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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma nmo XxuMHuM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs, COCTaBJICHHAs HAa OCHOBE
TpeOOBaHMII K pe3ylbTaTaM OCBOCHMsSI OCHOBHas o0Opa3oBaTelbHas MpOrpaMma OCHOBHOTO
o0rero oopazoBanus, npencrasieHHas B @I'OC OO0, a Takke Ha OCHOBE (eepaabHOi paboueit
MporpamMmbl BOCIIUTAHUSI U C YUETOM KOHLEIMIIMM MPENoJaBaHusl Kypca npeamera «XuMus» B
oOpazoBarenbHBIX opranusanusx Poccuiickoit denepanui .

[IporpammMa 1o XMMHUU JaeT MPEICTABICHUE O MPEIMETax, OOUIYI0 CTPATETHUI0 00yUYCHUS,
BOCIIUTAHHUSI W Pa3BUTHS OOYYAIONMIMXCS B paMKax yd4eOHOro TIpeaAMeTa, yCTaHABJIMBACT
o0s3aTenbHOE TIPEMETHOE CojepKaHue, obOecredrnBaeT oOecreueHne ero Mo KiraccaM H
CTPYKTYPHPOBAHHUE 110 pa3jeiaM U TeMaM IPOrpaMM 10 XUMHH, ONPEAesIeT KOJTHISCTBEHHbBIC U
Ka4eCTBEHHbBIC XapPAKTEPUCTUKU COJCPIKAHMS, PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3yICHHUSI.
XUMHUS C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro mporiecca,
BO3PACTHBIX KaTeropuil 0Oy4JaroIuxcs, ONMpeessFoT BO3MOKHOCTH TIpeIMETa /ISl Peatn3alii,
TpeOOBaHUsI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
6a30Boro o01ero oopa3zoBanus, a TakKe TPEOOBAHUS K pe3yIbTaTaM 0OyueHHsI XUMUU Ha yPOBHE
Heneil W3ydeHuss TpeMeTa M OCHOBHBIX BHJIOB Y4eOHOro Iporecca. -I03HaBaTelbHOU
NESTENHPHOCTH 00YYaIOEerocs IO OCBOCHUIO YIEOHOTO COACPIKAHUS.

3HaHue CIy)KUTee MUPOBO33peHUs 00yUaroIerocs, ero NpeacTaBIeHU 0 MaTepHaIbHOM
€IMHCTBE MHpa, TJIaBHAsI POJIb KOTOPOT'O 3aKI0YaeTcs B (POPMUPOBAHUHN XUMUH TPEACTABICHUI
0 B3aMMOIPEBPALLCHUSIX SHEPIHMH M O 3€MHBIX TeJIax B MPHUPOJE, O MYTAX PELIeHUsS MpodieMm,
CBA3AHHBIX C Pa3BUTHEM YEJIOBEYECTBA —BOM IPHUPOMBI, SHEPreTHUECKOM, MaTEpUAIBHOW W
OCHOBHOM 0€3011acHOCTH, TPOOIEMBI 3APaBOOXPAHEHHUS.

N3ydenue xumun:

obecrieueHrne BO3MOXHOCTEH Ui CaMOPa3BUTHS M KYIbTYpbl JHYHOCTH, €€ oOmeld u
(yHKLIHMOHATBHOTO (POPMUPOBAHUS TPAMOTHOCTH;

BHOCHUT BKJIa/1 B HABBIKU MBIIUIEHUS U TBOPUYECKUE CIIOCOOHOCTH 00YyYarOIUXCsl, HAaBBIKH UX
CaMOCTOSITENIbHON y4eOHOM NesTeTbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE10BATEIbCKIX YMEHUH,
HEOOXOIMMBIX KaK B TOBCETHEBHOM KU3HU, TaK M B MPOPECCHOHATHLHOMN e TEIbHOCTH;

3HAKOMCTBO CO CHENMU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaIBIBAIOIIEE OCHOBBI IIEJIOCTHOT'O
B3[UISiIa HA €QUHCTBO TMPUPOJIbI W  YEIOBEKa, SBIAECTCA OTBETCTBEHHBIM  3TaloM
B Pa3BUTHHU €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YYarOIIUXCS;

cofieicTBUE (POPMUPOBAHUIO IEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHbIM 3HAHUSM,
K IIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOIMUECKOE 00pa30BAHUE OOYUArOIIIXCSL.

OTH HampaBieHUs B OOyUYeHHHM XWMHUH TPUBOIAT K CIEHU(HUKE COAEpKaHUs ydeOHOro
IIpEIMETa, KOTOPBIM SBJISAETCSA MEAArOrMYECKH aJalTUPOBAHHBIM OTPaKCHUEM HallpaBIICHUs
HayKU XMMUU Ha OIPEJEIICHHOM JTalle €€ Pa3BUTHS.
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Kypc xumum Ha ypoBHEe 6a30BOro o0mero o0pa3oBaHus, OpUCHTUPOBAHHBIN Ha OCBOCHUE
O6y‘-I€HI/ISI, COOTBCTCTBYCT CUCTCME IEPBOHAYAJIbHBIX HOHSATUH XUMHHU, OCHOBaAM HeOpFaHH‘IGCKOfI
XMMHUHU ¥ HEKOTOPBIM BaXKHBIM MOHITHSIM OPTaHUYCCKOH XUMHH.

CtpykTypa cozepkaHHs MporpaMMbl MO0 XUMHUHU CPOPMUPOBAHA HA OCHOBE CHCTEMHOIO
JocTyna K ee uzydeHuro. CozuepkaHue COCTOMT M3 CHCTEM HMOHSITUN XUMHUYECKUX IJIEMEHTOB U
CHCTEM BEIECTB, a TaKXKE MNOHATUH XHMHYECKOTo pexuma. ObecneunmBaTh 3TH CHUCTEMBI
CTPYKTYPHO OpraHM30BAaHHOM JAEATEIbHOCTBIO MO TMPHUHIMITY IOCIEI0BATEIbHOTO Ppa3BUTHUS
3HAHWUM Ha OCHOBE MPEICTABIECHHBIX HAa PA3HBIX YPOBHSIX TEOPETHUECKUX OCHOB:

ATOMHO-MOJICKYJIIPHOI'O YUCHH A KaK OCHOBBI BCECT'O €CTCCTBO3HAHMS,

[Tepuoauueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHbBIE 3aKOHbI XUMUH;

Y4€HHA O CTPOCHUHN aTOMa U MCI[PII.[PIHCKOﬁ CBsI3H,

[IpencraBieHuit 00 SIEKTPOIUTHICCKON TUCCOITMAIINH BEIIECTB B PAaCTBOpax.

Teopernueckue 3HaHUS, OCHOBAaHHBIE HA SMIIMPUYECKU IIOJYYEHHBIX M OCMBICICHHBIX
(hakTax, pa3BUBAIOTCS MOCIENIOBATEIBHO OT OJHOrO YPOBHS K Ipoueaype, pyHKIHOHUPOBaHUE
(GyHKUIMH OOBSCHEHHS U MPOTHO3UPOBAHUS CBOMCTB, CBOMCTB U BO3MOXHOCTEH MPAKTHUYECKOTO
IPUMEHEHNUS U NIOJTYyYCHHS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMM IO XUMHH CIIOCOOCTBYET (DOPMUPOBAHMIO TMPEICTABICHUN O
(u3nueckux pe3yabTaTax HaydHbIX KAPTUH MHUpPA B JIOTUKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO
OTHOIIICHHUS K Hay‘-IHOMy 3HAHUIO U MCTOJaM ITO3HAHUA B HayKe. I/I3yquI/Ie XUMHUHU HpOI/ICXOI[I/IT C
NPUBJICYCHUEM 3HAHUU W3 paHee M3YYEHHBIX HAyYHbIX NpeaMeToB: «OKpyKaoMHMil MHUPY,
«buonorus. 5—7 knacce» u «Pu3nka. 7 Kirace.

[Ipn u3ydeHUM XMMUU MPOUCXOAST 3HAHMSI OCHOB MEIMIIMHCKON HayKu Kak B 00JacTw
COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOH JIEATETbHOCTH YeJI0BEKa, TaK U B KAYECTBE OHOM
U3 COCTaBISIOIIMX MHUPOBOM  KynbTypel. OCHOBHas 3ajaya IpeiMeTa COCTOUT B
MOCTIEI0BATEIbHON CHUCTEME HKOHOMUYECKOrOo 3HaHUs — (QyHIAMEHTAIbHBIX (DAKTOB,
OOBSICHCHHI, TEOPUU U TEOPHUH, JOCTYIMHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO Xapakrepa,
SI3bIKOBOM HAayKH, B OOILEHUH C TPAJUIIMOHHBIMU METOJaMU MTO3HAHUS IPU U3YYEHHUH BEILIECTB U
(yHIlaMEHTaJIbHOTO TMPUHLHKIIA, B Pa3BUTHUM W Pa3BUTHM I[103HABATEJIbHBIX YMEHUH U HX
MPUMEHEHHS. B yUeOHO-TI03HABATEIHbHON U yu4eOHO-HCCIIeI0BATEIbCKOM e TEIbHOCTH, OCBOCHUHU
npaBui 6€30MaCHOro OOpallleHus C BELIECTBAMH B ITOBCETHEBHOM KU3HU.

[lpyn n3ydeHMM XMMHUHM Ha YPOBHE OCHOBHOTO O0OIIero OOpa3oBaHMs BaKHOE 3HAUCHHE
MPUOOpENH TaKUE LENH, KaK:

—TpeOyeT MHTEJUIEKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYIHHUYECTBY, CaMOCTOSTEIILHOMY NPHHSATHIO PEUICHUH, CIOCOOHOM aaanTUpOBaThCA K
OBICTPO MEHSIOIIMMCSI YCIIOBHSIM KHU3HH;
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—KauyecTBO  OOy4YeHUsT Ha  CHCTEMAaTHYECKOE€  TMPHUOOIICHHE  OOy4Jalomuxcs K
CaMOCTOSTCILHOM I103HABATEIbLHOMU ACATCIIBHOCTH, CTAaHAAPTHBIM MCTOAWKAM IIO3HAHUA,
(hopMUPOBaHNIO HAMIPABICHHOTO MOTUBA U Pa3BUTHIO CIIOCOOHOCTEN K XUMHUH;

—obecrieueHue ycioBHii, BKIIOUeHHEe 00yueHHsI B 00yUeHue pa3Ho0Opa3HOM e TeNbHOCTH,
IIO3HAHUS U CaMOIIO3HAHMUS, KIIIOUEBbIC HABBIKU (KJIIOYEBBIX KOMIIETEHIIMH), 00IeUeI0BEeYECKOe
3HAYEHUE JUISl Pa3JIMYHbIX BUJIOB JI€ATEIbHOCTH;

—TIO/IEPKUBAET OOITYI0 (DYHKIIMOHAIBHYIO M €CTECTBEHHO-HAYYHYIO TPAMOTHOCTh, B TOM
quciae YMEHUN OOBSICHATh U aHAJIM3UPOBATh MPOOJIEMBI OKPYKAIOILIEr0 MUPa, UCHONb3Ys 3HAHUS
U ONbIT, MOJYYEHHbIE NPU H3YYEHUU XHUMHUH, MPUMEHATh UX IMpH oOecredeHuu mnpodiieM B
ITOBCEHEBHOM KU3HU U TPYIOBOU 1E€ATEIBHOCTH;

—OTHOLIEHHWE K YYallUMCSi T'yMAHUCTUYECKUX OTHOLICHUH, IOHMMAaHHWE II€HHOCTEH,
HAyYHbIX 3HAHUH JUIA pa3pabOTKHU SKOJIOTMYECKUX MPUHIMIIOB TIOBEACHUS B OBITY U TPYIOBOM
JESITEIbHOCTH B LIEJISIX COXPAHEHHUS UX 340POBbs U OKPYXKarOLIeH IPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBALUHU K O0YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OcHOBE ()OpMUPOBAHUS OOIIEUETTOBEUECKUX [IEHHOCTEH, MOArOTOBKY K OCO3HAHHOMY BBIOOpY
npoduIIs U HAIPABICHHOCTHU JATbHEHIIEr0 00yYSHHS.

OO0miee KOIMYECTBO YacoOB, OTBEACHHBIX /I M3YYEHUS XUMHHM Ha YpOBHE HA4YaJbHOTO
ob1rero odpazoBanusi, cocTaBiseT 136 yacos: B 8 kacce — 68 yacoB (2 yaca B HeJIeN0), B 9 kiacce
— 68 gacoB (2 "aca B HEJIETIO).

