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MNOACHUTEJIbHAS 3AIINCKA

[IporpaMMa 1Mo XMMUU Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHHUSl COCTaBlieHA Ha
OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelNbHON MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus, npeacraBieHHbx B @T'OC OO0, a Takke Ha OCHOBE paboueit
IPOrpaMMbl BOCITUTAHUS IIKOJIBI M C YYETOM KOHIICTILIMU MpernojaBaHus y4eOHOro mpeaMera
«Xumusi» B o0pazoBaTeNbHBIX opranu3anusix Poccuiickoit deneparuu.

[IporpaMMa Mo XMMHUU JaeT NPEACTaBICHHUE O LEJAX, OOIIe cTpaTteruu OOydeHHs,
BOCIIUTAHHUSI W pa3BUTHS OOY4AIOMIMXCS CPEACTBAMHM y4eOHOrOo NpeaMeTa, YCTaHABIUBACT
00s13aTeIbHOE TIPEAMETHOE COZCp)KaHUe, MPeAyCMaTpUBaeT paclpeiesieHHe ero mo KiaccaMm U
CTPYKTYpUPOBAHHUE 10 pa3fieiaM U TeMaM IMPOrpaMMbl IO XHUMHH, ONpeIesieT KOIMUeCTBEHHBIC
M KAueCTBEHHBIE XAapPaKTEPUCTUKH COJIEPKaHUs, PEKOMEHAYEMYI0 MOCIeA0BaTEIbHOCTh
W3YYCHUS XUMHUU C YI€TOM MEXKIPEIMETHBIX U BHYTPUIIPECIMETHBIX CBSI3€H, JIOTHKU y4eOHOTO
nporiecca, BO3pacTHBIX 0COOCHHOCTEH 00ydJalOMMXCsl, OMPEAeIsieT BO3SMOKHOCTH TIPEAMETa [T
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHON 00pa30BaTeIbHON MPOrpaMMbI HA
YPOBHE OCHOBHOTO 0011er0o 00pa3oBaHus, a TaKke TpeOOBaHUN K pe3yabTaTaM 00y4eHHsS] XUMHUU
Ha YypPOBHE IeNeldl W3Yy4YeHHUsI TMpeIMeTa ¥ OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHOM
JESTEIbBHOCTH 00y4aroIIerocs 1o OCBOCHUIO y4eOHOIO COJIepIKaHus.

3HaHHEe XUMHUU CIYKUT OCHOBOW ISl (DOPMHUPOBAHMSI MHUPOBO33PEHHUS O0y4aroIierocs,
€ro MpeAcTaBIeHUN O MaTepUaTbHOM E€IMHCTBE MHPA, BAXHYIO POJb HIparoT (hopMupyeMmbie
XUMHEH TPEICTABICHUS O B3aMMONPEBPALICHUAX YHEPTHHA M 00 IBOJIOIMH BEIIECTB B IPUPOJE,
0 TYTSIX pEeHIeHUs] TII00aTbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBO,
HHEPreTUYECKOM, MUIEBON U 3KOJIOrHYecKoi 6€30MacHOCTH, MPOOIeM 3JpaBOOXPAHEHHUS.

N3yuenue xumuu:

CTIIOCOOCTBYET peaan3allii BO3MOKHOCTEH [UIS CaMOpa3BUTHS W (OPMHPOBAHUS
KYJIBTYPBI IMIHOCTH, €€ 00IIeH 1 yHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHNE MBIIUICHHUS] H TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITENIbHOM  y4eOHOW  JNeATeIhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIILCKUX yYMEHUH, HEOOXOJMMBIX Kak B IIOBCEJHCBHOW KH3HU, TaK H B
poeCCHOHAIBHON JIEATETHHOCTH;

3HAKOMHUT CO CHEeNU(HUKONW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBaeT OCHOBBI IIEJIOCTHOTO
B3TJIS11a HA €UHCTBO MPUPOJIBI U YEIOBEKA, SBIISIETCS OTBETCTBEHHBIM ATAloM B (OPMUPOBAHUHU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0y4aroIINXCs;

CHOCOOCTBYET (OPMUPOBAHUIO IIEHHOCTHOIO OTHOUIEHHMSI K €CTECTBEHHO-HAYYHBIM
3HaHWSIM, K TIpUpOJE, K 4YEIOBEKY, BHOCHT CBOM BKIIQJ B DKOJIOTMYECKOE OOpa3oOBaHHE
oOyJaromuxcsi.

JlaHHbIC HampaBiieHUS B OOy4YE€HWHU XUMHUU OOECIIEUMBAIOTCS CHENU(PHUKON CcoaepikaHus

yuyeOHOro mpeaMeTa, KOTOpBIM SBISETCS MEJarornyeckd aJanTHPOBAaHHBIM OTPaKeHHUEM



0a30B0il HAyKM XMMHHU Ha ONPEAEICHHOM 3Talle €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0Opa30BaHUS OPUEHTHPOBAH HA OCBOCHUE
00y4aroIMMUCS CUCTEMbI IIEPBOHAYAIBHBIX NOHATUA XMMHH, OCHOB HEOPIraHMUYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IIOHATUM OPraHU4EeCKON XUMHUH.

CrpykTypa copep)kaHusi IPOrpaMMbl M0 XUMHM c()OPMUPOBAHA Ha OCHOBE CHCTEMHOIO
noxxona K ee usydeHuro. ColepskaHue CKIIAbIBACTCS U3 CHCTEMbl NOHATHH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE U CHCTEMbl NOHATUH O XMMHYecKod peakuuu. OOe 3TH cHCTEMbI
CTPYKTYPHO OPTraHM30BaHbI 110 IPHUHIUIY IIOCIEAOBATEIBHOIO Pa3BUTHsA 3HAHUKW HAa OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XUMMHY;

— Y4E€HHUs O CTPOECHHUH aTOMa U XMMUYECKOH CBS3H;

— NPECTaBIIEHUH 00 AJIEKTPOJUTHUECKON AUCCOLMAIIMM BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUA PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IIOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIENOBATEIbHO OT OJHOTO YPOBHA K JIpYyromy,
BBIMOJHAS (QYHKIUU OOBSICHEHHS] M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOKHOCTEH
MIPAKTHYECKOr0 MPUMEHEHHUS U NTOJyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHne mnporpamMmbl MO XUMHHU CHOCOOCTBYET (OPMHMPOBAHUIO MPEJCTABICHUS O
XUMHYECKON COCTaBIIAIOIIECH HAy4yHOM KapTHHBI MHpa B JIOTMKE €€ CHUCTEMHON IPUPOIBI,
LIEHHOCTHOTO OTHOIIECHHs K HAYYHOMY 3HAHHIO U METOJAaM IIO3HAaHMs B Hayke. M3ydyeHune xumun
IOPOUCXOAUT C MpPHUBJICYECHUEM 3HAHUW M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus 5—7 kinacce» u «Pusmka 7 Kiaccey.

[Ipu m3ydyeHHMH XUMHH TPOMCXOIUT (POpMUPOBAHHE 3HAHUI OCHOB XMMHMUYECKOW HAyKU
Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKOW JEeATENbHOCTH 4YeJIOBeKa M Kak
OJIHOTO U3 KOMIIOHEHTOB MHPOBOM KYJIbTYphl. 3agada y4eOHOTO IpeiMeTa COCTOMT B
(GOpMHpPOBAHUN CHCTEMBbl XMMHUYECKMX 3HAHMM — BaKHEHIIMX (AKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKHUX TOJIOKEHUH, TOCTYMHBIX OO0OOIIEHNH MHPOBO33PEHUYECKOIO XapakTepa, S3bIKa
HAyKH, B IPUOOIIEHNN K HayYHBIM METOJaM IO3HAHUS MPH U3YUYEHUHU BELIECTB U XMMHYECKHUX
peakuuii, B (OpMHUPOBAHUU U Pa3BUTUU MO3HABATEIbHBIX YMEHHUI U UX MPUMEHEHUU B y4eOHO-
MIO3HABATENbHOM U y4eOHO-MCCIIE0BATENLCKOM AEATEeIbHOCTH, OCBOCHUH MPaBUI OE30M1aCHOTO
00palIeHus C BeIECTBAMHU B TIOBCEAHEBHOM HKHU3HHU.

IIpu nM3ydyeHUM XMMUHM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs BAa)KHOE 3HAYEHUE
npuoOpeny Takue 1eu, Kak:

— (opMHpOBaHUE WHTEIUIEKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOW K CaMOOOpPa30BaHMIO,
COTPYAHUYECTBY, CAaMOCTOSTEIbHOMY TPUHATHIO PEIIECHHUH, CHOCOOHOW amanTUpOBaThci K
OBICTPO MEHSIOIIMMCS YCIIOBUSAM JKU3HU;

— HalpaBJIEHHOCTh OOYYCHHS Ha CHCTEMaTHYeCKOe TMPUOOIICHHE OOydYaroImmxcs K



CaMOCTOSITENIbHOM ~ TMO3HaBaTEIbHOW  JIEATENbHOCTH, HAy4yHBIM  METOJaM  IIO3HaHUA,
(bopMUPYIOLTMM MOTUBALIUIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUU,

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIUX INPHOOPETEHHUI0 OOYYArOIIMMUCS OIBITa
Pa3HOOOpa3HON NIeATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAaYCHHE ISl PA3JIMYHbBIX BUJIOB I€ATEIbHOCTH,

— (hopmupoBaHme o01IeH (PYHKIIMOHATHHOW U €CTECTBEHHO-HAYUYHOH I'PaMOTHOCTH, B TOM
YyHclie YMEHUN OOBSICHATH U OLEHHUBATh SIBICHUS OKPYXKAIOUIETO MHUpa, UCIOJb3Yys 3HAHUS U
OTBIT, TONYYCHHBIE NPH H3YYCHUU XHMHH, TPUMEHITh WX MPH pEHICHHH mpodjeM B
IIOBCEHEBHOM KU3HU U TPYLOBOU 1E€ATEIBHOCTH;

— ¢opMupoBaHUE Y 00yJaIOMINXCA TyMAaHUCTUUYECKUX OTHOLICHHUM, MOHUMAHUS [IEHHOCTH
XUMHUYECKUX 3HAHUH I BBIPaOOTKH SKOJIOTMYECKU IIeJIeCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LIEJISIX COXPAHEHUS CBOErO 3JI0POBbSI U OKPYXKAIOWIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHUBAlMM K OOYYEHHUIO, CIOCOOHOCTE K CaMOKOHTPOJIO H
CaMOBOCITUTAaHUIO Ha OCHOBE YCBOCHMsSI OOIEYEOBEYECKMX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(HIIT U HANPABIEHHOCTH JAJIbHEUIIIETO 00 yueHu .

CBSI3b C PABOYEH TPOT'PAMMOM BOCIIMTAHUS IITKOJIbI

Peanusanuss BOCIHMTATEIBHOTO TMOTEHIMATA YPOKOB XHMMHHU (YpOUHOM ESITEIbHOCTH,
AyJIUTOPHBIX 3aHATHA B paMKax MaKCHUMalbHO JOMYCTUMOW  y4eOHOW  Harpysku)
peyCMaTpUBAET:

— MaKCUMAaJbHOE HMCIOJIb30BAaHNWE BOCIUTATEIHHBIX BO3MOXKHOCTEH COJIEpKaHUS YPOKOB
Uit (OpMHUpOBaHUS Yy OOYYarOMIMXCA POCCHUICKUX TPAJAULMOHHBIX TyXOBHO-HPABCTBEHHBIX W
COIIMOKYJbTYPHBIX  I[EHHOCTEH, POCCUMCKOTO HUCTOPUYECKOIO0 CO3HAHUA HAa  OCHOBE
HCTOPUYECKOI0 MPOCBEUICHUS; MOAOOP COOTBETCTBYIOIIETO COJEPKAaHUS YPOKOB, 3a/laHuUH,
BCIIOMOTATEJIbHBIX MaTEPHUAIIOB, TPOOIEMHBIX CUTYaIUH JIJIsT 00CYKICHHIA;

— BKJIFOYEHUE B COJIEP)KAHUE YPOKOB II€JIEBBIX OPUEHTUPOB PE3yIbTATOB BOCHUTAHUS, UX
yUYeT B ONPEACIICHUH BOCIIUTATENbHBIX 33]1a4 YPOKOB, 3aHATHIA;

— BBIOOp METOJIOB, METOJIMK, TEXHOJOTHUM, OKA3hIBAIOIINX BOCIHUTATEIHHOE BO3JCHCTBUE
Ha JIMYHOCTh B COOTBETCTBUM C BOCIHUTATEIBHBIM HCATIOM, LETBI0 W 33aJauaMd BOCTIHUTAHUS,
LEJIEBBIMU OPUEHTHUPAMH DPE3YJIbTAaTOB BOCIHMTAHUS; PEATU3ALMIO MPUOPUTETA BOCIHUTAHUS B
yueOHOU eI TeNbHOCTH;

— MpUBJICYCHNE BHUMAaHUS 00Y4alOIUXCs K LIEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
MPEAMETOB, SBJICHUNW W COOBITHI, WHUIMUPOBAHHE OOCYKJICHHM, BBICKA3BIBAHHH CBOETO
MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HW3Y4aeMbIM COOBITHSIM, SIBICHHUSM,
JuIaMm;

— MPUMEHEHHE HWHTEPAKTUBHBIX (GOpM ydeOHOW pabOThl — WHTEUICKTYaJbHBIX,

CTUMYJIHMPYIOIIMX TO3HABATEIbHYIO MOTHUBAILIMIO, WIPOBBIX METOAMK, AMCKYCCUH, ITaroOlIMX



BO3MOXXHOCTh TPHOOPECTH ONBIT BEJICHUS KOHCTPYKTUBHOTO JHAJIOTa; TPYHIIOBOM pPadOTHI,
KOTOpasi Y4YUT CTPOUTh OTHOIICHHS M JICHCTBOBaTh B KOMAaHE, CIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBIIIICHHS.

— moOyxeHue oOydaroumxcsi coOMI0aTh HOPMBI TOBEACHHS, IMpaBWIa OOMICHHUS CO
CBEPCTHHKAMH M TEJarOrM4eCKMMH PAaO0OTHUKAMH, COOTBETCTBYIOIIME YKJIAQAy IIKOJIBI,
YCTaHOBJICHHE U TIOJJICPIKKY JTOOpOKETATeILHON aTMOC(EPHI;

— OpraHu3alyi0 HACTAaBHUYECTBA MOTHBHPOBAHHBIX W JPYAUPOBAHHBIX OO0 YUYAIOIIUXCS
HAaJ HEYCICBAIOIIUMH OJHOKIACCHHUKAMHU, B TOM 4YHUCJIE C OCOOBIMH 00pa3oBaTeIbHBIMHU
MOTPEOHOCTSMU, JAFOIIET0 OOYYAIONIMMCSI COIMALHO 3HAYMMBIA ONBIT COTPYIHUYECTBA W
B3aMMHOM ITOMOIILIH,;

— WHUIMMPOBAHUE M TOAJCPKKY HCCIICIOBATEIBCKON JICATEIBHOCTH O0ydYaroIuxcs,
IUTAHUPOBAHUE W BBIMOJTHCHUE WHIWBUIYATBHBIX W TPYIIIOBBIX IPOCKTOB BOCIHTATEIHHON
HAIPaBICHHOCTH.

PesynbTarhl eqMHCTBA Yy4eOHON M BOCIHMTATEILHOU JIEATEILHOCTH OTPAKEHBI B pasjelie
paboueil mporpaMmbl «JIMYHOCTHBIE PE3YNIbTAThl W3YUEHHs y4eOHOrO MpeaMeTa «XUMUs» Ha
YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHU».

MECTO YYEBHOI'O ITIPEIMETA «XUMHSI» B YYUEBHOM IIJIAHE

B cucreme oOmero oOpasoBaHus «XUMHS» SBISETCS 00sA3aT€IbHBIM  Y4€OHBIM
MpeIMeTOM, KOTOpBIM BXOAUT B COCTaB NpeaMeTHoi obnactu «EcTecTBeHHO-Hay4YHBIE
MIPEIMETBIY.

Cpok ocBoeHUs paboueit mporpammsr: 8-9 kiaccel, 2 roja.

KonuyecTBo yacoB B yueOHOM IUIaHe Ha H3ydeHUe mpeamera (34 ydeOHbIe HEemn).

Kiacc KonmuectBo yacos B KonmuaectBo 9acos B roj
HEJIEITIO
8 Kkimacc 2 68
9 xitacc 2 68
Bcero 136




COJAEPKAHUE OBYYEHUSA
8 KUIACC

IlepBoHaya/ibHbIE XUMUYECKHUE TOHSITHUS

[Ipenmer xumuu. Ponp XuMuM B KHU3HU 4enoBeKa. XUMHUsS B CUCTEME HayK. Tema u
BenlectBa. dusmueckue CBOMCTBAa BellecTB. ArperatHoe cocTostHHe BemiecTB. [loHsTue o
MeTOJIaX MMO3HaHus B XUMUHU. YucThie BemecTBa U cMmecu. CriocoObl pa3/ielieHusi CMeCeH.

ATOMBI M MOJEKYJbl. XUMUYecKue 53JeMeHThl. CHMBOJIBI XUMHUYECKUX DSJIEMEHTOB.
[IpocTbie u cliokHBIE BelIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumudeckass Qopmyna. BaneHTHOCTh aTOMOB XHWMHYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcUTENbHAs aTOMHasi Macca. OTHOCUTENbHAs MOJIEKYIIApHas
Macca. MaccoBasi 10Ji1 XUAMUYECKOTO JIEMEHTa B COCTUHEHUU.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MACCHI U
YHClIa CTPYKTYPHBIX €IMHHMII BemecTBa. PacueTsl o popmynaMm XUMUYECKIX COCTUHEHUH.

Ouznyeckue U XUMHYECKHE SIBICHUSA. XHUMUYECKash peakius U e¢ MPU3HAKH. 3aKOH
COXpaHEHMsI MacChl BEIlecTB. XUMUYECKUe ypaBHeHUd. Kiaccudukanus XUMUYECKUX peakuuit
(coenuHeHus1, pa3IokKeHUs, 3aMEIICHHs, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY/AOH, MpaBuwiIaMu paboThl B 1a0OpaTopuu U MpueMamu
oOpartieHusi ¢ J1abopaTOpHBIM 00OpYAOBaHHWEM, U3Y4YE€HHE M OMUCaHUE (UBMUYECKUX CBOWCTB
00pa3IoB HEOPTaHUYECKUX BEIECTB, HaOM0eHNE HU3NUYECKUX (TUIaBJIICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KHIICHHE W KOHJCHCAIUS BOJbI) U XHMHUYECKHX (TOPCHHE CBEYH,
NpOKaJTMBaHNUE MEIHOU MPOBOJIOKH, B3aMMOJICHCTBHE MeJia ¢ KHCIOTOMN) SBJICHUM, HAOI0ICHHE
M ONHCAaHWE TMPU3HAKOB TMPOTEKAHMS XUMUYECKHUX peakuuid (pas3lokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, pasiokeHue rugapokcuaa meau (1) mpu
HArpeBaHWHM, B3auMojeiicTBHe enme3a ¢ pactBopom comu meau (l), m3ydenume crmoco6oB
pa3zieNieHuss CMeceil: C TIOMOIIbI0 MarHuTta, (QUIBTPOBAHHE, BHIAPUBAHME, IAUCTHUIUISIIHS,
xpoMaTtorpadusi, TPOBEACHHE OYHUCTKH TOBAPEHHOW CONM, HaONIOIEHWE W OIHMCAHHE
PE3YIHTATOB TMPOBEJAEHUS OIbITa, WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHHUsS MacChl, CO3/IaHUE
MoJIeNieil MOJIEK YT (IIapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBUTe I HEOPraHMYECKUX BeLeCTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kuciopog — 371€MEHT M NPOCTOE BEIECTBO.
Haxosxnenue kucioposa B mpupoje, puznueckrne U XMMAYECKHE CBOWCTBA (PEaKIuu TOPEHHUS ).
Okcuapl. [lpumenenue kucnopoma. CrmocoObl TMOMYYEHHS KHCIOpPOJa B JA0OpaTOpPUH H
MPOMBINIIICHHOCTH. KpyroBopot kucinopoga B npupozge. O30H — alIOTPONHAs MOIUPUKALIHS
KHCJIOPO/JIa.

