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MNOACHUTEJIBHAS 3AIINCKA

PaGouasi nporpamMmMma cocraBJ/ieHa HA OCHOBe:

. @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanumn» ¢ U3SMEHEHUSIMH;

. ®denepalibHOTO TOCYIapCTBEHHOIO0 O0pa30BaTEIbHOTO CTaHJApTa OCHOBHOIO
oOmero oOpa3oBaHMs, YTBEP)KICHHOTO MpPHKa3oM MuUHHCTEPCTBA OO0pa3oBaHUS W HAYKH
Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 (3apeructpuposan 05.07.2021 Ne 64101)

. IIpukaza Mununcrepcta npocsemienust Poccuiickoit ®enepaunn Ne 568 ot
18.07.2022 “O BHeceHMU M3MEHEHUH B (efepalibHBIN TOCYJapCTBEHHBIM 00pa30oBaTEIbHBIN
CTaHJapT OCHOBHOTO 0011ero oopazoanus” (3apeructpuponan 17.08.2022 Ne 69675)

. @®OIl  ocHoBHoro obmero obpasoBanusi (Ilpukas  MunucTepcTBa
npocBemieHust Poccuiickoit ®enepaumu ot 18.05.2023 Ne 370 “O06 yTBepkIeHHH
dbenepasibHON  00pa3oBaTENBLHONM  MPOTPAMMBI  OCHOBHOTO  oO0mmiero  oOpa3oBaHus’
)(3apeructpuposan 12.07.2023)

. [Tpukaza MunuctepctBa npocsenienus P® or 02.08.2022 Ne 653 «O6
yTBepKIEHUH  (efepalbHOrO TMEPedHs  AJIEKTPOHHBIX  00pa30BaTENbHBIX  PECYPCOB,
JOMYIIEHHBIX K KCIOJb30BAaHUIO MPU  peald3allid HMEIOIUX TOCYydapCTBEHHYIO
aKKpenuTanuio oOpazoBaTenbHBIX mporpamm  HOO, OO0, COO» (3apeructpupoBaH
29.08.2022 Ne 69822)

. denepanbHOro nepeyHss y4eOHUKOB, JOMYIIEHHBIX K HCIIOJIB30BAHHUIO NPH
peaiv3allii HMMEIOIIKUX TOCYJAapCTBEHHYIO aKKpeIUTaIio o00pa3oBaTeNbHBIX MPOrpaMM
Ha4yaJIbHOTO 00IIIeT0, OCHOBHOT'O OOIIEro, CpeaHero odIero o0pa3oBaHus OpraHU3AIMIMH,
OCYWIECTBISIONIMMUA  OOpa30BaTeIbHYI0  JEATENBHOCTh,  YTBEPXKICHHOTO  MPHUKAa30M
Munnpocsemienust Poccun ot 21 centa6ps 2022 r. Ne 858;

. [locranoBienust ['maBHOrOo  rocygapcTBEHHOTO  CaHUTApHOTO  Bpaua
Poccutickoit @epepanun ot 28.09.2020 Ne 28 "OO yrBepkaeHun caHuTapHbIXx mpaBui CII
2.4. 3648-20 "CaHuTapHO-3ITUAEMHUOIOTHYECKUE TPEOOBAHHS K OpPraHU3alKsIM BOCIIUTAHUS U
o0ydeHUs1, OTJbIXa U 03[JOPOBIICHUS JCTECH U MOJIOJICKH";

o [TocranoBnenusa ['7aBHOrO TOCYJapCTBEHHOI'O CaHUTApHOro Bpaya PD ot
28.01.2021 N 2"OG6 ytBepkneHun caHuTapHbix npaBwi W HopMm CanlluH 1.2.3685-21
"I'uruennyeckne HOpPMAaTHBBI M TpeOoBaHMA K oOecrmeyeHHIo Oe30macHOCTH U (WJIH)

0e3BpeAHOCTH IS YeroBeKa (paKTOpPOB Cpeibl oOuTaHus";



. VcraBa ['ocynapcTBeHHOTO OIOIHKETHOT O 00111e00pa30BaTEILHOTO
YUpeKIEHUs cpeaHeit obmeodpazoBarenbHON mKoabl Ne 315 ITymkuackoro paiiona CaHKT —
[TetepOypra;

. Kanenmapuoro yuenoro rpadpuxka I'BOY mkonsr Ne 315 IlymkuHckoro
paiiona Cankrt-IlerepOypra Ha 2024-2025 yueOHbIi TO/;

. VYyebHoro mimana ocHoBHOro o6Omiero oOpaszoBanus ['BOY mkonsr Ne 315
[Tymkunckoro paiiona Cankt — [TerepOypra na 2024-2025 y4eOHbli TO;

. [Tonoxenus o padounx mporpammax ['BOY mkomnsr Ne315, yTBepkaeHHOTO

npuka3om aupektopa Ne 32 ot 30.08.2023r.

[IporpamMma 1o XMMHUHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsS COCTaBJICHA Ha
OCHOBE TpeOOBaHMI K pe3yjibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEeIbHOW MPOrpaMMbl
OCHOBHOTO 001ero oOpa3oBanusi, npeactaBieHHBIX B GI'OC OO0, a Takke Ha OCHOBE
GbenepanbHOi paboueil MmporpaMmbl BOCIUTaHHS U € Yy4ETOM KOHILEHNIUHM MPENoAaBaHUs
y4eOHOro npeaMeTa « XuMHUs» B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @eneparum.

[Iporpamma mo XumMuM AAET MpeCcTaBlICHUE O IIeNsAX, oOlell cTpaTeruu oOydeHus,
BOCIIUTAHUS U PA3BUTHUA OOYYaIOLIUXCSA CPEICTBAMHM Y4eOHOrO MpenMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE PEMETHOE COJepKAHUE, NTPElyCMaTPUBAET paclpesielieHne ero mo Kjiaccam
U CTPYKTYpUPOBAaHUE II0 pasfelaM M TeMmMaM I[porpaMMbl 110 XUMHUH, ONPEIEINAET
KOJIMYECTBEHHbIE U KAYECTBEHHBIE XAPAKTEPUCTHKU COJEP)KAHUSA, PEKOMEHAYEMYIO
MIOCJIEOBATEIBHOCTD M3YYCHHUS] XMMHH C YYETOM MEXIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBsI3€H, JJOTUKH y4eOHOTO TpoIiecca, BO3PACTHRIX OCOOCHHOCTEH 00yUYatoIIMXCs, ONPEACIIICT
BO3MOKHOCTH TpeAMeTa JUIs pealn3aluu TpeOOBaHUH K pe3yslbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, a TaKKe
TpeOOBaHUI K pe3yibTaraM OOy4YeHHMs XUMHMM Ha YpOBHE Lelel H3ydyeHUs IpeaMera U
OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABAaTEIbHOM JAEATEIILHOCTH OOYYaroIerocsi 1Mo OCBOCHHUIO
y4eOHOTO CO/IepIKaHUsL.

3HaHUE XUMHH  CIYXXHT OCHOBOW ii  (OPMHUpPOBAaHHMS  MHPOBO33PEHUS
00yyJaroIerocs, ero NpeAcTaBIeHNn 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT
(dbopmHpyeMble XUMHUEH MPEICTABICHHUS O B3aUMOINPEBPALICHUAX YHEPIUU M 00 3BOIOLHU

BEIIECTB B MPHUPOJE, O MyTSIX PEHICHUS TII00aJbHBIX MPOOJIEM YCTOHMYMBOTO pPa3BUTHA



YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUYECKOW, MHUIIEBOM W SKOJOTUYECKOH O€301acHOCTH,
po0JIeM 3IpaBOOXpaHEHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET pealin3aliii BO3MOXKHOCTEH JJIsi CaMOpa3BUTHUS U (OPMHUPOBAHUS
KYJBTYPBI JHYHOCTH, €€ 00I1Iei 1 (yHKIIMOHATBLHOW TPaMOTHOCTH;

BHOCUT BKJaA B (HOPMUPOBAHHE MBIIUICHUS ¥ TBOPUYECKHX CIIOCOOHOCTEH
00ydaroIuxcsi, HABEIKOB UX CAMOCTOSITEIbHON yUeOHOU JAesITeIbHOCTH, IKCIIEPUMEHTATHHBIX
U HCCIENOBATEIIbCKUX YMEHUH, HEOOXOMUMBIX KaK B TIOBCEJHEBHOHW JXH3HU, TaK U B
po¢eCCUOHATBHON JIEATETLHOCTH;

3HAKOMUT CO CIEeNM(PUKON HAYYHOTO MBIIIUICHHSI, 3aKJIaIbIBAET OCHOBBI 11€JIOCTHOTO
B3IJIA/la HAa €IUHCTBO NPHUPOJALI U YEJIOBEKa, SBIAETCS OTBETCTBEHHBIM JTalloM B
(hOpMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUaIOLTUXCS;

crocoO0cTByeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJAE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTHYECKOE OOpa3oBaHHE
00ydaromuxcsl.

JlaHnHple HampaBieHUs B OOyuYeHHMM XUMHHM OOECHEeYMBAIOTCS  CIEHU(PHKON
colepkaHusi y4eOHOro mpeaMeTra, KOTOPBIA SBISICTCS TEAaroruvyeckyd aaanTHPOBAaHHBIM
oTpakeHHeM 0a30BOM HAyKH XUMHUHU Ha OTPEICTIEHHOM dTare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHusl OPUESHTHPOBAH HA OCBOCHUE
00y4aroIUMUCS CUCTEMBI TIEPBOHAYATBHBIX TOHSITHI XUMUHU, OCHOB HEOPTaHUIECKOU XUMHUHU
Y HEKOTOPBIX OTAEIbHBIX 3HAYUMbBIX TOHATHN OPraHUYE€CKON XUMUU.

CtpykTypa coAep)KaHUs TIpOrpaMMbl 10 XUMHUHM C(HOpPMHUPOBaHAa Ha OCHOBE
CUCTEMHOTO Mojxoja k e€ u3ydenuto. ConepkaHue CKIIAJbIBAETCS U3 CUCTEMbl MOHSTHH O
XUMHYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI MOHATUH O XUMUYecKoi peakiuu. O6e 3Tn
CHUCTEMBI CTPYKTYPHO OPraHW30BaHbI 110 MPUHIIMITY MOCIEI0BATEILHOIO Pa3BUTHUS 3HAHUM Ha
OCHOBE T€OPETUUYECKUX MPEACTABICHUIN pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS! KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— [Iepuoanueckoro 3akona /J[. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOECHUHU aTOMA U XUMUYECKOU CBSI3H;

— IIPEJICTABJICHUH 00 AJIEKTPOTUTHIECCKON TUCCOIMAIIUN BEIIECTB B paCTBOpax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKU MOJYUYEHHBIX U

OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHA K JPYroMy,



BBIMONHSAS (QYHKIMU OOBSICHEHHS] M MPOTHO3UPOBAHUS CBOICTB, CTPOCHUSA U BO3MOKHOCTEH
MIPAKTUYECKOrO PUMEHEHHUS U MOJYyYEHHUs U3y4YaeMbIX BEIIECTB.

OcBoeHue MporpamMmbl MO0 XUMHUH CIOCOOCTBYET (POPMHPOBAHUIO MPEICTABICHUS O
XUMUYECKON COCTAaBIIOIIECH HAay4YHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON NPUPOJBL,
LIEHHOCTHOTO OTHOILIEHUS K HAay4YHOMY 3HAHMIO M METOJAM MO3HaHusA B Hayke. M3ydyenue
XUMHH TPOUCXOJUT C MPUBIICUCHHEM 3HAHUM M3 paHee HM3YUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knaccsl» u «Pusuka. 7 Kiacey.

[Ipy wW3ydYeHUM XUMHHM MPOUCXOIUT (OPMHUPOBAHUE 3HAHUKH OCHOB XUMHUYECKOU
HayKu Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESITETbHOCTH YeI0OBeKa
M KaK OJHOI0 M3 KOMIIOHEHTOB MUPOBOI KyJbTyphl. 3a/iada y4ueOHOTo MpeaMeTa COCTOUT B
(hOpMUPOBAHUH CHCTEMBI XUMHUYECKHX 3HAHUN — BaKHEHIINX (PaKTOB, OHATUN, 3aKOHOB U
TEOPETUYECKUX IMOJIOKEHUM, OCTYNHBIX O00O0OIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa,
s3pIKa HAyKH, B IMPUOOIIEHUU K HAYYHBIM METO/aM IO3HaHWS NMPU H3YUYEHHUU BEIIECTB U
XUMHUYECKUX peakuui, B (OPMUPOBAHWHM M PA3BUTHH IO3HABATENIbHBIX YMEHUH U HX
NPUMEHEHHH B Y4YeOHO-TIO3HABATENIbHOM M Y4eOHO-HCCIIEOBATENbCKOM JIeSTENbHOCTH,
OCBOCHMH TPaBUJI 0€30MAaCHOTr0 OOpAIlIEeHHs C BEIECTBAMH B ITOBCETHEBHOMN JKHU3HU.

