KUCIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3UUECKUE U
XUMUYecKkrue cBOMCTBA. OKCHABI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnas kucioTa, Gu3nYECKue U XMMUUYECKHE CBOMCTBA (00IIME KaK MpeICTaBUTENs
KJlacca KHCIOT U crenuduyeckue). XUMHUUECKHE PEaKIUH, JIeXKaIIlue B OCHOBE
MIPOMBITIUICHHOTO CIoco0a TMOJMy4YeHUs CEpHOU KUCIOTHI. [IpuMeHeHune cepHoi
KUCIOThl. COJIM CEepHOM KHUCIOTHI, KAaueCTBEHHas peakuus Ha Cyib}ar-hoH.
Haxoxnenue cepbl u €€ COCOMHEHUM B NPUPOAEC. XHUMHUUYECKOE 3arps3HEHUE
OKpYXalolllell Cpenbl COEIMHEHUSIMH cepbl (KUCIOTHBIE OXIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPe0TBPALCHHUS.



OOmast xapakTepucTuka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, paCIpOCTPaHEHUE B MPUPOJE,
busnueckue U XumMrueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €TI0
bu3nUecKue 1 XuMHUYECKHUE CBOMCTBA, MoJydyeHue u npuMeHeHue. Conu aMMOHMUS,
uX pU3NYECKUe U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoJlydeHue, (pu3nueckrue M XUMHUUYECKHE
CBOMiCTBa (00OmMe Kak TPEACTABUTENs Kilacca KHUCIOT M crenuduaeckue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIbHBIX YAOOPEHUH.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl COeTMHEHUSIMH a30Ta (KUCJIOTHBIE
TOXKIM, 3arps3HEHHE BO3AyXa, MOYBBl M BOAOEMOB). Dochop, anIoTpOIHbIE
Moaudukauuu gocdopa, puzndeckue U XxumMuueckue cBoictea. Okcua docdopa
(V) u dochopnas kucnora, pusndeckue U XHUMUYECKUE CBOWCTBA, MOJIyYCHHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIbHBIX yI00PEHUI.

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIEHUS. Y TIIEpPO/l, aJULIOTPOIHbIE MOAUPUKALUH,
pacnpocTpaHeHue B MPUPOAE, PU3NUECKHE U XUMHUYECKHE CBOMCTBA. AJCOpOLUs.
KpyroBopor yriepona B mnpupoge. Okcuibl yriaepoga, HX (QU3HYECKHE U
XUMUYECKHE CBOWCTBA, JIEWCTBUE HAa JKUBbIE OpPraHU3MbI, IOJyYEHHE U
pUMEHEHUe. DKOJIOTHYECKre MPOoOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUMO0Te3a TJIOOAIBHOTO MOTEIJICHUS KJIMMAaTa, MapHUKOBBIA d(dext. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHe U XMMHYECKHE CBOWMCTBA, IMOJYYEHUE U
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHaT-uMoHBL. Vcmonb3oBaHMe
KapOOHATOB B OBITY, MEJUIIHE, TPOMBILIIEHHOCTH U CEJILCKOM XO035HCTBE.

[TepBoHayasibHbIE TOHATHS 00 OPraHUYECKUX BEUIECTBAX KakK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJI, IIULEPUH, YKCYCHas! KUCIIO0TA).
[TpuponHble MCTOYHHMKH YIJIEBOAOPOAOB (yrojib, MPUPOAHBIN Tra3, HedTh),
IPOAYKThl UX mepepaboTku (O€H3MH), UX pOJib B OBITY M MNPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OelIKaxX, yrieBojax — U UX
poIM B OKM3HM 4YellOBeKa. MarepualbHOe €AMHCTBO OPraHMYecKUX M|
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usznueckue U XUMHUYECKHME CBOWCTBa, IOJYy4YEHUE U
npumeHenue. CoenMHeHus KpeMHus B pupojae. O61miue npeacTaBieHus: 00 OKCUae
kpemaust (IV) u kpemaueBoi kuciote. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHele CcTpouTelbHbIE MaTepHallbl: KepaMuKa, CTEKJIO,
IIEMEeHT, OeToH, Xkene300eToH. IIpoOmembl  O€30IMaCHOrO0  HCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3IOB HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
NpOBEJCHNE KaueCTBEHHBIX PEaKlUi Ha XJIOPU-MOHBI U HAOIIOJCHHE MPU3HAKOB



