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MNOACHUTEJIBHASA 3AIIMCKA

[TporpaMma 1o XMMHUH Ha YPOBHE OCHOBHOT'O 00LIEro oOpa3oBaHMs COCTaBIEHA HA OCHOBE
TpeOoBaHUIl K pe3yabTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTelbHOI MPOrpaMMbl OCHOBHOTO
oOuiero obpaszoBanus, npexacraBieHHbx B PI'OC OOO, Ha ocHOBe QenepalibHON paboueit
MPOrpaMMbl BOCITUTAHUS U ¢ y4ETOM KOHILICTIIIUYU MPEIoiaBaHus yueOHOro rnpeaMera «XuMush B
oOpasoBarenbHbIX opranu3anusax Poccutickoit denepaiuu, a Takxe:

— @enepanbHoro 3akoHa or 29 nekabps 2012 r. Ne 273-®d3 «OO6 ob6pazoBaHuu B
Poccniickoit @enepanuny;

— @enepallbHOTO TOCYIapCTBEHHOIO0 00pa30BaTENBHOIO CTaHAapTa OCHOBHOTO OOIIEro
oOpazoBanus (yTB. npukazoM Munnpocseuienust Poccun ot 31 mas 2021 r. Ne 287) (nanee —
dI'oC O00);

— @enepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHus (YyTB.
npuka3zoM MunmnpocsemieHus Poccuu ot 18 mast 2023 r. Ne 370) (manee — @OIT O00);

— @enepanpHOll pabodell mporpamMMbl OCHOBHOTO 0O0mIero oOpa3oBaHUS y4eOHOTO
npenMeta «Xumus» (6a30Bblii U yriryonéHHbli ypoBHu) (nanee — ®PIT O00);

— mpukaza Munnpocsemenusi Poccun ot 21 ¢eBpans 2024 1. Ne 119 «O BHecenuun
n3MeHeHui B npuioxeHus Ne 1 u Ne 2 k mpukazy MuHucrepcTBa npocseuieHus Poccuiickoi
Oeneparun ot 21 centsops 2022 r. Ne 858 «OO0 yrBepknaeHun ¢enepaabHOro IepedHs
y4eOHUKOB, JOMYIICHHBIX K HCIOJIb30BAHUIO MPU pPeaTU3aldyd HUMEIONINX TOCYIapCTBEHHYIO
aKKpEeIUTAIMIO 00pa30BaTeNbHBIX MPOTPaMM HAYaIBHOTO OOIEro, OCHOBHOTO 0OOMmIero,
cpenHero oOmiero oOpa3oBaHMsSI OPraHU3alUsIMH, OCYIIECTBISIOIMIMMU 00pa3oBaTEeNbHYIO
JeSTENIbHOCTh U YCTAHOBJIEHMSI IPEAEIBHOTO CPOKa UCIIOIb30BAHMSI HCKIIIOUEHHBIX Y4EOHUKOBY;

- VYuebOHoro 1utana ocHoBHOro obOmero oo6pazoanuss ['OCYJAPCTBEHHOI'O
BIO/DKETHOI'O OBIIEOBPA3OBATEJIBHOI'O YYPEXIEHUA «CPEAHSAA HIKOJIA
«HEBCKASl» T'OPOJCKOI'O OKPYI'A MAPUVYIIOJIby JOHELIKOM HAPOJHOM
PECIIYBJIMKU na 2024- 2025 yueOHBIA roj (B COOTBETCTBUM C NpUKa3oM MUHHUCTEpCTBA
npocsenienust PO ot 31.05.2021 Ne 287 «O6 yrBep:xkaeHuU GpeaepaibHOrO TOCYI1apCTBEHHOTO
CTaHJapTa OCHOBHOTO 00miero o0pa3oBaHUs», HA OCHOBaHHMH (eaepabHON 00pa30BaTEIbHOM
IporpaMMbl  OCHOBHOTO 00mIero oOpa3oBaHHs, YTBEPKIEHHOW MpuKkazoM MuHHCTEpCTBa
npocsenierust PO ot 16.11.2022 Ne 993);

- Yerasa 'OCYJJAPCTBEHHOI'O BIOJDKETHOI'O OBIIEOBPA3OBATEJIBHOI'O
YUPEXJEHUSA «CPEJHAA IIKOJIA «HEBCKASl» T'OPOACKOI'O OKPYTA
MAPHUVYIIOJIb» JOHELIKOM HAPOJHOM PECITYBJIMKM (HOBas penakims), yTB.
[Tpuxazom MunucrepcTBa oOpazoBanus u Hayku JoHeukoit Hapognoit Peciybmuku ot 21 uroHs
2024 1. Ne 432.

[IporpaMmma 1o XxumMuM JMa€T MPEACTABIEHUE O LENsIX, OOIIed CTpaTeruu oO0ydeHMs,
BOCIIMTAHUS W Pa3BUTHs OOy4YaIOIIMXCS CpPEACTBAMM Yy4yeOHOro IpeIMeTa, YCTAHABIIMBAET
o0s3aTenbHOE IPEIMETHOE COJEpKAHUE, MPelyCMaTpUBaeT paclpeesieHne ero mo Kiaccam u
CTPYKTYypHUPOBAaHHE 1O pa3fiesiaM U TeMaM MPOTrpaMMbl 110 XUMHH, ONpeeseT KOTMUECTBEHHBIC
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEpP)KaHUS, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh
U3YyUYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JOTMKH Yy4eOHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTEN 00yUaromuXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanuzanuu TpeOGOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yibTaTaM 00y4eHUs] XUMUU
Ha YypOBHE LeJeil H3y4YeHHs] MpeIMeTa U OCHOBHBIX BMJIOB Yy4e€OHO-II0O3HAaBaTEIbHON
JEeSTENIbHOCTH 00Yy4aroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIePKaHus.

3HaHHE XUMHUH CIIY>)KUT OCHOBOH 11 (JOPMHUPOBAHUS MUPOBO33PEHHUS 00Yy4arOIIEerocs, ero
NPECTaBICHUN O MAaTePHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUpPYEMbIE XUMHEH



MPEJICTABICHHS O B3aUMOMPEBPAIICHUSIX SHEPTUU U 00 IBOJIOLMU BEIIECTB B MPHUPOJIE, O MyTSIX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTUS YEJIOBEYECTBA — CBHIPHEBOM,
YHEPTEeTUYECKOM, TUIEBON U SKOJIOTHIECKON 0€30IacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH Ml caMOpa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111eil 1 PyHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIIUICHUSI U TBOPUECKUX CIIOCOOHOCTEH 00YyJaroImuxcs,
HAaBBIKOB HMX  CAMOCTOSITENIbHON  y4eOHON  NeATelNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOMUMBIX KaK B I[IOBCEAHEBHOM JKHM3HHM, TaK © B
npoeCCHOHAIBHON A TEIHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAyYHOrO MBIIUIEHHUS, 3aKJIaJbIBAET OCHOBBI LEJIOCTHOTO
B3JI511a HAa €IMHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00yUYaOIINUXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K MPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOTMYECKOE OOpa3oBaHUE
oOyJarouuxcs.

JlanHble HampaBiieHHs B OOYYEHHU XUMHUU 00ECIEUMBAIOTCS CHENU(UKON Comep KaHUs
yueOHOro mpeaMeTa, KOTOPBIA SABISETCS TMEJarormueckyd aJanTUPOBAHHBIM OTpaKeHHEM
0a30BOl HAyKW XMMUU Ha ONPECIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IEro o0Opa3oBaHMs OPHEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATUN XUMUU, OCHOB HEOPTraHUYECKOW XMUMHH U
HEKOTOPBIX OTAEJbHBIX 3HAUMMBIX OHATUN OPTaHUYECKON XUMUHU.

CrpykTypa coaepkaHMsl IPOrpaMMbl IO XUMHH c(pOpMHpOBaHA HA OCHOBE CHUCTEMHOIO
nonxona k e€ mizydenuro. CojepaHue CKIAJbIBACTCS U3 CUCTEMbl MOHATUH O XMMHYECKOM
9JIeMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XHUMHUYECKOW peakuuu. OO 3TU CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIHUIY IOCIEI0BATEILHOTO PAa3BUTHS 3HAHWM Ha OCHOBE
TEOPETUUECKUX MPE/ICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /.M. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— MPECTABICHUH 00 IEKTPOIUTUIECKOM TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMSI pacCMaTPUBAIOTCS HAa OCHOBE IMIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIHLHO OT OJHOTO YPOBHA K JAPYroMy,
BBIMOJHSAS (YHKIIUU OOBSICHEHUS U MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAKTUYECKOr0 IPUMEHEHUS U MOTYYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl IO XHMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAyYHOW KapTUHBI MHUpa B JIOTHMKE €€ CHUCTEeMHON MPHUPOJIBI,
[IEHHOCTHOTO OTHOIIICHHUS K HAYYHOMY 3HAaHHUIO U METOJaM MO3HaHUA B Hayke. M3ydeHne XxuMuu
IPOUCXOAUT C MPHUBJICYCHUEM 3HAHUW W3 paHEe M3YyYEHHBIX YYEOHBIX IPEIAMETOB!
«Oxpyxaromuit Mup», «buomnorus. 5—7 knaces» u «dusuka. 7 kiacey.

[Tpu U3y4eHHr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAYKH KaK
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON NEATEIBHOCTH YeIOBEKa U KaK OJHOTO
U3 KOMITIOHEHTOB MHUPOBOW KYJIBTYpHI. 3a7ada y4eOHOro mpenMeTa COCTOUT B (HOPMUPOBAHHH
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIIMX ()aKTOB, MOHATHI, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX O0000IIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS IIPU W3YYCHHUH BEIIECTB U XUMUYECKUX PEaKluid, B



dbopMUpPOBaHUM M PA3BUTHH TMO3HABATEIbHBIX YMEHUH M HUX TNPUMEHEHUU B Yy4eOHO-
MIO3HABATEILHON U y4eOHO-HUCCIIE0BATEIbCKOM IEATEIbHOCTH, OCBOCHUH TPABUII O€3011acHOTO
oOpalieHus C BeUIeCTBaMH B IIOBCETHEBHON YKHU3HH.

[Tpy M3yuyeHUHM XUMUU HA YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
npUOOpesH TaKKe LeH, KakK:

— (hopMmHpoBaHNE UHTEIJIEKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOPa30BaHMIO,
COTPYHUYECTBY, CaMOCTOSTEIILHOMY TPHHITHIO DPEUICHWH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIUMCS YCIIOBUSM KHU3HU;

— HaIpaBJICHHOCTh OOYyYEeHHs] Ha CHUCTEMaTH4ecKoe MpuoOIIeHrne OoOydYalomuxcs K
CaMOCTOSITENIbHOW ~ TO3HABATEIbHOM  JEATENBHOCTH, HAYYHBIM  METO/JaM  IO3HAHWA,
(OpMHPYIOITIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XMMHM;

— obecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHUOOPETEHUI0 OOYYalOIIMMUCS OIbITa
pa3HOOOpa3HON N1eATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHIT), UMEIOIINX YHHBEPCAIbHOE 3HAYCHUE JIJISl PAa3IMYHBIX BUJIOB JACATEIBHOCTH;

— ¢opmupoBanue 00mel PyHKIMOHATHPHONH B €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
Yrcie YMEHHH OOBSCHATh M OLCHHMBATH SBJICHHUS OKPY)KAIOIIETO MHpA, MCIIONB3Ysl 3HAHUS H
OTBIT, MOJYYEHHbIE MPU HM3IYYEHUU XHUMHUHU, NPUMEHATh HUX MpPH pEIIeHUH mpodiieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBO 1€ATEIbHOCTH;

— (hopMupoBaHue y 00Y4arOMUXCs TYMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IIEHHOCTH
XUMHYECKHX 3HAHWUH I BBIPAOOTKH SKOJOTUYECKH IIETIECOO0Pa3HOTO MOBEICHHS B OBITY H
TPYAOBON JEATENBHOCTH B LEISIX COXPAHEHHs] CBOETO 370POBbS U OKpPY)KAIOIIEH MPUPOIHOU
Cpenpl;

— pa3BUTHE MOTHBALIUU K O0YYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpPY
npodusIs ¥ HAMIPaBJICHHOCTH JANIbHEHUIIEro 00y4eHusl.

O61ee yucino 4yacoB, OTBEAEHHBIX ISl U3YUSHHs] XMMHUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, coctaBisieT 136 yacoB: B 8-A u 8-B kitacce — o 68 yacos (2 yaca B Hezem0), B 9-
A u 9-B xnacce — nmo 68 vacoB (2 yaca B Henmemnto). OOIIee 4KCIIO 4acOB, OTBEAEHHBIX IS
W3yYeHUs XMMHUH Ha YPOBHE OCHOBHOTrO 00IIero oopazoBanus yBenuueHo Ha 1 gac B 8-b u 9-b
KJlaccax 3a cueT 00s3aTeNbHOM yacTu yyeOHoro muiaHa. C Lenblo paclIMpeHuss U yriryoleHus
OpOTPAMMHOTO ~ Marepuaja, BBEACHHE MNPEANPOPHILHOW  IOATOTOBKH  OOYYaroIIMUXCs,
KOJM4eCcTBO 4acoB coctapiseT 204 yaca: B 8-b kiacce — 102 yaca (3 yaca B Hezneno), B 9-b
kiacce — 102 yaca (3 yaca B Henen).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XUMHYECKHE TOHATHUS

[Ipeamer xumuu. Posb XuMuM B JKM3HM 4YelOBEKa. XMMHsS B CUCTEeME HayK. Tena u
BemecTBa. dusnyeckue CBOICTBAa BElIECTB. ArperatHoe coctosiHue BemiecTB. [loHsiTue o
METO/IaX MO3HaHUs B XUMHH. YHCThIe BemecTBa U cMecH. CriocoObl pa3iesieHrs CMECEe.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTble u cioXkHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢dopmyrna. BaleHTHOCTP aTOMOB XHMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MounspHas macca. B3auMocCBsI3b KOJIMYECTBA, Macchl U
YHClIa CTPYKTYPHBIX €IMHHMII BenecTBa. Pacu€Tsl mo hopMynaM XUMUYIECKUX COCTUHEHUIA.

®usznyueckue M XUMHUYECKHE SIBICHHUS. XUMHUYECKas peakuus ¥ e€ MpU3HAKUA. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKUe ypaBHeHUd. Kinaccupukauss XMMUYECKUX PEaKIUid
(coenuHeHus1, pa3I0oKEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYNIOH, MpaBUiaMHu pabOThl B JabopaTopuu U MpUEMaMu
oOpaieHust ¢ 1abOpPaTOpHBIM O0OpYIOBAaHUEM, M3YYCHHE W ONMHCAaHWE (U3MUYECKUX CBOHCTB
00pa3110B HEOPraHUYECKNX BELIECTB, HaOM0AeHne (U3NUECKUX (IIJIaBICHUE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE U KOHJACHCAIHMS BOJAbI) U XUMUYECKUX (TOPEHHUE CBEYH,
NPOKAIIMBaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIOTON) SBJICHUN, HAOI0OJCHHUE
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAaHHA XUMHUYECKHMX peakuuid (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHAOM Oapus, paznoxkenue ruapokcunaa menu (I1) mpu
HarpeBaHUM, B3auMoOJeWcTBHUE kene3a ¢ pactBopoMm comu menu (II), msydyenwe cmocoOoB
pa3zeneHus CMeceil: C TOMOIIBI0 MarHuTa, (QWIbTPOBAHUE, BHIIAPUBAHUE, TUCTUIUISIINS,
xpomarorpadus, TpPOBEIECHHE OYUCTKH TOBApPEHHOW COJNHM, HAOJIIOJACHWE H OIHCAaHUE
pE3yNbTAaTOB IPOBEACHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsS MAacChl, CO3/IaHHE
Mojiee MOJIeKyJ (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — aleMEHT M IPOCTOE BELIECTBO.
Haxoxnaenne kuciopona B npupoze, Gu3nueckue U XMMHUYEeCKHE CBOMCTBA (PEeaKIMKU TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMOJNydYeHHUS KHUCIOpOJa B JabOpaTopuul U
npoMbIIuieHHOCTH. KpyroBopot kucinopoga B npupoae. O30H — amioTponHas MOAM(HUKAINs
KHCIIOPOJA.

TemnoBoit 3h(dekT XUMUYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHHUS, 5K30- U
SHJIOTEPMUYECKHE peakiuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHUE BO31yXa, YCHIICHHE
NapHUKOBOTO 3 deKTa, pa3pyieHre 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTtBo. HaxoxkneHue Boxopoaa B MpPUPOIE,
duznyecKrue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comu.

MounsipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBorcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMocTh BellecTB B Boje. MaccoBas J0Jisi BEIECTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOAbl B mpHpoze. 3arpsA3HEHUE NPUPOJIHBIX BoA. OXpaHa M OYUCTKA
IPUPOJIHBIX BOJ.

Knaccudpukanus nHeopranmdeckux coeamaeHuid. Oxcuabl. Kinaccudukamus OKCHIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyromue. HoMenknatypa
okcu10B. du3nyeckue U XMMUYECKHUE CBOKMCTBA OKCUIOB. [lonyuenue okcuaoB.

OcHoBanus. Krnaccudukanusi OCHOBaHMIA: WIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuii. @uU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBaHMM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usndeckie U XUMHUECKHE
cBoiictBa kucior. Psg akruBnoctu metaiuioB H.H. bekerosa. [losryuenue kucior.

Comu. HomeHnkiatypa coneil. ®dusznueckue U XuMU4ecKkue cBoicTBa coieil. [lonyuenue
COJIEH.

['eneTnyeckas CBA3b MEXAY KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpEZeNIEHUE COJCpKaHUS KUCIOpOoJia B BO3/yX€E, MOIyYeHHE, cOOMpaHUe,
pacno3HaBaHUE M HM3yYEHUE CBOMICTB KHUCIOpOJa, HAOIIOJECHUE B3aUMOJACHUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
oOpa3llaMu OKCHJOB M ONUCAaHHE HX CBOICTB, NOJIy4YeHHE, COOMpaHUe, paclio3HaBaHUE U
M3y4YeHUE CBOMICTB Boaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcupom meau (1)
(BO3MOYKHO HCITOJIb30BAHKE BHJICOMATCPUAIOB), HAOIIOCHIE 00PA3IOB BEIIECTB KOJIMIESCTBOM
1 Monb, HccienoBaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEACIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOJABI C METaUIaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPa3I[0B HEOPraHMUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HAOJIO/ICHUE M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAaX KHUCIOT W IEIOYeH, U3yuyeHue
B3aumoyeiicteus okcuga meau (II) ¢ pacTBopom cepHOW KHCIOTBHI, KHCIOT C METajUlaMu,
peakuuii HEUTpalIu3aluu, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/]1a4 110 TeMe «BaxHeilmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUN».

Ilepuoauyeckuii 3akon u Ilepumoaumyeckasi cucremMa xumuuyeckux 3jiementoB JI.H.
MenpnesieeBa. CTpoeHune aToMOB. XUMHYeCKasl CBSI3b. OKUCIAMTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBble TOMBITKA KIACCU(PUKALMU XUMHUECKUX dieMeHToB. [loHsiTe o rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENIbHBIC METAIUIbI, TaJOTEHbl, UHEPTHBIEC Ta3bl).
DJeMeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCHUIBI i THAPOKCHU/IBI.

[lepnonnueckuit 3akoH. llepuogmyeckas cucrema XuMHYECKHUX 23ieMeHToB J[.M.
MengeneeBa. KopoTkonepuonnas u anuHHonepuonHas ¢opMmbl I[lepuonnyeckoil cucTembl
xumuyeckux siemeHtoB JI.M. Mengeneea. Ilepuonbr u rpynmbl. PU3HUECKHI CMBICI
HOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sep. M3orombl. Onextponbl. CrpoeHue
AMIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX A1eMeHTOB [lepuonnyeckoil cucTemMbl
JAW. MenneneeBa. XapakTepucTUKa XHMHUYECKOTO 3JIEMEHTAa [0 €ro IMOJIOKEHUIO B
[Iepnonnueckoii cucreme [[.M. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPyIIaM U EPUOJAM.



3navenue Ilepuoauueckoro 3akoHa u Ilepuonnyeckoil cucTeMbl XUMHUUECKUX JIEMEHTOB
JUIS pa3BUTHA HayKH U npakTuku. J[.M1. Mennenees — yu€HbI U IpaKJaHUH.

XumMHu4aecKkas CBSI3b. KoBanentnass  (mossipHas W HEHoJisipHast) CBSI3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHas CBSI3b.

Crenenp  okucieHus. OKHUCIHUTENbHO--BOCCTAHOBUTENIbHBIE — peakiuu. [Iporeccs
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydyeHHe oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHUCTBUE THUIAPOKCHIA
IIMHKAa C pacTBOpPaMM KUCJIOT U ILEN0YeH, MPOBEJCHHUE OIBITOB, WUTIOCTPUPYIOLIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKluil (rOpeHUEe, peakluu pa3yioKeHUs, COETUHEHUS).

