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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (penepanbHO paboyeit mporpaMMbl BOCTIUTAHHUS
U C Y4€TOM KOHLEMIMHU TMpernojaBaHus y4yeOHOro mnpeamera «XuUMHUS» B
oOpasoBaTelbHbIX Opranu3anusx Poccutiickoit deaepamuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHTAHUS W PA3BUTHUS OOYYAIOIIMXCS CPEeICTBAMHU y4eOHOTrO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coZiepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiv3anuu TpeOOBaHHWM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHWE XWMHUHU CIY)KUT OCHOBOM i (POpMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud U 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MYTSIX PELICHUS TI0OATbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMuUpoBaHUs KYJIbTYphl IMYHOCTH, €€ 001eH U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MIOBCETHEBHOM JKU3HU, TaK U B IPO(ECCUOHAIBHOM 1€ATETbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHMSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B DKOJIOIMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBieHHUs B OOYyYEHHMM XUMHUU OO€CHEUMBAIOTCS CIEeUU(PUKON
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
a/IalITUPOBAHHBIM OTpa)keHHEM 0a30BOW HayKU XMMHH Ha OIpeelIEHHOM JTare e€
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOLIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX IMOHSATUNA XUMHUHU, OCHOB
HEOPraHMYECKOW XMMHHM M HEKOTOPBIX OTHENbHBIX 3HAYUMbBIX TOHSATUN
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxona k e€ msydeHuro. CopepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOU
peakuu. OOe O3TH CUCTEMBI CTPYKTYPHO OpIaHHU30BAHbI 10 MPUHLUIY
MOCJIEIOBATEIHHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IMPEACTABICHHIM
pPa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHU O CTPOCHUH aTOMa U XMMUYECKOH CBS3H;

—IPEACTABICHUI 00 3JEKTPOTUTUUECKOM JUCCOLMAIIMY BELIECTB B pACTBOpPAX.

Teopernueckue 3HaHHWA pacCMaTPHUBAIOTCI HAa OCHOBE SMIIMPHYECKU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIO0BATEIILHO OT OJJHOTO
YPOBHS K IPYroMy, BBIMOJIHSS (QYHKIUHA OOBSICHEHHS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEM MPAKTUYECKOTO PUMEHEHHUS U TIOJyYEHHUS N3y4aeMbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
IIPEACTABIICHNS] O XUMHUYECKON COCTABJIAIOIIEW HAYyYHOW KapTUHBI MHUpA B JIOTHKE
€€ CHCTEMHOM IIPUPOJIbI, IEHHOCTHOI'O OTHOILIEHUS K HAyYHOMY 3HaHUIO U METOZaM
MO3HaHUA B Hayke. M3yueHue XUMUU NMPOMCXOAUT C NPUBJICYECHUEM 3HAHUU W3
paHee M3y4EHHBIX y4eOHbIX mpeaMmeroB: «Okpyxaromuil mupy», «buonorus. 5—7
Kiaccb» U «dusnka. 7 Kiacey.

[Ipy wW3ydyeHUH XHMHUHU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUA OCHOB
XMMHUYECKON HayKH Kak O0JIacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHUYECKOM
JEeSTENbHOCTHU YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHL. 3a/1a4ya
y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHUU CUCTEMBl XMMUUYECKUX 3HAHUNA —
BaXHEHUIINX (PAKTOB, MOHATU, 3aKOHOB U TEOPETUYECKUX TMOJIOKEHUH, JOCTYITHBIX
000011IeHUII MHUPOBO33PEHUECKOI0 XapaKTepa, A3blka HAayKd, B MPUOOLIEHUU K
HAay4YHBIM METOJAaM MO3HAHUS MPU U3YYEHUH BEIIECTB U XMMHUUYECKUX PEaKUHi, B



(dbopMUpOBaHUY U PA3BUTHUU [TO3HABATEIHLHBIX YMEHUN U X TPUMEHEHHUH B y4eOHO-
MO3HABATEILHON M y4eOHO-UCCIIEIOBATEIBCKON e TEIbHOCTH, OCBOEHUHU MPABUI
0e30macHOro o0OpaleHus ¢ BeIeCTBAMH B TTIOBCEHEBHOM JKU3HU.