COJAEPKAHUE OBYYEHUA
8 KJIACC
IlepBoHayajbHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUM B JKM3HM 4YEJNOBEKA. XMMHS B CHUCTeME Hayk. Tena u
BelecTBa. dusnyeckue CBOWCTBAa BEUIECTB. ArperaTHoe cocTosiHue BemiecT. IIpennoxenue o
METO/ax Mo3HaHus B XUMHH. YucThie BemecTBa U cMecu. CriocoObl pa3ieiieHus CMECeH.

ATOMBI M MOJEKYyJbl. XHUMUYEeCKHe 3JeMeHTbl. CHMBOJIBI 3JIEMEHTAPHBIX 3JIEMEHTOB.
[IpocTbie U Cil0KHbBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BeniecTB. OTHOcuTENbHas aToMHas Macca. OTHOCHUTENbHas MOJEKYJsIpHas Macca.
MaccoBas 10151 XUMHYECKOT O 3JIEMEHTA B COCIMHECHHUSAX.

KonmnuectBo BemecTBa. Mosib. MonsipHas Mmacca. B3anmMocCBsI3b KOJIMYECTBA, MACChI M YUCTIa
CTPYKTYPHBIX BemecTB. Pacuérel mo hopmynam pe3yabTaToB pe3yIbTaToB.
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Ou3nYecKre M MEXaHMYECKUE SBJICHUS. XUMHUYECKas peakius M €€ NPU3HAKH. 3aKOH
COXpaHEHHMs Macc BemlecTB. XuMHUYeckue ypaBHeHHs. Knaccupukamus >KOHOMHYECKOTO
BO3CHCTBUS (COCIMHEHUS, Pa3NIOKEHNUs, 3aMeHbI, 0OMEHa).

Xumuueckuii 3xcnepumenm

3HAKOMCTBO C XMMHYECKOW MOCYJI0W, TpaJAULIMOHHBIE paboThl B J1a0OpaTOpUU U MPUEMBI
oOparieHusi ¢ JIabopaTOpHBIM O00OPYIOBAHHEM, M3yU€HHWE W OmHcaHue (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOJeHNE 3a (U3MUECKUMHU BeIIecTBaMU (TUIABIICHHE
BOCKa, TasHUE IIbJa, pacCTHpaHHE caxapa B CTYIKE, KHUICHHUEC W KOHJCHCAIMS BOJBI) U
XAMAYECKMMH  BemlecTBaMu  (TOpEHHE  CBEYM, MPOKAIMBAHUE MEIHOW  TPOBOJIOKH,
B3aMMOJICHICTBUE MeNla C KHUCIIOTOH) HaOmoAeHue, HAONIOJECHHE W ONHMCAaHUE IPU3HAKOB
MPOTEeKaHUs TOTOKA (pa3ioKeHUe caxapa, B3aUMOACHCTBIE CEPHON KUCIOTHI C XJIOPUIOM Oapus,
pasznoxxkenne ruapokcugaa meau ( Il) mpu HarpeBaHuuM, B3aMMOJIEHCTBHE JKeJie3a C PaCTBOPOM
tBepaoit memu ( Il), w3yuenme cmocoba paslereHHe CMeceil: ¢ TOMOIIbI0 MAarHuTa,
¢bunbTpoBaHWe, BBIMAPUBAHWE, JUCTWIULIIHS, XpomaTtorpadus, TMpPOBEACHHUE OYHCTKU
MTOBAPEHHOM COJM, HAOIOACHUE U ONIMCAHKE PE3YIbTATOB MTPOBEACHUS OIBITA, ILTIOCTPUPYIOIIee
3aKOH COXPaHEHUS MACChl, CO3JITaHUE MOJIENICH MOJIEKYI (IIapOCTEPKHEBBIX).

Ba:xHeiimue NPEACTABUTECIN HEOPraHUYECKHUX BeIIECTB

Bo3nyx — cmech raza. CocraB Bo3ayxa. Kucimopom — 3J€MEHT M NMPOCTOE BEIIECTBO.
Haxoxnenue kuciopoa B npupoe, (pu3nueckue 1 XUMHUECKUE CBOMCTBA (PEAKIIUU TOPEHHMS).
Oxcunpl. [Tpumenenne kucnopona. CrocoObl MOMYYEHUs KHUCIOpOAa B J1a0OpaTopusix W Ha
npousBoacTBe. KpyroBopor kucimopoma B mpupoge. O30H — amioTponHas MoAuQUKaIus
KUCJIOpOJIa.

TernoBoit 3¢PekT XMMHUYECKOro COCTOSHHUS, TEPMOXUMHYECKHE YypaBHEHMS, HK30- U
SHIOTEPMUYECKUE COCTOSHHUA. TOIUIMBO: Yroib M MeETaH. 3arps3HEHHE BO3yXa, CTENEHb
MApHUKOBOr0 3 deKra, pa3pylieHne 030HOBOTO CIOA.

Bonopon — snemeHT u mpocroe BemectBo. Haxoxxaenue BenunkoOpuranuu B mpupoze,
(bU3MUECKUX U XUMHUYECKUX CBOWCTBAX, MPUMEHEHHUH, CIIOc00ax monyyeHusi. KucioTsl U comu.

MossipHblit 00beM raza. Pacuérsbl Mo XUMHUECKUM YpPaBHEHUSIM.

®dusnyeckue cBoucTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHusie u
HEHACBIILIEHHbIE PacTBOpPbL. PacTBOPUMOCTH BelIECTB B Boje. MaccoBas [0S BEIIECTBA B
pactBope. XuMHUeCcKHe CBOMCTBa BoAbl. OcHOBaHuUs. Ponb pacTBOpOB B MPHUPOAE U B KU3HU
yenoBeka. KpyroBopor Boabl B npupoje. 3arps3HeHue OKpykarouied cpeasl Boa. OxpaHa u
OYHMCTKA BOJBI.

Knaccudukanus nHeoprannuecknx coenuHennil. Oxcuapl. Knaccupuxanus OKCHIIOB:
corieoOpasyromue (OCHOBHBIC, KHUCIOTHBIC, aM(pOTepHBIC) U Hecoeobpasyroniue. Homenkmarypa
okcuoB. du3nyeckrue 1 XMMUYECKUE CBOMCTBA OKCHIOB. [lomyueHne okcuaos.
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OcHoBanusa. Krnaccubukamuss OCHOBaHWM: MIENOYM W HEpelIaeMble  OCHOBAHMSI.
Howmenknarypa ocHoBanuii. OcCHOBaHBI (M3MYECKHE M XUMHYECKHE CcBoiicTBa. llomydenue
OCHOBaHHM.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucnotsl. @U3ndeckre U XUMHUYECKHEe
cBoricTBa Kuciot. Psaa akruBaoctu MetasuioB H. H. bekerosa. [Tomyyenue KuciaoTsl.

Conmu. Homenknatypa coneil. @u3nMyeckre M XUMHUYECKHE CBOMCTBa conu. [lomyueHnne
COJIEH.

I'eneTnueckas CBsI3b MCXKAY KiIaCCaMU HECOPTaHUYCCKUX CO€I[I/IHCHI/II>'I.
Xumuueckuii IKcnepumenm

Ka4eCTBEHHOE OIpEJeICHHEe COJICpPKaHUs KHUCIOpoJa B BO3AyXe, IOIydeHue, cOop,
pacro3HaBaHue M HM3y4eHHME CBOMCTB KUCIOPOAA, HAOIIOAEHUE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUII BO3HMKHOBEHHS U TOBBILICHHUS TOpeHHUs (IT0XKapa), O3HAKOMJICHHE C
oOpasnaMi OKCHJIOB M ONHMCAaHUE WX CBOKMCTB, MONyYeHHE, COOp, PacCIO3HABAHHE W HM3y4YCHHE
CBOMCTB OKCHAOB (ropeHue), Bzaumoaeicteue CoeanHeHHoro KoponeBcTBa ¢ OKCHAOM MU
(1) (BO3MOXHO HCITOJB30BAHKWE BHICOMATEPHANIOB), HAOJIOJEHHE OOpa3llOB BEINECTB,
cofepkaux 1 MoJb, MCCIEIOBAaHME €CTECTBEHHOI'O PACTBOPEHHUS BELIECTB C IEPEMEHHOU
pPAacTBOPUMOCTBIO, TPHUTOTOBIEHHUE PACTBOPOB C OINpPEJEIEHHBIMU PACIbUIEHHBIMU J0JIIMU
pPacTBOPEHHOI'0 BEINECTBA, B3aUMOJICHCTBHE BOJABI C MeTaUlaMH (HATpUEM M KajlbIlueM). )
(BO3BMOXXHO HCIIONIb30BaHME BHJICOMATEPHAIIOB), HCCIEIOBaHHE O0O0pas3IoB HEOPTaHUYECKUX
BEIIECTB Pa3MYHBIX KJIACCOB, HAOMIOACHNE 32 U3BMEHEHHEM OKPAcKU WHIMKATOPOB B pAaCTBOpax
KHCJIOT U IIeJIouel, u3yueHue B3aumoaenicteus okeuia meau (1) ¢ pactBopom cepHoOit KUCITOTHI,
KUCIIOTBI C MeTaJUIaMH, TIOCJIeAOBaTeNbHAs HEUTpaau3alus, MOJTy4eHHE HEePacTBOPUMBIX
OCHOBAaHUH, BBITECHEHHWE OJHOTO MeTaula M3 JAPYroro pemeHus CojH, pelieHue
JKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BakHelme kiiacchl HEOPraHMUECKUX COSAMHEHUID.

Ilepuoauyeckuii 3axoH U Ilepuoanyeckas cucrema no jiemenram /. U. MenpaeseeBa.
Crpoenne atoMoB. XuMu4eckasi cBsizb. OKHCJINTE]IbHO-BOCCTAHOBUTEIbHbIE COCTOSTHUS

IIepBble MepBI 110 OpraHU3alUy MUIIEBBIX 3JIEMEHTOB. lIpennoxkenue o rpymnmie CXOmHbIX
3JIEMEHTOB (IIE€JI0YHbIE U IIEJI0YHO3eMEIbHbIE METAIIJIbI, FAJIOTeHbl, THEPTHBIE I'a3bl). DJIEMEHTHI,
cojzieprkarire aM(poTepHble OKCUIbI U THIPOKCH/IBI.

[lepuonuueckuit 3akoH. Ilepmoamueckass cucrema ymnpaBiaeHus snemeHtamu J[. U.
MenpeneeBa. KopotkomnepuonHas u JuyiMHHonepuoaHas (opmsl Ileproanueckoil cucTeMsl
ocHOBHbIX dinemeHToB JI. M. Menneneesa. llepuogsl u rpynmbl. DPU3HMYECKUMH CMBICI
IIOCJIE0BATENBHOIO HOMEPA, HOMEPOB IIEPUOJOB U I'PYIIIIBI JJIEMEHTOB.

Crpoenne aromoB. CocraB aTOMHBIX sijep. M3orombl. OnekTpoHbl. CTPOUTEIBCTBO
3JIEKTPOHHOr0 00o0J0uka aTtomMoB nepBeiXx 20 snementoB [lepumoamueckoit cuctemsr [I. .
MenpeneeBa. XapakTepuCTUKa XUMUYECKOIO JIEMEHTA 10 €ro MOJI0KEHUIO B MEPUOANYECKOM
cucteme J[. 1. Menneneena.
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3aKOHOMepHOCTI> HU3MCHCHUA paanyca aTOMOB 3JICMCHTAPHBIX 3JIEMCHTOB, METAJINIMUYCCKUX
1 HEMETAJUINUYECKUX CBOMCTB I10 rpynmaMm u rnnepruoaam.

3HaueHue MEepPUOJUYECKOro 3aKOHa U IMEPUOJUYECKON CHCTEMBI SIBIISAIOTCSA 3JIEMEHTaMU
pa3BUTHA Hayku U npakTuku. [1. . MenzeneeB — yd€HbIN U TpaXKAaHNH.

Xumuyeckas CBSI3b. KoBanentnas (monspHas u HETOoJsIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3JIeMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  cOCTOsHMA.  [Ipomecchl
OKHUCJIEHUS M BOCCTAHOBJIEHMS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm

M3y4eHHEe 00pa3IloB BEMIECTB METAIJIOB M HEMETAIIIOB, B3aUMOJICHCTBHE THIPOKCH 1A IINHKA
C pacTBOpaMM KHCIIOT U IIEJI04ei, IPOBEIECHUE OMBITOB, WIIIIOCTPUPYIOIIUX BO3HUKHOBEHHE
OKHCIIUTEIIbHO-BOCCTAHOBUTEINIbHBIX SIBIEHUH (ropeHue, PexxuM pas3iiokeHus, COeTUHEHM).