TennoBolr 3P GeKT XUMHUYECKON peakinH, TEPMOXUMUYECKHE YpaBHEHHS, 9K30- U

SHIOTEPMHUYECKHE peakiuu. TOIUIMBO: yroib W MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE



napHUKOBOTO (D dekTa, pazpyeHue 030HOBOTO CIIOSI.

Bomopon — »snemenT u mpocroe BemecTBo. HaxoxkaeHwe Boxopoga B MPUPOJAE,
bu3nUecKre U XUMUYECKUE CBOKCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KHUCIoThl U COoMH.

MousipHblii 00b€M ra3oB. PacueTsl 10 XMMUYECKUM ypaBHEHUSIM.

®uznueckue cpoiicTBa BoAbl. Boma kak pactBopurtenb. PactBopel. HaceliieHHble U
HEHACBIIICHHbIE PAcTBOpPbl. PacTBOpUMOCTh BellecTB B Bojae. MaccoBas [0yl BElIeCTBa B
pacTBope. XUMHUECKue CBOMCTBA BOJbl. OcHOBaHuUA. Poib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HeHue NpupoAHbIX Boja. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus nHeopranmyeckux coemuHeHuil. Oxcuabl. Kiaccudukanus OKCHAOB:
coseobpasyroiire (OCHOBHbIC, KUCIOTHBIE, aM(OTepHbIe) U HecosieoOpasyomniie. HomMeHkIaTypa
OKCHA0B. DU3HUECKHE U XUMUYECKUE CBOKMCTBA OKCUIOB. [losyueHue OKCUa0B.

OcHoBanms. Kraccupukanus OCHOBaHMU: WICIOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenkinarypa ocHoBanuil. ®Pu3nueckue M XMMHYECKHE CBOWCTBA OCHOBaHMU. IlomyueHue
OCHOBaHMH.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucinot. Ousnyeckre 1 XUMHUIECKUE
cBoiicTBa kuciot. P aktuBHoctn metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. @uznueckue U XuMuUdeckue cBoilcTBa conei. [lonyuenne
COJIEH.

['eHeTnueckas cBsI3b MEKY KJIacCaMU HEOPTaHUYECKUX COCAUHECHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OMpeJIelIeHHe COJEpKaHUs KICIOpOa B BO3/lyXe, MOJydeHue, cooupaHue,
pacro3HaBaHWe W HM3Yy4eHHE CBONCTB KHCIOpOJa, HAONIOJIEHHWE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHHS M MPEKPAIICHUS TOpEeHHs (MoXkapa), 03HAKOMJICHUE C
oOpasaMu OKCHJIOB W OIHCAaHWE WX CBOWCTB, MOJIYYCHHE, cCOOMpaHUe, paclio3HaBaHUE W
U3yueHHe CBOWCTB BOJOpoja (TopeHHe), B3auMojeiicTBue Bogopoaa c¢ okcuaom meau (1)
(BO3MOYKHO HCITOJIb30BaHKHE BHCOMATEPHAIIOB), HAOIIOCHHE 00pa3I[OB BEUIECTB KOJMUECTBOM
1 mons, uccnenoBaHue OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C PA3TMYHONW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOW JOJEH pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBHE BOJBI C MeTa/UIaMU (HAaTpPUEM U KabIleM) (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), MCCJIECIOBaHHE 00pa3I[0B HEOPraHMYECKUX BEHIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHue M3MEHEHHUs] OKpPAacKd HMHIMKATOPOB B pacTBOpax KHUCIOT W IEI0Yel, u3ydeHue
B3aumoseicTBuss okcuma Menu (I1) ¢ pacTBopoM cepHOW KHCIOTBI, KHUCJIOT C METaJlJIaMH,
peakuuii HEUTpanu3aluu, II0Jy4E€HUE HEpPacTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 PacTBOPa COJIM, PEUICHUE HKCIEPUMEHTANIbHBIX 3a/1a4 1o TeMe «Baxueiiune

KJIaCChl HCOPTraHNYCCKUX COCHHHCHHﬁ)).



Iepuonuueckuii 3axkon u Ilepuoagnueckasi cucrema xumMudeckux 3jemenron . U.
MenpeneeBa. Ctpoenne aToMoB. XumMH4ecKasi CBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuum.

[lepBple MOMBITKH KJIACCU(PUKAIMM XUMHUYECKUX dyieMeHToB. lloHsTHe O rpymnmax
CXOJHBIX JIEMEHTOB (IIEJIOUHbIE U IIEIOYHO3EMEIbHbIE METAJIbl, TAJIOreHbl, HHEPTHBIE ra3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUJIBI U THAPOKCHIBI.

[Tepuonuueckuii 3akoH. Ilepuomnueckas cuctema XuMUuYeckux osiementoB JI. H.
MengeneeBa. Koporkonepuonnas u mmHHONEepuoaHas ¢opmel [leprogundeckoil cUCTEMBI
xumudeckux anemeHtoB . WM. MenneneeBa. Ilepuoabt m rpynmbl. DU3HYECKHANA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocraB artoMmHbIX sAnep. M3zoromel. Onektponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XMMHUYECKUX 3JEeMEHTOB [leproandeckoil CUCTEMBI
H. WN. MenneneeBa. XapakTEpUCTHUKAa XHWMHYECKOIO »JJEMEHTa IO €ro IOJIOXKEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU M3MEHEHHUs pajinyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METANIMYECKUX
Y HEMETAJUIMYECKUX CBOWMCTB IO TPYMIaM U TIEPHOJIaM.

3nauenue [lepuoandeckoro 3akoHa u [lepruoandeckoil CUCTEMbl XMMHUYECKUX JJIEMEHTOB
JUIS pa3BUTHs HAYKU U NpakTUKU. [1. 1. MeHeneeB — ydeHblil ¥ IrpaXk1aHuH.

XuMHueckasi  CBS3b. KoBanentnas  (momsipHas W HEMOJSpHAs) CBS3b.
DIIEeKTPOOTPUIIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenerr  okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  peakiuu. I[Iporecchbr
OKHCIIEHUS U BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

n3ydeHue 0Opa3IOB BEIIECTB METAJIOB M HEMETAJJIOB, B3aMMOJIEHCTBHE THUIIPOKCHIA
[IMHKA C PacTBOPAMM KHCJIOT W IIEJI0YEH, TPOBEJACHHUE OIBITOB, WLUTFOCTPUPYIOIINX TPUMEPHI
OKHUCJIMTEITHbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3I0KEHUS, COSTUHEHUS ).

Mescnpeomemnuie ceasu

Peanm3arus MEXIIPEIMETHBIX CBSA3CH MPH W3YYCHWH XMMHH B 8 Klacce OCYIICCTBIISCTCS
4yepe3 HCIONb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHWA, TaK W TIOHSTHH,
SBJISIFOLIUXCSI CACTEMHBIMU J1JIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHATHS: HAYYHBIA (aKT, THIIOTE3a, TEOpHUs, 3aKOH,
aHaIW3,  CHUHTE3,  KilaccupuKauus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  HKCIIEPUMEHT,
MOJICJINPOBAHUE, UBMEPEHHE, MOJIEIb, SIBJICHUE.

dusnka: wmarepusi, aToOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H3OTOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJNA, DSJCKTPUUSCKUN 3apsiji, BEIIECTBO, TEIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3NYECKUE BEIMYUHBI, €AUHUIIBI U3MEPEHUs, KOCMOC, MIIAHETHI,

3Be3an1, ComHIIe.



buonorust: potocunres, nprxanue, ouocdepa.
leorpadus: armocdepa, rtuapocdepa, MHHEpAIbl, TOPHBIE MOPOJIBI, IOJIE3HBIC

HCKOIIaCMbIC, TOIIJIMBO, BOAHBIC PECYPCHI.



9 KVIACC

BemecTtBo 1 XUMHYeECKasi peaKus

Ilepuonnueckuin 3akoH. Ilepumommueckas cucrema XuUMUYeCKHX odnemeHTtoB J[. .
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBONCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX IEPUONOB, Kajuus, KalblUs U UX COCJUHEHUM B COOTBETCTBUU C
II0JIO’KEHUEM DJIEMEHTOB B [Iepnoinyeckoil CuCTeEME U CTPOEHUEM UX aATOMOB.

CrpoeHne BemiecTBa: BUIBI XUMHUYECKOW CBS3U. THUIBI KPUCTANIMYECKUX PEIICTOK,
3aBUCUMOCTh CBOMCTB BEILLECTBA OT THIA KPUCTAIUIMYECKOM PEIIETKM M BUJA XMMHUYECKOUN
CBSI3U.

Knaccudukanus m HOMEHKIAaTypa HEOPraHMYECKUX BELIECTB. XMMHUYECKUE CBOWCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3iIM4HbIM KJIacCaM HEOPraHMYECKUX COEIUHEHWM, TeHeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYeCKUX peaknuid Mo pa3iInyHbIM MpU3HAKaM (110 YHUCITY U COCTaBy
yYacTBYIOUIMX B pPEaKLUU BEIECTB, IO TEIIOBOMY 3((}eKTy, MO H3MEHEHHUIO CTeleHeH
OKHCJICHUsSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpPaTHMOCTH, IO YYaCTHIO KaTanaus3aropa). DK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKHUE YPABHEHUS.

[TonsiTe o ckopoctu xumuueckor peakuuu. [Tonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKMX peakuusax. [IoHATHE O TOMOIeHHBIX M TIeTepOoreHHbIX peakuusx. [lonsatue o
karanuse. IlonstTme o xXumMmdyeckoM paBHOBecHMH. @DaKkTOphl, BIUAOIIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMUUYECKOTO paBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, 3JIEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBlI€HUE YPAaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIuii ¢ UCIOIb30BAaHUEM METO/1a SJIEKTPOHHOT 0 OanaHca.

Teopus 2MEKTPONIUTHYECKON TUCCOUMALNN. DIIEKTPOIUTHI U HEIJEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JMCCOIMAIMM BEIIEeCTB C Pa3IWYHBIMU BHJAMH XHUMHUYECKOW CBS3U.
Crenenp qucconuanuu. CUIbHBIE U CIIa0bIe SJEKTPOIUTHI.

Peakiiuu noHHOrO OOMeHa. YCIOBHs MPOTEKAHUs PEaKkIii HOHHOTO OOMEHa, MOJIHbIE U
COKpAIllcHHbIE MOHHBIE ypaBHEHUs peakiui. CBOMCTBA KHCIIOT, OCHOBAaHUW M COJIE B CBETE
MpeJICTaBIeHU 00 S3JEKTPOIUTHUECKON auccouuanuu. KadecTBeHHblE peakIMM Ha HOHBI.
[ToHsTHE O TUAPOIU3E COJIEH.

Xumuueckuii Ixcnepumenm:

O3HAaKOMJICHHE C MOJEISMH KPUCTAJUIMYECKHX DPEIIETOK HEOPTaHWYECKUX BEIIECTB —
META/UIOB M HeMeTautoB (rpadura © ajmasa), CIOKHBIX BCIIECTB (XJIOpHAAa HaATpHs),
UCCJIENOBAHME 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOW pEaKIMM OT BO3IECHCTBUS pa3iIMYHbIX
(akTOpOB, MCCIIETOBAHUE SJIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, MpOIEcca TUCCOIHALNN
KHCJIOT, IIejao4ed M cojell (BO3MOXHO MCIIOJB30BaHME BHUAEO MaTEpUANIOB), IMPOBEJICHHE

OTIBITOB, WJUTIOCTPUPYIOIIMX TMPHU3HAKU MPOTEKAHMs PEaKIMii MOHHOTOo oOMeHa (oOpa3oBaHHE



ocajZika, BblAENEHHE Tra3a, oOpa30BaHUE BOJbl), OMNBITOB, WJUIIOCTPUPYIOLUINX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FrOpeHue, peakUud PpasjokKEeHHs, COEIUHEHUs),
pacrno3HaBaHHE€ HEOPraHWYECKUX BEIIECTB C IIOMOIIbK0 KaueCTBEHHBIX pEaKUMi Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a1a4.

HemeraJuibl 1 MX COeJUHEHHA

OOmast xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
creneHu okucieHusa. CTpoeHne M (U3MUYECKHE CBOICTBa IPOCTHIX BEIIECTB — TaJIONE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMEpPE XJopa (B3aMMOAEWCTBHE C METaJUIaMH, HEMETAJUIAMU,
mienoyamu).  XuopoBopopos. ConsiHas KHMCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelficTBre Xopa U XJIOpOBOJOPO/A Ha OpraHU3M 4elloBeKa. BakHelme Xaopuisl
U MX HaXO0XJIECHHUE B IPUPOJIE.

Oobmas xapaktepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS ATOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue W (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M cepbl. AJIJIOTPOIHbIE MOAU(DUKALUU KUCIOPOAa U cepbl. XUMHUUECKUE CBOICTBA
ceprl. CepoBoZOpoOA, CTpoeHHe, (u3nueckue M XuMHueckue cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCHJIOB. CepHasl KHCIIOTa, (pU3MYEeCKHe M XUMHUYECKHE CBOWCTBa
(obmue kak NpeacTaBUTENs Kjacca KUCIOT M cnenuduueckue). XUMHUECKHUE PpPEeaKlUH,
Jekallde B OCHOBE IPOMBILIUIEHHOIO CIoco0a MONy4eHHs cepHOW KucioThl. IlpuMenenue
cepHoi Kuca0Thl. CONTM CEpHOM KUCIIOTHI, KAUECTBEHHAs peaklus Ha cyiabdaT-uoH. HaxoxneHue
Cepbl U €€ COeAMHEHMH B mpupoje. XHUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpeabl
COCIMHCHUSAMH Cepbl (KUCIOTHBIC JOXKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakrepuctuka sieMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEHH OKUCIeHHsS. A30T, pacHpocTpaHEeHUWEe B Mpupoje, (Qusndeckue Hu
XuMHu4eckre cBoiictBa. KpyroBopot azora B npupoje. AMMHaK, ero pU3nyeckue 1 XuMH4eCKHe
CBOWCTBA, MoydeHue 1 npuMeHenrne. Comu aMMOHUS, UX (PU3NYECKHe U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiysi Ha MOHBI aMMOHMs. A30THasi KHUCIIOTa, €€ IOJIy4EHHE,
dusznueckue M XUMHUYECKHEe CBOMCTBa (00IIMe Kak TMpeAcTaBUTENsl Kilacca KUCIOT |
cnenuduyeckue). Vcnonp3oBaHWe HUTPATOB U COJEl aMMOHHS B KadyecTBE MHUHEPAJbHBIX
ynobpenuit. XuMudeckoe 3arpsi3HeHUE OKPYKaloIel Cpellbl COSAMHCHUSIME a30Ta (KUCIOTHBIC
N0, 3arps3HEHHE BO3JyXa, MOYBBI M BomoeMoB). Dochop, ammorpomHble MoIUpHKALAU
dochopa, busnyeckre u xumuueckue cpoictsa. Okcua docdopa (V) u dochopras kucora,
bu3MYecKe W XHWMHYECKHE CBOMCTBa, mosydeHue. Mcmomp3oBanue QocdaToB B KadecTBe
MHUHEPaAJIbHBIX YIOOPEHUIA.

OObmas xapaktepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHN OKUCIIEHUs. YTJIEepoJl, aJuIOTPOIIHbIE MOJU(PHUKALMH, PACIIPOCTPAHEHUE B

npupoje, Gu3ndecKkue 1 XuMUIeCcKue cBocTBa. Ancopouus. KpyroBopor yriepoaa B mpupoje.



Oxkcuapl yriaepona, uX (QU3HYECKHE M XHMHYECKHE CBOMCTBA, ACHCTBHE Ha IKUBBHIC
OpraHU3MBbI, MOJIyYEHHUE W MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIeMbl, CBSI3aHHBIE C OKCHUAOM
yrinepona (IV), rumore3a rno0anbHOrO TMOTEIUICHHS KJIMMAara, HapHUKOBBIA A(PQEKT.
VYronbHas KUCIOTa W €€ COJM, MX (U3MYECKHMe W XHMMHUYECKHE CBOWMCTBA, IMOIY4YEHUE H
npuMmenenue. KauecTBeHHas peakiys Ha KapOOHAT-HOHBI.

Hcnonb3oBanue kapOoHATOB B OBITY, MEIULKHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO0341CTBE.

[lepBoHauaIbHBIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHEHMAX YIiepojaa
(MeTaH, 9TaH, OSTWIEH, AallCTWICH, STAHOJ, TIHUICPHH, YKCyCHas Kuciota). I[IpupomaHbie
UCTOYHHMKH YIJIEBOJOPOJOB (yrosib, MPUPOIHBIH Ta3, HedTh), MPOAYKTHI HX MEPepabOTKH
(6eH3MH), X POJIb B OBITY M MPOMBIILICHHOCTH. [IOHATHE O OMOJIOTHYECKH BayKHBIX BEIIECTBAX:
xKHUpax, Oenkax, yrieBojax — M HUX pOJM B JKM3HM 4YelloOBeKa. MarepuanbHOEe EIUHCTBO
OpPraHUYeCKHUX M HEOPTaHMUECKUX COCTMHECHUH.

Kpemuuii, ero Qusuyeckue M XUMUYECKHE CBOWMCTBA, MOJYy4YE€HHUE M TMPUMEHEHUE.
CoenuHenust kpemHusi B mpupone. OOmme mnpexacrtasieHus o0 okcuge kpemuus (IV) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, MX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelmme
CTPOUTENbHBIE MaTepHalIbl: KepaMHKa, CTEKJIO, ILIEMEHT, OeToH, xene300eToH. I[IpoGiemsr
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii Ixcnepumenm:

n3y4yeHue oOpa3loB HEOPraHUYECKUX BELIECTB, CBOMCTB COJISIHOM KUCJIOTHI, IPOBEJCHHE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPHUI-HOHBI M HAONIOJEHUE MPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakarolmue (U3NYeCKHe M XMMHUYECKHE CBOMCTBA TaJlor€HOB UM MX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHME C 00paslamMH XJIOpUIOB (TalOreHUIOB),
O3HAaKOMJICHHE C oOpa3namMu cepbl W e¢ COeAMHEHHSMH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHUE TMporlecca OOyrIMBaHUS — caxapa TIOJ  JICHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI, H3y4eHHE XMMHUUYECKHX CBOMCTB pa30aBIeHHON cepHOM
KHCJIOTHI, TPOBE/IeHNEe KAaueCTBEHHON peakluu Ha Cynb(aT-uOH U HaONOJeHHE MpHU3HaKa ee¢
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKMMHU CBOMCTBaMH a3oTa, gocdopa U MX COeAMHEHUMN
(BO3MOXKHO HCIIOJIb30BaHKE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YIOOpEHHI,
Nojy4eHue, coOupaHue, paclo3HaBaHHME W M3yYCHHE CBOWCTB aMMHUAKa, IPOBEICHUE
Ka4eCTBEHHBIX peakiuii Ha HWOH aMMOHUS M (ocdarT-MOH M H3y4YeHUE TMPHU3HAKOB UX
MPOTEKAHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIOJIb30BAHUE BHCOMATEPUAIIOB), M3yYCHHUE MOJENICH KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, ¢ymuiepeHa, O3HAKOMIIGHHE C IIPOILECCOM aJCcOpOLMU PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHMBOTrasa, MOJy4yeHue, coOupaHue, pacro3HaBaHue
U U3YYEHHUE CBOICTB YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAaueCTBEHHBIX peakiuil Ha kapOoHAT U

CUJIMKAaT-UOHbI W HM3YYCHHEC IIPU3HAKOB HX IIPOTCKAHUA, O3HAKOMJICHHUC C nponymmeﬁ



CUJIMKATHOW TPOMBIIIJICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX 3ajay Mo Teme «BaxHewnime
HEMETAJIJIBI ¥ UX COCTUHCHUS.