[Ipy uM3ydeHHH XMMUU HAa YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPETH TaKHe 1eTH, KaK:

— (opmupoBaHHe WHTEIJIEKTYaIbHO Pa3BUTOW JUYHOCTHU, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO PEIICHH,
CIIOCOOHOM aanTUPOBATHC K OBICTPO MEHSIIONITUMCST YCIIOBUSIM JKH3HU;

—  HampaBJICHHOCTh  OOYYEeHHMs] Ha CHCTEMAaTHYeCKOe  MPHOOIICHUE
OoOyJaroImuXxcs K CaMOCTOSATEIBHOW T03HABATEIBLHON JCATCIBHOCTH, HAyYHBIM
METO/JaM TO3HaHUS, (HOPMHUPYIOIINM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrieueHre yCI0BUM, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00yYarOIIUMUCS
OTBITA PAa3HOOOPA3HOW MEATETHLHOCTH, TMO3HAHWS W CaMOMO3HAHUS, KIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JUIs
Pa3IMYHBIX BUAOB ICATEILHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSCHATH U OICHUBATH SIBJICHMUS
OKPYKAIOIIEro MHpa, WCIOJB3Yys 3HAHUS WM OMBIT, MOJYYCHHBIC MPH H3YICHHH
XUMUH, IPUMEHSITh UX MPU PEIICHUU MPOOJieM B TOBCEIHEBHOM KU3HU U TPYIOBOU
e TENbHOCTH;

— (dopMupoBaHue y OOyYalOlIUXCS TYMaHUCTUYECKHX OTHOIICHUH,
NMOHVMAaHUSl TEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DKOJIOTHYECKHU
1enecoo0pa3Horo MOBEACHUST B OBITY W TPYIAOBOW JEATEIBHOCTH B LEJSAX
COXPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUiIsl W HAMPaBICHHOCTH NaTbHEHIIIETO
o0yJeHus.

OO111e€ YKCIT0 4acoB, OTBEAEHHBIX IJIs1 H3Y4YE€HUS XHMUHU Ha YPOBHE OCHOBHOI'O
oO1ero o6pazoBaHus, cocTaBiisieT 68 yacoB: B 8 Ki1acce — 2 yaca B HEJIEJIO.



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoOnbI pa3esieHus: CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENBHAS aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast JoJi1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KommuectBo BemectBa. Momb. MonsipHass macca. B3anmMoCBs3b KOJIMUECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuérbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

@uU3NYECKUE U XUMHUYECKUE SIBICHUS. XUMHUUECKas PEakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XUMHUYECKHMe ypaBHeHHs. Kiaccudukanms
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0M, paBujiaMu pabOThl B J1Jab0OpaTopuu U
npuéMamMu oOpaleHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3yYEHHUE U OMUCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMs BOJbl) U XMMHUUYECKHX (TOPEHHE CBEYHU, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOII0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pa3joKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCHIIA
meau (Il) mpu HarpeBanuu, B3auMoaelcTBUE Kene3a ¢ pacTBopoM coiu meau (11),
M3YYEHHE CIIOCOOOB pa3fesieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
coliid, HaOJIOJEHWEe U  ONHWCAaHUE  pEe3yJbTaTOB  IMPOBEJCHHUS  OIbBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(11apoCTEeP>KHEBBIX).

BaxHeiilue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 2jeMEHT M IPOCTOE
BelecTBo. HaxokaeHue kuciopoja B mOpupoae, (PU3HMUYECKUE U XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI
MOJIYYCHUSI KUCTIOpOJla B JIaDOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.



TemoBoit >gdekT XUMHUYECKOM peakluu, TEPMOXMMHUYECKHUE YpaBHEHUS,
9K30- U DHAOTEPMUUYECKHE pEaKIuu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, YCUJIEHHE MTAaPHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOT'O CIIOS.

Bonopon — anemeHT u mpoctoe BeniecTBo. Haxoxnenue Bo1opoia B IpUpo/ie,
bu3MYeCKre U XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI MOoTyYeHus. KUcIoTh
U COJIN.