[Tpu u3ydyeHun XMMHHU Ha YPOBHE OCHOBHOI'O 0011ero 00pa30BaHusl BaKHOE 3HAUCHUE
pUOOpEITN TaKue e, KakK:

— ¢opmHpoBaHHE  HMHTEUICKTYyaJbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHATUIO PEIIeHUH, CrIoCOOHON
a/IalTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HH;

— HaAmpaBJICHHOCTh OOYYEHHS Ha CHUCTEMaTUYECKOe MPHOOIIEeHHWE OOyJaronuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIIbHOM  JIEATENBHOCTH, HAyyHbIM METOJaM  IO3HaHuS,
(hOpMUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrnieyeHue yCiIOBHH, CITOCOOCTBYIOMIMX MPUOOPETCHHUIO O0YYArOIIMMHUCS OIbITa
pa3zHoOo0pa3HON eATeIbHOCTH, TO3HAHUS U CAMOIMO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHHE ISl PA3JIMYHbIX BUJIOB JIEATEIBHOCTH;

— ¢opmupoBanue o0mel GyHKIIMOHATHLHOM U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B
TOM 4YHCIIe YMEHUIl OOBACHATHh M OLICHHWBATH SIBICHUS OKPYKAIOIIETO MHpA, HCIOJIb3YS
3HAHUSA U OTIBIT, MOJTYYCHHbIE TIPU U3YUCHUN XUMHH, IPUMEHITh UX IPU PEeLIeHUH NpodiieM B

IIOBCEIHEBHOM KU3HU U TPYIOBOH ACATENBHOCTH;



— (dopmupoBaHre y 0OyYarOIIUXCS TYMaHUCTHYECKHX OTHOILICHHM, MOHUMaHUS
LEHHOCTH XMMUYECKUX 3HAHUH ISl BBIPAOOTKHU SKOJIOTMUYECKHU 11eJIeCO00pa3HOro MOBEIECHUS
B OBITY M TPYJOBOW NEATETBHOCTH B LIEISIX COXPAHEHHs CBOETO 3/I0POBBS U OKpPY>KaloLIeH
MIPUPOIHOMN CPENBIL;

— pa3BUTHE MOTHUBAlUM K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTpPOJIO U
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOCHHS OOIEYEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY IPOQMIIS U HANIPABICHHOCTU AaJbHEHUIIEr0 00yueHUs.

OOmiee 4Yncino 9acoB, OTBEACHHBIX IS HM3YYCHHS XUMHH Ha YPOBHE OCHOBHOIO
obmero oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 4yacoB (2 yaca B Henemo), B 9

KJ1acce - 68 4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/JbHbIe XMMHYECKHE TOHSITHSA

[Ipenmer xumun. Poiap XMMHUU B KW3HU 4YEJIOBEKAa. XUMHS B CUCTEME HayK. Tema u
BemiecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATrperarHoe cocTrosiHue BemiecTB. [loHsTHe o
METOJIaX MMO3HaHUS B XUMHH. YnCThIe BenecTBa u cMecu. CriocoObl pa3ieieHus] CMeceH.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMHYECKUX AJIEMEHTOB.
[IpocTeie U cioXHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckass (opmyna. BaneHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTeNbHass aroMHas Macca. OTHocuTenbHas
MOJIEKYJIsIpHast Macca. MaccoBast 107151 XUMHYECKOT0 3JIEMEHTA B COCTUHEHUH.

KonnuectBo BemectBa. Mosb. MossipHas Macca. B3anmMocBsA3b KoauyecTBa, MacCchbl U
quclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacu€rsl mo hopMynaM XMMHUYECKUX COSTUHEHUI.

@uU3nyYeCKUe U XUMUYECKUE SBJICHUS. XUMUYECKasl peaklus U €€ NMpPU3HAKU. 3aKOH
COXPaHEHHUs MacChl BeIIeCTB. XWMHUYECKHe YypaBHeHUs. Kiiaccupukanus XUMHUECKUX
peakmuii (CoeIMHEHNs, Pa3IoKEHUsI, 3aMEIICHHS, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW TMOCYyIO#, mpaBuwiamu paboTel B naboparopuu Hu
npuémamu  oOpamieHus ¢ Ja00OpaTOpHBIM  000pyJOBaHMEM, MW3YYCHHE M  OIHCAHHE
(U3UYECKUX CBOMCTB 0Opa3lloB HEOPTaHWYECKHX BEIIECTB, HaOMIOJACHUE (U3HIECKUX
(nnaBieHHe BOCKa, TasHHME JIbJja, pacTUpaHUE caxapa B CTyIKe, KHIIEHHE U KOHJEHCAIlHs
BOJIbI) U XUMUYECKUX (TOpPEHUE CBEYH, MPOKATMBAHUE METHOU MPOBOJIOKH, B3aUMOICHCTBUE
MeJa ¢ KUCIIOTOM) SIBIIEHUH, HAOMIOICHHE U ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKIX
peaknuii (pa3noKeHHE caxapa, B3aUMOJICUCTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapus,
pasnoxxenue runpokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJIEHCTBHE Kejle3a C PACTBOPOM
comu wmenu (ll), wm3ydeHme crocoOOB pa3elieHUss CMeceil: ¢ TOMOIIbI0 MAarHuTa,
buIbTpOBaHWE, BBHIMMAPUBAHUE, ITUCTWULAIMS, Xpomarorpadus, TMPOBEICHUE OYHCTKU
MOBapeHHON coiy, HaONIOIeHHEe M ONHCAaHWE pe3ylbTaTOB IPOBENEHHUS  OIbITa,
WUTIOCTPUPYIOLIETO  3aKOH  COXpPaHEHHs]  MacChl, CO3JaHME  MOJEJeH  MOJIEKYJ
(IIapocTep;KHEBBIX).

Baskueiinue npeacTaBUTe I HEOPraHUYECKHX BellecTB



Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT U IIPOCTOE BEIIECTBO.
Haxoxnenue xuciopona B mnpupoie, (u3nueckue M XUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcuapl. Ilpumenenune xucnopona. CrocoObl MONMy4eHHS KHCIOpoJga B
nabopaTopuu ¥ TpOMbIIUIEHHOCTH. KpyroBopor kucinopona B mnpupoae. O30H —
AIJIOTPOTHAS MOAU(DUKAINS KUCIOPOA.

TennoBoit 3pdeKkT XUMHUUECKOW pEeaKINH, TEPMOXHUMHUYECKHE YpaBHEHHUsS, JK30- H
SHAOTEPMHUUYECKUE DPEAKIMHU. TOIUIMBO: Yrojb W METAaH. 3arpsi3HEHUE BO3/1yXa, YCHIIEHUE
MapHUKOBOTO 3P QeKTa, pa3pylIeHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpocTtoe BemecTBo. HaxokIeHune Bogopoaa B NPHUPOAE,
¢bu3nyecKkre U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCO0BI MostydyeHus. Kuciaotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tl 1o XUMHYECKUM YPaBHEHUSIM.

®dusnueckue cBOUCTBAa BOAbl. Boma kak pacrBopurens. PactBopel. HachleHHbIE 1
HEHACBIIICHHbIE PacTBOPBI. PacTBOpMMOCTh BellecTB B Bojae. MaccoBasi 10js BELIECTBA B
pacTtBope. XMMHYECKHE CBOMCTBA BOAbLI. OcHOBaHUs. Pojib pacCTBOPOB B MPUPOJIEC U B KU3HU
yenoBeka. KpyroBopot Boabl B IpUpojie. 3arpsA3HEHUe NPUPOAHBIX BoJ. OXpaHa U OUUCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus neoprannyeckux coeauneHuid. Oxcuanl. Knaccudukamms oKCHIOB:
coseoOpaszyrome (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) H  HECOJICOOpa3yIoIIHeE.
Homenxiarypa oxcunoB. dusmyeckne M XUMHUYECKHE CBOMCTBAa OKCHUIOB. IlonydeHue
OKCHJIOB.

OcHoBanus. Knaccudukarus ocHOBaHMIA: MIENTOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenkinarypa ocHoBaHuil. duU3nyeckue U XMMUYECKUE CBOMCTBa OoCHOBaHuil. [lomydenue
OCHOBAaHUM.

Kucnorel. Knaccudukamms kucnor. Homenknarypa xucnor. @usmueckue u
XUMHYECKHUE cBoMcTBa kucioT. Psg aktuBHoct metayuioB H. H. bekeroma. Ilomydenue
KHCJIOT.

Comu. Homenknarypa cosell. @Pu3nyeckue M XHMUYECKHME CBOWMCTBA COJIEH.
ITonmyuenue coen.

['eneTnueckas CBA3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaUECTBEHHOE OIpEACICHUE COJEpKAHUS KUCIOpoJa B BO3AYXE, IOJIyYEHUE,

coOupaHue, pacro3HaBaHUE W U3YUCHHE CBOWCTB KHCIOpPO/Aa, HAOTIOCHIE B3aMMOCHCTBHS



BELIECTB C KHUCJIOPOJOM M YCIIOBUSI BO3HHMKHOBEHHUS M IpEKpallleHus TropeHus (moxkapa),
O3HaKOMJIEHHE C OOpa3llaMH OKCHUIOB M ONHCaHHE HMX CBOWCTB, MOJIy4e€HUE, COOMpaHue,
pacrmo3HaBaHWEe M W3YYCHHE CBOWCTB BOJAOpOAa (FOpEHHE), B3aMMOJCHCTBHE BOJIOpPOAA C
okcugoM Meau (I1) (BoO3MOXKHO MCIONB30BaHME BHIEOMATEPUANIOB), HaOMOIeHNE 00pa3IoB
BELIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMYHON paCTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM J10JEH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJIEUCTBHE BOJBI C MeTaulaMH (HATPUEM U KaJbLUEM)
(BO3MOXHO HCTOJH30BAaHUE BUICOMATEPHATIOB), HCCIENOBAHUE OOpa3lOB HEOPTaHHMUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB, HAONIIOIEHNE U3MEHEHHUSI OKPACKU MHJIMKATOPOB B PacTBOPAX
KHCJIOT W WIenovel, u3ydeHue B3ammonencTBusi okcuma memu (1) ¢ pacTtBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJUlaMU, PEaKIUil HeHUTpalih3aluu, MOJIyYEeHUE HEpPacTBOPUMBIX
OCHOBaHMWH, BBITECHEHHWE OJHOTO MeTajyla JpYyrdM M3 pacTBOpa COJHU, pEIICHHE
AKCIIEPUMEHTATBHBIX 3aa4 1o TeMe «BajkHelne Ki1acchl HEOPraHMYECKUX COSTUHEHUI.

Iepuoauveckuii 3akoH u I[lepuoauveckasi cucreMa XUMHUYECKUX 3jaeMeHTOB /I,
HN. MenneneeBa. CrpoeHne aToMoB. XHMHYeCKas CBA3b. OKHCIANTEIbHO-
BOCCTAHOBHTEJIbHbIE PeaKIIUN

[lepBble MOMBITKH KiIaccU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O rpymnmax
CXOAHBIX 3JIEMEHTOB (ILEIOYHbIE W IIEJIOYHO3EMEIbHbIE METaslIbl, TajJOreHbl, WHEPTHHIE
ras3el). JJIEeMEHTHI, KOTOpbIE 00pazyoT aM(OTEpHBIC OKCHUIBI U TUIPOKCH/IBL.

Ilepuonnueckuii 3akoH. llepuoguyeckas cucreMa Xumudeckux siemeHToB /[ .
MenneneeBa. KopoTkonepuonnas u pmuHHonepuoaHas ¢opmbl [leprogndeckoit cuctemsl
xumuueckux anemeHTtoB JI. M. MenaeneeBa. llepuoast m rpynmbl. OU3HMYECKH CMBICIT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI HIEMEHTA.

Crpoenne artomoB. CocraB aTOMHbIX saep. M3ortombl. Onextponbl. CrtpoeHue
AJIEKTPOHHBIX O000JIOYEK aTOMOB MepBBIX 20 XUMHUYECKHX OdJIeMeHTOB [lepuommdeckoit
cuctemsl J[. 1. MenneneeBa. XapakTepUCTHKAa XUMHUECKOTO 3JIEMEHTA 10 €r0 MOJIOKEHUIO B
Ilepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH  HM3MEHEHUsi paJuyca arOMOB  XHUMHYECKHUX  DJIEMEHTOB,
METATNYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPyIIaM U MeproJiaM.

3nauenue Ilepuomnueckoro 3akoHa U Ilepronnyeckod CUCTEMbl XHUMHUYECKUX

JJIEMEHTOB IS Pa3BUTHUA HayKu U npakTuku. [[. 1. MenneneeB — yu4€HbIN U IpaXkIaHNH.



Xumuyeckass  cBsizb.  KoBaneHTHas  (HojsipHass W HEMOJSIpHAs)  CBS3b.
DIEeKTPOOTPULATEILHOCTh XUMUYECKHUX AJIeMEHTOB. VloHHAas! CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipormeccsl
OKHUCJICHUSI U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

u3y4YeHue oOpas3IoB BEIIECTB METAJJIOB M HEMETAIJIOB, B3aUMOJIEHCTBIE THIPOKCH 1A
LMHKA C PaCTBOPAMH KHUCIOT U IIEJI0YEH, TPOBEICHUE OIBITOB, WILIIOCTPUPYIOUTUX TPUMEPHI
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi (rOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHNS).

Meostcnpeomemnuwie ceasu

Peannzanmsi MeXNpeaMETHBIX CBA3CH TMPU  HU3YYCHHMM XHMHU B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHSATHH, TaK U
MOHSATUHN, SBJISIIOUIUXCS CUCTEMHBIMU ISl OTACNBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01re ecTecTBEHHO-HAY4YHbIE MOHATHS: HAay4yHBIH (DakT, rumoresa, TEOpHUs, 3aKOH,
aHalM3, CHHTE3, KiIacCH(PUKaIus, MEePUOJUYHOCTh, HAOIIOJEHUE, OKCIEPUMEHT,
MOJICJIUPOBAHNE, U3MEPEHHE, MOJIEIIb, SIBICHHE.

®uzuka: marepusi, aToM, B3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUI, H3OTOIBI,
PaZMOaKTUBHOCTh, MOJIEKYJIa, AJIEKTPUYECKUI 3apsij, BEIIEeCTBO, TeJI0, 00bEM, arperaTHOe
COCTOSIHHE BEIECTBA, ra3, GU3NUYECKUE BEIMYUHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, TIIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHBIC TIOPOJBI, IOJIC3HBIC
HCKOIIaeMble, TOTLIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKIusi

Ilepuonnueckuii 3akoH. llepumogmyeckas cucrema XUMHYeCcKHX siemeHtoB [l .
MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOMOB, KAJIUs, KAJIbIHUS U UX COCAUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuonnyeckoil cucteme U CTpOEHHEM X aTOMOB.

CTpoeHue BellecTBa: BUIbI XMMUYECKON CBSI3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUAA XUMUYECKON

CBA3U.