Meostcnpeomemmuoie ceasu

Peanu3zanust MeXnpeaMETHBIX CBsI3ed NMPU U3YyYEHUM XMMHUU B § KJIacce OCYILECTBIISIETCS
MOCPEJICTBOM HCIOJIb30BaHUS KaK €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK U TOHSATUH, SIBISIOIIUXCS
CUCTEMHBIMH JIJIs1 JIETKUX BELIECTB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHSATHS: HaydyHble (aKThl, TUIOTE3a, TEOpUs, 3aKOH,
aHaJIN3, CUHTE3, KJIacCu(HUKaIMs, IEPUOTNIHOCTD, HAOII0IeHNE, YIKCIIEPUMEHT, MOJICTTUPOBAHUE,
HU3MEPEHHE, MOJICIIb, SIBJICHHE.

®dusnka: Marepusi, aToM, DJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ, H30TOIbI,
pPalMOaKTUBHOCTh, MOJICKYJIA, CPEIHUHN 3aps/, BEUIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHUE
BEIIIECTBA, T'a3, (hU3MYeCcKas BEJIMUMHA, BEIMYNHA U3MEPEHHUS, KOCMOC, TiIaHeTa, 3BE31b1, COomHIle

buonorust: porocunres, apixanue, ornochepa.

I'eorpadus: atmocdepa, ruapocdepa, Moie3HbIe HCKOaeMbIe, TOPHBIE TOPO/IBL, TOJIE3HbIC
HCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XUMHYeCKas peaKkIust

[lepuonnueckuit 3akoH. Ilepumoanueckass cucrema ynpasiaeHus snemeHtamu [[. U
MengeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTh B CBOMCTBE PACKPBITHUS JIEMEHTOB MEPBBIX
TpEX NEPUOAOB, Kaius, MPEBPALICHUA W HX COCAUHEHHN B COOTBETCTBUU C IMOJOKEHUEM
371eMeHTOB B lleproanyeckon cucteMe U NOCTPOCHUN UX aTOMOB.
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CtpoeHue BELIECTB: BHUAbl XUMHUYECKUX CBS3ell. THIBI KPUCTAUIMYECKHX PEIIETOK,
XapaKTEPU3YIOLIUE CBOMCTBA BEIIECTB 110 TUIY KPUCTAJUIMYECKON PEIIETKU U BULY XUMUYECKOU
CBS3U.

Knaccmbnxaunﬂ U HOMCHKJIATYpa HCOPraHUYCCKUX BCHICCTB. XHUMHUYECKHE CBOWMCTBA
BCIICCTB, OTHOCAIIMNXCSA K PAa3IMYHBIM KjlaCCaM HCOPTaHUYCCKUX COGI[I/IHGHI/II\/'I, T€HETUYCCKasi
CBsI3b HCOPTaHNYCCKUX BCIICCTB.

Knaccugukanus MCTOYHHMKA BCIEICTBHE PA3IUYHBIX MPUYMH (110 MPUYMHE M COCTaBY,
BO3HMKAIOIIEMY B SBJICHUSAX, [0 TEIIOBOMY 3(QeKTy, IO NpUYMHE CTENEHU OKHCICHMS
XUMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, IO IOCIEA0BaTEIbHOMY KaTalu3aTopy). DK30- U
SHJOTEPMUYECKUE COCTOSIHUS, TEPMOXUMHYECKUE YPABHEHHUS.

[IpeuioskeHne O peKUME DKOHOMHUYECKOro pexkuma. [loHstue o0 o00paTuMbIXx U
HEOOpaTUMBIX MUILIEBLIX peakuusx. [IpennokeHne o TOMOT€HHBIX M T€TePOreHHBIX PEaKIUsX.
[Ipennoxxenue o karanuze. [Ipennoxxkenne o XuMU4eCcKoM paBHOBeCcHMU. DakTOPhI, BIMSIONINE HA
CKOPOCTb SKOHOMHMUYECKOI'O COCTOSIHUSL U MOJIOKEHNE XMMHUECKOT O PAaBHOBECHSL.

OKI/ICJII/ITGHBHO-BOCCTaHOBI/ITeJIBHBIe COCTOsIHUA, BHCKTpOHHbe/'I 6aJ1ch, OKHUCIIUTCIIbHO-
BOCCTAHOBUTEIbHBIE COCTOSIHUSL. CocrasBiieHue METOIUYECKUX OKHCJIUTEILHO-
BOCCTAHOBHUTEBHBIX METOL0B C UCIIOJIB30BAaHUEM MeETOAa OaaHca OaaHca.

Teopusi AEKTPOTUTUYECKON AUCCONUALMU. DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. KaTHOHBI,
aHNOHBI. Mexanu3m aucconanu BEUICCTB C pa3JIMYHbIMU XUMHWYCCKHUMU CBA3SMU. Cremenn
muccoruanui. CUIbHbBIE U c1a0ble AEKTPOIUTHL.

Peakuuu wuoHHOro oOMeHa. YCIOBUS MPOTEKAHWS HMOHHOTO OOMEHa, IIOJNHbIE H
COKpalI€HHbIE MOHHBIE ypaBHEHHS. CBOMCTBA KUCIOT, OCHOBAaHUW U COJIEM B CYIIECTBYIOLIUX
QJICKTPOJIMTHYCCKUX OUCCOLMAIUAX. KauecTBeHHBIE COCTOSHHSA Ha WOHBI. Hpe;[noxceHI/Ie (6]
TUAPOIIU3E COIIU.

Xumuueckuii 3xcnepumenm

o0ciieToBaHMEe C MOJCISIMH KPHUCTAUIMYECKUX PEHMIETOK HEOPraHWYeCKHX BEIIECTB
METaUIOB M HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB (XJIOpHaa HaTpHs),
UCCIICJIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOTO pPEXKUMa OT BO3JCHUCTBUS Pa3TUYHBIX
(aKTOpOB, UCCIIEIOBAHHUE AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILECTB, MPOIECCOB TUCCOIMAITUN
KHCJIOT, IIETI0YeH U comel (BO3MOYKHO UCIIOIb30BaHUE BUICO MAaTEPHUAIIBI), IIPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKU TPOTEKAaHUSI HOHHOTO oOMeHa (00pa3oBaHWE OCAJKU, BHIICIICHHE
raza, oOpa3oBaHHE BOJbBI), OIBITOB, WUTFOCTPUPYIOIIUX MPHU3HAKA  OKUCIUTEIHHO-
BOCCTAHOBUTEIILHBIX MPOIECCOB (TOpeHue, Pexum pasiiokeHus, COeIMHEHHIA), paclio3HaBaHNe
HCOPraHU4YCCKUX BCIICCTB C IOMOMIBIO KAYCCTBCHHBIX 3apdA0OB Ha HOHBI, PCHICHUC
IKCIICPUMEHTAIBHBIX 33/1a4.

HeMeTa/iibl 1 UX cOeIMHEHUS
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OO6mue xapakTepuCTUKH TajmoreHoB. OCOOEHHOCTH COXPAHEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CtpoeHne W (PU3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOr'CHOB.
XVUMHYECKHE CBOMCTBA MO THIY XJjopa (B3aUMOJEHCTBHME C MeTa/llaMH, HEMeTallaMH,
uiesioyaMu). XnopBoaopo. CossiHas KUCIOTa, XMMUYECKHE CBONCTBA, MOTyYeHHUE, IPUMEHEHHUE.
JlelicTBue xJjopa W XJIOPOBOJIOpOJa Ha OpraHU3M YeNioBeKa. Baxuelme XJIOpuabl U UX
HaXOXKJICHUE B TPUPOJIE.

OOmas xapakrepuctuka 31eMeHToB VI A-rpymnmbl. OCOOEHHOCTH COXpaHEHHs] aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue U (PU3MYecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/A U CEepbl. AJTOTPOINHBIE MOTU(HUKAIMM KHUCIOPOAa U cepbl. XUMHUYECKUE CBOWCTBA
ceppl. CepoBomopon, CTpoeHue, (GHU3UYECKHe U XUMHUYecKHe CcBOHcTBa. OKCHABI CepBl
IIPEJCTABIAOT cOOOM KHcIoTHbIe okcuabl. CepHas Kuciaora, (U3MYECKHE M XUMHUYECKHE
CBOIiCcTBA (00IIHE KaK TPEICTABUTEIHN KJIacCa KUCIOT U 0COObIE CBOMCTBA). XUMUYECKUE SIBJICHHUSI,
BKJIIOUEHUE B OCHOBY IIPOMBIIUIEHHOIO IOJIYYEHMs] CEpHOW KHUCIOTHI. lIprMeHeHue cepHoi
kucioTel. Conu cepHOM KUCIOThI, paBHasl peakius Ha cyinb(ar-uoH. Haxoxaenue cepbl U UX
COCIMHEHMI B mpUponae. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIECH Cpellbl COCAMHEHUSAMU CEpBI
(KUCIIOTHBIE TOXK/IH, 3arps3HEHUE BO3TyXa U BOJOEMOB), KaK €ro Mpe1oTBPaTUTh.

OOmias xapakrepuctuka 31eMeHTOB V A-rpynmnbsl. OCOOCHHOCTHM COXpaHEHHs aTOMOB,
XapaKkTepHbIE CTETICHW OKUCICHUS. A30T pPACIpOCTpaHseTCs B MPHPOAC, (U3UIESCKUMH U
XMMHAYECKUMHU cBoiicTBamMu. KpyroBopor aszora B mpupone. AMMHAK, ero Qusnueckue u
XMMHUYECKHE CBOWMCTBa, MoiaydeHue u mnpumeHenune. Comm ammmaka, ux ¢Qusndeckue u
XMMHAYECKHE CBOKMCTBA, NMpHMeHeHHe. KadecTBeHHas peakius Ha HWOHBI aMMHaka. A30THas
KHCJIOTa, €€ MoTy4YeHne, GU3NIecKrue u XMMUYeCKre CBOcTBa (00IIMe KaK MpeICTaBUTENH Kilacca
KUCIIOT U OTJIMYHTENbHBIC CBOWCTBA). Mcromp3oBaHne HUTPATOB M COJM aMMHaKa B KauecTBE
MUHEPAIBbHBIX YIOOpeHNH. XUMUYECKOE 3arpsi3HEHHE OKPYKAFOIIEH cpelbl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JTOKIIM, 3arpsi3HEHWE BO31yXa, MOYBBI M BOAOEMOB). Dochop, alIOTPOIHEIC
Mogudukanun docdopa, ¢uszndyeckue um xumudeckue cpoictBa. Oxcun ¢dochopa (V) u
dbochopras kucnora, (Qu3MUEecCKMe M XHWMHUYECKHE CBOWCTBA, NoiydeHHe. Vcmomp3oBaHme
¢dochaToB B KauecTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mas xapaxrepuctuka 31eMeHToB IV A-rpymnmbl. OcoOEHHOCTH COXpaHEHHs] aTOMOB,
XapaKkTepHblE CTENEHU OKHUCICHHUS. YTJIEpOJ, aJuIOTPOIHbIe MOAU(UKALINHU, pAaCIPOCTPAaHEHHE B
npupone, Qu3nyeckue U XUMHUYEcKue cBoicTBa. AncopOuusi. KpyroBopor BhINONHSETCS B
npupoge. Oxcuisl Xjopa, uX (u3nyeckne M XMUMHYECKHE CBOWCTBA, JCHCTBHE Ha IKHUBBIE
OpPraHu3Mbl, MOJY4YEHHE U HMPUMEHEHHE. DKOJIOTHYeCKHe MpOoOJIEMBbl, CBSI3aHHBIE C OKCHIOM
Bo3ayxa ( 1V ), rumoresa rio0aibHOro MOTEMJIEHUST KIMMaTa, HapHUKOBBIN 3 (deKT. YrompHas
KHACJIOTa U €€ COJM, MX (U3MYecKue M XMMHUYECKHE CBOMCTBA, MOJYyYCHHE U TPUMEHEHUE.
KayectBenHast peakuusi Ha kapOoHaT-MOHbI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
MIPOMBIIIJICHHOCTH U CETbCKOM X O3STHCTBE.

