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INOACHUTEJIBHAS 3AIIMCKA

[Tporpamma o XuMHUM Ha YpOBHE OCHOBHOI'O OOIIIET0 00pa30BaHusl COCTaB/IeHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOI'O
obmero obpaszoBanus, npeacraBieHHbx B @I'OC O0OO, a takke Ha ocHOBe (emeparbHOM
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIIEHIUHU TPEToAaBaHusl y4eOHOTro mpeaMera
«Xumus» B 00pazoBaTeabHbIX opraHnu3anusiax Poccuiickoit deneparnuu.

[MporpaMmma mo xwmum Ja€T TMPEACTaBIEHUE O IIENAX, OOMmel cTpaTeruu oOydeHwus,
BOCIIUTAHUS W Pa3BUTHs OOydaroluXxcs CpeAcTBaMu Y4eOHOro IMpeaMeTa, YCTaHAaBJIUBAET
00s13aTeIbHOE MPEIMETHOE COAEPKAHUE, MPEAYyCMAaTPUBACT PACIpPENEICHUE €ro Mo KjiaccaM U
CTPYKTYPUPOBAHHE O pa3jesnaM U TeMaMm MpOorpaMMbl O XUMHUH, ONpPeIesieT KOMTNYECTBEHHbIE
W KayeCTBEHHBIE XAapaKTEPUCTUKHU COACPIKAHUS, PEKOMEHIYEMYIO IOCJIEeI0BATEIbHOCTh
W3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
Tpolecca, BO3pacTHbIX OCOOEHHOCTEN 00y4aroIIuXcs, ONpeAeisieT BO3SMOXKHOCTU MpeaMeTa Js
peanu3anuy TpeOOBaHHUM K pe3ylibTaTaM OCBOCHMS OCHOBHOM 0Opa3oBaTeiIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a TaKKe TPeOOBaHUHN K pe3ylbTaTaM 00yueHUs XUMUU
Ha YpOBHE IIeJiell W3y4YeHHWs] TpeaIMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOU
JEeSITENFHOCTH 00YYalOIEerocs Mo OCBOCHUIO YUeOHOTO CO/Iep KaHMUS.

3HaHUE XUMHH CITY’)KUT OCHOBOU JIJIs1 (DOPMUPOBAHKSI MHUPOBO33PCHHS 00yUaIOIIETrocs, €ro
MIPE/ICTaBICHUI O MaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POIIb UTPAIOT (hOpMUPYEMbIe XUMUEH
MPEACTABJICHUS O B3aUMOIIPEBPAIICHHUSIX YHEPTUU M 00 IBOJIOIMH BEIIECTB B MPUPOJIE, O IMYTAX
pelieHus TI00albHBIX MPOOJIEM YCTOWYMBOTO DPAa3BUTHUS UEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYECcKOM, MUIIEBON U AKOJIOTMYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXpaHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peanu3ali BO3MOXKHOCTEH JUIsl caMOpa3BUTUS U (POpMHPOBAHUS
KYJIBTYPBI INYHOCTH, €€ 00IIel 1 PYHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHNE MBIIIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB ~HMX  CAMOCTOSITEIBHOM  yuyeOHOM  AESITENIbHOCTH,  OKCIEPUMEHTAIBHBIX U
WCCIIEIOBATEIbCKUX YMEHHM, HEOOXOOUMBIX KaK B IIOBCEIHEBHOM KH3HU, TaKk U B
po(heCCHOHATILHOM NEeSITEIIEHOCTH,

3HAKOMUT CO CHEeNU(PHUKON HAYYHOrO MBIIIJICHHS, 3aKIaJbIBAa€T OCHOBBI IIEJIOCTHOTO
B3IUISI/1a HA €IMHCTBO MIPUPOJIBI M YETTOBEKA, SBJISIETCSI OTBETCTBEHHBIM ATAanoM B (hop MUpOBaHUH
€CTECTBEHHO--Hay4YHOU IPaMOTHOCTH 00YyUatOIIUXCs;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPHUPOJAE, K YEIOBEKY, BHOCUT CBON BKIaJ B DKOJOTHYECKOoe 0Opa3oBaHHE
00yJaroIuXxcsl.

JlanHble HampaBJICHUsS B OOyUYEHUU XUMHH OOECIEUYMBAIOTCS CHEMU(UKON CoNep:KaHus
y4eOHOro TMpeaMeTa, KOTOPBI SBISETCS MNEAarornyeckd aJanTUPOBAHHBIM OTpPaKEHUEM
0a30BOI1 HAYKM XUMHH Ha ONPEACIEHHOM dTane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHUE
O00YYarOIIMMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATUNA XUMHUHU, OCHOB HEOPTaHWYECKOW XHUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX MOHATHN OPraHUYECKOU XUMUU.

CtpykTypa coiepKaHusi MPOrpaMMbI IO XUMHUHM CPOpPMUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ u3ydenuto. ConaepkaHUE CKIIAABIBACTCS U3 CUCTEMBI MOHATUA O XMMHUYECKOM
JJIeMEHTE M BEIIECTBE M CHUCTEMBbI MOHATHUH O XUMHYecKoM peakiuu. O0e 3TH CHUCTEMBI



CTPYKTYpHO OpraHM30BaHbl IO NPUHLUITY IOCIEIOBATEIBHOIO PAa3BUTHUA 3HAHMKW HA OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOI'O YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KAK OCHOBBI BCET'O €CTECTBO3HAHNS,

— Ilepuoguueckoro 3akona Jl. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YEHHsI O CTPOCHHUH aTOMA U XMMHYECKOH CBS3U;

— IPEACTaBIEHUHN 00 3JIEKTPOIUTHYECKON IMCCOLMAIIMY BEIIECTB B PaCTBOPAX.

Teopernueckne 3HaHMS pacCMaTpPUBAKOTCS HAa OCHOBE AMIIMPHUYECKU IIOJIYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCA IIOCIEAOBATENIFHO OT OJHOTO YPOBHS K JPYrOMY,
BBIMOMHAS (PYHKUMU OOBACHEHHMs] W MPOTHO3UPOBAHUS CBOMCTB, CTPOECHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 IPUMEHEHUS U TIOTYUYEeHHS] U3y4aeMbIX BEILIECTB.

OcBoenne nporpaMMbl IO XHMHH CHOCOOCTBYET (OPMHUPOBAHHIO IPEICTABICHUS O
XMMHYECKON COCTABJISIONICN HAay4HOM KapTHUHBI MHpa B JIOTUKE €€ CHUCTEMHON IPUPOIbI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3yueHne xumun
INPOMCXOOUT C TPHUBJICYCHWEM 3HAHMM M3 paHee M3YyYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xknaccs» u «dusuka. 7 kaace».

[Ipu n3yyeHnn XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUN OCHOB XUMHUUECKOM HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKON JEATEIbHOCTH YEIOBEKA U KAK OJHOIrO
13 KOMIIOHEHTOB MHMPOBOHM KyNbTyphl. 3ajada ydyeOHOro IMpeaMera COCTOMT B (hOPMHUPOBAHUU
CHUCTEMbl XMMMUYECKUX 3HAHMM — Ba)KHEHIIMX (PAKTOB, MOHSITHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNII MHPOBO33PEHUECKOr0 XapakTepa, f3blka HaykKd, B
MPHOOILEHNH K HAyYHBIM METO/IaM MO3HAHUS MPU W3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIUil, B
(GopMHUpPOBAaHMM W pa3BUTHM [I03HABATEIbHBIX YMEHMH M HMX HIPUMEHEHHH B y4eOHO-
[IO3HABATEJILHOW U y4eOHO-UCCIIE0BATENIbCKOM J1EATEIbHOCTH, OCBOCHUH MPaBUl O€3011aCHOTO
oOparieHus ¢ BeUIeCTBAMU B MIOBCETHEBHON JKHU3HH.

[Ipy u3ydyeHuUM XMMUU Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
puoOpenH Takue IeH, Kak:

— (hopMHpOBaHNHE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYAHHYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO pELIEHUH, CIIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KU3HH;

— HAaNpaBJIEHHOCTb OOYyYEHHsS Ha CHUCTEMaTHYecKOoe IMpHOOIIeHnEe o0yJaroumxes K
CaMOCTOATEJIHOM  IIO3HABATEJIBHOM  JEATENBHOCTH,  HAy4dHbIM  METOJAM  I103HaHuA,
(hopMHUPYIOIUM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecrieueHne YCIOBUH, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYaIOUIMMUCS OIBITa
pa3sHOOOpPa3HOI JEsTEeNbHOCTH, MO3HAHMUS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIM ), UMEIOIINX YHUBEPCAIILHOE 3HAUE€HUE AJIS PA3JINYHBIX BUAOB AESITEIbHOCTH;

— (hopmupoBanue obuell (yHKIMOHATBHON U €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
qrcie YMEHHU OOBSCHATH W OIICHWBAThH SIBJICHUS OKPYXKAIOMIETO MHUPA, UCIIONB3Yys 3HAHUS U
OIBIT, TOJNy4YEHHBbIE MPU M3YYEHUH XUMHM, MPUMEHATh HMX IpPU pelIeHuH MpodieM B
ITOBCEHEBHOM KU3HU U TPYJIOBOU 1E€ATEIBHOCTH;

— (hopMupoBaHHe y 00Y4aIOLIMXCS T'YMaHUCTHYECKMX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XUMHYECKUX 3HAHUU A7 BBIPAOOTKH SKOJIOTMYECKH II€JIECOO0pa3HOro IMOBEIACHHSI B OBITY U
TPYAOBOH AESITEIBHOCTH B IIENIIX COXPAHEHUS CBOErO 3/J0POBbS M OKPY’KAKOLIEH IPHUPOIHOU
Cpensl;

— pa3BUTHE MOTUBALMHU K O0yUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEGHHs OOLIEUEIOBEYECKUX I[EHHOCTEH, NOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduIIs U HAIIPABICHHOCTH JaTbHEUIIETr0 00yUeHHS.



OO1miee ynciio 9acoB, OTBENEHHBIX JUIS M3YUEHHs] XUMUU HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanwsi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJen), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/ibHBICe XUMMHYECKHE TOHATHS

[Ipeamer xumun. Ponp XuMMUM B KHM3HM 4YelloBeKa. XUMHUS B cHcTeMe Hayk. Tena u
BenlecTBa. Pu3MuUECKUE CBOMCTBA BEUIECTB. ArperatHoe cocTosiHME BemiecTB. [loHsATHE O
METO/ax Mo3HaHMs B XUMuu. UncTele BemecTBa u cmecu. CrocoObl pa3iesieHus: cMeceil.

ATOMBI W MOJIEKYJBl. XHUMUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTsie u Cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENBbHAs MOJIEKYIISIpHAs
Macca. MaccoBast 10J11 XUMHYECKOI0 3JIEMEHTA B COCJMHEHHH.

KomnuectBo BemectBa. Monb. MomnsipHast macca. B3aumocBsI3p KoJM4YecTBa, Macchl U
yHclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacu€rel mo hopMynaM XUMHUUECKHUX COEMHEHHH.