MeTaJlJIbl M MX CO€AMHEHUS

OOmasi XapakTepUCTUKA XHMHUYECKUX DJJIEMEHTOB — METAUIOB HAa OCHOBAaHUU WX
nosnoxkeHus B [leproanueckoit cucteMe XuMuueckux syeMmeHToB /. V1. MenaeneeBa u crpoeHus
aroMoB. CTpoeHue MeTajuioB. MeTajuiMueckas CBs3b M METAUIMYECKash KpHUCTaUIMYeCcKast
peuieTka. DJIEKTPOXUMUYECKUN psii HaNpsKEHUH MeTauioB. PU3MYECKHME U XHUMHUYECKHUE
cBoiicTBa MeTayioB. O0muMe crmocoObl MOMydeHUs METauIoB. [[OHATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT Koppo3uu. CIuiaBsl (CTallb, 9yT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY M MPOMBIIIIIEHHOCTH.

[Ilenounbie MeTayIbl: MojokeHue B llepuoamyeckoil cucreMe XMMUUYECKUX 3JIEMEHTOB
. 1. Menneneesa, CTpOCHHE X aTOMOB, HAX0XKACHUE B Ipupoac. OPU3NYECKUe U XUMUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCUABI U THAPOKCUIBI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB M UX COCAUHCHUH.

[[lenouHO3eMeNbHBIE METAIBI MarHuid M KajdblMil: mosiokeHue B Ilepuoanueckoit
cucreme xuMuueckux snemeHtoB J[. M. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B
npupoae. Ou3znyeckue U XUMMUYECKUE CBOMCTBA MarHus W Kajiblus. BaxkHelmme coeauHEHUs
KanbIus (OKCU, TUIPOKCHU], coJr). JKECTKOCTh BOJIBI U CITIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: nonoxenue B Ilepmoanueckoil cucrteme xumuueckux snementoB [ WM.
MenneneeBa, CTpOCHHE aToMa, HaXOXACHUE B mpupojae. Ousnyeckue u XMMHUYECKHE CBOWCTBA
amroMuHus. AMGOTEpHBIE CBONCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xumuyeckux osnemento JI. WM.
MeneneeBa, CTpo€HHE aTOMa, HaXOXkAeHUE B npupojae. Pusndyeckue U XUMUUECKHE CBOMCTBA
xenesa. Okcuapl, ruapokcuasl u coiu skene3a (1) u sxemesa (I1), ux cocras, cBoiicTBa U
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O0pa3llaMM METaJUIOB M CIUIABOB, UX (DU3MYECKHMMH CBOWCTBaMH,
U3y4CHHE PE3YJIbTATOB KOPPO3HHM METAIOB (BO3MOKHO HMCITOJB30BAaHHE BHUICOMATCPHAIIOB),
0COOEHHOCTEN B3aMMOJICHCTBHS OKCHJIAa KAJIbIIUS U HATPHs ¢ BOJAOW (BO3MOXKHO HCITOJIb30BAaHUE
BUJIEOMATEPHAIIOB), KCCIICIOBAHUE CBOMCTB KECTKOW BOJbI, IpoOllecca TOpPEHHUs xKeie3a B
Kuciopoae  (BO3MOXKHO  HCIOJb30BAaHME  BUICOMATEPHATIOB), MPU3HAKOB  MPOTCKAHHS
Ka4eCTBEHHBIX PEaKIUil Ha MOHBI: MarHus, KaJblUsA, allOMUHUS, nuHKa, xkene3a (1) u xenmesa
(1), meau (1), HaGMIOIEHUE W OMUCAHUE MPOIICCCOB OKPAIIMBAHMS IJIAMEHH MOHAMH HATpHS,
Kamusl U Kaiblus (BO3MOXKHO UCIOJIB30BAaHUE BHJIEOMATEPUAIIOB), MCCIICOBAHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/JIa AIFOMUHUS U TUIPOKCHUIA IIUHKA, PEIICHUE HKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHeHIe MeTaabl U UX COCIUHCHUS.

XuMHUSA U OKPY’KAOIIasi cpeaa



BemecTBa n MaTepuainsl B IOBCEJHEBHOW KU3HHU 4eIOBeKa. be3onacHoe nenonp3oBaHue
BEIIECTB M XUMHUYECKUX peakiuuid B ObITy. IlepBas momols Npu XHMHYECKUX OXKOIrax H
OTpaBJICHUSIX.

XUMHUYECKOE  3arps3HEHUE  OKpyXKawlled  cpeabl  (IpelenbHas — AONyCTUMAas
KOHIIeHTpauus BeecTs, ganee — [1/1K). Posib XuMuu B perieHnu 3K0JI0rn4ecKux npooieM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3loB MaTepuaaoB (CTEKIIO, CIUIABbl METAJUIOB, TOJIMMEPHbIE MaTepHAaIbI).

Mesicnpeomemmuoie ceasu

Peanuzanus MexXnpeaMeTHBIX CBS3ei NMpU M3y4eHUU XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 MHCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHSATHM, TaKk W IOHSATHH,
SBJISIIOIIMXCS] CHCTEMHBIMHU JJIs1 OT/ENIbHBIX NTPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJIW3,  CHUHTE3,  KilaccupuKalus,  [EPUOJUYHOCTh,  HAOIIOJEHUE,  HKCIEPUMEHT,
MOJICJIMPOBAaHHE, U3MEPEHNUE, MOJIEIIb, IBJICHUE, TAPHUKOBBIN A(PEKT, TEXHOJIOTUSI, MAaTEepUAIIBI.

@dusmka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIUZI, H30TOIBbI,
pPaAMOAaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUIl 3aps], MPOBOJHHUKH, IOJYIPOBOJIHUKH,
JTURJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHME BEIIECTBAa, ras,
pacTBOp, pacTBOPUMOCTb, KPHUCTAJIMUYECKass peleTKa, CIUIaBbl, (U3UYECKHE BEJIWYHHBI,
€AVHMIIBI U3MEPEHMSI, KOCMHUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3B€3/1bl, COHIIE.

buonorus: ¢orocunTes, npixaHue, d6uocgepa, S3KOCUCTEMA, MUHEPAIbHBIE YI00peHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbBIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MHHEpalbl, TOpPHbIE MOPOJbI, IMOJE3HBIE

HCKOIIaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pPE3YyNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO 0OIIero 0oOpa3oBaHHA
JOCTUTAIOTCS B X0J1¢ O0y4eHHUS XUMHUH B €MHCTBE Y4eOHOM M BOCIIUTATEIbHOMN JESATEIHHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMU  COLMOKYIBTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, IPUHATBIMU B OOLIECTBE IpPaBUIAMU U HOPMaMH IOBEIEHUS U
CHOCOOCTBYIOT MpOLIeCcCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS U COIIMATN3AIMN 00 yJaroInuXCsl.

JIMYHOCTHBIE PEe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAlMi M pacIIMpEHUE OIbITa ACATEIbHOCTH Ha e¢
OCHOBE, B TOM UYHUCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPHUYECKOMY U
HAay4YHOMY HAacJeJ1I0, MOHMMAaHUS 3HAUYEHUS XUMHUYECKOW HAyKH B HKU3HU COBPEMEHHOIO
o01iecTBa, CIIOCOOHOCTH BIaJIETh JOCTOBEPHON MH(OpMaLME O MEepefoBbIX JOCTHKEHUSIX U
OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUAX 00
YCTpOMCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIUTAHUS

NPEJCTAaBICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEXKJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHMKATHBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOH,
y4e0HO-UCCIIEIOBATENIbCKOM, TBOPUYECKOM M JPYTUX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOM AEATEIbHOCTHU MPH BBINOJIHEHUH YY€OHBIX, TO3HABATENIbHBIX 33/1a4,
BBIMOJIHEHUH XHUMHMYECKHX O3KCIEPUMEHTOB, CO3/IaHUM YUYEOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO U B3aWMOIIOMOIIM B Ipoliecce 3TOH y4yeOHOH NesTeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IMOBEJACHHME M IOCTYINKH CBOUX TOBApHUINEH C MMO3UIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI MOCJIECTBUN MOCTYIIKOB;

3) HEHHOCTH HAY4YHOI'0 IO3HAHMA !

MHUPOBO33PEHUECKUE  MPEACTABICHUS O BEIIECTBE W  XHMHUYECKOM  pEeaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH M COCTaBIISIOIIME OCHOBY JUIS
NOHMMAHMSI  CYIIHOCTM HAyYHOM KapTUHBl MHpa, MPEJICTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3AX UEIOBEKA C NMPUPOAHON CPEIOH, O poJin
XUMHHU B TIO3HAaHUH 3THX 3aKOHOMEPHOCTEH;

[I03HABATEIbHbIE MOTHBBI, HAalpaBICHHbIE HA IOJYyYCHHE HOBBIX 3HAHUI IO XUMHH,
HEoOXoauMBble Ui OOBACHEHMs] HAOMIOJaeMbIX IPOLIECCOB M SIBIEHUHM, II03HABATENBbHOM,
UH(POPMALIMOHHON M YUTATEIbCKOW KYIbTYpHI, B TOM YHCJIE HABBIKOB CAMOCTOATEIBHOM pabOThI
C y4yeOHBIMH TEKCTaMH, CIPABOYHOU JIUTEPATYpOH, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTHHA;

WHTEpEeC K OOYYEHUIO W TO3HAHMIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K



camMo00pa3oBaHnI0, MTPOSKTHON M HCCIIENOBATENbCKON AESITENLHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJIEHHOCTU U YPOBHS 00y4YEeHHS B ajbHEHIIeM;

4) hopMHUPOBAHKS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTU >KU3HHU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 3JI0pOBbIM 00pa3 »KU3HHM, OCO3HAHUE TMOCICACTBUA W HENPUITHE BPEIHBIX
npuBblYeK (YIMOTpeOIeHUsT alKOroJis, HApPKOTHKOB, KYPEHHs), HEOOXOAUMOCTH COOJIOACHHS
npaBusl 0€30MacHOCTU MpH OOpallleHHHd ¢ XUMHUYECKMMH BelleCTBaMH B OBITY U pealibHOM
JKU3HU;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUYECKOMY U3Y4YEHHIO Tpodeccuil U Tpyaa pa3iuyHOrO poja, yBaKeHUE
K TpyAy M pe3ynbTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHCIE Ha OCHOBE IPUMEHEHHS
NpPEAMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIA BBHIOOP WHAMBUIYATBHON TPACKTOPUU
MIPOJIOJDKEHHST OOpa30BaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIemHOW Mpo(ecCHOHATBLHON NEATCILHOCTH U
pa3BUTHA HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJaliITUPOBATHCS B IPO(ECCUOHATILHON Cpelie;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

9KOJIOTMUYECKH 11eJ1IecO00pa3Hoe OTHOUIEHHE K MPUPOJE KaK HCTOUHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYILECTBOBaHUS, MOHMMAaHHUE LIEHHOCTH 370pOBOro U 0Oe30macHOro odpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHU3MYECKOMY M TICUXHUYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOIIOJCHHS MPpaBmil O€30MacHOTO MOBEACHUS MpU paboTe ¢ BellecTBaMH,
a TaKKe B CUTYalHsIX, YIPOKAKOIINX 3J0POBBIO U KU3HU JIHOJIEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJydyaeMble TMPU H3YYCHUU XUMHUHU, JUISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAOIIEH IPUPOJHON CPENOH, JJISI MOBBILICHUS YPOBHS DKOJIOTUYECKOMN
KYJIBTYpPbI, OCO3HAHUS TT00aTBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed UX pelieHus
MOCPEACTBOM METOJ0B XMMHH, FKOJOTHYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B
ITO3HABATEJIBHOW, KOMMYHUKAaTUBHON M COLIMAJIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMETHBIX Pe3yJIbTATOB BBIACISIIOT 3HAYUMBIC ISl (POPMUPOBAHUS
MHPOBO33pEHUsI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, MPHUHIUII, THUNOTe3a, (akKT, CUCTEMa,
IpoIIecC, KCIIEPUMEHT U APYroe.), KOTOPhIC MCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
mpeaMeTax | MO3BOJSIOT HA OCHOBE 3HAHMI U3 ITUX MIPEIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAay4yHOW KapTHHE MHpa, U YHUBEpCAIbHbIE Y4eOHBbIC NEHCTBHUs (TIO3HABATENbHBIE,
KOMMYHUKaTHBHbBIE, PETYIATUBHbBIE), KOTOpbIe OOecrneyuBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHHUIO y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTe/IbHBIE YHHBEPCAJIbHbIE Y4eOHbIE qeiiCTBUS

ba3oBble Jlornyeckue AeicTBHA:

YMEHUSI HCIIOIb30BATh IPUEMBI JIOTMYECKOTO MBIIIJICHUS IPU OCBOCHUM 3HAHUMA:

pacKphIBaTh CMBICH XHUMHYECKUX TOHSATHH  (BBIIENATH WX  XapakTepHbIC MPH3HAKH,



YCTaHaBJIMBATb B3aUMOCBA3b C APYTUMU HOHﬂTHHMH), HUCIIOJIB30BATh IOHATHA JJIA 00BSICHEHHS
OTACJIBHBIX (baKTOB n HBHGHHﬁ, BBI6I/IpaTI) OCHOBAaHH W KPUTCPpUH TJIA KJ'IaCCI/I(bI/IKaI_II/II/I
XUMHYCCKHX BCIICCTB U XHUMHWUYCCKUX pCaKHHfI, yCTaHaBJIWBATh NPUUINHHO-CIICACTBCHHBIC CBA3U
MCKOY o0BbeKTaMU HU3YyUCHUA, CTPOUTH JIOTHUYCCKUC PACCYIKICHHUA (I/IHIIyKTI/IBHLIe, ACAYKTHUBHBIC,

110 AHAJIOTHH ), IeJIaTh BHIBObI M 3aKTFOUCHHUS,

yYMEHHE MPUMEHSTh B MPOIECCEe MO3HAHUS MOHATHs (IIPEAMETHbIC U METAIPEAMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICNIM, MCIOJb3YeMble B XHMHUH, MPEOOPa3oOBbIBATh MIMPOKO
NPUMEHSICMbIC B XUMHUHU MO/IC/IbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMCHTA),
xuMuueckass (opMmyina W YpaBHEHHE XHMMHUYECKOM peakiuu — TpU pelieHuH y4deOHo-
MO03HABATEJbHBIX 3a/la4, C y4eTOM 3THX MOJENbHBIX MPEJCTaBICHUN U XapaKTepHU30BaTh
CYILIECTBEHHBbIC TPHU3HAKK H3y4aeMbIX OOBEKTOB — XHWMHMUYECKHX BEIIECTB U XHMHUYECKHUX
peakuuii, BBIABIATH  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yYaE€MBIX MPOIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarebckue 1eiCTBUSA:

YMEHHE HCII0JIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KayecTBE MHCTPYMEHTA IMO3HAHUS, a
TaKkkK€ B KauyeCcTBE OCHOBBI JUIsl (OpMHpOBaHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CY)KJICHHI,

MpHOOpeTeHNEe OMbITa MO TUIAHUPOBAHHIO, OPTaHHU3AIMM U TPOBEICHHUIO YYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HaOI01aTh 3a XOA0M IpoIecca, CaMOCTOSATENIbHO IPOTHO3UPOBATh €TI0
pe3ynbratr, (GopMynupoBaTh O00OIIEHUS M BBIBOABI 10 pE3yabTaTaM IPOBEIECHHOTO OIbITa,
HCCJIEIOBAHMsI, COCTABIIATH OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmanmeit:

yMEHHE BBIOWpATh, AHAIW3UPOBATh M HHTEPHPETUPOBATH HH(POPMAIMIO PaA3TUYHBIX
BUJOB U (OpM TpEeCTaBICHHUA, MOTY4aeMyl M3 pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJsSpHAas
JuTepaTypa XUMHYECKOIO COJAEp)KaHMs, CIIpaBOYHble TocoOus, pecypcel MHTepHeta),
KPUTUYECKH OIEHUBATh MPOTHBOPEUYUBYIO M HEIOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHE MIPUMEHSITh Pa3IndHbIe METO/IbI U 3aMPOCHl IPH MOUCKE U 0TOOpe HH(POPMAIIUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JJISI BHIMOTHEHUS YI€OHBIX M TTO3HABATEIbHBIX 337124
OTNpeeNIEHHOr0 THUMa, NMPUOOpPETeHHE OmbITa B 00JacTU MCIONb30BaHUS HH(OPMALKOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBIaJeHUE KYIbTYPOH aKTUBHOI'O HUCIIOJIb30BAHMS PA3TMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (QOpMYy TpeaCTaBICHUS
uH(pOpMallMi M WUIIOCTPUPOBATh peIllaeMble 3a/la4ll HECIOXKHBIMU CXEMaMHM, Juarpammami,
npyrumu opmamu rpa Uk U UX KOMOMHAIASMH;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh B IpoLecce y4eOHOM W HcCienoBaTenbCKOM
JESTEIILHOCTH MH(POPMAITUIO O BIMSIHAH MPOMBIIIIIEHHOCTH, CEIHCKOTO X031 CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOIIEH NPUPOTHON CPEBI.

KoMMyHHKaTHBHbIE YHMBeEpPCaJbHbIE y4eOHbIe 1eiicTBUS:



yYMEHUS 3a/laBaTh BONPOCHI (B Xojae auanora W (WiIM) JAUCKYCCHH) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (QOPMYIHPOBATH CBOM TPEUIOKEHHUS] OTHOCUTENIIBHO BBITIOJHEHUS
IpeJI0KEHHOM 3a/1a4H;

YMEHHUS TPEJCTABISATh TOJYyUYECHHBIC PE3YJIbTAThl IMO3HABATEIBHON [EATCIHHOCTH B
YCTHBIX U MHCHMEHHBIX TEKCTaX; JEJIaTh MPE3CHTAI[UI0 PE3YIbTATOB BBHIMOTHEHHS XUMUIECKOTO
JKcIepuMeHTa (1abopaTOPHOTO OIbITa, J1a00paTOPHOM pabOThl MO MCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MTPOCKTA);

YMEHHS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOW ITO3HABATEIHHOM
U WCCIIEOBATEIbCKOM JACSITENLHOCTH TPHU PEIICHUU BO3HHUKAIONIMX TPOOJIEM Ha OCHOBE
yueta OOLIMX MHTEPECOB U COTJacoBaHUSA MO3ULUN (0OCYXAeHHs, OOMEH MHEHHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPIWHAIMS COBMECTHBIX JIEHCTBUM, OMNpEICIIeHHE KPHUTEPHEB I10
OIICHKE Ka4eCTBa BBIMOJTHCHHON paOOTHI M IPYTHeE).

PeryisiTuBHbIE YHHBepPCAJbHBIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSITEIIbHO ONPEICIIATh IENH ICATeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBaTh U MpPHU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JESITENBHOCTb, BHIOMPAThH
HaubOosnee H(P¢eKTUBHBIE CHOCOOBI pemieHHs y4eOHbIX UM TO3HABaTENbHBIX  3ajad,
CaMOCTOSTENIBHO COCTAaBJIATh WM KOPPEKTHUPOBATH NPEJIOKECHHBIA AITOPUTM JEUCTBUM IIPH
BBITIOJTHCHUM 33JIaHUH C y4eTOM TOJy4YeHHUS HOBBIX 3HAHWW 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEAKIUAX, OIEHUBATH COOTBETCTBUE MONYUYEHHOTO pe3yibTaTa 3asBICHHON IENH,
YMEHHE HUCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMbIe B YCIOBUH 3a/IaHUH.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pE3YIbTATOB IO OCBOCHHIO O00SI3aTEIBHOTO COACPKAHWS,
YCTaHOBJICHHOTO JaHHOW pabouell mporpamMmoid, BBIAEISIOT: OCBOEHHBIE O00YYarOIIUMUCS
Hay4YHbIC 3HAHUS, YMEHHUS U CHOCOOBI NEHCTBUH, crenuuyeckue Ui IpeaMeTHOW o0nacTu
«XuMHS», BUABl JCITCILHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHS, €ro WHTEPIPETAIHH,
peoOpa30BaHUIO U MTPUMEHECHHUIO B PA3JIUYHBIX YICOHBIX M HOBBIX CHUTYaITUIX.