MounspHbiii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boxa Kak pacTBOpUTElb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHbIE pacTBOpPbI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10711 BEIIECTBA B PacTBOpPE. XUMHUUYECKHUE CBOMCTBA BOJbI. OCHOBaHUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4yenoBeKka. KpyroBopoT BOJIbI B MPUPOJIE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM{OTEepHBIE) U
HeconeoOpasyrome. Homenknatypa okcunoB. @Puznueckue U XUMHYECKUE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHMI: INENOYM U HEPACTBOPHUMBIC
ocHoBaHusd. HomeHknarypa ocHoBaHui. DPU3NYECKHE U XHMMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMI.

Kucnorsl. Knaccudukamus kuciaor. Homenknarypa kucinor. @usndeckue u
XUMHWYECKHE CBOMCTBA KHCIOT. Psin aktuBHOcTH MetayuioB H. H. bexkerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
coOupaHue, pacloO3HaBaHWE W M3YUYCHHUE CBOWCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMOJCICTBUAS BEIIECTB C KHUCIOPOJAOM H YCJIOBUS BO3HUKHOBEHHS U
MpeKpanieHus ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3iiaMy OKCUJIOB U OMTMCAHUE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BoiopoAa (ropeHue), B3auMozeicTere Bojioposia ¢ okcuaom meau (1) (BoamoxxkHo
MCIT0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOJIIOIEHHE 00PA3II0B BEIIECTB KOJUYECTBOM
1 Monb, wuccienoBaHue OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C Pa3TUYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBUE BOJbI C METaIaMu (HaTpUEM U
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHHUE BHJICOMATEpHasoOB), HCCIEIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHbIX KJIAaCCOB, HAOJIIOIEHUE N3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U HIEN0YEH, N3YUEHUE B3aUMOICICTBUS



okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIIOTBI, KACIOT C METallaMU, PEaKIIHii
HEUTpaIN3allM, IOJy4CeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepunognuecknii 3axkoH u Ilepumogmyeckass cucreMa XHMHYECKHX
jemeHToB JI. W. MenpgeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3yeMeHTOB. llonstue o
rpynnax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpPbIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas u nimuHHornepuoaHas ¢hopmsl [lepruoanaeckoi
cucteMbl xumuuyeckux snemeHTtoB JI. M. Menneneesa. llepuonsl u rpymisl.
@U3NYECKHUN CMBICI MMOPSIKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenune atomMoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
Ilepnonnueckon cucremsl [[. M. MenneneeBa. XapakTepucTUKa XHMHUYECKOIO
3JIEMEHTa 10 ero noyioxenuto B [lepuonnueckon cucreme 1. . Mennaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTrOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIaM U IIEPUOJAM.

3nauenue [lepuonnueckoro 3akona v [lepuoandeckoil CUCTEMbl XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — ydéHbli u
IPaKIaHWH.

Xumuueckasi cBsA3b. KoBasieHTHass (monsipHass W HENOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. LIOHHAs CBSI3b.

Crenenb  okuciaeHus.  OKHUCIHMTENbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
IIpouecchl OKUCIEHHS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3LOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCUAA LHMHKA C pPAacTBOpAaMU KHCIOT U IIEJIOYEH, MIPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakuuu pa3aokKeHUs, COETUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILIECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX €CTEeCTBEHHO-HayYHBIX
NOHATHM, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO1Me ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAy4dHBIM (DakT, rumnoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiaccupUKalMs, TEPUOAUYHOCTb, HAOIIOEHUE,
AKCIIEPUMEHT, MOICIIMPOBAHKE, H3MEPEHHE, MOJICb, SIBIICHHC.

®duzrka: MmaTepus, aTOM, AJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJTU, U30TOIIBI,
pPalMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPHUECKHUH 3apsij, BELIECTBO, TENO0, O00BEM,
arperaTHOe COCTOSIHME BEIECTBa, Ta3, (PU3NYECKUE BEIWYUHbBI, €IUHUIIBI
U3MEpEeHHs, KOCMOC, TIaHeThI, 3BE3/1bI, COJHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