®usnyeckue U XMMHUYECKUE SBICHUSA. XMMHUUYECKash peakuus M €€ IMPU3HAKU. 3aKOH
COXpaHEHUs Macchl BEIECTB. XUMHUECKUe ypaBHeHus. Kiaccudukanns XMMHYECKUX peakiui
(coenuHeHus, pa3oXKeHHs, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW TOCYJOH, MpaBWIaMH pabOTHl B JIAOOpATOpUU U MPUEMAMHU
oOparieHusi ¢ 1a0opaTopHbIM O0OPYAOBAaHUEM, U3yYEHHME M ONMCaHUe (PU3NYECKUX CBOMICTB
00pa3IoB HEOPTaHUYECKHUX BEIIECTB, HAOMIOIcHNE (PU3NYECKUX (TJIAaBJICHUE BOCKA, TAsTHHE JIb/IA,
pacTupaHue caxapa B CTYyIKe, KHIIEHHE W KOHJIEHCALlUs BOJbI) M XUMHUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJECHCTBHE MeNa C KUCIOTOW) SBJICHU, HaOt01eHe
U ONHMCAaHME [PU3HAKOB [POTEKAHMUS XHUMHUYECKMX peakuuid (pasoKeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapus, pasznokenue ruapokcuaa meau (l1) mpu
HarpeBaHMM, B3auMojeHcTBUE jkene3a ¢ pactBopoMm coimu meau (), m3ydenue crnoco6oB
pas3zeneHns cMeced: ¢ IMOMOIIBI0 MarHuTa, (GWIBTPOBaHHWE, BBIAPUBAHUE, JUCTUILUIALMS,
xpomarorpagus, NpPOBEJEHHE OYUCTKM IIOBAPEHHOW CONM, HAOIIOJEHHUE U ONUCaHHE
pE3yabTaTOB IPOBEICHUS OIbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHMsI MacChl, CO3/laHUE
Mozeiel MOJIEKYIT (IIapOCTEPIKHEBBIX ).

Baskneimue npeacTaBUuTe] M HEOPraHUYECKHUX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopoag — sieMeHT M IpOCTOE BELIECTBO.
Haxoxxnenue kucinopoja B npupoae, pusnueckue 1 XuMHUECKUe CBOMCTBA (pEaKkIMi TOPEHus).
Oxkcunpl. [lpumenenune kuciopoma. CrmocoObl TONMy4YeHUsT KHUCIOpoja B Jiaboparopuu u
npombliieHHOCTH. KpyroBopor kuciopona B mpupone. O30H — amtorponHas Moaudukanus
KHCIIOpPOJa.

TernoBoit >pGeKT XUMHUYECKOW pEaKIuH, TEPMOXUMHUYECKHE YpaBHEHHUS, 5K30- U
SHIOTEPMUYECKUE peaKkuuH. TOIIMBO: yrosb M MeTaH. 3arpsi3HEHUE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3 deKra, pa3pynieHne 030HOBOTO CIOA.

Bomopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopona B IIPUPOAE,
(u3nuecKkrue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, cIocOObI ony4yeHus. Kucnorel u conu.

MosnsipHblit 00bEM Ta30B. Pacy€rbl 1o XUMHUECKUM YPaBHEHHSIM.

®usnueckue cBoMcTBa BOAbL. Boma kak pactBoputens. PactBopel. HackleHnsle u
HEHACBILICHHBIE pPacTBOpbl. PacTBOpMMOCTh BeHIECTB B Boje. MaccoBas A0jsl BELIECTBA B
pactBope. XUMHUYECKHE CBOMCTBA BONbl. OcHOBaHUA. Poinb pacTBOpOB B MPUPOJIE U B KU3HU



yenoBeka. KpyroBopor Bozabl B mpupoje. 3arpsA3HEeHHE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOJTHBIX BOJI.

Knaccudukanus wHeopranmdeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneobpasyrolye (0OCHOBHBIE, KUCIOTHBIE, aM(OoTepHBbIe) U HecosneoOpasytone. Homenknarypa
okcuoB. du3nyeckre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHne okcuaos.

OcHoBanms. Knaccudukarmuss OCHOBaHMI: IIETOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuid. Pu3nyeckue M XHMHYECKHE CBOWCTBa OcHOBaHWU. [lomyuenue
OCHOBAHM.

Kucnorel. Knaccuduxanus xkuciaor. Homenkmnarypa kucnor. dusndeckue U XUMHYECKUE
cBorcTBa KUCIOT. P aktuBHOcTH MetaiioB H. H. bekeroBa. [Tonydyenue Kucior.

Conu. HomeHnknarypa cosneil. @usndyeckue U XUMHYECKHE cBoiicTBa cosell. Ilomyuenue
COJIEH.

'eneTnyeckas CBA3b MEXAY KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONpEETICHHE COJIEpkKaHU KUCIOpOAa B BO3AyXe, MOIydeHue, coOupaHue,
pacro3HaBaHWE W H3y4YEHHE CBOWCTB KHCIOpPOJAA, HaONIO/IEHHWE B3aHMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHUS M IMpEKpaIeHusi TopeHus (mmoxkapa), 03HaKOMIIEHHUE C
oOpa3liaMy OKCHJIOB W ONHCAHHE WX CBOKMCTB, IMOJIy4eHHE, COOMpPAaHHE, PACIO3HABAHHUE H
H3ydeHHe CBOMCTB Bojaopojaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXHO HCITOJIb30BAaHKME BHIEOMATEPUANIOB), HAOIIOJCHHE 00pa3lloB BEIIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHHE OCOOEHHOCTEW PAcTBOPEHHS BEIIECTB C Pa3IMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOW MAacCOBOM JIOJIEM pPACTBOPEHHOIO BEIIECTBA,
B3aUMOJICICTBHE BOJBI C MeTaulaMH (HAaTpueM U KajbllieM) (BO3MOXXHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPAa3IOB HEOPTAHMUYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB,
HaOJI0/IeHUE M3MEHEHUS OKPAacKU WHIMKATOPOB B pPacTBOpax KUCIOT M LIENOued, M3ydeHHe
B3aumozeiictBus okcuga Menu (ll) ¢ pacTBopom cepHOWM KHUCIOTBI, KHUCIOT C METalllaMH,
peakuuii HEWTpalau3aluH, IOJYYEHHE HEpPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHUE OJHOIO
METaJlJIa [PYTUM U3 pacTBOpPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «Baxxnenmue
KJIaCChl HEOPTAHUYECKUX COCTUHEHUID.

IMepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiemenros /. U.
MenpeneeBa. CTpoeHue aToMOB. XMMHU4YeCKas ¢BsA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[lepBbie TOMBITKA KIACCU(PUKAIMKA XUMHYECKUX OJJIeMEHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (ILETOYHbIE U IIEJI0YHO3EMENbHbIE METaJIbl, TaJlOreHbl, HHEPTHBIEC Ia3bl).
DJeMeHTHI, KOTOpbIe 00pa3yroT aM(OTEepHbIE OKCUIBI U THIPOKCHIBI.

[lepuonmueckuii 3akoH. Ilepumonnueckass cucrema xumudeckux osnementos J[. U.
MengeneeBa. KoportkomepuonHas w ummHHONEpHoaHas (opmel [leproaudeckoit CUCTEMBI
xumuueckux dsemeHToB [J[. M. Menneneesa. Ilepuonbr u rpynmbl. PU3HYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX saep. M3orombl. Onektponsl. CrtpoeHue
3JIEKTPOHHBIX 00O0JIOUYEK aTOMOB MEPBHIX 20 XUMHUUYECKHUX AIeMEHTOB [leproanueckoil cucTeMbl
J. W. MenneneeBa. XapakTepUCTUKAa XHWMHUUYECKOrO 7JJEMEHTa IO €ro MOJOXKEHHUI0 B
[Tepuoanueckoii cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyCca aTOMOB XMMUUYECKUX IJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIIaM U EPUOIaM.



3nauenue [lepronnueckoro 3akoHa u Ilepuoandeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. [[. . MenneneeB — yd€HbIl U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrtnas (monsipHas u HEToJsIpHast) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUUECKHX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHus. OKHUCITUTENbHO--BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm

U3ydeHHe 00pa3IOoB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKAa C PAcTBOpPaMHU KUCJIOT U ILIEJIOYEH, MPOBEJEHUE OIBITOB, WILIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEINIbHBIX PEAKIMH (TOpeHHEe, PEaKIINK pPa3I0KEHUs, COEAUHEHNUS).

Mesicnpedmemmnuie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSA3EH NMPU U3YUYEHUU XMUMHH B 8 KJIacce OCYIIECTBIISAETCS
gyepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAYyYHBIX MOHATUH, TaKk U TOHATHIA,
SBIISIOIIMXCSI CHCTEMHBIMU JJIs1 OTJENIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O I[UKJIA.

OOme ecTecTBEHHO--HAYYHbIE MOHSATHS: HAYYHBIM (pakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHalu3,  CHHTe3,  KilacCUpUKanus,  MEePUOJUYHOCTb,  HAOIIOJACHHE,  DKCIEPUMEHT,
MOJIETMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®uzuka: MaTepus, aTroM, DIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUUYECKUU 3apsiji, BELIECTBO, TeI0, O0bEM, arperaTHoe
COCTOSIHUE BEIIECTBA, Ia3, (U3NYECKHUE BEITUYMHBI, €JUHMIIBI U3MEPEHUs,, KOCMOC, IUIAHETBHI,
3Bé31161, ComHITE.

Buonorust: porocunres, apixanue, 6uochepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpabl, TOPHBIE IOPOJIBI, IOJE3HBIC
HCKOMaeMble, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYecKas peaKus

[lepnoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osiaemeHtoB J[. U.
MenpeneeBa. CrpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB XHUMHYECKHUX
9JIEMEHTOB NEPBBIX TPEX MNEPHUOAOB, Kalus, KalbLUsid M HMX COCIUHEHUH B COOTBETCTBUU C
MoJI0’KeHUEM 351eMeHTOoB B [lepuomyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJBl XMMHMUYECKOM CBS3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTbh CBOMCTB BelIeCTBa OT THIIA KPUCTAUIMYECKOW PEmETKH U BUAA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPTaHWYECKMX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KjaccaM HEOPraHWYECKHX COEAMHEHMH, MeHEeTHYecKas
CBSI3b HEOPTraHMYECKUX BEIIECTB.

Knaccngukamuss XUMUYECKUX PEakIfii 1Mo pa3IMYHBIM MpHU3HAKaM (IT0 YUCIY W COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3¢ (eKTy, MO0 H3MEHEHHUIO0 CTeneHel
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, M0 YYacTHIO KaTajau3aropa). JK30- U
SHJOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTie o ckopoctu xumuyeckoi peakuuu. [loHsTre 00 O0OpaTUMBIX W HEOOPATHMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusax. llonsarue o
kartanuze. lloHatne o XuMHueckoM paBHOBecMU. DaKTOphl, BIUAIOIIME HA CKOPOCTb
XMMHUYECKOHN peakliy U MOJI0KEHNE XUMHUYECKOIO0 PAaBHOBECH 1.



OKuUCIINTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIMM, SJEKTPOHHBIM OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CoCTaBlIeHHE YPAaBHEHHMHM OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKuuii ¢ UCMOIb30BAaHUEM METO/1a JIEKTPOHHOr0 OajlaHca.

Teopust 2IEKTPOIUTUYECKON AUCCOLUALIMN. DJIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTnoHsl,
aHMOHBI. MeXaHU3M JUCCOLMAlMM BEIIECTB C PA3IUYHBIMU BUJAAMH XUMHUYECKOM CBS3H.
Crenenp nucconuanyy. CUIbHBIE U C1a0ble AIEKTPOIIUTHI.

Peakiiun moHHoro ooMeHa. YcioBHsI IMPOTEKAaHUS peaklMi MOHHOro oOMeHa, IOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHHUs peakiuil. CBOICTBa KUCJIOT, OCHOBaHWIl U cojeil B cBeTe
NpeCTaBIeHUH 00 3JIEKTPOIMTHYECKON aucconuanuu. KadecTBEHHblE pEaKIMU Ha HOHBI
[TousiTHE O TUIpOIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMHM KPHCTANIMYECKUX DPEIETOK HEOPraHWYEeCKHX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W aiMmasza), CIOKHBIX BEIIECTB (XJIOpHIA HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMMUYECKOW pEaKIMHU OT BO3AEHCTBHS Pa3IMYHBIX
(bakTOpOB, MCCIEAOBAHHE 3JIEKTPOIPOBOIHOCTH PAaCTBOPOB BEIIECTB, MpOIecca AUCCOMHALNN
KUCJIOT, IIeNo4ed M coied (BO3MOYKHO MCIIOJIb30BaHME BHUAEO MAaTepHUajoB), IPOBEAECHUE
OIBITOB, WUIIOCTPUPYIOLIUX IpPU3HAKU MPOTEKaHUs peakuuid MOHHOro obMeHa (oOpa3oBaHME
ocajika, BbIIEJIEHHE Ta3a, o00pa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX peakUuil (FOpeHHe, peaklUuu pa3jIoXKEeHHs, COEAUHEHUS),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KayeCTBEHHBIX PEaKIM Ha HOHBI,
pelIeHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl 4 MX cOeJUHEHUS

OOmast xapakTepucThka ranoreHoB. OCOOCHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTHIX BELIECTB — TaJOrEHOB.
XHWMHYECKHE CBOWCTBA Ha TMpUMEpPEe XJopa (B3aMMOJIEHCTBHE C MeETaUIaMH, HeMeTaJlJlaMH,
miesiouamu).  XsopoBoaopos. ConsHasg  KUCIOTa, XMMHMUYECKUE CBOMCTBA, IIOJy4YEHUE,
npuMeHeHue. JleficTBre Xjiopa 1 XJI0pOBOIOPO/Ia Ha OpraHu3M yesloBeka. BaxkHelie Xiopuist
U UX HaXxOXJI€HUE B IPUPOJIE.

OO6mast xapakrepuctuka 31aeMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOpO/a U cepbl. AJUIOTPONHbIE MOIU(HUKAIIMM KUCIOPOJa U cepbl. XUMHUUECKUE CBOMCTBa
ceppl. CepoBoOpOJ, CTpOeHHE, (PU3NUYECKHe W XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3MUECKUE M XMMHUYECKHE CBOWCTBA
(oOmme Kak mMpeacTaBHTENs Kiacca KUCIOT W crnenuduueckne). XUMHUYECKHUE PEAKIUH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a IMOMy4eHHs CepHOW KHUCIOTHL IlpumeHeHue
cepHOM KUCI0Thl. Cou CepHON KUCIIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-noH. Haxoxnenue
ceppl U €€ COoeIMHEHUN B Tmpupoae. XHUMHUYECKOE 3arps3HEHHE OKpYKawolehd cpeibl
COCMHEHUS MM Cepbl (KUCIOTHBIE JOXIHM, 3arps3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBpaLCHUSI.

OObmast xapaxkTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHU OKHUCIEHUs. A30T, pacupocTpaHEeHHWe B Mpupozae, (u3HUecKue u
XUMHYecKHe cBoiicTBa. KpyroBopor azora B mpupozae. AMMHAK, ero (pu3nuecKkue 1 XUMHUYeCKue
CBOJCTBa, ITOJy4yeHHe U npuMeHeHue. Comu aMMOHMS, UX GU3NYECKUE U XUMUUECKUE CBONCTBA,
npumeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHMCIOTa, €€ IOJy4YeHHE,
¢usnyeckne M XMMUYECKHE CBOicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonp3oBaHWe HUTPATOB W COJIEH aMMOHHS B KauyecTBE MHHEPAIbHBIX



ynoOpennii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JIOKIIM, 3arpsi3HEHHE BO3IyXa, MOuYBbl U BopoémoB). Docdop, ammorponHble MoauQHUKALNUN
dbocdopa, duznueckue nu xumudeckue cpoiictBa. Oxcua docdhopa (V) u pochoprHas kucnora,
¢usnyeckue M XUMHUYECKHE CBOWCTBa, momydeHue. Mcmonb3oBanue ¢(ocdaroB B KauecTBe
MHUHEPAIbHBIX YA0OPEHUH.

O6mas xapakrepuctuka 3yeMeHTOB |V A-rpynmbel. OcoOeHHOCTHM CTPOEHHUs aTOMOB,
XapaKTepHblE CTENEHU OKUCICHHUA. YTIJIEpO/, aJUIOTPOIHbIe MOAU(UKALINY, pacCIPOCTPAHEHUE B
npupoze, Gpusndeckre u XuMHUIECKue cBorcTBa. Ayncopouns. KpyroBopor yriepona B mpupoze.
Oxcunpl yriaepona, ux (Gpusnueckrue U XMMUYECKUE CBOMCTBA, ACUCTBUE HA KUBBIE OPTaHU3MBI,
MOJTyYeHHE U TIPUMEHEHHEe. DKOJIOrHYeCKUe MpoOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00AIbHOTO MOTEIUICHUsT KIMMAara, MapHUKOBBIM 3¢ ¢eKkT. YronbHas KuUCIoTa U eé
colu, X (PU3MYECKHe M XMMHUYECKHE CBOWMCTBA, NOJIy4YeHUE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL. ~ Mcmomp3oBaHwe — KapOoHAaTOB B OBITY, MeAWIUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO3HCTBE.

[lepBoHauyanpHbIe TMOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCTUMHEHUSAX YIriepoja
(MeraH, 3TaH, ATWJIEH, AalETUJIEH, 3TAaHOJ, IJMLIEPHH, YKCycHas kuciora). Ilpupoausie
WCTOYHUKU YTJIIEBOJOPOJOB (Yyroib, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MEpepadOTKh
(OeH3uH), UX poiib B OBITY U MPOMBILIEHHOCTH. [IoHATHE O OMOIOrMUECKH BaXKHBIX BELIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — M HMX pOJIM B KU3HU YEIOBEKAa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usmueckre M XUMHUYECKHE CBOMCTBa, MONYYEHHE M TPUMEHEHHE.
Coenunenus kpemHus B mnpupoge. OOmue mnpenctaBieHus o0 oxcuae kpemuus (1V) u
KpeMHHeBoU Kuciore. CHIIMKaThI, UX UCIIOIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxxHek e
CTPOUTENIbHBIE MaTepUalbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, jkene300eToH. IIpobrembl
0€30I1aCHOr0 NCIOJIb30BAHUS CTPOUTENIBHBIX MATEPHUAJIOB B TIOBCEAHEBHON KU3HM.

Xumuueckuii IKCnepumenm:

U3yyeHue oOpa3l[0B HEOPraHWYECKUX BEIECTB, CBOWCTB COJISIHOM KHCIIOTBI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI U HAOIIOJCHNUE NMPH3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpaxaromue (GpU3MUecKue U XUMHUYECKUE CBOICTBA TaJOr€HOB U MX COEAMHEHHH (BO3MOXXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C 00Opa3laMu XJOpUAOB (TajJoreHua0B),
O3HAaKOMJIGHHE C oOpa3mamMu cepbl M €€ COEAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOMIOJEHHE TMporecca OOyriauBaHMs — caxapa II0J  JICUCTBUEM
KOHIIEHTPUPOBAHHON CEpHON KHCIIOTHI, U3yUYCHHE XUMHUECKHX CBOWCTB pa30aBICHHOM CepHOM
KHCJIOTBI, TPOBEJICHHE KAueCTBEHHOW peakiuM Ha Cylb(paT-HOH U HaONIOJEHHE NpHU3HAKA €€
MIPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKHMMHM CBOICTBaMU a3o0Ta, (ocdopa M UX COeAMHEHHH
(BO3MOXXHO HMCITOJIb30BAaHKUE BUICOMATEPUAIIOB), 00Opa3iiaMu a30THBIX U (HochHOpHBIX yI0OpeHUH,
MOJlyuYeHUe, coOMpaHue, paclo3HaBaHUWE M H3Y4YEHHE CBOICTB aMMuaka, IPOBEIEHUE
KayeCTBEHHBIX pEaKUMi Ha HOH aMMOHMA U (ocdarT-uOH M H3Yy4EeHUE MPHU3HAKOB UX
MIPOTEKaHUs, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C Mebl0 (BO3MOXKHO
UCIONb30BaHUE BHUICOMATEPUANIOB), W3YUYEHUE MOJETeH KPUCTAJUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ynnepeHa, O3HAKOMJICHHE C TMPOIECCOM aacopOlHMH PAcTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM NPOTHBOra3a, MojlydeHue, coOupaHue, pacro3HaBaHue
U U3y4eHHE CBOWCTB YIJICKUCIIOTO ra3a, NMpPOBEJCHHE KAYeCTBEHHBIX PEAaKLMH Ha KapOoOHAT U
CHJIMKAT-UOHBl M HW3Y4YEHHWE TPU3HAKOB HMX TNPOTEKAHUS, O3HAKOMIIEHHME C MPOAYKIHUECH
CHJIMKAQTHOM NPOMBIIUIEHHOCTH, PELIEHNUE SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMme «BaxHeine
HEMETAJJIBl M UX COCTUHECHHS.



MeTajjabl M X COeTUHEHUS

OO0masi xapakTepuUCTHKa XWMHUYECKUX DJIEMEHTOB — METAUIOB HAa OCHOBAaHHUHM WX
nonoxkenus B [lepuonuueckoit cucreme xummudeckux sinemMeHToB Jl. Y. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTaioB. MeTtaminueckas CBs3b M METAJUIMYECKash KpUCTaIMYecKast
pemérka. DJIEKTPOXUMHUYECKUN psAll HampsDKEHUM MeTaioB. PU3MUYECKMe W XUMHYECKHE
cBoiicTBa MeTayuioB. OOLMe crnocoObl MoNydYeHHUsT MeTauIoB. [IoHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3aUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyTYH, TIOPATIOMHHHMI, OpOH3a) U
WX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[{enounbie MeTauIbl: IoNOXKEeHUE B Ilepruoauyeckoil cucreMe XMMHUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXJACHUE B Tpupoje. Ou3nueckrue U XUMHUUECKUE
CBOIICTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U THAPOKCUBI HATpusl U Kanus. [Ipumenenue
IIEJIOYHEBIX METAJIOB M UX COCTUHCHHI.