K xoHmy oOyueHus B 8 kiiacce mpeAMETHBIE pe3yabTaThl Ha 0a30BOM YpPOBHE OYyIyT
OTpaxkaTb cHOPMHUPOBAHHOCTH y OO YUAIOIINXCS YMEHUH!

® pPACKpBIBaTh CMBICT OCHOBHBIX XMMUYECKUX TOHSATHH. aTOM, MOJEKYJa, XUMHUUECKUN
DJIEMEHT, TPOCTOE BEIMIESCTBO, CJOXKHOE BEIIECTBO, CMeCh (OAHOPOIHAS W HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHTEJIbHASI aTOMHAsl W MOJICKYJISIpHAs Macca, KOJWYECTBO BEIIeCTBa, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XMMHYECKOTO 3JIEMEHTAa B COCIUHEHUH, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHE, COJIb, dJIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIICHUSI, XHMHYECKast
peakiusi, Kiaccu(HUKAIUs peakiHii: Peakiuu COSAMHCHHs, PEaKIUU Pa3NIOKEHUS, DPEaKIHH
3aMEIIeHHs], PEaKIMK 00OMEHa, 9K30- U YHIAOTEPMUUYCCKUE PEAKIIUU, TETUIOBOK P PEKT peakinH,
ApO aTOMa, AJIEKTPOHHBIN CIIOI aToma, aToMHasi OpOUTalb, paAlyCc aToMa, XUMUYECKasi CBS3b,
MOJISIpHAsl M HEMOJISIpHAsl KOBaJICHTHAs CBsI3b, MOHHAs CBS3b, WOH, KATHOH, aHUOH, PacTBOD,

MaccoBasi JI0Jis BellecTBa (IPOICHTHAS KOHIICHTPAIIHS) B PACTBOPE;



® JLIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX IOHATHH M IPUMEHATH JTH
HOHSITHS TIPU ONMCAHUU BELLIECTB U UX MIPEBPALCHUII;

® JCIIOJIb30BAaTh XHMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (OPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

® OIpENeNsiTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWMHApPHBIX COCAMHEHUSX, CTEIEHb
OKHCJICHUSI 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHA/IEKHOCTD BEIIECTB K ONPEAEICHHOMY
KJlacCy COEAMHEHUH Mo QopmynaM, BHJ XHUMHYECKOH CBA3M (KOBAJEHTHAs W MOHHAsA) B
HEOPraHUYECKUX COECIUHEHMSIX;

e packpbiBaTh cMbIci llepnoanueckoro 3akona /[. M. MenneneeBa: 1€eMOHCTPUPOBATh
NOHMMAaHHE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX IOJIOXKEHUS B
[lepuoanueckoil cucCTeME, 3aKOHOB COXPAHEHHSI MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOIO YY€HHs, 3aKOHAa ABOrajpo;

® ONIMCHIBATh M XapakTepu3oBaTh TaObmuuHyio ¢opmy Ileprmoanueckoid cHUCTEMBI
XMMHYECKUX JJIEMEHTOB: pa3linyuarh MOHATUS «TJaBHas moarpymmna (A-rpymna)» U «moboduHas
noarpynmna (b-rpynmna)», Maibie ¥ OOJBIINE TEPHOMbI, COOTHOCUTH OOO3HAYCHUS, KOTOPHIC
umerotes B tabmune «llepuonudeckas cucremMa xumudyecknx sneMeHToB Jl. 1. MenneneeBay ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB M 3apsi]
siipa, o0lIIee YHUCIIO JICKTPOHOB U PACHPE/ICIICHUE UX 10 IICKTPOHHBIM CIIOSIM);

® KJIACCUPUIMPOBATH XUMUYECKHUE HJIEMEHTHI, HEOPIraHNYECKHUE BEIIEeCTBA, XUMHUECKUE
peaxiuu (IO YKCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEINIOBOMY 3D BeKTy);

® XapaKTepH30BaTh (OMMCHIBATh) OOIIME XWMHUECKHME CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, MOATBEp KAasi ONMHCAaHHE MpPUMEpPaMH MOJIEKYJISPHBIX YpPaBHEHUN COOTBETCTBYIOIIHX
XAMHUYECKHX PEaKIHU;

® IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHsI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

® BBHIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BEUIECTB, MaCCOBYIO
JIOJTF0 XMMUYECKOT'0 3JIEMEeHTa Mo (popMylie COeMHEHNUs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOAMTH PAcUEThl [0 YPABHEHHUIO XUMUYECKOUN peaKkiuy,

® IPUMEHATH OCHOBHBIE OINEPALIMHU MBICIUTENBHON NEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHMe, 0000IIeHHe, CHUCTeMaTH3alMio, KJIACCU(PHUKAIMIO, BBIIBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBA3€M — JUIsI M3y4deHUs CBOMCTB BEIIECTB M XHMMHYECKHUX PEaKIHii,
€CTECTBEHHO-HAYYHbIE€ METOAbl IO3HAHUS — HAONIOJEHUE, HW3MEPEHUe, MOJIEIUPOBaHUE,
AKCIIEPUMEHT (PEeaJIbHbIA U MBICIICHHBIN );

e ciefoBaTh IIpaBUJaM II0JIb30BAHUS XUMHUYECKOW TMoOcynoll M 1abopaTOpHBIM
o0opyJIOBaHHEM, a TakKe IMpaBUiIaM OOpalleHusi C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKUUSMHU TI0 BBINOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOJNYYCHUIO U

COOMpaHuI0 Tra3000pa3HbIX BemiecTB (BOAOpOda M KUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C



ONpPEACIEHHON MaccOoBOM J10JIeH pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIENOYEH M KHUCJIOT C IOMOIIBIO
WHIUKATOPOB (JTakMyc, heHoadTaICHH, METHIIOPAH)X U JIPYTHE).

K xonny obydyenus B 9 kJjacce mpenMeTHbIE pe3yinbTaThl Ha 0a30BOM YpOBHE OyayT
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00 YUAIOLINXCSl YMEHHIA:

® DPACKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHX IOHSATHI: XMMMUYECKUN IJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, aHHWOH, IIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJIEHTHOCTb,
JJIEKTPOOTPULATENIHOCTD, CTEIEHb OKHMCIEHUS, XMMHYECKas PEaKLUs, XUMHUYECKasi CBS3b,
TEIUI0BON (P HEKT peakluy, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, SJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLIMAlLMs, PpEaKLUU HOHHOTO OOMEHa, KaTajlu3aTrop, XHUMUYECKOE
paBHOBEecHE, OOpaTUMble U HEOOpaTUMBbIE pEaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuy, OKUCJIUTENb, BOCCTAHOBUTENIb, OKUCIEHHME M BOCCTAHOBIEHHUE, aAJUIOTPOIMS,
aM(pOTEepHOCTh, XUMHUYECKasi CBsI3b (KOBAJIECHTHAs, MOHHAs, METANINYECKas), KpUCTAIUINYECKAs
pelieTka, KOppo3us METaIOB, CIUJIaBbl, CKOPOCTh XMMHMUYECKOH pEaKIUH, MpeAesIbHO
nonycrumMas konuenTpanus II1K Bemecrsa;

® JLUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHSATHH U HMPUMEHATH ITH
MOHSITHSI IPU ONMCAHUU BEILIECTB U UX MPEBPALCHUII;

® JCIOJb30BaTh XHMMHUYECKYIO CHMBOJMKY JUIsl COCTaBI€HHUS (OPMYN BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUM;

e OMNpeAensiTh BAJICHTHOCTb W CTENEHb OKHUCIEHHUS XHMMHYECKHUX DJJIEMEHTOB B
COCIMHEHUAX paA3JIUYHOIO COCTaBa, INPUHAIJIEKHOCTh BEUIECTB K OINPEACICHHOMY Kiaccy
coeIMHEeHuH 1o (opMmyiaM, BUJ XUMUYECKOH CBs3U (KOBaJEHTHAs, MOHHAs, METAJUINYECKasi) B
HEOpPraHMYECKHUX COEAMHEHMSX, 3aps]l MOHA 10 XUMHUYEecKoWl (opmylie, XapakTep cpeibl B
BOJHBIX pacTBOpaX HEOPraHWYECKUX COEAMHEHUH, TUN  KPUCTAJUIMYECKON  pEelIeTKU
KOHKPETHOTO BEIIECTBA,

e packpsiBaTh cMmbich [lepuoanyeckoro 3akona J[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMaHMe: ONHUCHIBATh M XapaKTepu3oBaTh TaObIuuHyto ¢opmy Ileprognueckoil cucTemMbl
XMUMHYECKUX 3JIEMEHTOB: Pa3HuaTh MOHATUS «TJIaBHas moArpymma (A-rpymmna)» U «mododHast
noarpynmna (B-rpymmna)», manbie u OOJbIIME TEPHOMABI, COOTHOCHTh O0O3HAYEHUS, KOTOPHIC
UMEIOTCA B MEPUOAMYECKOM Talnuie, ¢ YHMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHsS aTOMOB
XMMUYECKUX DIIEMEHTOB (COCTaB W 3apsj siapa, oOlee Yiciao 3JIEKTPOHOB U paclpeelieHue uxX
0 2JIEKTPOHHBIM CJI0SIM), OOBSICHATh OOIIIE 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB JIEMEHTOB
U UX COCIMHEHUH B IPEJeNIax MajbIX MEPUOJOB U INIABHBIX MOATPYII C Y4ETOM CTPOEHUS HX
aTOMOB;

® KJIACCU(PUIMPOBATH XUMHUUECKUE IEMEHTHI, HEOPraHUYECKNE BELIECTBA, XUMUUECKUE
peakuu (10 YUCIy ¥ COCTaBY YYAacCTBYIOLIMX B PEaKLUHU BEILIECTB, IO TEIUIOBOMY 3P (deKTy, 1o

W3MEHEHMIO CTEIICHEH OKHMCICHUS XUMUYECKUX BHGMCHTOB);



e XapaKTepu30BaTh (OMHCHIBATH) OONIME W CHEHUPHUCCKUE XHUMHUYECKHE CBOWCTBA
IPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKAAs ONMHCAHUE MTPUMEPAMU MOJEKYISPHBIX ¥ MOHHBIX
YPaBHEHUH COOTBETCTBYIOIUX XUMHUECKUX PEAKIIN;

® COCTaBJIATh YPABHEHHUS JIEKTPOJUTHUUYECKON JTUCCOLMALMN KUCIIOT, LIEJI0Ued U COoJeH,
MOJIHBIE M COKpAalllEeHHbIE YpaBHEHHs pPEaKIUil HOHHOrO OOMEHa, YpaBHEHMsI pEaKIIHii,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAY BEIIECTBAMHU Pa3IUYHbBIX
KJIACCOB;

® pPACKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PpEAKIUNA MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OaJlaHCa ITHX PEeaKLui;

® TIPOrHO3MPOBATH CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3ZMOXHOCTH
NPOTEKaHNUS XUMUYECKHX MPEBPAIICHUI B PA3IMYHBIX YCIOBUSAX;

® BBHIUUCISTH OTHOCUTEIbHYIO MOJIEKYJISPHYIO U MOJIIPHYIO Macchl BEUIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOT0 3JIEMEHTa 10 (POopMysie COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MIPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKOHN PeaKIuy,

e coOmoAaTh INpaBWia [OJb30BAaHUS XUMHYECKOM TMOCydod U J1ab0paTOpHBIM
o0opynoBaHueM, a TaK¥Ke MpaBuiia OOpaleHHs C BEUIECTBAMH B COOTBETCTBUH C MHCTPYKLUSIMU
[0 BBINOJHEHUIO JIAOOPATOPHBIX XHUMHUYECKUX OMNBITOB MO TMOJYYEHHI0 M COOUPAHHUIO
ra3000pa3HbIX BellecTB (aMMHUaKa U YIIIEKHUCIIOTO ra3a);

® TPOBOAUTH PEAKLMH, NOATBEPKIAIOIINE KAaUeCTBEHHbBIN COCTAaB Pa3IMYHbIX BEIECTB:
pacrio3HaBaTh OMBITHBIM TMYT€M XJIOpHI-, OpOMHUII-, MOIUI-, KapOoHat-, docdar-, cCuIMKar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHS M HMOHBI H3yYEHHBIX  METaJlIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPraHMUECKUX BEIIECTB;

® TPUMEHATH OCHOBHBIE OMEPAIMU MBICIUTENBHON NEATEeIbHOCTH — aHajdu3 U CHHTE3,
CcpaBHEHME, 00001IeHNe, CUCTEMaTU3allNIO, BBISBIIEHUE PUYUHHO-CIEICTBEHHBIX CBA3EH — IS
W3YUCHHsSI CBOWCTB BEIIECTB M XUMHUYECKUX PEAKINH, €CTECTBEHHO-HAYYHBIE METOJIbI MTO3HAHUS

- Ha6HIO,Z[CHI/IC, HU3MCPCHUC, MOACIIMPOBAHUC, ISKCIICPUMCHT (pCaHBHBIﬁ n MBICHCHHBIﬁ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4yacos DJIeKTPOHHBIE OcHOBHBIE BH/IbI 1EATEJILHOCTH 00y4aI0IIUXCSl
No HauMmeHnoBaHue K I (unposie)
H/-H pa3ac/IoB M TeM Beer onibo P oﬁpa:?OBaTenLHble
NporpaMMEI o JbHbIE | YeCKHe
padotbl | pa6oThl | PECYPCHI
Pa3znen 1. [lepBoHayajibHble XUMHUYECKHE MOHSITHUS
PackpbiBaTh cMBICI U3y4aeMbIX TOHATHIA.
PackpriBaTh poiib XUMHUU B IIPUPOJIC U KUZHU YEIIOBEKA, €¢ CBS3b C
JIPYTHMHU HayKaMH.
Paznuuate 4ucThIE BEUIECTBA U CMECH; OJTHOPOIHBIC U HEOTHOPOIHBIC
CMECH.
bubmuorexa [JOK
. Paznuyate huznyueckue U XUMHUYECKHE SBICHHUS.
https://m.edsoo.ru/7f41
837¢ CreroBaTh aJITOPUTMAaM HCIIOJIB30BAHUS IKCIIEPUMEHTAIBHBIX METOJIOB —
p— HAOJIFOIEHUS U DKCIIEPUMEHTA.
Xumist — PIILI 8 xtace Ha6mo)l aThb U OHI/ICI)III:aTI) 00BEKTHI IIPU [IPOBEAECHUH JEMOHCTPALIUHA U
BakHas 00JIacTh https://resh.edu.ru/subj 5 PH TIPOBCAL Hv panl
J1a00PATOPHBIX OIBITOB MO U3YYEHUIO (PU3NUECKUX CBOWCTB BEIIECTB,
€CTECTBO3HAHUSA U ect/29/8/ »
1.1 o 5 2 e — CIoco00B pa3ieNIeHrs CMECei BEIIeCTB.
MPAKTHACCKOH MBI 8 knacc [IpoBoANTE XUMHUYECKHI SIKCTIEPUMEHT IIPU Pa3/IeIeHUH cMecei (Ha
ESITENHHOCTH https://uchebnik.mos.r anMeHe OUHCTKH HoBa eHHOﬁI?: oni) B Xlz) 5 4
yeJIoBEKa u/catalogue?aliases=Ile PHMCp N P A
- PaKTU4eCKOi padoTsl Ne 2.
sson_template.video | CrenoBaTh paBHIaM IT0Jb30BaHNUI XUMHYECKOH ITOCYIO0H U
esson.video&subject p na6(§[ aTo HLII)M 000pYyIOBaHUEM, a TAKKE IIPABUIIAM gg aleHus ¢
rogram_ids=31937343 patop Py A ' p patll
XMMHYECKUMU BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIUEH MTPU
BBINOJIHEHUHU TPakTH4YecKoi paboThl Ne 1.
BricTpanBaTh pa3BepHYThIC MMCHMEHHBIE M YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMAIUIO U3 Y4eOHHUKA U CIIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
HCIIOJIb30BaTh U3yUYEHHBIN NOHITUMHBIN annapar Kypca XUMHH
Bbu6mmorexa LIOK OnpenensTs NPU3HAKY XUMHUUECKHUX PEaKLUi, YCIOBUS UX MPOTEKAHMS.
Bemmectsa i https://m.edso0.ru/7f41 | OOBACHSTH CYIIHOCTh GU3MUYCCKUX M XUMHUYECKUX ABICHUI C TOUKH
H 837c 3peHHs] AaTOMHO-MOJIEKYJISPHOTO YUSHHS.
1.2 XUMHYECKHE 15 1
P POIII 8 xnacc Knaccuduuupoparh XMMHYECKUE PEaKIIUU (110 YUCITY H COCTABY
p https://resh.edu.ru/subj | pearupyromux u 00pa3yrOIIUXCs BEIIECTB).
ect/29/8/ CocraBiarh (HopMyJibl OMHAPHBIX BEIIECTB 110 BAJICHTHOCTH M ONPEICIIATh



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

MDIII 8 kiacce

https://uchebnik.mos.r
u/catalogue?aliases=Ile
sson_template,video |
esson,video&subject p
rogram_ids=31937343

BaJICHTHOCTH 10 (hOpMYJIaM BEILIECTB

PaccraBnats k03 pUIIMEHTHI B ypaBHEHUSIX XUMUYECKHX PEAKIIHH.
Habnronate u onuceiBaTh 00BEKTHI IPH IPOBEIEHUH AEMOHCTPALN 1
71a00paTOPHBIX OMBITOB.

[IpoBoaUTH BEIYKMCIECHHUS IO POPMYTIaM XUMHYECKUX COCTUHEHUH 1
YPaBHEHUAM XUMHUYECKUX PEAKIHM.

[IpuMeHsITh eCTeCTBEHHO- HAyYHBIE METO/IbI IO3HAHUS (B TOM YHCIIC
HabI0AeHUEe, MOJECTUPOBAaHUE, IKCIIEPUMEHT U OCHOBHBIE OIlepalvu
MBICITUTEIILHOM AeATeIbHOCTH (CpaBHEHHUE, KiacCH(UKAIIUs)
BricTpanBaTh pa3BepHyThIe MMCEMEHHBIE U YCTHBIE OTBETHI C OMOPOH Ha
nHGOPMALIMIO U3 YUeOHUKA U CPABOYHBIX MaTEPHUAIOB, IPAMOTHO
UCITI0JIB30BAaTh U3yUEHHBIN IOHATUWHBIN annapar Kypca XUMHH

Uroro no pazneny

20

Paznen 2. Baxkueiiliine npeacTaBuTe/ Il HEOPraHMYeCKHUX BelIeCTB

bubmmoreka [IOK
https://m.edsoo.ru/7f41

837¢
POIII 8 xnacc
https://resh.edu.ru/subj

Hcnonb30BaTh XUMUYECKYIO CUMBOJIHMKY JJIsl COCTaBJICHHS (HOpMYIT
BEIIECTB, MOJICKYJISIPHBIX YPaBHEHUI XMMUYECKUX PEAKIUI C yyacTUEM
KHCJIOpOo/a.

XapakTepu30BaTh (OMUCHIBATH) COCTAB BO3/lyXa, (U3UUECKUE H
XMMHUYECKHE CBOMCTBA KUCIOPO/a, CIIOCOOBI €ro MOoIyUeHH s, TPUMEHEHHE
Y 3HaYCHHE B IPUPOJIE U )KU3HHU UEJIOBEKA.

CpaBHUBaTh peakliy TOPEHUS U MEJUIEHHOTO OKHUCIICHHUS.