["eorpadust: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIC TTOPOIBI, TOJE3HBIC
HCKOTIaeMbI€, TOTUTMBO, BOIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBHCS CUCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OPUEHTAUUW W
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEIuI0, TOHUMAaHMS 3HAUYCHUS XUMHUYECKOM HAyKUM B JKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MpEACTaBICHUSI O COIHUAIBHBIX HOpPMax W TNpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOMN, Y4eOHOMCCIIeI0BATEIHCKOM, TBOPUECKON U APYTHX BUAX NEITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JESATEIBHOCTH TPU BBITIOJHECHUU
y4eOHBIX, TO3HABATENBHBIX 3aj/lay, BBITIOJHEHUHW XUMUYECKUX IKCIICPUMEHTOB,
CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3AUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH
B TIPOIIECCE ATOW y4EeOHOU ACSITEIILHOCTH, TOTOBHOCTH OIICHUBATh CBOE MTOBEICHHE
U TOCTYNKH CBOMX TOBAPUIIEH C MO3HMIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYINTHOCTH HAyYHOM KapTUHBI MUpa, MPEICTaBIICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC IJisi OOBSACHEHUS HAOJIOIAeMBIX MPOIIECCOB U SIBICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JXWU3HHM, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBHN H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BENMIECTBAMH B OBITY U PeaIbHOM KU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBO)XEHHE K TPYJly U Pe3yJibTaTaM TPYJOBOU NeATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUsT  TMPEIMETHBIX 3HAaHWUH 1O  XWMHH, OCO3HAaHHBIH  BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAIBHON Cpelie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIIIEHUE K TPUPO/I€ KaK UCTOYHUKY KU3HH
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHUS, TOHUMAHHE IIEHHOCTH 370pPOBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nuecKoMy M TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHHE I[EHHOCTH COOJIIO/ICHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pEIIeHUs 3a/1a4, CBSI3aHHBIX C OKpY)KAIOILIEH MPUPOJHON Cpeaoi, i MOBBIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATUBHOW U COLIMATIbHOW MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TTOHATHSA (3aKOH, TEOPHS, PUHIIHUII,
TUMoTe3a, (aKT, CHCTEMa, TPOIECC, OJKCIEPUMEHT W JpPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOecrnedyuBaioT (OpPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HaHUM: PACKPBIBATh CMBICT XUMHUYECKUX MOHATUU (BBIICISATh UX XapaKTEpHBIE
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEPHUH ISl KIACCU(PUKANNKA XUMUYECKUX BEIIECTB M XUMHUYECKHX pPEaKIIid,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHbIC), CHMBOJIMUECKHUE (3HAKOBBIC) MOJIEIIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJIENbHBIX MPEJACTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Ba3oBble ucciienoBarejibckue 1eicTBUSA:

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI JIJ1s1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOpETEHHUE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allMd W MPOBEIACHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
00acTi  UCHOJb30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U KX KOMOMHAIUSIMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMmyHHKaTHBHBIE YHHBePcAIbHbIE y4eOHble 1elicTBUS:

yYMEHUS 3a/1aBaTh BOIPOCHI (B X0J1€ JUajora u (Win) JUCKYCCHUH) TIO0 CYILIECTBY
oOcyxJ1aeMoil TeMbl, (OpMyIUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPETIOKEHHON 3a/1auu;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M IUCBMEHHBIX TEKCTaxX; JeNaTh IPE3CHTALNIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUS Y4YeOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUHM, ONpEJEICHHEe KPUTEPHEB 10 OLEHKE KauecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Hanbosee 3(h(HEeKTUBHBIE CIIOCOOBI pelIeHusl yIeOHbIX U
MO3HABaTEJIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYUYEHHOTO pE3yJbTaTa 3asBJICHHOW LIEIH, YMEHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOT'O JaHHOM (enepanbHOil paboueld MporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOJIHAS U HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AJIpO aTOMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, paJNyC aToMa,
XUMHYECKAsl CBS3b, MOJSIPHASI U HEMOJSPHASI KOBAJEHTHAs! CBA3b, MOHHAS
CBSI3b, MOH, KaTHOH, aHHWOH, pacTBOpP, MAaccoBas JOJisI BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPY ONMCAHUM BEILIECTB U UX MPEBPALLICHUN;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COECIUHEHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEHUA B llepmogmueckoit cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKHUX DJJIEMEHTOB: pa3IMyaTh IOHATUA «TJIABHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsl sSApa, 00IIee YUCIIO JIEKTPOHOB U
pacrpesiesIeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHMUYECKHE PeakUMH (IO YHUCIy U COCTaBYy YYacTBYIOLIUX B peaKUuu
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKasl OMMCAHUE ITPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XMUMHUYECKUX TIPEBpaAIllCHUNA B
pa3MYHbIX YCIOBUSIX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MAaccChl BEILIECTB,
MAacCOBYIO JIOJII0 XMUMHYECKOTO »3JeMeHTa Mo (opMmyrne CoeIuHeHHs,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOUN pEAKIINH;