Knaccudukanms 1 HOMEHKIIaTypa HEOPTraHWYECKUX BEIIECTB. XMMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3InYHBIM KJIacCaM HEOPTraHUYECKUX COEIMHEHUH, TeHeThYecKas
CBSA3b HEOPTraHUYECKHUX BEIIECTB.

Knaccupukanuss XUMHUECKUX pEaKUUid MO pPa3NIuYHBIM TpU3HAKAM (M0 YHCIy U
COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo H3MEHEHHUIO
CTETEeHeN OKUCICHNUSI XUMHUYECKHUX AJIEMEHTOB, 110 OOPaTUMOCTH, M0 YYaCTUIO KaTallu3aTropa).
DK30- ¥ SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPAaBHEHHUS.

[lonatue o ckopoctu XxuMmMHuecko peakuuu. IlonsitTne 00 0OpaTUMBIX U
HeoOpaTUMbIX XUMUYECKUX peakiusix. [[IoHATHE O TOMOTEHHBIX U T'€TePOTE€HHBIX PEaKIHIX.
[lonsstne o xaramuse. IloHATHE O XUMHUYECKOM paBHOBecHH. DaKTOpBI, BIHSIOLNIUME Ha
CKOPOCTb XUMUUYECKOU PEaKLIUH U MOJIO0KEHNE XUMUYECKOTO PABHOBECHSI.

OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, dJCKTPOHHBIM OamaHC OKUCIUTEIHHO-
BOCCTaHOBUTENbHON peakunu. CocTaBlieHUE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxknuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOT O OajlaHca.

Teopust 3AEKTPOJIUTUYECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U  HEIIEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3M JIMCCOIMALIMU BEIIECTB C PA3IMYHBIMU BUJAMU XUMUYECKON
cBsi3u. Crenenp aucconuanui. CHiibHbIe U c1a0ble 3JeKTPOIUTHI.

Peakiiuyn nonHoro oo6MeHa. Y coBusl MPOTEKaHUs PEAKIIUd HOHHOTO OOMEHa, IMOJTHBIC
M COKpallléHHbIE MOHHbIE ypaBHEHHs peakuuii. CBoiicTBa KUCJIOT, OCHOBAaHMM U cojiel B
CBETE MPEACTaBICHUI 00 AJIEKTPOJUTUYCCKON Auccoruanui. KauecTBEeHHBbIC peakiuu Ha
noHbl. [loHaTHE O THapOIN3E CONEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHHE C MOJEIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTAaHMYECKUX BEIECTB —
METAJUIOB U HeMeTaioB (rpadura W anmasza), CIOXKHBIX BEUIECTB (XJIOpUAA HaTpus),
UCCIIEIOBaHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM peakIMHU OT BO3JACHCTBUS pa3IMUHBIX
(bakTOpoB, HccIelOBaHUE  BJEKTPONPOBOAHOCTH  PAcTBOPOB  BEHIECTB,  Mpolecca
JUCCOIUAIIMU KUCIIOT, MIEN0Ye U coliel (BO3MOXKHO HCIIOJIb30BAHHE BUEO MATEPHUAJIOB),
MIPOBEJICHUE OIBITOB, MILTIOCTPUPYIOMIUX MPHU3HAKK MPOTEKAHMS PEAKIMi HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BBIACICHHE Ta3a, 00pa30BaHUE BOJbI), OMBITOB, WJUTFOCTPHPYIOUTUX
MpUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIHi (FOpeHue, peakluu pPas3IoKeHUs,
COC/IMHEHMS), PACMO3HABAHUE HEOPTraHMYECKUX BEIIECTB C IIOMOIIBI0 KAaYeCTBEHHBIX

peakLuil Ha MOHBI, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4.



HemeTa/ibl 4 X coeJUHEHHSA

OO6mmas xapakTepucThKa rajnoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crereHu okucieHus. CtpoeHne M (U3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.
XHUMHUYECKHE CBOWCTBA Ha MpUMEpPE XJIOpa (B3aMMOAECUCTBHE C METaUIaMH, HEMETAJUIAMH,
menoyamu).  Xsopoogopoa. ConsiHas KHCIIOTa, XUMHYECKHE CBOMCTBA, IMOJIyUYCHHE,
npuMeHeHue. JleiicTBUe Xjopa M XJOPOBOJOPOJA HA OpraHu3M uYeJloBeKa. BakHeiue
XJIOPUJIBI U UX HAXOXKACHUE B IIPUPOJIE.

OO6mas xapakrepucTtuka 37meMeHTOB VIA-rpynnsl. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u (pu3nyecKrue CBOICTBA MPOCTHIX BEIIECTB —
KHCIIOPO/ia U Cepbl. AJUIOTPOITHbIE MOAU(PHUKAIIUN KUCIOPOJa U cepbl. XMMUYECKHE CBOWCTBA
cepsl. CepoBoopof, cTpoeHHe, PU3NUECKUEe M XUMHUYECKHe cBOicTBa. OKCHIABI Cepbl Kak
MPECTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KUCIIOTa, GU3NUECKUE U XUMHUUECKUE CBOHCTBA
(oOmue Kak TPEACTaBUTENs Kilacca KHCIOT WM crenuduueckue). XUMHYECKHE PpeaKIluu,
JIeKalMe B OCHOBE MPOMBIIIIEHHOTO CIoco0a MoxydeHusl cepHod KucioTel. [Ipumenenue
cepHOi KuCIOTBl. CoJlM CEepHOM KHCIOTBHI, KAueCTBEHHAs peakius Ha CylbdaT-uoH.
HaxoxneHue cepsl U €€ COCIMHEHUM B IpUpoJe. XUMHUYECKOE 3arps3HEHUE OKpYXKaroLen
Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE MO0XKIH, 3arpsA3HEHHE BO3AyXa U BOJOEMOB),
CIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-Tpymmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHbIe CTENEHH OKHUCIEHHs. A30T, pacnpocTpaHEeHHEe B HpUpoie, (U3UUECKue H
XUMu4eckue cBoiicTBa. KpyroBopor aszora B mpupoae. AMMHAK, €ro (Qu3nyueckue u
XUMHYECKHE CBOMICTBa, mMoiiyueHue M mnpumeHenue. Conu amMMoHMs, UX (u3nUeckue u
XUMHUYECKHE CBOWMCTBA, MpuMeHeHue. KauecTBeHHas: peakiusi Ha MOHbI aMMOHMS. A30THas
KHCJIOTa, €€ MosyuyeHune, (pu3ndeckrue U XMMHUYECKHe CBOMCTBa (0OIIMe KaK MpeCcTaBUTEIs
KJlacca KHCIOT U crienuduyeckue). Mcnonap3oBaHue HUTPATOB U COJiel aMMOHUS B KaUeCTBE
MUHEpATbHBIX yI0OpEeHHH. XUMHUECKOE 3arps3HEHHE OKPYKAIOIICH cpeapl COCTUHEHHUSIMU
a30Ta (KUCIIOTHBIC [OKIH, 3arps3HEHHE BO3AyXa, MOYBBI H BomoémoB). Docdop,
ajioTponHble  Moaupukanuu Qocdopa, ¢uzndeckne M XUMHUUEcKue cBoiictBa. Oxcun
dbochopa (V) u dochopnas kuciaora, GU3NIECKHEC M XUMUUYECKHE CBOWCTBA, MOJIyYCHHE.
Hcnons3oBanne GpocdaToB B KaYECTBE MUHEPATHHBIX yI0OPECHHIA.

OO6mas xapakrepucTtuka 3meMeHTOB |VA-rpynnsl. OcOOEHHOCTH CTPOCHHS aTOMOB,

XapakTepHble  CTEINEHU  OKUCICHUA.  YIVEpOZ, QUIOTPONHBIE  MoAu(UKaLuy,



pacnpocTpaHeHHE B Tpupone, (puU3MUecKkre U XUMHUYECKHe CBoOiicTBa. AjacopOuus.
Kpyrosopor yrnepoga B mpupone. Oxcuabl yriepoja, UX (U3MYECKUEe U XHUMUYECKUE
CBOWCTBA, JCHCTBHE HA JKUBHIC OPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE
npoOyieMbl, cBsi3aHHBIE ¢ OkcuaoM yriaepoaa (IV), rumore3a rm00aTbHOrO MOTETUICHUS
KJIUMaTa, TapHUKOBBIA A dexT. VYronapHas kuciota u €€ comd, HuX (U3HYECKHE U
XMMHYECKHE CBOWCTBA, MOJlyueHHWE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcmonb3oBanue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIIICHHOCTH U CEIBCKOM
XO35UCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSIX
yriaepoga (MeTaH, STaH, OSTWIEH, AalEeTHIEH, 3TaHOJ, TJHUIEPUH, YKCYCHas KHUCIIOTA).
[IpupoaHble UCTOYHHUKHU YTIEBOJOPOIOB (Yroib, MPUPOIHBIA Tra3, He(Th), MPOAYKTHI HX
nepepaboTku (6eH3MH), UX poib B OBITY M NpoMblnuieHHOCTH. [loHSATHE O OHONIOrHYecKH
BaXHBIX BEIIECTBAX: MHUpax, OeIKax, YIrJeBoJaXx — M HMX pPOJM B JKU3HU 4YelIOBEKa.
MatepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHMUECKUX COCIUHEHHH.

Kpemuuii, ero ¢usndeckue M XUMUYECKHE CBOWCTBA, TMOJTYyYEHUE M TMPUMEHEHHE.
Coenunenus kpemuusi B mpupoxae. OOmme npencrasineHus o0 oxcuae kpemuus (IV) u
KpeMHueBOi kuciore. CHIMKAThl, MX HCIOIb30BAaHHE B OBITY, B IPOMBIILICHHOCTH.
Baxkneiimue cTpouTenbHble MaTepUasbl: KepaMHuKa, CTEKIIO, IEMEHT, OETOH, KeJIe300€TOH.
[Tpobnembl ©€30MacHOTO HCIOJB30BAHHUS CTPOUTEIBHBIX MAaTEpUAIOB B ITOBCEIHEBHOU
KU3HU.

Xumuueckuii IKCnepumMenm:

u3ydyeHue oOpa3loB HEOPraHMYEeCKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
MPOBEJICHUE KAYEeCTBEHHBIX pEAKIMi Ha XJIOPUA-UOHBI W HAOIIOACHHE MPHU3HAKOB HX
MPOTEKAHUS, OIBITHI, OTpaKAOIME (U3NISCKUE U XMMHYECKHE CBOMCTBA TAJIOTEHOB M HX
COCTMHEHHH (BO3MOJYKHO HCIIOJIb30BAaHHE BUICOMATEPHAIIOB), O3HAKOMJICHHE C OOpa3liaMu
XJIOPUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C 00Opa3iaMu Cepbl U €€ COeAMHEHUSIMHU (BO3MOKHO
UCIOJIb30BaHUE BHJEOMATEPHATIOB), HAOIIOACHHE IMpolecca OOYIJMBaHHUS caxapa I0J
JNEUCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTBI, W3Yy4CHHE XUMUYECKUX CBOWCTB
pa30aBIIEHHON CEPHOW KHCIIOTHI, TPOBEJICHHE KAadueCTBEHHOW peakIuu Ha Cylb(aT-HOH U
HaOJto/IeHne MpHU3HaKa e€ MpoTeKaHHs, O3HAKOMJIEHHE ¢ (PU3UYECKMMH CBOMCTBAMM a30Ta,
dochopa U uX coeAWHEHUU (BO3MOXHO HCIOIH30BAHUE BHUICOMATEPHAIIOB), OOpa3laMu

a30THBIX U (ocopHBIX ynoOpeHuil, monydeHue, coOupaHue, pacro3HaBaHUE M H3y4YCHHE



CBOICTB aMMHaKa, MPOBEJCHNE KAYECTBEHHBIX PEAKIM HAa MOH aMMOHUS U (GocdaT-uOH U
W3y4YCHUE NPU3HAKOB HX NPOTEKAHMS, B3aMMOACHCTBUE KOHUECHTPUPOBAHHON a30THOM
KHUCJIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BAHUE BHUJECOMATEPUATIOB), M3YU€HUE MOJIEei
KPUCTANTMYECKUX PEmETOK anMmasa, rpaduta, (yiepeHa, 03HAKOMIIGHHE C TIPOIECCOM
aZcopOIMu PacTBOPEHHBIX BEIECTB aKTHBUPOBAHHBIM YIVIEM M yCTPOWCTBOM NMPOTHUBOTA3a,
MoJTydeHue, coonpanue, pacro3HaBaHUE M U3YYCHHE CBOMCTB YIIIEKUCIIOTO rasa, MpoBeIeHNE
KAueCTBEHHBIX peakuuid Ha KapOOHAT W CHIMKAT-UOHBI M HW3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHON MPOMBIIIJIEHHOCTH, pEIIeHUE
SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHeHne HeMeTauIbl U UX COEIUHECHUS».

MeTasibl M MX COeTMHEHHS

OO0masi XxapakTepuCTHKa XHUMHYECKUX JJIEMEHTOB — METaUIOB Ha OCHOBAaHUU HX
nonoxxenusa B llepuoanueckonn cucreme xumuueckux 3nemeHtoB [[. M. MenneneeBa u
cTpoeHus aromoB. CTpoeHne MeTauioB. Meramnuyeckass CBSI3b U METaJUIMYecKast
KPUCTAJUIMYECKAsl peIIETKA. DIEKTPOXUMUYECKUN Pl HAPSHKEHUH MeTaiuioB. PuU3nyeckue
U XMUMHYECKHE CBOMCTBa MeTayuioB. OOmme crmocoObl moiydeHus MmeTtaiioB. [loHsTHe o
KOPpPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI X OT Koppo3uu. CruiaBel (CTaslb, YyTYH,
TIOpATIOMUHHM, OPOH3a) M KX IPUMEHEHNE B OBITY U TPOMBIITUICHHOCTH.

[llenounble MeTamuibl: moJiokeHHe B llepuoamdeckor cUCTEME XHUMHUYECKUX
anemenToB J[. 1. Menneneesa, CTpoeHue X aTOMOB, HaxOK/IeHUE B npupoje. Puzndeckue u
XUMHYECKHE CBOMCTBA (Ha mpuMmepe HATpus U Kamus). OKCUABI M THIPOKCHIBI HATPUS U
kanus. [I[puMeHeHre menoYHbIX METAIIOB U UX COSTMHEHUH.