[[lemoyHO3EMENBHBIE METAUIBl MAarHuii W KajubLUil: mnojoxeHue B llepmomgmueckoi
cucreMe xumuyeckux snemeHToB . M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B
npupozae. PU3NYeCcKUe U XMMHYECKME CBOWCTBA MAarHus W Kaiblusa. BaxxkHelmume coennHEeHUs
KanmbIus (OKCU, TUAPOKCUA, coNu). JKECTKOCTH BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Antomunuii: nonoxenue B Ilepuoguueckoit cucreme xumuuyeckux saementoB JI. WM.
MenieneeBa, CTpOEHHUE aToMa, HaxoXJaeHue B npuponae. Gusndyeckue 1 XMMHUUYECKUE CBOMCTBA
ATIOMUHUS. AMQOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHMUSL.

Kenezo: mnonoxenue B Ilepumogmyeckoit cucreMe xumuueckux siemeHtos /[l U.
MenneneeBa, CTpO€HUE aToMa, HaxOXKJAeHUEe B mpupojae. Ousndyeckne 1 XUMHUUIECKUE CBOMCTBA
xeneza. Okcunpl, ruapokcuasl U conm kene3a (ll) m xenmesa (l1l), ux cocra, coiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpaslamMu METANIOB M CIUIaBOB, WX (U3UYECKUMH CBOWCTBAMH,
W3y4EHUE pe3yJIbTaTOB KOPPO3MH METAIOB (BO3MOXXHO HMCIOJIb30BAHHE BHJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOICHCTBUS OKCHIA KAJBIH U HATPHUSA C BOAOH (BO3MOXKHO HCITOJIb30BAHUE
BHICOMATEPHAIIOB), HCCIEIOBAaHNE CBOMCTB JXECTKOM BOJBI, Tpollecca TOPEHUs jKejie3a B
Kucimoposie  (BO3BMOXKHO — HCIIONIb30BAaHME  BUACOMATEpUAlOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha WOHBI: MarHus, Kajbllvs, aJlOMUHUS, ITMHKa, xene3a (1) u sxemesa
(1), meau (1), HaGMrOIEHUE U ONMHMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJIis ¥ KaJblus (BO3MOXHO MCIOJIB30BaHUE BUICOMATEPUAJIOB), MCCIIEIOBaHUE aM(pOTEPHBIX
CBOICTB T'UJIpOKCHUIA ATFOMUHHS U TUJIPOKCUAA [IUHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110
Teme «BaxkHelIme MeTallibl 1 UX COCAUHCHUS.

XHuMHA H OKpYXKaIOLIas cpeaa

BenecTBa u mMaTtepuanbl B MOBCEIHEBHOM KU3HU 4YelloBeKa. be3omacHoe MCroinb30BaHUE
BEIIECTB M XMMHYECKHX peakiuii B ObITy. [lepBasg momomp Npu XUMHYECKHX OXKOTax M
OTpaBJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIICH cpebl (MpeaebHas T0nyCcTUMasi KOHIICHTPAIIHs
Bemects, fanee — [1/1K). Pons XxuMuu B pemieHuu 3KOI0rHIeCKUX MpodIem.

Xumuueckuii IKcnepumenm:

u3ydeHue 00pas3IoB MaTepHaioB (CTEKIIO, CIIIaBbl METAIIJIOB, TOIMMEPHBIE MATEPUAIIBI).

Mesricnpeomemmuoie ceasu

Peanuzaiust MeXNpeAMETHBIX CBSI3€H MPU U3YUYEHHH XMUMHUH B 9 Kjlacce OCYILECTBIISIETCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK © TOHATHH,
SIBJISTFOLLUXCS] CACTEMHBIMHU JIJISl OTJIETbHBIX MPEMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAY4HBIH (DaKT, TUHOTE3a, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepUOAMYHOCTb,  HAOMIOJCHUE,  DKCIIEPHMEHT,
MOJICTTMPOBaHKE, H3MEPEHHE, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3()(eKT, TEXHOIOTHs, MaTepraIbL.

®dusmnka: MaTepHs, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWJA, H30TOIHI,
PaaMOaKTHBHOCTh, MOJIEKYJIa, OJIIEKTPUUSCKHHA  3apsil, TNPOBOMHHUKH, IOJYHPOBOJHUKH,
JIMIJIEKTPUKHU, (OTORIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOEe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, PAacCTBOPUMOCTb, KpPUCTAUIMYECKAas pEIMIETKA, CIUIaBbl, (DU3NYECKUE BEITUYUHBI,
€IMHUIIBI U3MEPEHHS], KOCMUYECKOE TIPOCTPAHCTBO, TUTaHETHI, 3BE31b61, CoHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MHUHEpAJIbHBIE yIOOpEHUs,
MHUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, TTUTATEIILHBIC BEIIECTBA.

I'eorpadusa: armocepa, rumpocdepa, MuHepanbl, TOpHbIE MOPOIbI, IMOJE3HBIC
HCKOIIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJabTaThl OCBOCHUS NPOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHUS XUMUHU B €IMHCTBE YI€OHOW M BOCIIUTATEIBHOMN JCSITEILHOCTH B
COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCHHCKUMH  COIMOKYJIBTYPHBIMH ¥  JIYXOBHO-
HPABCTBECHHBIMU I[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MPABWJIAMH M HOPMaMH ITOBEIACHHS U
CHOCOOCTBYIOT IpOIleccaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COLUATH3AIUU O0YYarOIIUXCS.

JINYHOCTHBIE PE3YNIbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMI M pacHIMpEeHUE OMbITa ACSITEILHOCTU Ha e
OCHOBE, B TOM YHCJIC B YaCTHU:

1) maTpMOTHYECKOTr0 BOCIUTAHUA:

- IICHHOCTHOTO OTHOIIEGHUS K OTCUYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY U
HAayYHOMY HACJIeIMI0, TMOHWMAHHS 3HAYCHHUS XWMUYECKOW HAyKd B JKH3HU COBPEMEHHOIO
0011ecTBa, CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW WH(pOpPMANUEH O MEPEOBBIX IOCTHKCHHIX WU
OTKPBITHSIX MUPOBOH M OTCUCCTBEHHOW XWUMHH, 3aMHTCPECOBAHHOCTH B HAayYHBIX 3HAHHSIX 00
YCTPOICTBE MUpa M OOIIECTBA;

2) rpakIaHCKOro BOCIIMTAHUS:

- TPEJCTABJICHUS O COLMATBHBIX HOPMAax M MPaBHJIaX MEXKINYHOCTHBIX OTHOIICHHWI B
KOJUIEKTUBE,  KOMMYHHKAaTHBHOW  KOMITETCHTHOCTH B OOIIECTBEHHO  TOJIE3HOM,
y4eOHO-UCCIIeIOBATETILCKOM, TBOPYECKOW U JPYrMX BUIAX JCSITEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HOi COBMECTHOM ESTEITLHOCTH IPHU BBIITOJTHEHUH YYEOHBIX, TTO3HABATEIFHBIX 3a/1a4,
BBITIOTHEHUM XUMHUYECKUX OJKCICPUMEHTOB, CO3JaHHHM YUEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOITOHMMAHHUIO ¥ B3aUMOIIOMOIIM B TPOIIECCE ITOW y4eOHOW NesITeTbHOCTH, TOTOBHOCTH
OLICHWBATh CBOE IOBEICHWE M TIOCTYNKA CBOUX TOBAPUINEH C TMO3UIHUUA HPABCTBEHHBIX U
IPaBOBBIX HOPM C YYETOM OCO3HAHUS TIOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS

- MHUPOBO33pPEHYECKHE TIPEJCTABICHHUS O BEIIECTBE M XUMHYECKOM peakilui,
COOTBETCTBYIOIIME COBPEMECHHOMY YPOBHIO Pa3BUTHs HAyKH W COCTABIISIOIIAE OCHOBY JUISI
MOHMMAHUS  CYNIHOCTH HAYYHOH KapTUHBI MHpa, MPEICTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3AMMOCBS3SIX YEJIOBEKAa C MPUPOAHON Cpeioi, O poiu
XVMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

- TI03HABaTEIIbHbICE MOTHBBI, HAIIPABJICHHBIC HA IOJIYYCHHE HOBBIX 3HAHHWWA O XUMUH,
HEOOXOIUMBIE Il OOBSCHEHUS HaONI0IaeMbIX TPOIECCOB U SIBICHUM, IMO3HABATEIHHOM,
WH(POPMAIMOHHOW W YUTATEIBbCKON KYJIbTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHOW PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPATYpPOH, MOCTYITHBIMA TEXHUYCCKHMH CpPEICTBAMHU
UH(POPMAIMOHHBIX TEXHOJIOTUH;

- UHTEpeC K OOYYEHHUIO U MO3HAHHIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUI0, MPOSKTHOW M MCCIEIOBATENIbCKON AESITeIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH U YPOBHS O0yUYCHHS B JaTbHCHIIIEM;

4) popMupoOBaHHUsI KYJIbTYPbI 3I0POBbSI:

OCO3HAHME IIEHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3II0POBBIO,
YCTaHOBKM Ha 3/I0POBBIA 00pa3 »KU3HU, OCO3HAHHE TMOCICACTBHA W HEMPHUATHE BPEIHBIX
NPUBBIYEK (YMOTPEOJICHUSI AIKOTOJIs, HAPKOTUKOB, KYPEHHsI), HEOOXOIMMOCTH COOJIIOJACHUS



npaBusl 0€30MAaCHOCTH TPU OOpaIeHUH C XUMUYECKUMHU BEIIECTBAMU B OBITY W peajbHOMN
KU3HU;

5) Tpy10BOr0 BOCTIMTAHUSI:

- UHTEpEeC K MPaKTUIECKOMY U3YYCHHUIO POodeCccCuil U Tpyaa pa3aIuvaHOro poja, YBaKCHHE
K Tpydy M pe3ylbTaTaM TpPYAOBOH JEsATENbHOCTH, B TOM YHWCJIE HAa OCHOBE NPUMEHEHHS
MPEIMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIM BHIOOP WHIUBUIYATBHONW TPACKTOPUU
MPOJOKEHHsI 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHenrHol mpodecCUOHATBHONW NEATEbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTb aJalTUPOBAThCS B MpoheccroHalbHOM cpejie;

6) K0JIOrHYeCKOro BOCUTAHUS:

- 9KOJIOTHYECKH I1eJiecoo0pa3Hoe OTHOILIEHUE K TPUPO/Ie KaK HCTOYHHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYIIeCTBOBAaHHUA, MOHMMAaHHUE LIEHHOCTU 3[I0POBOro M Oe30macHOro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY M TICUXHUYECKOMY 30POBBIO,
OCO3HAHME IEHHOCTU COOTFOZICHUS MPaBHUJI 0€30MMaCHOT0 TIOBEACHHS MPU padOoTe C BEIECTBAMH,
a TaKKe B CUTYaIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