Mesicnpeomemnvie cea3u

Peanuzanus MeXnpeaMeTHBIX CBsI3€il MpU M3YyYEHUU XUMHUM B § KJlacce OCYIIECTBISETCS
yepe3 UCIOIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATUH, TaKk W IOHATHIH,
ABJISIOIMXCS] CHCTEMHBIMU JUISI OT/I€TbHBIX MIPEAMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAyYHbBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHHTE3, KJIaccu(uKanus, MepruogHIHOCTh, HAOIOIEHUE, SKCIIEPUMEHT, MOJICITHPOBAHNE,
U3MEpEHUEe, MOJICIIb, SIBIICHUE.

@dusnka: MaTepusi, aTOM, D3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIMJ, H30TOIBI,
pPaZIMOaKTHBHOCTh, MOJIEKYyJa, JJIEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3NYECKUE BEJIUYMHBI, €IUHUIBI U3MEPEHHUs, KOCMOC, IIAHETHI,
3BE3161, CoHIIE.

buonorus: porocunres, qpixanue, ouochepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpAIbl, TOPHBIE MOPOJBI, IOJIE3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYECKasl peaKkus

[lepnognueckuit 3akoH. llepuogmyeckas cucrema XuMHYEeCKUX 23ieMeHToB J[.M.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBbIX TPEX NEPUOJOB, KajMsl, KaJlbLUsl M HMX COEAMHEHUH B COOTBETCTBHM C
HOJIOKEHHEM 3J1eMeHTOB B [lepruonndeckoii cuctemMe U CTpOEHUEM UX ATOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBSI3M. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAINIMYECKON PEIIETKN U BUJA XUMUYECKON CBSA3H.

Knaccugukanus ¥ HOMEHKIATypa HEOpPraHHMYeCKHMX BeIIeCTB. XMMHUYECKHE CBOWCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IUYHBIM KJlaccaM HEOPraHMYeCKUX COEIMHEHWH, reHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYeCKUX peakUui MO Pa3IMYHbIM MPHU3HAKaM (IO YUCIYy M COCTaBY
YYacCTBYIOLIMX B pEaKUUH BELIECTB, IO TemIoBOMY 3(PQEKTy, MO H3MEHEHUIO CTeleHeH
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, MO y4YacTHIO KaTajluzaropa). DK30- U
HI0TEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPABHEHHUS.

[lonarue o ckopoctn xumMudeckoil peakiuu. [lonsaTrue 06 0OpaTHMBIX U HEOOpPATHMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [loHsrue o
katanuze. llonsTHe o XumudeckoM paBHOBecuU. DakTOphl, BIMAIONIME HAa CKOPOCTh
XUMHUUYECKON peaklMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, SJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTaHOBUTENIbHOM peakiuu. CocTaBlieHHME YPABHEHUH OKHUCIUTEIbHO--BOCCTAHOBHUTEIbHBIX
peakumii C UCIOJIB30BAaHUEM METO0/1a SJICKTPOHHOTO OanaHca.



Teopust 3IEKTPOIIMTUUECKON AUCCOLMALUM. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JAHCCOIMAllMM BEUIECTB C pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3H.
Crenenp aucconuanuy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakuuu moHHOro oomMeHa. YcioBUs NMPOTEKaHMs peaklUil HOHHOro OOMEHa, IOJIHbIE U
COKpaIllEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBoOMCTBa KHCIOT, OCHOBAaHMM U cojieil B cBeTe
IpeACTaBiIeHUH 00 3JIEKTPOJUTHYECKON Jucconuannu. KadyecTBeHHbIE pPEaKLMU Ha HOHBI.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJJIOB M HEMETauloB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHAa HaTpus),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOM pEaKIuu OT BO3IACHCTBUS pPa3IMYHBIX
(bakTOpOB, UCCIEI0BaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpOLECcCca JUCCOLMALUU
KUCIIOT, LIeJI04el 1 conel (BO3MOXKHO MCII0JIb30BaHHE BUJIEO MATEPHUAJIOB), IPOBECHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKU MPOTEKAHUs peakluii MOHHOro oOMeHa (oOpazoBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), ONBITOB, WIUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKLUN (FOpeHHE, peaKlUu pPas3iokKEeHHs, COEAMHEHUs), PACIIO3HABAHUE
HEOPraHMYeCKUX BEIIECTB C IIOMOIIBIO KAueCTBEHHBIX pEaKkIMil Ha MOHBI, pELICHHUE
9KCHEPUMEHTAIbHBIX 3a7a4.

HemeTa/uibl H HX coeJUHEHHSA

OOmast xapaktepucTuka TajsoreHoB. OcoOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpPHBIE
crernieHd okucieHuss. CrtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJIONEHOB.
XrMHYECKHE CBOHCTBAa Ha IpHUMepe Xjopa (B3aUMOJCHCTBHE C METaUIaMH, HeMeTalllaMH,
mienoyamu).  XusopoBogopos. CounsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JleficTBre xJjiopa 1 XJI0pOBOJIOpO/ia Ha OpraHu3M 4elloBeka. Bakneimue Xiaopusl
U UX HaXO0XJIEHUE B IIPUPO/JIE.

OOmas xapakrepuctuka 3aeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3MUYecKHe CBOWCTBA MPOCTHIX BEUIECTB —
KHUCJIOpPOJIa U Cepbl. AJUIOTPONIHbIE MOAU(UKALUN KUCIOPOJA U cepbl. XMMUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (u3nYeckue M XUMUdeckue cBoMcTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIIOTa, GU3NYECKUEe M XUMHUYECKHE CBOICTBa
(oOme Kak MPEACTaBHTENS Kiacca KHUCIOT M crenupudeckne). XUMHUYECKHE PEaKIHH,
JeKallie B OCHOBE IPOMBILIUIEHHOIO croco0a MOoJy4eHUs cepHol Kuciothbl. [Ipumenenue
cepHOi KucnoThl. CoIM CepHOM KMCIOThI, KaUeCTBEHHAs peakuus Ha cylbdar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUHl B MpHUpoje. XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpesl
COCAMHEHUSIMH Cephbl (KHCIOTHBIC TOXKAM, 3arpsa3HEHHE BO3yXa M BOJIOEMOB), CIIOCOOBI €ro
PEIOTBPALLICHUSL.

OOmas xapakTepucTuka 3jeMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENEHH OKHCICHMA. A30T, paclpoCTpaHEHHE B MpHUpoJe, (U3NYECKUEe WU
XuMHueckue cpoiictBa. Kpyrosopor a3zora B npupojie. AMMHUaK, ero pU3n4eckue u XMMHUECKUE
CBOICTBa, Nnony4yeHue u npumeHeHue. Coau aMMOHUS, UX (PU3MUECKUE U XUMUYECKHE CBOWCTBA,
npumeHeHue. KadecTBeHHast peakuus Ha MOHbl aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIydyeHHeE,
¢u3nueckue M XUMHUYECKHE CBOicTBa (0OLIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnennduyeckne). Mcnonp3oBaHWe HHUTPATOB M COJEH aMMOHHS B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuit. XuMHUYECKOE 3arpsi3HEHHE OKPYKaIOleH Cpeibl COSIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI U BOAOEMOB). docdop, amIoTporHble MOIU(PUKALUH
docdopa, dusznueckue u xumudeckue cpoictBa. Okeun docdopa (V) u dochopnas kucinora,



¢u3nueckue M XUMHYECKHE CBOWCTBa, nosyuyeHue. lcmonb3oBanue ¢ochaToB B KauyecTBe
MUHEPAIBHBIX YA0OPEHU.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE€ CTENEHH OKUCICHHs. YTJIEepO, alFIOTPONHbIE MOM(UKALIUH, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoicta. Ancopouus. Kpyrosopot yriepoaa B mpupoze.
Oxcuapl yriaepona, Ux GpU3NUECKue U XMMUYECKHE CBOMCTBA, JIeHICTBUE Ha JKUBbIE OPTaHU3MBI,
MOJTy4eHUE U MPUMEHEHHE. DKOJOTHICCKUE TIPOOJIeMBbI, CBsI3aHHBIC ¢ OKcuaoM yriiepona (IV),
TUIOTe3a I100aIbHOIO MOTEIVICHUs KJIMMaTa, NapHUKOBbIN 3¢ddekr. YronpHas kuciora u eé
COJM, UX (PU3MUECKHE M XMUMHMYECKHE CBOICTBA, MOJydeHHME M NpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Vcmonb3oBaHme ~ KapOOHAaTOB B OBITY, MEIHIIMHE,
IPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasibHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAK O COEIUHEHMSIX yriepoja
(MeTaH, 3TaH, ATWJEH, AalETWUJEH, 3TAaHOJ, IJIMLEPHUH, YKCycHas kuciora). I[IpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (Yrojb, HPHUPOJAHBIN Tra3, HEPTh), HNPOAYKTHI UX NepepaboTKu
(OeH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHSITHE 0 OMOIOTUYECKN BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — M HUX pOJU B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJIy4YE€HUE U IPHUMEHEHHE.
CoenuHenns kpemHusi B mnpupone. OOmmue mpencraBieHuss o0 okcuae kpemaus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIEHHOCTU. BaxxHeilue
CTPOMTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3y4yeHHe 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOW KHMCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAKLUi Ha XJIOPUA-MOHBI U HAOIIOJECHUE MPHU3HAKOB MX MPOTEKAHUs, OIBITHI,
oTpakarolmue (pU3NYEeCKue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEJUHEHUH (BO3MOXKHO
UCTIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIIEHHE C OO0pasllaMd XJIOPUIOB (TaJIOTEHHUJIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COCAMHEHUAMU (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepuaoB), HaOdroJeHUe mpouecca oOOyIJIMBaHUS — caxapa MOjA  JIeHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHMCIOThI, U3y4yeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHCJIOTHI, TIPOBEJICHHE KauYeCTBEHHOW peakIuH Ha Cyab(paT-WOH M HAOIIOJCHHE MpH3HAKa e
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMH a30Ta, (ocdopa M WX COeTUHEHHM
(BO3MOYKHO HCIIOJIb30BAHKUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THHIX U (pochOpHBIX ynoOpeHui,
HOJy4YeHue, coOupaHue, paclo3HaBaHWE M HU3y4yeHHE CBOWCTB aMMHakKa, IPOBEJICHHE
Ka4eCTBEHHBIX peaKkuii Ha MOH aMMOHUS U PocdaT-noH U U3ydeHHE MPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICICTBIE KOHIIEHTPUPOBAHHON a30THOM KHMCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHUE MOJENeH KpUCTAJUIMYECKUX pelEToK anmasa, rpadura,
¢ynepeHa, 03HaKOMJIEHUE C MTPOLECCOM a/1COPOLIMK PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yII€M W YCTPOMCTBOM TPOTHMBOTAa3a, MOJIyYeHHE, coOMpaHue, paclio3HaBaHHE W H3ydeHHE
CBOICTB yIJIEKUCIIOrO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peaklUii Ha KapOOHAT U CUIIMKAT-HOHBI
U U3yyeHUe TPU3HAKOB UX TNPOTEKAHUS, O3HAKOMJIEHHE C TMPOJAYKLUHEH CHJIMKATHOU
IPOMBIIIJICHHOCTH, PELICHHE SKCIEPUMEHTANbHbBIX 3aJad 1o TeMe «BakHelline HemeTamibl U
UX COEIMHEHUS».

Metayibl M X cOeIMHEHH S

OOmast xapakTepUCTUKAa XHUMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAHUU MX
nojoxenus B [lepuonnyeckoit cucteme xumuueckux snemeHToB [I.M. MenzaeneeBa u cTpoeHus



atoMoB. CTpoeHue MeTajuioB. MeTtajuyeckas CBs3b M MeETaJuIM4ecKas KpHUCTauIndecKas
pemérka. DJIEKTPOXUMHUYECKUM psj HanpsokeHUu wmeramioB. Du3nmyeckue M XUMHYECKHE
cBoiicTBa MeTauioB. OOmIMe crocoObl MmoydeHust MeTaioB. [IoHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOppo3uu. Criassl (cTanb, YyTr'yH, JOPATIOMUHUAN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBILIIICHHOCTH.

[Ilenouynsle MeTauIbl: NOJOKEHUE B llepnonnyeckoil cUCTeMe XMMUYECKUX 3JIEMEHTOB
J.1. MenpeneeBa, CTpOEHUE UX aTOMOB, HaxOJeHUE B npupoae. GU3ndecKkne U XMMUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U THJIPOKCUABI HATpUs U Kanud. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCIUHEHUM.

[[{eroyHO3EMENBbHBIE METAJIBI MarHui M Kajablui: mnojoxkeHue B Ilepuogmueckoit
cucreMe XxuMuueckux uieMeHToB JI.M. MeHnneneeBa, CTpoeHHME HX aTOMOB, HAaXO0XKJICHHE B
npupone. PuznyuecKkue U XMMHUYECKUE CBOMCTBA MarHus M KaublMs. Baxuellue coelnHEHUs
Kaiblus (OKCUA, THIPOKCHU, coNn). KECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUs..

Amomunuii: nonoxenue B Ilepuonuyeckoil cucteme Xumuueckux snemeHTo [I.U.
MeneneeBa, CTpOCHHE aTOMa, HaX0XKJACHHUE B npupoae. Pusznueckrue U XMMUYECKHUE CBOKCTBA
amoMUHUS. AM(POTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Keneso: mnonoxenne B Ilepmonnueckoil cucreme xumuueckux diemeHtos J[. .
Menzeneesa, CTpOCHHE aToMa, HaXOKIAEHUE B Ipupoje. PU3sndeckrue U XMMUYECKHE CBOWCTBA
xene3a. Oxkcuapl, ruapokeuapl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
IIOJIy4CHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METAUIOB W CIUIaBOB, MX (U3NYECKUMHU CBOHCTBAMH,
U3YyYEHUE PE3yJbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJCHCTBUS OKCUAA KAJIBLUS U HAaTpUs ¢ BOJON (BO3MOYKHO MCIIOJIb30BaHHE
BUJIEOMATEPUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKeie3a B
KUCIOpo/ie  (BO3MOXHO  HCIOJb30BAaHWE  BUAECOMATEPUATOB), IMPU3HAKOB HIPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHus, KajblHs, aFOMUHUA, HUHKA, *kene3a (II) u xenesa
(III), meau (II), HaOmroi€HNE W ONMMCAHUE IIPOLIECCOB OKPALIMBAHUS IJIAMEHM MOHAMH HaTpus,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUANIOB), HCCIe0BaHUE aM(pOTEPHbIX
CBOMCTB I'MIPOKCH/Ia AJIFOMUHHUS U THIPOKCH]IA LINHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3aJa4 110
TeMe «BakHelIne MeTauIbl U UX COCAMHEHUS.

XuMus U OKpyKaloIas cpeia

BemecTBa n MaTepuansl B IOBCEHEBHOM KM3HU 4e€JIOBEKa. be3onmacHoe MCIONb30BaHKUE
BEIIECTB M XUMMYECKMX peakuuil B ObiTy. IlepBasg momomp Hpu XHMHYECKHUX OXKOTax M
OTPABJICHHUSIX.

XUMHYECKOE 3arpsA3HEHHE OKpY)Karollel cpefibl (MpeaebHas JOMyCTUMasi KOHLIEHTPALUs
BelecTs, fanee — [1JIK). Ponb xuMuu B perieHnn 3K0JI0rn4eckux npoosiem.

Xumuueckuii Ikcnepumenm:

u3ydeHre o0pas3IoB MaTepruasoB (CTEKIIO, CIUIaBBl METAJUIOB, TOJUMEPHBIC MATEPHUAIBI).

Meosicnpeomemnvie cea3u

Peanuzanus MEXNpeaAMETHBIX CBA3CH NPU U3YYEHHH XMMHH B 9 Kilacce OCYLIECTBIISIETCA
yepe3 HCIHOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUIN, TaKk M IOHATHH,
ABJISIFOLUXCS] CACTEMHBIMHM JUJISL OTJIEIIBHBIX IIPEAMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPHSs, aHAJIH3,
CHHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIHEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MOJIeJIb, SIBJIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOT s, MaTepHAIbL.



O®uzuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJA, H30TOIIBI,
pPaIuOaKTUBHOCTb, MOJIEKYJa, OJJICKTPUUYECKUN 3apsill, MPOBOAHUKH, TMOJIYIPOBOHUKH,
TUDIIEKTPUKHU, (DOTOIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIEeCTBa, Tas,
pacTBOp, PacTBOPHUMOCTh, KPHUCTAJUIMYECKAsh pEMIETKA, CIUIaBbl, (U3UUECKUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOEe IPOCTPAHCTBO, MIaHEThI, 3BE3 161, CoHIIE.

buonorus: ¢orocuntes, npixanue, O6uochepa, sKocucTeMa, MUHEpAIbHBIE YIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOpPHbIE MMOPOJbI, IOJE3HbIC
HCKOMaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pE3YyJIbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUS
JIOCTUTAIOTCS B X0J1e 00Y4YEeHHsI XUMUU B €IMHCTBE Y4eOHOI M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUHA C TpaauIIUOHHBIMU pOCCHfICKHMH COHOKYJIbTYPHBIMU n AYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, NMPUHATHIMU B OOIIECTBE IMpaBWJIAMU U HOPMAaMH IOBEACHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALUN 00yYaIOIIUXCS.

JImgHOCTHEBIE PE3YIbTATEI OTPAXKAIOT TOTOBHOCTDH O6yanOIIII/IXCH PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHUBHEBIX IIEHHOCTHBIX OpI/IeHTaLII/Iﬁ U paCcHIMpPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTpuoTN4eCcKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHUA 3HAUYCHUA XUMHUYECKOUI HAayKH B KHW3HHU COBPCMCHHOI'O O6HI€CTB8,,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMaIuend 0 MepesoBbIX JOCTHKEHHUSIX U OTKPBITHUSIX
MHUPOBON U OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE
MUpa 1 o0IIeCTBa;

2) rpa:kIaHCKOro BOCTIMTAHUS:

MNpEaACTaBJICHHUA O COLUAJIBHBIX HOpMax M IIpaBUJIaX MCEKINYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMITETEHTHOCTH B 0O0IIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeIOBATENLCKOM, TBOPUECKOM W APYrMX BHUJAX JIE€ATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOl COBMECTHOM JEATEIEHOCTH IIPY BHIMOJIHEHHH YU4eOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHHM Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpoLiecce ITON Yy4eOHON AESITeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJIECHHWE M TOCTYNKH CBOMX TOBAPUIIECH C MO3UIUU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUA:

MHUPOBO33PEHYECKUE  NPEJACTABICHHUS O  BEUIECTBE W  XMMHYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH U COCTABIISIIONIME OCHOBY MJIs
NOHMMAHHS  CYIIHOCTM HAy4HOM KapTUHbl MHpa, HpPEICTaBI€HHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS NMPHUPOIBI, B3AUMOCBSI3IX YEJIOBEKA C MPUPOJHOU CPENloil, O posin
XUMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIIbHbIE MOTHUBBI, HAIlPABJICHHbIE HA IIOJIyY€HHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOaUMBIC JUISI OOBSCHEHUS HAONIOJMaeMbIX IPOICCCOB M SBJICHHMA, IT03HABATEIHHOM,
UH(POPMALMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOMN paObOTHI
C yueOHBIMU TEKCTaMH, CIPABOYHOMN JHUTEPATYpPOH, INOCTYNHBIMU TEXHUYECKUMH CPEIICTBAMU
nHGOPMAIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyUEHHIO W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIHCKOW JEATCIHHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHs 00y4YeHHS B ajbHEHIIEeM;

4) popMupoOBaHNS KYJbTYPbI 310POBbA:

OCO3HAHHUC ULCHHOCTU JXU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3A0pPOBLIO,
YCTAaHOBKHM Ha 3JIOpPOBBIM 00pa3 >KWU3HH, OCO3HAHUE IOCICACTBHA W HEIPHITHE BPEIHBIX
OpUBBIYEK (YHOTPEOIEHUsI alKOrojs, HAapKOTHKOB, KYypPEeHHs), HEOOXOAMMOCTH COOJIIO/ICHUS
IpaBHJI OE30MMACHOCTH MIPH OOPAIICHUH ¢ XUMHUYECKUMHU BEUIECTBAMHU B OBITY U pealbHOMN KU3HU;



5) Tpy10BOro BOCIIUTAHMA:

MHTEPEC K MPAKTHICCKOMY M3YyUEHHUIO MPOGECCHil U TPyAa Pa3IMdHOTO POJIa, YBAXKCHHUE K
TpyAy W pe3ysibTaTaM TPYIOBOW JEATEIIbBHOCTH, B TOM YHUCJIE HAa OCHOBE INPUMEHEHHUS
OPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYATbHOW TPACKTOPUU
IPOJOHKEHUS 00pa3oBaHUs C y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUHU,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccHoHalbHON AeATeIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCA B MPO(ECCUOHATBLHOM Cpeie;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHUECKHU 1eIecCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HH Ha 3eMIe,
OCHOBE €€ CYIIeCTBOBaHHMS, NMOHMMAHHE LEHHOCTH 3/I0pPOBOTO M 0e30macHOro oOpasa KHU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHXHYECKOMY 3JIOPOBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUil OE30MacHOT0 MOBEACHUSI IPU paboTe ¢ BElleCTBaMH,
a TaK)Ke€ B CUTYyAILUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TMOJTy4aeMble MPU HU3YyYECHUH XUMHUH, ISl PEIICHHS
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HaHUS TJIOOATLHOTO XapaKTepa dKOJOTHYCCKHX MPOOJIeM M IMyTeH WX PEIIeHUs
MOCPEJICTBOM METOJOB XHUMHUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATHCS UM B
MI03HABATEJIbHOW, KOMMYHUKATUBHOM M COLUATILHON MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MmerampeIMETHBIX pPe3y/IbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHHS
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNO0Te3a, (aKT, CHCTEMa,
MPOIIECC, IKCTICPUMEHT U JIPYToe.), KOTOPBIC HUCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaAMEeTax U MO3BOJIIOT HA OCHOBE 3HAHUM U3 ATUX MPEIMETOB (POPMUPOBATH IPEICTABICHUE O
[EJIOCTHOW HAayYHOW KapTUHE MUpa, U YHHUBEpCalbHbIC ydeOHbIE NeHCTBUs (TMIO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYJIATHUBHBIE), KOTOpble 0OecnedrnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NesSTEIbHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue aeiicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO0 MBIILIEHU NP OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICH XMMHMYECKUX TMOHATHH (BBIOCNATH UX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTUSMH), UCIIOIH30BATh TOHATHUS I OOBSICHEHUS
OTIICNbHBIX (DAaKTOB W SIBJICHWUW, BBIOMPATH OCHOBAaHUS WM KPUTEPHH IS KIACCH(PUKAIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIUi, yCTaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U
MEXly O0BEKTaMHU U3yUeHHUs, CTPOUTH JIOTUUECKUE pacCyXAeHus (MHAYKTUBHbIE, 1€ TyKTUBHBIE,
10 AHAJIOTHH ), JIEJIaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHATh B MPOIECCE MO3HAHUSA MOHATUS (NIPEAMETHBIE U METaNPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
IPUMEHSEMbIE B XMMHU MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJ 3JIEMEHTA),
XUMHUYecKass (opMylia W ypaBHEHHE XUMHYECKOW peaknuu — TMPU PEIIeHUH yIeOHO-
MO3HABATENbHBIX 3aJlay, C YYETOM OTHX MOJEIbHBIX TMPEJICTABICHUN BBIABISTH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YYAEMBIX MPOIIECCAX U SBJICHUSX.

ba3oBble uccienoBare/bCKUe 1eHCTBHSA:



YMEHHE HCHOJb30BATh MOCTABJIECHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUII (OPMHPOBAHHUS THIIOTE3Bl IO TIPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHre OomnbiTa MO IUIAHUPOBAHHMIO, OPraHU3allUd U NPOBEIEHUI0 YYEHHYECKHX
9KCHEPUMEHTOB, YMEHHE HAa0II01aTh 3@ X0/10M IPOLIecca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €T0
pe3ynbTar, (opMynIupoBaTh 00OOIIEHHS W BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICTAHHOM padoTe.

Pabora ¢ undopmaumei:

yMEHUE BbIOUpPAaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATh UH(DOPMALIMIO PA3IUYHBIX BUI0B
1 (pOpM IpEaCTaBICHHS, TOTYIaEMYO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COZIEp)KaHUs, CIpPaBOYHbIE IOcoOMs, pecypchl HHTepHETa), KPUTHUYECKH
OLIEHUBATh IIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO NH(OPMALIHIO;

YMEHHE NPUMEHATh Pa3IMuHble METO/Ibl U 3aIPOChl IIPU MOUCKE U 0TOOpe nHpOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX /ISl BBITOJHEHHS yYEOHBIX U MMO3HABATEIbHBIX 3324
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OmbITa B 00JAaCTH HMCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOI aKTUBHOTO MCIIOIB30BAHUS PA3IMIHBIX
IIOUCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BbIOMpPATh ONTUMaIbHYIO (OpMYy NpeicTaBiICHUs
UHPOPMALIMK U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JAHarpaMMaMy,
npyrumu popmamu rpaduku U BX KOMOMHALIUSMU;

YMEHHE HCIOIb30BaTh W AHATU3UPOBATh B Mpolecce ydyeOHON M HMCCIenoBaTeIbCKOU
NeSITeAbHOCTH HH(POPMALIMIO O BIMSHUYU POMBILIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KAIOUIeH TPUPOIHON CPEJIbI.

KoMMyHUKATHBHBbIE YHHBepPcAJIbHbIe YUeOHbIe el cTBHA:

YMEHHUs 3aJaBaTh BOIPOCHl (B XoJe auanora MU (WiM) AUCKYCCHM) IO CYLIECTBY
oOcyxmaeMoil TeMmbl, (HOPMYIUPOBaTh CBOM MPEUIOKEHUS] OTHOCHUTEIIBHO BBIIOJHEHUS
IpeJI0KEHHOH 3a/1auH;

YMEHUS PEACTABIISTH MOMyYSHHBIE PE3yIbTAaThl MO3HABATEIBHOMN IS TEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eNlaTh TMPE3CHTALUIO0 PEe3yJbTaTOB BBINOJHEHHS XHUMHUYECKOTO
JKCHEepUMeHTa (JabopaTOPHOIrO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HCCIEAOBAaHHIO CBOMCTB
BEIIECTB, yueOHOTO MPOEKTA);

YMEHHUsSI Y9eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW U
HCCIIEIOBATEIbCKON JICATEIIbHOCTH TPH PEIICHHMH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
OOIIMX HMHTEPECOB U COrjacoBaHMs MO3ULUN (00CyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbD», KOOPAMHAIIMS COBMECTHBIX JEHCTBHM, ONpeesieHue KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOW Pa0OTHI U IPYTHE).

PeryasiTUBHbIe YHMBepcaIbHble y4eOHbIE TelcCTBHA:

YMEHHE CaMOCTOSITENIbHO ONPEAEATh eI IeSTeIbHOCTH, IJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBATh M IPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOK JEATEIBHOCTb, BbIOWPATH
HanOonee dS(QeKTHBHbIE CIOCOOBI pelmIeHHsT YYeOHBIX M IO3HABaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA AITOPUTM JEHUCTBUM NpPH
BBIIOJIHEHUM 33laHUM ¢ y4y€TOM IIOJIydYEHHUS HOBBIX 3HaHMH 00 HM3ydaeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJbTaTa 3asBICHHON LemH,
YMEHHE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUU 3a/IaHUIA.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTENILHOTO COJEpKaHMs,
YCTAHOBJICHHOTO JaHHOH (¢exnepanbHOW pabouell MporpaMMoi, BBIIEISIOT: OCBOCHHBIE



o0yJarolMMHUCsT Hay4HbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMM, crenudpuueckue s
OpeaMETHOW o0sacTu «XUMHs», BUIBl JEATEIBHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K konmy oOyueHus B 8 kijacce mpeaMeTHBIE pe3ylbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS] YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHSTHHA: aTOM, MOJEKYJa, XMMUYECKHUU
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISIpHas macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0JI1 XHMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJb,
3JIEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peakuuii: peakuy COeAMHEHNs, peaKLUU pa3JIoKEHUs, PEaKUU 3aMEIECHUS, PEaKIUI
o0MeHa, 9K30- U SHA0TEPMHUYECKUE PEAKIINH, TEIUIOBOH 3(h(eKT peakuu, Apo aToma,
JJIEKTPOHHBINA CJIOW aToMma, aTOMHas OpOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpPHAsl M HEIOJIApHAas KOBAJICHTHAs CBA3b, MOHHAS CBS3b, UOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi JOJIs BELECTBA (IIPOLIEHTHAsI KOHLEHTPALKsA) B paCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHMX IOHATUN U NPUMEHATH 3TH
HOHSITHS [IPU ONIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY Ul COCTaBJIeHUs (OpMyn BelIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

OINpEAEATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COECJUHEHUSX, CTEIEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIJIEKHOCTh BELIECTB K
OIpe/ieIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJI XUMHYECKOM CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHHUSAX;

packpbiBaTh cMmblca [lepuonnyeckoro 3axona [I.JMI. MenneneeBa: AeMOHCTpHUpOBATH
IIOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKUX DJIEMEHTOB OT MX
nosiockeHuss B Ilepumonmyeckoil cucreMe, 3aKOHOB COXPAHEHMsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4€HUs, 3aKOHA ABOraapo;

ONHKCBHIBATh M XapakTepu3oBaTh Tabmumunyo (opmy Ilepuoanyeckoil cHCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jiMyaTh IMOHATUS «IJIaBHas noArpynna (A-rpynma)» u
«mobounas noxrpynna (b-rpynma)», Manble U OonbliMe MEpPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcs B Tabiuue «lleproguueckas cucremMa XUMUYECKUX
anemeHToB [[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XMMHYECKMX DJEMEHTOB (COCTaB M 3apsi sapa, oOliee YHCIO 3JIEKTPOHOB U
pacrpesielIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIMPOBATh XMMHYECKHE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (IO YMCIIy W COCTaBy y4YacTBYIOUIMX B PEAKLUU BELIECTB, [0 TEIJIOBOMY
sdexry);

XapakTepu3oBaTh (OMMCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB pPa3IMYHbBIX
KJIaCCOB, NOJATBEp)KJas  ONWCAaHUE IMPUMEpPAMHM  MOJIEKYJISIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJTI0 XMMHUYECKOTO 3JIEMEHTa o (opMysie COeTUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKON pPEaKLiuy;



IPUMEHSITh OCHOBHBIC OIEPALMU MBICIUTEIBHON NEATETbHOCTH — aHAlU3 U CHHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
-CIICZICTBEHHBIX CBSI3€H — JJIi M3YYEHUSI CBOWCTB BEUIECTB M XUMHUYECKUX PEAKIIMIA,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOIIIOICHIE, U3MEPEHUE, MOICITMPOBAHNE,
AKCIIEPUMEHT (peaibHbI U MBICICHHbIN);

ClIeZIOBaTh MpaBUJaM TIIOJIb30BAaHUS XMMHUYECKOH TMOCYIOM ¥  J1abOpaTOpHBIM
0o0OpyZOBaHHEM, a TaKXe MpaBWIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSMHU TIO BBHIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
U coOupaHuIO0 Ta3000pa3HBIX BEIIECTB (BOAOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOIO BEILIECTBA, MIJIAHUPOBATH
U TPOBOJAUTH XUMHUYECKHE DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB MIeNoue U
KHCIIOT C TIOMOIIBbIO MHIUKATOPOB (JITakMyC, (peHon(TanenH, METUIIOpaHX U Apyrue).

K xoHiy oOyueHus B 9 kjiacce npeMETHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpaxkaTb c(hOPMHUPOBAHHOCTh Y O0YUaIOIIUXCSI YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHI: XUMUYECKUM 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILLIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHHS, XUMHUYECKas pPEaKIusl, XUMHUYECKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, INEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAMUS, pEaKUud HMOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBIE pEaKIMH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  OKHUCIHUTEIb,  BOCCTAHOBUTEIND,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONus, amMQpOTepHOCTh, XUMHUYECKas CBs3b
(KoBaJIeHTHasi, HOHHAasl, MeETaJJIMYecKas), KpUCTAJUIMUecKas peléTka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, IMpeleabHO JO0IMyCcTUMas
koHueHrtpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKMX MOHATUNH M NPUMEHATH 3TH
HOHSITHS [IPU ONIMCAHUM BELLIECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHWMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCIEHHMS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTb BEUIECTB K ONpPEAEIEHHOMY
KJIAaCCy COCIMHEHHH 1o ¢opmMmyram, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKUX COCAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOU
dopMmyiie, XapakTep Cpelpl B BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COECTUHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpeiBaTh cMbIch [lepuogmueckoro 3akona .M. MenaeneeBa u 1€EMOHCTPUPOBATH
€ro MOHMMAaHME: OMUCHIBATh M XapakTepu3oBaTh TabnuunHyio Gopmy [leproguueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHATUS «rjaBHas mnoiarpymnma (A-
rpymnma)y u «nobouyHas mnoxarpymma (b-rpynma)», Manbie W OONBIINE TEPUOJBI,
COOTHOCUTh 0003HAYEHMs, KOTOpBIE MMEIOTCSI B IEPUOJUYECKON Tadiuue, ¢
YHCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sipa, o0Iee YHUCiIo AIEKTPOHOB U PACIIPEIeNIEHIE UX 10 JIEKTPOHHBIM CII0SIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUH B MpEJeNIax MajblX IEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;



KJIacCu(UIMPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (IO YHCIy U COCTaBy YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3BMEHEHUIO CTENeHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME M CHEHU(PUUECKHEe XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPXK/Aas ONMKMCAHUE PUMEPAMU MOJIEKYISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINH;

COCTaBIISITh YPABHEHUS SJCKTPOIUTUYECKON TUCCOLMALMU KUCIOT, [IeIouel U CONeH,
MIOJTHBIE W COKpAIIEHHBIE YPABHEHUS pEaKkIii HIOHHOTO 0OMEHa, YpaBHEHHs PEaKIIH,
MOJATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBS3M MEXKAy BeEIlleCTBaMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINil MOCPEICTBOM
COCTaBIICHUS SJIEKTPOHHOT0 0ajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAaHUsI XUMUYECKUX MPEBPAIICHUH B pa3IMYHBIX YCIOBUSAX;

BBIUMCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyJie COeTUHEHHS, MAaCCOBYIO JIOJIO BELIECTBA B
pacTBope, MPOBOAMUTH PACUETHI [0 YPABHEHHIO XUMHUYECKON PEaKIINH;

coOioaTh MpaBWJa TIOJIB30BAaHUS XUMHUYECKOW TOCYIOM W JIaOOpaTOPHBIM
0o0OpyZIOBaHHEM, a TaKKe MpaBHUja OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSMHU IO BBHIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
U COOMPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YTIEKUCIOTo ra3a);

MPOBOAUTH PEAKIMH, MOATBEP)KIAAIONINE KAYECTBEHHBIN COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJIOPHIA-, OpOMHUI-, MOAUI-, KapOoHaT-, docdar-,
CHIIMKAT-, Cyiab(aT-, THIPOKCHI-MOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3YYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
IPUMEHSITh OCHOBHBIC OIEPALMU MBICIUTEIBHON NEATETbHOCTH — aHAIU3 U CHHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHCTEeMAaTHU3alMI0, BBIABICHHE NPUIMHHO-CIEICTBEHHBIX
CBs3eM — JUIS M3Y4YCHHs] CBOMCTB BEIIECTB M XMUMHUYECKHUX DPEAKIIHi, €CTeCTBEHHO-
Hay4YHbIE METOABl T[O3HAaHWA — HaONIoJeHWe, W3MEpeHHe, MOICIUPOBAHNUE,
HKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8-A u 8-B K/TACCbI

Ne
n/n

KoaunuecTBo yacoB

HaumeHnoBaHuUe pa3/iesioB U TEM
NMPOrpaMMbl

Bcero

KoHnTpoabsn
ble padoThI

IIpakTHyeckue
padoTbI

JuexkTpoHHbIe (HU(poOBbIE)
o0pa3oBaTejbHbIe pecypchl

Paznen 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA

XuMusa — Ba)kHas 00J1acThb

bu6mmoreka [IOK

1.1 €CTECTBO3HAHMSI M IPAKTHYECKOM 5 0 2 (TekyIue) https://m.edsoo.ru/7f41837¢
JIEATEIIbHOCTH YEJIOBEKA https://resh.edu.ru
bubmnorexa [JOK
1.2 B 1 1
CHICCTBA H XUMITHECKHE PeaKii > 0 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasjen 2. BaxkHelilune npeacTaBuTe M HEOPraHMYeCKUX BelleCTB
Bo3s Kucnopox. [Tousitue 06 bubmorexa HOK
2.1 o Ify:X PO 6 0 | https:/m.edsoo.ru/7f41837¢
A https://resh.edu.ru
29 Bogopoa.llonarue o kucnorax u g 0 1 bu6mmoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChI bubmmoreka [JOK
2.4 11 1 1
HEOPraHUYECKUX COCAMHEHUM (reiyiuas) https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /. . MenneseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUN

3.1

[Tepuoanueckuii 3aKOH U

7

bubnnorexa [JOK



https://m.edsoo.ru/7f41837c
https://resh.edu.ru
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IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToR /I, 1.
Menpnene-eBa. CTpoeHue aroma

https://m.edsoo.ru/7f41837¢

XuUMHYecKas CBA3b.

bubmuoreka [JOK
2 - 1
3 Oxucautensio 8 https://m.edsoo.ru/7t41837¢
BOCCTAHOBUTEIBHBIE PEAKITUU
bubmuoreka [JOK
n 15
TOTO Ho pasieiy https://m.edsoo.ru/7t41837¢
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10
[IPOLPAMME 68 4 6 (3 Texymue)
TEMATHYECKOE IINTAHUPOBAHHUE 8-b KJIACC
Kosun4yecTBo 4acos
Ne HaunmMeHnoBaHMe pa3/ie/ioB U TeM DJIeKTPOHHBIe (HM(POBbIe)
Kontpoasn | IIpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChl
ble padoThbI padoThbI

Paznen 1. [lepBoHavaibHble XUMHYECKHE TOHSATHUSA

XuMus — BakHast 00J1aCThb

bu6mmoreka [IOK

1.1 €CTECTBO3HAHMS M MPAKTHIYECKOM 5 0 3 (2 Texkymux) https://m.edsoo.ru/7f41837¢
JIEeATCIIbHOCTH YeJIOBEKa https://resh.edu.ru
12 BemecTBa n xuMuaeckue )5 | 0 bu6mmoreka [IOK
' peakimn https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pazjen 2. BaxkHeililune npeacTaBuTe M HEOPraHMYeCKUX BelleCTB
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bu6mmoreka [IOK
B . K I
2.1 osjiy:x uezopox. Howstie 06 9 0 0 https:/m.edsoo.ru/7f41837c
A https://resh.edu.ru
Bonopoa.llonsitue o kucnorax u bubnuorexa [JOK
2.2 1
COJISIX ? 0 (rexymas) https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 9 1 1 bu6nmoreka [IOK
' OCHOBaHHUSIX https://m.edsoo.ru/71f41837¢
24 OCHOBHBIE KJ1aCcChl ” 1 I (rexymas) bubmuoreka [JOK
' HEOPTraHWYECKUX COCITUHCHHI yi https://m.edsoo.ru/7f41837¢
Hroro no pazneny 50

Pa3znen 3. llepuoauyeckuii 3axon u [lepuoguyeckas cucrema xumnueckunx 3jaemMeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU

[lepronnueckuii 3aKOH 1
31 [lepuonuueckast cucrema 10 bubnnorexa [JOK
' XUMHYECKHX deMeHToB JI. U. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHHE aToMa
39 ?.(HM::I%C:M (;B;BI" 10 i bubmuoreka [JOK
. KHCIIUTEIbHO-
HHTed https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [IOK
4 20
TOTO 0 pasAeity https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 2 bubmiorexa IOK
P P https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10
[IPOIPAMME 102 4 6 (4 Texymux )
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TEMATHYECKOE INTAHUPOBAHUE

9-A n 9-B KITACCbI

KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne /i P KonTpoabn IpakTHYeck (upp )
NMpOrpamMMblI Bcero o0pa3oBaTejbHbIe
ble padoThl ue padboThbl
pecypcsl
Pazgen 1. BemecTBO 1 XUMHYECKHE PeaKIUul
[ToBTOpEeHUE U yriayoneHue 3HaHUM Bbubmoteka LJOK
1.1 5 1 0
OCHOBHBIX Pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTU XUMHUYECKHUX 4 0 0 bubnmnorexa [JOK
' peakmuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. 2 1 1 bu6mmoreka LIOK
' XHUMHYECKHE PEaKIIUK B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M BX CO€THHEHU S
)1 OOm1ast XapaKTePUCTHKA XUMHYECKIX 4 0 I (rexymas) Bbu6moteka [LJOK
anemeHToB VIIA-rpymmsl. ["agorenst https://m.edsoo.ru/7f41a636
- OOmas X&pi;(l’[szCTHKa XéIMI/IIIeCKf/IX ) ; . BuGmorexa LOK
. JJICMEHTOB -rpynmsl. Cepa u eé
1 124 P https://m.edsoo.ru/7f41a636
COCTUHEHUS
06
2.3 SH;;Z:O? i;(/-T\eIrmc::[z? )::\;f q;i?;i U UX 7 0 1 (Tekymias) bubmrorexa LIOK
' PYHHBL. ’ P Yy https://m.edsoo.ru/7f41a636
COEIMHEHUS
o | e o o] 2] oo
' . Py ' poA TEKyILast) https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS
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Hroro no pazneny