[llenoyHo3emMenbHBIE METAUIBI MarHUM W KaJbIMi: TosiokeHue B Ilepuoanueckoit
cUCTeME XUMHUYECKUX 3jieMeHTOB [[. M. MeHneneeBa, CTpO€HHE UX aTOMOB, HaX0XJICHUE B
npupoje. Pusznueckue U XUMHUYECKHME CBOWCTBA MarHus W Kaublus. BaxkHelmue
COCIMHECHMS KalblUsl (OKCHJ, THAPOKCHA, coiu). JKECTKOCTH BOABI M CIOCOOBI €€
YCTpaHEHHUS.

AmoMuHuii: nonoxenue B Ilepuoanueckoi cucteme XxuMuueckux anemeHTos 1. U.
MeneneeBa, CTpOEHHE aroMma, HaxoXAeHUE B mpupoje. Puznueckue M XUMHUYECKUE
cBoOlcTBa amtoMUHMSA. AMGBOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA aTIOMUHMS.

Kenezo: nonoxenne B Ilepumoanueckoir cucreme Xxummudeckux siaeMeHToB J[. .

MGHI[GJIGGBa, CTPOCHUC aTOMad, HAXOXJICHUC B IMPUPOJC. dusznueckue U XUMHUYECKHE



cBoiicTBa jxene3a. Okcuabl, Tuapokcuasl U coim kenesa (Il) m xemeza (Ill), mx cocras,
CBOWCTBA U MOJyYECHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ 00pa3llaMH METAaJUIOB M CIUIABOB, WX (DU3UYECKHMMH CBOWCTBAMU,
U3Yy4YEeHHE Pe3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXHO MCIOJIL30BaHUE BUAEOMATEPUATIOB),
OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHJA KajbllUd W HATpUs C BOJAOH (BO3MOXHO
WCIIOb30BaHUE BUJEOMATEPUATIOB), HCCIEAOBAaHUE CBOMCTB MXKECTKOW BOJBI, IpoIlecca
rOpeHus >kejie3a B KUCIOPOoJ€ (BO3MOXKHO HCIOJIb30BAHHE BUECOMATEPHUATIOB), MPU3HAKOB
MIPOTEKAaHNs KAaYECTBEHHBIX PEAKIMI HA MOHBI: MATHUs, KaJblUs, AIFOMUHUS, INHKA, XKele3a
(1) u xene3a (M), mexu (11), HabGrOMEHUE M OMKCAHKE MPOICCCOB OKPAIIMBAHUS IJIAMEHU
MOHAMHU HaTpHsl, Kauus U KajlblUus (BO3MOXKHO UCIOJIb30BAaHHUE BUJIEOMATEPHAIIOB),
uccienoBanre aM(pOTEPHBIX CBONCTB THIPOKCH 1A ATFOMUHIS U THAPOKCUAA IMHKA, PEIICHUE
JKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxxHelnme MeTajlibl U UX COCTUHEHUS.

XuMHs 4 OKpY:KamoLas cpeaa

BemectBa u  marepuansl B NOBCEIHEBHOM JKM3HHM 4eEJIOBEKAa. be3omacHoe
WCIOJIb30BaHNE BEUIECTB M XUMHUUYECKUX peakiuii B ObITY. [IepBas mOMOIIb Py XUMHUYECKHX
0’KOrax M OTPABJICHHUSIX.

XUMHYEeCKOe 3arps3HEHHE OKpyXKawolled cpenbl (mpedenbHas —JIOMycTUMast
KOHIIeHTpanus Bemiects, nanee — [1/1K). Pons xuMuu B penieHuu 3K0I0THIECKUX MTPOOIIeM.

Xumuueckuiit Ixcnepumenm:

U3y4yeHHe o00pa3loB MaTepualioB (CTEKJIO, CIUIaBbl METAUIOB, IOJHMMEpHBIE
MaTrepuabl).

Mescnpeomemnuie ceasu

Peanuzanusi MeXnpeaMETHBIX CBsA3€d TMpU HM3YYeHHMM XUMUM B 9 Kiacce
OCYIIECTBIISICTCSl Yepe3 MCIOJIb30BaHHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX MOHSATUH, TaK U
MOHATUH, SABJISIFOIIUXCS CUCTEMHBIMHU [UISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHUKIIA.

OO0mmue ecTecTBeHHO-HAYYHBbIC MOHATHS: HAy4YHBIA (DAaKT, TUTIOTE3a, 3aKOH, TEOpPHs,
aHalnM3, CHHTE3, KiaccUHKalus, MEepUOJUYHOCTb, HAOMIOJEHHE, OSKCIEPUMEHT,
MOJIETIUPOBAaHUE, HU3MEpPEHHE, MOJElb, SBJIEHHWE, MApPHUKOBBIA 3(PPEKT, TEeXHOJIOTHS,

MaTepHabl.



Odwusuka: marepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHWJ, H30TOIIBI,
pPalMOaKTUBHOCTh, MOJIEKYJIA, ODJIEKTPHUYECKUH 3apsill, MPOBOIHUKH, TMOJIYIPOBOIHHUKH,
TU3JIEKTPUKH, (DOTORIEMEHT, BELIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BELIECTBa, Ias3,
pacTBOp, PacTBOPUMOCTH, KpUCTAJUIMYECKas peIIETKa, CIUIaBbl, (U3UYECKHUE BEIUYHHBI,
eIMHUIIBI U3MEPEHHS], KOCMHYECKOE TIPOCTPAHCTBO, TUTAaHETHI, 3BE31b1, CONHIIE.

buonorus: dotocunres, npixanue, obrnocdepa, skocucreMa, MUHEpaIbHbIE YI00pEHHUSI,
MHUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaAIbl, TOPHBIC IOPOABI, IOJIC3HBIE

HNCKOITaEMBIC, TOIIJINBO, BOOHBIC PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJIbTATDI

JIMIHOCTHBIC pPe3yJbTaThl OCBOCHHS IMPOTPAMMBI OCHOBHOTO OOIIEro 0oOpa3oBaHUs
JOCTUTAIOTCS B XOjA€¢ OOYYCHHS XUMHH B CIWHCTBE Y4YeOHOW U BOCIHTATEIBHON
ACATCIIBHOCTU B COOTBECTCTBUU C TpaI[I/ILII/IOHHBIMI/I pOCCHﬁCKHMH COHI/IOKyHBTypHBIMI/I nu
,Z[YXOBHO-HpaBCTBeHHBIMI/I OCHHOCTAMU, HpI/IHHTBIMI/I B OGH.ICCTBG HpaBI/I.HaMI/I n HOpMaMI/I
MOBEJICHUS M CIIOCOOCTBYIOT IpOIIECCaM CaMOIIO3HAHUWS, CaMOPAa3BHTHS W COIMAIIU3AIIAN
oOydJaronuxcs.

JIMYHOCTHBIE PEe3yJIbTAaThl OTPAXKAIOT FTOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CI/ICTGMOI\/'I IIO3UTHUBHBIX HCHHOCTHBIX OpI/IeHTaI_[I/Iﬁ nu pacmnpeHHe OIIbITa ACATCIBHOCTU HA eé
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpMOTHYECKOr0 BOCIIUTAHUA:

LIECHHOCTHOIO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
Hay‘IHOMy HacCJICIU0, IIOHMMAaHHUA 3HA4YCHUA XI’IMI’I‘IGCKOIX HayKI/I B KHW3HU COBpeMeHHOFO
o01ecTBa, CrmoCOOHOCTH BIIAJIETh JTIOCTOBEPHOM MH(GOPMAITUEH O TIEPETOBBIX JOCTIKECHUSIX U
OTKPBITHSX MHPOBOW M OTCUECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHHUS O COIMAIBHBIX HOPMaX M MPaBUIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTHBE, = KOMMYHUKAaTHBHOW  KOMIICTCHTHOCTH B  OOINECTBEHHO  TIOJIC3HOM,
y‘IeGHOHCCHeI{OBaTGHBCKOfI, TBOp‘IeCKOI\/'I nu I[pyFI/IX BUaax ACATCIBbHOCTH, T'OTOBHOCTH K
pa3H006pa3H0171 COBMGCTHOﬁ NCATCIIBHOCTU HpI/I BBITIOJTHCHUU y‘-Ie6HBIX, I1I0O3HABATCIIBHBIX
3aJ1a4, BBINOJHEHUM XUMHYCCKHUX OKCIICPUMEHTOB, CO3JIaHUHM YYEOHBIX IPOCKTOB,
CTpeMJICHHSI K B3aMMOIOHMMAHHWIO ¥ B3aUMOIIOMOIIM B TIpOIleCCe OTOW y4eOHOM
ACATCIIBbHOCTH, TOTOBHOCTHU OLICHHUBATh CBOé IIOBCACHUEC U HOCTYHKI/I CBOHUX TOBapI/IH_IGI\/'I C
IIO3UIINN HpaBCTBeHHBIX nu HpaBOBBIX HOpM C y‘IéTOM OCO3HaHUusA HOCHG,Z[CTBI/Iﬁ HOCTyHKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMS !

MHPOBO33PECHUYCCKUE TMPEACTABICHUS O BEIICCTBE W XHMHUYCCKOH pEaKIlvH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U COCTABJIAIOIIME OCHOBY IS

MOHMMaHMs CYIIHOCTH HAy4YyHOM KapTMHBI MHpa, TMPEICTaBIeHUS 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BHUTHUSl TPUPOJBI, B3aHMMOCBS3SX YEJIOBEKAa C TPUPOJHON Cpemoid, o
POJIM XMMHH B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHBBI, HAIIPABJICHHBIC HA IMOJIyYCHWE HOBBIX 3HAHUHM MO XUMHH,
HEoOXoAUMBIEe Uil OOBSICHEHHs HAOIMIOaeMbIX MPOIIECCOB M SIBICHHM, MMO3HABAaTEIbHOM,
WHPOPMAIIMOHHON M YHTATELCKOW KYJIBTYphl, B TOM YHCJIC HABBIKOB CaMOCTOSITEIHLHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JUTEPATypOil, NOCTYIMHBIMH TEXHUYCCKUMHU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K 00YUYCHHUIO U TO3HAHUIO, TI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00pa3oBaHHUI0, TPOCKTHOH M HCCIENOBATEIbCKON NEATEIFHOCTH, K OCO3HAHHOMY
BBIOOPY HATPABICHHOCTH M YPOBHS OOYYCHUS B TAIbHEHIIIEM;

4) hpopMHUpOBaHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHME IEHHOCTH MW3HHM, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 370POBBIA 00pa3 KH3HH, OCO3HAHWE IOCICACTBUH M HEMPHUSATHE BPEIHBIX
MPUBBIYCK (YHIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KyPEHHS ), HEOOXOIUMOCTH COOTFOACHUS
npaBuUi 0€30MaCHOCTH MPHU OOPALICHUH C XMMUYECKMMHU BEIIECTBAMU B OBITY U peaslbHOM
KU3HU;

5) Tpy10BOro BOCIIMTAHUS:

UHTEpEC K MPAKTHYECKOMY H3yYeHHUIO Tpodeccuii W Tpyna pa3IudHOro poa,
yBOKEHHE K TPyAy U pe3ylbTaTaM TpPYJOBOW JEATEIBHOCTH, B TOM YHCIIE HAa OCHOBE
MPUMEHECHHUSI TPEIMETHBIX 3HAHWA MO0 XWMHH, OCO3HAaHHBIM BHIOOP WHAMBHUIYyAIbHON
TPAEKTOPUH TPOIOJDKECHUST 00pa30BaHUs C YIETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMUH, OOIICCTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YycmemHod npodeccrnoHambHON
NESATEeNbHOCTH M PA3BUTHUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalNTHpPOBATHCS B
npogeccuoHaIbHON Cpejie;

6) 9K0JIOrM4Y€eCKOT0 BOCTUTAHUS:

9KOJIOTUYECKH IIeJIECO00pa3HOe OTHOIIECHHE K IMPHPOJE KaK MUCTOYHUKY KH3HH Ha
3emJie, OCHOBE €€ CyIIeCTBOBaHMs, TOHUMaHNE IEHHOCTH 3/I0pOBOT0O U Oe3omacHoro odpasa
KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (U3UYECKOMY U ICUXUYECKOMY
3I0POBBIO, OCO3HAHHWE IIEHHOCTH COOJIIOICHUSI PAaBHJI 0€3011aCHOTO MTOBEEHHUS ITPH padboTe ¢
BEIIECTBAMH, a TAK)KE B CUTYaIlUsX, YTPOXKAIOMINX 3A0POBBIO M KU3HU JTIOJICH;

CMOCOOHOCTH NMPHUMEHATH 3HAHMS, TOTy4YaeMble IPU U3yYCHUH XUMUH, Ul PELICHUS

3a/1a4, CBS3aHHBIX C OKpPYXalolled MPUPOAHONM CpEeNOH, Ul IIOBBILICHUS YPOBHS



HKOJIOTMUYECKON KYJbTYPhl, OCO3HAHUS INIOOATBHOTO XapaKTepa HKOJIOTMYECKUX MpoOieM U
MyTEed MX PELICHHs MOCPEACTBOM METOJOB XMMHHM, SKOJIOTMYECKOI'O MBIIUICHUS, YMEHUS
PYKOBOACTBOBAThLCS UM B I1I03HABATEIIbHOM, KOMMYHUKAaTUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe meranpeMeTHBIX Pe3yJbTaTOB BBIACIAIOT 3HAUUMBbIE JUIsI (OPMUPOBAHUS
MHUPOBO33pEHHUs 00IIIeHAYYHbIE TTOHITHS (3aKOH, TEOPHs, IPUHIIMII, THIIOTE3a, PaKT, CUCTEMA,
IIPOLIECC, AKCHEPUMEHT U JIPYroe.), KOTOPbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHMH M3 3TUX IMPEIMETOB (HOPMHUPOBATH
MIpe/ICTaBJICHHE O IIEIOCTHON HAay4yHON KapTHHE MHUpa, U YHUBEpCAJIbHbIE yueOHbIE NeHCTBUS
(mo3HaBaTenbHble, KOMMYHHMKATHUBHBIC,  DETYJSTUBHBIE), KOTOphle  00Oecrne4yuBarOT
(dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHHIO U  OCYIIECTBJICHHUIO
y4eOHOM e TEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE yUeOHbIe JeiicTBUS