IMPUMEHSATH OCHOBHBIE OIE€paIlMi MbICIUTENbHON AEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHMUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAEITUPOBAHUE, HKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

CJIeZI0BATh MPaBUIIaM MOJIb30BaHU XMMHUECKOH MOCYA0M U TJAOOPaTOPHBIM
0o0Opy/IOBaHHEM, a TaKXKe TNpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKUMUSIMU IO BBIMOJIHEHUIO JaOOpPaTOpHBIX
XUMHYECKUX OTIBITOB MO MOJTYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BEUIECTB
(BoopoAa M KUCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB C OIpPEEIEHHON
MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IIPOBOJIMTH
XUMHUYECKUE SKCHEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB LIEIOYEH WU
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JJaKMYC, (peHOoN(TamenH, METHUIOPaHK

U Jpyrue).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosauvecTBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u JIeKTPOHHBIE (LM pPOBHIE)
KonTpoabubie IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE pecypehl
padoThI padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MPaKTUYECKOMN JeATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YeroBeKa
12 BemecTBa n xumuueckue 15 1 bubmoteka [JOK
' peaximu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Bo3nyx. Kucnopon. [Tonsitue bubmuotexa [JOK
2.1 6
00 oKkcumax https://m.edsoo.ru/7f41837¢c
Bognopon.IlonaTtue o kucmorax bubmmorexa [IOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bubmioreka [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OCHOBHEIE KJIaCCHI bubmioreka [IOK
2.4 . 11 1 1
HEOPraHMYECKUX COCTUHEHHI https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsizb. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIMH
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[Teproanyeckuii 3aK0H 1
[Tepuonnyeckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢c
MenpeneeBa. CTpoeHue aroma
XuMHUeCcKas CBAI3b. BuG 110K
HOIMOTEKA
3.2 O - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmioreka [IOK
51 1
TOro 1o pasaeity > https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
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HNOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne HMara nu(ppoBbIE
n/n Tema ypoxa Bceero Konrpoabupie | IIpaxTiiecxue U3ydYeHusi | oOpa3zoBarTeibHbIE
padoThI padoThI pecypenr

1 [Ipenmer xumun. Ponb xumuu B 1 bu6moreka [IOK
’KM3HM YeJioBeka. Tela u BelecTa https://m.edsoo.ru/ff0d210c

5 IlonaTtue o MeTogax IMO3HAHUS B 1 bubmumoreka [IOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna

3 paboTHI B JTAOOPATOPUH M ITPUEMBI 1 bubmmorexa [{OK
oOpatieHus ¢ JJabopaTOpHbBIM https://m.edsoo.ru/ff0d23dc
00opyIOBaHUEM»

4 YwucTeie BemecTBa U cMecr. CriocoOb! 1 but6mmoreka [JOK
paszesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2

) «Pa3nenenue cmeceil (Ha mpumepe 1 Brbmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
but6moreka [JOK

0 ATOMBI It MOJEKY bl 1 https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE JIEMEHTEL. 3HAKH 1 bu6moreka [IOK
(CMMBOJIBI) XUMHUYECKHX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie 1 ClIOXKHBIEC BEIIECTBA 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 buomiorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH NOCTOSHCTBA COCTaBa BEIICCTB.