OOBSACHSTH CYIIHOCTB 3KOJIOTHIECKUX TPOOIIeM, CBI3aHHBIX C

Bozmyx. 3arpsi3HEHUEM BO3yXa.
ect/29/8/ o
21 Kucnopon. 6 MDOIII 8 kiace CrnenoBath npaBuiaM 0€30MacHOM pabOThI B 1AOOPATOPUU TIPH
' [NousiTre 06 ] . WCIIOJIb30BaHMH XUMHYECKOM MOCYABI M 000PYAOBaHNUS, a TAKKE
https://uchebnik.mos.r
OKCHIaxX o MpaBwiIaM OOpAIeHHS C TOPIOYNMH BEIIECTBAMH.
u/catalogue?aliases=le
sson_template.video | [InanupoBaTh M OCYLIECTBIATH Ha MIPAKTUKE XUMHUUECKUE SIKCIIEPUMEHTHI,
. " MIPOBOANTH HAOIIOACHUS, A€TIaTh BEIBOJBI 110 Pe3yIbTaTaM dKCIIEPHMEHTA
esson.video&subject p | "POPOA A A A pesy. M p
P TIpH MTPOBEJEHUH Ja00PaTOPHBIX OMBITOB M MPAKTHYECKOI pabOTHI.
rogram_ids=31937343 .
BBIUUCIATE KOIMYECTBO BEIIECTBA, 00BEM Taza Mo GopMyIaM.
YyacTBOBaTh B COBMECTHOU paboTe B TpyIIIIE.
BricTpanBaTh pa3BepHyTHIE MMCEMEHHBIE M YCTHBIE OTBETHI C OIIOPOW Ha
MHPOPMaLUIO U3 yyeOHUKA U CIPABOYHBIX MaTEPHUAIOB, IPaMOTHO
WCIIOJIb30BaTh N3yYCHHBIH NOHATHHHBIN anmnapar Kypca XUMUH
2.2 Bonopon. 8 bubmmotexa [IOK PackppIBaTh CMBICT H3y4aeMbIX MOHITHN U IPUMEHSTH 9TH NOHATHS ITPU



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343

Iloustue o
KHCJIOTaX U COIAX

https://m.edsoo.ru/7f41

837c

PD1I 8 kiace
https://resh.edu.ru/subj
ect/29/8/

MDII 8 kiace
https://uchebnik.mos.r
u/catalogue?aliases=Ile
sson_template,video |
esson,video&subject p
rogram_ids=31937343

OTIMCAHWHU CBOMCTB BEILIECTB U MX MPEBPAILCHHH.

XapakTepru30BaTh (OMUCHIBATH) (YH3NIECKHE M XUMUYECKHE CBOHCTBA
BOJIOPOJIA, CLIOCOOBI €ro MOJTy4eHUs], IPUMEHEHHE.

Cobupats mpubdop I moiydeHust Bogopoaa. Mcrmons30BaTh XUMUIECKYIO
CUMBOJTUKY

IUTSL COCTaBJIeHUsT (POPMYJT BEIIECTB, MOJICKYISAPHBIX ypaBHEHUI
XUMHYECKHUX PEaKIUH ¢ y4acTHEM BOJIOPOia. BEIUUCIATH MOJSIPHYIO
Maccy BeLIECTB; KOJIMYECTBO BEIECTBa, 00BEM ra3a, Maccy BEIIeCTBa,;
[IpoBOIUTE PacUETHI IO YPABHEHHUSIM XHMHUYECKUX PEAKIIUI: KOJTHUYECTBA,
00BEMa, MacChl BEIECTBA 10 H3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
pEeareHTOB WM MPOJTYKTOB PEAKITHH.

CrnenoBaTh npaBuiIaM 0e301MacHOM paboTHI B Ta00OpaTopuu Mpu
UCIIOJIb30BAaHUN XUMHYECKOH MOCYIbl U 000PYIOBaHMUS, a TAKKE
MIpaBUJIaM OOPAICHUS C TOPIOYNMU BEIIECTBAMH B OBITY.

HJ'IaHI/IpOBaTb 1 OCYIICCTBJIATH Ha IPAKTUKE XUMHUYCCKUEC SKCIICPUMCHTEI,
MPOBOJUTEH HAONIOICHHS, ICNATh BHIBOJIBI TI0 Pe3yabTaTaM dKCIICPUMEHTA.
VYdacTBOBaTH B COBMECTHOH paboTe B rpyrie

2.3

Bopa. PacTBopsl.
[NousiTre 06
OCHOBaHUSIX

bubmorexa [JOK
https://m.edsoo.ru/7f41

837c

POIII 8 xnacc
https://resh.edu.ru/subj
ect/29/8/

MDOIII 8 knace
https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937343

PackpbIBaTh CMBICI N3y4aeMbIX TIOHATHH ¥ IPUMEHSTH 3TH MOHATHS TIPH
OITMCaHUU CBOMCTB BEIECTB M X IPEBPALICHUH. XapaKTepH30BaTh
¢duzndeckue u

XHUMHUYECKHE CBOWCTBA BOJIbI, €€ POJIb KaK PACTBOPHUTENS B MPUPOIHBIX
nporeccax.

CocTaBisTh YpaBHECHUA XUMHNYCCKUX peaKHI/Iﬁ C y4aCTUEM BO/IbI.
O6’I)SICH$ITB CYIIHOCTB 3KOJIOTHYCCKUX HpOGJIeM, CBs3aHHBIX C
3arpsi3HEHHEM MPHPOIHBIX BO, CIIOCOOBI OYUCTKH BOBI OT IPHUMECEH,
MEpBbI 110 OXpaHe BOJ OT 3arpsA3HCHUSL.

[TnanupoBaTh M OCYIIECTBIATH HA MIPAKTUKE XMMUUYECKHUE SKCIICPHMEHTHI,
MIPOBOJUTH Ha6HIOlIeHI/I$I, ACJIaTh BBIBOAKBI IO PE3YJIbTaTaM SKCIICPUMEHTA
TP NTPOBEICHUH JTA00PATOPHBIX ONBITOB U MPAKTUUECKOM PadOTHI.
CrenoBats npaBuiaM 0€30MacHOM paboTHI B Ta0OPATOPUH MPH
WCIIOJIb30BAaHUU XMMHUUECKOM MOCYABI M 000pYA0BaHUS.

[TpoBOUTD BHIYMCIICHUS C TIPUMEHEHUEM TTOHSATHS «MacCOoBast IO
BEILIECTBA B PACTBOPEY.

BeicTpanBaTh pa3BEpHYTHIC MMCHBMEHHBIC H YCTHBIE OTBETHI C OMOPOI Ha
WHPOPMAIIMIO 13 YUeOHUKA U CIIPaBOYHBIX MaTEPHAJIOB, IPAMOTHO
UCIIOJIb30BaTh U3YYEHHBIH OHITUIHBIN anmapar Kypca XHMHUH
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bubmuorexa LIOK
https://m.edsoo.ru/7f41
837c

PDO1III 8 kimacc

KnaccuduunpoBaTs n3yyaemble BELIECTBA I10 COCTAaBY U CBOMCTBaM.
CocTtaBisiTh (OPMYIIBI OKCHIOB, KUCIIOT, OCHOBAaHHI, COel 1 HAa3bIBaTh
UX 1O MEXIYHAPOIHON HOMEHKJIAType.

[TporHo3upoBaTh CBOICTBA BELIECTB HA OCHOBE OOIMINX XUMHUYECKUX
CBOMCTB M3YUCHHBIX KJIACCOB/TPYIII BELIECTB, K KOTOPHIM OHU OTHOCSTCS.
CocTaBnaTh MOJIEKYJISIPHBIE YPABHEHHS PEAKIINH, WIITIOCTPUPYIOLIUX
XUMHAYECKHE CBOMCTBA U CIIOCOOBI MOTYYEHHUS BELIECTB U3YyUEHHBIX

OcHOBHEIE https://resh.edu.ru/subj | kiaccoB/rpyril, a TakKe MOATBEPIKIAIOLIMX TEHETUUECKYIO B3aUMOCBSI3b
24 KJIACChI 11 ect/29/8/ MEXIy HUMH.
HEOPraHUYECKUX MDIII 8 knace [Tpon3BOINTE BEIYUCIICHUS 110 YPAaBHEHUSM XUMHUYECKUAX PEaKIHH.
COCIMHEHUH https://uchebnik.mos.r | [InanupoBaTh 1 OCYIIECTBIATH HA IPAKTUKE XUMUUECKUE IKCIIEPUMEHTBHI,
u/catalogue?aliases=le | mpoBOAUTH HAOIIOCHHUS, JEJIATh BBIBOBI 10 PE3YJIbTaTaM 3KCIICPUMEHTA
sson_template,video | | mpu nmpoBeneHNH 1a00PATOPHBIX OMBITOB U MPAKTHYECKUX
esson,video&subject p | pabot. CienoBaTth npaBuiaM 0€30MaCHOM pabOTHI B 1a00pATOPUU MPH
rogram_ids=31937343 | UCHONBb30BAaHUH XUMHUECKON TIOCYABI K 000PYI0BAHUSI.
BricTpanBaTh pa3BEepHYTHIE MMCEMEHHBIC H YCTHBIE OTBETHI C OITOPOI Ha
WHPOPMAIUIO U3 y4eOHUKA U CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO
UCIIONIb30BaTh M3YUSHHBIN TIOHATHHHBIN anmapaTt Kypca XUMHH
HUroro mo paznery 30

Pazpen 3. llepuoguyecknii 3axon u llepuonnueckasi cucreMa XUMHYECKHX
sseMenToB /[. U. MenpneneeBa. CtpoeHne aToMOB. XMMHYeCKast CBA3b.

OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE peakuuu

ITepuoauueckuit
3aKOH U
ITepuonnueckas
cucTemMa
XUMUYCCKUX
anemenTtoB JI. U.
Menpeneena.
Crtpoenue aroma

3.1

bubmuorexa LJOK
https://m.edsoo.ru/7f41

837c

PD1II 8 kitace
https://resh.edu.ru/subj
ect/29/8/

MD1I 8 kiace
https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937343

PackpbIBaTh CMBICH IEPUOIUYECKOTO 3aKOHA.

OrnuceiBaTh cTpoeHne Tabmuibl «llepronuyeckas cucreMa XUMHUIECKIX
anemenTtoB J[.U. MenneneeBay.

MopennpoBaTh CTPOEHUE aTOMa, SHEPTETUYECKUX YPOBHEN U NIOypOBHEN
MIPH TOMOIIH PUCYHKOB, SIEKTPOHHBIX KOH(UTYPALIUH U SIEKTPOHHO-
rpaduueckux Gopmyi.

[MosicHsTh hU3MUYECKUI CMBICIT TOPSIKOBOrO HOMEpa, HOMEPOB MEPHO/IA U
TPYIIIbI 3JIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE ANEMEHTHI IEPBBIX TPEX MEPUOAO0B, KAIUM,
KaJIbIIM{ U UX COEAMHEHUS T10 MOJI0KeHuIo B [lepronnueckoil cucteme
JI.. Menneneena.

OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB XMMUYECKUX
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AJIEMEHTOB (M3MEHEHHUE PAJINYCOB aTOMOB, 3JICKTPOOTPUIIATEIHHOCTH,
BQJICHTHOCTH) U MX COCAWHEHHI B Mpe/Ieax MaJIbIX EPHOIOB U TJIABHBIX
MOATPYIII C YYETOM CTPOCHUS UX aTOMOB,

YyacTBOBaTh B COBMECTHOM paboTe B Iape WIIN TPyIIIe.

BricTpanBaTh pa3BepHyTHIE MMCEMEHHBIE M YCTHBIE OTBETHI C OMOPOH Ha
nH(pOpMAIUIO U3 yIeOHNKA U APYTUX UCTOYHUKOB, B TOM YHCIIE
Hurepuera

bubnmnoreka [JOK
https://m.edsoo.ru/7f41

837c
POIII 8 xiacc

PackpbIBaTh cMBICI U3y4aeMbIX TOHATHIA.

Onpeaenars BUI XUMUYECKOU CBSI3U B COCAMHECHUH.

MopenupoBaTh CTPOEHUE MOJIEKYJI IPU MOMOIIN PUCYHKOB, MOJIENIEH,
JIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIJI.

zilgzqecmﬂ https://resh.edu.ru/subj | Mcronb30BaTh XUMUYECKYO CHMBOJIHKY JJIsl COCTaBJICHHS HOpMYyIT
ect/29/8/ BEIICCTB, MJICKTPOHHOTO OaJlaHCa PeaKIIUi.
3.2 OKUCIUTEILHO- 8
BOCCTAHOBHTENEH MSHI 8 Kyace Ornpeaenars cTeneHb OKUCICHUS aTOMOB XUMHUYECKUX SMEMEHTOB I10
bie peaxim https:// uchebnl_k.mos.r (dbopMyniaM 1 cocTaBIATH (HOPMYIIHI OWHAPHBIX COCMHEHHM IO CTETICHH
u/catalogue?aliases=le | oxucieHHUsI aTOMOB XUMHUUYECKHUX SJIEMEHTOB.
sson_template,video | | OnpenensTh OKMCIUTETb U BOCCTAHOBHUTEIb. PaccTaBisiTh KO UIIHESHTHI
esson,video&subject_p | B cxemax MpOCTBIX OKHCIUTEIbHO-BOCCTAHOBHTEIILHBIX PEAKIMI METOIOM
rogram_ids=31937343 | sneKTpOHHOTO OaaHca.
Hrtoro o pasaeny 15 Hab6:romaTh XUMHUYECKHE OMBITHI 110 TJIaHY, aHAJTH3UPOBATH U JeaTh
BBIBOJIB.
UcnonszoBate UKT i1 coznanusa Moaeneld, HoOArOTOBKU NpE3eHTALHH,
OGobIIeHHE 1 BH6H_H°TeKa HOK JIOKJIAJI0B TIO TEME.
CHCTEMATH3aIHs 3HAHMIA 3 https://m.edsoo.ru/7f41 BoicTpanBaTh pa3BEpHYTHIE IMCHMEHHBIE U YCTHBIE OTBETHI ¢ OITOPOM Ha
ab36 HHPOPMAITUIO U3 yU4eOHUKA U JPYTUX UCTOYHUKOB, B TOM YHCIIC
HNurepuera
OBIIEE KOJIMYECTBO
YACOB I10 68

[NPOIT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoauuecTBO YacoB
Ne Kontpo | [lpaktu | JJeKTPOHHbIE HH(POBHIE
n/n | TeMa ypoka Beer JAbHBIE | YecKme | 00pa3oBaTellbHbIE pecypchbl
0 padoTel | padoTHI
butnuorexa [JOK
https://m.edsoo.ru/ff0d210c
[Mpenmet xumun. Ponb xumun B VYpok "I[Ipeamer xumumu.
1 JKU3HH YeaoBeKa. Tena u 1 BemecTBa u ux cBoiictsa"
BELIECTBA (POLI)
https://resh.edu.ru/subject/lesso
n/1521/start/
5 [TonsiTHE O METOAAX MO3HAHUS B 1 bubaunorexa [IOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[Mpaktuaeckas padora Ne 1
3 ;;?61);1 B;?sz)a 5116:1) THI)II/II;éMLI 1 1 Brbmiorexa HOK
parop P https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1a0opaTopHbIM
obopynoBaHHEM
butnunorexa [JOK
https://m.edsoo.ru/ff0d26ca
Ypok "Huctele BelecTra 1
YucTele BelecTBa 1 CMECH.
4 CrIocoGbI pa3eleHHs CMeceii 1 cmecu. CriocoOBI pa3ieneHus
P cmeceit” (POIII)
https://resh.edu.ru/subject/lesso
n/1522/start/
IIpaktuueckas padora Ne 2
5 «Paznenenne cmeceit (Ha 1 1 bubmmoreka [IOK
pUMeEpPEe OYUCTKU TIOBAPEHHON https://m.edsoo.ru/ff0d28c8
COJIH)»
bub6nmoreka IIOK
https://m.edsoo.ru/ff0d2a6c
Ypok "ATOMBI, MOJIEKYJIBI U
noHBL. [IpocThie U CIOXKHBIC
6 ATOMBI U MOJIEKYJIBI 1 BEIIeCTBA. X UMHUYECKHUE
3JIEMEHTHL. 3HAKA XUMUYECKUX
anemenToB” (POLII)
https://resh.edu.ru/subject/lesso
n/1486/start/
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 n 1 bub6mmorexa [IOK
POCTRIC H CIIOMHBIC BCIICCTRA https://m.edsoo.ru/ff0d2a6c
9 A i 1 bub6mmorexa [IOK
TOMHO-MOJICKYJIAPHOC yHICHHC https://m.edsoo.ru/ff0d2d50
bub6mmorexa [IOK
3aK0H IOCTOSIHCTBA COCTAaBa https://m.edsoo.ru/ff0d2eae
10 BEIIEeCTB. XuMHuueckas hopmyoia. 1 VYpox "3aKkoH MocTosIHCTBA

BanenTHocts aToMOB
XUMHUYCCKUX 3JICMCHTOB

COCTaBa BEIIECTB. XUMHUYECKHUE
dhopmyiibl. OTHOCUTEIbHAS
aTOMHAas U MOJICKYJIsIpHAs
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Maccel. MaccoBast 1oJist
XUMHUYECCKOI'O 3JICMCHTA B
coenunenun” (POIL)
https://resh.edu.ru/subject/lesso
n/1487/start/

OtHocuUTeNnbHAs aTOMHAs Macca.

11 OTHOCHUTENbHAS MOJIEKYIISIpHAs bubmorexa HOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 105151 XMMHUYECKOTO bubnunorexa [IOK
DIIEMEHTA B COETUHEHUH https://m.edsoo.ru/ff0d350c
bubnmmnorexa [IOK
https://m.edsoo.ru/ff0d5230
Ypok "KomnuaecTBo BemecTa.
13 KonuuectBo BemectBa. Moib. MonspHas macca. MossipHbIid
MonsipHas Macca 00BeM raza. 3akon ABoraapo"”
(PBILI)
https://resh.edu.ru/subject/lesso
n/2063/start/
butmuorexa IJOK
https://m.edsoo.ru/ff0d37fa
Ypok "®dusnueckue u
XUMHWYCCKHUEC SABJICHUS.
14 dusnyeckre  XUMUICCKUE [Ipu3Hakym XUMHUYIECKIX
SIBJICHMsI. XMMHUYECKas peaKius peakuuil. YciaoBus TEUECHUS U
BO3HUKHOBEHUS XUMHUICCKUX
peakumii” (POIL)
https://resh.edu.ru/subject/lesso
n/1485/start/
15 [Ipu3HaKK ¥ YCIIOBUS MPOTEKAHHSI bubmnoreka [IOK
XUMHYECKHMX PEAKIInii https://m.edsoo.ru/ff0d3al6
butmmorexa [JOK
https://m.edsoo.ru/ff0d3b88
VYpok "3akoH coxpaHeHUs
3aKoH COXpaHEHHUS MacChl MAacChI BEIIECTB. X UMUIECKHE
16 BEIIECTB. XUMHUYECKHE ypaBHenus. Koadduuments: B
YpaBHEHUS YpaBHEHUAX peakiuil. Tumst
xuMudeckux peaknuii” (POII)
https://resh.edu.ru/subject/lesso
n/1519/start/
Brruncnenus KoJau4ecTBa, MacChl Bu6nuorexa [IOK
17| Bemectsa 1o ypasHeHUsAM https://m.edsoo.ru/ff0d5708
XUMHYECKUX PeaKIuit
Knaccudukarus XuMu4ecKux
18 peakiuii (CoeTUHeHus, bubnmnoreka [IOK
PasIIoKEHsI, 3aMEICHHS, https://m.edsoo.ru/ff0d3f34
obmeHa)
butmmorexa [JOK
https://m.edsoo.ru/ff0d40c4
Ypok "PacuéTsl Mo ypaBHEHUSIM
M. B. JIoMOHOCOB — Y4€HBIN- XUMHYECKHX PEaKIUi.
19 sHukoneauct. O60061eHne u OO6o0uieHne 3HaHMI 110 TeMe

cucTeMaTH3als 3HaHUi

<<HepBOHa‘IaJIBHBIC XUMHUYCCKUC
nonstus” (POLI)
https://resh.edu.ru/subject/lesso
n/2448/start/
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Kontponbaas padora Nel mo

butnuorexa [JOK

20 TeMe «BelecTBa 1 XUMHUYECKUE https://m.edsoo.ru/ff0d4290
peakuumn» B *
bubnuorexa [JOK
https://m.edsoo.ru/ff0d448e
Ypok "Kucnopon: nonyuenue,
Boznyx — cmeck razos. Cocras (u3nUecKkne U XUMHYECKHUE
21 BO31yxa. Kucinopom — snemMeHt u CBOWCTBa, IPUMEHCHHE.
npoctoe BemiecTBo. O30H Oxcupst. Kpyrosopot
kuciaopoaa B mpupose” (POII)
https://resh.edu.ru/subject/lesso
n/2447/start/
bubnmmnorexa [IOK
https://m.edsoo.ru/ff0d4614
Oduzrueckre U XUMUICSCKHE "
CBOWCTBA KHCI0pOoaa (peakiun Ypox "O30m. Asnotponus
22 p p kucinopona. CoctaB Bo3ayxa.
OKucIeHus, ropenue). [lonsrue Toperne” (PIL)
00 oxcnnax https://resh.edu.ru/subject/lesso
n/2446/start/
CriocoObI MOTy4YeHUs KUCTIOPOAa
23 B 1a00paTOpUu Bu6mmoreka LIOK
npoMbIIIeHHOCTH. [IpuMeHeHne https://m.edsoo.ru/ff0d497a
KHCJIOpOoJia
TemnoBoii 3PPEeKT XUMUIECKOH
pCaKknuum, nmoHATUC O BubnmoTexa HOK
24 TECPMOXHMIHECKOM YPaBHCHHH, https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMHUICCKHX — :
peaKIusx
TormBo (HeTh, YroJib U METaH). BuGmmotexa LIOK
25 3arpAsHEHNE BO3IYXA, CMIOCOOE! https://m.edsoo.ru/ff0d4c4a
€ro Ipe0TBpaIleHUs — *
[IpakTrueckas padora Ne 3 mo
26 teme «[lonmydyenue u coOnpanue Bbu6mmorexa LIOK
KHCIIOPO/1a, H3y9IEeHHE €T https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
bub6nmoreka IIOK
https://m.edsoo.ru/ff0d4ddo
Ypok " Bomopo: HaxoxaeHue
Bonopoa — snemeHT U npocTtoe B
pupoe, oJyueHHe, ero
21 BelecTso. Haxoxenue B (hm3HUeCKre U XUMHUYECKUE
fprpoae cBoiicTBa, mpumenenne" (POL)
https://resh.edu.ru/subject/lesso
n/3119/start/
(Dmvnqecxne Y XUMUYECKHE BuGmmorexa LIOK
28 cBoiicTBa Bojopoa. [IpuMeHenmne https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA — '
bu6mmorexa [IOK
29 TToHsITHE O KUCIIOTaX M COMSX https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI oTyueHus BOJOPO/ia B bubmmorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
IIpaktrueckas padota Ne 4 o
31 teme «llomydenne u cobupanne bubamnoreka [IOK