25

Pa3gen 3. MeTa/IbI M UX CO€ITHHEHUS

31 06 . 4 0 bubmuorexa [JOK
' HIME CBOMCTBA METAILTOB https://m.edsoo.ru/7f41a636
201 bubnuoreka [{OK
32 Baxkneime MeTaisl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
TeKyIasi)
https://resh.edu.ru
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubnuoreka [{OK
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKA 3 0 https://m.edsoo.ru/7{41a636
https://resh.edu.ru
Hroro no pazneny 3
p 3 0 bubnuoreka [{OK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 7 (4 Texymue)
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TEMATHYECKOE INIAHUPOBAHUE 9-b KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne /i P KonTpoabn IpakTHYeck (upp )
NMpOrpamMMblI Bcero o0pa3oBaTejbHbIe
ble padoThl ue padboThbl
pecypcsl
Pazgen 1. BemecTBO 1 XUMHYECKHE PeaKIUul
[ToBTOpEeHUE U yriayoneHue 3HaHUM Bbubmoteka LJOK
1.1 7 1 0
OCHOBHBIX Pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTU XUMHUYECKHUX 7 0 0 bubnmnorexa [JOK
' peakmuit https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. bu6mmoreka LIOK
1.3 12 1 1
XHUMHYECKHE PEaKIIUK B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 26
Pa3gen 2. HeMeTa/JILI M BX CO€THHEHU S
)1 OOm1ast XapaKTePUCTHKA XUMHYECKIX 9 0 I (rexymas) Bbu6moteka [LJOK
anemeHToB VIIA-rpymmsl. ["agorenst https://m.edsoo.ru/7f41a636
- OOmas X&pi;(l’[szCTHKa XéIMI/IIIeCKf/IX 0 ; . BuGmorexa LOK
' DTICNCHTOB “TPYHIIHL Lepa n e https://m.edsoo.ru/7f41a636
COCTUHEHUS
06
2.3 SH;;Z:O? i;(/-T\eIrmc::[z? )::\;f q;i?;i U UX 10 0 1 (Tekymias) bubmrorexa LIOK
' PYHHBL. ’ P Yy https://m.edsoo.ru/7f41a636
COEIMHEHUS
s Obmas XapalléTAepHcha X;/I[MI/I‘IGCKI/IX N 1 . ) BuGmorexa LOK
. AJIEMEHTOB -TPYIIBL. YTIEpo U TEKYyIIHe
B Py poA ym https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS



https://m.edsoo.ru/7f41a636
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Hroro no pazneny

39

Pa3gen 3. MeTa/IbI M UX CO€ITHHEHUS

31 06 . 6 0 bubmuorexa [JOK
' HIME CBOMCTBA METAILTOB https://m.edsoo.ru/7f41a636
201 bubnuoreka [{OK
32 Baxkneime MeTaisl 1 UX COEIUHEHUS 24 https://m.edsoo.ru/7f41a636
TeKyIasi)
https://resh.edu.ru
Hroro no pazneny 30
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubnuoreka [{OK
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKA 5 0 https://m.edsoo.ru/7{41a636
https://resh.edu.ru
Hroro no pazneny 5
p ) 0 bubnuoreka [{OK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7 (4 Texymue)
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INOYPOUYHOE IIVIAHUPOBAHMHE 8-A KJIACC (2 4 B HeeJ110, Bcero 68 yacos 3a roxa)

KoaunuecTBO yacoB

Ne Hara DJleKTpOHHbIe HU(pOBbIE
Tema ypoka KoHTpoJibHBI IIpakTnyeckue
n/n Bcero U3y4eHust oOpa3oBaTe/ibHbIE pecypChl
e paGoThl padoThI
| [Ipenmer xumuu. Posib XMMHH B )KU3HU YEJIOBEKA. | 0 0 Bbubnuorexa [JOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [Tonarue o MeToaax MO3HAHUS B XUMUHU 1 0 0 Brbmaorexa [10K
A https://m.edsoo.ru/ff0d227¢
. Hp6a1<mt1ec1<aﬂ pa6oTa Ne 16«Hpa131/ma paboTHI B 1 . ! rox ) BuGmorexa LOK
J1abopaTopuu U IPUEMBI OOpALLEHUS C TEKyIIas hitps://m.edsoo.ru/ff0d23de
J1a00paTOPHBIM 000Dy TOBAHUCM
Yuctele BemecTBa U cMecd. CriocoObl pasaecHus Brbmorexa HOK
4 1© pett ' pasi 1 0 0 https://m.edsoo.ru/ff0d26ca
cMecei
https://resh.edu.ru
[MpakTryeckas padora Ne 2 «Paznenenne cmeceit bubnunorexa [JOK
5 . 1 0 1 (Texymas)
(Ha MpUMepe OYUCTKU TIOBAPEHHON COJIH )» https://m.edsoo.ru/ff0d28c8
Bbubnuorexa I[JOK
6 ATOMBI H MOJICKYJTBI 1 0 0 https://m.edsoo.ru/ff0d2a6¢c
https://resh.edu.ru
. XUMHUYECKHUE 3TEMEHTHI. 3HAKU (CMBOJIBI) | 0 0 bubnunorexa [JOK
XHUMHUYECKUX 3JICMCHTOB https://m.edsoo.ru/ff0d2be8
bubaunoreka [JOK
8 IT 1 0 0
POCTRIE H CHOXHHIE Bemecta https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEK, o€ yUeHHe 1 0 0 Brbmmorexa IOK
TOMHO-M APH YCHU
HKyIAp Y https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSHCTBA COCTaBa BEMIECTB. XMUMHUYECKas
10 ¢dopmyna. BaneHTHOCTh aTOMOB XMMHYECKIX 1 0 0 bubamorexa [OK
PMYZa. https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHocuTenbHas aToMHas macca. OTHOCHTEIbHAS bubaunoreka [JOK
11 1 0 0
MOJIEKYJISIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XMMAYECKOTO 3JIEMEHTA B | 0 0 bubaunoreka [JOK
COCTUHCHUH https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

Bbubnuorexa [JOK

1 K . Mons. M
3 oJIn4ecTBO BemecTBa. Monb. MomnsipHas Macca 0 hitps://m.edsoo.ru/ff0d5230
Om3ryecKie 1 XUMUYECKUE SIBIICHUST. X UMHYCSCKAst bubamorexa [OK
14 U ' 0 https://m.edsoo.ru/ff0d37fa
peakn https://resh.edu.ru
15 IIpusHaky U yciaoBHsl IPOTEKAHUS XUMUYECKUX 0 bubnunoteka [JOK
peaximii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MAacChl BEIIECTB. XUMUUECKHE 0 Bbubnunorexa I[JOK
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus komuyecTBa, Macchl BEIIECTBA 110 0 bubamoreka [JOK
YpaBHEHHSIM XHMHUYIECKAX PEaKIni https://m.edsoo.ru/ff0d5708
18 Kraccudukanms XuMUIeCKUX peakiui 0 bubnunoteka [JOK
(coenuHeHMUs, pa3I0KCHUS, 3aMEIICHUSA, OOMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBII-3HUMKIIONEUCT. 0 Bbubnunorexa I[JOK
O06001IEHNE U CUCTEMATHA3AIN 3HAHWI https://m.edsoo.ru/ff0d40c4
20 Kontpomsras padora Nel mo Teme «BemectBa u 0 bubaunoreka [JOK
XAMHUYICCKHE PEeaKIII) https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmechk razoB. Coctas Bo3ayxa. Kuciopon 0 bubnuoreka [IOK
— BJIEMEHT U MPOCTOoe BelecTBo. O30H https://m.edsoo.ru/ff0d448¢
s EDHSE%CKHE U XUMHUYECKHE CB;)I‘/IIIE:[TBa KI/ICHO6pO,Z[a . Butmorexa LIOK
peaxIu OKHCaeHus, roperne). [lonsrue o hitps.//m.edsoo.ru/f0d4614
OKCHJIaX
Crioco0FbI ToTyYeHHsI KHCIOPOa B Ta00paToOpuu U Bubmmorexa [IOK
23 0
MIPOMBINIIICHHOCTH. [I[pUMeHeHe KHCIopoaa https://m.edsoo.ru/ff0d497a
TemoBoit 3¢ (hekT XUMUIECKOH peaKIny, MOHATHE Bubmmorexka [IOK
24 0 TEPMOXUMHYECKOM ypaBHCHUH, SK30- H 0 https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCCKUX PEAKITUIX https://resh.edu.ru
ToruuBo (HedTh, yroib U MeTaH). 3arpsi3HEHUE bubnunorexa [JOK
25 0
BO3/IyXa, CIIOCOOBI €r0 MPE0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
2% [Ipaktryeckas padora Ne 3 mo Teme «[lomyuenne u 1 Bubmmorexka [IOK
cobOupaHue KHCIOPOAa, H3YICHHE €TO CBOMCTBY (KOHTpOIBHAS) https://m.edsoo.ru/ff0d4ae2
7 Boagopon — 35eMeHT U pocToe BEIIECTBO. 0 Bbubnuorexa [JOK

Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0
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dOm3ryecKrue U XUMHISCKIE CBOMCTBA BOAOpOAA.

Bbubnuorexa [JOK

28 0
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHE 0 KHCIIOTaX U COMAX 0 Brbmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Cnoco6bI momyue 0710pojia B 1Tabopato 0 Brbmmorexa IOK
I bl IOJTYYEHHS B B TOPHH
i HOPOA B AADOPATOP https://m.edsoo.ru/ff0d4ddo
31 [Ipaktnyeckas padora Ne 4 mo Teme «[lomyuenne u 1 Bubmmorexa [IOK
cobupaHue BOAOPOIa, H3yICHUE €TO CBOUCTBY (KOHTpOIBEHAS) https://m.edsoo.ru/ff0d4f42
bubanoreka [JOK
32 M i 008 .3 A 0
OAPHBLH ODLEM [E308. SaKOH ABOTAnpo https://m.edsoo.ru/ff0d542¢
“ Brruncnenus 06’béMIE:, KOJIMYECTBA BEIIECTBA rasza . Butmorexa LIOK
1o e"ro M3BECTHOMY KOJIMUYECTBY BEIIECTBA WM hitps://m.edsoo.ru/ff0d5 50
00BEMY
B 0bé
34| peaxum na octose saxona oGsévmix orouer 0 BuGmoresa LIOK
peaxit https://m.edsoo.ru/ff0d5708
ra3oB
35 dusnueckue 1 XUMHUYECKHE CBOWCTBA BOJIBI 0 Brbmaorexa [10K
A https://m.edsoo.ru/ff0d587a
bubaunoreka [JOK
36 C i. IT 0 0
ocrtaB ocHoBaHWH. [oHATHE 00 MHANKAaTOpAX hitps://m.edsoo.ru/ff0d59e2
- Bopna kak pacTtBopuTens. Ha;/flmeHHme " . BuGmorexa LIOK
HEHaCBIIEHHBIE PACTBOPHI. MaccoBast 1015t hitps://m.eds0o.ru/ff0d5b40
BEII[ECTBA B pacTBOPE
38 Hrp}aI(TI/I‘IeCKaﬂ padota Ne 5 o Teme o | Butmorexa LIOK
«[IpUrOTOBJICHHE PACTBOPOB C OMPEACIEHHOMN
P . . P p e (KOHTpOJIbHAS) https://m.edsoo.ru/ff0dSeba
MacCCOBO JI0J1ell paCTBOPEHHOTO BEIIECTBAY
39 Kontpomsras padora Ne2 mo teme «Kuciopoz. 0 Bubmmorexa [IOK
Bomopon. Boma» https://m.edsoo.ru/ff0d6342
40 OKCHIBL: COCTaB, KIaCCU(pUKAIIIL, HOMEHKIATypa 0 bubamorexa [OK
JbIL: ) s, yp https://m.edsoo.ru/ff0d664e
[Tonyuenne u XuMHU4YECKHE CBOMCTBA KUCIOTHBIX, bubaunoreka [JOK
41 0
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OCHOBaHUS: COCTaB, KIACCUPHUKAIIHS, 0 Bbubnuorexa [JOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonydyeHnune ¥ XUMHYECKHE CBOMCTBA OCHOBAHMI 0 bubmorexa OK
y https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, Kiaccupuka OMEHKJIaTypa 0 bubamorexa LIOK
HCIIOTHL: TaB npUKALHAS, HOMEHKJIAT
. -1 1, P https://m.edsoo.ru/ff0dfee2
45 ITonydeHnne 1 XUMHYECKUE CBOMCTBA KHUCIIOT 0 bubmorexa [IOK
Y https://m.edsoo.ru/ff0dfee2
46 Counu (cpenHue): HOMEHKIATypa, CIOCOObI 0 bubnuoreka [IOK
MOJy4YeHHs, XUMUYECKHE CBOHCTBA https://m.edsoo.ru/00ad9474
IT 6ota Ne 6. P
47 3Kpca1:3Tqu:Kazﬂpa 0Ta3a 0a cf m: H: iOc OBHBIC 1 (Texymas) Brbmmorexa IOK
[IEPUMEHTAIIBHBIX 4 110 TeEM HOBHEI T Pl
P A . ymt https://m.edsoo.ru/00ad9b7¢c
KJIACChI HEOPTAHUYECKUX COCTUHCHU I
I'enernyeckas cBA3b MEXKIY KilaccaMi Bbubnunorexa I[JOK
48 N 0
HEOPTaHMYECKUX COCIMHCHIH https://m.edsoo.ru/00ad9a50
bubaunoreka [JOK
49 00600 i 0
ODIICHHE 1 CHCTEMATHSAIITE SHAHHH https://m.edsoo.ru/00ad9cb2
Kontpomnsnas padora Ne3 mo teme "OcHOBHEIE bubnunoteka [JOK
50 . 0
KJIACChI HEOPTAHUYECKUX COCTUHCHUI" https://m.edsoo.ru/00ad9ela
IT
I e 0
) Py A https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
59 [lepnoanueckuii 3akon u [leproguueckas cucrema 0 Bbubnuorexa [JOK
XUMHYeCKHX 3aemMenToB .M. MenpaeneeBa https://m.edsoo.ru/00ada52c
53 Ilepmonapl, rpyIIEI, TOATPYIIITEI 0 bubmmorexa OK
PHOZEL, TPYTHEL, HOATPY https://m.edsoo.ru/00ada52¢c
Bbubnuorexa I[JOK
54 C .C A 0
TpoeHue aToMoB. COoCcTaB aTOMHBIX sifiep. M30ToIbI hitps://m.edsoo.ru/00ada342
C o
55 | omenerrron Mepwonprsecoit cxcrents JLIL. 0 BuGuorera LIOK
pHOA o https://m.edsoo.ru/00ada6bc
Menneneesa
X
apaKTepUCTHKA XI/IMI/I‘ICCI(OF? 3JIEMEHTA I10 €0 BuGmiorexa LIOK
56 nosioxkeHuto B [lepuonnueckoit cucreme /1. Y. 0

Menneneesa

https://m.edsoo.ru/00ada824
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3HadeHHe HCpI/IO,Z[I/I‘IeCKOFO 3aKOHa IJI1 pa3BUTHUSA

bubanoreka [JOK
57 AN M — yu4éHBIH 1 0
HayKH M IPakTHicH. /L CHACITECE — YHCHHIH, https://m.edsoo.ru/00ada96e
Mearor U TpaXIaHuH
53 DIEeKTPOOTPULIATETHHOCTh ATOMOB XUMUYECKUX | 0 bubnuoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubaunoreka [JOK
59 4 1 0
OHHA XAMHHCCKA CBAD https://m.edsoo.ru/00adac34
60 K N | 0 Bbubnunorexa I[JOK
OBaJICHTHAS TOJIIPHAst XUMUYICCKAsl CBS3b hitps.//m.cdsoo.ru/00adaab8
61 KoBaneHnTHas HenmoaspHas XHUMHAYECKas CBI3b 1 0 bubmorexa [OK
p https://m.edsoo.ru/00adaab9
bubaunoreka [JOK
62 C 1 0
TETICHD ORHCICHHIA https://m.edsoo.ru/00adae28
63 Ok « | 0 Bbubnunorexa I[JOK
UCJIATENIbHO-BOCCTAHOBUTEIILHBIC PEAKITUH hitps://m.eds00.ru/00adb076
64 OKHCIINTEIN ¥ BOCCTAHOBHUTEIIH 1 0 bubmorexa [OK
https://m.edsoo.ru/00adb076
bubaunoreka [JOK
65 06006 i 1 0
ODIICHHE 1 CHCTEMATHSAIITL SHAHHH https://m.edsoo.ru/00adb33¢c
66 Kontpomnsnas pabora Ne4 o teme «CtpoeHue | 0 bubnunoreka [JOK
aroMa. XMMHUYECKas CBI3b) https://m.edsoo.ru/00adb486
Bbubnuorexa [JOK
i 1
67 O00011IEHNE ¥ CHCTEMATH3aLMs 3HAHUM 0 hitps://m.cdsoo.ru/00ad9ch2
bubaunoreka [JOK
68 06006 i 1 0
ODIICHHE 1 CHCTEMATHSAII SHAHHH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 (3 Texymme)
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MMOYPOYHOE INVIAHUPOBAHHE 8-b KJIACC (3 4 B Hene10, BCero

102 gaca 3a ron)

KoaunuecTBO yacoB

Ne Hara JyleKTPOHHBbIE HU(POBBIE
Tema ypoka KoHTpoabHbI IpakTHyeckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE Pecypchl
e padoThl padoThI
| IIpeamer xumuu. Posb XMMUM B )KU3HU YEJIOBEKA. | 0 0 Bbubnuorexa [JOK
Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 IlonsTHe 0 MeTOMAX MO3HAHUSA B XUMHUU 1 0 0 bubmmorexa LIOK
A https://m.edsoo.ru/ff0d227¢
. Hp6aKT1/1quKasI paGOTa Ne 16 «IIpaBuna pagon)l B 1 . ! rex : BuGmorexa LIOK
nabopaTopuu U NpUEMBI 00OpAIICHHUS C TA0OPATOPHBIM TEKyIas hitps.//m.edsoo.ru/ff0d23dc
obopyaoBaHuEM»
Yuctele BemecTBa U cMecH. CriocoObl pasieeHus Brbmorexa HOK
4 e pett ' pasa 1 0 0 https://m.edsoo.ru/ff0d26ca
cMmeceit
https://resh.edu.ru
IIpaxktuyeckas pabora Ne 2 «Paznenenue cmeceit (Ha bubnunoteka [JOK
5 . 1 0 1 (Texymas)
NpUMepe OYHCTKH MOBAPEHHO COJIN)» https://m.edsoo.ru/ff0d28c8
Bbubnuorexa I[JOK
6 ATOMBI ¥ MOJIEKYJIBI 1 0 0 https://m.edsoo.ru/ff0d2a6¢c
https://resh.edu.ru
. Bxonnas koHTpoibHasA paboTa. XUMHUECKUE | bubnunoteka [JOK
3JIEMEHTHI. 3HAKH (CHMBOJIBI) XUMHUYECKUX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
bubaunoreka [JOK
8 A - 1 0 0
TOMHO-MOJICKy IApHOE yHeHHE https://m.edsoo.ru/ff0d2be8
9 [TpocThie U C10KHBIC BEIIECTBA 1 0 0 Brbmaorexa 10K
THIC U HBIE B TB
P . H https://m.edsoo.ru/ff0d2a6¢c
10 3aKOH MOCTOSIHCTBA COCTaBa BEIECTB. XUMHYECKas | 0 0 Bbubnuorexa [JOK
thopmyma. https://m.edsoo.ru/ff0d2d50
11 BameHTHOCTS aTOMOB XMMHUYECKHX JJICMEHTOB 1 0 0 Bubmaorexa 10K
https://m.edsoo.ru/ff0d2eae
12 BanentHocTh aToMO €CKHX 3JIEMEHTO 1 0 0 Brbmmorexa LIOK
HTHOCTb aTOMOB XMMHYECKHX JJIEMEHTOB
. https://m.edsoo.ru/ff0d2eae
13 OTtHOCHUTEeIbHAs aTOMHAs Macca. 1 0 0 Bbubnuorexa [JOK
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https://m.edsoo.ru/ff0d323c¢

14 OTHOocUTeNbHAs MOJIEKYJISipHas Macca Brbmorexa HOK
https://m.edsoo.ru/ff0d323c

15 MaccoBas 101 XMMHUYECKOT'0 3JIEMEHTA B Bbubnuorexa [JOK
COETUHEHNN https://m.edsoo.ru/ff0d350c¢
16 KonmnuectBo Bemectsa. Monbs. MonsipHast macca E‘:S::I;I/Or;ziasi(.)j 16045230
17 KonmnuectBo Bemectsa. Monbs. MonsipHast macca EES::I;I/EZIZiif 18045230
18 KonuuectBo BemectBa. Mosb. MossipHast Mmacca EZS:ZEZE&??: 18045230

Pu3nuecKkre U XUMUYECKUE ABJICHUS. XUMUYECKast Brbmmorexa LIOK
19 https://m.edsoo.ru/ff0d37fa

peaKiA https://resh.edu.ru

20 IIpu3Haky U ycia0BUs IPOTEKAHUS XUMUYECKHUX bubnunoteka [JOK
peakiuit https://m.edsoo.ru/ff0d3al6

11 3aKoH COXpaHEHHs MAcChl BEIeCTB. XUMHUECKHE bubnuoreka [IOK
YpaBHEHHUsI https://m.edsoo.ru/ff0d3b88

2 3aKOH COXpaHEHMs MACChI BEILIECTB. XUMHUECKHE Bubmmorexa [IOK
YpaBHCHHSA https://m.edsoo.ru/ff0d3b88

3 Briuuciienust KonuyecTBa, Macchl BEIIECTBA IO Bubmmorexa [IOK
YpaBHCHHUAM XUMHUYECKUX PEAKINH https://m.edsoo.ru/ff0d5708

24 BbIunciaeHuss KOJUYECTBA, MacChl BEIIECTBA 10 bubaunoreka [JOK
YpaBHEHHSIM XUMHYECKUX PEaKIni https://m.edsoo.ru/ff0d5708

25 Brliuucnenus konuyecTBa, Macchl ?GH.IECTBa 1o Bubmmorexa [IOK
YpaBHCHHUAM XAUMHUYECKUX PEAKINH https://m.edsoo.ru/ff0d5708

2% Brruuciienust KonuyecTBa, Macchl BEIIECTBA IO Bubmmorexa [IOK
YpaBHCHHUAM XUMHUYECKUX PEAKINN https://m.edsoo.ru/ff0d5708

7 Knaccugukarust XAMHISCKUX PEaKIii (COeIMHCHIS, bubnuoreka [IOK
pa3ioKeHHs, 3aMeIIIeHuUs, 0OMEeHa) https://m.edsoo.ru/ff0d3f34

23 Knaccudukanust XAMHISCKUX PEaKIHi (COeIMHCHIS, bubnuoreka [TOK

pasnoxeHus, 3aMelleH s, OOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JIoMOHOCOB — y4€HBIH-3HIUKIONEAUCT.