WX TIPOTEKAHWS, OIBITHI, OTpPaKAOININEe (U3MYECKHE W XUMHUYECKHE CBOWCTBA
TraJOr€HOB M HX COEAMHEHWH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJICHHE C 00pa3aMu XJIOPUI0B (raloreHUI0B), O3HAKOMJICHUE ¢ 00pa3iiaMu
ceppl M €€ COECIUHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
HaOII0/IeHNE TIpoliecca OOyTIAMBaHUS caxapa MoJ JeHCTBHEM KOHIICHTPUPOBAHHOMN
CEpHOM KHCIJIOThI, U3yYEHUE XUMUUYECKUX CBOWCTB pa30aBIIEHHON CEPHON KHCIIOTHI,
pOBEJCHIE KaYeCTBEHHOW peaklMy Ha CyJb(aT-uoH U HAOII0/IeHUE MPU3HaAKa e
MpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKMMU CBOWMCTBaMHU a3oTa, ¢ocdopa u ux
COEJIMHEHUN (BO3MOXHO HCIIOIb30BaHUE BUJIEOMATEPHAIIOB), 00Opa3iaMy a30THBIX
u (ochopHBIX yI0OpeHUi, MOydeHUE, COOMPaHKe, PACliO3HABAHUE W H3yYCHHE
CBOMCTB aMMHaKa, MPOBEJACHHWE KauyeCTBEHHBIX pEakKlIWii Ha HOH aMMOHHS H
dbochar-uoH U U3ydYeHHE TPHU3HAKOB UX [MPOTEKAHHUSA, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEIbI0 (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), HM3YYEHUE MOJIENIE KPUCTAUIMYECKUX PpEIIETOK anMasa,
rpadura, (QyiiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcoOpOLMH PACTBOPEHHBIX
BEILECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHUBOrasa, MOJIYyYEHHE,
coOupaHue, pacro3HaBaHUE M U3yUYEHHE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CWJIMKAT-UOHBI U W3YUYEHHUE MPU3HAKOB UX
MIPOTEKAHMS, O3HAKOMJICHHE C MPOAYKIHMENM CHJIMKATHOM NPOMBIIUIEHHOCTH,
pelieHre SKCIEePUMEHTANbHBIX 3a/ad Mo TeMe «BaxHeillline HeMeTambl U UX
COCIUHEHUSD).

MeTaJibl 1 MX COCTUHEHUSA

OO01mmast XxapakTepuUCTHKa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux mnosiokeHuss B llepuoanueckor cucreme xumuueckux snemeHroB J[. .
MenpeneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtalmndeckas CBsA3b U
METAUIMYECKAsT ~ KPUCTAJUIMUECKass  pPEemeETKa.  DIEKTPOXMMHYECKUUA  Psif
HaIpspKeHUH MeTaioB. PU3nYecKkre U XMMHUYECKHe CBOMcTBa MeTauioB. O01ue
criocoObl moydeHus MeTawioB. [loHSATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3un. CIuiaBsl (CTalb, 4YyTryH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILJIEHHOCTH.

[[{eounble MeTauIbL: MONOKEHUE B llepmonnueckoi cucreMe XMMHYECKUX
anemeHToB . 1. MenzeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IPUPOJE.
dusznyeckue U XMMHUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus u Kainus). OKCUIIBI U
TUAPOKCUILI HATpus W Kanus. [IpuMeHeHue IIEJIOYHbIX METaUIOB M UX
COCIMHEHUM.

[Ilenouno3eMenpHbIE METAUIbl MAarHMd W KajbLUW: T[IOJIOKEHHE B
IIepuoanueckoi cucreMe XuMU4ecKux 3yemeHToB [l. 1. Meneneesa, ctpoeHue ux
aTOMOB, HaxOXxJeHue B npupoae. u3znyeckue 1 XMuMUYECKUE CBOMCTBA MAarHus U



Kayiblusl. BaxkHeiiine coequHeHns Kanbius (OKCUT, TUIPOKCU]T, COJIN). JKECTKOCTH
BOJIBI M CIIOCOOBI €€ YCTpaHEeHHUS.

AJIFOMUHHI: TI0JI0keHUE B [leproanyeckor cCuCTEME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHrue aTtoMa, HaxoXAeHUE B mpupone. Dusmyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHIA U THAPOKCUIA
ATOMHUHUSL.