Ba3zoBrble JJornueckue aeiicTBHA:

YMEHMS HCIOJIBb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS] IPU OCBOSHUU 3HAHMM:
pacKpbIBaTh CMBICI XMMHYECKUX TMOHSATUN (BBIAEHATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C JIPYTUMH TOHSTHUSIMM), HCIOJB30BaTh MOHATHS AJIs
OOBSICHEHUSI OTHENIbHBIX (PAKTOB U SBIIEHUHN, BBIOMPATh OCHOBAHMS WM KPUTEPUH IS
KJIacCU()UKALMU XUMHUECKUX BEIIECTB M XUMHUECKUX PEAKIMH, YCTAaHABIMBATH NMPUYHMHHO-
CIICZICTBEHHBIC CBSI3U MEXIY OOBEKTaMU H3yUCHHs, CTPOHUTH JIOTMYECKHE pPacCyKICHHUS
(MHIyKTUBHBIE, IeTyKTUBHBIE, 10 aHAJIOTUH), JIeJIaTh BBIBOJBI U 3aKIIIOUEHUS;

yMEeHHEe TMPUMEHSATh B Ipollecce TO3HAHWS  TMOHATHS  (NIpeIMETHhIE U
METANpEeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YyEeMblE B XHMHH,
npeoOpa3oBbIBaTh IIUPOKO TPUMEHSEMble B XHMHU MOJICIbHBIC MPEJICTaBICHUS —
XUMHYECKUH 3HaK (CHMBOJI 3JIEMEHTa), XUMHUYeckass (popmysia U ypaBHEHHE XUMHYECKON
peakuuu — MpH pElIeHUH Y4eOHO-TIO3HABATENbHBIX 3a7ad, C Y4YETOM 3THUX MOJENbHBIX
IIPECTABICHUM BBIABISATH W XapaKTEpU30BaTh CYLIECTBEHHBIE MPU3HAKU HM3yYaeMBbIX
O0BEKTOB — XHMHYECKHX BELIECTB M XUMHUYECKUMX pPEAKUMUH, BBIABIATH OOIIHE
3aKOHOMEPHOCTHU, IPUYMHHO-CJIEICTBEHHBIE CBSA3U U IPOTUBOPEYHS B U3y4aEMbIX MPOLECCAX
U SIBJICHUSX.

Ba3oBble ncciienoBaTe/IbLCcKHe AeiicTBUS.



YMEHHE HUCII0JIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KaYeCTBE MHCTPYMEHTA MTO3HAHUS, a
Takke B KayecTBE OCHOBBI Il (POPMHUPOBAHUS TUIIOTE3bl IO IMPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

NPUOOpPETEHUE OIbITA MO TIAHUPOBAHUIO, OPTaHU3AIUN U MPOBEACHUI0 YUCHHYECKHUX
HKCIIEPUMEHTOB, YMEHHUE Ha0II0AaTh 32 XOJA0M MPOIECcca, CAMOCTOSITENIbHO TPOTHO3UPOBATh
€ro pesynbTar, (HopMynaHpoBaTh O0OOIIEHHS U BBIBOABI MO pe3yJbTaTaM IMPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHMS, COCTABIIATH OTUET O MPOJIEIIaHHOM padoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh U MHTEPHPETUPOBATH MH(GOPMALIMIO Pa3IMUHBIX
BUJOB M (OpM MpenCTaBICHUS, MOIYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs
TUTepaTypa XHMHUYECKOTO COJACpIKaHMs, CIpaBOYHBIE TocoOws, pecypchl HHTepHETa),
KPUTHUYECKH OIEHUBATh MPOTHBOPEYUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TMPUMEHATh pa3IMuHble METOABl W 3alpochl NpPHU TOUCKE U OTOOpe
nH(OpPMALUM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JUIsl BBIMOJHEHHS y4E€OHBIX U
MO3HABATENBHBIX  33/1a4  ONPEACNEHHOTO0 THIA, NPHOOPETEHHE OIbiTa B 00JaCcTH
WCIOJIb30BaHUs HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTH, OBJAJIEHUE KYJIbTYpOi
aKTUBHOTO HCIOJIb30BAaHUSl PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITENBHO BHIOMpATh
ONTUMAJIbHYI0 (OPMY IpPEACTaBICHUS UHPOPMAIMN U WLIIOCTPUPOBATh pelllacMble 3a1a4u
HECJIOXKHBIMU CXEMaMHU, JUarpaMMaMu, IpyruMu GopMaMu TpaduKu U UX KOMOUHAIUSMU;

YMEHHE HCIIOJIb30BaTh U aHAJM3UPOBATH B Ipoliecce YI4eOHOH U HCCIe10BaTeIbCKON
NEeSTeNbHOCTH HH(OPMALMI0O O BIMSHUM [POMBIIIJICHHOCTH, CEJIbCKOTO XO034icTBa U
TPaHCIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOIHON CPEIbI.

KoMMyHUKaTHBHBIE YHHBeEpPcAIbHbIE YieOHbI€ 1eiiCTBUS:

yMEHHUs 3aJaBaTb BONPOCH (B Xoie auanora v (WiM) AUCKYCCHH) MO CYILIECTBY
oOcyxxnaeMol TeMbl, (OPMYIHPOBaTh CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHS TPEACTABIATh MOJTYYEHHBIC Pe3yIbTaThl MMO3HABATEIHHOW ICSITENLHOCTH B
YCTHBIX W TIHCBMEHHBIX TEKCTaX; JellaTh MPE3CHTAIUI0 Pe3yJbTaTOB BBIMOJTHEHUS
XUMUYECKOTO JKCIIEpUMEHTa  (71ab0paTOpHOTO  OMBITA, JabopaTOpHOW pabOTBI IO
HCCIIEIOBAHUIO CBOMCTB BEIIIECTB, YICOHOTO MPOEKTA);

yYMEHHS y4eOHOTO COTPYIHUYECTBA CO CBEPCTHIUKAMHU B COBMECTHOM IMO3HABATEIHHON

u HCCHGHOB&TGHBCKOﬁ ACATCIIbBHOCTH MPU PCHICHUHU BO3HUKAIOIHUX HpOGHGM Ha OCHOBC



yd€Ta OOIMX HWHTEPECOB M COTJIACOBAHMS TMO3UIMK (0OCYXIeHUs, OOMEH MHECHHSIMHU,
«MO3TOBBIE€ IITYPMBbI», KOOPAMHAIMSI COBMECTHBIX NEHCTBUH, ONpeaeNeHHue KPUTEpUEB IO
OLIEHKE KAaueCTBa BHITIOJHEHHOW pabOThI U APYTHE).

Pery1siTuBHbIEe YHMBepcaabHble Y4eOHbIe AelicTBUA:

YMEHHE  CaMOCTOSITENIbHO  ONpENeNsTh IeJId  JEATEIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBaTH M TMpPH HEOOXOAMMOCTH KOPPEKTHPOBATh  CBOIO
NesITeNbHOCTh, BBIOMpaTh Haumbonee dS((EKTUBHBIE CHOCOOBI pEHICHUS YYEOHBIX H
MO3HABATENIbHBIX 33J]a4, CAMOCTOSTEIIFHO COCTABJIATh UM KOPPEKTUPOBATH MPEATIOKCHHBIN
QITOPUTM JEHCTBUIA TIPH BBIMOJTHEHUHW 3aJaHUN ¢ y4ETOM IOJYyYCHHs] HOBBIX 3HAHHH 00
U3y4aeMbIX OOBEKTax — BEIIeCTBAX M PEaKLMSX, OLEHUBATH COOTBETCTBHE IOJYYEHHOIO
pe3yibTaTa 3asBICHHOM IEJIH, YMEHHE UCIONb30BaTh W AaHAJU3UPOBATH KOHTEKCTHI,
npeJularaeMble B YCIOBUU 33/1aHUI.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTENIbHOTO COJEp>KaHuS,
YCTaHOBJIEHHOTO JaHHOW (eaepanbHOi paboueil mporpamMMoi, BBIIACISAIOT: OCBOCHHBIC
00yYaroIMMHUCs Hay4yHbIE 3HAHUSA, YMEHHMS U CIOCOOBI NEHCTBUH, CHeru(HUEcKue s
MpeIMETHOM 005acTH «XUMUS», BUIBI JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTaluy, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3JIUYHBIX YyYE€OHBIX M HOBBIX
CUTYyalHsIX.

K kon1y o0yuenus B 8 ki1acce rpeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHI:

. pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHMX IMOHSATHI: aTOM, MOJIEKYyJa,
XMUMHAYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOpPOIHAs H
HEOJTHOPOHAA), BAJICHTHOCTh, OTHOCHTEIbHASI aTOMHAs! M MOJIEKYJISIpHAs Macca, KOJTMYECTBO
BElIECTBa, MOJIb, MOJIIPHAsl Macca, MaccoBasi JOJIsi XUMUYECKOTO 3JIEMEHTa B COCAMHEHHH,
MOJIApHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPHUIATEILHOCTb, CTENEHb
OKHCJICHHS, XUMUYECKasl Peakins, Kiaccu(uKalus peakuuii: peakiiui COeIMHEHHS, PEaKIIUn
Pa3NoKEHUs, PEaKkIMK 3aMEeICHHs, Peakluu OOMEeHa, 9K30- U JHJOTEPMUYECKHUE peaKiuy,
TEII0OBOM A(eKT peakiuu, siApo aroma, IJICKTPOHHBIA CJIOW aToMa, aTOMHas OpOUTalb,
paauyc aroma, XUMHUYECKas CBSI3b, MOJSPHAs M HEMOJIApHAas KOBAJEHTHAsl CBS3b, MOHHAA
CBSI3b, MOH, KaTHOH, aHUOH, PAaCTBOP, MaccoBas /101 BellecTBa (IPOICHTHAsT KOHLIEHTPALIHS)

B pacTBOpE;



J WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHHA U IPUMEHATH
9TH MOHATHUSA IIPU ONMCAHNU BELIECTB U UX NIPEBPALLECHUMN;

. UCIOJIb30BATh XMMUYECKYIO CUMBOJIUKY JJISl COCTaBJICHUsS ()OPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKHUX PEAKLIUN;

. OIpENeNIATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIUHECHHMSAX,
CTENEHb OKHUCIJICHUS 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX, MPUHAUIEKHOCTh BELIECTB K
ornpenenéHHOMY KIJIACCy COSAMHEHUN 1Mo (GopMyJiaM, BUJ XUMHUECKOHN CBS3H (KOBAJICHTHAS U
MOHHAs1) B HEOPIraHUYECKUX COCIUHEHUSIX;

o packpeiBaTh cMmbici  Ilepuoamueckoro 3akona J[. WM. Menneneena:
JNEMOHCTPUPOBATh IOHUMAHUE IEPUOJUYECKOM 3aBUCHUMOCTH CBOWCTB  XMMHMYECKHX
JJIEMEHTOB OT WX NOJIOKEHUS B llepuoanueckod cucreMme, 3aKOHOB COXPAaHEHMS MacChl
BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HHUs, 3aKOHa ABOrajpo;

J OIUCBIBATh U XapakTepu3oBaTh TaOIMuHyto Gopmy [lepnonndeckoit cucreMsl
XMMHUYECKHX D3JEMEHTOB: pas3lnyaTh MOHATUS «rJaBHas noarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpymnmna)», Masisie u OOJbIINE TEPUOJIBI, COOTHOCUTH 0003HAUCHHS,
KOTOpble MMeIoTcsl B Tabmuie «lleproguueckas cucteMa XUMU4eckux siemeHToB JI. .
MenpeneeBay ¢ YACIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB
(coctaB u 3apsa aapa, oOllee YHUCIO AIEKTPOHOB U PACHpENeNIEHUEe MX IO 3JIEKTPOHHBIM
CJIOSIM);

. KJIacCU(UIIMPOBATh XUMHUYECKHE HIIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBa,
XMMUYECKHE peakuuu (MO0 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMM BEILECTB, IIO
TeroBoMy ddexry);

. XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBAa BEILECTB
pa3IMYHBIX KJIaccOB, IOATBEPXkAAs ONHUCAHUE IPUMEPAMU MOJEKYJSAPHBIX YpaBHEHUMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

. IIPOrHO3MPOBAaTh CBOWMCTBA BEHICCTB B 3aBUCUMOCTH OT MX Kad€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH NIPOTEKAHMSI XUMUYECKHUX IIPEBPALLICHUN B pa3JIMUHbIX yCIOBUSIX;

. BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MacCoOBYIO JOJI0 XMMHYECKOIO 3JIEMEHTa IO (QOpMyJie COEIUHEHMs, MAaCCOBYIO JOJIIO
BELIECTBA B PACTBOPE, POBOIUTD PACYETHI 110 YPABHEHUIO XUMHUYECKON PEAKIINH;

. IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U

CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMATH3aINI0, KIIACCU(DUKAIIUIO, BHISIBICHUE IPUUUHHO-



CIICACTBEHHBIX CBsA3€Hd — JUIsl M3Y4YCHMs] CBOMCTB BEIIECTB M XMMHYECKHX PEaKLuH,
€CTECTBEHHO-HAyYHble METOJbl IO3HaHMA — HaONIOJEHUE, HU3MEpPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peajbHbli U MBICIICHHBIN);

. ClIeZIOBaTh IMpaBHJIaM IO0JIb30BAHUS XUMHYECKOH MOCyAod M 1ab0paTOpPHBIM
o0opyloBaHMEM, a TaKXe IpaBWIaM OOpallleHuss C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKIMSAMHU IO BBINOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYEHHIO U
coOMpaHHIo Ta3000pa3HbIX BELIECTB (BOAOPOAA M KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C
ONpEeeIEHHON MacCOBOM JOJE€H PacTBOPEHHOIO BELIECTBA, IJIAHUPOBATh U IPOBOAMTH
XMMHMYECKHE DKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IIOMOIIBIO
WHIIUKATOPOB (JIakmyc, (heHomdTaaenH, METUIOPaHK U IPYTHE).