Bbubnuorexa [JOK

29 0
O0001IeHrE U CUCTEMATH3AINA 3HAHWI https://m.edsoo.ru/ff0d40c4
30 KonTponbnas padora Nel o teme «BerectBa u 0 bubnunoteka [JOK
XMMHUYECKHE PEaKIum» https://m.edsoo.ru/ff0d4290
31 Bo3nyx — cMmechk razos. Coctas Bo3ayxa. Kucinopon 0 Bbubnuorexa [JOK
— BIIEMEHT U TpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448¢e
32 Kucnopo, 3JIEMEHT U IpocToe BemecTBo. O30H 0 Brbmmorexa LIOK
pod P B ' https://m.edsoo.ru/ff0d448e
13 Du3nyuecKue U XUMHUYECKHE CBOMCTBA KUCIOPOAa 0 bubnunotexa [JOK
(peakiuu okucieHwus, ropenue). [loustue 06 okcumax https://m.edsoo.ru/ff0d4614
bubanoreka [JOK
34 I1 0 0
OIATHE 05 OKciax https://m.edsoo.ru/ff0d4614
Cr1oco0FI ToTy4eHHs KHCIOPOAa B JIAO0OPATOPUH U Bubmmorexa [IOK
35 0
MIPOMBIIUICHHOCTH. [IpuMeHeHne Kuciaopoaa https://m.edsoo.ru/ff0d497a
TemnoBoit 3¢ (hekT XUMUUECKOM PEaKIUH, TOHATHE O bubnuoreka [IOK
36 TEPMOXUMHYECKOM ypaBHEHHH, IK30- U 0 https://m.edsoo.ru/ff0d4790
JHJIOTEPMHYECKHUX PEAKIHIX https://resh.edu.ru
TemnoBoit 3¢ (hekT XUMUUECKOM PEaKIIUH, TOHATHE O bubnuoreka [IOK
37 TEPMOXUMHYECKOM ypaBHEHHH, IK30- U 0 https://m.edso0o.ru/ff0d4790
SHJIOTEPMHYECKHUX PEAKIHIX https://resh.edu.ru
TomnmuBo (HedTh, yroib u MeTaH). 3arpsi3HEHHE bubnunoteka [JOK
38 0
BO3JlyXa, CIIOCOOBI €r0 MPEJOTBPAIICHHUS https://m.edsoo.ru/ff0d4c4a
Ipaxtrueckas padora Ne 3 mo teme «[lomyuenne u Bubmmorexa [IOK
39 M 1 (xoHTpONBHAs)
coOHMpaHue KHCIOPOaa, H3YICHHE €T0 CBOUCTBY https://m.edsoo.ru/ff0d4ae2
40 Bonopon — 35eMeHT ¥ IPOCTOE BEILECTBO. 0 Bbubnuorexa [JOK
Haxoxxnenne B mpupoe https://m.edsoo.ru/ff0d4dd0
41 Du3nuecKue U XUMHYECKHE CBOIICTBA BOIOPOIa. 0 bubnunoteka [JOK
[Tpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
42 ITo € 0 KUCIIOTaX | CO. 0 Brbmmorexa LIOK
HATH UCIIOTaX U COJIIX
. 5 https://m.edsoo.ru/ff0d50d2
43 ITonsiTHE O KUCHOTAX U COAX 0 Brbmorexa LIOK

https://m.edsoo.ru/ff0d50d2
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Bbubnuorexa [JOK

44
Crioco0bI moTyueHHst BOAOPO/Ia B 1TaOOpaTOpHu 0 hitps.//m.edsoo.ru/ff0d4ddo
IIpaxktuyeckas padora Ne 4 o Teme «Ilomydenue u bubnunoteka [JOK
45 . 1 (koHTpONBHAs)
cobupaHKe BOJOPOIa, U3YUCHUE €TI0 CBOHUCTBY https://m.edsoo.ru/ff0d4f42
Bbubnuorexa [JOK
4 M i ¢ . A
6 OJIIpHBINA 00BEM Tra3oB. 3aKOH ABOTAIPO 0 hitps://m.edsoo.ru/f0d542¢
47 Brrunciaenns o0péMa, KOJIMYECTBA BEIIECTBA ra3a IO 0 Bbubnuorexa I[JOK
€ro M3BECTHOMY KOJIMYECTBY BEUIECTBA MIIH O0BEMY https://m.edsoo.ru/ff0d55a0
49 Brrunciennst 065EMOB ra30B 10 YPaBHEHUIO PEAKIIH 0 bubnunotexa [JOK
Ha OCHOBE 3aKOHa 00BbEMHBIX OTHOLICHUH I'a30B https://m.edso0o.ru/ff0d5708
bubanoreka [JOK
50 ) i 0
WU3UYECKUC U XUMUYCCKHE CBOMCTBA BOIBI hitps://m.edsoo.ru/f0d587a
51 dusnueckue €CKHe CBOMCTBA BO 0 bubamorexa LIOK
W3UYECKHE ¥ XUMHUYECKHAE CBOMCTBA BOJIBI
A https://m.edsoo.ru/ff0d587a
bubaunoreka [JOK
52 C i. [T § 0
octaB ocHOBaHUiA. [ToHsATHE 00 HHANKATOpPAX hitps://m.edsoo.ru/f0d59e2
. Bona kak pactBopuTensb. Half/fIHleHHbIe u . BuGmorexa LIOK
HEHACBIILICHHBIE pacTBOPBI. MaccoBasi 101 BelllecTBa hitps.//m.edsoo.ru/f0d5b40
B pacTBOpe
bubanoreka [JOK
54 M 0
ACCOBAS fIOTHA BeTlieetsa B pacTeope https://m.edsoo.ru/ff0d5b40
55 MaccoBast 10J1s1 BelecTBa B pacTBOpe 0 bubamorexa LIOK
Bast 107151 B TBA B PaCTB
AOIA BEL P P https://m.edsoo.ru/ff0d5b40
“ IIpakTnueckas pa60Tzi Ne 5u 10 TEME «VHpI/IrouTOBﬂeHI/Ie L ) BuGmorexa LIOK
paCTBOp?B C onpeeN€HHOM MacCoBOM 1oJel OHTPOJIbHAS hitps.//m.edsoo.ru/ff0d5cba
PacTBOPEHHOTO BEILIECTBA»
57 KonTponbhas padora Ne2 o teme «Kuciopos. 0 bubnunoteka [JOK
Bomopon. Bona» https://m.edsoo.ru/ff0d6342
58 Oxkc cocras, kiaccuduka OMEHKJIaTypa 0 Brbmmorexa LIOK
UJBI: COCTaB npHUKAINsA, HOMEHKIIAT
A ’ s, atyp https://m.edsoo.ru/ff0d664e
bub6 OK
59 OKCHABL: cOCTaB, KITacCHU(PUKAIN, HOMEHKIIATypa 0 nonmoteia [l

https://m.edsoo.ru/ff0d664e
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HonyquI/Ie " XUMHYCSCKHE CBOMCTBA KHUCJIOTHBIX,

Bbubnuorexa [JOK

60 0
OCHOBHBIX U aM()OTEpPHBIX OKCHOB https://m.edsoo.ru/ff0d664e
[TonyueHre u XuMUYECKHE CBOMCTBA KUCIIOTHBIX, bubanoreka [JOK
61 0
OCHOBHBIX ¥ aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
62 OcHoBa cocrTaB, Kiaccuuka OMEHKJIaTypa 0 Brbmaorexa 10K
HOBAHHS: COCTaB, KJIaCCH(PUKAIUA, HOMEHKIAT,
H yp https://m.edsoo.ru/ff0d67ca
63 OcCHOBaHUS: COCTaB, KIACCH(HUKANNS, HOMCHKIIATYpa 0 Brbmmorexa LIOK
' ’ Ht P https://m.edsoo.ru/ff0d67ca
64 Tlonydenne u XUMHUUYECKHE CBONCTBA OCHOBAHUU 0 Brbmorexa HOK
Y https://m.edsoo.ru/ff0d67ca
65 [Tomy4yeHnue 1 XUMHUYECKHE CBONCTBAa OCHOBAHU M 0 Bubmaorexa 10K
Y https://m.edsoo.ru/ff0d67ca
66 Kucnotsr: cocTas, kiaccupuka OMEHKJIaTypa 0 Brbmaorexa 10K
HCIOTHI: COCTaB n(uKanys, HOMEHKIIAT
’ e P https://m.edsoo.ru/ff0dfee2
67 KucnoTtsl: cocras, kinaccupukaiys, HOMEHKIaTypa 0 Bubmaorexa 10K
: ) nus, yp https://m.edsoo.ru/ff0dfee2
68 [TomydyeHnre u XUMUYECKHE CBONCTBA KUCIOT 0 Bubmaorexa 10K
y https://m.edsoo.ru/ff0dfee2
69 [Monyuenune €CKHE CBOMCTBA KHUCIIO 0 bubmorexa [OK
JyYEHHE ¥ XUMHUECKHE CBONCTBA KUCIIOT
Y https://m.edsoo.ru/ff0dfee2
70 Comu (cpenmHre): HOMEHKIATYpa, COCOOBI 0 bubaunoreka [JOK
TTONTyYCHHS, XHMHUIECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
Couu (KHCTIBIC U OCHOBHBIC): HOMEHKIJIATypa, CIIOCOOBI bubnuoreka [TOK
71 . 0
MOJTyYeHHs, XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ad9474
Co olfHBIE, CMella €, KOMILUIEKCHEIE):
72 om; (Ifl Ba HHI;I c Zlccl)lé HHI())I eMHH i s)301< e 0 Brbmmorexa LIOK
HOMEHKJIAT T bl TOJTyYE€HHS, XUMHUECKU
. ypa, Y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
Conum (nBOMHBIE, CMEITaHHBIC, KOMIUIEKCHEIC):
73 HOMeH(Ii[naT a, CIIOCOOBI TTOTYICHHS XI/IMI/I‘IZ‘,CI(I/IE 0 Brbmorexa HOK
N ypa, Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
IIpaxtudeckas padora Ne 6. Pemenune
P P bubanoreka [JOK
74 SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «OCHOBHBIE 1 (Texymas)

KJIaCChl HCOPIraHUYICCKUX COCHHHEHHﬁ))

https://m.edsoo.ru/00ad9b7¢c
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I'eneTndeckas cBsI3b MCIKAY KilacCaMH

Bbubnuorexa [JOK

75
HEOPTaHNYECKUX COCTIMHCHUI https://m.edsoo.ru/00ad9a50
76 I'eneTnueckast cBA3b MEXy KilacCaMu bubnunoteka [JOK
HEOPraHMYECKUX COCANHEHUIT https://m.edso0o.ru/00ad9as0
I'enernueckas cBA3b MEXIY KilacCaMu Bbubnuorexa [JOK
77 .
HEOPTaHNYECKUX COCTIMHCHUI https://m.edsoo.ru/00ad9a50
3 0606 . Bbubnuorexa I[JOK
00IIleHHE U CUCTEMATH3allNs] 3HAHUI
B 1 https://m.edsoo.ru/00ad9cb2
79 Kontponbnas padora Ne3 o teme "OcHOBHBIE bubnunotexa [JOK
KJIacChl HEOPTaHWYECKUX COeTUHEHHI" https://m.edsoo.ru/00ad9ela
20 [TepBble MOMBITKH KJIACCUPHUKAIMH XUMHYECKUX bubnunoreka [JOK
31eMeHTOB. [IoHsITHE O TPYIax CXOIHBIX SJIEMECHTOB https://m.edsoo.ru/00ad9ffa
’1 Ilepuonuueckuii 3akoH u [lepuoauueckas cucrema Bbubnuorexa [JOK
XuMuIeckux aneMmenToB J[.M. Menneneena https://m.edsoo.ru/00ada52c
2 I bubaunoreka [JOK
€pHOIbI, TPYIIIEI, I10 TIIBI
PHOAEL TPY APy https://m.edsoo.ru/00ada52c
bubaunoreka [JOK
83 Ctpoenne atomoB. CocTaB aTOMHBIX sifep. M30Tomnsl
p p https://m.edsoo.ru/00ada342
%4 C C 1 Bbubnuorexa [JOK
Tpoenue aroMoB. CocTaB aTOMHEIX saep. M30TombI
p siep https://m.edsoo.ru/00ada342
25 CrpoeHne dIEeKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB Bubmmorexa [IOK
[epuonnueckoii cuctemsr [I.11. Merneneesa https://m.edsoo.ru/00ada6bc
26 CtpoeHue JIeKTPOHHBIX 000J0YeK aTOMOB JJIEMEHTOB bubnuoreka [TOK
[Teproanueckoii cuctemsl JI.J1. Menneneera https://m.edsoo.ru/00ada6bc
XapakTepuCcTHKa XUMHUYECKOIO DJIEMEHTA 10 €ET0
%7 P P n . Lu Bbubnuorexa [JOK
nonoxkenuro B Ilepuonnueckoii cucreme /1. 1.
proa https://m.edsoo.ru/00ada824
Menneneena
XapaKTepUCTHKAa XUMHYECKOTI'0 JJIEMEHTA 110 €TO
" p P o 0 o bubanoreka [JOK
noJioxennio B Ilepuoanueckoii cucreme /1. Y.
prod https://m.edsoo.ru/00ada824
Menneneena
3nauenne [leproanyueckoro 3aKoHa Uil pa3BUTHS
pHoa ULP o bubanoreka [JOK
89 Hayku U npaktuku. [1.11. MenaeneeB — y4yEHblid,

neaaror M rpaXxXaaHuH

https://m.edsoo.ru/00ada96e
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90 DNIEKTPOOTPULIATENIBHOCTh ATOMOB XUMHUYECKHX | 0 Bubmmorexa [IOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
91 HNonnasg xumMudeckas CBSI3b 1 0 bubmmorexa HOK
https://m.edsoo.ru/00adac34
92 Kosanenrnas mo a; ecKas CBs3 1 0 bubmmorexa LIOK
BAJICHTHAS MOJIAPHAs XUMUY s CBSI3b
p https://m.edsoo.ru/00adaab8
93 KoBaneHTHas HemoaapHas XMMHYCCKasl CBSI3h 1 0 bubmorexa [IOK
p https://m.edsoo.ru/00adaab9
bubaunoreka [JOK
94 C 1 0
TCHCHE ORMCICHIA https://m.edsoo.ru/00adae28
bubanoreka [JOK
95 C 1 0
TETCHb OKHCICHHIA https://m.edsoo.ru/00adae28
96 Ox « | 0 Bbubnuorexa [JOK
UCIIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKIHH hitps://m.edsoo.r/00adb076
97 OKHCIUTEIEHO-BOCCTAHOBHUTCIBHBIC PEaKIITH 1 0 bubmmorexa OK
peaxtt https://m.edsoo.ru/00adb076
bubaunoreka [JOK
98 (0] 1 0
KHCMTEITH 1 BOCCTANOBHTEIH https://m.edsoo.ru/00adb076
. Bbubnuorexa [JOK
99 O000I11IeHNE U CHCTEMATH3aLM 3HAHUM 1 0 hitps://m.edsoo.ru/00adb33c
100 KontpomsHas pabora Ned mo teme «CtpoeHue aToma. | 0 Bubmmorexa [IOK
XuMHUIECKAs CBI3bY» https://m.edsoo.ru/00adb486
bu6 OK
101 O0001eHrE U CUCTEMATH3AINA 3HAHWI 1 0 h;p::lj/(iéelii.ru /00ad9ch2
b K
102 O00011IeHrEe U CUCTEMATHU3ALNS 3HAHHI 1 0 ubmmorexa [0

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 I[TIPOIT'PAMME

68

6 (3 Tekymue)
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INOYPOYHOE IIVIAHUPOBAHMHE 8-B KJIACC (2 4 B HeneJ10, Bcero 68 yacos 3a roja)

KosmuyecTBO 4acoB

Ne Hdara DJIeKTPOHHBIE HU(POBLIE
Tema ypoka KoHTposibHBI IIpakTnyeckue
117)1 Bcero U3y4YeHHus! o0pa3oBaTeIbHbIE PECYPCHI
e paGoThl padoThI
| [Ipenmer xumuu. Posib XMMHH B )KU3HU YEJIOBEKA. ) 0 0 Bbubnuorexa [JOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonatue o MeToaax MoO3HAHUS B XUMUHU 1 0 0 Brbmaorexa [10K
A https://m.edsoo.ru/ff0d227¢
. Hp6a1<mt1ec1<aﬂ pa6oTa Ne 16«Hpa131/ma paboTHI B 1 . ! rox ) BuGmorexa LOK
J1a00paTOpPHUX U MPUEMBI 0OpAIICHUS C TEKyIas hitps://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000Dy TOBAHUCM
Yuctelie BemecTBa U cMecH. CrocoObl pa3ieieHus Brbmorexa HOK
4 ¢ pett ' pasi 1 0 0 https://m.edsoo.ru/ff0d26ca
cMeceit
https://resh.edu.ru
[paktndeckas padora Ne 2 «Paznenenue cmeceit Bubmmorexka [IOK
5 . 1 0 1 (Texymas)
(Ha mpuMepe OYMCTKY TIOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
bubanoreka [JOK
6 ATOMBI B MOJIEKYJIBI 1 0 0 https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru
. XUMHUYECKHUE 3TEMEHTHI. 3HAKH (CMBOJIBI) | 0 0 bubnunoreka [JOK
XHUMUYECKUX 3JICMCHTOB https://m.edsoo.ru/ff0d2be8
bubaunoreka [JOK
8 IT 1 0 0
POCTRIE H CHOXHHIE Bemecta https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEK, o€ yUeHHe 1 0 0 Brbmmorexa IOK
TOMHO-M SIPHOE YUEHU
HKyIAp Y https://m.edsoo.ru/ff0d2d50
3aKOoH MOCTOSHCTBA COCTaBa BEIICCTB. XUMHUYECKas
10 ¢o a. BanmeHTHOCTH aTOMO eCK 1 0 0 Brbmmorexa IOK
MyJIa. HTHOCTb ATOMOB XHMHYECKUX
PMY L . https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OrHocuTenbHas aToMHas macca. OTHOCHTEIIbHAS bubaunoreka [JOK
11 1 0 0
MOJIEKyJISIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XMMHYECKOTr0 3JIEMEHTA B 1 0 0 Bbubnuorexa [JOK
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COEqUHEHNH https://m.edsoo.ru/ff0d350c¢
bubaunoreka [JOK
13 K . Mons. M 0
onyecTBO BeniectBa. Mok, MosspHas Macca hitps://m.edsoo.ru/f0d5230
Ouznyeckue €CKHUE sIBIIE X ecKa. bubamorexa LIOK
W3UYECKHE U XUMHUUYECKHE SIBJICHUS. XUMUYecKast
14 cax 0 https://m.edsoo.ru/ff0d37fa
nsi
peartt https://resh.edu.ru
15 [IpuzHaky U ycaoBHs NPOTEKAHUSI XUMUYECKUX 0 Bubmmorexa [IOK
peaxrmii https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHHUS MAcChl BEIIECTB. XUMHUUECKUE 0 bubnunorexa [JOK
ypaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus Kon4yecTBa, MacChl BEIIECTBA 110 0 bubaunoreka [JOK
YPAaBHCHHUSM XUMHUYECKUX PEaKIIUi https://m.edsoo.ru/ff0d5708
18 Krnaccuukamms XUMIYECKIX peaKIuit 0 Bbubnunorexa I[JOK
(coenuHEeHMS, pa3IOKCHNUS, 3aMEIIICHAs, 0OMEHA) https://m.edsoo.ru/ff0d3{34
19 M. B. JIoMOHOCOB — y4€HBII-IHIUKIIONEIUCT. 0 bubnunorexa [JOK
O0o001IeHre 1 CHCTEMaTH3aIMsI 3HAHUH https://m.edsoo.ru/ff0d40c4
20 Kontpomnsnas pabora Nel o teme «BemectBa u 0 bubnunoteka [JOK
XUMHUUYECKHE PEaKIui» https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecsk razos. Coctas Bo3ayxa. Kuciaopon 0 Bbubnuorexa [JOK
— DIIEMEHT U TpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
| e e e e 0
peaidt » TOPEHHE): https:/m.edsoo.ru/ff0d4614
OKCHAAX
oy Crioco0bI MoTyYeHHsI KHCIOPO/a B JTaA00OPaTOPUH U 0 bubnuoreka [TOK
MPOMBIIUIEHHOCTH. [IpMeHeHne Kuciopozaa https://m.edsoo.ru/ff0d497a
TemoBoit 3¢h(hekT XUMUIECKOH peaKny, MOHATHE Bubmmorexa [IOK
24 0 TEPMOXUMHYECKOM ypaBHCHUH, SK30- H 0 https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCCKUX PEAKITUIX https://resh.edu.ru
25 TormmmBo (HepTh, yrois U METaH). 3arps3HeHUE 0 Bubmmorexa [IOK
BO31yXa, CIIOCOOBI €T0 MPEIOTBPAIICHHUS https://m.edsoo.ru/ff0d4c4a
2% [Ipaktryeckas padora Ne 3 mo Teme «[lomyuenne u 1 Bubmmorexka [IOK
coOupaHue KUCIOPOAa, H3YICHHE €TO CBOMCTBY (KOHTpOIBHAS) https://m.edsoo.ru/ff0d4ae2
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BOI[OpO,I[ — JJICMCHT U IIPOCTOC BCUICCTBO.