- CIIOCOOHOCTU MPUMEHSTHh 3HAHUS, MOJydaeMble MpPU M3YyYCHUH XUMUU, Ui PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPENOi, AJIsl TOBBIIEHUS YPOBHS 3KOJIOrMYECKOM
KYJIbTYpPbI, OCO3HAHUS TTI00aTBHOrO XapakTepa HKOJIOTMUECKUX MPoOJieM U MyTed WX perIeHHs
MOCPEACTBOM METOJIOB XHMHH, YKOJIOTHUECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B
MO3HABATENbHON, KOMMYHUKATUBHOW U COLIMATIBLHON MPaKTHKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMETHBIX PE3YJIbTATOB BBIICISIOT 3HAYUMBIC IS (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIICHAay4YHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUI, TUNoTe3a, (akT, cUCTEMA,
MIPOIECC, IKCIIEPUMEHT H JIPYTroe€.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax 1 MO3BOJISIOT Ha OCHOBE 3HAHUI M3 3TUX MPeIMETOB (OPMUPOBATH IPEICTABICHHUE O
IIEJIOCTHOW HAy4YHOW KapTHUHE MHUpa, U yHUBEpCAIbHBbIC y4eOHbBIC NEHCTBUs (IIO3HABATEIHHBIC,
KOMMYHHUKATHBHbBIC, PETYISATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSATEIILHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YUeOHOU IEATETbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble Jioruyeckue aeiicTBUs:

- YMEHHSI HCIOIB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TpPH OCBOCHWUU 3HAHUM:
pacKpbIBaTh CMBICI XMMHUYECKHX TMOHATHM  (BBIIENSATH UX XapaKTEepHbIE MPU3HAKHU,
yCTaHABIIMBATh B3aMMOCBSI3b C IPYTHMH MMOHSTHSIMH), UCIIONB30BATh MOHITHS ISl OOBSICHECHUS
OTHENbHBIX (DaKTOB M SBJICHUN, BbIOMpATh OCHOBAHUA W KPUTEPUHU JUIs KiaccUpUKalUU
XUMHYECKUX BEIIECTB U XMMHUYECKUX PEAKIUH, YCTaHABIUBATH MPUINHHO-CIICICTBEHHBIC CBSI3U
MeX1y 00BEKTaMU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCyXAeHus (MHAYKTUBHBIC, IeyKTUBHbIC,
10 aHAJIOTHH ), JICJIATh BBIBOJIBI U 3aKITIOUCHUS;

- YMEHHE MPUMEHSTh B Mpoliecce MO3HAHUSI MOHATHS (IIPEAMETHbIE U METampeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, HWCIOJb3yeMble B XHWMHH, NPEOOpPa3OBBIBATH IIMHPOKO
MIPUMEHSIEMbIE B XUMUU MOJICbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHYeCKass (GopMylla M ypaBHEHHUE XHMHUYSCKOH pEaKIUu — TMPH pPEIIeHuH y4eOHO-
MO3HABATENbHBIX 3a/lad, ¢ Y4€TOM OTHUX MOJACIBHBIX TNPEICTABICHUN BBIBIATH U
XapaKkTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U
XUMHYECKUX PEAKIIHi, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHSI B U3yUaEMBIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBaTebcKue AeiicTBHUS



- YMEHHE HCIIOJIb30BaTh MOCTaBJICHHBIE BOIPOCHI B KayeCTBE MHCTPYMEHTA IMO3HAHUS, a
TAaKKE B KA4eCTBE OCHOBBI M (DOPMHpPOBAHHS THUMOTE3Bl IO TPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHMUIA;

- MPUOOpPETEHUE OIBITA MO MUIAHUPOBAHUIO, OPTaHU3AIMd U TPOBEACHUIO YICHUUYECKUX
AKCIIEPUMEHTOB, YMEHHE HA0MI0IaTh 32 XOJ0M IMPoIIecca, CaMOCTOSITENIbHO IPOrHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO OIbITA,
WCCIIEIOBAHMsI, COCTABIISATh OTUYET O MpojeTaHHON padoTe.

Pabora ¢ nunopmanmeii:

- YMEHHE BBIOMpPATh, AHATU3UPOBATH W HUHTEPIPETHPOBATh WH(GOPMAIUIO PASIUYHBIX
BHJIOB M (OPM TIPEJCTABJICHUS, TMOJIYyYaeMyI0 W3 Pa3HBIX HCTOYHWKOB (HAYYIHO-TIOMYJISIpHAS
aUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIpaBOYHBIe Moco0usi, pecypchl HHTepHeTa),
KPUTHUYECKH OLIEHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

- YMEHHE MPUMEHSTh Pa3TUYHBIE METO/bI U 3aPOCHI IPU TIOUCKE B 0TOOpe MH(OpMAIHH
U COOTBETCTBYIOIIMX JTaHHBIX, HEOOXOAMMBIX IS BBIINOJHEHHUS Y4€OHBIX M MO3HABATEIbHBIX
3a/1a4 ONpeIeIEHHOrO TUTIA, TPUOOPETEHHE ONBbITAa B 00JIACTH UCTIOIB30BaHMUsI MH(OpMAIIOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYPOU aKTUBHOTO HUCIOIB30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (HOpMY MpEICTaBICHUS
nH(poOpMaIMK ¥ WIUTIOCTPUPOBATH peEIlaeMble 3a/ladydl HECIOKHBIMU CXEMaMH, TuarpaMMmamu,
npyruMu ¢popMaMu rpadUKi U UX KOMOMHAIUSAMU;

- YMEHHUE HUCMHOJb30BaTh W aHAIM3UPOBATH B Mpollecce Y4eOHOM M HCCIeqoBaTeIbCKOM
NEeSITeTLHOCTH HH(POPMAITHIO O BIUSHUU IPOMBIIIUICHHOCTH, CETBCKOI0 X03sHCTBA U TPAHCIIOPTA
HA COCTOSIHUE OKPYKAIOLLIEH IPUPOJHON CPEBL.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

- YMEHHS 3a/JaBaThb BOIPOCHl (B XoJe Juaigora u (WUiau) JUCKYCCHHU) IO CYILIECTBY
oOcyxxgaeMol TeMbl, (OpPMYJIHPOBATh CBOU TPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

- YMEHHUS MPEACTaBIATh IONyYEHHBIC PEe3yIbTaThl MO3HABATENBHOM JEATEIHLHOCTU B
YCTHBIX M MMUChMEHHBIX TEKCTAX; JIEIATh MPE3CHTAIMIO PE3YIbTATOB BHITIOHCHHUS XHMHUECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOro OMbITa, Ja0OpaTOpHON pabOThI MO HCCIEIOBAHUIO CBOKCTB
BEIIIECTB, YU€OHOTO IIPOEKTA);

- YMEHHUS y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH MMO3HABATEIHHON U
HCCIIEIOBATEIbCKON JIEATENbHOCTH MPU PEIIEHUH BO3HMKAIOMIMX IpPoOJeM Ha OCHOBE YyuéTa
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3HMIHKA (00CYXACHHS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMbI», KOOPAUHALIMSI COBMECTHBIX JEUCTBUIA, ONpeeleHne KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHON pa0OTHI U IpYTHE).

PeryasiTuBHble yHUBepcaJbHbIe yYeOHbIE 1eliCTBHSL:

- YMEHHUE CAMOCTOSTEIBHO ONPENEISATH LeNN ACATEIEHOCTH, INIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIIUPOBATh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO JESATENBbHOCTh, BHIOMPAThH
HauOonee H(QeKTUBHbIE CHOCOOBI pelleHuss y4eOHBIX W IO3HABaTENbHBIX  3ajad,
CaMOCTOSITENTLHO COCTaBIISITh WIIM KOPPEKTUPOBATH MPEVIOKEHHBIN alroputM ACUCTBUN TpH
BBITIOJTHCHUM 33J]aHUi ¢ Y4€TOM IIOJIYYCHHSI HOBBIX 3HAHHA 00 HW3y4aeMbIX OOBEKTax —
BEIIIECTBAX W PEAKIIMIX, OIICHUBATh COOTBETCTBUE IMONYYEHHOTO pe3yibTara 3asBICHHON LIEJH,
YMEHHE HCIOb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHUA.

NPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOGHUIO 00S3aTENBHOTO COJCpKaHUS,
YCTAHOBJICHHOTO JaHHOW (enepaabHOil pabouell mporpamMMmoil, BBIJENSIOT: OCBOCHHBIC



OOyJarONIMMUCST HAy4dHbIE 3HAHHMS, YMEHUS W CIOCOOBI JCUCTBUH, crnenuduyYecKue s
MpEeaIMETHOW o0nacTu «XUMHs», BUIBl JIEATEILHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, TIPEOOPA30BAHHUIO U IPUMEHECHHUIO B PA3IIMYHBIX YICOHBIX U HOBBIX CUTYaIUSX.

K xoHny oOyuenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxatb COPMHPOBAHHOCTh y 00yUArOIINXCS YMECHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas Jo0JI1 XHMUYECKOro
JJIEeMEHTa B COCAMHEHHM, MOJIAPHBIA OO0BEM, OKCHUJ, KHCJIOTa, OCHOBAaHUE, COIIb,
3JIEKTPOOTPULIATENIEHOCTD, CTENICHb OKUCIICHHSI, XUMUYEeCKas peaKius, Kiaccu(puxanus
peaKkLMii: peakiui COCIMHEHHUS], PEAKIIUN PA3JIOKEHUsI, PEAKIIMH 3aMEILICHUS, PEaKUU
o0MeHa, ’K30- M HJOTEPMUYECKNE PEAKIINHU, TETNIOBOH A(PPEKT peakiuu, siIpo aToMa,
AJIEKTPOHHBIN CIIOM aTroma, aTOMHas OpOuTalb, PajlyC aromMa, XMMHYecKas CBS3b,
MOJISIpHAsl U HEMOJIsipHasi KOBAJIGHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBas J10JIs BELECTBA (IIPOLIEHTHAs KOHLIEHTpALus1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX IOHATUA W MPUMEHATH 3TU
MIOHSITHS IIPU ONIMCAHUM BEILECTB U X IIPEBPALLCHUI;

UCIONB30BaTh XHMMHUYECKYI) CHMBOJHMKY JUIsI COCTaBJeHHsS (OpPMYJIT BElIeCTB U
YpPaBHCHUN XUMHYECKUX PEAKIINN;

OIPEENIATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHUSX, CTEHCHb
OKHCIIEHUSI DJIEMEHTOB B OMHApHBIX COEIUHEHHSIX, NPUHAUIEKHOCTh BEIIECTB K
OnpeneNéHHOMY KJIaccy COeIMHeHMH 1o QopMynam, BHJ XHUMHUYECKOH CBS3H
(xoBaJieHTHAs U MOHHAs) B HEOPTraHUUECKUX COCIUHEHUSX;

packpsiBaTh cMmbich [lepunomnueckoro 3akona I. M. MeHneneeBa: 1€MOHCTPUPOBATH
IIOHMMAHHE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XMMHYECKHMX JJIEMEHTOB OT HX
nosoxkeHuss B Ilepmonnueckoll cucTeme, 3aKOHOB COXPAHEHMS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTaJipo;