Kenezo: nomoxenne B llepuoanueckor CHCTEME XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpO€HHME aToma, HaXOXKICHHWE B mpupone. Pusmyeckue u
XUMHUYECKHEe CBOMCTBA xkene3a. OKcubl, rupokcuibl 1 cou xxenesa (II) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME ¢ oOpa3lamMy METalIoB U CIUIaBOB, UX (DU3UUECKUMU
CBOMCTBAMH, M3YYECHHE  PE3YJbTATOB  KOPPO3HUH  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBUA OKCHUIA
KaJblIU U HATpUsi C BOJOH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
VICCJIEIOBAHNE CBOWCTB KECTKOW BOJBI, IIPOLIECCA FOPEHUsS XKeNe3a B KHUCIOPOE
(BO3MOXXHO  HCIOJB30BAHME  BUJEOMATEPUATIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIINI Ha HOHBI: MarHHsI, KAJIBIUS, ATFOMUHUS, ITUHKA, xere3a (1)
u xenesa (I11), menu (I1), HaGmromeHWe W OMHMCAHHME IMPOLIECCOB OKpAIIMBAHHS
IJJaMEHH WOHAaMU HaTpus, Kalus U KajabUus (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), CCIEA0BaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCH 1A AITFOMUHUS U
IMAPOKCUJIA LIMHKA, PEIICHUE HKCIIEPUMEHTAJIbHBIX 3a7au 1o TeMe «Baxueiiue
METaJUIbl U KX COETUHEHUSD.

XHMUA ¥ OKpPY:KaoUas cpeaa

BemecTtBa M marepuanbl B IOBCEAHEBHOW KM3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX 0KOTAX U OTPABJICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpPYXKaroleld cpeabl (mpelrenpHas AOIMyCTUMast
KOHIIeHTpalus Bemects, nanee — [1/IK). Ponb xuMun B penieHn# 3K0JIOTHYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3ydyeHre o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIUMEpPHBIE
MaTepualbl).

Mesicnpeomemnule céasu

Peanuzanus MeXnpeaMeTHBIX CBsA3€H Npu M3ydeHMH XuMuu B 9 Kiacce
OCYUIECTBJISICTCS. 4Yepe3 HCIOIb30BaHUE KaK OONIMX €CTEeCTBEHHO-HAYYHbIX
MOHSATUM, TAK W MOHATHUH, SBJIIOLNIMXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.



OO1ue ecTecTBEHHO-HAYUHbIE TMOHATHSA: HAY4YHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIaccu(uKaluus, TEPUOAUYHOCTb, HAOIIOCHHE,
OKCIIEPUMEHT, MOJICTUPOBAaHUE, HW3MEPCHHE, MOJCIb, SBICHUE, MAPHUKOBBINA
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

dusuka: MmaTepus, aToM, FIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaMOaKTUBHOCT, MOJIEKYIa, ANEKTPUUICCKUIT 3apsi, TIPOBOTHHKH,
MOJyIPOBOJIHUKH,  JTUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TeENO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, paCTBOPUMOCTH, KpUCTAIINIECKast
pemérka, CruiaBbl, (PU3MYECKHE BETUYHMHBI, €AWHHUIIBI M3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMA, MHHEpAJbHbIE
yA00peHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TOPOABL, IOJIE3HBIE
UCKOIIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIM4HOCTHBIE pE3yNbTaTbl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XUMHH B €IMHCTBE Y4YEOHOW H
BOCIIUTATEJILHON ACATEIIBHOCTU B COOTBETCTBUU C TPAAULUOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMA M JOyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMM, IIPUHSATBIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT ITpolieccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAITM3ALMH 00yUYarOIIHUXCS.

JIM4HOCTHBIE  PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJACTBOBATbCA CHCTEMOM NO3UTHBHBIX I[IEHHOCTHBIX OPUEHTAlMM U
pacLIMpEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOT'O OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJICIWIO, NTOHMMAHMS 3HAYEHUS XHMHUYECKOW HAYKH B JKU3HHU
COBPEMEHHOr0 OO0IIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHONM HMH(OpMamuei o
IIEPENOBbIX JOCTIIKEHHUSAX M OTKPBITUAX MHMPOBOM M OTEYECTBEHHOM XWMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTpOHCTBE MUpPa U OOLIECTBA;

2) rpaskKAaHCKOT0 BOCIIUTAHUS:

IIPEACTABICHUS O COLMAIBHBIX HOPMAaX M IPAaBWIAX MEXINYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIEAOBATEeIbCKOM, TBOPYECKOW H  APYrUX  BUJAX
JeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM MAESITENbHOCTU MpHU
BBINIOJIHEHUH YYEOHBIX, IIO3HABATEIbHBIX 3aJa4, BBINOJIHEHUH XHMHYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
Y B3aMOITOMOIIH B MPOILIecce 3TOM yueOHOM NesITeIbHOCTH, TOTOBHOCTH OILICHUBATh
CBOE MOBEACHUE M IOCTYIIKM CBOMX TOBAapUUIEHM C IO3ULIUM HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XMMHUYECKOW PEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJIAIOLINE
OCHOBY JUIsl TIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHUHBI MUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJABI, B3aHUMOCBA3SAX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B MO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHUBBI, HAMPABJIECHHBIE HA IOJYYEHHE HOBBIX 3HAHUW IO
XUMHUHM, HEOOXOJMMBIE i OOBSICHEHUS HAOIIOJAaeMBIX IMPOILIECCOB W SIBICHU,
MO3HABATENIbHOM, MHPOPMAIMOHHON W YUTATENbCKOM KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOATEIBHONU PabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JOCTYMHBIMH TEXHHUUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0 U TO3HAHHUIO, JIO003HATEIBLHOCTh, TOTOBHOCTh W
CIOCOOHOCTh K  €aMOOOpa30BaHHWIO, TMPOCKTHOWM W  HMCCIIEI0BATEIHCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBLTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3/I0pPOBBIA 00pa3 »KWU3HH, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aTKOI0Jisg, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTH COOMIOJICHUS] TMpaBuUi OE€30MACHOCTH TMpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO TTpodeccuil U Tpyaa pa3IMuyHOIo poja,
YBOKEHHE K TPYAY U PE3yJbTaTaM TPYAOBOU NEATEIIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  MPEAMETHBIX 3HAHUH 1O  XUMHUH, OCO3HAHHBIA  BBIOOD
WHIMBUAYAJIbHOU TPACKTOPUHU MPOJOHKEHUsT 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeTHON Mpo(eCcCHOHATBLHON ISSITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHOMN CPElIE;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

HKOJIOTUYECKH 11€JIeCO00pa3HOE OTHONICHHE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emJile, OCHOBE €€ CyLIECTBOBaHUS, IMOHMMaHUE I[IEHHOCTU 3J0pPOBOTO H
Oe3omacHOoro oOpa3a >KU3HHM, OTBETCTBEHHOE OTHOLIEHUWE K COOCTBEHHOMY
(bU3NYECKOMY U TICUXMYECKOMY 370POBBIO, OCO3HAHME LIEHHOCTH COOJIOJICHUS
MpaBuJI 0€30MacHOTO MOBEICHUSI TIPU pabOTe ¢ BEIIECTBAMMU, a TAKKE B CUTYAIIUSX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJy4aeMbI€ MPU U3YYCHUH XUMHH, IS
pEILICHUS 33a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH NPUPOJIHON CPEIOU, ISl TOBBILICHUS
YPOBHSI  OKOJIOTUYECKOW  KYJbTYpPhI, OCO3HAaHHA TJIOOAJTBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M MyTeH UX PEIICHUS MOCPEICTBOM METOJIOB XUMMH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocrtaBe wmeTanpeaMeTHBIX PE3yJbTATOB BBIACISIIOT 3HAYUMBIC IS
dhopMUpOBaHUSI MUPOBO33pEHHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPUSI, IPUHIINII,
runore3a, (Qakr, CUCTEeMa, NPOLECC, OHKCIEPUMEHT U JpPYroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax M IMO3BOJISIOT Ha
OCHOBE 3HAHWI W3 3THX MPEAMETOB (DOPMUPOBATH MPEJCTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC yYUeOHbIE NEUCTBUS (ITI03HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSATHBHBIC), KOTOphIE oOecneunBaroT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ILJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
NESATETbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHHUS WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIIUICHUS] TP OCBOCHUH
3HAHWH: PacCKPBIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIICTSATH UX XapaKTEPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMH TMOHSTHSIMH), HUCIOIB30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHHM, BEIOMpPATh OCHOBAHUS U
KpUTEPUH ISl KiIacCU(PUKAIIMM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaAKIIHil,
yCTaHABIMBATh MPUINHHO-CIICACTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3YyYCHHS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHAYKTUBHBIC, ICIYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOYEHUS;