Bbubnuorexa [JOK

27 0
Haxoxnenne B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dusnyeckue 1 XUMHUUECKHE CBOIICTBA BOOPOIA. 0 bubnunorexa [JOK
[Tpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITo € 0 KHCJIOTaX U CO. 0 Brbmmorexa IOK
HATH UCIIOTAaX M CONISAX
1 . https://m.edsoo.ru/ff0d50d2
30 Crioco0F!I morydeHus BOAOpoa B TabopaTopuu 0 Brbmmorexa IOK
Y AOPOA paToP https://m_edsoo.ru/ff0d4dd0
31 [MpakTuyeckas padora Ne 4 o Teme «Ilonmydenue n 1 bubnunorexa [JOK
coOupaHue BOJIOPOAA, U3yUEHUE €r0 CBOWCTB» (KOHTpOJIbHAS) https://m.edsoo.ru/ff0d4f42
bubaunoreka [JOK
32 M i 00BE .3 A 0
O/CIDHRIH OUBEM TA308. SAKOR ABOTAIPO https://m.edsoo.ru/ff0d542¢
B 0B
| Bt e e s 0
i Y Y Bell https://m.edsoo.ru/ff0d55a0
00BEMY
B 0B
34| peakuum na ocrione saxoms oGuérai orsomc 0 bimnorera LIOK
peart https://m.edsoo.ru/ff0d5708
rasoB
35 duznvecKue 1 XMMUYECKHUE CBOMCTBA BOJIBI 0 bubamorexa [OK
A https://m.edsoo.ru/ff0d587a
bubaunoreka [JOK
36 C i. I1 0 0
ocraB ocHoBaHMH. [ToHsTHE 00 MHIUKAaTOpaxX hitps://m.edsoo.ru/f0d59e2
B .H
57| nesacumensi pacraopi. Macconas Ao 0 bimnorera LIOK
B p pbL: A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PACTBOPE
38 Hrp}aI(TI/I‘IeCKaﬂ padota Ne 5 o Teme o | Butmorexa LIOK
«[IpuUroToBIICHHE PACTBOPOB C ONpeAeIEHHON
P . . P p e (KOHTpOJIbHAS) https://m.edsoo.ru/ff0dSeba
MaccoBOii Jioieil pacTBOPEHHOTO BEIECTBAY
39 Kontpomnsnas padora Ne2 o teme «Kuciopoz. 0 bubnunoteka [JOK
Bomnopoa. Boma» https://m.edsoo.ru/ff0d6342
bubaunoreka [JOK
40 O : 0
KCHJIBI: COCTaB, KJIaCCU(HKAIHsI, HOMEHKIATypa hitps://m.edsoo.ru/f0d664e
41 [HonydyeHnre u XUMHUYECKUE CBOMCTBA KUCIOTHBIX, 0 Bubmmorexa [IOK
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OCHOBHBIX U aM(I)OTepHBIX OKCHUI0B

https://m.edsoo.ru/ff0d664e

42 OCHOBaHU: COCTaB, KIaCCUBHUKAIIHS, 0 bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITomy4yenue €CKHe CBOICTBAa OCHOBAaHUH 0 bubamorexa LIOK
YeHHE U XUMUYECKUE CBOMCTBA OCHOBAHUM
. https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, Ki1accupuKaIys, HOMEHKIaTypa 0 Brbmmorexa IOK
) ’ Ht P https://m.edsoo.ru/ff0dfee2
45 ITonyueHne u XuMHUYECKHE CBOMCTBA KHCIIOT 0 Brbmorexa HOK
y https://m.edsoo.ru/ff0dfee2
46 Counu (cpenHue): HOMEHKIATypa, CIoCOObI 0 bubnuoreka [TOK
MOJTy4YeHHs, XUMUYECKHE CBOHCTBA https://m.edsoo.ru/00ad9474
I 6ota Ne 6. P
47 3Ki?‘1fil§§§i§nilb?§ia aq n: L:ee;: iOCHOBHHe 1 (Texymmas) Brbmorexa HOK
p A . ymt https://m.edso0.ru/00ad9b7¢c
KJIaCChl HEOPTAHUYIECKUX COETUHEHHID)
I'eneTnueckas cBA3b MEXIy KilacCaMu bubnunorexa [JOK
48 N 0
HEOPraHUYECKHX COCMHEHUI https://m.edsoo.ru/00ad9as0
bubaunoreka [JOK
49 O0o001eHre 1 cUcTeMaTH3alVsl 3HAHHUH 0
HHICHHE T CHETEMATHEATIDE SHAHHH https://m.edso00.ru/00ad9cb2
Kontpomsras padora Ne3 mo teme "OCHOBHEIC Bubmmorexa [IOK
50 >n 0
KJIaCCHl HEOPTaHUIECKUX COCTUHCHUH https://m.edsoo.ru/00ad9¢e1a
I
| oo b s 0
: Py A https://m.edsoo.ru/00ad9ffa
JJIEMEHTOB
5 Ilepronuueckuii 3akoH u Ileproaudeckas cucrema 0 bubnunorexa [JOK
xuMudeckux 3aementoB J[.M. Menneneesa https://m.edsoo.ru/00ada52¢
53 Hepio o 0 Bbubnuorexa I[JOK
HOJIbI, TPYIIIIBI, TIOATPYIITHI
PHOJBL, TPY » OAPY https://m.edsoo.ru/00ada52c¢c
Bbubnuoreka [JOK
54 C .C .1 0
Tpoenue aToMoB. CocTaB aTOMHBIX sijiep. M30Tomb hitps://m.cdsoo.ru/00ada342
CTpoeHHE AIEKTPOHHBIX 06uonoqe1< aTOMOB BuGmorexa LIOK
55 anemeHToB Ilepuoanueckoii cucrems [.H. 0

MenaeneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XUMHYCCKOTO 3JICMCHTA 110 €TI0

bubanoreka [JOK
56 11 7 .. 1 0
nonoxennto B [lepnommaeckoii cucreme /] hitps://m.edsoo.ru/00ada824
Menneneesa
- 3HazeHHe Hipniﬂn‘;;(oﬁ 3aKOHa IS pa3uBnT1:1;1 1 . BuGmorexa LIOK
Hayku U npaktuku. JI.1. MenneneeB — y4€HbIH, hitps://m.eds0o.ru/00ada%6e
MeIaror U TpaKIaHuH
53 DIEeKTPOOTPULIATETHHOCTh ATOMOB XUMUYECKUX | 0 bubnuoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubnuorexa [JOK
59 HNonnas xuMuyeckasi CBI3b 1 0 https://m.edsoo.ru/00adac34
60 KoBaneHnTHas mojggpHas XUMHYeCcKas CBA3b 1 0 bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenoaspHas XUMHAYECKas CBI3b 1 0 bubmmorexa OK
p https://m.edsoo.ru/00adaab9
Bbubnuorexa [JOK
2 1
6 Crenen, okucrenus 0 https://m.edsoo.ru/00adae28
63 OKHCIINTEIEHO-BOCCTAHOBHUTEIBHBIC PEAKITUH 1 0 bubmorexa [OK
peaxtt https://m.edsoo.ru/00adb076
64 OKHCIINTEIN ¥ BOCCTAHOBHUTEIIH 1 0 bubmmorexa HOK
https://m.edsoo.ru/00adb076
bubaunoreka [JOK
65 0606 7 1 0
ODIICHHE 1 CHCTEMATHSAII SHAHIH https://m.edsoo.ru/00adb33¢c
66 Kontpomsnas pabora Ned mo teme «CtpoeHue | 0 Bubmmorexa [IOK
aToMa. XHMHYECKAs CBSI3hY https://m.edsoo.ru/00adb486
Bbubnuorexa [JOK
67 00600 i 1 0
ODIICHHE H CHCTEMATHALIHA SHAHMIH https://m.edsoo.ru/00ad9cb2
bubaunoreka [JOK
68 00600 i 1 0
ODIICHHE 1 CHCTEMATHSAII SHAHHH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 (3 Texymme)
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INOYPOYHOE IIVIAHUPOBAHMHE 9-A KJIACC (2 4 B HefeJ110, Bcero 68 yacos 3a rona)

JlaTa
KosmyecTBo yacos
M3y4eHust DJIeKTPOHHbBIE N (ppoBbIE
No
Tema ypoka Kourpo mwian | ¢akr o0pa3oBaTejbHbIe
n/n B IpakTHyeckue
cero JIbHbIE
padoThI pecypeel
padoThI
| Ilepronuueckuit 3akoH. Ileprnoauueckas cucrema | 0 0 bu6nuoreka [TOK
xuMudeckux seMentoB [ 1. Menneneesa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX ) 0 0 Bubmmorexa [IOK
AJIEMEHTOB TIEPBHIX TPEX TIEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccugukaris 1 HOMEHKIaTypa HEOPTaHUIeCKUX | 0 0 Bubmmorexa [IOK
BEILECTB https://m.edsoo.ru/00adb7e2
Bunbl XuMu4ecKkon CBS3HM U THUIIBI KPUCTAIITMUECKHUX bubnuorexa [JOK
4 < 1 0 0
peméTok https://m.edsoo.ru/00adbac6
Konrponbnas padora Nel no teme «[loBTOpeHue u
5 yrIyOJicHHEe 3HAHWI OCHOBHBIX Pa3esioB Kypca 8 1 1 0
KJacca
Krnaccugukarms XUMHYeCKIX peakIiii Mo pa3InIHbIM Bubmmorexa [IOK
6 1 0 0
MIpU3HAKaM https://m.edsoo.ru/00adbcb0
7 ITonsartue o ckopocT XuMU4eckoi peaxkuuu. [lonsrue o | 0 0 bu6nuoreka [TOK
TOMOT'€HHBIX U T€TEPOr€HHBIX PeaKkIUsIX https://m.edsoo.ru/00adbe9a
IlonsiTie 0 XuMHYeCKOM paBHOBeCUU. DAKTOPHI,
2 p = p | 0 0 Bubnmorexa [IOK
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOH peakiuu 1
o P peartt https://m.edsoo.ru/00adc28¢c
MOJIOKEHHE XMMUYECKOTO PaBHOBECHUS
bubnuorexa [JOK
9 OKHCITUTENBHO-BOCCTAHOBUTEBHBIE PEaKIHH 1 0 0
P https://m.edsoo.ru/00adcade
Teopus >nekTpoauTHUecKoi aucconranuy. CUIbHBIE U Bubmmorexa [IOK
10 1 0 0
ci1a0bIe SJIEKTPOIUTEI https://m.edsoo.ru/00adcd68
1 i . | 0 0 bubnuorexa [JOK
OHHBIC YPaBHEHUS PEaKIUH
P beaidt https://m.edsoo.ru/00add448
X . . bubnuorexa [JOK
NMHYECKNE CBOWCTBA KHCIOT U OCHOBAHUH B CBETE
12 1 0 0 https://m.edsoo.ru/00add5d8

MIPECTaBICHAN 00 IEKTPOIUTHICCKOMN TUCCOIHAIIII

https://resh.edu.ru
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13 Xumudeckue cBOMCTBa CoJIel B CBETE IPEACTaBICHUH 00 0 Bubnmoreka [IOK
ANEKTPOTUTHICCKON ICCOIHAIIH https://m.edsoo.ru/00add8b2
14 IlonsTue o ruapom3e coei 0 buommorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O0o0uIeHne U cUCTeMaTH3alus 3HAHUH 0 bubmorexa LIOK
HHUC U CHCTEMATU3aIUs 3HAHUIN
B H https://m.edsoo.ru/00addd12
[Ipaktraeckas padora Ne 1. «Pemrenne Bubmmorexa [IOK
16 1 (koHTpONBHAs)
AKCICPUMCHTANBHBIX 32/1aW» https://m.edsoo.ru/00addbfa
17 KonrponbHas padora Ne2 1o teme «IJIEeKTpOTUTHIECKAs 0 bu6nuoreka [TOK
Jcconyanysl. XMMHUUECKHE Peakiii B PaCTBOPaX) https://m.edsoo.ru/00addecO
OO01mas XxapaKTepUCTHKA TaJIOTCHOB. XUMHUUECKUE bubmorexa LOK
18 CBOL;CTBa sa 0 IEMG e 1008 ’ 0 https://m.edsoo.ru/00addfe2
puMep P https://resh.edu.ru
19 XnopoBonopoa. ConsiHast KHCIIOTa, XUMHUYECKHE 0 Bubnuorexa [IOK
CBOMCTBA, TONyYCHHUE, TPUMCHECHUE https://m.edsoo.ru/00ade104
[paktraeckas padora Ne 2 o Teme «[lomyuenne Bubmmorexa [IOK
20 o N . 1 (Texymas)
COJISTHOHM KUCIIOTHI, M3yUCHHE €€ CBOCTBY https://m.edsoo.ru/00ade348
71 BplunciieHus 1o ypaBHEHUSAM XUMUUYECKUX PEAKLUM, 0 bu6nuoreka [TOK
€CITH OJIMH U3 PEarcHTOB JaH B H30bITKE https://m.edsoo.ru/00ade488
bubnuorexa [JOK
22 OO1as xapakTepucTHKa 3JieMeHTOB VIA-rpymiisl 0
B paicrep 24 https://m.edsoo.ru/00ade64a
AmnorpomHble MoguduKanun cepbl. HaxoxaeHne cepsl
23 ueé cope HHCHUN : 1'1(1)1/1 oue XI/II;M%CKHG czllaoﬁcmap 0 buommorexa LIOK
A PHPOAE- https://m.edsoo.ru/00ade64a
cepal
24 CepoBojopoll, cTpocHHE, PH3HISCKIEC U XUMUICCKUE 0 Bubmmorexa [IOK
CBO¥CTBA https://m.edsoo.ru/00ade802
)5 Oxcubl cepbl. CepHast KUCIOTa, GU3UICCKUC U 0 bubnuorexa [IOK
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
X7MUYECKUe peaKilvi, JIe)KAIIIe B OCHOBE
2% MIPOMBIIIIICHHOTO CII0c00a MOTyYeHUS CEPHOI KHCIIOTHI. 0 Bubmmorexa [IOK
XuMudgeckoe 3arps3HeHUE OKPYKaIOIeH Cpebl https://m.edsoo.ru/00adec8a
COCIMHEHUSIMH CEPbI
27 Brruncnenne MaccoBoi 10J1M BbIX0/a MIPOAYKTa peakLuu 0 Bubnmorexa [IOK
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https://m.edsoo.ru/00adec8a

OO1as XxapakTepuCTHKa dJIeMEHTOB VA-rpynibl. A30T,

Bubnmorexa [IOK

28 0
paCHpOCTpaHeHH? B IPHPOZIC, QHsIIeCKhe i https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMMUaK, ero GU3NIECKrue i XUMAIECKHAE CBOHCTBA, Bubnmorexa [IOK
29 0
MOJTyYCHUE U IPUMEHECHUE https://m.edsoo.ru/00adf004
[pakrraeckas padora Ne 3 o Teme «[lomyduenne Bubmmorexa [IOK
30 . 1 (Texymas)
aMMHaKa, I3y4eHHe er0 CBOMCTBY https://m.edsoo.ru/00adf180
31 A30THas KUCIIOTa, ¢€ (HU3NICCKHUE U XUMUYCCKHE 0 bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/00adf306
" .
" CH:H:SOB&HI/IG HOI/I6TpeaT0uB 1; COHeH;tZI;z:H B3Kae‘leC:"Be . BuGmorexa LIOK
MUH BHBIX HUH. XUMIY IpSIBHEHU
pai . yAoop p https://m.edsoo.ru/00adf518
OKpY>XKaIolIeH cpelbl COSJUHEHUSIMH a30Ta
13 Dochop. Oxcun pochopa (V) u pocdopras kuciora, 0 Bubmmorexa [IOK
¢u3ndecKre U XUMUYEeCKHAE CBOHCTBA, TIOTyICHUE https://m.edsoo.ru/00adf68a
34 Hcnonp3oBanue GocdaToB B kKauecTBE MUHEPATHHBIX 0 Bubmmorexa [IOK
ynoOpeHnii. 3arps3HeHne IPUPOIHON cpenbl pochaTaMu https://m.edsoo.ru/00adfc20
35 Yraepon, pacnpocTpaHeHUE B IPUPOIE, prusnyeckue u 0 bubnuorexa [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
O
KCj/I,Z[I)I yrieposa, ux GU3N4ecKue U XUMUYECKHUe BuGmorexa LIOK
36 CBOMCTBA. DKOJOTHYECKUE MPOOIEMBI, CBSI3aHHBIE C 0
https://m.edsoo.ru/00adfebe
okcuaoM yriaepoaa (IV)
37 VYroybHas KUCI0Ta B €€ CO. 0 bromiorexa LIOK
roJIbHast KUCIIOTa U JIH
https://m.edsoo.ru/00ae006¢
II 6ota Ne 4 "1
38 pi‘;TTZCI;a”azz (I)<sz1 ec0 eH \ 1elmweeaK OquZHIzIae OoHa 1 (Texymas) brbmmorexa LIOK
TJIEKUCIIoro ra3a. KauectBennas usl H Hat- T b
Y " peardt P vt https://m.edsoo.ru/00ae027¢
WOH
39 IlepBoHauanbHBIEC MOHATHA 00 OPTaHMUYECKUX BEIECTBAX 0 bu6nuoreka [TOK
KaK O COeIMHEHHSX yIiieposa https://m.edsoo.ru/00ae054e
40 Kpe 1 erO COCHHE 0 Bubnmorexa [IOK
MHHH H er MHEHUS
P A https://m.edsoo.ru/00ac080a
[paktraeckas pabora Ne 5. Pemmenne Bubmmorexa [IOK
41 1 (koHTpONBHA)

OKCIICPUMCHTAJIbHBIX 3a/4a4 1O TCMC «Baxueimme

https://m.edsoo.ru/00ae0bf2
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HEMECTAJIJIBI U UX COCONHCHU )

Kontpombnas pabora Ne3 o teme «BakHeiimnue

bubnnorexa [JOK

42 0
HEMETAIUILI U UX COCIUHEHU» https://m.edsoo.ru/00ae0el8
O0mas xapakTepUCTHKAa XUMHICCKUX 3JICMEHTOB —

43 METaJUIOB. MeTamndecKas CBs3b U METaJUTHIeCKas 0 Bubnmorexa [IOK
KpHUCTaLTHIecKas pemérka. Puzndeckne CBOUCTBA https://m.edsoo.ru/00ael103e
METaJIJIOB

m XUMHYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUI 0 Bubmmorexa [IOK
PSA HATIPSHKEHUI METaJIOB https://m.edsoo.ru/00ael 156
06 0 .C .