BOJIOPOJIa, U3YUYCHHE €O
CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MomnspHbIi 00BEM Ta30B. 3aKOH

bubnmmoreka IIOK

32 ABorazipo https://m.edsoo.ru/ff0d542e
Brraucienust 00néma,

33 KOJINYECTBA BEILIECTBA I'a3a I10 €ro bubnunorexa [IOK
U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIeCTBa WIH 00BEMY
Brrunciaenuss 00EMOB I'a30B 11O

34 YPaBHEHUIO PEAKLUU HA OCHOBE butmorexa [JOK
3aKO0HA 00BEMHEBIX OTHOIIEHUIH https://m.edsoo.ru/ff0d5708
razoB

bubnmmnorexa [IOK
https://m.edsoo.ru/ff0d587a
Ypok "Bona B ipupoae u
CITOCOOBI €¢ OUMCTKH.
®DU3NYECKUE U XUMUYECKHUE

35 du3nyecKkre U XUMUUYECKUE cBOlicTBa BoAbl. [Ipumenenne
CBOMCTBa BOJBI BoJbL. Bona — pacTBopuTes.

PactBopel. MaccoBas nois
PacTBOPEHHOTO BelecTra'
(POII)
https://resh.edu.ru/subject/lesso
n/2062/start/

36 CoctaB ocHoBauwuii. [TIonstue 00 butnuoreka [JOK
WHHKATOpax https://m.edsoo.ru/ff0d59e2
Boja kxak pacTBOpuUTENb.

37 Hacrpimennble 1 HeHachIIeHHBIE bubnunorexa [IOK
pacTBopsl. MaccoBas J1onst https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
IIpaktuueckas padora Ne 5 o

38 TeMe «lIpurorosyeHne pacTBOpoB Bbu6mmorexa LIOK
C OMpeIeICHHON MAaCCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacCTBOPEHHOTO BEIIIECTBAY
Konutponshas padota Ne2 1o

39 TeMe 1<)<I<1/Icnoprc))z[. Bomopon. bubmorexa LIOK
Boua» https://m.edsoo.ru/ff0d6342

butmmorexa [JOK
https://m.edsoo.ru/ff0d664e
OKcuabl: COCTaB, YpoKk "Okcuer:

40 KJTacCU(pUKAIHNS,

KHaCCHq)HKaHI/ISI, HOMCHKJIaTypa HOMeHKJ’IaTypa" (PBI_U)
https://resh.edu.ru/subject/lesso
n/2445/start/
butmnorexa [JOK

PO — https:/lllm.edvsoo.ru/ff0d664e

41 CBOICTBA KMCJIOTHBIX, OCHOBHBIX Ypox "Croiicrsa, HOHzlquHe'

npuMeHenue okcuos” (POII)

M aM(OTEPHBIX OKCHIIOB https:/resh.edu.ru/subject/lesso
n/2444/start/
bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca

OcHOBaHHS: COCTaB, Ypok "Ocropans:

42 KJTacCU(pUKAIINS,
KiraccupuKaIys, HOMEHKIaTypa "

HOMCHKJIaTypa, MOJIydeHUE
(PBILI)

https://resh.edu.ru/subject/lesso



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
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://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2442/start/

n/2442/start/

HOHy‘ICHI/IC U XUMHYCCKHC

bubmmnoreka IIOK
https://m.edsoo.ru/ff0d67ca
Ypok "XuMHIEeCKHE CBOMCTBA

43 CBOICTBa OCHOBaHMI1 ocHoBanwuit" (POII)
https://resh.edu.ru/subject/lesso
n/2443/start/
bubmmnorexa IIOK
https://m.edsoo.ru/ff0dfee2
Ypok "Kucnorsr. Cocras.

Kucnotsl: cocTas,

a4 KIaccU(pUKaIs, HOMEHKIIaTypa Knacenpuwars.

’ Homenxmarypa" (POILI)
https://resh.edu.ru/subject/lesso
n/2055/start/
bubnunorexa [IOK
https://m.edsoo.ru/ffOdfee2
VYpok "lloxydyenue u

[TonyueHnue u XuMUYECKUE . "

45 o XUMHYECKHE CBOMCTBA KHUCIIOT

CBOMCTBA KUCJIOT (PIIN)
https://resh.edu.ru/subject/lesso
n/3120/start/
butnuoreka [JOK
https://m.edsoo.ru/00ad9474

) Ypok "Comu: cocras,

Comnu (cpeanne): HOMEHKIATYPA,
KJIACCU(UKAIHS,
46 crocobb! HOJ’Iy‘IefI i, HOMEHKJIATypa, CIIOCOOBI
XHUMHUYECKHE CBOMCTBA nosyuerms” (PIII)
https://resh.edu.ru/subject/lesso
n/2054/start/
[Mpaktuydeckas padora Ne 6.
Pemenue skcriepuMeHTATBHBIX Bu6morexa LIOK
47 | 3amadno eme «OCHOBHKIE https://m.eds00.ru/00ad9b7c
KJIACCHI HEOPTaHUIECKIX
COCJIMHEHU
butmorexa [JOK
https://m.edsoo.ru/00ad9a50
VYpok "'eneTrueckas CBA3b
Me>1<z[y OCHOBHBIMH KJIacCaMHU
I'enernyeckas CBSI3b MEKIY HEOPTaHHYECKUX COCTNHEHHIA.
48 KJIaCCaMH HEOPTaHWMYECKUX O0o00m1eHne 3HaHWIT 110 TeMe
COEIMHEHMI «OCHOBHEIE KIIACCHI
HEOPTaHUYECKUX COCTUHEHUI»
(POII)
https://resh.edu.ru/subject/lesso
n/2440/start/
49 O0600111EHNE U CUCTEMATH3ALIS butmnorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9ch2
KOHTIl).OJ'IBHa}I pabota Ne3 no Bu6miorexa [IOK
50 | Teme "OcHoBHEIC KmaccHt https://m.edsoo.ru/00ad9ela
HeOpFaHI/I‘IeCKI/IX COCAUHCHUN
bubnmoreka IIOK
Ilepstte nonmbITKH https://m.edsoo.ru/00ad9ffa
51 KJIacCH(PUKAITN XUMHIECKIX Vpox "Kraccubuxarms

anemeHToB. [loHsATHE O TpymIax
CXOJTHBIX 3JIEMEHTOB

XUMHUYCCKUX DJICMCHTOB.
Ilonsarue o rpynmnax CXOJHbIX



https://resh.edu.ru/subject/lesson/2442/start/
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://m.edsoo.ru/00ad9474
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

aneMeHToB. [leproanueckuit
3aKOH W TMIePUOIIYEcKast
tabmuua /. . Menneneera"
(PDII)
https://resh.edu.ru/subject/lesso
n/2053/start/

[Tepuoauueckuii 3aK0H U
Tlepuonnueckas cuctema

bubmuorexa [IOK

52 XUMUYeCKHX dmeMeHToB JI. 1. https://m.edsoo.ru/00ada52c
Mengeneena
53 Ilepuonsl, rpynmsl, DOArPYHIIbI bubmmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
bu6nmoreka [JOK
https://m.edsoo.ru/00ada342
Ypok "CrpoeHne aToMOB.
Crpoenue atomoB. CocTaB

54 aToMHBIX 1ep. M30TorbI CocTaB aTOMHBIX sIzep.

’ N3oromnsr” (POIL)
https://resh.edu.ru/subject/lesso
n/2051/start/

CtpoeHue 31eKTPOHHBIX
55 000II0YEK aTOMOB JICMEHTOB bubmuotexa LIOK
[Tepuonuueckoii cucremsr 1. 1. https://m.edsoo.ru/00ada6bc
Mengeneena
Bu6nmoreka [JOK
https://m.edsoo.ru/00ada824
Ypok "M3meHeHne CBOMCTB
XapakTepuCTHKAa XMMHUYECKOTO aTOMOB 3JIEMEHTOB U
3JIEMEHTA TI0 €r0 TOJIOKECHUIO B 00pa30BaHHBIX MU BEIIECTB 1O
56 [Tepuoauueckoii cucreme /1. U. MepuojiaM U rpyrmnam
Menneneena MEPUOANYECKON CUCTEMBI
(PBII)
https://resh.edu.ru/subject/lesso
n/2049/start/
3uauenue [lepuoanueckoro
57 3aKOHA JUIS pa3BUTHUS HAYKU U Bubmmoreka [IOK
npaktukd. 1. . MenneneeB — https://m.edsoo.ru/00ada96e
YUCHBIU, IEAArOT U Ipa’kJaHuH
bubmoteka [IOK
https://m.edsoo.ru/00adaab8
Ypok
DIIeKTPOOTPHUIIATETHPHOCTh "DIEeKTPOOTPHUIIATETHFHOCTD

58 aTOMOB XUMHUYECKHUX 3JIEMEHTOB XUMHYECKUX JIEMEHTOB.
Nonnas cBszp" (POII)
https://resh.edu.ru/subject/lesso
n/2439/start/

59 WonHast XumMudecKkas CBs3b brbmmorera LIOK
https://m.edsoo.ru/00adac34
bubmunorexa LJOK
https://m.edsoo.ru/00adaab8
VYpok "KopaneHnTHast

60 KoBanentnas mosnspHast XUMUYecKast cBs3b. [lomsapHas u

XUMHYCCKaA CBA3b

HCIMOJIApHAasA KOBAJICHTHAA
cea3p" (POII)
https://resh.edu.ru/subject/lesso
n/2048/start/



https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/

61 KoBasienTHas HemomsipHAs 1 bubmmorexa [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaabh9
bubnmmnorexa [IOK
https://m.edsoo.ru/00adae28
Ypok "BaneHTHOCTh U CTENCHb
62 CTeneHb OKHUCIICHUS 1 okucyenns. Ipasuia o
OTpeICIICHUS CTCICHEH
okucaenus snemenToB” (POII)
https://resh.edu.ru/subject/lesso
n/3121/start/
butnuorexa [JOK
https://m.edsoo.ru/00adb076
Ypok "OKuciuTensHo-
OKHUCIINTEIBHO- "
63 1 BOCCTaHOBUTEJbHBIE PEAKIUU
BOCCTaHOBUTEIFHBIC PEAKIIUN (PDILI)
https://resh.edu.ru/subject/lesso
n/3122/start/
64 OxucIuTelIn 1 BOCCTAaHOBUTEITH 1 bubmorexa HOK
https://m.edsoo.ru/00adb076
5 | rowevompoene mony . Enmaorexs L1OK
: https://m.edsoo.ru/00adh486
XnuMudecKasl CBSI3b)
butnunorexa [JOK
https://m.edsoo.ru/00adb33c
VYpok "IloBropenue u
66 O00011EHNE B CUCTEMATH3 AL 1 00o06menue mo teme «CtpoeHue
3HaHUH atoma. CTpoeHHE BEICCTBRA.
Xumunueckast csizb»” (PDII)
https://resh.edu.ru/subject/lesso
n/3093/start/
67 O06001IeHNE U CHCTEMATH3AIHS 1 bubmuorexa [JOK
3HAHWUH https://m.edsoo.ru/00ad9ch2
68 O00011IEHNE U CUCTEMATU3AIUA 1 bubnunoreka [IOK
3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

ITPO'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/subject/lesson/3093/start/
https://resh.edu.ru/subject/lesson/3093/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KoauuecTBo yacoB DJIEKTPOHHbIE OcHoBHBIE BUABI IeATEIbHOCTH 00y4aI0LIUXCA
HaumeHnoBaHue K I (undposbie)
Ne i/ | pa3esioB U TeM | Beer OHTpO PaKTH
JIbHBIE YyecKHue 06pa30BaTe.}1]>Hl>Ie
MPOrpaMMslI )
pa6oTsl | paGoThl | PECYPCHI
Pa3gen 1. BenrecTBO M XMMHYeCKHE PeaKIUU
XapakTepHu30BaTh XUMHUYECKHE IEMEHTHI IEPBBIX TPEX MEPHOIOB
bubmmorexa [IOK p p p TPeX TIEpHOOB,
) KaJIMS U KaJIbLIKA 110 UX noyioxkeHuto B [lepuonnyeckoit cucreme /. Y.
https://m.edsoo.ru/7
412636 Menpeneesa.
—— KnaccupunmposaTs 1 Ha3bpIBaTh HEOPraHMYECKHE BEIIECTBA
[ToBTOpenue n PO 9 rnace M3YYEHHBIX KJIacCOB
p https://resh.edu.ru/s i ’ .
yriryOieHne ubiect/29/9/ OnwuckiBaTh 00IINE XUMUIECKHE CBOHCTBA BEIIECTB PA3TUIHBIX
N J .
3HaHUH KJIACCOB, TIOJITBEPIKAATH CBOMCTBA MTPUMEPAMH MOJICKYIISIPHBIX
11 OCHOBHBIX 5 1 MOII 9 xnace aBHeH’I/If/'I )I([I/IMIE{e?KI/IX €aKIil PIEP P
a3J1eJI0B Kypca 8 hitps://uchebnik.mo }(;pn eeIATh BUJ XHMquEKoﬁ CB}I‘3I/I U TUI KPUCTAJUINYECKON PEMIETKA
p P s.ru/catalogue?alias p p p
KJlacca _ BEIIeCTBA.
es=lesson_template .
video lesson.video [IporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOSHHUSL.
' . : BricTpanBaTh pa3BepHYTHIE MMCHMEHHBIE M YCTHBIE OTBETHI C OMIOPOA
&subject_program
ids=31937343 Ha HH(POPMAIIUIO 13 YIeOHHUKA U CIIPABOYHBIX MAaTepHaIOB, IPAMOTHO
- KCTIOJIb30BaTh U3YyYEHHbIN MOHITUIHBIN anmapaTr Kypca XuMUAH
bubnuorexa [IOK | PackpeiBaTh CMBICT H3y4aeMbIX MOHATHHA U IPUMEHATH 9TH HOHATHS
https://m.eds00.ru/7 | npu onMcaHWK CBOWCTB BEIIECTB U MX MTPEBPAIICHHI.
1412636 KnaccnpunmpoBaTh XMUMUYECKHE PEaKIMH MO Pa3THYHBIM MIPU3HAKAM.
POIII 9 xmace YcTraHaBnMBaTh 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIUU OT
https://resh.edu.ru/s | pasmuuHbIx GakTOpOB.
OcHOBHBIE :
ubject/29/9/ ITporHO3upPOBATH BOSMOYKHOCTH MPOTEKAHUS XUMHIECKHX
3aKOHOMEPHOCTHU .
1.2 4 MBI 9 knacc MPEeBpAICHUN B PA3ITUYHBIX YCIOBHAIX.
XUMUYECKUX : ;
peaxuii https://uchebnik.mo | Onpenensite okucIUTENH U BoccTaHOBUTENS B OBP.

s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program
1ds=31937343

CocTaBiIsITh 3JIEKTPOHHBIN OalaHC peaKIyH.

[Ipon3BOANTH BBEIUMCICHHS MO XUMHYECKUM YPaBHEHHSIM.
VYdacTBOBaTh B COBMECTHOH padoTe B mape wiu rpymie. BoeictpanBath
pa3BEpHyTHIE TUCHMEHHBIE

W YCTHBIE OTBETHI C OTIOPOH Ha MH(POPMALIMIO U3 yueOHUKA U
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CIIPAaBOYHBIX MATEPUAIOB, FPAMOTHO UCHOJIb30BATh U3YUCHHBIN
MOHATUIHBIN anmapaT Kypca XuMUu

bubmunorexa LIOK
https://m.edsoo.ru/7
412636

PackpriBaTh CMBICH M3y4YaeMBbIX MOHSATHH, a TAKXKE CMBICT TEOPUH
AIEKTPOITUTHIECKOM TUCCOIIUAITIH.

OOBSICHATH IPUYHHBI 3JICKTPOIIPOBOTHOCTH BOJIHBIX PaCTBOPOB
BEIICCTB, Pa3inyarh Cl1a0dble U CHIIbHBIC AIEKTPOIUTHI. COCTaBISITH
YpaBHEHUS TUCCOIHAIIAN

KHCJIOT, IIEJI0YEH U COJICH, OJHBIC U COKPALICHHBIC HOHHBIC
YpaBHEHUSI XUMHUYECKUX PEAKIMi MOHHOTO OOMEHa, KpaTKie HOHHbBIE
YpaBHEHUS IPOCTHIX PEAKLUUI THIPOJIN3A CONEH.