[TepBoHavanbHBIE TOHATHS 00 U3MEPSIEMBIX BEIIECTBAX, KAK O COSAMHEHUAX OKPYKAIOIIEH
cpenbl (MeTaH, 3TaH, 3TUJICH, AllETUJICH, 3TAHOJ, TJIULEPUH, YKCyCHas Kuciorta). [Ipupoanbie
UCTOYHHUKHU YTJIEBOIOPOAOB (Yroib, MPUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POk B OBITY M MPOMBIIIIIEHHOCTH. [Ipeioxenne o )KU3HEHHO BaXKHBIX BEIIECTBAX:
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KHUpax, OenKax, yrieBojax — U UX poJiu B KU3HU yesoBeka. MarepuaabHOE eTMHCTBO U3MEPEHO
1 HEOPTraHWYECKUX COCTUHECHUM.

Kpemuuii, ero ¢usnyeckue M XHMHUYECKHE CBOWCTBA, IOJy4Y€HHE U IPHUMEHEHHE.
CoenuHenus kpemHus B mpupone. OOmme mnpencraBineHus o6 okcunge kpemuus (V) u
KpeMHHeBoOU Kuciore. CHIMKaThI, UX UCIIOIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxxHenme
CTPOHUTENbHBIC MaTepUAIbl: KEpPaMHKa, CTEKIO, ILEMEHT, OeTOoH, ene300eToH. [Ipobrmemsr
0€301acHOr0 UCIOJIb30BAHUS CTPOUTEIIBHBIX MATEPUAJIOB B TIOBCEHEBHOM KU3HU.

Xumuueckuit 3kcnepumenm '

UCClieIoBaHNE OO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOICTB COJSIHOM KHCJOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX COCJAMHEHMH Ha XJIOPUI-MOHBl M HAONIOJEHHE INPU3HAKOB HX
MIPOTEKAHUS, YKCIIEPUMEHTBI, OTPAXKEHHE (PU3NYECKUX M XUMHUYECKUX CBOWCTB TaJOr€HOB U UX
COeMHEHUI (BO3MOXHO MCIIOJIb30BaHUE BHUAECOMATEPHATIOB), O3HAKOMJIEHHE C oOpa3LaMu
XJIOPUIOB (TaJIOT€HU/IOB), O3HAKOMJICHHE ¢ 00pa3IlaMU. CEphl U UX COCAMHEHUSMHU (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEpHANiOB), HAONIONEHUE 3a MPOIECCOM OOYITUBAHHS caxapa IOA
NeWCTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHCIOThI, M3y4eHHE HKCIUIyaTAallMOHHBIX CBOWCTB
pa30aBIEHHON CEpHON KHUCIOThI, MPOBEICHHE KAYeCTBEHHOIO peXkMMa Ha cyinb(ar-uoH u
HaOJII0IGHUE TPU3HAKOB €€ MpOTeKaHWs, HaONtoJeHHe C (U3NYECKUMHU CBOWCTBAMH a30Ta,
¢dochopa 1 ux coeMHEHUNA. (BO3MOKHO HCII0JIb30BAHUE BUIEOMATEPHUAIIOB), COOpaMU a30THBIX U
(dhochopHBIX yH0OpeHH, TONy4YeHHe, cOOp, pacmo3HaBaHWE W H3yYEHHWE CBOWCTB aMMHAKa,
MpOBE/ICHNE KaueCTBEHHBIX HMOHOB amMMHaka U (ocdar-noHa W HU3ydyeHHE TNPU3HAKOB HUX
IPOTEKAHUs, B3aUMOJICUCTBUS KOHLIEHTPUPOBAHHOM A30THOM KHMCIOTHI C MeEIbI0 (BO3MOXKHO
WCTIONB30BaHNE BHUICOMATEPUAIOB), M3YUYEHUE MOJETCeH KPUCTAUIMYECKHX PEHIETOK aMasa,
rpaputa, QymiepeHa, O3HAKOMJICHHME C MPOLECCOM aJacopOLMU pPacTBOPOB  BEIIECTBA
aKTUBUPOBAHHBIM YIJ€M M METOJOM IpOTHUBOra3a, IONydyeHue, cOop, pacro3HaBaHHE U
WCCIIE/IOBAaHNE CBOWCTB YIIIEKUCIIOTO T'a3a, MPOBEIeHNE KaYeCTBEHHBIX BEUIECTB Ha KapOOHAT U
CHJIMKAT-UOHbBl M HW3Y4YECHUE TPU3HAKOB HMX TNPOTEKAHUS, O3HAKOMIIEHHME C MPOAYKIHUEH
CHJIMKAQTHOM T€XHUKH, pellIeHHEe HKCIIEpUMEHTANIbHBIX 337134 110 TeMe «BakHelue HemeTaisl u
WX COCITMHEHUS. ».

MeTaibl M HX CoeMHEeHU A

OO6mas xapakTepucTuka 3aeMeHToB JI. — Marepuaibl HA OCHOBaHMM MX PACIIOIOKEHHUS B
[lepuonuueckoii cucrteme anementoB [[. M. MenneneeBa m Hampsbkenue atroMmoB. CTpoeHHe
METaJUIoB.  MeTtamnuyeckass CBsi3b M METaJIMYecKas  KpUCTAJUIMYecKas  peméTka.
DJIEKTPOXUMHUYECKHI PSJ HANpPsDKEHHBIX MeTauioB. Du3nueckue U XUMHUYECKHE CBOWMCTBA
MetauioB. OOmme cnocoObl MOMy4YeHHs MeTaioB. lIpeanokeHne O pPEeMOHTE OCHOBHBIX
MaTepUaloB, Croco0ax 3alUThl UX OT moBpexaeHus. CruiaBbl (CTallb, YYyTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[Ilerounbie MeTalIbL: NON0XKeHUE B [lepuoauyeckoil cucreme OCHOBHBIX AieMeHToB /1. 1.
MeneneeBa, CTpoeHHE HMX aTOMOB, HaxoxjaeHue B mpupoge. Puznmyeckue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kamust). OKCUIbl U THAPOKCHUIBI HATpHs U Kamus. [Ipumenenue
IICJIOYHBIX METAJIJIOB U UX COGHHH@HHﬁ.
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[lerouHO3eMeNbHBIE METAJUIBl MATHUHM U KaJbLMii: mosioxkeHnue B [lepuoandeckoi cucreme
C UCIIOJIb30BaHUEM ieMeHTOB [1. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXO0KJICHUE B IPUPO/IE.
Ouznyeckue U XUMHYECKHE CBOWMCTBA MarHus W sBJeHHs. BaxHeimme coenuHeHUs (OKCHI,
TUAPOKCU, coir). JKECTKOCTh BOABI M CIIOCOOBI €€ OrpaHUYEHUSI.

AJIIOMUHHI: TIONOKEHUE B mepuoandeckor cucreme snemeHtoB JI. M. Menpgeneena,
CTpPOEHHUE aTOMa, HaXOXKAeHHE B pupoje. Dusnueckre 1 XMMUYECKHE CBONCTBA MOJBEPratoTCs
BO37elcTBHIO. AM(OTEpHBIE CBOWCTBA OKCUA U THIPOKCH/IA BIHSIOT.

Keneso: monoxkeHue B nmepuoandeckoi cucreme snementoB J[. M. MenpaeneeBa, cTpoeHue
aToMa, HaxoXxJeHue B mnpupoge. Pu3nMyeckue W XUMHUYECKHE CBOWMCTBa kene3a. OKCHIbL,
TUAPOKCUIbI U TBepiable BemecTBa skene3a (I11) u xenesa (IllI), ux cocras, cBoiicTBa u
MOJIy4YEHHE.

Xumuueckuit 3kcnepumenm '

O3HAKOMJIEHHE C o0pasllaMHd METaJUIOB M CIUIAaBOB, MX (PU3UYECKUMU TPOSBICHHIMH,
M3Yy4YeHUE Pe3yJbTaTOB KPHUCTAUIOB METAJUIOB (BO3MOKHO HCIIOJIB30BAaHUE BHIEOMATEPUAIIOB),
B3aMMOJICHCTBHE OKCHJOB METAUIOB M HATpusi C BOJAOW (BO3MOXHO WCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIEAOBAaHHWE CBOWCTB JKECTKOM BOABI, Ipollecca TOpEHUs Keine3a B
KHCIIopoJie  (BO3MOXKHO  WCIIOJIb30BaHWE BHUICOMATEPHATIOB) , TPU3HAKK IPOTCKAHHS
KaueCTBEHHBIX Pa3psIOB Ha MOHBI: MarHus, MOCIEACTBHUS, BKIIOYAIOT, IIMHKa, xene3a (1) u
xenesa (1), menu (1), HabmiogeHue u onrcanue MPOIIECCOB FTOPEHUSI HOHAMU HATPUS, Kalus
U WCTOYHHKOB (BO3MOXKHO HCITOJIb30BAaHKME BHJICOMATEPHAIIOB), HCCIICIOBaHHE aM(p)OTEpPHBIC
CBOICTBA THJIPOKCH/IA BO3ICHCTBYIOT U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 32124
no Teme «BaxkHeiime MeTabl U UX COeIUHEHUSD.

XuMus U OKpyKamoas cpeaa

BemectBa u marepuainsl B IOBCEIHEBHOM KU3HU YelIOBEKa. be3omacHoe UCIIOIb30BaHUE
BEIIECTB U Bo3JieiicTBUE B ObITY. [lepBas momolls npu 0’Korax v OTpaBIeHUSX.

XUMHUECKOe 3arpsi3HEHHE OKpY’Karollel cpeabl (IpeaenbHas JOoMycTUMas KOHLEHTPAIUs
BemecTs, nanee — [1/JIK). Ponb xuMuu B pereHun 5KOIOrH4ecKux mpoodem.

Xumuueckuii 3xcnepumenm:
M3y4eHre 00pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIIIOB, TTOJIMMEPHBIE MATCPUAIIHI).
Mescnpeomemmnvle ceasu

Peanu3zanus MeXNpeaMETHBIX CBsI3€l NpU M3YyYEHUH XUMUU B 9 KJIACcCEe OCYIIECTBISETCS
IIOCPEJICTBOM UCIIOJIB30BAHUS KaK €CTECTBEHHO-HAYUYHbIX ITIOHATUMN, TAK U IIOHATUMN, ABIISIOIIUXCS
CUCTEMHBIMH JJIS JIETKUX BEUIECTB €CTECTBEHHO-HAYYHOI'O LIUKIIA.
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OO01iue ecTecTBEHHO-HAy4YHbIE MOHSATHS: HaydyHble (akThl, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIu3, CHHTE3, KiIaccuuKarus, mepruoguIHOCTh, Ha0II0IeHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE,
U3MEpEeHHE, MOJIEINb, SIBIICHUE, MAPHUKOBBINA 3(h(HEKT, TEXHOIOTUsI, MATepUAITBL.

®dusnka: Marepusi, aToM, D>JEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIWJA, H3O0TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJIEKTPUYECKHH 3apsii, TMPOBOAHUKH, IOJYIPOBOTHUKH,
TMDIIEKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TEIO, 00bEM, arperaTHOe COCTOSHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAIIIMYECKas pemETKa, CIUIaBbl, (U3MUYECKUE HU3MEpEHUs,
MIPOU3BOIHBIEC U3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, MIaHeTa, 3BE3/bI, CoHIIE.

buonorus: ¢orocunTe3, apixanue, Ouocdepa, dKOCHCTEMa, MUHEpAIbHBIC YIOOpPEHUS,
MUKPOSJIEMCHTBI, MAKPO3JICMCHTBI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadusi: armocdepa, runpocdepa, mone3HbIe HCKOMAEMbIC, TOPHBIC MTOPOJIbI, TOJIE3HBIC
HCKOIaeMble, TOIUIUBO, BOHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIETI'O ObPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pe3yIbTaThl OCBOCHHS MPOTPaMMbI 0a30B0OM 00pa30BaTEILHON OCHOBHI B X0J1€
o0yueHUsi B €IUHCTBE O0pa3OBaTEIbHONM U TMEAArOTHUYECKOW JEATEIFHOCTH B COOTBETCTBUU C
BKIIFOUEHUEM COIIMOKYJIBTYPHBIX U JAYXOBHO-HPABCTBEHHBIX I[EHHOCTEH, MPOBOJUMBIX B
o0IIecTBe COOMIOJIEHUS W HOpPMaMH TIOBEICHUSI W COONIOZCHHUS TpOIlecca CaMOIO3HAHWS,
CaMOpa3BUTHUA U COLIMAIM3ALMU 00YJaIOLIUXCS.