45 | Butancrermua o ypasreruay xinrsccian pearia 0 BnGmorexa 10K

My PeaKiui, https://m.edsoo.ru/00ael 156
€CITH OJIMH M3 PEarcHTOB COACPIKUT IPUMECH

46 IlonsTHE O KOPPO3UU METAIIIOB 0 Bubmmorexa [OK

PP https://m.edsoo.ru/00ael1278
Bubnmoreka [IOK

47 0
Ienourpie MeTanel https://m.edsoo.ru/00ae14b2

48 OKcHuapl ¥ THAPOKCUALI HATPHUS M KaJIHs 0 bromiorexa LIOK

A AP A P https://m.edsoo.ru/00ae14b2

49 IlemouHo3eMeIbHBIC METAUIBI — KAIBIMA M MarHUK 0 Bubmmorexa [OK

H https://m.edsoo.ru/00ael5e8
bubnuorexa [JOK

50 B i 0

RHCHIIIE COCMHCHI KATbLI https://m.edsoo.ru/00ael5e8

51 O600I1IeHHEe U CHCTEMATHU3alNs 3HAHUH 0 https://resh.edu.ru

52 JKEcTKOCT BOIBI U CIIOCOOBI €€ yCTpaHEeHHs 0 Bubmmorexa [OK

A yerp https://m.edsoo.ru/00ac1886
IIpaxtryeckas padora Ne 6 mo Teme "XKEcTKOCTh BOABI U bu6nuoreka [TOK
53 . " 1 (Texymas)
METO/IbI €€ YCTpaHEHHs https://m.edsoo.ru/00aelae8
Bubnmorexa [IOK
54 A 7 0
ATOMHIHIH https://m.edsoo.ru/00aeclc64
buo OK
55 AwmpoTepHbIC CBOICTBA OKCHIA U THAPOKCHIA 0 nomorexa 11

https://m.edsoo.ru/00aelc64
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Bubnmoreka [IOK

K 1
36 eeso 0 https://m.edsoo.ru/00ae1d86
bubnuorexa [JOK
57 O 11 111 1 0
KCHABI, TUApOKCcHAbl u cou xkene3a (II) u sxemesa (I11) hitps://m.edsoo.rw/00ae35¢6
58 O00011EHNE U CHCTEMATH3aLNs 3HAHUI 1 0 https://resh.edu.ru
IT 6ota Ne 7. P
59 BKZ?TI;TT;EE::HI;?{B?iia aq 1'10e L::;I: iBanmeﬁmne 1 1 (KOHTpOJIbHAS) Bubmmorexa [OK
p ! p https://m.edsoo.ru/00ae3de8
METAJUIBI X KX COEIMHEHMUS
Brrancienus mo ypaBHSHHSIM XUMAYECKAX PEaKITHA,
€CITH OJIMH M3 PEarcHTOB JaH B H30BITKE WIIA COINCPIKUT Bubnmorexa [IOK
60 . 1 0
mpuMecH. BEIaucieHnss MaccoBOM JOMH BEIXOa https://m.edsoo.ru/00ael1750
MIPOAYKTa PEaKIHH
61 O00011EHNE U CHCTEMATH3ALNS 3HAHUIM 1 0 https://resh.edu.ru
62 Kontponpaas padora Ned mo Teme «BaxkHeiimrie | 0 httos://resh.eduru
METAJUIBI X MX COEIMHEHHUS .
63 BemecTBa 1 Marepuaiibl B NOBCEHEBHON KU3HU | 0 Bubnmorexa [IOK
YyeJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHAMHYECKOE 3arpsI3HEHUE OKPY KAIOMICH Cpebl 1 0 bubamorexa [IOK
p 24 HHer epea https://m.edsoo.ru/00ae4270
bu6 OK
65 Posb XuMuM B pelIeHUH 3KOJIOTHIECKHUX polIeM 1 0 h;pil;/(:;i;ii.m 100264270
Bubnmoreka [IOK
7 1
66 O00011EHNE U CHCTEMATH3aLNs 3HAHUI 0 hitps://m.edsoo.ru/00ac0d0a
Bubnmoreka [IOK
67 00600 7! 1 0
ODIICHHE 1 CHCTEMATHSAII SHAHHIH https://m.edsoo.ru/00adb33¢c
bu6 OK
68 O06001IEHNE U cCUCTEMATH3aIis 3HAHUI 1 0 h;pil;/(:;i;ii.m /00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 (4 Texymue)
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INOYPOYHOE INIVIAHUPOBAHME 9-b KJIACC (3 4 B Henento, Bcero 102 yacos 3a roa)

JlaTa
KosmyecTBo yacos
M3y4eHust DJIeKTPOHHbBIE N (ppoBbIE
No
Tema ypoka Kourpo mwian | ¢akr o0pa3oBaTejbHbIe
n/n B IpakTHyeckue
cero JIbHbIE
padoThI pecypeel
padoThI
| Ilepronuueckuit 3akoH. Ileprnoauueckas cucrema | 0 0 bu6nuoreka [TOK
xuMudeckux seMentoB [ 1. Menneneesa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX ) 0 0 Bubmmorexa [IOK
AJIEMEHTOB TIEPBHIX TPEX TIEPHOIOB https://m.edsoo.ru/00adb6b6
3 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX | 0 0 Bubmmorexa [IOK
AJIEMEHTOB TIEPBHIX TPEX TIEPHOIOB https://m.edsoo.ru/00adb6b6
Knaccugukarys 1 HOMEHKIaTypa HEOPTaHUIECKUX bubnuorexa [IOK
4 1 0 0
BEILIECTB https://m.edsoo.ru/00adb7¢2
5 Knaccugukarys 1 HOMEHKIaTypa HEOPTaHUIECKUX | 0 0 bubnuorexa [IOK
BEILIECTB https://m.edsoo.ru/00adb7¢2
Bunbl xumMudecKkon CBA3M U TUIBI KPUCTATIMUECKUX Bubnmorexa [IOK
6 R 1 0 0
peméTok https://m.edsoo.ru/00adbac6
Konrponbnas padora Nel o teme «[loBTOpeHue u
7 yriIyOJicHHEe 3HAHWH OCHOBHBIX Pa3lesioB Kypca 8 1 1 0
KJacca»
Knaccuukaipss XAMHYSCKUX PEaKIHii [0 Pa3InIHbIM bubnuorexa [IOK
8 1 0 0
NpU3HaKaM https://m.edsoo.ru/00adbeb0
Krnaccuukarms XUMHYeCKIX peakIiii Mo pa3InIHbIM Bubmmorexa [IOK
9 1 0 0
TIpU3HAKaM https://m.edsoo.ru/00adbcb0
10 [TonsTre o ckopocTH XUMHUYECKOH peakuu. [Tonstue o | 0 0 Bubmmorexa [IOK
TOMOTCHHBIX M T€TEPOTCHHBIX PEaKIIHIX https://m.edsoo.ru/00adbe9a
IlonsiTie 0 XuMHYeCcKOM paBHOBeCUU. DAKTOPHI,
1 p = p | 0 0 Bubnmorexa [IOK
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOH peakiuy 1
n P peartt https://m.edsoo.ru/00adc28¢c
TMIOJIOKEHHE XMMUYECKOTO PaBHOBECHUS
ITonsitie 0 XuMHYeckoM paBHOBecUU. DAKTOPHI,
p = P Bubnmorexa [IOK
12 BIIMSIIOIIME HA CKOPOCTh XUMHYECKON peaKIuy U 1 0 0

TIOJIOKEHUE XUMUYECKOI0 paBHOBECHA

https://m.edsoo.ru/00adc28¢c
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13 OKHCIINTENHLHO-BOCCTAHOBHUTE € peak 1 0 bubmmorexa LIOK
HUCIIUTEIBLHO-BOCCTAHOBUTEIBHEL 15044
e . peaxtt https://m.edsoo.ru/00adcade
14 OKHCITUTEIbHO-BOCCTAHOBHUTEIIBHEIC PEaKIITH 1 0 bubmmorexa [OK
peaxtt https://m.edsoo.ru/00adcade
15 Teopus snekTpoauTHUecKOl aAucconranuy. CUIbHBIE U 0 Bubnuorexa [IOK
ci1a0bIe SJIEKTPOIUTEI https://m.edsoo.ru/00adcd68
16 Teopus snekTpoauTHUecKoi aucconranuy. CUIbHBIE U L 0 Bubnmorexa [IOK
ci1a0ble SJIEKTPOIUTEI https://m.edsoo.ru/00adcd68
17 Wonnrle ypaBHE KOMH 1 0 bubmmorexa [OK
w H https://m.edsoo.ru/00add448
bubnmoreka [IOK
18 u i 1 0
OFHRIS YPABHCHI peartit https://m.edsoo.ru/00add448
X B . B . Bubnmoreka [IOK
19 HeMiqzc :e Cf (:)ZCSTB:K H(;HOT " (;C;(())]iaHH:CZ CBzTe 1 0 https://m.edsoo.ru/00add5d8
Il TaBJICHUNI TPOJIUTHY W o Haruu
e & AICKTpOT A tan https://resh.edu.ru
X €CKHe CBOMCTBA KMCJIOT M OCHOBAaHMI B CBETE bromiorexa LIOK
MMHUYECKUE CBOMCTBA KUCIIOT U OCHOBAHUM B CBET
20 erCTABICHI 06 ek oH ccKoii TCCOLMa 1 0 https://m.edsoo.ru/00add5d8
Il TaBJICHUN TPOJIUTHY W 1 Haruu
ez & AICKTPOT A tan https://resh.edu.ru
XMMHYECKHe CBOIMCTBA COJIel B CBETE NPE/ICTABICHUH 00 bubnuorexa [IOK
21 N 1 0
IJIEKTPOIUTUUCCKON THCCOIUAIIH https://m.edsoo.ru/00add8b2
XMMHYeCKHe CBOICTBA CoJiel B CBETE NPE/ICTABICHUH 00 bubnuorexa [IOK
22 N 1 0
3JIEKTPOIUTUUCCKON TCCOIUAIIH https://m.edsoo.ru/00add8b2
23 Ilo eo 0JIH3€ COJIEH 1 0 bubmmorexa LIOK
HSTHE O TH U 71
/PO . https://m.edsoo.ru/00add9d4
Bubnmoreka [IOK
24 00600 7! 1 0
00IIIEHHE ¥ CUCTEMATHU3ALlAs 3HAHUI hitps://m.cdsoo.r/00addd12
25 IIpaxTrnyeckas pabora Ne 1. «Pemienue | 1 ) bubnuorexa [IOK
KOHTPOJIbHAS
9KCTIEPUMEHTAIIBHBIX 3a]1au» P https://m.edsoo.ru/00addbfa
2% Kontponpaas padora Ne2 mo teme «DIEKTPOIATHISCKAS | 0 Bubmmorexa [IOK
JUCCOIHMAINS. XUMHUECKUE PEaKIINH B PaCTBOPAX» https://m.edsoo.ru/00addecO
Bubnmorexa [IOK
27 OO0mas xapakTepUCTHKA TaIOTCHOB. 1 0 https://m.edsoo.ru/00addfe2

https://resh.edu.ru
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Bubnmoreka [IOK

28 Xumudeckue cBOMCTBa Ha MpUMepe Xitopa 0 https://m.edsoo.ru/00addfe2
https://resh.edu.ru
Xnoposogopoa. CosiHasi KUCTIOTa, XUMUYECKUE bubnuorexa [IOK
29 . 0
CBOHCTBA, MOJy4eHHE, IPUMEHEHHE https://m.edsoo.ru/00ade104
Xnoposogopoa. ColisiHas KUCTIOTa, XUMUYECKUE bubnuorexa [IOK
30 . 0
CBOHCTBA, MOJy4eHHE, IPUMCHEHHE https://m.edsoo.ru/00ade104
[paktraeckas padora Ne 2 o Teme «[lomyduenne Bubmmorexa [IOK
31 o N . 1 (Texymas)
COJISTHOHM KUCIIOTHI, M3yUCHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
1 Brruncnenus o ypaBHEHUSIM XUMHYECKUX PEAKLIUHT, 0 Bubmmorexa [IOK
€CIT OJIMH U3 PEarcHTOB JaH B M30BITKE https://m.edsoo.ru/00ade488
Bplunciienus o ypaBHEHUSAM XMMUUYECKUX PEaKLUM, bu6nuoreka [TOK
33 0
€CITU OJIMH U3 PEarcHTOB JaH B H30bITKE https://m.edsoo.ru/00ade488
34 CoennHeHNS TAJIOTEHOB: XHMHWYECKHE CBOMCTBA, 0 Bubnuorexa [IOK
MIOJTyYCHHUE, IPIMCHCHIE https://m.edsoo.ru/00ade104
35 CoenvHeHHUS TAJIOTEHOB: XHMHUYECKHE CBOMCTBA, 0 Bubnmorexa [IOK
MOJTyYCHHUE, IPIMCHEHIE https://m.edsoo.ru/00ade104
bubnuorexa [JOK
36 06 VIA- 0
1ast XapakTePUCTHKA DIICMEHTOB TPYIIITEL hitps://m.edsoo.ru/00ade64a
bubnuorexa [JOK
37 OO11as xapakTepucTHKa dyieMeHTOB VIA- 0
s RADARTOPHOTHER SHEMEHTOB TPy https://m.edsoo.ru/00ade64a
A .H
38 | et covmmenat » apupon. Xmsecne coorne. 0 BuGamorexa LIOK
A PHPOAE- https://m.edsoo.ru/00ade64a
cepal
39 XUMHYECKHE CBOMCTBA CEpbI 0 brbmmorexa LIOK
P https://m.edsoo.ru/00ade64a
40 CepoBoiopoi, CTpocHKE, PU3UUCCKUE U XUMUICCKUE 0 bubnuorexa [IOK
CBOMCTBa https://m.edsoo.ru/00ade802
41 Oxcupibl ceppl. DU3NUECKUE U XMMHUYECKHUE CBOMCTBA, 0 Bubnmoreka [IOK
MIpUMEHECHUE https://m.edsoo.ru/00adea28
47 CepHas KUCIIOTa, GUINIECKUC H XUMUIECKHAE CBOHCTBA, 0 Bubmmorexa [IOK

IIPUMCHCHUC

https://m.edsoo.ru/00adea28
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XuMHIecKue peaknuu, Jexalune B OCHOBC
IIPOMBIIIJICHHOTO crocoba MOJIy4YCHUA CepHOi’I KHUCJIOTHI.

Bubnmoreka [IOK

43 0
XuMudeckoe 3arps3HeHUE OKPYKaoMIeH Cpebl https://m.edsoo.ru/00adec8a
COCIMHEHUSIMH CEPBI

44 Brruncnenue MaccoBoi 10y BbIX0/1a MPOAYKTA pEakLuu 0 Bubmorexa LOK

A A8 HIpOAyIcTa peaitt https://m.edsoo.ru/00adec8a

45 Brrunciienue MaccoBO# 10JI BBIXOJA IPOLYKTA PEaKLUu 0 Bubmorexa LOK

A i3 [pOIIyKTa peatdy https://m.edsoo.ru/00adec8a
OO01as xapakTepUCTHKA 3IEMEHTOB V A-TpyIIIIbL. A30T,

46 acLll'Il OCT, F;HEHI/I:I)G B IIPUPOAE (1)1431/1%01(1/15 ZI 0 Bubmorexa LOK
pactipoctp . PHPOAE, https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA

47 A30T, pacrpocTpaHeHHE B IPHPOJE, HU3NIeCKre 1 0 Bubmmorexa [IOK
XAMAYECKHE CBOWCTBA https://m.edsoo.ru/00adeeca6
AMMHaK, ero pU3MYECKUe U XUMUYCCKUE CBOICTBA, bubnuorexa [JOK

48 0
MOJy4eHHEe U IPUMEHEeHNE https://m.edsoo.ru/00adf004
IIpaxtryeckas padora Ne 3 o Teme «Ilomyuenue bubnuoreka [TOK

49 P p . y 1 (Texymas) 1
aMMHMaKa, U3y4eHHEe ero CBOHCTBY https://m.edsoo.ru/00adf180

50 A3OTHas KUCIOTA, ¢ Pru3ndeckne N XUMHICCKIE 0 Bubmmorexa [IOK
CBO¥CTBA https://m.edsoo.ru/00adf306

51 A3OTHas KUCIOTA, e€ Pr3ndecKkne N XUMHICCKIE 0 Bubmmorexa [IOK
CBO¥CTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHNe HUTPATOB M COJICi aMMOHHMS B KaYeCTBE

52 epa 00 pe i X €CKOe 3arpsi3HEHUE 0 bubmorexa LIOK
MUHEPaIbHBIX HUH. XUMIY IpSIBHEHU

P . yAoop p https://m.edsoo.ru/00adf518
OKpY>XKaIolIeH cpelbl COSJUHEHNUSIMH a30Ta

53 dochop. Oxcun hochopa (V) u hocdopras kuciora, 0 bubnuoreka [TOK
¢du3nYecKre 1 XUMUYEeCKUE CBONCTBA, MTOJTy4eHHE https://m.edsoo.ru/00adf68a

54 Dochop. Oxcun pochopa (V) u pocdopras kuciora, 0 Bubmmorexa [IOK
¢u3nIecKre U XUMUYEeCKHAE CBOHCTBA, TIOTyICHUE https://m.edsoo.ru/00adf68a
Hcnonp3oBanue GocdaroB B KaueCTBE MUHEPATHHBIX bubnuorexa [IOK

55 y y 0
ynoOpeHuii. 3arps;3HeHHE MPUPOTHON cpeabl pocdaramu https://m.edsoo.ru/00adfc20
Yraepon, pacnpocTpaHeHUE B IPUPOJIE, prusnyeckue u bubnuorexa [IOK

56 N 0
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c

57 Oxcuppl yraepona, ux Gu3ndeckne U XUMHICCKIEe 0 Bubmmorexa [IOK
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CBOHCTBA. DKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C
okcunoMm yriepona (IV)

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

58 VYroybHas KUCI0TA B €€ CO. 0 buommorexa LIOK
TOJIbHAS KUCJIOTA U U
https://m.edso0.ru/00ae006¢
[Ipaktudeckas padora Ne 4 o Teme "Tlomydenune
59 P P K Y 5 1 ( ) bubnuorexa [JOK
TJICKUCIIOTO Ta3a. KauecTBeHHas peaknus Ha KapOoHaT- TEKyIIast
Y \ peartt P Y https://m.edsoo.ru/00ae027¢
HOH

60 [lepBoHavabHBIC TOHATHA 00 OPTaHIMYCSCKUX BEIIECTBAX 0 Bubmmorexa [IOK
KaK 0 COCIMHECHUAX yTiepoa https://m.edsoo.ru/00ae054¢

61 [lepBoHavabHBIC TOHATHA 00 OPTAaHIMYCECKUX BEIIECTBAX 0 Bubmmorexa [IOK
KaK 0 COeIMHECHUAX yTiepoa https://m.edsoo.ru/00ae054¢

2 K . 0 bubnuorexa [JOK

E€MHUI ¥ ero COeTUHEHUS
P A https://m.edsoo.ru/00ac080a
63 K . 0 Bubnmoreka [IOK
E€MHHUI ¥ ero CoeINHEHNUS
p A https://m.edsoo.ru/00ae080a
IIpaktudeckas padora Ne 5. Pemrenue

o p p 5 3 L ) bubnroreka [JOK

AKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe «BakHerme KOHTpPOJIbHAS
3 A P https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COCTUHEHUSD)

65 KonrponbHas padora Ne3 o teme «BaxHelme 0 bu6nuoreka [TOK
HEMETAaJUIB U UX COCTUHCHUSD) https://m.edsoo.ru/00ae0e18
O061as XapaKTePUCTHKA XUMHICCKHUX 3JICMEHTOB —

66 METaJUIOB. MeTanmnueckas CBA3b U MeTaTndecKas 0 bubnuorexa [JOK
KpHcTayunueckas pemérka. dusnueckue cBoiicTBa https://m.edsoo.ru/00ae103e
METaJJIOB
MeTtannudeckas CBsI3b U METAJUTHYECKAS