K kon1y 0o0yueHus B 9 kj1acce rpeIMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOUINXCS YMEHU:

J PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: XUMUYECKUI JIEMEHT,
aTOM, MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPHULATEIBLHOCTb, CTENEHb OKUCICHMS, XUMUYECKasl pPeaKkius, XUMHUYECKas CBS3b,
TEIIoBOH  A(PQeKT peakuuu, MOJIb, MOJAPHBIA 00BEM, pacTBOp, dJICKTPOIUTHI,
HEDJICKTPOJIUTBI,  DJIEKTPOJIMTHYECKAss  JAUCCOLMAIMs, PEAKIMU HOHHOro  oOMeHa,
KaTaJn3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble M  HeoOpaTUMble  peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKLUU, OKUCIMTENb, BOCCTAHOBUTEIb, OKUCICHHE M
BOCCTAHOBJICHHE, aJIOTPOIHUs, aM(pOTEPHOCTb, XMMHUYECKasl CBS3b (KOBaJCHTHAs, MOHHA,
METAJUINYECKast), KPUCTAJUIMYECKAas PpEHIETKa, KOpPpO3Usi METaJIOB, CIUIaBbl, CKOPOCThb
XUMHYECKOM peakiuu, npeaenbHo gonyctuMas konuentpamus [1/IK Bemectsa;

. WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUHA U TPUMEHATH
9TH MOHATHUS IPU ONMCAHUU BEIIECTB U UX NPEBPALLEHUN;

J UCIOJIb30BAaTh XMMHUUYECKYIO CUMBOJIUKY JJISl COCTaBJIeHUs ()OPMYJI BEIECTB U
YpPaBHEHUU XUMHYECKUX PEAKIUN;

. OIIPEAEIATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHYECKHX 3JIEMEHTOB B
COEMHEHUAX PA3IUYHOIO COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coeMHeHui o GopMyniam, BUJI XMMHUYECKON CBA3M (KOBAJIEHTHAsl, HIOHHAs, METAJUINYECKast)
B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l MOHA 110 XMMHUYECKOH (opMyJie, XapaKTep Cpelibl B
BOJAHBIX DPACTBOPAax HEOPraHWYECKUX COCAUHEHUW, THUI KPUCTAUIMYECKOM pPEIIETKU

KOHKPCTHOT'O BCILICCTBA,



o packpsiBaTh cMmbici [lepuoandeckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMaHHWE: OMHCHIBAaTh U XapaKTepH30BaTh TaOIMUHYIO (opmy
[lepuonuyeckoil cHCTeMBbl XHUMHMYECKHX JJIEMEHTOB: pa3iuyaTh TOHATHUA «TJaBHAs
noarpymnmna (A-rpynna)» u «nodouynas noarpymnmna (b-rpynma)y, mansie u 601b1IHE TIEPHOIDI,
COOTHOCHUTh 0003HAYEeHMs, KOTOpPhIE HMMEIOTCA B MEPUOAMYECKON TaliHIle, C YHUCIOBBIMU
XapaKTepUCTHUKAMHU CTPOEHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij siapa, ooiiee
YHUCIO BJIEKTPOHOB W paCHpesesieHHe MX IO AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB AJIEMEHTOB M HUX COCIUHEHUH B IpeJlesaXx MabIX
MEPHUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHHUS UX aTOMOB;

. KJIacCU(UIUPOBATh XUMHUYECKHE JIIEMEHThl, HEOPraHWYecKHEe BElLIeCTBa,
XMUMHAYECKHE peakuuu (MO0 YUCIy W COCTaBy YYaCTBYIOLUIMX B PEAKIMHU BEIECTB, IO
TeII0BOMY 3¢ (eKTy, 0 UBMEHEHHIO CTEeTIeHEeH OKUCIICHUS! XUMHUYECKUX IEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATh) OOmMME U CHeHUPUISCKUEC XUMHYECKUE
CBOMCTBAa MPOCTBIX U  CIOXKHBIX BELIECTB, TMOATBEPXkAas OMNHCAHHE MpPUMEpaMHU
MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

. COCTABIISATh YPAaBHEHHsSI 3JIEKTPOJIUTHUECKON JAUCCOLUMAIIMM KUCIIOT, LIeI0YeH
U coJied, TOJIHBIE M COKpAII€HHbIE YpaBHEHHUS pPEaKIMil HOHHOTO OOMEHa, YypaBHEHHS
peakuuii, MOATBEPKIAIOIIUX CYIIECTBOBAHME TE€HETUYECKOW CBSI3W MEXIY BEIIeCTBaMU
Pa3IMYHBIX KJIACCOB;

. pacKpbelBaTh  CYHIIHOCTh  OKHMCJIHMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKLUUN
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCca 3TUX PeaKLIUid;

. MPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOYXHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPALEHUIN B pa3INIHBIX YCIOBUSX;

. BBIUUCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOr0 3JIEMEHTa MO0 (opMylie COEAMHEHMS, MAacCCOBYIO JOJIO
BELIECTBA B paCTBOPE, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUECKON peaKIlni;

. coOMoaTh MpaBUiIa TMOJB30BAHUS XMMHUYECKON IMOCYAO0H W 1ab0paTOpPHBIM
o0opyIoBaHMEM, a TakKe IMpaBuUja OOpalleHUss C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLUUSMH IO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO TMOJYYEHHUIO U
coOMpaHuUIo Ta3000pa3HBIX BEHIECTB (AaMMHAaKa M YTJIEKHUCIIOTO Ta3a);

. MPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KAYeCTBEHHBIN COCTAaB PAa3IMYHBIX

BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpPHUI-, OpOMUA-, HOJH -, KapOoHaT-, (ocdar-,



CWJIMKAT-, CyJb(aT-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHSI M MOHBI M3YYEHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

. MPUMEHATh OCHOBHBIE OMNEPALIMU MBICIUTEIBbHON ACATEIBHOCTH — aHAIW3 U
CHUHTE3, CpaBHEHHE, 0000IeHNE, CHCTEMAaTU3allUI0, BBISIBICHUE MPUYNHHO-CIIEICTBEHHBIX
CBSI3€M — Ui M3YYEHHMsI CBOMCTB BEIECTB M XMMHUYECKHX PEaKIIMi, €CTEeCTBEHHO-HAYyUYHbIE
METO/Ibl TO3HAHUSI — HAOIIO/IEHUE, U3MEPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (peaabHbIi U

MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
HaunMeHnoBaHue KouunyecTBo 4acoB
Ne DJIeKTPOHHBIE (M (POBbIE)
Pas3ieioB H TEM KonTtpoabHubie IIpakTH4eckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NPOrpamMMbl padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
XuMUs — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bu6mmoreka [IOK
' Y [IPAKTHYECKON https://m.edsoo.ru/7f41837¢c
ACATCIIbHOCTH YCIIOBEKaA
12 BemectBa 1 xuMuaeckue 15 1 bu6mmoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Paznen 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
51 Boznyx. Kucnopos. 6 bu6mmoreka [IOK
' [Tousitre 06 oKcHIax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o g 1 bubmmoreka [JOK
' KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsi. 5 1 1 bubmmoreka [JOK
' IousTue 06 OCHOBAHMSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCcChl BuGmorexa LIOK
2.4 HEOPraHMYECKUX 11 1 1

COE€IUHEHUIN

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazgeny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuognyeckas cucrema xummnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIE peaKIIul

[lepronnueckuii 3aK0H U
Ilepuoanueckas cucrema
3.1 XAMHUYECKHX DJIEMEHTOB 7
. . Menneneena.
Ctpoenue aToma

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

XUMHYECKAs CBA3L.

3.9 OKHCIUTEIBHO- 3 1 bu6mmoreka [IOK
' BOCCTAHOBUTEIILHBIE https://m.edso0.ru/7f41837c
peakiuu
Mroro no paseny 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
Bbubnmuoreka [JOK
PesepBHOE Bpems 3

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

HaumeHoBaHue KoanuectBo yacos
Ne DJIeKTPOHHBIE (M (POBbIE)
Pa3ejioB U TEM KonTtpoabHubie IIpakTHYeckune
n/n Bcero o0pa3oBaTe/bHbIE PecypChbl
MpOrpamMmsbl padoThbI padoThI
Pa3znen 1. BemecTBo 1 XUMHYeCKHE peaKIuu
[ToBTOpEHME N
11 yriyOJIeHHe 3HAaHUHN 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3/IeloB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
O
1.2 sailj)cl){]j)ll{\:;e HOCTH 4 bubmuorexa LIOK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PeaKIHii
DIIEKTPOIUTHYECKAS
13 JIUCCOLIAIIHA. 3 1 1 bu6mmoreka [IOK
' XUMUUECKHE PEAKIIMHU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS
06
21 | xumncens oneveron | 4 1 bumorera LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorens
06
I1ast XapaKTepUCTUKA BuGmorexa [IOK
2.2 XUMHUYECKHUX JIEMEHTOB 6

VIA-rpynmel. Cepa u e€

https://m.edso0.ru/7f41a636



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

COCOAMHCHUA

OO6mas XxapakTeprucTuKa

23 XUMHYECKHX 3JIE€MEHTOB 7 Bbu6nmuoreka [JOK
' VA-rpymnmsr. A3or, https://m.edsoo.ru/7f41a636
docdop u Ux coeqUHEHHS
OO6mas XxapakTeprucTuKa
2 . )I(\P;XHLIGCKHX BJSIZGMZH(T)OB 8 BI/I6JII/IOTeKa HOK
. -I'PYIIIBI. Y I'JI n
by pol https://m.eds00.ru/7f41a636
KpEMHHU U UX
COCANHCHUA
Nroro no pazgeny 25
Pazaen 3. MeTaibl M UX COeIMHEHMSI
31 OO0mue cBoMCTBa 4 bubmuorexa [JOK
' METAIIOB https://m.edsoo.ru/7f41a636
3.9 Baxneiinine MeTaibl U 16 bu6mmoreka [IOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20

Paznen 4. Xumus 1 oKpyKammas cpeaa

41 BemiecTBa u matepuaisl B 3 bubmuotexa [JOK
' JKU3HH YENIOBEKA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpemst 3

https://m.edso0.ru/7f41a636



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

8 KJIACC
Ne KoaudecTBO yacos
DJIeKTPOHHBIE
Hara uudposbie
n| Tema ypoka KonTtpoJubHbie IIpakTHyeckue
Beero U3ydeHmust o0pa3oBaTejibHbIE
/ padoThbI padoThI
. pecypchl
[Ipenmer xumuu. Ponb xumuu B but6mmoreka [IOK
1 YKU3HU yeroBeka. Tena u 1 https://m.edsoo.ru/ff0d2
BEIIECTBA 10c
Ilonsatue o MeTomax MO3HAHUS B Bubmmorexa [IOK
2 A 1 https://m.edsoo.ru/ff0d2
XAMUH
27e
o gt maGoparopi buGuorera LIOK
3 P . P patop 1 https://m.edsoo.ru/ff0d2
1 TIpUEMBI OOpAIICHHSI C 3dc
J1a00paTOPHBIM 000PYIOBAHHEM -
YucTele BelecTBa U CMECH bubmorexa OK
4 m . 1 https://m.edsoo.ru/ff0d2
CriocoOsI pazfieneHust cMecei
6ca
[TpakTrueckas pabota Ne 2 bubnuoreka [JOK
5 «Pasnenenue cMeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d2
OYMCTKHU TTOBAPCHHOU COJIH )» 8c8
6 Ato ook 1 bubmuoreka [{OK
TOMBI 1 MOJI JIbI
4 https://m.edsoo.ru/ff0d2



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

abc

XUMHYECKHE DJIEMEHTHI. 3HAKH but6mmoreka [IOK
7 (CHMBOJTBI) XUMUYECKUX https://m.edsoo.ru/ff0d2
2JIEMEHTOB be8
bu6mmoreka [IOK
8 ITpocThic U CITOKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2
a6c
bu6mmoreka [IOK
9 ATOMHO-MOJICKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2
d50
3aKoH IMOCTOSHCTBA COCTaBa BuGmorexa LIOK
10 BEIECTB. XUMHYECKas (hopmyIa. https://m.edsoo.ru/ffod2
BanenTHocTh aTOMOB oae
XUMHUYCCKUX 3JICMCHTOB
OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
11 | OrHocHTeNbHAS MOJIEKYIISpHAs https://m.edsoo.ru/ff0d3
macca 23c
MaccoBast oJIsI XUMHYECKOTO bubmorexa [IOK
12 https://m.edsoo.ru/ff0d3
3JICMEHTA B COCAUHCHHUH
50c
Konunuectro BemecTra. Moib. bubmorexa LIOK
13 https://m.edsoo.ru/ff0d5
MomnsipHast macca
230
du3nUecKre U XUMHUUECKUE bubmmorexa LIOK
14 https://m.edsoo.ru/ff0d3