JINYHOCTHBIE Pe3yJIbTaThl OTPAKEHUS CIIOCOOHOCTH 00yUarOIUXCsS PYKOBOJNUTH CUCTEMOM
IIO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACILIMPEHUs OIIbITA NCATEIBHOCTA HAa €€ OCHOBE, B TOM
YUCJIE B YaCTU:

1) naTpHOTHYECKOT0 BOCITUTAHUS '

[ICHHOCTHbBIE OTHOLICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HacCJICAUIO, IIOHMMAHUEC 3HAYCHUA XUMHYECKOMH HAayKu B COBpCMCHHOfI KHU3HU O6IIIGCTBa,
CIOCOOHOCTH BJaJIETh JOCTOBEPHON MH(pOpMaIMeld O MepeioBbIX JOCTHIKEHHUSIX M OTKPBITHUSAX
MHPOBOH M OTEYECTBEHHON XMMHH, 3aHHTEPECOBAaHHOCTh B HAYYHBIX 3HAHUSAX O YCTpOMCTBaxX
MUpa U 00ILECTBA;

2) BbICIIIEE 0Opa3oBaHMe:

HpeZ[CTaBJIeHI/Ie 0O COIIMAJIBHBIX HOpMaX 158 HpaBI/IJIaX MECKIINYHOCTHBIX OTHOHIGHHfI B
KOJIJIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIONE3HOH, yueOHO-
HCCIIEI0BATENLCKOM, TBOPUECKON M APYTHX BUIAX JCSITEIBHOCTH, MOATOTOBKE K pa3HOOOpa3HOM
COBMGCTHOﬁ NCATCIIBHOCTHU HpI/I BBIITIOJTHCHU N y‘-Ie6HI)IX, IIO3HaBaTCJIbHBIX 3aaa4, BBIITOJITHCHHUN
XUMHYECKUX  OKCIIEPUMEHTOB, IOCTPOCHHHM  Y4E€OHBIX  TMPOEKTOB, CTPEMIICHUSAX K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIH. B IIPOIIECCE DTOM YUCOHOU ACATEILHOCTH, aHATU3UPYITE
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CBOE IOBEACHUE M IIOCTYIKH CBOMX TOBApHINEH C IO3ULHHA MOPAJIBHBIX U IPAaBOBBIX HOPM C
Y4ETOM OCO3HAHUS MTOCJIEICTBUN MMOCIEAYIOIHNX ACHCTBUN;

3) LHCHHOCTH HAYYHOI'O IIO3HAHMSA .

MHUPOBO33PEHUYECKUE HAyYHBIC MPEACTABICHUS O (PU3UUYECKUX CBOWCTBAX M COCTOSHHH,
COOTBETCTBYIOILINE COBPEMEHHOMY MOJXOy Pa3BUTHUS HAYKH U (DyHIaMEHTaJIbHBIX MPUHLUIIOB
JUI TIOHUMaHUS CYIIHOCTH KapTUH MHpA, MPEACTaBIEHUS 00 OCHOBHBIX MPHUHIMIIAX Pa3BUTHUS
IIPUPOJBI, B3aUMOCBSA3SX YEJIOBEKA C IPUPOJHOM CPENOM, O pOIM XUMHUHU B IIO3HAHUM OITUX
3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTUBBI, HAIPaBJIEHHBIE HA MTOJIYyYEHNE HOBBIX 3HAaHUI B 001aCTH XUMUH,
HEOOXOIMMBIX [Uld HaONIOJEHUs 3a IpoleccaMdM U MEpOIpPUATUSAMH, I103HABaTENIbHOM,
MH(POPMALMOHHON M YHTATENbCKOM KyJIbTYPHI, B TOM YHCJIE HABBIKM pabOTHl C y4eOHBIMHU
TEKCTAMM  CaMOCTOATENIBHO, CIPAaBOYHOM  JIUTEPATypoH, JOCTYIHBIMM TEXHUYECKUMU
MH(pOPMALMOHHBIMU TEXHOJIOTUSIMU;

HWHTEpEC K OOYYEHHWI0 W TMO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caMo00pa30BaHUIO, TPOCKTHOW M HCCIIEIOBATEIBCKON JESITETbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHS 00y4YCHHS B TIEPCIICKTHBCE;

4) ¢popMupoBaHHE KYJIbTYPHI 310POBbSI

OCO3HAHUE IIEHHOCTEH KU3HU, OTBETCTBEHHOT0 OTHOIIEHHSI K CBOEMY 3/I0POBbBIO, YCTaHOBKA
Ha 370pOBBIH 00pa3 >KM3HM, OCO3HAHWE TMOCIEACTBUI M HENPUATHBIX BPEIHBIX HPHUBBIYEK
(ynorpebneHue ajkoroisi, HAPKOTUKOB, KYpEHHUs), HEOOXOJAUMOCTh COOJIOJCHUS MPaBUII
0€30IacCHOCTH IPH JIB)KEHUU C XUMUYECKHMH BEIIECTBAMH B ObITY M 00OCHOBaHHE KU3HH;

5) TpynoBoro BocnuTaHus:

UHTEpEC K MPaKTHUECKOMY H3Y4YEHHUIO mpodeccuil U Tpyaa, yBaKEHHE K TpyLy U
pe3yabTaTaM TpYyJI0BOH JEATEIbHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HaHUN
10 XMMHWH, OCO3HAHHBIA BHIOOP MHIMBUAYAJIBHOW TPAEKTOPHH, MPOAOIDKEHHE O00pa3oBaHUS C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTEH K XMMHH, CBA3SIM U yCIEXaM, YCIEIIHOCTh
npodeccuoHangbHas  JESATENIbHOCT M Pa3BUTUE HEOOXOJUMBIX yYMEHHMH, TOTOBHOCTb
aIalTHPOBATHCS B MPO(HECCHOHANBHON Cpe/Ie;

6) sKoJI0THYECKOe BOCIIUTAHNE:

DKOJIOrMYecKoe OTHOIICHHE K MPUPOJE KaK MCTOYHHUKY JKU3HH Ha 3eMiie, Ha OCHOBE ee
OCBEIICHHsI, TOHMMaHKHE LIEHHOCTEH 370pOBOro M 0e30MacHOro odpasa >KU3HHU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY IMPUHIMIY W IICUXHYECKOMY 3/I0POBBIO, OCO3HAHHE IPHHIMIIOB
COOMIOZIeHNsT TpaBMJI 0e30MacHOrO TMOBENEHUs TNpu padoTe C BEHIeCTBaMH, a TaKkKe B
YCTaHOBJICHHOM TIOPSJIKE, YIPOKAIOIIEM 3J0POBBIO M )KU3HB JIIOJICH;

CHOCOOHOCTH MIPUMEHSITh 3HAHUS, TIOTy4YEHHBIC MPU U3YUYEHUU XUMUH, [Tl PEIICHUS 3a1a4,
OKPVIKAIOIIEN IIPUPOAHON Cpenbl, Ul IIOBBINIEHHUS YPOBHS 0CO00H KVYJIBTYPBL, OCO3HAHUS
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IJI00AJIBHOTO XapakTepa dKOJIOTMUeCKUX MPoOIeM U CIIOCOOO0B UX PEIICHUsI ¢ TTOMOIIBIO METOIOB
XUMHHU, OSKOJIOIMYCCKOro MbINUJICHHA, HAaBbBIKOB PYKOBOACTBA HWMU B HO3HaBaT€HBHOﬁ,
KOMMYHHKATUBHOM U COITUANILHOU cepe. MpaKTHKa.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMeTHBIX pPE3yJIbTATOB MMEIOTCS 3HAYMMble [UIi (OPMHPOBAHHUS
MHPOBO33pEHUsI OOIICHAay4HbIE MOHATUS (3aKOH, TEOpHSs, NMPUHIUI, TUNoTe3a, GakT, cucrema,
IIPOLIECC, SKCIIEPUMEHT U JIPYI'HE€), KOTOPHIE UCIIOIb3YIOTCS B ECTECTBEHHO-HAYUYHBIX XUMHUECKHUX
peaMeTax M MO3BOJISIOT HAa OCHOBE 3HAHUM U3 ATUX MPEIMETOB (hOpMHUPOBATH MPEACTABICHUS. O
LEJIOCTHOCTH HAay4YHOM KapTUHBI MUPA, U YHUBEpCAJIbHbIE HAyYHbIE JeHCTBUS (II03HABATEIbHbIE,
KOMMYHHKATUBHBIC, pETYISITUBHBIC), KOTOpPBIE TMO3BOJAIOT  OOECHEYUTh IOMOIIb K
CaMOCTOSITENTbHOMY TUTAHUPOBAHHIO U SIBHO Y4EOHOM eI TeNbHOCTH.

IHo3HaBaTeIbHBbIC YHHBEPCAJIbHbIE TEXHOJIOTHYECKHeE IefiCTBUSA
Ba3oBble JJorunuyeckue geficTBUA:

METO/IbI UCIIOJIB30BATh IIPUEMBI JIOTHYECKOTIO MBIIIIICHHS IIPU OCBOCHUH 3HAHUM: PACKPBITH
CMBIC] MOHATUN (BBIAEIUTh MX XapaKTepHbIE MPHU3HAKU, COXPAHUTh B3aWMOCBS3b C JPYTHMMH
MOHATHUSMH ), UCIOIH30BATh KOHUEHIMH JJIs1 OOBSICHEHUSI OTJENbHBIX (DAKTOB W HAINPaBICHHIA,
BBIOODKY OCHOBaHMS W KpuUTepuUs Ui KIacCU(pUKAIMM OpPraHMYEeCKUX BEUIECTB U
3aKOHOMEPHOCTEH, COXPAHEHUE MTPUUUHHO- MTOCIEYIOIUE CBA3H MEX]y O0bEKTAMU M3YUYECHHUS,
IIOCTPOEHHUSI JIOTMYECKUX PACCYX A€HUH (MHIYKTHBHBIX, JEAYKTUBHBIX, I10 aHAJIOTUAM),
BBITIOJIHEHHUSI BBIBOJIOB U 3aKJIFOUCHUI;

yMETh NPUMEHATh B IPOLECCE MO3HAHUS TMOHATUN (MpEeIMETHbIE U MEeTalpeJIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb30BaTh B XHWMHUHU, MNPeoOpa3oBBIBATH IIUPOKO
IPUMEHSEMbIE B XHMHUU MOJENIbHBIE IMPEACTABICHUS — XUMHUYECKUI 3HAK (CUMBOJIMYECKUE
JJIEMEHTHI), XUMUYECKYI0 (OpMYTy U ypaBHEHHE, MEIUIMHCKHIA PEKUM — MPU BBINOJIHEHUH
y4eOHO-TIO3HABATENbHBIX 3a7ad4 , C YYETOM O3THUX MOJEJbHBIX MPEJCTABIECHUN BBIABIATH U
XapaKTepU30BaTh OTJCJIbHBIC MPHU3HAKH H3y4aeMbIX OOBEKTOB — 3JEMEHTAPHBIX BEIIECTB H
(u3NYEeCKUX MPUYUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEJCTBEHHBIE CBS3U U
MIPOTUBOPEYHSI B U3y4aEMBIX MPOIEcCcax U SIBICHUSIX.

ba3oBble ucciieaoBaTeJbCKue JeHCTBUSA |

YMETH UCITOJIB30BATh MOCTABJICHHBIC BOIIPOCHI B KAYECTBE NMHCTPYMCHTA IMO3HAHU S, 4 TAKKC
B Kady€CTBC OCHOB JJIA q)OpMI/IpOBaHI/ISI THUIIOTE3 110 HalpaBJICHUIO K IMPaBHIIBHOCTU
BbICKa3bIBACMbIX Cy)K,[[CHHfI;

[IpnoOpereHue ompITa MO TUIAHUPOBAHHIO, OPTaHU3ALMHU U TMPOBEICHUIO YUEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HA0II01aTh 32 XOJ0M IPOLIECcCa, CAMOCTOSITENIbHO MMPOrHO3UPOBATh €TI0
pe3ynbTaT, (GOpMYJIMPOBAaTH OOOOIICHHWS M BBIBOJBI IO pPe3yJbTaTaM TMPOBEACHHOIO OIIBITA,
UCCIIEJIOBAHUS, COCTABISIET OTUYET O MPOJICTaHHON padoTe.