OMHKCHIBATh M XapakTepuszoBaTh Tabmuunyto ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3jnyaTh IMOHATHUS «TJIaBHasg moarpynna (A-rpymma)» u
«mobounas mnoarpynma (b-rpymma)», mameie ¥ OonbliMe MEPUOIBI, COOTHOCUTH
0003HaueHus, KOTopble uMerTcs B Tabmuie «llepuoanueckas cucreMa XUMHUYECKUX
anemeHToB [[. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKaMH CTPOEHUs aTOMOB
XUMHUYECKHUX DJIEMEHTOB (cocTaB M 3apsii sAapa, oOOIIee YHCIO 3JIEKTPOHOB H
pacnpeesneHue uX Mo IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUUYECKHUE BEIECTBA, XUMUYECKHE
peakiuu (110 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  IIOATBEP)KJAasl  ONHCAHUE INPUMEPAMHM  MOJIEKYJSIDHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOrHO3UPOBAaTh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKHUX IIPEBPALEHUI B PA3JIMYHbIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MAacChl BELIECTB, MACCOBYIO
JI0JIF0 XUMHYECKOT0 3JIEMEHTA 10 (hopMysie COSAUHEHHS, MACCOBYIO JIONIO BEIECTBA B
pacTBope, MPOBOANUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON pEeaKIuu;



HNPUMEHSITh OCHOBHBIC ONEPAI[MH MBICIUTEIBHON NESITENbHOCTH — aHAU3 M CHHTE3,
cpaBHEHHE, 0000IeHHe, CHCTeMAaTH3alNI0, KIacCU(UKAIUIO, BBISIBICHUE MPUYNHHO-
-CJIC/ICTBEHHBIX CBsI3€i — JUISl M3Y4YCHUsI CBOMCTB BELIECTB U XUMHYECKHUX PEAKIIUH,
€CTECTBEHHO-HAy4YHbIC ~ METOIbl  [O3HAHWUS  —  HAONIOJCHWE,  HM3MEpEHHeE,
MOJIETTMPOBAaHHE, SKCIIEPUMEHT (peabHbIA U MBICTICHHBIN);

CICOBaTh IPAaBWJIAaM IIOJNB30BAHHUS XWMHYECKOW TIOCYIOH |  J1abOpaToOpHBIM
o0opyOBaHUEM, a TaK)Ke MpaBHJIaM OOpaIIeHHS C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSMH 110 BBIOJTHEHHIO JTA00OPaTOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3sHbIX BEHIECTB (BOXOPOAA M KHCIOPOJA), NMPUTOTOBICHHUIO
PacTBOPOB C ONpE/EIEHHON MACCOBOI J10JIel PaCTBOPEHHOIO BEIECTBA, INIAHUPOBATh
U TIPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U
KHUCIIOT C TOMOIIBIO MHANKATOPOB (JIakMYycC, heHondTanenH, METHIIOPaHX U IpyTHUE).

K koniy oOyueHus B 9 kjacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb c()OPMUPOBAHHOCTh y 00yUaIOIUXCS YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IMOHATHUN: XMMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPULIATENBHOCT, CTENEHb OKHMCIEHUS, XUMHYECKas PEaKlHs, XUMHUYeCKas
CBSI3b, TETIOBOH AP PEKT peakunu, Mojib, MOJSAPHBIA 00BEM, pacTBOp, JIEKTPOIHTHI,
HERJICKTPOJIUTBI, AJIEKTPOIUTHUYECKAs JUCCOLMAIMs, pPEaKUUd HOHHOrO0 OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTMMble M HeoOpaTHMbIE peakluH,
OKHMCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKHCIUTENb,  BOCCTAaHOBMTEID,
OKHMCJIEHHE M BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(OTEPHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHAsl, MOHHAs, METAJNIMYECKas), KpUCTAJUIMYECKas pEIETKa, KOppO3Hs
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pPEaKUuH, IPEeIeNbHO JOIYyCTHMAs
koHuentpanus [1/IK Bemiecrna;

WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATHI M NPUMEHATH 3TU
MOHSITUSI TTPU ONTMCAHUH BEIIECTB U UX MPEBpallleHuil;

UCIOJNB30BaTh XHUMHUYECKYI0 CHMBOJMKY JJsI COCTaBieHHs (OpMya BeEUIECTB U
YpaBHEHUN XUMHYECKUX PEAKIINH;

ONpENENATh BAJIEHTHOCTb M CTENEHb OKHMCIEHUS XHUMHMUYECKHX DSJIEMEHTOB B
COCIVHEHMIX Pa3JIMYHOIO COCTaBa, IPHUHAIEKHOCTb BEIECTB K ONPEIEIEHHOMY
KJIAaCCy COCAMHEHHH 10 (opMyrnaMm, BUIl XUMHUYECKON CBS3U (KOBaJEHTHas, MOHHAs,
METAJJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA IO XMMHYECKON
¢dbopmyse, XxapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPraHUYECKUX COECTUHEHHM, TUI
KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMmblca llepnonnueckoro 3akona JI. M. MenneneeBa u 1€eMOHCTPUPOBATh
€ro MOHMMAaHHUE: OMMCBHIBATh M XapaKTepPH30BaTh TabMMuHyo Gopmy llepmommaeckoit
CHCTEMbl XMMHUYECKHX 3JEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas mnoarpynmna (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», manble u GomblIMe MEPHOJBI,
COOTHOCUTh O00O3HAUYEHMsI, KOTOpbIe MMEIOTCA B IEpPUOAWYECKON Talmuue, C
YHCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsiz sIpa, oOlIee YMUCIIo JIEKTPOHOB U PaclpeeNieHHe UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATh OOLIME 3aKOHOMEPHOCTM B H3MEHEHUHM CBOWCTB JJIEMEHTOB U HX
COEMHEHMM B MIpeJesiax MalblX NEPUOJOB U IVIaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS
UX aTOMOB;



KJIaCCU(PUIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHUE BEIECTBA, XUMUYECKIE
peakuuu (10 YUCIYy M COCTaBY YYacTBYIOUIMX B PEAKI[UU BEIIECTB, MO TEIIOBOMY
s dekTy, Mo U3MEHEHHIO CTETIEHENH OKUCIIEHUS XUMHYECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATh) OOIIME M CHEeUU(PUUECKHEe XHUMHYECKHE CBOMCTBA
MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Asl ONMKUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHUS SJICKTPOIUTUYECKON AUCCOLMALNMN KHUCIIOT, IEJIOYEN U COJIEH,
MOJTHBIE U COKpAIIEHHBIE YpaBHEHUS peaklnii HIOHHOro oOMeHa, YpaBHEHHs peaKiui,
MOATBEPKJIAIONIMX  CYIIECTBOBAHME T'€HETUYECKOM CBSA3M MEXKAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMI IMOCPEICTBOM
COCTAaBJICHHMSI DJIEKTPOHHOTO OajaHCa ATUX PEaKIIHii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BOSMOXXHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAILICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOI0 3JIeMEHTa 10 popMyJie COeAUHEHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEAKLINK;

coOnoaTh TpaBWJIa TOJNIb30BAHUS XUMHUYECKOW TIOCYyIOM ©  J1abopaTOpHBIM
000py/IOBaHUEM, a TaKXe IpaBWiia OOpaIleHHs] C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB IO MOIYYSHHIO
1 cOOMpaHUI0 Ta3000pa3HBIX BEMIECTB (aMMHAaKa M YTIIEKUCIIOTO rasa);

MIPOBOJIUTh PEAKIMU, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTaB pPa3IMYHBIX BELIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAWI-, KapOoHaT-, (ocdar-,
CWIHNKAT-, Cynb(}aT-, TUIPOKCHUI-HOHBI, KATHOHBI AMMOHHUS W HWOHBI H3yYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIbHON EATEeNbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHE, OOOOIIEHNE, CHCTEMAaTU3allMi0, BBISBICHUE MPUUYNHHO-CIIECICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHS CBOMCTB BEHIECTB M XUMHYECKHUX PEAKIUM, €CTECTBEHHO-
HayyHbIE METONbI I[O3HAHUS — HaONIOJEHWE, W3MEPEHHUEe, MOJCIUPOBAHUE,
SKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KUIACC
KoauuecTBo 4acos
Ne HaumenoBanue pa3ienos u DJIeKTpOHHbIe (LM (ppOBbBIE)
n/n TeM MPOrpaMMbl Bcero Konrpoinusie IipaxTadecKkue o0pa3oBaTesibHbIE PeCYPChI
padoThbI padoThbI
Paznea 1. [lepBonayajibHble XMMHUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTHYECKOH JIeSITeIbHOCTH https://m.edsoo0.ru/7f41837c
yeJioBeKa
19 BerriectBa 1 xXuMu4ueckue 15 1 bubmuoreka IJOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacTaBuTe M HEOPraHMYeCKNX BelleCTB
21 Bosnyx. Kucnopona. Ilonsitue 6 bubnuoreka LIOK
00 oKCcHIax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsitue o kucinorax 8 1 bu6nmmoreka [JOK
U COJSIX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bub6nmoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bu6nmoreka [JOK
HEOPraHWYECKUX COCTMHCHHI https://m.edsoo.ru/7f41837c
Hroro mo pasnery 30

Pasnen 3. [lepunoanueckuii 3axon u Ile

XumMudeckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE Pe€aKIumn

puoanveckasi CHCTEMa XUMHUYECCKHUX 3JIEMECHTOB ,)1. H. Menpeneena. CTpoeHne aTOMOB.

3.1

[Iepuonnueckuii 3aK0H U
Ilepnonmueckas cucrema
XUMHYECKUX 31eMeHTOB /JI. H.
Menpene-eBa. CtpoeHue

bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

XUMHYECKasI CBA3b.