yMEHUE TPUMEHSATh B TMpoOIecCCe IMO3HAHUS TOHATUS (TIPEIMETHBIE W
MeTaIpeIMETHBIC), CHMBOJIMYCCKHEC (3HAKOBBIE) MOJICIIH, HCIIOIh3YEMbIE B XHMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJIETBHBIC TIPEACTABICHHS —
XUMHUYECKUU 3HaK (CUMBOJ JJIEMEHTA), XUMHUYecKas ¢opmysia U YpaBHEHUE
XUMHUYECKON PEaKIUU — MPU pelIeHUN yueOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM
ATUX MOJENBHBIX TPE/ICTABICHUN BBISBIATH U XaPAKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEAKIIHH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHE HCIIOJb30BaTh MOCTABJIICHHBIE BOIMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHWS, & TAK)KE B KAU€CTBE OCHOBBI JJIs1 POPMUPOBAHUS THUIIOTE3BI ITO TIPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpPETEHNE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMU W TPOBEICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HAONIOJaTh 3a XOJOM MpoIlecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yibTaT, (OPMYyIUPOBATh 0OOOIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICOBAHUS, COCTABIIATh OTYET
O MpoJIeNITaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATh HH(POPMAIIHIO
pPa3IMYHBIX BHJIOB W (hOPM TIPEICTABIICHHUS, MTOTyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4YHO-TIOMyJIIpHAsE  JUTEpaTypa XWMHUYECKOTO COJCP)KaHUs, CIPAaBOYHBIC
nocoOus, pecypcel MHTEepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHHE MPUMEHATh Pa3InYHbIE METOJBI M 3alpOoChl NPU MOUCKE M OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX ISl BBITOJHEHHS
y4eOHBIX U TO3HABATEIBHBIX 33J1a4 OMpPEAeIEHHOTO THIa, MIPUOOpPETEHUE OIbITa B
0o0JaCTH  UCHOJIb30BaHUS  MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIQJICHUE KYJIBTYPOU aKTHBHOTO HCIIOJIb30BAHHUS PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMpATh ONTUMANIbHYIO (OpMY IpeacTaBieHus HHGOPMALIUU U
WLTIOCTPUPOBATh peIIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpaMMmamy,
JIpyruMu opMamu rpaduKu ¥ ©X KOMOWHALIMSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4yeOHOW U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIIJIECHHOCTH,
CENIbCKOTO XO3SICTBA W TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOTHON
CpEIBl.

KoMMyHuKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe NelCTBUS:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XOJI€ AUaora u (WiK) AUCKYCCUH) MO CYIIECTBY
oOcyxgaeMol TeMmbl, (QOpPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TIPEATIOKEHHOM 3a/1a4H;

YMEHHS ~ TPEACTaBIsITh  TOJYyYEHHBIE  pE3yibTaThl  IMO3HABATEIHHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaThb MPE3CHTAINIO
pEe3yJIbTaTOB BBHIMOTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (71a00paTOPHOTO OTIbITa,
J1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTpPYJHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABAaTEIIbHOM W HMCCIIEOBATENbCKON  NIEATENHHOCTH TPU  pEHICHUH
BO3HUKAIOIIUX TPoOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuid (00Cy X aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEWCTBUW, OIpeneJeHHue KpPUTEpPUEB IO OICHKE KadecTBa
BBITNIOJITHEHHOM paboThI U JpyTHe).

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

YMEHHE CaMOCTOATEIbHO OMNPENENATh LEIN JAeATEeIbHOCTH, IUIaHUPOBATH,
OCYILECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTh, BHIOUPaTh Hanbosee 3PGEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENBHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WJIH KOPPEKTHPOBATH
MIPEUIOKEHHBIM AJIrOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BELIECTBAX M PEaKLHUsX,
OLICHWBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBICHHOM IIeNid, yMEHHE
UCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPe/IaracMble B yCJIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pPE3yJNbTAaTOB IO OCBOCHHUIO 00S3aTENLHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW (eaepaiabHO padouell mHporpaMMmoi,
BBIJIETISIIOT: OCBOCHHBIE O0YUaIOIUMUCS HayYHbIe 3HAHUS, YMEHHUS U CIIOCOObI



JNEUCTBUN, CcHenuPUIECKue [ TNPEAMETHOM o00JacTH «XUMHUS», BHUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOTO  3HAHWS, €ro HHTEPIpPETaINH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonIiy oOydenus B 8 kiacce nmpeaMeTHbIe pe3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10J151 XUMUYECKOTO JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIIECHb
OKHCIICHUS, XUMHUYECKasl peakiusi, KiaccupUKalus PpEeaKluid: peakiuu
COCIMHEHUS, PEAaKUUU PA3JIOKEHUS, pEaKUUHU 3aMEIICHHS, pPEaKIHH
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJIOBOM 3 (PeKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTAIIb, PaIUyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJsIpHAsi KOBAJEHTHAs CBSI3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHWUOH, pPacTBOP, MaccoBas JOJisI BEIIECTBA
(porieHTHAs! KOHIIEHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSTH 3TH HOHITHUS MIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUISl COCTaBJeHUS (opmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCY COEIWHEHUH IO
dbopmysaMm, BHUJ XUMHYECKOW CBsI3M (KOBAJIGHTHAsT W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. Menngeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPHUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUUYECKUX BJIEMEHTOB OT UX TosiokeHus B llepumomndeckoit cucreme,
3aKOHOB COXPaHEHHWs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUsI, 3aKOHa ABOTaJIpo;