Pabora ¢ nndopmanmeii:
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yMEHHE BbIOUpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATh UH(POPMALIMIO PA3IUYHBIX BUJIOB
1 GOpM MpeCTaBICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
M0 XHUMHYECKOMY COJEP)KaHMIO, CIIpaBOYHBbIE MOcoOUs, pecypchl HHTepHeTa), OIlEHUBAThH
MIPOTUBOPEUHBYIO U HEJOCTOBEPHYIO NH(POPMAIHIO;

YMEHHUE MPUMEHSTh Pa3INYHbIC METO/bI M 3aIPOCHI MPH MOUCKE U 0TOOpe MH(OpMAIK U
COOTBCTCTBYIOIIUX JAaHHBIX, HCO6XOIII/IMBIX JUJIs1 BBITTOJIHCHU I yqe6HbIX U IMO3HABATCJIbHBIX 3aJa4
OIPEICICHHOI'0 THIA, MPUOOPETEHUE OmbiTa B OOJACTH HCIIOIb30BaHHUS HWH()OPMAIIMOHHO-
KOMMYHHKATHBHBIX TeXHOHOFHﬁ, BJIAACHUC Ky.]'[BTypOfI, AKTUBHOC HMCIIOJIB30BAHHEC Pa3JINYHBbIX
MIOUCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHMAJBbHYIO (HOpMY MpEICTaBICHUS
uH(bOpMAIIMU U WIUTIOCTPUPOBAThH pElIaeMble 3a/lauyd MEPEHOCHBIMU CXeMaMH, JuarpaMMamu,
apyrumu ¢popMamu rpaduKoB U MX KOMOWHALIMSIMU;

yMETh HCHOJb30BaTh MU AaHAIM3UPOBATh B Ipoliecce y4eOHOW M HCCIel0BaTeNIbCKON
JeATeNbHOCTH MH(POPMAIUIO O BIMUSHUU MPOMBIIUIEHHOCTH, CEBCKOTO XO03SHCTBA, CEIbCKOTO
XO035ICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH TPUPOIHOM CpebI.

KOMMyHI/IKaTI/IBHbIe YHuBEpPCAAbHbIC TEXHOJIOTHIECCKUE Z[eﬁCTBHﬂ:

HaBBIKM 3aJ]aBaTh BOIPOCHI (B XOJe AHWaiora u (MJih) OoOCYXKICHHS) MO CYIIECTBYIOIICH
oOcykmaemMor Teme, (OpMyIHpOBaTH CBOM TMPEIJIOKCHHUS OTHOCHUTEIBHO BBITIOTHCHHS
MPEUIOKEHHON 3a/1a4U;

AOCTUXCHUA PE3YJILTATOB, IMOJIYYCHHBIX B IO3HaBaTEIbHOU ACATCIIBHOCTH B YCTHBIX U
NUCBMEHHBIX TEKCTaX; JeJiaTh TPE3CHTAIMI0 PE3YJIbTaTOB BBIIOJHCHUS XHUMHYECKOTO
JKCTepuMeHTa (71abopaTOpHOTO OMbITa, JTa0OpPaTOPHON pabOTHl MO HMCCIECIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOT0 MPOEKTA);

METOJbl COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM I103HABAaTEIbHOU H
UCCIIe/I0BATENbCKON JIEATENbHOCTH IMPH BO3HUKHOBEHMM IPOOJEM Ha OCHOBE Y4é€ra OOIIMX
WHTEPECOB U COrJIacOBaHUS MO3ULUN (00CYXJIeHUSI, 0OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMBD»,
KOOpJMHALMs JIEHCTBUN YYaCTHHUKOB, OIPEJEIICHUE OINPEAEICHHBIX MO KPUTEPUSM KauecTBa
BBITTOJTHEHHOM paOoThI U Apyrue).

PerHﬂTI/IBHLIe YHUBEPCAJbHBIC TEXHOJOTHIECCKHUE JeHCTBHA:

YMEHHME CaMOCTOSITENIbHO OMpEeNeNaTh LedH AeITeNbHOCTH, IUIAHUPOBATh, W3y4aTh,
KOHTPOJIUPOBATh U TPU HEOOXOJWMOCTH KOPPEKTHPOBATH CBOIO JESATENbHOCTb, BHIOMPAThH
Hanbosee A (HheKTUBHBIC METOIBI PEIICHUST HAYYHBIX U MIO3HABATEIBHBIX 33124, CAMOCTOSTEIHLHO
COCTaBJISITh UM KOPPEKTUPOBATH MPEATIOKEHHBIN alITOPUTM JCHCTBHI IPU BHIMOJIHEHUHN 3a1aHU I
¢ y4€TOM IOJIyuYEHHUs] HOBBIX 3HAHUI M3y4yaeMbIX OOBEKTOB — BEIIECTB U PEAKINIl , OLIECHUBATh
COOTBETCTBUE IIOJIYYEHHOI'O pe3ysibTaTa 3asdBJICHHOM 1€, YMETh MHCIOJIb30BaThb W
aHAJIM3UPOBATh KOHTEKCTHI, MpesiaraeMble B yHIaMEHTAIbHBIX 3aa4ax.
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INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3ynbTaToOB IO OCBOCHUIO COJEPKAHUS, YCTAHOBIEHHOTO IaHHOM
(denepanbHON pabodell MporpaMMoi, MOMYYEHBI: OMyUYeHHBIE 00yYaloNIuecs] UMECIOT Hay4HBIC
3HAHMS, HABBIKK U JCWUCTBUSA, XapaKTepHbIE UIsl MPEAMETHOM obnactu «XUMHs», BUIbI
JEeSITeIbHOCTHU IO MOJTYYEHHUIO HOBBIX 3HAHUM, X SKBUBAJICHT, IPeoOpa3oBaHUE U IPUMEHEHHE B
Pa3NUYHBIX 00JIACTSIX. COBPEMEHHBIN M HOBBIH.

K xonmy oOydenus B 8 kJiacce npeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE OJKHBI
oTpakaTh c()OPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUM:

e PACKpPBITh CMBICI OCHOBHBIX IOHSTHUH: aTOM, MOJEKYyJa, XUMHUYECKUH 3JIEMEHT, MpPOCTOE
BEIIECTBO, CJIO)KHOE BEIECTBO, CMeChb (OIHOpOAHAs U HEWTpalbHasg), BaJIEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi 10Nl XMMHYECKOTO 3JIEMEHTa B COCAMHEHUSX, MOJSIPHBIA. 00BbeM, OKCHII, KUCIIOTa,
OCHOBA, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCJICHUS, XUMHUYECKas peakius,
KIaccupuKaIms XuMUIeckux BemiecTB: [IpuHuumnel coennuenuii, Pexxum paznoxenus, @opma
npeBpanienus, Pexxum oOMeHa, DK30- UM IHAOTEPMUYECKUE SBJICHHS, PeXUM TepMHUUECKOTO
a(dexra, aTomM aToma, JIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTAITb, paIUyC aTOMa, XUMHYECKast
CBSI3b, MOJISIPHAS M HETIOJISIPHAS] KOBAJICHTHAS CBSI3b, HOHHAS CBA3b, MOH, KATUOH, aHUOH, PacTBOP,
MaccoBasi 10715 BellecTBa (MPOIEHTHAsE KOHIIEHTPALIK) B PaCTBOPE;

e  WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX MOHSTHNA M MPUMEHSTH dTH TOHITHS MPHU
OINKMCAHUU BEUIECTB U UX MPOSBICHUN;

e HCIMOJIB30BATh XMMHUYECKYIO CHMBOJHMKY MJIsi COCTAaBJICHUS (POPMYNIT BEHIECTB U (PU3HUECKUX
BEIIECTB;

e  ONpEJeIeHHE BaJCHTHOCTH aTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTEIICHU OKHCIICHUS
9JIEeMEHTOB B OMHApPHBIX COEAMHEHUSX, MPUHAUICKHOCTH BEIIECTB K OMPEIEICHHOMY KJaccy
COCIMHEHHN 10 QopMyliaM, BHUJAa XHUMHYECKHX CBs3ed (KOBaJCHTHBIX M WOHHBIX) B
HEOPTraHWYECKUX COCTUHCHUSX;

e PACKpbITh cMbICA Tnepuoauyeckoro 3akoHa JI. WM. MenneneeBa: NOHATH IOHMMaHUE
MEPUOJUYECKON 3aBUCMOCTH CBOMCTB JIEMEHTOB OT UX MOsokeHui B [leprnoanueckon cucreme,
COXPAaHUTh COXPaHEHUE MacC-BEILIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOI'O yUEHUS,
3aKoHa ABOrajapo;

e omucaTb M OXapaKTepu3oBaTh TaOIW4yHyI0 ¢GopMmy 3ieMeHToB llepuoanyeckoil cUCTEMBI:
MPEICTaBUTh TOHATHS «TJlaBHast nmoArpymnmna (A-rpynmna)» u «modounas noarpymnmna (b-rpymnma)y,
Maible W OONbllIMe TEepUOMbl, COOTHECTH 3HAUEHUs, KOTOpble HMEITCS B Tabiuie
«ITepnonnueckas cucrtema 3JIeMEHTapHbIX 3jieMeHTOB [I». . M. MenaeneeBa» ¢ 4MCIOBBIMU
JJIEMEHTaMH AaTOMOB DJJIEMEHTOB (COCTaB M 3apsa  sapa, oOliee YHCIO JIIEKTPOHOB U
pacrnpeiesieHUue UX MO0 JIEKTPOHHBIM CIIOSIM);

e KJacCU(UIMPOBATH XUMHYECCKUE DJIEMEHTHI, HCOPTAHMYECKUE BEIIECTBA, XUMHYECKHE CBOMCTBA
(0 BUY ¥ COCTaBY BEIIECTB, BXOASIINX B COCTAB BEIIECTB, MO TEIUIOBOMY (D (deKTy);

e  XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
TOATBEPXKJIasi ONHMCAHWE TPUMEpPaAMU  MOJIEKYJIAPHBIX PE3yJbTAaTOB, COOTBETCTBYIOIIUX
XUMHUYECKUM BEILIECTBAM;

e IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT UX KAYECTBEHHOI' O COCTaBa, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSAX;
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e CONOCTAaBUTHh OTHOCHUTEJIHHYIO MOJIEKYJISPHYIO U MOJSPHYIO Maccy BEIIECTB, MAaCCOBYIO OJIO
XMMHAYECKOTr0 3JIeMEeHTa 1O (opMysie COCIMHEHHS, MAcCOBYIO TOJIO BEIIECTBA B PacTBOPE,
MIPOBECTH PACUETHI 10 YPAaBHEHUIO XUMHUECKOTO COCTOSHHUS,

e TPHUMEHSATH ONEPANA OCHOBHOW MBICIHTEIBHOW JESTEIHHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
000011IeHNe, cucTeMaTu3anus, KIacCu(pUKaINs, BbISIBICHUE PUYNHHO-CIICACTBEHHBIX CBS3EH —
JUIS U3YYEHUs CBOMCTB BEIECTB M €CTECTBEHHO-HAYYHBIX METOJOB MO3HAHUS — HaAOIIOJEHUE,
M3MEepeHue, MOJISIMPOBAaHHUE, YIKCIIEPUMEHT (pealIbHBIA U MBICITUTEIHHBIN) ;

e coOmoaTh MpaBUiIa TEXHUUYECKOT'0 00eCIIeueHus MOCYA0i 1 1abopaTopHbIM 000pY10BaHUEM, &
TaKXKe MpaBuiia OOpaIIeHHs C BEIIeCTBAMU B COOTBETCTBUH C 3(PPEKTUBHBIMU IO 3aBEPIICHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHHUIO U COOPY ra3000pa3HbIX BEIIECTB (BOIOpOIA
U rasa), IPUTrOTOBJICHUIO PACTBOPOB C OIpPEACIICHHOW Maccoil JoJied pacTBOPEHUs BEIIECTB,
IUTAHUPOBATH M TPOBOAUTH XUMUYECKUE IKCIIEPUMEHTBHI. TIO PACIIO3HABAHUIO PACTBOPOB IIEI0YEH
Y KHCJIOT C IIOMOIIbIO0 HHIUKATOPOB (heHOoI (JTakMycC, hTaerH, METHJIOPAHK U PYTHE).