XapakTepu30BaTh 00IIe XUMUIECKIE CBONCTBA BEIIECTB PA3THIHBIX

POIII 9 kiace . .
DJEeKTPOIUTHYEC https:/iresh.edu.rufs | <"20COB Ha OCHOBE TEOPHH JMEKTPONHTHIECKOH UCCOIHALINH,
Kast ub'ec. +/29 /9'/ : MOJTBEPXKAATh CBOWCTBA IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
| ” .
nucconuanys. ABHCHUHN XUMHUYCCKUX pCaKINun.
13 | Lreconrad 8 MODII 9 knacc P peaitt
XUMHUYECKHE https://uchebnik.mo Pemrath skcniepuMeHTaNBHBIE 3a/1a9H 110 TEME.
peakuu B sru /(;ataloque7allias IInanupoBaTh U OCYHIECTBIIATh HA MPAKTUKE XUMUYECKUE
pacTBOpax els—lesson temlplate 9KCIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS], AeTaTh BBIBOJIBI 1O
; . pe3ynbTaTaM SKCIEPUMEHTa [IPH NPOBEICHUH JIAOOPATOPHBIX OIBITOB
,video_lesson,video
; W MPaKTHYECKHUX padoT.
&subject_program .
ids=31937343 CrnenoBath npaBuiIaM 0e30macHO# paboTHI B TabopaTOpUH IIPH
E— WCTIOJIb30BaHUN XUMHUYECKON MOCYABI U 000PYAOBAHMUSL.
HpOBOJlI/ITI) BBIYMCJICHHA 10 XUMWUYECKUM YPaBHCHUSAM. YyacTBOBaThH B
COBMECTHOI1 paboTe
B Mape Wi rpymmne. BeicTpanBaTh pa3BepHyThI€ TUCHbMEHHBIE U
YCTHBIE OTBETHI C OMOPOi Ha MHPOPMAIHIO U3 YIeOHHKA U APYTHX
WCTOYHUKOB HH(pOpMaLuy, B ToM urcie VHTepHera
Hroro no pazgeny 17

Pa3gen 2. HemeTaslsibl M UX COeMHEHUS

2.1

OOmmas
XapaKTEPUCTHKA
XHUMHYECKHAX
siiemeHToB VIIA-
TPYIIIIEL.
T"anorens!

bubmoreka [IOK
https://m.edsoo.ru/7
412636

PDIII 9 kiace
https://resh.edu.ru/s

ubject/29/9/
MDIII 9 knacc

OOBSICHATH O0II1E 3aKOHOMEPHOCTH B U3MECHCHHU CBOMCTB
HEMETAIUIOB U MX COCAMHEHUH B TpeesiaX MajblX IEPHOI0B U
IIaBHBIX OArpymn [leproanyeckoi CUCTEMbI XUMUYECKHUX 3JICMEHTOB
C YYETOM CTPOCHHUS UX ATOMOB.

Xapakrepu3oBath GU3NIECKHE U XUMUYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB TraJloreHoB (Ha IPUMEPE XJI0Pa) M CIIOKHBIX BEIIECTB
(XJIOpOBOZOPO/IA, XJIIOPHU/IA HATPHUS), CIIOCOOBI MX MONTyYEHHS,
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https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program
ids=31937343

NPUMEHEHHUE U 3HAaU€HHE B IPUPOJIE U KU3HU YEITOBEKa.
OnpenensaTs XJIOpUI-UOHBI B PACTBOPE.

[InanupoBaTh 1 OCYIIECTBIATH HAa MIPAKTUKE XUMHUYECKHE
9KCIEPUMEHTHI, IPOBOIUTH HAOIIOAEHUS, AETAaTh BBIBOJIBI IO
pesynbraTam

SKCIIEpUMEHTA ITPHU NPOBEJCHNUH J1JAOOPATOPHBIX OMBITOB U
MPaKTUYEeCKUX PadoT.

CremoBaTh TIpaBHIIaM 0€30T1acHOM pabOTHI B TabopaTopwy MpH
WCTIONBb30BaHUN XUMHUECKON TTOCYABI U 000PYAOBAHMUSL.
BricTpanBaTh pa3BepHyThHIE TUCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha UH(POPMALHUIO U3 YIeOHHKA U CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YUYCHHBIN NOHATUMHBIN annapaT Kypca XUMUHU

2.2

Oo6mas
XapaKTepUCTUKA
XAMHUYECKHUX
a1eMeHTOB VIA-
rpynmnsl. Cepa u
€€ COeIMHEHUSA

bubnuorexa LIOK
https://m.edsoo.ru/7
412636

POIII 9 kitace
https://resh.edu.ru/s
ubject/29/9/

MDIII 9 knacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program
ids=31937343

OOBACHATH 00IIKE 3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB 3JIEMEHTOB
VIA-rpynmbl 1 UX COCMHEHHH C YIETOM CTPOSHHSI HX aTOMOB.
Xapakrepu30oBaTh (HU3NUECKUE U XUMUUECKUE CBOMCTBA IPOCTOTO
BEIIECTBA CEPhI U €€ COeTUHEHUH (CepOoBO0PO/Ia, OKCHIOB CEPBI,
CEpHOU KUCIIOTHI, CYyNIb()aToB), CHOCOOBI HX MONYICHHUS, TIPUMEHEHHE U
3Ha4YeHHE B MIPUPOJIE U KU3ZHU YETIOBEKa.

Onpenensats Hanmuuue cyabpaT-uoHOB B pacTBope. OOBSCHATDH
CYIIHOCTB DKOJIOTHIECKUX

po0JIeM, CBSI3aHHBIX ¢ NIepepadOTKON COSTUHEHUN CePBI.
IImaHMpoBaTh M OCYIIECTBIIATE HA MPAKTUKE XUMUIECKUE
9KCTIEPUMEHTHI, IPOBOJIUTH HAOIIOICHUS], 1eTIaTh BBIBOJIBI 1O
pe3yapTaTaM SKCIEPUMEHTA.

CrnenoBath npaBuiaM 0e30MacHOM paboTHI B 1a00OpaTOpUu NPH
WCIIOJIb30BaHIH XUMHYECKOM MOCYABI K 000PyAOBaHUSI.

[Ipon3BOANTH BBIUMCICHNUS MO XUMHUUECKUM yYPaBHEHHSM.
Hcnonb30BaTh NpY BHITOIHEHUH y4eOHBIX 3aJaHUI TEKCTHI yueOHHUKa,
cnpaBouHble MaTepuaisl (Ilepuonnueckyro cucTeMy XUMUYECKUX
anementoB [1. V. MenneneeBa, TabiamIly pacTBOPUMOCTH KHCIIOT,
OCHOBAaHH U COJIEHN B BOJE, JIEKTPOXUMHUYECKUH PsAJl HAIIPSHKEHUI
METaJLIOB).

Hcnonb30BaTh MpY BHITOJHEHUH yUeOHBIX 3aJIJaHHUI U B ITpoLiecce
HCCIIEIOBATEILCKON NeATENFHOCTH HAYYHO-TIONMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO CO/IEpP KaHMNs, CIIPAaBOYHBIE MaTePUaIbI, PECYPChI
WnTepuera
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OO6mas
XapaKTepPUCTUKA
XAMUYECKHAX

bubnmoreka [IOK
https://m.edsoo.ru/7
412636

PDIII 9 knacce
https://resh.edu.ru/s

ubject/29/9/

OOBACHATH 00IITHE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB DJICMEHTOB
V A-Tpymmsl ¥ X COETUHEHH C YIETOM CTPOCHHUS UX aTOMOB.
XapakTepru3oBaTh GU3NICCKHE U XUMUIECKHE CBOMCTBA MPOCTHIX
BeIecTB a30Ta U ¢ocdopa U UX COCANHCHUH (aMMHaKa, CoeH
aMMOHWUSI, @30THOU KHUCIIOTHI, HUTPATOB, okcuaa docdopa (V) u
(hocdopHoii kucnoTh, hocdaTor), CIOCOOBI UX MOTYUCHUS,
MIPUMEHEHHUE ¥ 3HAYCHHE B IIPUPOJIC U KU3HU YETIOBEKA.
OnpenenaTb HOHBI aMMOHUS U (hochaT-HOHBI B pacTBOPE.
OOBSCHATH CYIIHOCTB SKOJIOTHUECKUX MPOOIIEM, CBI3aHHBIX C
HaXOXXJCHUEM COCMHEHUH a30Ta U ocdopa B OKpyKarollei cpeae.
[TnaHupoBaTh M OCYIECTBISATH HA MPAKTHKE XUMHUECKUE

23 PICMEHTOB VA- MOII 9 knace SKCIIEPUMEHTHI, IPOBOINTH HAOIIOACHHUS, A€TaTh BEIBOJIEI 110
rpymnmsl. A3oT, https://uchebnik.mo p » IPOBOA 5 A A
ali pe3yIbTaTaM SKCIePUMEHTa IPY IPOBEACHNUH JJA0OPATOPHBIX OTIBITOB
dochop u ux s.ru/catalogue?alias N
— U IPaKTHYECKOM pabOTHI.
COCIHMHCHHA es=lesson_template CnenoBarh IpaBuiIaM 0e30I1acHoM padOTEI B 1a00OpaTOpUH
,video_lesson,video A p mp patop
- IIPH UCTTOJIE30BAaHUHM XUMHYECKOH MOCYABI U 000PYIOBAHUS.
&subject_program
ids=31937343 IIpou3BoAUTH BEIYUCIEHUS IO XUMUYECKUM YPABHEHHSM.
- Hcrnons30BaTh py BBHITOIHEHUH YI€OHBIX 3aIaHUH TEKCTHI YIeOHUKA,
CIpaBOYHBIC MaTepHAaIIbl (IEPHOINIESCKYIO CHCTEMY XUMHUYECKUX
anemenToB /I. 1. MenneneeBa, Tabauiy pacCTBOPUMOCTH KUCIIOT,
OCHOBAHMI U COJIEN B BOJIE, JIEKTPOXMUMHUYECKUN sl HALIPSDKECHUIM
METAJLIOB)
OOBACHATH O0IIHE 3aKOHOMEPHOCTH B MI3MEHEHNH CBOWCTB 3JIEMEHTOB
bubmorexa [JOK . \
https://m.eds00.ru/7 IVA-rpynmsl 1 BX COEMHEHUH C YY€TOM CTPOSHUS X aTOMOB.
fA 1a63 6 : : XapakTepru3oBaTh GU3NICCKHE U XUMUYECKHE CBOMCTBA MPOCTHIX
p— BEILIECTB YIIEPOJa U KPEMHUS U UX COEIMHEHUM (OKCUAOB YIIIepoa,
O6mas POIII 9 knace yriep P ( yriep
) YTOJILHOM KUCIIOThI, KApOOHATOB, OKCHJIA KPEMHHUS, KPEMHHEBOMH
XapaKTepUCTUKA https://resh.edu.ru/s
: KHCIIOTHI, CHJIMKATOB), CITOCOOBI MX TIOJTYYEeHUS, TPUMEHEHHE U
XHMHHCCKUX ubject/29/9/ 3HAYCHHE B MPUPOJIE U )KU3HHU YETIOBEKA
2.4 anemenToB IVA- MBI 9 knace '

rpynmsl. Yriepon
1 KPEMHHH U UX
COCIMHEHHUS

https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,\video lesson,video
&subject_program
ids=31937343

OOBACHATH NPUINHHO-CJIEICTBEHHYIO CBSI3b. CTPOCHHE BEIIECTBA —
CBOMCTBa — MPUMEHEHUE — HA IPUMEPAX COCIUHEHUH yriepoaa u
KPEMHHSI.

Onpenenars kKapOOHAT- ¥ CHIIMKAT-UOHBI B paCTBOPE.

OOBACHATH CYITHOCTH KOJIOTUIECKUX TIPOOJIeM, CBSI3aHHBIX C
HaxO0KJICHUEM YTIIEKHUCIIOTO Tra3a B OKPYKAOIIEH cpee.
[MoaTBepkaTh 0COOEHHOCTH COCTaBa OPTaHUYECKUX BEIIECTB
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IIpUMEpaMH NIPOCTHIX COEAUHEHUH (METaH, 3TaH, STUIICH, alleTHJICH,
9TaHOJI, [NIMLEPUH, YKCYCHAs KUCII0Ta), B3aUMOCBSI3b HEOPIaHUIECKUX
COCIMHEHUH yriaepoja u

opraHuyeckux BemecTs. OnuchIBaTh pojib OEIKOB, KHUPOB U
YIJIEBOOB B (DYHKIIMOHUPOBAHUH JKUBBIX OPraHU3MOB, COCTAB
MPUPOAHBIX HICTOYHUKOB YTIIEBOJOPOAOB, HX POJIb B OBITY U
TIPOMBIIIJIEHHOCTH.

[IpoBOaUTH BEIYKMCICHHUS IO YPABHEHUAM XUMHUUECKUX PEAKLIUIL.
[InanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKUE
9KCIEPUMEHTHI, TPOBOIUTH HAOIIOACHUS, JIeNIaTh BHIBOABI 110
pe3yibTaTaM SKCIEpUMEHTa [IPU NPOBEACHUHN J1AOOPAaTOPHBIX OIBITOB
Y IPaKTHYECKUX padoT.

CrnenoBaTh mpaBmiIaM 0e301MacHO paboTHI B Ta00OpaTopuu Ipu
UCIIOJIb30BaHUN XUMHUYECKOH MOCY/BI U 000PYAOBaHHS.
Vcnonp30BaTh MpH BEIIIOJHEHUH YUCOHBIX 3alaHUM TEKCTHI yUeOHUKA,
crnpaBoyHble MaTepHuaibl ([lepronuieckyro cucTeMy XUMHUIECKUX
anemenToB /I. 1. Menneneea, Tabiuiy pacCTBOPUMOCTH KUCIIOT,
OCHOBAHM U COJIEH B BOJIE, JIEKTPOXUMHUYECKUN Pl HAIIPSDKCHUM
METAJLIOB)

Hroro no pazgeny

25

Pa3gen 3. MeTaJliibl M MX COeTHHEHUSA

3.1
METaJUIOB

OO0mue cBoiicTBa

bubmoreka [IOK
https://m.edsoo.ru/7
412636

PDO1III 9 kiace
https://resh.edu.ru/s
ubject/29/9/

MDIII 9 knacce
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program
ids=31937343

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI H IPUMEHSTh 3TH MOHSTHS
MIPY OMTUCAHWH CBOWCTB BELIECTB U UX MPEBPALICHUH.

OO0BSICHATDH O0II1E 3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB
3JIEMEHTOB-METAJJIOB U MX COCTUHEHUH C yIETOM CTPOCHUS HX
aTOMOB.

XapakTepu30BaTh CTPOCHUE METAJUIOB, 00IIHe GU3NISCKUE U
XMMHUYECKHE CBOMCTBA METAILJIOB.

XapakTepu30BaTh 00IIHE CIIOCOOBI MOJIyUECHUS METAJLIOB.
OnuchIBaTh CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HHU.

CrnenoBath npaBuiiaM 0e30MacHOM padoThI B IAOOPATOPHU TIPH
WCTIOJIb30BaHUN XUMHUECKON MOCYABI U 000PYAOBaHHUSL.
[Tpou3BOIUTH BHIYUCIICHUS 110 YPABHEHUSIM XUMUYIECKUX PEaKIni,
€CJIM OIMH U3 PEareHTOB COJEPKHUT IPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe B Mape WiIu TpyIIIe.
Hcronb30BaTh NpH BHIIOJIHEHUH YYEOHBIX 3aJaHUI TEKCThI y4eOHUKa,
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cnpaBoyHble MaTepHuaibl ([lepronuueckyto cucTeMy XUMHYECKUX
anemenToB /I. 1. Menneneea, Tabiauiry pacCTBOPUMOCTH KUCIIOT,
OCHOBAHM U COJIEY B BOJIE, JIEKTPOXUMHUUECKUN Pl HAIIPSDKCHUM
METAJLIOB)

bubmmorexa [JOK
https://m.edsoo.ru/7

f41a636
POIII 9 knacc
https://resh.edu.ru/s

OOBACHATH 00IITHE 3aKOHOMEPHOCTH B N3MCHEHHUH CBOMCTB
3IIEMEHTOB-METAJUIOB U MX COCAMHECHHUI B TPYIIax ¢ yIETOM CTPOCHHSI
HX aTOMOB.

XapaxkTepu3oBaTh (PU3NUECKHE ¥ XUMHUYECKHUE CBOUCTBA MPOCTHIX
BEIIIECTB METAIUIOB ¥ UX COEAMHEHHI (OKCHIOB, THAPOKCHIOB, COJIE),
CIOCOOBI MX MOJYYEHHSI, IPUMEHEHHE M 3HAYCHUE B TIPUPOIE U HKHU3HU
YeJ0BEeKa.

VYcraHaBIMBaTh IPHYHUHHO- CIICACTBCHHYIO CBSI3b. CTPOCHHUE BEIECTBA
— CBOﬁCTBa — HpI/IMeHeHI/IC — Ha HpI/IMean I/I3y‘{aeMLIX BCIIICCTB.
PaCHO3HaBaTB C IIOMOIIIBKO KAYECTBCHHBIX peaKqu/'I HWOHBI METAJIJIOB.
MAarHus, KaJabliys, aTloMUHNS, nuHKa, xenesa (1) u xenesa (I11), meau

Baxcneiinme ubject/29/9/ (1. Joxa3biBaTh aM(pOTEPHBII XapaKTep OKCHIOB U THAPOKCHIOB
3.2 METaJUTBl U UX 16 MDBIII 9 xmace ) p P p P
i . ATIOMUHUA U ITUHKA.
COeTMHEHUS https://uchebnik.mo
- [InanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XHMHUUYESCKUE
s.ru/catalogue?alias
es=lesson template SKCIIEPUMEHTHI, IPOBOINTH HAOIIOACHHUS, AeTaTh BEIBOJIBI 110
- . e3yJIbTaTaM dKCIICPUMEHTA IIPU POBEACHUH JIA00PATOPHBIX OIBITOB
video_lesson,video | P p PH TIpOBEd patop
- Y IPaKTHYECKUX padoT.
&subject_program .
ids=31937343 CrenoBats npaBuiiaM 0€30MacHOM paboOTHI B Ta0OPATOPUU MPH
e — HCTIOJIE30BAHUH XUMHUYECKOH MOCYBl M 000PYIOBAHUS.
[Tpou3BOANTH BEIYUCICHUS TI0 XUMHUIECKUM YPABHCHUSM.
Y4acTBOBaTh B COBMECTHOH paboTe B Mape WU TPYyIIIIe.
BricTpauBath pa3BepHyTHIE TUCEMEHHBIE H YCTHBIE OTBETHI C OTIOPO
Ha MHPOPMAIIHIO U3 YIeOHUKA U CTIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO
UCII0JIB30BaTh U3yUEHHBIN OHATUWHBIN annapar Kypca XUMHH
Hroro mo paznemy 20

Paznen 4. XuMusi 4 okpy:karoniasi cpeaa

41

Bemectsa u
MaTepuajbl B
JKM3HU 4eJI0BEKa

bubnunorexa [JOK
https://m.edsoo.ru/7

f41a636
PDOIII 9 xnacce
https://resh.edu.ru/s

XapaKTCpI/BOBaTL POJIb XUMUH B PA3JIMYHBIX C(i)ean JACATCIIBHOCTHU
JHO)IefI, OCHOBHBIC BC€HICCTBA U MaTCpUAJIbI, IPUMEHACMBIC B JKU3HU
COBPEMCHHOI'O YCJIOBCKA. OOBICHATE YCJIOBHUA 0e30macHoro
HCITOJB30BaHUA BEIICCTB U XUMHWUYCCKUX

pCaKHI/Iﬁ B 6I>ITy. AHaJ'II/IBI/IpOBaTB " KPUTHUYCCKU OLICHUBATH
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MDII 9 knace

https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,.video lesson,video
&subject_program
ids=31937343

WHPOPMALIMIO O BIUSHUH NPOMBIIUIEHHOCTH, CETILCKOT0 XO03sIHCTBa,
TPAHCIIOPTA U JIp. Ha COCTOSIHIE OKPY>KAIOILEH CPeIbl.

YMeTh 0Ka3bIBaTh NMEPBYIO IOMOIIB PH XUMHIECKUX 0XKOTaX H
OTPAaBIICHHUSX.