3.2 OKHUCIIUTEIBLHO- 9 Bubmuorexa [JOK
. https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC pCaKHI/II/I
bubnuorexa [JOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 2 Bubmrorexa HOK
p p https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/l S Beero KoﬁnTpoanue HpﬁaKTI/I'{eCKI/Ie 06PA30BATEBHBIE
padoThI padoTsl pecype
Pa3nen 1. BemecTtBo M XMMu4ecKHe peakiun
11 [ToBTOpeHnue u yriyOneHue 3HaHUN 5 1 Bbubmuorexa [IOK
' OCHOBHBIX pa3JIelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTAYECKAs TUCCOLAALINSL. 8 1 1 bubmmorexa [JOK
' XUMHYECKUE PEaKIMK B paCTBOpaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazpen 2. HeMeTa/llIbl M X cOeANHEHHUS
21 OO6mrast XxapaKTepUCTUKA XUMUUYECKHIX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmel. I"ajgorens https://m.edsoo.ru/7f41a636
OO01as XapakTepucTuKa XMMHCCKHX Bubmiorexa [JOK
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.eds00.ru/7f41a636
COCIMHEHUSA B :
OO1as XxapakTepuCTUKa XUMHUECKHUX
bu6moreka [JOK
2.3 aneMeHTOoB VA-Tpymisl. A30T, pochop u ux 7 1 .
COCITHHCHIS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKAa XUMHUYECKHUX Bubmiorexa [JOK
24 anemeHnToB |VA-Tpynmbl. Yriepox u 8 1 2 https://m.edsoo.ru/7f41a636
KpPEMHUHN U UX COSAMHEHUS S :
Hroro mo pasnery 25
Pa3nen 3. MeTa/uibl M X COeIMHEHUS
3.1 OO011111e CBOMCTBA METAIIIOB 4 Bubmaorexa OK

https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
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but6munoreka [JOK

3.2 BaxHeiilme METaIIbl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. XuMusi u oKpyzkaionias cpeaa

4.1 B W3HU YeJIOBEKa 4 Brbmaorexa HOK
: CLUCCTBa M MATCPHATIBI B K & https://m.edsoo.ru/7f41a636
HWroro mo pazneny 3
P 3 bu6mmoreka [JOK

C3CPBHOC BPCEMi https://m.eds00.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIJIAHUPOBAHHUE

8 KUIACC
N KoJsnyecTBo 4acoB Jlara DJIeKTPOHHBbIE HU(POBbIE
u/n Tema ypoka Beero Kontpoasubie | IlpakTuyeckue W3ygenns o0pasoBaTejbHbIE
padoThI padoThbI pecypcbl
1 [Ipeamer xumuu. Pons xumuu B 1 bu6maunoreka [JOK
JKU3HU YeioBeka. Tema u BemecTna https://m.edsoo.ru/ff0d210c
2 IlonsiTHe 0 MeTOax MO3HAHWA B 1 bu6maunoreka [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
IIpakmuyeckasn paboma Ne 1
3 «Ilpasuna pabomul 6 nabopamopuu u 1 1 bubnuoreka [JOK
npuémol obpawjenus ¢ https://m.edsoo.ru/ff0d23dc
1a60OpamopHuiM 060pY008aHUEM»
4 Yucreie BemecTBa U cMecu. CriocoObl 1 bu6mmoreka [JOK
pas3JeneHus cMecei https://m.edsoo.ru/ff0d26ca
(]
5 %Z;{dnzz;l:;’;ajjwiiggn;:aj\lgpimepe 1 1 bubmorera LIOK
. https://m.edsoo.ru/ff0d28c8
OUUCMKU NOBAPEHHOU COIU)»
Bbu6munorexa [JOK
6 ATOMBI H MOTIEKYJIEL . https://m.edsoo.ru/ff0d2a6¢c
7 XuMHYecKue JIEMEHTHL. 3HAKH 1 Bbu6munorexa [JOK
(CMMBOJIBI) XUMUYIECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE yYCHHE 1 bubmorexa IIOK
https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSHCTBA COCTaBa
10 BEIIIECTB. XUMHUIEcKas Gopmyra. 1 bubnuoreka [JOK
BaneHTHOCTh aTOMOB XUMHUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocuTeNIbHAsS aTOMHA Macca. 1 bubnunoreka [JOK
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OtHOCHUTEeIbHAS MOJICKYJIsIpHasd Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1o XUMHYECKOT O bu6mmoreka [JOK
AJIEMEHTA B COSAMHECHHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemmecTBa. Modb. but6munoreka [JOK
MorsipHasi Macca https://m.edsoo.ru/ff0d5230
14 duznyecKkre U XMUMHUYECKHUE SIBJICHUS. bubmmoreka [[OK
XuMUUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycia0BuUs NIPOTEKaAHUA bubnuoreka LIOK
XUMHUYECKHX PEAKIUi https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnmnoreka [JOK
XUMHUYECKHE YpPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koiMuecTa, Macchbl
17 BemecCTBea 1o y}fO)aBH:I:I/IﬁM’ - bubmorexa IIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUI
18 if;aalfljll//llg ?fc?:;;H);?I//II: q;:;(;l;meHHﬂ bubmorexa [IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHws, 0OMEHa)
19 swarcroneuer, OGobuenme n Butmiotexa LIOK
' o https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3alMsl 3HAHUM
(]
o | Kaumporsnes paoa 11 o mese B LOK
https://m.edsoo.ru/ff0d4290
peakyuuy»
20 sosayna. Kincropor - onewent Bubmorera LIOK
' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
p | S s ot Bumorra LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsrre 006 okcuaax
CriocoOBI IOTy4eHUsT KUCIOpo/a B Bubmiorexa [[OK
23 1a00paTOPUHU U MPOMBITIIUICHHOCTH.

[TpuMeHeHne KUCI0poa

https://m.edsoo.ru/ff0d497a
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TennoBoit 3¢ ekt XumMruecKoi
peaknuu, MoHITHE O

bub6mmorexa [JOK

24 TEPMOXUMHUYECKOM YPaBHCHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMHUYECKHUX PEAKIIHIX

25 | Sarpamesne ponma, snoosg oro Bubmorera LIOK

’ https://m.edsoo.ru/ff0d4c4a
PEAOTBpAICHUS
Ilpax K fo
26 mij‘;e”:(ﬁ;;yj;l;felio’;’;%i\;;’;z bubmorexa IIOK
. https://m.edsoo.ru/ff0d4ae2
KUCIOPOOQ, U3YUeHUe e20 C8OLCIB)

27 Bonopoa — sneMeHT n nmpocroe bubmuorexa [{OK
BelecTBo. Hax ok eHue B mpupoie https://m.edsoo.ru/ff0d4dd0

28 DOU3NIECKHE U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bojopoja. [IpuMeneHre Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 IToHsITHE O KHCIIOTaX U COMAX bubnmorexa LIOK

https://m.edsoo.ru/ff0d50d2

30 CriocoObI IOJTy4eHHsT BOIOPO/1a B bu6mmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0

31| mowe allonpronne n cotupate Bumtorexa LIOK

y https://m.edsoo.ru/ff0d4f42
68000p00a, U3yUeHUe e20 CBOLCME)

30 MosnsipHbIit 00bEM ra3oB. 3aKOH bubmuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Breraucnenns o0bEMa, KOJIMYECTB

33 Bemec(':r?; ra3a? ?Ioeeri’ H:;IeCTiICOM?I Budmorexa HOK

i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIK 00BEMY
| Do oo e B LOK
, . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOILICHHH Ta30B

35 du3znueckre U XMuMHUYECKHE CBOMCTBA bub6nunoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [ToHsITHE 00 bubmuoreka IJOK
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HHAWKaTOopax

https://m.edsoo.ru/ff0d59e2

Bona kak pactBopuTenb.
HaCI:II_L[eHHLIe 1 HCHACBIIICHHbIC

bub6munoreka [JOK

37 pacTBOpbl. MaccoBasi 107151 BEIecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
Ilpakxmuueckas paboma Ne 5 no
38 meme «llpucomosnenue pacmeopos ¢ bubmmnoreka [IOK
onpeodenéHHol Maccosoll doell https://m.edsoo.ru/ff0d5eba
PACMBOPEHHO20 Beuecmaay
39 Konmponvnas paboma Ne2 no meme bubmuoreka [IOK
«Kucnopoo. Booopoo. Booa» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKAIs, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IT HUE Y XUMUYECKHE CBOWCTB
41 K;:Hy;feflbl)? OCHOBHB(:; u SO bubmorexa [OK
’ https://m.edsoo.ru/ff0d664e
amM(OTEepHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, KiIaccuUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XuMHU4YECKUE CBOMCTBA bubmoteka [JOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bu6maunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4yeHnue 1 XUMHYECKHE CBOUCTBA bubnuoreka LIOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
16 crocot nomyuemie ximareote BuGmorera LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
Ilpakmuueckas paboma Ne 6.
47 Pewenue sxcnepumenmanvhvix 3a0au bubnuoreka [JOK
no meme « OCHOBHbLE KIACCHL https://m.edsoo.ru/00ad9b7c
HEOp2aHUuyecKux coeOUuHeHuny
48 ['enernueckas CBsI3b MEXIY bubmuoreka IJOK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

KJIACCaMU HEOPraHUYECKUX
COEeqUHEHUN

https://m.edso0.ru/00ad9a50

0O0001IEHE U cCUCTEMATU3ALA

bub6munoreka [JOK

49 3HaHUM https://m.edsoo.ru/00ad9cb?2
Konm o
R Butmorra LOK
- https://m.edsoo.ru/00ad9ela
Heop2anuyeckux coeounenuun”
IlepBbie MOMBITKH K u
51 XI/?I\I/)II/I‘I:CKEX 3neMeIJ{I:(():1(3:. gzﬁﬁﬁg 0 bubmorexa HOK
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX 3JIEMEHTOB
[leproauyeckuit 3aK0H U
52 ITepuoanueckas cuctema bubmmnorexa [IOK
XUMHYECKHX 351eMenToB J1. 1. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoapl, TrpyMIIbI, MOATPYIIIHI bubmmorexa LHOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
anep. M3otormsl https://m.edsoo.ru/00ada342
S5 arowon saewentos Mepmommaceroii BuGmorera LIOK
https://m.edsoo.ru/00ada6bc
cucremsl 1. 1. MenneneeBa
XapakTepucTuka XUMUYECKOr O
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuoauueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U NIPAKTUKU. [I. bubmmnorexa [IOK
. MenneneeB — y4u€HblIii, Tieqaror u https://m.edsoo.ru/00ada96e
rpa)IaHuH
58 DIIEKTPOOTPULIATEIIBHOCTH aTOMOB bubnuorexa [JOK
XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas XuMu4ecKas CBsI3b bubmmoreka [JOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adac34
60 KoBanenTHas nossgspHas Xumuyeckas 1 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas nenossipHas 1 bubmoteka [JOK
XMMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [[OK
62 Creneup okucneHis ! https ://m.edscl)lo.ru/OOadae28
63 OKuCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK
peakinuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
64 OKHCIIUTEIU U BOCCTAHOBUTEIIU 1 https://m.e dSCI;IO.ru 100adb076
B | «Cmpoene amoma. Nawseonan |1 Bubmotera LIOK
oIty https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eH1E U 1 bubmuorexa [{OK
CHCTEMATHU3AIMS 3HAHUMN https://m.edso0.ru/00ad9ch?2
67 T'ooosaa konmponvnas paboma 1
68 PesepBHblitl ypok. O60011eHNE U 1 bubmmnoreka LIOK
CHCTEMATHU3AIMS 3HAHUMN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KognuecTtBo yacoB

DJIeKTpPOHHbIe U poBbIE

Ne Jlara
Tema ypoka Kontposabubie | IIpakTHueckue 00pasoBaTeJbHbIE
n/n Bcero U3yYeHUs
padoThbI padoThI pecypchl
IIepnonnuecknii 3aK0H.