e OINKCHIBATh U XapakTepu3oBaTh TaONMuHyr0 Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUS «IJIaBHAs
noarpymnma (A-rpymnma)» u «mnobounas noarpynmna (b-rpymnma)», mansie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAYECHUS, KOTOpPbIE HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux a3nementoB J[. U.
MeHieneeBay ¢ YUCIOBBIMU XapPAaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsif Aapa, O0IIee YHCIO AIEKTPOHOB U
pacnpeiesIeHUe UX M0 AIEKTPOHHBIM CIIOSM);

KJacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBY YYacTBYIOIIMX B pEaKUUU
BEIIIECTB, 0 TETIOBOMY (D (eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJITBEPXKAAsl ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3IMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMUMHUYECKOTO 3JEMEHTa IO (QOopMylie COECIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOUN peaKIny;

PUMEHSATH OCHOBHBIE ONEpPALlU MBICIUTEIbHOMN IE€ATEIbHOCTH — AHAJIN3 U
CUHTE3, CpaBHEHHE, OOOOIeHHe, CHCTEeMaTU3alrio, KiacCu(pUKaIUIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBSA3€H — JJIl M3YyYEHHsI CBOMCTB
BEIIECTB M XMMHMYECKUX PEAKLUUH, €CTECTBEHHO-HAyYHBIE METOMbI
NO3HaHUS — HaAOJOJIEHUEe, W3MEpPEHHE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CJIeIOBaTh MTpaBUiIaM MOJIb30BAaHUSI XUMUYECKOW OCYA0M U Ja00paTOPHBIM
o0opyJOoBaHMEM, a TakKe IMpaBuUjiaM oOOpalieHusi C BEIIEeCTBAMH B
COOTBETCTBHUM C HWHCTPYKIMSMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(BomopoJa M KHUCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEAEIEHHOM
MacCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U NPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO0 PACHO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TTOMOIIbI0 MHIUKATOPOB (JIakKMycC, heHOI(PTAICUH, METUIOPAHK

U pyTHE).

K xoH1y oOydenus B 9 Kiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKMX TOHSTHH: XUMHUUYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHUOH, MPOCTOE BEIECTBO,
CIIOKHO€ BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasi CBA3b, TEIJIOBOU A((HeKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PacTBOpP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, BJEKTPOIUTHYECKAS HCCOLMALMSA, PEAKLMU HOHHOTO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHUE, aJNIOTPOIIHNS,
aM(pOTEPHOCTb, XUMHAYECKas CBSI3b (xoBajIeHTHas, MOHHAs,
MeTaNIn4yecKas), KpucTauimueckas perérka, Koppo3usi METaJlJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW pEeaKIUU, MPEIETbHO JOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATUI U
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALCHUN;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY JUIsi COCTaBieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OMPENIENATh BaJICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
OTIpe/IeIEHHOMY KJIacCy CO€IMHEHMN 1o (opmysiaM, BUJ XUMUYECKON
CBS3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTATUTUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbica Ileprommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
TabnuuyHyto popmy Ilepuoauyeckoil CHUCTEMBI XMMHUYECKHX SJIEMEHTOB:
paznuyaTh MOHATHS «IJlaBHas mnoArpynna (A-rpymnma)» U «oOodHas
noarpynmna (b-rpynma)», manbie u OOJBIIME TEPUOIBI, COOTHOCHUTH
0003HaYeHUS], KOTOPbIE UMEIOTCS B IEPUOAMUECKON TaOJIUIIE, C YUCIOBBIMU
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsAn  sAApa, OOWIee YHWCIO JJIEKTPOHOB M PACIpENEeHHEe HUX IO
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpelesiax MalbIX MEPUOJ0B H
[JIaBHBIX HOJATPYMIH C YYETOM CTPOCHUSI UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy W COCTaBY YYacTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME W CHEIU(PUISCKUEC XUMHUUYECKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsi OMHCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTAaBIISAITb YPABHEHUS DJIEKTPOJUTUYECKOM JUCCOIMALMUA  KHUCIIOT,
LIEJI0YEH U COJIEU, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, YypaBHEHHMsS peakUuuid, MOATBEPKIAAIONIMX CYIIECTBOBAHHE
TEeHETUYECKOM CBSI3U MEX]Ty BEIIECTBAMH Pa3INYHBIX KJIACCOB;
pacKppIBaTh CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca ITUX PEeaKIuii;
IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTpPOCHWS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTEIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIEeMEHTa Mo ¢opMylie COCIUHEHUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B paCTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHHIO
XUMHUYECKOHN peaKilny;