K xoHmy oOydeHusi B 9 kJjiacce npeMeTHBIE PE3yJbTaThl Ha 0a30BOM YPOBHE OJKHBI
OTpaxatb C()OPMHUPOBAHHOCTD Yy OOYUAIOIIUXCSI YMECHHIA:

e PAacCKpBITh CMBIC]I OCHOBHBIX NOHSTHI: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH,
aHMOH, IPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIHLHOCTD,
CTENEHb OKUCJIEHUS, XMMHMUYECKash peakius, XUMHYecKas CBS3b, 3(PPexT aTtMocdepbl, MOIb,
MOJISIPHBIA 00BEM, PACTBOP, IEKTPOIUTHL. , HEINEKTPOIUTHI, JJIEKTPOIUTHUECKAs COIIMATH3AIIHS,
CocrosiHHEe MOHHOrO OOMEHa, KaTajlu3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTUMbIE H
HeoOpaTUMbIE  COCTOSIHUS,  OKHCIIUTEIbHO-XUMHUYECKU-BOCCTAHOBUTEIIbHBIE  COCTOSIHUS,
OKHCJIMTENb, BOCCTAHOBUTENb, OKHUCIEHHWE M BOCCTAHOBJICHME, aJUIOTPONHUsA, aM(OTepHOCTH,
XMMHYEcKas CBA3b (KOBAJIEHTHAs, HWOHHAs, MeTaJUIMuyecKas), KpHCTalJIMuecKas pemérka,
KOppO3Usi METAaJlJIOB, CIUIaBbI, ObICTpas XuMuueckas oO0pabOTKa, MNpPEIes]bHO JIOMYCTHMAst
koHueHTpauus [IJIK BemecTsa;

e  WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX OCHOBHBIX NMOHSTUN M MPUMEHSTHb 3TU MOHATHUS IpPU
OIKCAaHUU BEIIECTB U UX MPOSBIICHUN;

e HCHOJB30BAaTh XMMHUYECKYI0 CHUMBOJIMKY Ui COCTaBJIEHHUS (OPMYNT BEIIECTB U (PU3MUYECKHUX
BEILIECTB;

e ONpEIeleHHE BAJCHTHOCTH U CTETEHU OKHCIEHUS 3JIEMEHTapHBIX AJIEMEHTOB B COEJAMHEHUSX,
LUKINYECKUI COCTaB, IMPHUHAUIEKHOCTh BEIIECTB K OINPEACICHHOMY KJIACCy COEIMHEHUH IO
¢dopmynaM, BHJ XUMHYECKUX COEAMHEHUH (KOBaJeHTHas, MOHHAas, MeTaJuIuyecKas) B
HEOPraHUYECKUX COCTUHEHUSX, 3aps]l HOHA 10 XUMUYECKOW (popMyJie, XapaKTep Cpe/ibl B BOIHBIX
pacTBOpax HEOPIaHWYECKUX COEIUMHEHUH, THUIl KpUCTANIMYECKas pPEIETKa KOHKPETHOIO
BEILIECTBA;

e packpbITh CMbICT mnepuoaunyeckoro 3akoHa JI. WM. MengeneeBa u pacmu@poBbIBa€M €ro
MIOHMMaHME: OIMCBHIBaTh M XapaKTepu3oBaTh TaOnuuHyto (opmy I[lepuoanyeckoil cuCTeMBI
0a30BBIMU 3JIEMEHTAMH: BBIJCIUTh MOHATHS «TJaBHas nmoiarpymnna (A-rpymma)» u «mmoOouHas
noarpynmna (b-rpynma)», wmamble u  OONbIIME TEPUOIBI, COOTHOCUTH (DOPMBI, KOTOpBIC
MPUCYTCTBYIOT B IEPUOAWYECKOI. TabmuIa, ¢ YUCIOBBIMHU (DYHKIMOHAJIBHBIMU 3JIEMEHTAMHU
3JIEMEHTAPHBIX AJIEMEHTOB (COCTaB U 3apsij sAApa, o0lIee YUCIIO 3IEKTPOHOB U paclpeesieHue uxX
I10 AJIEKTPOHHBIM CJI0SIM), OOBSICHSIET O0LIME 3aKOHOMEPHOCTH B COXPAHEHUU CBOMCTB AJIEMEHTOB
U UX COEJMHEHMH B IIpeieax MajbIX [IEPHUO/I0B U [VIABHBIX IIOATPYIII € YIETOM 3apsijia UX aTOMOB;
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e KJaccu(UUUpPOBaTh XUMUYECKUE JIEMEHThI, HEOPIraHUYECKHE BEIECTBA, XUMHUECKHE CBOWCTBA
(Mo BHUIYy M COCTaBY BEIIECTB, NMPHCYTCTBYIOIIUX B XMMHYECKHX BEIIECTBAX, IO TEIIOBOMY
3¢ dexTy, 0 ONpeaeeHUIO CTENIEHH OKHCICHHUS OCHOBHBIX JIEMEHTOB);

e XapaKTepU30BaTh (OMHCHIBATH) OOIIME M XapaKTePHbIE XHMHUYECKHE CBOWCTBA NPOCTHIX W
CIIOKHBIX ~ BEINECTB, TOATBEpXKJas ONHCAHWE MPHUMEPOB MOJEKYISPHBIX W  HOHHBIX
COOTBETCTBYIOUIMX XUMHYECKUX BELIECTB;

e COCTaBUTh YPABHEHMSI AJIEKTPOIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIeJouel U ColieH, MOIHbIE U
COKpalIEHHbIE YpaBHEHUs, OOBSICHSAIONIME HOHHBI OOMEH, ypaBHEHHMs, MOATBEPKIAIOIINE
CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXY BELIECTBAMU PA3JIMUHBIX KJIACCOB;

e  PAaCKpPBITh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX METO/IOB IIyTEM COCTaBJIeHUs OanaHca
Oamaxca 3Toro Oaamca;

e IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Harpy3kH, BO3MOKHOCTHU MPOTEKaHUS
MIPUPOIHBIX SBICHUN B Pa3IMUHBIX YCIOBHSX;

e COIOCTAaBUTh OTHOCHTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAaccCy BEIIECTB, MacCOBYIO JIOJIO
XMMHUYECKOI0 3JIeMEHTa MO0 (opMyse COECIUHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBECTH PACUETHI 110 YPAaBHEHUIO XUMHYECKOTO COCTOSTHUS;

e coOmoaTh MpaBUJIa UCIIOIB30BAHUS XMMUYECKOH MOCYABl U J1a00paTopHOro 000OpyIOBaHUS, a
TaKKe MpaBuiIa oOpalleHusl C BEIIeCTBAMH B COOTBETCTBUM C 3(P(PEKTUBHBIMU 1O BHIIOIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB 10 MOJYYEHUIO U cOOpY ra3000pa3HbIX BEIIECTB (aMMUaKa
U YIIIEKUCIIOrO rasa);

e IIPOBEJCHUE, MOATBEPKACHUE KauecTBa COCTaBa PA3JIMYHbIX BEIIECTB: PACMO3HABATh OIBITHBIM
MyTeM XJIOpHUA-, OpoMuI-, Hoaua-, kapooHat-, ¢pocdar-, CUIUKAT-, Cyab(dar-, THIAPOKCHUI-HOHBI,
KaTHOHBl aMMOHMS M HMOHBl W3YUYEHHBIX METAJJIOB, COJAEPXKAIIMXCS B BOIHBIX PAaCTBOpax
HEOpraHUYEeCKHUX BEIECTB. ;

e TIPUMEHSTH ONEPANA OCHOBHOW MBICIHTEIBHON JESITEIHHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
000011IeHe, CUCTEeMAaTU3als, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBS3€H — Ul M3y4YCHUS
CBOMCTB BEIIECTB U €CTECTBEHHOI'O TEYEHHUs, €CTECTBEHHO-HAYYHbIE€ METOJbl IO3HAHUSA —

HabJ0/IeHue, U3MEPEHUE, MOJIETMPOBAHNE, SKCIIEPUMEHT (PEasIbHbII U MBICIUTEIIbHBIIN).
TEMATUYECKOE NNAHUPOBAHMUE

8 KIACC
Ne || Ha3Banue pa3nenos u KonunyectBo yacos DnextpoHHbIe (LU(POBLIE)
n/n TEM IpOrpaMMBbl Beero|[Kontponbhbie||TIpaktuueckue o0pazoBaTenbHbIE PECYPChI
paboThI paboThI

Pazgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHUS

1.1 || Xumuss — BaxkHas 5 2 bubmuoreka [JOK

00J1aCTh €CTECTBO3HAHUS https://m.edsoo.ru/7f41837c
U NIPAKTHYECKON
NeSITETFHOCTH YeTTOBEeKa

1.2|BemectBa 1 xumuueckue|| 15 1 bubmuoreka IJOK
MIPOIECCHI https://m.edsoo.ru/7f41837c
Hroro mo pa3aeny 20
Paszges 2. BaxkHeiinmue npeacraBuTe/ M HEOPraHUYeCKUX BellleCTB
2.1|Bo3nyx. Kucnopon. 6 bu6numoreka ITOK
[ousTre 06 oKcHIax https://m.edsoo.ru/7f41837c
JAOKYMEHT NOANNUCAH SNEKTPOHHOM NOAMUCHIO
MYHUUUNAJIbHOE BIOIDKETHOE OBLLEOBPA3OBATEJIbHOE 27.09.24 08:43 (MSK) Ceptudukat 44COE958AF2CDDD793926BAFC6C48DCA

YYPE)XXAEHMUE "MEPBOMAACKAS CPE[IHAIS1 OBLLIEOBPA3OBATEJ/IbHAS
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne || HazBanue pa3zneioB u KonuyectBo uacos DnekTpoHHBIE (TTUPPOBEIC)
n/m TEM IpPOrpaMMmbl Beero| Kontponbhbre | [paxtiueckue o0pa3zoBaTenabHbIE PECYPChI
paboThl paboThI

2.2|Bomopon.Ilonstue o 8 1 bubmmoreka IIOK
KHCIIOTaX M COJISIX https://m.edsoo.ru/7f41837c

2.3|[Bona. PacTBopsI. 5 1 1 bubnnoreka LIOK
[TonsiTrie 06 OCHOBaHUSAX https://m.edsoo.ru/7f41837c

2.4 ||OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka IJOK
HEOPraHMYECKHX https://m.edsoo.ru/7f41837c
COCIMHEHUN

Htoro no pazaeny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema c 3nementamu /1. U.
MenpeneeBa. CTpoeHue aToMOB. XUMHYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE

COCTOSIHUSI

3.1||[Teproanueckuii 3akoH U || 7 bub6nuoreka [JOK
[lepromuueckas cucrema https://m.edsoo.ru/7f41837c
o anementam [{. U.
MenneneeBa. CTpoeHue
aToma

3.2 || XuMHu4ecKas CBS3b. 8 1 Bbubnuoreka [JOK
OKHUCIIUTEIILHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTECITLHEIC
COCTOSIHHS

Uroro no pazneny 15 bubnnoreka LIOK

https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c

OBUIEE KOJIMYECTBO 68 4 5

YACOB I10 ITPOTPAMME

9 KIACC

Ne | Ha3Banue pa3nenos u KonuuectBo yacos DnekTpoHHbIE (LIUPPOBLIE)

/1 TEM MPOrpaMMbI Beerol|[Kontponbbie|[Tpaxtnueckue o0pazoBareabHbIC PECYPChI

paboThI paboThl

Pa3pgen 1. BemecTBo 1 XUMH4YeCKHE COCTOSTHHUS.