10 X eckas ¢o a. BasientHOCTB bubmioreia LIOK
aMrecKas @opMya. Bal https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAS aTOMHAs Macca. bubmmoreka [IOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHYECKOT 0 bu6moreka [JOK
3JIEMEHTa B COeOUHCHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. bubmmoreka [IOK
MonsipHas Macca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne 1 XUMUICCKHUEC SIBICHUS. bu6moreka IIOK
XumMHuyeckas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku ¥ ycinoBUs IPOTEKAHUS bu6morexa [IOK
15 .
XUMUYECKUX PEaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MACChl BEILIECTB. bubmmorexa [{OK
XUMHYECKHE YPaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust konmuecTsa, Macchbl
17 BEIECTBA M0 YPaBHEHUSIM bubmmorexa [JOK
. yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PeaKINit
Knaccugukanmst XuMudeckux
18 eaKUuil (COeaMHEHUS, Pa3I0KEHUS bubmiorexa LIOK
peardl A P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBII1-
19 SHIUKJIOTIEUCT 0606y eHue u Bubmuorexa LIOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3allusl 3HAHUH
20 Kontponbnas pabora Nel mo reme bu6mmoreka [IOK

«B CIICCTBA U XUMHNYCCKUC pPCAKIITUN»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razon. CocraB

21 Bo3yXa. KHCIIOpog — 3J1eMEeHT u Bubmiorexa [OK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nUecKre 1 XUMUIECKUE CBONCTRA
22 KHCIIOpo/a (peaKIy OKHCICHUSI bubmiorexa LIOK
porta (peaktt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcumax
CniocoObI MoJTydeHHUs KUCIIOpo/ia B
23 JabopaTopuun :{H OMLIHJJIeHF;I(i:TH Brbmorexa LIOK
patTop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopona
TennoBoi 3¢hHeKT XuMHIECKOM
24 peakiuu, MOHATHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YpaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJAOTEPMHUYECCKUX PEAKIUAX
TonnmBo (HehTh, yroilb U METaH).
25 3ar SIBHGIEI/Ie(illOS yica CIOCOOBI Zro bubmioreia LIOK
P AyXa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHUS
[TpakTrueckas pabora Ne 3 mo Teme
26 «ITonmyyenue u cobupanue brbmmorexa LIOK
yi P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/a, M3YYCHHUE €TO CBOMCTBY
97 Bonopon — 3s1eMeHT 1 ipocToe bubmoreka [IOK
BelecTBo. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 du3znyecKkne 1 XUMUYECKUE CBOMCTBA bubmmoreka [IOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bu6moreka IIOK
29 ITo € 0 KUCJIOTax  Co.
TUTTHC O KHCAOTAxX H COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOblI IOJIy4eHHS BOIOPO/IA B bubmmoreka [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktueckas padorta Ne 4 mo treme

31 «ITonyduenue u cobupanue Bogopoaa bubmorexa [JOK
Y . p AOPOAE, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE ero CBOMCTB»

39 MounsipHblil 00bEM ra3oB. 3aKoH bu6mmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Beraucnenus o0bEma, KoamyecTsa

33 BEIIECTBA I'a3a II0 €ro U3BECTHOM bubmrorexa [JOK

m N Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UJIK 00BEMY
Brerunciiennst 00bEMOB ra30B 110

34 ABHCHHUIO PCAKIIMU HA OCHOBE bubmorexa HOK
yp ”p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOILICHHH ra30B

35 dOu3nyecKkne 1 XUMUIECKUE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonstue 00 bubmumoreka [IOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTenb.

37 HacsImienablie 1 HEHACHIIIIEHHBIC but6mmoreka [JOK
pactBOpbl. MaccoBasi 10Jis1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTryeckas padota Ne 5 o Teme
«IIpuroroBiieHrE pacCTBOPOB C bubmmorexa [IOK

38 .. N .
onpeeséHHON MacCOBOM J0Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOI'O BEIIECTBAY

39 Kontponbhas pabora Ne2 o reme bu6muotexa LIOK
«Kucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 OKcubl: cOCTaB, KiIacCH(pHUKAIIHS, bub6mmoreka IJOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonyuenune u XUMUYECKUE CBOWCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U Bu6mmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIIOB
42 OcHoBaHus: cOCTaB, Kiaccuuranus, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHue U XMMHUYECKHE CBOMCTBA bubmoreka [IOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctaB, kinaccudukarus, but6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue u XuMH4YECKHE CBOWCTBA bu6muotexa LIOK
45
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCOéBII)HOJI q)eHI/m XI/IMI/IIIZ(I))KI/IC bubmiorexa [JOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[Ipaktueckas paborta Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmmorexa [{OK
«OCHOBHBI€ KJIACCHI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHCHUI
I'enernueckas cBsA3b MEXKIY
48 KJIacCaMHU HEOPraHUYECKHUX bubamorexa LIOK
. P https://m.edso0.ru/00ad9a50
COCIIMHCHUM
49 O06o001eHne 1 cucTeMaTH3aus bubmmorexa [IOK
3HAHUHN https://m.edsoo.ru/00ad9ch2
KonTtponbsHas padora Ne3 o teme
" bu6morexa [IOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequueHni"