SIBIICHHSA. XUMHUYECKast pCaKkuuAg

7fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

IIpu3Haku U yCiIOBUs IPOTEKAHUS

bubmunoreka LIOK

15 . https://m.edsoo.ru/ff0d3
XUMUYCCKUX PEaKIUii
alé
3aKOH COXpaHEHMS MaCChl Bu6muotexa [JOK
16 | BemecTB. XUMUYECKHE https://m.edsoo.ru/ff0d3
ypaBHEHUS b88
BrIunciaeHus KoIm4yecTBa, MacChl Bbubmunoreka LIOK
17 | BemiecTBa MO ypaBHEHUSM https://m.edsoo.ru/ff0d5
XUMHYECKHUX PEaKIIHid 708
KnaccmvbIEIKaum XUMHAYECKUX BuGmorexa LOK
eaKIuil (CoeqUHEHNS,
1g | Peardt A https://m.edsoo.ru/ff0d3
pasyioKeHus, 3aMeIICHNUS,
34
oOMeHa)
M. B. JIoMOHOCOB — yu€HBbIii- bubmmoreka [JOK
19 | sHmuxionenucr. O000LIIEHHE U https://m.edsoo.ru/ff0d4
CHCTEMATH3alMs 3HAaHUI Oc4
Kontponbnas padota Nel o reme bubnuoreka [JOK
20 | «BemecTBa ¥ XUMUYECKHUE https://m.edsoo.ru/ff0d4
peaKIm 290
Bo3nyx — cMech razos. Coctas but6mmoreka [IOK
21 | Bo3myxa. Kucmopoa — snemeHT u https://m.edsoo.ru/ff0d4
npoctoe BemecTBo. O30H 48e
e
22 oA t https://m.edsoo.ru/ff0d4

OKHCIICHHS, Topenue). [TousTue
00 okcugax

614



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

CriocoOblI moryueHus KUCIopoa
B JIa0OpaTOpuu U

bubmunoreka LIOK

23 https://m.edsoo.ru/ff0d4
MPOMBIIIICHHOCTH. [IpuMeHeHne 97a
KHCIIOpO/a
TernoBoit 3¢ ekt XuMuaecKo
peaKkiuu, MOHATHE O bubmunoreka LIOK

24 | TEpMOXMMHYCCKOM YpaBHECHHH, https://m.edsoo.ru/ff0d4
9K30- U SHJOTEPMUUYECKHIX 790
peaKImsx
TornuBo (HedTh, yroib U METaH). Bu6muotexa [JOK

25 | 3arpsi3HeHue BO3IyXa, CIOCOOBI https://m.edsoo.ru/ff0d4
€ro MpeI0TBpaICHUS cda
[TpakTuyeckas pabora Ne 3 o BuGmiorexa LIOK

26| M° «onyuenne u codupanie https://m.edsoo.ru/ff0d4
KI/ICJvIOpo/:[a, U3yYEHHE ero 262
CBOWCTBY
Bonopoa — snemeHT u npocroe bubmmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4
IPHUPOJIC ddo
du3nUecKre U XUMHUUECKUE bubmunoreka LIOK

28 | cBoiicTBa Bomopoxa. [Ipumenenue https://m.edsoo.ru/ff0d4
BOJIOpO/Ia ddo

bubmunoreka LIOK
29 | TloHsaTHE 0 KHCIOTAX U COJISIX https://m.edsoo.ru/ff0d5
0d2
30 | CmocoOsI moydeHus BOJAOPOa B bubmmoreka [JOK



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

nabopaTtopuu

https://m.edsoo.ru/ff0d4
ddo

[TpakTuyeckas pabora Ne 4 o
teme «llomydenue u cobupanue

bubmunoreka LIOK

31 https://m.edsoo.ru/ff0d4
BOJIOpO/A, U3yUECHUE €T0 £42
CBOICTBY» —=
M S OGBE 3ax bubmuoreka [{OK
32 OIVIPHPIM ODBEM TA30B. aKOH https://m.edsoo.ru/ff0d5
ABoraapo 426
B 0Bé
;Iq:CCHZHIZ ;) I;egqe(l), K:nencqec(')rsa BuGmorexa LOK
B TBaA I" 1T T'O UIBBCCTHOM
33 H Y https://m.edsoo.ru/ff0d5
KO.HI/I‘-IGCTBy BEIICCTBA NJIN 53_0
00BEMY -
B -~
b;qﬂcneﬂml O6I;beMOB ;a30B o BuGmiorexa LIOK
34 P BHGHH}O_,p CaKIH i OCHO]fe https://m.edsoo.ru/ff0d5
3aKOHA 00BbEMHBIX OTHOLIEHU M 208
rasos fUo
DIsIeCKHe ccKiie bubmuoreka [{OK
N3NY HNC N XUMHUY 51
35 . https://m.edsoo.ru/ff0d5
CBOHCTBA BOJbI 873_
bu6mmoreka [IOK
C in. IT §)
36 OCTaB OCHOBAHIH. LIOMATHE O https://m.edsoo.ru/ff0d5
WHIAKATOpax 962
Bopna xak pacTBOpuTENb. bubnuoteka [JOK
37 | HacelmeHHbBIE 1 HEHACHIIICHHBIE https://m.edsoo.ru/ff0d5

pactBopbl. MaccoBast noiist

b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

BEILIECTBA B pacTBOPE

[TpakTrueckas padota Ne 5 o

eMe «IIpurorosiieHue pacTBOpo bubmorexa HOK
TEM HNI'OTOBJICHHU TB B
38 P W p N P N https://m.edsoo.ru/ff0d5
C omnpenenéHHON MacCOBOH J0Iei eha
pPacTBOPEHHOTO BEILIECTBA» -
KonrponsHag padora Ne2 1o teme bubmorexa OK
HTPOJIbHAasA T oZ T1I0 TEM
39 p p https://m.edsoo.ru/ff0d6
«Kucnopoa. Bonopoa. Boxa»
342
Oxkcupl: cOCTaB, KiIacCu UK bubmorexa [IOK
40 AL ’ A, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa
64e
[TonydyeHue n xuMH4eCcKue bubnuoteka [JOK
41 | cBoOMCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d6
1 aM(OTEpHBIX OKCUI0B 64e
OcHOBaHUS: COCTaB bubmorexa [IOK
42 ' ’ https://m.edsoo.ru/ff0d6
KJ1accuukanus, HOMCHKJIaTypa
fca
ITonydyenue u XUMHUYECKUE bubmorexa [IOK
43 uy . https://m.edsoo.ru/ff0d6
CBOMCTBAa OCHOBaHUI1
fca
KUCIOTLL cocTa bubmuoreka [{OK
HCJIOTHI: TaB
44 ’ https://m.edsoo.ru/ffOdf
KJaccuukanms, HOMEHKJIATypa 062
Honvierie ccKite bubmuoreka [{OK
JIYUCHHUEC U XUMHNY nu
45 y https://m.edsoo.ru/ffOdf

CBOICTBA KHUCJIOT

ee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpenHue): HOMEHKIATYpa,

bubmunoreka LIOK

46 | cmocoObI MoTy4YeHHUS, https://m.edsoo.ru/00ad
XAMHUYECKHE CBOHCTBA 9474
[TpakTuyeckas padora Ne 6.
Pemenue skcnepuMeHTaNbHbBIX bubmmoreka [JOK

47 | 3amaud o Teme «OCHOBHEBIE https://m.edsoo.ru/00ad
KJIaCChl HEOPTaHUYECKHUX 9b7c
COCTUHEHUN
I'eneTndeckas CBA3b MEXKIY Bu6muotexa [JOK

48 | xmaccamMu HEOPTaHMYECKHX https://m.edsoo.ru/00ad
COEIMHEHUN 9a50
O00011IeHIE U CUCTEMATHU3ALIMS bubmorexa HOK

49 N https://m.edsoo.ru/00ad
3HaHUI 9ch2
KonrtponsHas padora Ne3 o reme Bu6muotexa [JOK

50 | "OcHoOBHBIE KIIACCHI https://m.edsoo.ru/00ad
HEOpPraHUYECKUX COEANHEHUN" 9ela
IlepBble mONBITKH Bubmiorexa 1IOK

51 KIACCHUKAUHMH XHMHCCKIX https://m.edsoo.ru/00ad
anemeHTOB. [IoHATHE O rpynmax offa
CXOJTHBIX 3JICMEHTOB
Ilepuoauueckuii 3aK0oH U
Heinoinr{ecmﬂ cucreMa bubmorexa HOK

52 https://m.edsoo.ru/00ad
XUMHYECKUX deMeHTOoB JI. .

ab2c

MenneneeBa

53 | Tlepuonbl, rpynIbl, TOATPYTIIHI bubmmoreka [JOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00ad
as2c

Crpoenue atomoB. CocTas

Bbubmunoreka LIOK

54 ATOMHLIX 516D, V30TOMEL https://m.edsoo.ru/00ad
zep. a342
C
e
JIOY! TOMOB J3JICMCHTOB
55 N https://m.edsoo.ru/00ad
ITepunonnueckoii cucremst . 1.
abbc
Menpeneena
X
KaparepueTia Xanrsecoro busmiorera LIOK
JICMCHTA I1 T'O ITOJI HHA B
56 . https://m.edsoo.ru/00ad
IIepuonnueckoii cucreme /1. U.
a824
Menpeneena
3nauenue [lepuoguueckoro BuGmorexa IIOK
3aKOHa 1JId pa3BUTHUA HAVKHU U
57 LD Y https://m.edsoo.ru/00ad
npaktuku. . 1. MengeneeB — 296e
YYEHBIM, IEJAaror U rpaxaaHuH -
AIEKTPOO ATENBHOC bubmuoreka [{OK
JICKT TPULIATCIBHOCTDb
58 pOOTPHI https://m.edsoo.ru/00ad
ATOMOB XUMHWUYCCKHUX DJICMCHTOB
aab8
bu6mmoreka [IOK
59 | HonHasg xuMHYECKas CBA3b https://m.edsoo.ru/00ad
ac34
KosanenTHas noisipHas bubmorexa [IOK
60 P https://m.edsoo.ru/00ad

XUMHNYCCKas CBA3b

aab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KoBanientnas nenomnsipuas

bubmunoreka LIOK

61 1 https://m.edsoo.ru/00ad
XUMHUNYCCKasA CBA3b
aab9
bubmunoreka LIOK
62 | Crenenp OKUCIEHUA 1 https://m.edsoo.ru/00ad
ae28
OKHCIITOLHO bubmuoreka [{OK
HNCIIUTCIIBHO-
63 1 https://m.edsoo.ru/00ad
BOCCTAHOBUTCIILHEBIC peaKI_[I/II/I
b076
but6mmoreka [IOK
64 | Oxuciaurenu U BOCCTAHOBUTEIHU 1 https://m.edsoo.ru/00ad
b076
Kontponbnas padota Ne4 o teme bubnuoteka [JOK
65 | «Ctpoenue atoma. XuMu4ecKast 1 https://m.edsoo.ru/00ad
CBA3bY» b486
but6mmoreka [IOK
P i . 00600
66 C3CPBHDI YPOK © fueHHe 1 1 https://m.edsoo.ru/00ad
CHCTEMATHU3aLUs 3HAHUN
b33c
but6mmoreka [IOK
P i . 00600
67 C3CPBHDI YPOK © fueHHe 1 1 https://m.edsoo.ru/00ad
CHCTEMATHU3aLUs 3HAHUN
9cb2
bu6mmoreka [IOK
P i . 00600
68 C3CPBHDI YPOK © fueHHe 1 1 https://m.edsoo.ru/ff0d6
CHUCTEMATHU3aLUs 3HAHUN
1c6
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoanyecTBO 4acos
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KouTtpoJbHbIe IIpakTuyeckue
Bceero U3ydeHmust o0pa3oBaTejibHbIE
/ padoThl padoThbI
pecypchl
n
[Tepunognueckuii 3aK0H.
Hep oﬂ ecKas crcTeMa but6mmoreka [IOK
HOIUYECKask CHCTEM
1 pHo 1 https://m.edsoo.ru/00adb
XHMHYECKHUX 3JIEMEHTOB /[. 506
W. Menneneesa e
3aKOHOMEPHOCTH B
MeHE p cBoiic but6mmoreka [IOK
M3MEHECHUHU CBOWCTB
2 1 https://m.edsoo.ru/00adb
XAMHYECKHUX JIEMECHTOB 6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus n but6mmoreka [IOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb
HEOPTaHWYECKHUX BEIIECTB 7e2
Bunn xuMnueckou cBsI3U U but6mmoreka [IOK
4 THUIIBI KPHCTAITTHYECKUX 1 https://m.edsoo.ru/00adb
peméTox ac6
KonTtponbnast pabora Nel
o TeMe «IloBTopenue u
5 yriyOJIeHHE 3HAaHUN 1 1
OCHOBHBIX Pa3JIeioB Kypca
8 kmacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus Bu6muotexa [IOK
6 XUMHUYECKHUX PEAKIIHA 110 https://m.edsoo.ru/00adb
pa3IMYHBIM MPU3HAKAM cb0
ITonsatue o SKOpOCTI/I Bubmiorexa 1IOK
2 | XuMmdecKoif peakiuH. https://m.edsoo.ru/00adb
[TonsaTre 0 TOMOT€HHBIX U 003
TeTEPOTECHHBIX PEAKIIHIX -
ITonsATHE O XUMUYECKOM
paBHOBecuu. DaKkTOpHI, Bubmiorexa 1IOK
8 BIHAIONIHE f{ a cropocth https://m.edsoo.ru/00adc
XUMUYECKON PEaKIuu 1 98¢
MOJIOKEHUE XUMHUIECKOTO
paBHOBeCHS
OxucauTenpHo- Bu6muotexa [JOK
9 BOCCTAHOBHTEIIbHbIC https://m.edsoo.ru/00adc
peaKiuu ade
Teoprs . bubnoreka [{OK
o R https://m.edsoo.ru/00adc
nuccoranui. CUIIbHBIE U 468
ciabbIe JIEKTPOTUTHI -
HounHble ypaBHEHUS Bubmmorexa IOK
11 peakiii https://m.edsoo.ru/00add
448
XuMHYCCKIE CBOICTBA bubmunorexa LIOK
12 KHCJIOT U OCHOBAHUI B https://m.edsoo.ru/00add