[IpuaNMaTh yuactre B 00CYXACHUN POOIEM XUMUIECKON 1
9KOJIOTUYECKOI HAIpPaBICHHOCTH, BEICKA3bIBATh COOCTBEHHYIO
MO3ULIUIO TI0 POo0JIeMe U TIpejiaraTb BO3MOXKHBIE IIYTH €€ PeIICHHS

Uroro no pazneny 3
bubnuorexa [JOK
Coﬂi(;iﬁzf;:anm S 3 https://m.edsoo.ru/7
H 412636
OBIIEE KOJIMYECTBO
YACOB I1O 68

[TPOTPAMME
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITOYPOYHOE IIJTAHUPOBAHUE
9 KIIACC

KoauuecTBo yacoB

Ne Tema B Kontpo | IlpakTu | JJI€KTpOHHBIE HH(pPOBHIE
n/n ypoxa cer JIbLHBIE yecKHue 06pa30BaTe.]'lebIe pPeCypcChl
0 padoThl | padoTHI
Ilepuonnueckuii 3aK0H.
1 Ilepnonmueckas cucremMa 1 bubmorexa [JOK
XUMHYECKUX 3IIEMEHTOB JI. https://m.edsoo.ru/00adb59e
U. Menneneesa
3aKOHOMEPHOCTH B
5 HM3MEHCHHUH CBOMCTB 1 bubmnorexa [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
Knaccudukanus n
3 HOMeHK?aTyI])-Ia 1 bubmorexa HOK
https://m.edsoo.ru/00adb7e2
HCOPraHnvYCCKUX BCUICCTB
Buabl xumudeckoi cBsizu
4 51 TfIHBI KPUCTAJUIMYECKHUX 1 bubmrorexa LIOK
\ https://m.edsoo.ru/00adbac6
PEIeToK
VYpok "IloBTopenue marepuania no
KontponbsHas padora Nel temam "Ctpoenue atoma. CTpoeHue
o Teme «IloBTOpeHue u BellecTBa. XUMHUUECKas CBA3p'"
5 yriayOJieHue 3HaHHH 1 1 (MDBI)
OCHOBHBIX Pa3/IeyioB Kypca https://uchebnik.mos.ru/material_vie
8 kmaccay w/atomic_objects/7527106?menuRef
errer=catalogue
Kiaccudukanms
6 XI/IMI/I‘le((l:)KI/IXI;)G:aKLII/Iﬁ o 1 buGnuorexa IIOK
https://m.edsoo.ru/00adbcb0
Ppa3JIM4YHbIM IPpHU3HAKAM
butmuorexa [JOK
TToHsTHE 0 CKOpOCTH https://m.edsoo.ru/00adbe9a
N Ypok "CKopocTb XUMHYIECKUX
7 );[IZT{I;:EZKS?OI;?S:;?;IX u 1 peakuuii. [lepBoHauanbHbIe
FeTEPOrEHHBIX PeAKIHIX MPECTaBICHUS O KaTa_JH/Ise" (PDLL)
https://resh.edu.ru/subject/lesson/210
2/start/
TlonsATHE O XMMUYECKOM bubmmorexa [OK
paBHoBecuH, DAKTOpH, https://m.edsoo.ru/00adc28c
BIMSIONIIE HA CKOPOCTH VYpox "Ob6parumbie 1 HEOOpaTHUMBbIE
8 o 1 peakuuu. [ToHsATHE O XUMHUUECKOM
XUMHYECKOH peakiu u "
IIOJIOKCHUEC XUMHUYCCKOT'O PaBHOBECHH (Pam) .
https://resh.edu.ru/subject/lesson/210
paBHOBecCHUs 3/start/
bubmmorexa [IOK
https://m.edsoo.ru/00adcade
VYpok "OxucnurensHo-
OKHCAHTENEHO- BOCCTAHOBUTEIHHBIC PEAKIINH.
Peakiuu coenmnHeHUs, pa3ioKeHNU,
9 BOCCTAaHOBHUTCIIHHEBIC 1
3aMEIICHHS B 0OMEHA C TOUKHU
peakuuun

3pCHUA OKUCIICHHUA U
BocctaHoBieHus" (POLI)
https://resh.edu.ru/subject/lesson/210
4/start/



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68
Ypok "CymurHocTs Tporiecca

Teopus 3JIEKTPOJIUTUYECKON TUCCOLIMAITUH.
10 JNEKTPOIUTHICCKOM Juccomuanus KUCa0T, OCHOBaHHH H
nuccounanuu. CHiIbHBIE U coJjieii. CiiaOble ¥ CHUIBHBIE
ca0bIe AIEKTPOJIUTHI MeKTposuThl. CTENICHB
mquccormarun’ (POII)
https://resh.edu.ru/subject/lesson/151
8/start/
bubmuorexa [IOK
https://m.edsoo.ru/00add448
Wonnsie ypaBHeHUS VYpok "Peaknnn noHHOTO OOMEHA U
11 o "
peaknuii ycnoBus ux nporekanus' (POLL)
https://resh.edu.ru/subject/lesson/160
3/start/
Bu6nmoreka IJOK
https://m.edsoo.ru/00add5d8
Ypok "Xumuueckue cBOMCTBa
XHUMHAYEeCKHe CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
KHCJIOT U OCHOBaHMI B COEIUHEHUM B CBETE MPEICTABICHUIA
12 | cBere mpencTaBieHUN 00 00 JIEKTPOSIUTHYCCKOM
3IEKTPOJIUTHICCKOH MCCOLHMAIINHA U OKHCIIUTEIBLHO-
Juccoanun BOCCTAHOBUTENIBHBIX pEeaKIUsIX"
(PBII)
https://resh.edu.ru/subject/lesson/160
6/start/
XHUMHYECKHE CBOICTBA
COJICH B CBCTC . Bu6nuoreka IJOK
13 | mpencrasennii 06 . https://m.edso0.ru/00add8b2
ANEKTPOITUTHIECKOM
JIACCOLMAIIAN
bubmoreka [IOK
TlonsTHE 0 rUAPOIH3E https://m.edsoo.ru/00add9d4
14 N VYpoxk "T'uaponus coneir” (PILI)
coen https://resh.edu.ru/subject/lesson/312
3/start/
bubmuoreka [IOK
https://m.edsoo.ru/00addd12
Ypoxk "O0o0mieHue 110 TeMam
O000menne u «Kiaccuukanus XuMHYECKUX
15 CHCTEMATH3AIMS 3HAHNH peakiuiy 1 «IJICKTPOIUTHISCKAs
nuccormarysy.” (POLL)
https://resh.edu.ru/subject/lesson/210
1/start/
IIpakTuaeckas padora Ne
1. «Pemrenue bu6mmoreka [JOK
16 9KCIIEPUMEHTAIILHBIX https://m.edsoo.ru/00addbfa
3a7a49»
Kontponbrast pabora Ne2
10 TEME
«QNEeKTPOIUTHYECKAS bubmmorexa [IOK
17 JIACCOLIAALIHSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE pEaKIuu B
pacTBopax»
18 | OGmas xapaKTepuUCTHKA bubnmorexa [JOK



https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

rajgoreHoB. XUMHYECKUE
CBOMCTBa Ha IpUMeEpe
xJopa

https://m.edsoo.ru/00addfe2

VYpok "Tanorensl. Xmnop.
Xnoposogopoa. ConsiHast KUCII0Ta U
e¢ comu." (POLL)
https://resh.edu.ru/subject/lesson/207
5/start/

Xnoporogopon. ComnsiHas
KHCJIOTa, XUMHIECKHe

bu6nmoreka [JOK

19 CBOWCTBA, MOJyYCHHUE, https://m.edso0.ru/00adel104
pUMEHECHHUE
[Tpaktuueckas padora Ne 2
og | ToTeME «[lonyuenue bubnuoreka [IOK
COJISTHOH KHCJIOTH, https://m.edsoo.ru/00ade348
M3Yy4YCHHUE €¢ CBOWCTB)
Brruucnenus no
o1 | YPABHEHHAM XMMUYECKHX Bubmuoreka LIOK
PEaKIHii, €CIIH OJTUH U3 https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE
29 OO0mast xapakTeprCcTHUKA bubmmorexa [IOK
aneMeHTOB VIA-rpyrmist https://m.edsoo.ru/00ade64a
AnnoTponHsie Bubmuoreka LIOK
MOAHN(DUKAIINIH CEPHI. https://m.edsoo.ru/00ade64a
93 Haxoxnenue cepsl u e¢ Ypok "Cepa. CepoBomopo.
COCIMHEHUI B IPUPOJIE. Cynbdumsr” (POL)
XMMHYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/243
cepbl 4/start/
CepoBoaopoz, CTpOEHHE, Bu6morexa LIOK
24 (1)14354 HCCKHE 1 XHMITECKHC https://m.edsoo.ru/00ade802
CBOIiCTBa
bubmoreka [IOK
Oxcupl cepsl. CepHast https://m.edsoo.ru/00adea28
KHCTI0Ta, PU3NIecKrue u Vpok "Oxkcup cepst (VI). Cepras
25 XUMHUYECKHE CBOICTBA, kuciota u ee commu" (POLLI)
NpUMEHCHHUE https://resh.edu.ru/subject/lesson/207
7/start/
XUMHUYECKUE PEAKLINH,
JIeKAIIMe B OCHOBE
MPOMBIILIIIEHHOTO CII0co0a
TOJTyYEeHHS] CEPHON Bbubmuoreka LIOK
26 | cpenorst. Xummeckoe https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKarolen
Cpelbl COeAMHEHUAMHU
CephI
Brruncnenue m BOM
27 JO0JIN ](;JI)IIeXOJIea HIaD(;(Z:g’K(')Ta BI/I6J'II/IOTCKa L[OK
https://m.edsoo.ru/00adec8a
peaxkuun
bu6mmoreka [JOK
https://m.edso00.ru/00adeeab
OO6mas xapakTepuCTHKA Ypok "A30T: cBOlCTBA U
3JIEMEHTOB V A-TPYIIIIEI. npuMeHeHne. AMMuak. Ou3ndeckue
28 | A30T, pactipocTpaHEHHE B 1 XUMHYECKHE CBOUCTBA.

npupoie, pusudeckue u
XUMHYECKHE CBOIICTBA

[Tonydyenne u npumenenne. Conn
ammonus” (POL)
https://resh.edu.ru/subject/lesson/207
8/start/



https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/

Ammmak, ero pu3ndeckue

bubmnorexa [IOK

29 | W XHMHICCKHE CBOACTBA, https://m.edsoo.ru/00adf004
MOJy4eHHE U TIPUMCHEHHE
IIpaktuueckas padora Ne 3

30 | ToTeMe «[lomyaenune bubmmorexa [IOK
aMMuaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTB»

bu6nmoreka [JOK

https://m.edsoo.ru/00adf306

VYpok "A3zotHas kuciaora. CTpoeHHe
A3OTHas KUCIIOTa, €¢ MoJtekyibl. CBoWcTBa pa30aBICHHOMN

31 | ¢usHYeCKUE U XUMHYECKUE Y KOHIICHTPHPOBAHHOM a30THOM

CBOWCTBa kucaoThl. Conu a30THOW KUCIIOTHI.
Asotnbie ynoopenus." (POIII)
https://resh.edu.ru/subject/lesson/207
4/start/

Hcnonb3oBaHue HUTPATOB

Y COJIEN aMMOHUSA B

jp | e e Bumorra LOK
YAOOP ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKpYIKaroIei
Cpeabl COCIMHCHUAMU
asora bubmorexa HOK

https://m.edso0o.ru/00adf68a
VYpok "dochop. Amotponust

Docdop. Oxeup pochopa hocopa. Cpoiictra pochopa.

33 (V) u docdopnas kucnota, Oxcenz pochopa(V). docpopras
DUBHUECKHE M XUMUYECKHE kucinoTa u e¢ conu. DochopHbie
CBOMCTBA, IOJTy4EHHUE yro6perus.” (POLL) )

https://resh.edu.ru/subject/lesson/207
3/start/

Hcnonw3oranue hochaTtos

B KQ4€CTBE MUHEPAILHBIX bubmoreka IOK

TPUPOTHON CpeIbl

ocdaramn bubnnorexa HOK
https://m.edsoo.ru/00adfd9c
VYpox "Yriaeposa. AIOTpPOIHEIE

Yraepox, MOIU(DUKAINH YIIIEPOIA.

gg | PacllpOCTpaHCHHC B XUMHUYECKHE CBOMCTBA YIIIepo/a.
npupo/ie, (I)H:;quiCKMe " Ascop6ums.” (PDIII)

XAMHUHCCKAE CBOMCTBA https://resh.edu.ru/subject/lesson/207
2/start/

OKcuasl yriepoaa, ux

¢bu3nUecKue 1 XUMHYECKHE Bubsmorexa [IOK

36 | cBOICTBA. DKOIOTHUCCKIE https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIC C
oxcuom yrepoza (IV) Bbubmaorexa HOK

https://m.edso0.ru/00ae006¢c

37 VYronpHas KACIOTA U €€ Ypox "Vrompuas kuciora” (POIL)

COJIn

https://resh.edu.ru/subject/lesson/207
O/start/



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/

[Ipaktuueckas padora Ne 4
o Teme "Ilonydenme

bu6mmoreka [JOK
https://m.edso0.ru/00ae027e
Ypok "Yrapublif ra3. YTIeKUCIbIN

38 TJIEKKCIIOrO rasa.
iaquTBeHHaa peaxius Ha ras" (POLLT) .
" https://resh.edu.ru/subject/lesson/207
KapOOHAT-HOH
1/start/
[lepBoHaYaTLHBIC TOHATHUS
39 00 opraHHYECKHuX bubmmoreka [JOK
BEIL[ECTBAX KaK O https://m.edsoo.ru/00ae054e
COEIMHEHIISIX yTiiepoa
bubmuorexa [IOK
https://m.edsoo.ru/00ae080a
40 Kpemnuii u ero VYpok "KpemHuii u ero coeanHeHHS.
COCTMHECHHUS Crexio. Lement" (POLI)
https://resh.edu.ru/subject/lesson/206
9/start/
[IpakTrueckas padora Ne 5.
Pemenne
41 | KCTEPHMEHTANBHBIX 387181 Bubmuoreka LIOK
no teme «BaxHeiime https://m.edsoo.ru/00ae0bf2
HEMCETAJJIbI U UX
COCTMHEHUS
bubmuorexa LIOK
KonTposbhas padora N3 https://m.edsoo.ru/00ae0e18
o Teme «BaxHeimme Ypoxk "O0o01IeHHE 1O TeME
42 HEMETAIIIBI ¥ UX "HemeTtassl" (POII)
COCITHEHUSI» https://resh.edu.ru/subject/lesson/206
8/start/
bubmoreka [IOK
https://m.edso0.ru/00ae103e
VYpoxk "[lonoxxeHne MEeTaioB B
MIEPUOMYECKON CUCTEME
OO6mras xapaKTepuUCTHKA XUMUIeCKuX 3eMeHToB Jl. .
XUMHUYECKHUX JIEMEHTOB — MenneneeBa. MeTtaundeckast CBA3b.
MeTaIIoB. Metammdeckas duznveckre 1 XUMUIECKIE
43 | cBA3b M METAJUIMYECKAS cBoiicTBa MeTauioB. CILTaBbI
KpUCTAJUTHYECKas MeTaiioB. HaxoxkieHue MeTamioB B
pemieTka. dusnyeckue MIPUPOJIE U OOIIIHE CTIOCOOBI X
CBOICTBa METAJIJIOB nosryueHus. P akTuBHOCTH
(3TEKTPOXMUMHUYCCKUI Pl
Harnpspkenuit) metamios” (POIL)
https://resh.edu.ru/subject/lesson/160
7/start/
XUMHUYECKHE CBONCTBA
METaJJIOB. bubnmorexa [IOK
44 DIEeKTPOXMUMHUYECKHI PSiJT https://m.eds00.ru/00ae1156
HANPSHKEHUN METaIIOB
OO6mmme crmocoOb!
MOJTyYSHHS] METAJIJIOB.
I1aBbl. Beraucienus i
45 SpaBHeHI/I}IM xn?\a;qecxn(;; bubmorexa LHOK
. https://m.edsoo0.ru/00ae1156
peakuui, eciau OJIMH U3
pEeareHToB COAEPIKUT
pUMecH
46 IlonsTre o koppo3un Bubmuoreka [IOK

MCTAJJIOB

https://m.edsoo.ru/00ael278



https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
VYpoxk "lllenounsie MeTaLTH.
Dusnueckre 1 XUMHUYCCKUE

47 | lllenouHble METAILTBI .
cBoiicTBa. OKCHIBI U THAPOKCHIBI
nenovHbIx Metawios." (POILL)
https://resh.edu.ru/subject/lesson/160
2/start/
48 OKCHIBI ¥ THAPOKCHIBI bu6nmoreka IJOK
HATPUS U KT https://m.edsoo.ru/00ae14b2
45 H_ICHO‘IHOECMCHLHLEC BuGnotexa LOK
METaLIBL = KAIbIHH | https://m.edso0.ru/00ae15e8
MarHHH
50 Baxneiimme coequHeHNSs Bu6nmoreka IJOK
KaJTbIHsI https://m.edsoo.ru/00ae15e8
Buneo "®u3ndeckue cBomcTBa
O606ImeHIe 1 menouHbIX MeTautoB” (POIL)
51 ® . https://uchebnik.mos.ru/material_vie
CHCTEMATH3AIIA SHAHHIH w/atomic_objects/5254843?menuRef
errer=catalogue
59 JKécTkocTh BOIBI U bubmuorexa LIOK
CIOCOOBI €€ YCTpaHSHHUS https://m.edso00.ru/00ae1886
o HpaKanlf':;:I??ﬂ pabota Ne 6 Bubnnorexa LOK
10 TCME “/RCCTKOCTR BOABI https:/m.eds00.ru/00aelae8
¥ METOJIbI €€ YCTPAHCHMUSI
bubmuorexa LIOK
https://m.edsoo.ru/00aelc64
VYpok "Amomunuii. Haxoxaenue B
54 | AmoMumuii npupojie. CBOMCTBA aTIOMUHHUS.
AMQOTEpHOCTh OKCHIA U
ruapokcua amomunus (POILL)
https://resh.edu.ru/subject/lesson/160
4/start/
55 AwmdoTepHBIe CBOICTBA bubnuoreka LIOK
OKCHJIa ¥ THAPOKCHUIIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
https://m.edso0.ru/00ae1d86
Ypoxk "XKenezo. HaxoxneHnue B
56 | XKenezo npupojie. CBoiicTBa xele3a.
Coenunenns xenesza” (POLL)
https://resh.edu.ru/subject/lesson/160
S/start/
- Oxcupl, I‘I/IJIpIOIKCI/IIH)I u BuGnuorexa [IOK
Eﬁ?)ﬂ wenesa (1) 1 xenesa https://m.eds00.ru/00ae35e6
Ypok "O0obmieHue 1Mo Teme
0606 «Merambl». [Ipumenenue
58 ODIICHNE 1 . metaiuioB” (POLL)
CHCTCMATHSAIHA SHAHIH https://resh.edu.ru/subject/lesson/206
7/start/
IIpaktrueckast pabota Ne
7. Pemenne bubmnorexa [IOK
59 | aKCHEepUMEHTAIBHBIX

3a7a4 10 TEME
«BaxHenme MeTaJuIbl 1

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://m.edsoo.ru/00ae3de8

HUX COCOAUHCHUA

Brruncnenus no
YpaBHEHUSIM XUMHYECKUX
peaKiuii, eciii OJ1H U3

GO | PCArcHTOB 1ai B H30BITKE 1 Bbu6mmorexa LIOK
WJIN COACPIKUT MIPUMECH. https://m.edso0.ru/00ael1750
Brruncnenus maccoBoit
JIOJIM BBIXOJIa TIPOAYKTA
peaxiuun
Ypok "CrocoOs! moTy4deHus u
O60BMWCHIC 1 npumeHenne Metamios" (MOLL)
61 CHCTeﬁaTma —— 1 https://uchebnik.mos.ru/material_vie
H w/atomic_objects/8423338?menuRef
errer=catalogue
Ypok "O0o001IeHHE 110 TeME
Kontponbphas padbota Ned "Mertamnsr". [Ipumenenne
gp | mOTeMe «Baxwueiinme 1 metaiios” (MDII)
METAJITBI U UX https://uchebnik.mos.ru/material_vie
COCIIMHEH U w/atomic_objects/7527186?menuRef
errer=catalogue
A https://m.eds00.ru/00ae3f50
yeloBeKa
64 XUMHUUYECKOE 3arpsi3HEHHE 1 bubmmorexa LIOK
OKpY’KaloIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B perieHnn 1 bub6mmorexa LIOK
JKOJIOTHYECKHX MPOOIIeM https://m.edso0.ru/00ae4270
66 O600meHue u 1 bubmorexa [JOK
CHCTEMaTU3aLis 3HAHUI https://m.edsoo.ru/00ae0d0a
67 O600meHne u 1 bubmorexa [JOK
CHCTEMaTHU3aLs 3HAHUMI https://m.edsoo.ru/00adb33c
68 O600meHne u 1 bubmuorexa [JOK
CHUCTEMaTH3aIUs 3HAHUH https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/00ad9cb2