https://m.edsoo.ru/00ad9ela
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[TepBbIie MONBITKY KJIaCCH(PUKALINH

bub6moreka IIOK

ol €CKHX 2JIeMeHTOB. [1o eo
FUMIFICCIR SJIEMEHTOB. JIOMHH https://m.edsoo.ru/00ad9ffa
rpynmnax cXOoAHbIX 3JIEMEHTOB
[Tepuognueckuii 3aK0H U
59 [lepnonnueckas cucrema bu6mmoteka [IOK
XUMUYECKuX 31emeHToB /. 1. https://m.edsoo.ru/00ada52c
MenaeneeBa
53 [lepuonpl, rpymnmbl, HOATPYIIIIBI bubmorexa [IOK
PUOARL, TPYHIEL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6motexa [IOK
sinep. M3oTombl https://m.edsoo.ru/00ada342
CtpoeHne 3JIeKTPOHHBIX 000JI04YEK
95 aToMOB »JieMeHToB [leproanueckoi Bu6mmorexa [IOK
pHoL https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapaKkTepucTUKa XUMHUUIECKOTO
56 3JIEMEHTA IO €ro MOJIOKEHUIO B bubmmorexa [JOK
[Tepunonnueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepnonnueckoro 3akoHa
57 JUISL pa3BUTHS HAyKU U MPAKTUKA. /1. bubmotexa IIOK
N. MenneneeB — y4€HbIi, egaror u https://m.edsoo.ru/00ada96e
Ipa)x<TaHuH
DIEKTPOOTPHUIIATEIPHOCTh AaTOMOB
but6moreka [JOK
58 XUMHUYECKUX 3JIEMEHTOB/
N https://m.edso0.ru/00adaab8
Bcepoccuiickas nmpoBepouHas paboTa
bubmmorexa [{OK
59 HNonHas xumMudeckas CBs3b 1

https://m.edsoo.ru/00adac34
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60 KoBasieHTHas nossipHas XuMu4ecKas 1 bu6mmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBasneHnrtHas HenomnsipHas 1 bu6mmoreka [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9

bubmmoreka [IOK

62 Crerne okuceHus 1 https://m.edsocI)l. ru/00adae28

63 OKHUCIUTENBbHO-BOCCTAHOBUTEIILHbBIEC 1 bubmmoreka [{OK
peakiuu https://m.edsoo.ru/00adb076

bu6moreka [JOK

64 OKHCIHTEIN U BOCCTAHOBHTEIN 1 https://m.e dsoIO_Fru 100adb076
K o

65 | Copoonme arows. Xomreoron 1 BuGanotexa LIOK
CBSEy https://m.edsoo.ru/00adb486

66 PesepBHbIii ypok. O0001ICHHE U 1 bu6motexa [IOK
cHUcTeMAaTH3allusg 3HaHUHU https://m.edsoo.ru/00adb33c

67 PezepBHblii ypok. O0001IeHNE U 1 bu6mmoteka [IOK
CHCTEMaTH3aIus 3HAaHUM https://m.edsoo.ru/00ad9cb?2

68 PezepBHblii ypok. O00011EHNE U 1 bubmoreka [IOK
cCHUCTEMAaTH3alus 3HAaHUHU https://m.edsoo.ru/ff0d61c6
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI V151 YUEHUKA
» Xumus: 8- kiacc: 6a30BbIN YPOBEHB: YUCOHUK; S-€ U3aHUE,
nepepaborannoe, 8 knacc/ I'abpuensa O.C., Octpoymo WN.I'., Cnagkos C.A.

AxkunonepHoe oouiectBo «M3narenbctBo «IIpocBemnienue

METOINUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HMHTEPHET

Yun.py, POII