CBETE MpeACTaBICHUHN 00

5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

AIEKTPOJIUTUYECKON
JUcCoLaluu

XMUMHYECKHUE CBOMCTBA
coJiell B CBETE

bubmunoreka LIOK

13 | npencraBneHuit 00 https://m.edsoo.ru/00add
AIIEKTPOIUTUIECCKON 8b2
JUCCOIUAIIAN
- Bbubmunoreka LIOK
14 OHHVTHe O THApOIHSE https://m.edsoo.ru/00add
coJei
9d4
0606 bubmoreka [JOK
15 ObHIeHHE 1 . https://m.edsoo.ru/00add
cUCTEeMaTH3aIus 3HaHUI
d12
II o],
. II))aKTquCKaH pabota N BuGmiorexa LIOK
16 etienie https://m.edsoo.ru/00add
AKCIIEPUMEHTATBHBIX
bfa
3a/1a9»
KonTtponbHast padora Ne2
zg Tere a bubmoreka [JOK
17 HICHIpOTITTIRCcKad https://m.edsoo.ru/00add
JIUCCOITUAITHS. oc0
XUMUYECKUE PEAKIUU B -
pacTBopax»
OO01mas XxapakTepuCcTHKa bubmmoreka [JOK
18 raJiIoreHOB. XUMUYECKHUE https://m.edsoo.ru/00add

CBOICTBa Ha MPUMEPE

fe2



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

xJiopa

Xnopoogopon. ComnsiHast
KHCJI0Ta, XUMHNYCCKHUC

bubmunoreka LIOK

19 . https://m.edsoo.ru/00ade
CBOMCTBA, NOJIyYEHHE,
104
MIPUMEHEHUE
IT 6ota No 2
(I)) aI;TP;q:;I;aH pi OTea * bubmmoreka [JOK
0 TeM Ty4eHU
20 . Y https://m.edsoo.ru/00ade
COJIIHOW KHCJIOTHI, 348
U3y4EeHHUE €€ CBOUCTBY» -
B
L;qHZHeHHH o ccx bubmuoreka [JOK
BHEHUSIM XUMHUYECKUX
21 | P . https://m.edsoo.ru/00ade
peaKkIui, eciii OAUH U3
488
peareHToB J1aH B U30BITKE
OB1Las XAPAKTEDHCTIKA bubmoreka [JOK
X TEPUCTU
22 H barerep https://m.edsoo.ru/00ade
a51eMeHTOB V|A-Tpynbl
64a
AnnoTponHbie
Ezﬂiiﬂzauzigep 0 oz bubnunorexa [IOK
X HU bl U
23 A . P https://m.edsoo.ru/00ade
COCIMHEHUH B IPUPOJIE. 64a
XuMHUYEeCKue CBONCTRA -
cepbl
CepoBoaopoj, CTpoeHuUe, bubmmoreka [JOK
24 | (¢u3nYecKUe U XUMUYCCKUE https://m.edsoo.ru/00ade
CBOIiCcTBa 802
25 | Okcunsl cepsl. CepHast bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

KHCIIOTa, (PU3NYEeCKue U
XUMHYECKHUE CBOMCTBA,
MIPUMEHEHHUE

https://m.edsoo.ru/00ade
a28

XUMHUYECKUE PEAKIIUU,
JIC)KAIINE B OCHOBE
IPOMBIIIJICHHOTO cItocoba

bubmunoreka LIOK

26 | momy4eHus CepHOM https://m.edsoo.ru/00ade
KHUCJIOTBL. XUMHUYECKOE c8a
3arps3HEHUE OKPYKaIOIIeH
CpeIbl COETUHEHUSMHU CEPhI
Beruucnenune maccoBoit but6mmoreka [IOK
27 JIOJTM BBIXO/1a TIPOYKTa https://m.edsoo.ru/00ade
peakiuu c8a
OO1m1ast xapaKTepUCTHKA
371eMeHTOB VA-TpyTIbI. bubnuoteka [JOK
28 | Asor, pacpocTpaHeHHUE B https://m.edsoo.ru/00ade
npupoje, Gu3nIecKue u eab
XUMHYECKHUE CBOMCTBA
AmMMuak, ero pusndeckue bubnuorexa [JOK
29 U XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf
MOJTy4YeHUe U IPUMEHEHHE 004
[TpakTuueckas padota Ne 3 Butnmnorexa LIOK
30 | MOTEME «loxtyterme https://m.edsoo.ru/00adf
aMMHaKa, U3y4yeHue ero
y 180
CBOMCTB»
31 A30THas KHCIIOTa, e but6mmoreka [IOK



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

¢du3nueckre 1 XUMHUECKHUE
CBOMCTBA

https://m.edsoo.ru/00adf
306

Hcnons3oBanue HUTPATOB
U COJIEH aMMOHUS B
KAaueCTBE MUHEPAIIBHBIX

bubmunoreka LIOK

32 | ynoOpenwmii. Xumuueckoe https://m.edsoo.ru/00adf
3arpsi3HCHUE OKPYKaIomen 518
Cpebl COeTMHEHUSIMU
azoTa
®ochop. Oxcun pochopa
V) jl) @ic@opﬁif) Knc(:bn(ia bubnuorexa LIOK
33 ’ https://m.edsoo.ru/00adf
buznyeckue 1 XuMU4YecKHe 68a
CBOICTBA, MTOJTy4YECHHUE -
Ucnonb3oBanue ocdarton
B KQUECTBE MUHEPAJIbHBIX bubnuoteka [JOK
34 | ynoOpenwuii. 3arps3HeHne https://m.edsoo.ru/00adf
MIPUPOTHON CPEIbI c20
dbocdaramu
Yraepos, bubnuorexa IIOK
35 | PactiPocTpateiuic b https://m.edsoo.ru/00adf
IPUPOJIE, Q)HSHH?CKI/IG " 49¢
XUMHUYECKHE CBOMCTBA
Okcunpl yraeponaa, ux
bu3HYecKrue 1 XUMHUYECKUE bubnuoreka [JOK
36 | cBoiicTBa. DKOJIOTHYECKUE https://m.edsoo.ru/00adf

poOJIEMBI, CBSI3aHHBIE C
okcusom yriepoza (1V)

ebe



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

VYronnHag kuciiora u eé

bubmunoreka LIOK

37 https://m.edso0.ru/00ae0
COJIx
06¢
[IpaxTuueckas padora Ne 4
no teme "[lonyuenne Bu6muotexa [JOK
38 | yruekucioro rasa. https://m.edsoo.ru/00ae0
KauecTBennas peakius Ha 27e
KapOoHaT-HOH"
H6€pBOHa‘IaJ'H>HBI€ ITIOHATUA EI/IGJII/IOTGKa HOK
00 OPraHu4YCCKUX
39 p https://m.edso0.ru/00ae0
BEIIECTBAX KaK O 546
COCTMHECHUSX YTIIepoIa -
Koe < 1 ero bubmunorexa LIOK
MHHWH U €T
40 p https://m.edso0.ru/00ae0
COEINHEHUSI
80a
[IpakTuueckas padora Ne 5.
P
BE(L:HZHHG — sana bubmunorexa LIOK
IICPUMCHTAJIBHBIX q
41 p N A https://m.edso0.ru/00ae0
o TeMe «Baxkuennine bf2
HEMETAJIBI U UX -
COEIMHEHUSD
e
42 https://m.edso0.ru/00ae0
HEMETAJIBI U UX
el8
COEIMHEHU S
43 | OOmas XxapakTepUCTHKA bubnuoreka [JOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

XUMHUYCCKHUX DJICMCHTOB —

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

METaUI0B. MeTamIn4yecKast 03e
CBSI3b M METAJINYCCKAs
KPUCTAUINYECKAS PEIIETKA.
dusnvecKkue CBONCTBA
METAaJIJIOB
XuMHYECKHE CBONCTBA BuGmorexa LIOK
44 | METALIOB. . https://m.edsoo.ru/00ael
QHGKTpOXI/II\:II/I‘IeCKI/II/I psn 156
HaIpsHKEHUH METaJIOB -
O01ue crroco0nl
MOJTyYEHUST METaJIOB.
CnnaBsel. Berancnenus mo but6mmoreka [IOK
45 | ypaBHCHHSIM XHUMHUYECKHX https://m.edsoo.ru/00ael
peakIui, eciii OAUH U3 156
pEeareHTOB COJAEPIKUT
pUMecH
IlonsaTHe 0 xoppo3uu bubamoreta LIOK
46 https://m.edsoo.ru/00ael
METaJIOB 278
but6mmoreka [IOK
47 | Illeno4Hble METAUIBI https://m.edsoo.ru/00ael
4b2
OKcHuabl U THAPOKCHTBI bubnmorexa LOK
48 https://m.edsoo.ru/00ael

HaTpuA U KaJlud

4b2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[[lenoyHo3eMeNbHBIE bubmoreka [JOK
49 | wMeramibl — Kaubluil U https://m.edsoo.ru/00ael
MarHum 5e8
BaskHeIIIe COSTIHE bubmoreka [JOK
HCUIITN HNHCHUA
50 A https://m.edsoo.ru/00ael
KaabLsg
5e8
51 O6o0meHue u
cHCTeMaTHU3alus 3HaHUH
JKEcTkocTh BOJBI U bubnmorexa LOK
52 . A https://m.edsoo.ru/00ael
CHOCOOBI €€ yCTpaHEeHUs
886
[TpakTrueckas padota Ne 6 bubnuoreka [JOK
53 | mo Teme "YKécTKOCTH BOIBI https://m.edsoo.ru/00ael
U METOJIbI € ycTpaHeHus" ae8
but6mmoreka [IOK
54 | Amomunuit https://m.edsoo.ru/00ael
c64
AmMdoTepHbIe CBOICTBA bubnuorexa LIOK
55 P https://m.edsoo.ru/00ael
OKCHJIa ¥ THJIPOKCHA
c64
Bbubmunoreka LIOK
56 | XKemneso https://m.edsoo.ru/00ael
d86
OKcuabl, THAPOKCUIBI U bubmmoreka [JOK
57 | comm xene3a (1) u xenesza https://m.edsoo.ru/00ae3

(1)

5e6



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

58

O06o0061EHNE U
cUCTeMaTHu3anus 3HaHUU

59

[IpaxkTuueckas padora Ne 7.
Pemenune
AKCIIEPUMEHTAJIbHBIX 337124
o TeMe «Baxkueiinime
METaJUIBl U X
COCTUHCHHUS

bubmunoreka LIOK
https://m.edsoo.ru/00ae3
de8

60

Brraucnenus no
YPaBHEHUSM XUMHYECKHX
pEeaKInii, €CJIM OJIUH U3
peareHTOB J1aH B U30BITKE
WJIU COJICPYKUT MPUMECH.
Brrancnenus maccoBoit
JIOJTU BBIXOJ1a IPOAYKTA
peakiuu

but6mmoreka [IOK
https://m.edsoo.ru/00ael
750

61

O0001eHue 1
cUCTeMaTH3alus 3HaHU!

62

Kontponbnas padota No4
o Teme «Baxneiime
METaJIJIbI M UX
COCIUHCHUSDY

63

BemiectBa u matepuaisl B
IIOBCEIHEBHOM XU3HU
yeJioBeKa

but6mmoreka [IOK
https://m.edsoo.ru/00ae3
50

64

XUMHUYECKOE 3arpsi3HEHUE

but6mmoreka [IOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

OKpYKAroIIeH Cpe/ibl https://m.edsoo.ru/00ae4
270
Po ermte bubmoreka [JOK
JIb XUMHH B PELIEHUN
65 P 1 https://m.edsoo.ru/00ae4
HKOJIOTHYECKUX MPOOIeM
270
Pe3epBHBII ypoOK. bubnuoreka [JOK
66 | OO6oOmieHHE U 1 https://m.edsoo.ru/00ae0
cHUCTeEMaTU3alMsl 3HAHUI dOa
Pe3epBHBII ypoOK. bubmuoreka [JOK
67 | OO6oO6menne u 1 https://m.edsoo.ru/00adb
CHCTEMATH3aLMs 3HAHUH 33c
Pe3epBHBII ypoOK. bubnuoreka [JOK
68 | O6oO6menne n 1 https://m.edsoo.ru/00ad9
cHUCTeEMaTU3alMsl 3HAHUI cb2
OBIIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe obmiecTBo «31aTemscTBO
«ITpocsenieHne

Xummus, 9 knace/ Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mecTBo «M3marenbcTBo

«IIpocsenienue»

METOJAUYECKUE MATEPHUAJIbI JIS1 YUUTEJISA
l'apa H. H.

Xumus. Ypoku B 8 kimacce : yued. mocodue st
obmeoOpasosar. opranuzanwii / H. H. I'apa. — 2-e u3n.,
nepepad. — M. : [IpocBenienune

l'apa H. H.

Xumus. Ypoku B 9 kimacce : yued. mocodue st
obmeoOpasosar. opranuzanwii / H. H. I'apa. — 2-e u3n.,

nepepad. — M. : [IpocBenienune

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccuiickas 3jiekTpoHHas mKoJa - https://resh.edu.ru/subject/29/
PIIOKOMT - https://do2.rcokoit.ru/

MarepnanbHO-TeXHH4YeCKOe o0ecneyeHue

Ha0op no po6oToTrexHuke i KOHCTPYHPOBAHUS M IPOrPAMMHMPOBAaHNS HAYAJIbHOI0
ypoBHsi: PoGoToTexHuYeckue MoaAy/au B 4-X pPasHbIX MOAU(PUKAIHAX
Oo0pa3oBaTe/ibHbII KOMILIEKT HA 0a3e y4eOHOr0 MAHUIYJIATOPA
MHOT0()YHKIIMOHAJIBHbIN HACTOJIbHBIH MAHUILYJATOP ¢ KOMILUIEKTOM CMEHHBIX
patoyuX HHCTPYMEHTOB; HAJIH4YHe BO3MOKHOCTH IepeMelleHus] MPeJIMeTOB,
TPeXMEPHOM Me4YaTH, Ja3epHoil IPABUPOBKH, NMCbMA U PUCOBAHUS
Oo0pa3oBaTte/ibHbII PO0OTOTEXHUYECKH MOAYJIb «ba30oBblil ypoBeHb», KommiiekT aist

cOOpPKH 3aXBATHOI'0 YCTPOICTBA, BKIIOYAKNIINI B ce0s CXBAT MAHHUIYJISITOPA,



KOMILJIEKT 3y04aThIX KoJec,

KomMmiekT Ha 6a3e NMpUuBOJAa MOCTOAHHOI'O TOKA U CHJIOBOT0 MOAYJIA
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