cOOJTIOIaTh TIPaBHIIA TIOJIB30BAHUS XUMUYECKOM MOCYI0M U Ta0OpaTOPHBIM
o0opynoBaHMEM, a TakXKe TMpaBuia OOpallleHHs C BEIIECTBaMH B
COOTBETCTBUM C HHCTPYKLUMSIMM 110 BBINOJHEHUIO JITAOOpPaTOPHBIX
XMMHUYECKUX OTBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(aMMuaka M yriekucioro rasa);

IPOBONTD PEAKITNH, TTOITBEPKIAOIIUE KAaU€CTBEHHBIN COCTAaB Pa3IMYHbIX
BEIIIECTB: PACMO3HaBaTh OMBITHBIM MYTEM XJOpUA-, OpOMHI-, HOIHI-,
kapOonat-, (Qocdar-, cunukar-, cynbdar-, THIPOKCUA-HUOHBI, KATUOHBI
AMMOHHMSI U HMOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OTIEPAIlUU MBICIUTEIHHON JAESTEIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATU3aIl1I0, BBISIBICHUE TPUUNHHO-
CIIEICTBEHHBIX CBA3E€H — JI1 U3yUEHUS] CBOMCTB BEIECTB U XUMUYECKUX
peakuui, ecTEeCTBEHHO-HAay4yHble METOJbl [O3HAaHUA — HaOJIOJeHHE,
U3MEpEeHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koau4vecTBo yacon
Ne HaumeHnoBaHue pa3iesioB u DJieKTpoHHbIE (I (PPOBBIE)
n/n TeM MPOrpaMMbl Bcero Konrpoabieie TpakTueckue o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3nen 1. [lepBoHavaibHble XUMHYECKHE TIOHSITHSI
Xumusa — Ba)kHas 00J1aCcTh
©CTECTBO3HAHUS U bu6mmoreka [IOK
MPAKTUYECKOU AEATEIbHOCTU https://m.edsoo.ru/7f41837c
11 YyenoBeKa. DKCKYPCHsI U 5 ) [udposas nabopaTopus 1Mo
3HAKOMCTBO ¢ TIpodeccueit xumuH (yueHndeckas), Habop
Bpaua B OTJIEJICHUH 001IIeit OI'D mo xumun, MUKpOCKOIT
BpaueOHON MPaKTUKU uuppoBoit, HOyTOyK, MDY
c.BopotHee
bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢
19 BemecTBa n xumMuaeckue 15 1 [udposas nabopaTopus 1Mo
peakuuun xuMuu (yueHuueckas), Habop
OI'D no xumuu, Mukpockon
uudpoBoit, HOyTOyK, MDY
Hroro o pazneny 20
Pa3nen 2. BaxHelilue npeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB
51 Bo3znyx. Kucnopon. [Touarue 6 bubmuoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bomopon. ITonstue o 8 1 bu6mmorexa [IOK

KHUCJIOTax U COJIAX.

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

2.3

Boga. PactBopsl. [Torstue 06
OCHOBAHHUIX

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837c
[udposas nabopaTopus 1mo
xumuu (yuenundeckas), Habop
OI'D no xumuu, Mukpockon
1 poBoii, HOYyTOYK, MDY

2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COCTMHECHUI

11

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
[udposas naboparopus 1o
xumu (yueHundeckas), Habop
OI'D no xumuu, Mukpockon
U poBoii, HOyTOyK, MDY

Hroro no pazneny

30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumnueckux 3jaeMeHToB /. . MenaesneeBa. Ctpoenne aToMOB.