1 [Tepuoanueckas cucrema 1 bu6maunoreka [JOK
XUMHYECKHX 31eMeHToB [1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOJCTB XEIMI/I‘—IeCKI/IX DJIEMEHTOB 1 bubmaorexa LIOK

N https://m.edsoo.ru/00adb6b6
MIEePBBIX TPEX MEPUOJIOB
Knaccudukanus u HoMeHKIaTypa bubnuorexa [JOK

3 1 ]

HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMu4eckon CBSI3U U THUIIEI 1 bu6mmoreka [JOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Koumponwvnan paooma Nel no

5 meme «lloemopenue u y2nyonenue 1 1
3HAHUI OCHOGHBIX PA30e108 Kypca
8 knacca»

Knaccudukanus xumMmuaeckux bubmuoteka [JOK

6 b 1 ;
peaKIuii 10 pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsTHE O CKOPOCTH XUMHUYECKOM

7 €Ak HOH}II")[I/IG 0 TOMOI'€HHBIX 1 1 Bubmuoreka [JOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUsIX
ITonsaTHe 0 XUMHUYECKOM

aBHOBeCcHU. PaKTOPEI, BAUSIOIINAE
8 ia CKOPOCTE XI/IMI/I‘—ISCK,OI\/'I eaKmm/I 1 bubmaorexa LIOK
p peaxtt https://m.edsoo.ru/00adc28c
1 TIOJ0KEHUE XUMHUUYECKOT O
paBHOBeCHUS
9 OKHCIUTEIBHO- 1 bu6nunoreka [JOK

BOCCTAHOBUTCIIbHBIC PCAKIIMH

https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Teopust 3IEKTPOIUTUUECKON

10 nuccornuanuy. CHIbHBIE U CIa0bIe bubnnorexa IIOK
’ https://m.edsoo.ru/00adcd68
DJIIEKTPOIHUTHI
11 HoHHbIe ypaBHEHUS peakInui bubmmorexa LOK
https://m.edsoo.ru/00add448
XHUMHYEeCKHEe CBOMCTBA KHUCIIOT B
12 OCHOBAHMH B CBETE MpEACTaBICHUI bu6maunoreka [JOK
00 3JICKTPOTUTHUECKON https://m.edsoo.ru/00add5d8
JIACCOIUAIIN
s | Tameeme oot conc B 10K
. https://m.edsoo.ru/00add8b?2
AICKTPOIUTHICCKON AMCCOLUAIIMH
14 [TonsiTHe O TUAPONH3E CONEH bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O0001IeHre U cUCTEMaTH3aIUA bu6mmoreka [JOK
3HAHHUI https://m.edsoo.ru/00addd12
(0
R I S bumorera LIOK
https://m.edsoo.ru/00addbfa
3a0a4y
Kontponbnas padora Ne2 o teme
17 «INEKTPOTUTHIECKAS bubmuoteka [JOK
nucconranvs. XMuMAYECKHE https://m.edsoo.ru/00addec0
pEeaKIMy B pacTBOPAX)
18| Xmwtmscome coufioton o npmmcpe BuGmorexa LIOK
https://m.edsoo.ru/00addfe2
XJjopa
19 | xmmcnns epofioroa, nomyaemme Buworera LIOK
’ ’ https://m.edsoo.ru/00adel104
MIPUMEHEHHUE
Ilpakmuueckas paboma NQUZ no Bubnmorexa LIOK
20 meme «llonyuenue consinHou

Kucijiomsl, Usy4eHue eé ceoticmey

https://m.edso0.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Brrancaenus o YpPaBHCHUAM

21 XUMUYECKUX PEAKIUH, €CIIU OAUH bubmorexa [IOK
’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B N30BITKE

29 OO01mast xapakTeprCcTUKA AJIEMEHTOB bubnuoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnorpornHbie MOAU(DUKAIINKI CEPHI.

23 Haxoxnenue cepol u eé bu6maunoreka [JOK
COCIIMHEHUH B MPUPO/IE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI

B TPOCHHU
2| e xanmacerie bumorexa LIOK
y https://m.edsoo.ru/00ade802
CBOICTBA
KCHJIBI CEPBHI. Hasl KMCIIOT
25 gngﬂiecgflle) u )S/IeI\I/:I)I/I‘jCCKI/I(;HO ) bubmiorexa HOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, TPUMEHEHHUE
XUMHYECKUE PEAKIINH, JIEKAITUE B
OCHOBE TIPOMBIIIUIEHHOTO CI1oco0a

26 MTOJTYYEHHS] CEPHOM KHUCIIOTBI. bubmuorexa [{OK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlEeH Cpeibl
COCTMHECHUSIMU CEPBI
Brrancienue MaccoBoi 1011 bub6mumoreka [{OK

27 .

BBIXOJIa MPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mast xapakTeprCcTUKA AJIEMEHTOB
28 ;/in;poﬁgzll.{;;f; pupoze bubmmorexa IIOK
’ https://m.edsoo.ru/00adeea6
bu3UYeCKUe U XUMHUYECKIE
CBOWCTBA
AMMHEaK, ero GU3NIEeCKrue 1
29 XI/IMI/I‘IaeC’KGI:/ICO C(EOI;CTES nznyquI/Ie bubmmorexa LHOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
30 Ipaxmuyeckas paboma Ne 3 no bubnmnoreka [IOK

meme «Hozzyltenue ammuakda,

https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

usyuernue eco CBOUCNE )

A3OTHas KucioTa, e€ puznueckue u

bu6mmoreka [JOK

31 XMMHUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30oBaHre HUTPATOB U COJIEH
p | s s g B LOK
YA00P ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKaroUIeil cpeabl
COCIMHEHUSIMH a30Ta
3 focthopman kicnors, et BuSmiorera LIOK
P L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOJTYUICHUE
Hcnonb3oBanue ¢pocdaros B
34 Ka4yeCTBE MUHEPAIbHBIX bubmuorexa [{OK
ynoOpeHuit. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
PUPOIHOU cpebl pocharamu
5 | Lo e B LOK
PHPOJE, 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcupel yriiepona, ux (U3HIECKue
3% | Ororormicere npobaews bu6morexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoa
(%)
37 YronbpHast KUCIIOTA U €€ COH bubmmorexa IIOK
https://m.edsoo.ru/00ae006¢
Ilpakmuueckas paboma Ne 4 no
38 meme "llonyuenue yenexucinozo buGnuoreka LIOK
eaza. Kauecmeennas peakyus na https://m.edsoo.ru/00ae027e
kapbouam-uon"
[TepBoHaYambHBIC TOHITHS 00 Bubmiorexa LIOK
39 OpPraHWYECKUX BEIIESCTBAX KaK O

COCOAMHCHUAX YyIJICpOoaa

https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

bu6nmnorexa [JOK

40 Kpewrii u ero coemnerus https://m.eds00.ru/00ae080a
Ipaxmuyeckas paboma Ne 5.

a1 Pewenue sxcnepumenmanvroix bubnuoreka [JOK
3a0au no meme «Baoicnetiuue https://m.edsoo.ru/00ae0bf2
HeMemaiuibl U UX COeOUHEeHUs)

0
o | Ko puiema BIne B LOK
https://m.edsoo.ru/00ae0el8
U UX COCOUHEHUA)
OO01m1ast xapakTepUCTHKA
XUMUYECKUX IJIEMEHTOB —

43 METaJJIOB. MeTauinueckas CBSI3b U bubmoreka [JOK
MeTaJUTMYECKasi KpUCTALTHYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3HUECKUE CBOWCTBA
METaJJIOB

w | Do ke emsno. B LOK

N https://m.edso00.ru/00ael1156
HaIpsKEHUN METaJNIOB
O61u1me cnocoObl NOTYYEHUS
g | pomanon Comau. Bumcrean B 10K
. https://m.edsoo.ru/00ae1156
peaxiuii, eciau OJUH U3 PeareHToB
COJIEPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAIIIIOB bubmmorexa [IOK
https://m.edsoo.ru/00ael1278
bu6nmorekxa [JOK

4 [HenorrEie METAIEL https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmorexa [JOK
KaJIUst https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENBHBIE METAILIIBI — Bbubnmorexa [JOK
KaJIBIMH U MarHui https://m.edsoo.ru/00ae15e8

50 Baxnelme coeITMHEHUS] KIS bub6mmoreka [JOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

https://m.edsoo0.ru/00ael15e8

O0001IeHre U cUCTEMaTH3aIUA

51 .
3HAHHHA
52 JKEcTKOCTh BOABI U CIIOCOOKI €€ but6munoreka [JOK
yCTpaHEHUsI https://m.edso00.ru/00ae1886
S5 | e oo soon Bu6morera LIOK
- " https://m.edsoo.ru/00aelae8
MemoOobl e€ ycmpaHeHusl
. bubnuoreka [JOK
>4 AsOMHRHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIEe CBOICTBA OKCUIA U bubamnoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
56 Keneso https ://m.edS(])lo.ru/OanldSG
57 OKcuapl, THIAPOKCUIBI U COJTH bu6mmoreka [{OK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O606H§€HI/I€ M CUCTEMaTH3aIHs
3HaHUU
Ilpakmuuecxas paboma Ne 7.
59 Pewenue sxkcnepumenmanvhvix bubnuoreka LIOK
3a0au no meme «Bascneuuue https://m.edsoo.ru/00ae3de8
Memavl U UxX COeOUHeHUs»
Brraucnenus o ypaBHEHUSM
XUMHUYECKUX PeaKlUii, eClii OIUH
60 U3 PEareHTOB J]aH B U30BITKE WIIH bubnmnoreka [HOK
COJICPIKUT TIPUMECH. BhraucieHus https://m.edsoo.ru/00ae1750
MacCcOBOM JIOJIM BBIXOJ[a MPOJTYKTa
peaxIu
61 O6o6uvleHHe A CUCTEMATU3ALINS
3HAHUH
62 Kontponbnas pabora Ned o reme

«BaxHelnme MeTayuibl U UX



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COCONHCHUA»

63 BemecTBa u matepuaisl B 1 bu6mmoreka [JOK
MOBCETHEBHOM JKU3HH YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubmoteka [JOK
OKpYIKaIOIIeH Cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xuMum B perieHuu 1 bubnmnorexa [IOK
HKOJIOTHUECKHX MPoOIeM https://m.edsoo.ru/00ae4270
66 Hmozoean konmpoavHas paboma 1 ﬁgg;%ﬁiii?ﬁloo 2e0d0a
67 PesepBublit ypok. O0o01meHue u 1 bubnuoreka LIOK
CHCTEMATH3allUs 3HAHHMA https://m.edsoo.ru/00adb33c
68 PesepBubiit ypok. O6001meHue u 1 bubmuoreka LIOK
CHCTEMATH3allUs 3HAHHH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 kmacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKiinonepHoe
obmecto «M3natensctBo «IIpocBemenue»

* Xumus, 9 xknace/ Pymsuruc I'.E., ®enpaman @.I°., AKiinoHepHoe 00111ecTBO
«M3narenbcTBO «IIpocBenieHne»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

* https://urok.apkpro.ru/
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