67 . o . 0 bubnuorexa [JOK
KpUCTaJITHYecKas penmérka. dusndeckue cBOMCTBa

P P https://m.edsoo.ru/00ae103e
METaJJIOB

68 XUMHYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUI 0 Bubmmorexa [IOK
PSA HATIPSHKEHUH METaJIOB https://m.edsoo.ru/00ael 156

bubnnorexa [JOK

69 O6mmue crocoOb! oTydeHust MeTa/uT0B. CIIIaBBbI. 0

Hl y https://m.edsoo.ru/00ael 156

70 Bplunciienus o ypaBHEHUSAM XMMUUYECKUX PEAKLUM, 0 bu6nuoreka [TOK

€CJIM OJUH U3 PCAr€HTOB COACPKUT ITPUMECH

https://m.edsoo.ru/00ael 156
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7 n ‘ 0 Bubnmoreka [IOK
OIUITHE O KOPPO3HH METAILTOB https://m.edsoo.ru/00ael1278
bubnmoreka [IOK
72 0
IHenovmnpie MeTans! \\ / / https://m.edsoo.ru/00ae14b2
Bubnuorexa [IOK
73 Ienotreie MeTanbl 0 https://m.edsoo.ru/00ae14b2
74 OKCHUIBI U TH, CHIBI HATPHUSA U KaJTus 1 0 bugmorexa [IOK
A A p https://m.edsoo.ru/00ae14b2
75 /Q@I THUAPOKCHUBI HATPUS U KaJIHs 1 0 bubmmorexa [OK
A AP A p https://m.edsoo.ru/00ae14b2
bubnmoreka [IOK
76 - 7 7 0
[{emouHo3eMeNbHBIE METAUIBI — KAJIBIHI M MarHHHA \\ hitps://m.cdsoo.rw/00ac] S8
77 1y « . . / \ 0 Bubnmoreka [IOK
€JIOYHO3EMENBHBIE METAIIILI — KAJILIMK ¥ MarHHUH hitps://m.cdsoo.r/00ac] S8
78 Bakneimme coeJuHECHNS KaJbIU 0 bubmmorexa [OK
A & https://m.edsoo.ru/00ael5e8
79 O00011EHNE U CHCTEMATH3ALNs 3HAHUIH 0 \h(us://resh.edu.ru
.. .. Bubmmqrexa [IOK
80 JKécTkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUs 0 htps-//medsoo.ru/00ac] 886
[paktraeckas padora Ne 6 o Teme "KECTKOCTH BOAKI U BubmmorexalJOK
81 . 1 (Texymas)
MeTOIbI €€ ycTpaHeHus" https://m.edsooxu/00aclaed
Bubnunoreka LIONé
82 A i 0
JTTOMITHH https://m.edsoo.ru/00ae1c64
bubnmoreka [IOK
83 A 7 0
ATOMHIHIH https://m.edsoo.ru/00aelc6d
84 AmbOoTepHBIC CBOWCTBA OKCHIA OKCHA 0 bubmorexa LIOK
M$OTEepHbIE CBOWCTB UIa U I 3|
p A AP A https://m.edsoo.ru/00aelc64
85 AwMpoTepHBIC CBOICTBA OKCHIA U THAPOKCHIA 0 Bubmrorexa LIOK
P A AP A https://m.edsoo.ru/00aelc64
bubnmoreka [IOK
86 XK 0
c1e30 https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1278
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Bubnmoreka [IOK

87 Keneso 0
https://m.edsoo.ru/00aec1d86
bubnuorexa [JOK

88 Oxcunpl, ruapokcuasl 1 cou keire3a (11) u sxemesa (111 0

A AP A (n (D https://m.edsoo.ru/00ae35e6
Bubnuorexa [IOK
89 Oxcunpl, ruapokcuabl u conu xenes3a (II) u sxenesa (111 0
A AP A (ID) (I https://m.edsoo.ru/00ae35e6

90 O06001IEHNE U cCUCTEMATH3aLis 3HAHUI 0 https://resh.edu.ru
IIpaktrueckas padora Ne 7. Pemnienue

91 P p B . 1 ( ) Bubnmoreka [IOK
SKCIEPUMEHTANBHEIX 3a/1a4 110 TeMe «Bakneiime KOHTpOJIbHAS

p A P https://m.edsoo.ru/00ae3de8
METAJIIBI K X COEIHHEHMI
Bplunciienus o ypaBHEHUSAM XMMUUYECKUX PEaKLUM,

9 €CITH OJIMH U3 PEarcHTOB JaH B M30BITKE WX COJCPKUT 0 bubnuorexa [IOK
npuMecH. BeruucieHus MaccoBoii 10JIM BBIXO/a https://m.edsoo.ru/00ael 750
MPOAYKTa PEaKIuu
Bplunciienus o ypaBHEHUSAM XMMUUYECKUX PEAKLUM,

93 €CITH OJIMH U3 PEarcHTOB JaH B M30BITKE WX COJCPKUT 0 bubnuorexa [IOK
npuMecH. BeraucineHus MaccoBoii 0JIM BBIX0O/a https://m.edsoo.ru/00ael 750
MPOAYKTa PEaKIuu
Bplunciienus o ypaBHEHUSAM XUMUUYECKUX PEAKLUM,
€CJIM OJIMH M3 pearcHTOB JaH B U30LITKE WU COMEPKUT

94 A p A = sep 0 https://resh.edu.ru
puMecH. BbIuucieHuss MacCoBOM JI0IM BBIXOa
MPOAYKTa PEaKIuu
Konrponsnas padora Ne4 o teme «Baxkueiiiie

95 P P 0 https://resh.edu.ru
METAaJLIbl U X COCIHHEHHS

96 BemecTBa u Matepuaiibl B IOBCEHEBHON KU3HU 0 Bubmmorexa [IOK
YyeJ0BeKa https://m.edsoo.ru/00ae3f50

97 % . 0 bubnuorexa [JOK

AMHYECKOE 3arps3HeHUE OKPYKaIOIICH cpeIbl
p 24 e https://m.edsoo.ru/00ae4270
08 X . 0 Bubnmoreka [IOK
HMHYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpe/Ibl
p py B pe https://m.edsoo.ru/00ae4270
Bubnmorexa [IOK
99 Pois XuMuH B pemeHnH 3KOIOTHIESCKUX TIPOOIeM 0

https://m.edsoo.ru/00ae4270
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Bubnmoreka [IOK

1 P 1
00 0JIb XUMHH B PEIICHUU 3KOJIOTHYECKHUX MpolieM 0 hitps://m.edsoo.ru/00ae4270
bubnuorexa [JOK
101 06006 i 1 0
ODHICHIE I CHETCMATHIAIILT SHATHH https://m.edsoo.ru/00ae0d0a
bu6 OK
102 O00011EHNE U CHCTEMATH3aLNs 3HAHUI 1 0 nommorexa L

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

7 (4 Texymue)



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ad9cb2

IMOYPOUYHOE IIVIAHUPOBAHME 9-B KJIACC (2 4 B Hee110, Bcero 68 yacos 3a roja)

JlaTa
KosmyecTBo yacos
M3y4eHust DJIeKTPOHHbBIE N (ppoBbIE
No
Tema ypoka Kourpo mwian | ¢akr o0pa3oBaTejbHbIe
n/n B IpakTHyeckue
cero JIbHbIE
padoThI pecypeel
padoThI
| Ilepronuueckuit 3akoH. Ileprnoauueckas cucrema | 0 0 bu6nuoreka [TOK
xuMudeckux seMentoB [ 1. Menneneesa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX ) 0 0 Bubmmorexa [IOK
AJIEMEHTOB TIEPBHIX TPEX TIEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccugukaris 1 HOMEHKIaTypa HEOPTaHUIeCKUX | 0 0 Bubmmorexa [IOK
BEILECTB https://m.edsoo.ru/00adb7e2
Bunbl XuMu4ecKkon CBS3HM U THUIIBI KPUCTAIITMUECKHUX bubnuorexa [JOK
4 < 1 0 0
peméTok https://m.edsoo.ru/00adbac6
Konrponbnas padora Nel no teme «[loBTOpeHue u
5 yrIyOJicHHEe 3HAHWI OCHOBHBIX Pa3esioB Kypca 8 1 1 0
KJacca
Krnaccugukarms XUMHYeCKIX peakIiii Mo pa3InIHbIM Bubmmorexa [IOK
6 1 0 0
MIpU3HAKaM https://m.edsoo.ru/00adbcb0
7 ITonsartue o ckopocT XuMU4eckoi peaxkuuu. [lonsrue o | 0 0 bu6nuoreka [TOK
TOMOT'€HHBIX U T€TEPOr€HHBIX PeaKkIUsIX https://m.edsoo.ru/00adbe9a
IlonsiTie 0 XuMHYeCKOM paBHOBeCUU. DAKTOPHI,
2 p = p | 0 0 Bubnmorexa [IOK
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOH peakiuu 1
o P peartt https://m.edsoo.ru/00adc28¢c
MOJIOKEHHE XMMUYECKOTO PaBHOBECHUS
bubnuorexa [JOK
9 OKHCITUTENBHO-BOCCTAHOBUTEBHBIE PEaKIHH 1 0 0
P https://m.edsoo.ru/00adcade
Teopus >nekTpoauTHUecKoi aucconranuy. CUIbHBIE U Bubmmorexa [IOK
10 1 0 0
ci1a0bIe SJIEKTPOIUTEI https://m.edsoo.ru/00adcd68
1 i . | 0 0 bubnuorexa [JOK
OHHBIC YPaBHEHUS PEaKIUH
P beaidt https://m.edsoo.ru/00add448
X . . bubnuorexa [JOK
NMHYECKNE CBOWCTBA KHCIOT U OCHOBAHUH B CBETE
12 1 0 0 https://m.edsoo.ru/00add5d8

MIPECTaBICHAN 00 IEKTPOIUTHICCKOMN TUCCOIHAIIII

https://resh.edu.ru



https://m.edsoo.ru/00adb59e
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https://resh.edu.ru

13 Xumudeckue cBOMCTBa CoJIel B CBETE IPEACTaBICHUH 00 0 Bubnmoreka [IOK
ANEKTPOTUTHICCKON ICCOIHAIIH https://m.edsoo.ru/00add8b2
14 IlonsTue o ruapom3e coei 0 buommorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O0o0uIeHne U cUCTeMaTH3alus 3HAHUH 0 bubmorexa LIOK
HHUC U CHCTEMATU3aIUs 3HAHUIN
B H https://m.edsoo.ru/00addd12
[Ipaktraeckas padora Ne 1. «Pemrenne Bubmmorexa [IOK
16 1 (koHTpONBHAs)
AKCICPUMCHTANBHBIX 32/1aW» https://m.edsoo.ru/00addbfa
17 KonrponbHas padora Ne2 1o teme «IJIEeKTpOTUTHIECKAs 0 bu6nuoreka [TOK
Jcconyanysl. XMMHUUECKHE Peakiii B PaCTBOPaX) https://m.edsoo.ru/00addecO
OO01mas XxapaKTepUCTHKA TaJIOTCHOB. XUMHUUECKUE bubmorexa LOK
18 CBOL;CTBa sa 0 IEMG e 1008 ’ 0 https://m.edsoo.ru/00addfe2
puMep P https://resh.edu.ru
19 XnopoBonopoa. ConsiHast KHCIIOTa, XUMHUYECKHE 0 Bubnuorexa [IOK
CBOMCTBA, TONyYCHHUE, TPUMCHECHUE https://m.edsoo.ru/00ade104
[paktraeckas padora Ne 2 o Teme «[lomyuenne Bubmmorexa [IOK
20 o N . 1 (Texymas)
COJISTHOHM KUCIIOTHI, M3yUCHHE €€ CBOCTBY https://m.edsoo.ru/00ade348
71 BplunciieHus 1o ypaBHEHUSAM XUMUUYECKUX PEAKLUM, 0 bu6nuoreka [TOK
€CITH OJIMH U3 PEarcHTOB JaH B H30bITKE https://m.edsoo.ru/00ade488
bubnuorexa [JOK
22 OO1as xapakTepucTHKa 3JieMeHTOB VIA-rpymiisl 0
B paicrep 24 https://m.edsoo.ru/00ade64a
AmnorpomHble MoguduKanun cepbl. HaxoxaeHne cepsl
23 ueé cope HHCHUN : 1'1(1)1/1 oue XI/II;M%CKHG czllaoﬁcmap 0 buommorexa LIOK
A PHPOAE- https://m.edsoo.ru/00ade64a
cepal
24 CepoBojopoll, cTpocHHE, PH3HISCKIEC U XUMUICCKUE 0 Bubmmorexa [IOK
CBO¥CTBA https://m.edsoo.ru/00ade802
)5 Oxcubl cepbl. CepHast KUCIOTa, GU3UICCKUC U 0 bubnuorexa [IOK
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
X7MUYECKUe peaKilvi, JIe)KAIIIe B OCHOBE
2% MIPOMBIIIIICHHOTO CII0c00a MOTyYeHUS CEPHOI KHCIIOTHI. 0 Bubmmorexa [IOK
XuMudgeckoe 3arps3HeHUE OKPYKaIOIeH Cpebl https://m.edsoo.ru/00adec8a
COCIMHEHUSIMH CEPbI
27 Brruncnenne MaccoBoi 10J1M BbIX0/a MIPOAYKTa peakLuu 0 Bubnmorexa [IOK
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https://m.edsoo.ru/00adec8a

OO1as XxapakTepuCTHKa dJIeMEHTOB VA-rpynibl. A30T,

Bubnmorexa [IOK

28 0
paCHpOCTpaHeHH? B IPHPOZIC, QHsIIeCKhe i https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMMUaK, ero GU3NIECKrue i XUMAIECKHAE CBOHCTBA, Bubnmorexa [IOK
29 0
MOJTyYCHUE U IPUMEHECHUE https://m.edsoo.ru/00adf004
[pakrraeckas padora Ne 3 o Teme «[lomyduenne Bubmmorexa [IOK
30 . 1 (Texymas)
aMMHaKa, I3y4eHHe er0 CBOMCTBY https://m.edsoo.ru/00adf180
31 A30THas KUCIIOTa, ¢€ (HU3NICCKHUE U XUMUYCCKHE 0 bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/00adf306
" .
" CH:H:SOB&HI/IG HOI/I6TpeaT0uB 1; COHeH;tZI;z:H B3Kae‘leC:"Be . BuGmorexa LIOK
MUH BHBIX HUH. XUMIY IpSIBHEHU
pai . yAoop p https://m.edsoo.ru/00adf518
OKpY>XKaIolIeH cpelbl COSJUHEHUSIMH a30Ta
13 Dochop. Oxcun pochopa (V) u pocdopras kuciora, 0 Bubmmorexa [IOK
¢u3ndecKre U XUMUYEeCKHAE CBOHCTBA, TIOTyICHUE https://m.edsoo.ru/00adf68a
34 Hcnonp3oBanue GocdaToB B kKauecTBE MUHEPATHHBIX 0 Bubmmorexa [IOK
ynoOpeHnii. 3arps3HeHne IPUPOIHON cpenbl pochaTaMu https://m.edsoo.ru/00adfc20
35 Yraepon, pacnpocTpaHeHUE B IPUPOIE, prusnyeckue u 0 bubnuorexa [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
O
KCj/I,Z[I)I yrieposa, ux GU3N4ecKue U XUMUYECKHUe BuGmorexa LIOK
36 CBOMCTBA. DKOJOTHYECKUE MPOOIEMBI, CBSI3aHHBIE C 0
https://m.edsoo.ru/00adfebe
okcuaoM yriaepoaa (IV)
37 VYroybHas KUCI0Ta B €€ CO. 0 bromiorexa LIOK
roJIbHast KUCIIOTa U JIH
https://m.edsoo.ru/00ae006¢
II 6ota Ne 4 "1
38 pi‘;TTZCI;a”azz (I)<sz1 ec0 eH \ 1elmweeaK OquZHIzIae OoHa 1 (Texymas) brbmmorexa LIOK
TJIEKUCIIoro ra3a. KauectBennas usl H Hat- T b
Y " peardt P vt https://m.edsoo.ru/00ae027¢
WOH
39 IlepBoHauanbHBIEC MOHATHA 00 OPTaHMUYECKUX BEIECTBAX 0 bu6nuoreka [TOK
KaK O COeIMHEHHSX yIiieposa https://m.edsoo.ru/00ae054e
40 Kpe 1 erO COCHHE 0 Bubnmorexa [IOK
MHHH H er MHEHUS
P A https://m.edsoo.ru/00ac080a
[paktraeckas pabora Ne 5. Pemmenne Bubmmorexa [IOK
41 1 (koHTpONBHA)

OKCIICPUMCHTAJIbHBIX 3a/4a4 1O TCMC «Baxueimme

https://m.edsoo.ru/00ae0bf2
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HEMECTAJIJIBI U UX COCONHCHU )

Kontpombnas pabora Ne3 o teme «BakHeiimnue

bubnnorexa [JOK

42 0
HEMETAIUILI U UX COCIUHEHU» https://m.edsoo.ru/00ae0el8
O0mas xapakTepUCTHKAa XUMHICCKUX 3JICMEHTOB —

43 METaJUIOB. MeTamndecKas CBs3b U METaJUTHIeCKas 0 Bubnmorexa [IOK
KpHUCTaLTHIecKas pemérka. Puzndeckne CBOUCTBA https://m.edsoo.ru/00ael103e
METaJIJIOB

m XUMHYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUI 0 Bubmmorexa [IOK
PSA HATIPSHKEHUI METaJIOB https://m.edsoo.ru/00ael 156
06 0 .C .

45 | Butancrermua o ypasreruay xinrsccian pearia 0 BnGmorexa 10K

My PeaKiui, https://m.edsoo.ru/00ael 156
€CITH OJIMH M3 PEarcHTOB COACPIKUT IPUMECH

46 IlonsTHE O KOPPO3UU METAIIIOB 0 Bubmmorexa [OK

PP https://m.edsoo.ru/00ael1278
Bubnmoreka [IOK

47 0
Ienourpie MeTanel https://m.edsoo.ru/00ae14b2

48 OKcHuapl ¥ THAPOKCUALI HATPHUS M KaJIHs 0 bromiorexa LIOK

A AP A P https://m.edsoo.ru/00ae14b2

49 IlemouHo3eMeIbHBIC METAUIBI — KAIBIMA M MarHUK 0 Bubmmorexa [OK

H https://m.edsoo.ru/00ael5e8
bubnuorexa [JOK

50 B i 0

RHCHIIIE COCMHCHI KATbLI https://m.edsoo.ru/00ael5e8

51 O600I1IeHHEe U CHCTEMATHU3alNs 3HAHUH 0 https://resh.edu.ru

52 JKEcTKOCT BOIBI U CIIOCOOBI €€ yCTpaHEeHHs 0 Bubmmorexa [OK

A yerp https://m.edsoo.ru/00ac1886
IIpaxtryeckas padora Ne 6 mo Teme "XKEcTKOCTh BOABI U bu6nuoreka [TOK
53 . " 1 (Texymas)
METO/IbI €€ YCTpaHEHHs https://m.edsoo.ru/00aelae8
Bubnmorexa [IOK
54 A 7 0
ATOMHIHIH https://m.edsoo.ru/00aeclc64
buo OK
55 AwmpoTepHbIC CBOICTBA OKCHIA U THAPOKCHIA 0 nomorexa 11

https://m.edsoo.ru/00aelc64
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Bubnmoreka [IOK

K 1
36 eeso 0 https://m.edsoo.ru/00ae1d86
bubnuorexa [JOK
57 O 11 111 1 0
KCHABI, TUApOKCcHAbl u cou xkene3a (II) u sxemesa (I11) hitps://m.edsoo.rw/00ae35¢6
58 O00011EHNE U CHCTEMATH3aLNs 3HAHUI 1 0 https://resh.edu.ru
IT 6ota Ne 7. P
59 BKZ?TI;TT;EE::HI;?{B?iia aq 1'10e L::;I: iBanmeﬁmne 1 1 (KOHTpOJIbHAS) Bubmmorexa [OK
p ! p https://m.edsoo.ru/00ae3de8
METAJUIBI X KX COEIMHEHMUS
Brrancienus mo ypaBHSHHSIM XUMAYECKAX PEaKITHA,
€CITH OJIMH M3 PEarcHTOB JaH B H30BITKE WIIA COINCPIKUT Bubnmorexa [IOK
60 . 1 0
mpuMecH. BEIaucieHnss MaccoBOM JOMH BEIXOa https://m.edsoo.ru/00ael1750
MIPOAYKTa PEaKIHH
61 O00011EHNE U CHCTEMATH3ALNS 3HAHUIM 1 0 https://resh.edu.ru
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
IMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI VAEHUKA

* Xumus, 8 kmacc/ ['abpuensu O.C., Octpoymo WN.I'., CnaaxoB C.A., AKIHOHEpPHOE
obmectBo «M3naTenpcTBO «IIpocBemieHue
* Xumus, 9 xmace/ I'abpuensu O.C., Octpoymo WN.I'., CnaaxoB C.A., AKIHOHEpPHOE

obmectBo «M3naTenbcTBO «IIpocBemnieHue

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
Xumusa. 8 ki.: KoHTponbHble U mpoBepouHble paboTsl Kk yueOHuky O. C. I'abpuensna
«Xumust. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: lpoda, 2017.
Xumusa. 9 ki.: KontponbHble u mpoBepouHble paboTsl k yueOHuky O. C. ['abpuensina
«Xumust. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u 1ip. - M.: [lpoda.
I'abpuensu O. C., Bockoboitnukosa H. I1., flmykoBa A. B. HactonbHas kHura yumrens.
Xumus. 8 ki1.: Meroaudeckoe mocooue. - M.: JIpoda.
I'abpuensun O. C., OctpoymoB M. I'. HacrompHas knura yuurens. Xumus. 9 KiL:

Meroaundeckoe mocooue. - M.: Jlpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmuorexa [JOK  https://m.edsoo.ru

Poccuiickas anekTpoHHas mkoja https://resh.edu.ru
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