Xumuueckas ¢cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE pPeakuumn

Ileproauueckuii 3aK0H U
[Iepnoanueckas cucrema

bubmuoreka [JOK
3.1 .. 7
XHMHIECKHX DIICMEHTOB /| https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue
aToma
bubnmnoreka [JOK
https://m.edsoo.ru/7f41837c
XuMudeckas CBA3b.
[Mudposas nadbopatopus 1no
3.2 OKUCIUTENbHO- 8
xumuH (yueHndeckas ), Habop
BOCCTaHOBUTENIbHBIE PEAKIIUU 0I5 mo e, W00,
nudposoi, HOyTOyK, MDY
Hroro no pazneny 15 Bubnmorexa LTOK

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

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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9 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
No 11/n HaumeHoBaHue pa3iesioB 4 TeM Korrrpoasrsie | Tpaktiseckue (ungposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3jnen 1. BemecTBO M XUMHUYECKHE peaKIUU
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka LIOK
OCHOBHBIX Pa3J/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka LIOK
peakuuiu https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
[udposas naboparopust
13 DNEKTPOIUTHYECKAs JUCCOLUAIIHS. 3 1 1 0 XUMUHU
XUMHYECKUE PEAKIIMU B PACTBOPaX (yuenunueckas), Habop
OI'D o xumumu,
Muxkpockorn nuppoBoif,
HOYyTOYK, MDY
Hroro no pazneny 17
Pa3nen 2. HemeTa/sibl M MX COeTHHEHHUS
91 OO11ast XapakTepUCTUKA XUMUYECKUX 4 1 bubnuorexa [IOK
aneMeHToB VIIA-rpynmel. ["agorenst https://m.edso0.ru/7f41a636
bu6mmoreka [JOK
OO11ast XapakTepUCTUKA XUMUYECKUX https://m.edsoo.ru/7f41a636
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 [Mudposas nadbopaTopust

COEIUHEHUS

10 XUMHUHU
(yuenmnueckas), Habop



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

OI'D no xummumu,

Muxkpockorn 1iu(poBoH,
HOYTOYK, MDY

OO61mas xapakTepucTUKa XUMHUYECKUX

bu6mmoreka [IOK
2.3 aJIeMeHTOB VA- . Azot, pocho 7
JCMEHTOB VA-TPYIIB. A3OT, $oc(op i X https://m.eds00.ru/7f41a636
COeIHEHUS
OO0m1as xapakTepuCcTUKa XUMUUECKUX
2.4 3neMeHToB [VA-rpynmel. Yriepon u 8 bubmorexa [JOK
' . Py ’ poat https://m.edsoo.ru/7f41a636
KPEMHHUU ¥ UX COCTUHCHUS
Hroro mo pazneny 25
Pa3znen 3. Meraibl M MX COeTHHEHUS
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
[Mudposas madboparopust
[0 XUMUHA
3.1 OO01111€e CBOIICTBA METAIIOB 4
(yuennueckas), HaGop
OI'D o xumumu,
Muxkpockor nudpoBoit,
HOYTOYK, MOV
bu6mmorexa [IOK
https://m.edso0.ru/7f41a636
[udposas mabopaTopust
10 XUMHUHA
3.2 Bakneiime MeTalIbl 1 UX COSIUHEHUS 16
(yuenmueckas), Habop
OI'D no xumum,
Muxkpockor i poBOH,
HOYTOYK, MDY
HWroro no pazneny 20



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

Pa3zjnen 4. Xumusi 1 OKpy:Kawuas cpeaa

BCH_IGCTBa 1 MaTCpHraJibl B J)KU3HU YCIIOBCKA.

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
[Mudposas madboparopust
10 XUMHUHN

4.1 gKCKypcmi Ha Arpokomiuiekc «KonesaBon 3 (yuenmueckas), Ha6op
aMapCKuD, OI'D no xumumu,

Muxkpockor nudpoBoit,
HOYTOYK, MDY

Hroro mo pazneny 3

p 3 bu6mmoreka [JOK

C3C€PBHOC BPEMA https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYHEHUKA

» Xumus, 8 xknacc/ Pymsutuc I'.E., ®enpaman @.I"., AkumonepHoe 00111eCTBO
«M3narensctBO «lIpocBemienne»
* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkurioHepHoe 00111eCTBO

«HBI[&TCJII)CTBO <<HPOCB€IH€HI/IG))

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Xumus : ypoku B 8 kiacce : nocoodue nmust yuurens /H. H. 'apa

Xumus. Ypoku B 9 knacce : mocodue juist yuurens /H. H. Napa
MATEPUAJIBHO-TEXHUYECKOE OBEYIIEYHEHHUE

OO6opynoBaHue 1IEHTpa 00pa30BaHUs €CTECTBEHHO-HAYUYHOU U
TEXHOJIOTHYECKOW HampaBieHHocTel «Touka poctay: L{udposas nadboparopus

o xumuu (yuennueckasi), Habop OI'D no xumuu, Mukpockon uu@poBoi,

HOYTOYK, MDY

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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