1.1|IIoBTOpEeHuE u ) 1
yriryOlieHue 3HaHu’
OCHOBHBIX Pa3/IeNioB

Kypca 8 kiacca

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

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
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Ne | Ha3Banue pa3nenos u

KomnnuectBo yacoB

n/a

DnexTpoHHbIe (LU(POBLIC)
00pa30BaTeIbHBIE PECYPCHI

TCM HIPOrpaMMBI Bcero||[KonTtponbnsie||[IpakTuyeckue
paboThl paboTsl
1.2||OcHoBHBIC OcOOcHHOCTH|| 4 bubmuoreka IJOK
SKOHOMHUYECKOTO https://m.edsoo.ru/7f41a636
pa3BUTHS
1.3||9nexrponurnyeckas 8 1 1 bub6nuoreka IIOK
TIACCOLAALMSL. https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKLINU B
pacTBopax
Uroro no pazpeny 17
Pazgen 2. HeMeTa/lJILI M X COeANHEHUS
2.1(|0O6mue xapakrepuctuku| 4 1 bu6nuoreka ITOK
IUIIEBBIX JIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynmst.
['anorenst
2.2|O6mas xapakrepuctuka| 6 bu6mmoreka [TOK
MMUILEBBIX JIEMEHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u ee
COCITMHCHHUS
2.3||0O0mume xapakTepucTuku| 7 1 bubnuoreka [JOK
MUIIEBBIX 3JICMEHTOB https://m.edsoo.ru/7f41a636
BA-rpynnsl. A3or,
dhocdop u ux
COCITMHCHHUS
2.4||O6mas xapaktepuctuka | 8 1 2 bubmuoreka [JOK
MUIIEBBIX 3JICMEHTOB https://m.edsoo.ru/7f41a636
IVA-Tpymnmel. Yriaepon
U KPEMHUM U UX
COCITMHCHHUS
Hroro mo pazneny 25
Paznen 3. MeTa/uibl 1 HX COeIMHEHUS
3.1||O6mme cBoiicTBa 4 bubnmoreka [IOK
METaJIJIOB https://m.edsoo.ru/7f41a636
3.2|Baxxneiimue Mmetauibl U | 16 1 2 bu6mmoreka [JOK
HUX COEIMHEHUS https://m.edsoo.ru/7f41a636
Wroro mo paznery 20
Paszgen 4. Xumus 4 OKpy:Kamas cpeaa
4.1|BemectBa u Marepuansl || 3 bu6mmoreka IIOK
B J)KM3HH Y€JIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
[JOKYMEHT MOAMUCAH 3NEKTPOHHOM NOAMMUCHIO
MYHUUUNAJIbHOE BIOLI,)I‘(‘ETHOE OBLLEOBPA3OBATEJIbHOE 27.09.24 08:43 (MSK) Ceptudukat 44COE958AF2CDDD793926BAFC6C48DCA
YUPEXX[EHVE "MEPBOMAVCKAS CPEAHSIS OBLLEOEPA3OBATE/bHAS

LUKOJIA", YucTakoBa HaTanbsi HukonaesHa, mpekTop
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Ne | Ha3Banue pa3nenos u KonnuecTtBo yacos DnexTpoHHbIe (LU(POBLIC)
n/n TEM IPOrpaMMBbl Beero|[Konrponsasie|[Ipaxtiyeckue o0pazoBaTebHbIE PECYPChI
paboThI paboThI
PesepBHOE Bpems 3 bubnmoreka [IOK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO 68 4 7
YACOB I10 I[TPOITPAMME

NOYPO4YHOE NMNIMAHUPOBAHUE

8 KIACC
Ne Tema ypoxka KonuuectBo yacos Jara DJNEKTPOHHBIC IIUPPOBBIE
/11 Beero| Kontpo |[TIpaxTrueckue|43yIeHAs o0pa3oBareIbHBIC PeCYpPCh
JIbHBIE paboThI
paboThI
1 |[Ipeamer xumuu. Pons 1 bu6mmorexa [JOK
XMMHUU B )KA3HU https://m.edsoo.ru/ff0d210c
yenoBeka. Tema u
BEIIIECTBA
2 |[[IpemnoskeHue o METOAaX 1 bubmunorexa [JOK
MMO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
3 |([Ipaxtuueckas pabora Ne 1 bubmuorexa LIOK
1 «ITpaBuia paboTHI B https://m.edsoo.ru/ff0d23dc
nabopaTopuu U puemMa
oOparieHuit ¢
1abopaTopHBIM
000pyI0BaHUEM»
4 |YucTble BElIECTBA U 1 bu6mmoreka [JOK
cmecu. CriocoOs! https://m.edsoo.ru/ff0d26ca
pa3aciieHusl cMecei
5 |[Ipaktuueckas pabora No 1 bubnuorexa [JOK
2 «Pa3nenenue cmeceit https://m.edsoo.ru/ff0d28c8
(TT0 IPUHIIMITY OYUCTKH
MTOBapEHHON COJIN)»
6 ||ATOMBI U MOJICKYJIBI 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢
7 || XuMHuecKue 3JIEMEHTEHL. 1 bubmuoreka [JOK
3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d2be8
MUIIEBBIX JIEMEHTOB
8 |[[IpocThie U CIOXKHBIC 1 bubmuorexa [JOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6c¢
9 ||ATOMHO-MOJIEKYJISIPHOE 1 bubnuorexa [JOK
o0yueHue https://m.edsoo.ru/ff0d2d50

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "NEPBOMAUCKAS CPEQHSS1 OBLLLIEOBPA30OBATEJ/IbHASA
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YUYEHBIM-2HIIUKIIONEIUCT.
O000mieHue u
cucTeMaTH3aId 3HAaHUN

Ne Tema ypoxka KonnuecTtBo yacos [Hara DNeKTpOHHBIE IIU(PPOBBIE
n/n Beero| Kontpo |[Tpaktrueckue|[A3y4eHuA 00pazoBaTeIbHbBIC PECYPCHI
JIbHBIE paboThI
paboThI

10 |[3aKOH MOCTOSTHCTBA 1 bubmmoreka [JOK
COCTaBa BEUIECTB. https://m.edsoo.ru/ff0d2eae
Xumuuaeckas popmya.
BanenTHoCTh aTOMOB
XHUMHAYECKHUX JICMEHTOB

11 ||OTHOCHTEILHAS aTOMHAs 1 bubmunorexa [JOK
macca. OTHOCHTENIbHAS https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsT Macca

12 |[MaccoBas moist 1 bu6mmoreka [JOK
XHUMHYECKOT 0 3JICMEHTA B https://m.edsoo.ru/ff0d350c
COCTMHEHUSIX

13 |[KonuuecTBO BelecTBa. 1 bu6mmoreka [JOK
Mosns. MonsipHast macca https://m.edsoo.ru/ff0d5230

14 || ®usznueckue u 1 bu6mmoreka [JOK
MEXaHUYECKUE SBICHUS. https://m.edsoo.ru/ff0d37fa
XUMHUYECKas peaKIHsl

15 |[[Tpu3Haku U ycnoBus 1 bubnuorexa [IOK
MIPOTEKAHHUS https://m.edsoo.ru/ff0d3al6
YKOHOMHUYECKOTO
s dexra

16 ||3akoH coxpaHEHHS Macc 1 bubmmoreka [JOK
BEIIECTB. XUMHUUYECKUE https://m.edsoo.ru/ff0d3b88
ypaBHCHHS

17 ||Berunciienue koauuectBa, | 1 bub6mmorexa [JOK
MAacCHI BEMIECTBA I10 https://m.edsoo.ru/ff0d5708
ypaBHEHUSIM
YCTOMYMBOCTH

18 |Kimaccudukanus 1 bubnuorexa [JOK
XUMHYECKOT0 https://m.edsoo.ru/ff0d3f34
BO3JIEUCTBUS
(coenuueHnus,
pa3paboTKu, 3aMEHBI,
oOMeHa)

19 |M. B. JIomoHOCOB — 1 bubmuoreka [IOK

https://m.edsoo.ru/ff0d40c4

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULMNAJIbHOE BIOA)l‘(‘ETHOE OBLLUEOBPA3OBATEJIbHOE
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Ne Tema ypoxka KonnuecTtBo yacos [Hara DNeKTpOHHBIE IIU(PPOBBIE
n/n Beero| Kontpo |[Tpaktrueckue|[A3y4eHuA 00pazoBaTeIbHbBIC PECYPCHI
JIbHBIE paboThI
paboThI
20 [KontponbHas padora Nel 1 1 bubmuorexa LIOK
o teme «BemmecTsa u https://m.edsoo.ru/ff0d4290
XUMHAYECKHAE COCTOSTHUS
21 | Bozmyx — cmech raza. 1 bu6mmoreka [JOK
CocraB BO31yXA. https://m.edsoo.ru/ff0d448e
Kucnopon — anemenT u
npocrtoe BeriectBo. O30H
22 ||Dusnueckue u 1 bub6munorexa [JOK
XMMHUYECKHE CBONCTBA https://m.edsoo.ru/ff0d4614
KHCIIOpOJia (peaKinu
OKMCJIEHUS, TOPEHU).
[TonsiTHEe 00 OKCHIAX
23 ||Crioco0b! monyueHus 1 bubmuoreka [IOK
KHCJIOpO/Ia B https://m.edsoo.ru/ff0d497a
nTabopaTopusix U Ha
MIPOM3BOJICTBE.
[Ipumenenue kucopona
24 | Tennosoii a¢pdexr 1 bubnuorexa [IOK
XHUMHUYECKOT'O COCTOSTHHUS, https://m.edsoo.ru/ff0d4790
TIOHSTHS O
TEPMOXUMHUYECKOM
ypaBHEHHH, 3K30- H
9H/IOTEPMUYECKHIX
peaKkuuax
25 | TorumBo (HedTh, yromp u || 1 bubnunorexa [IOK
MeTaH). 3arpsi3HeHue https://m.edsoo.ru/ff0d4c4a
BO3J1yXa, CIIOCOOBI €r0
MPEIOTBPALICHHS
26 |[IpaxTtruueckas pabora Ne 1 1 bubnuorexa [JOK
3 no reme «Ilonmy4yenue u https://m.edsoo.ru/ff0d4ae2
cOop comepkanus,
W3YyYEHHE ero CBOMCTBA»
27 (|Bomopoa — 37eMeHT U 1 bubmuoreka [IOK
MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoje
28 ||duznueckue u 1 bu6mmoreka [JOK
XMUMHUYECKHUE CBONCTBA https://m.edsoo.ru/ff0d4dd0
BenukoOpurtanuu.
[IpumeHeHue

JOKYMEHT NOANNCAH 3NEKTPOHHOW NOAMNUCHIO

MYHULMNAJIbHOE BIOA)l‘(‘ETHOE OBLLUEOBPA3OBATEJIbHOE
YYPEXXAEHME "MEPBOMAUCKAS CPE[HSAS OBLLIEEOBPA3OBATEJIbHASA
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Ne Tema ypoxka KonnuecTtBo yacos [Hara DNeKTpOHHBIE IIU(PPOBBIE
n/n Beero| Kontpo |[Tpaktrueckue|[A3y4eHuA 00pazoBaTeIbHbBIC PECYPCHI
JIbHBIE paboThI
paboThI
29 ([Ipemnoxxenue o kucmorax|| 1 bubmuorexa LIOK
U COJIAX https://m.edsoo.ru/ff0d50d2
30 ||CriocoOb! momydeHust 1 bubnunorexa [JOK
Coequuénnsix lItaToB B https://m.edsoo.ru/ff0d4dd0
naboparopuu
31 |[IpakTruueckas pabora No 1 1 bubnuoreka [JOK
4 o Teme «Ilonyuenue u https://m.edsoo.ru/ff0d4f42
coOupaHue coO0IIEeCTRa,
W3YYEHHE €TI0 CBOHCTBY»
32 |MonsipHblii 00bEeM Ta3a. 1 bubmuorexa LIOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
33 || Beruucienue oobema, 1 bubmuoreka [JOK
KOJINYECTBA BEIECTBA https://m.edsoo.ru/ff0d55a0
ra3a 1o ero u3BeCTHOMY
KOJINYECTBY BEIIECTBA
uim oobeMa
34 ||Beruncinenue o0beM0B 1 bub6mmorexa [JOK
rasa 1o ypaBHCHHIO https://m.edsoo.ru/ff0d5708
MexaHu3M Ha OCHOBE
mpaBa 00bEMHBIX
OTHOUIEHUH ra3a
35 ||Dusnueckue u 1 bub6munoreka [JOK
XMMHYECKHE CBOHCTBA https://m.edsoo.ru/ff0d587a
BOJIBI
36 (|CocTaB OCHOBaHHIA. 1 bu6mmoreka [JOK
[MousiTre 06 MHIUKATOpPaX https://m.edsoo.ru/ff0d59e2
37 ||Boga xak pacTBOPHUTEIb. 1 bubmuoreka [JOK
Hacepimmenusie u https://m.edsoo.ru/ff0d5b40
HEHACBHIIIICHHBIE
pacTtBOpbl. MaccoBast
JIOJIsI BEIIeCTBA B
pacTtBope
38 |[[IpakTrueckas pabora No 1 1 bubmmorexa [JOK
5 o Teme https://m.edsoo.ru/ff0d5eba
«IpuroroBnenue
pacTBOPOB ¢
ONPEICIICHHOU
CMEPTHOCTBIO JI0JIeH

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULMNAJIbHOE BIOA)l‘(‘ETHOE OBLLUEOBPA3OBATEJIbHOE
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MCXKAY KilaCCaMH

Ne Tema ypoxka KonnuecTtBo yacos [Hara DNeKTpOHHBIE IIU(PPOBBIE
n/n Beero| Kontpo |[Tpaktrueckue|[A3y4eHuA 00pazoBaTeIbHbBIC PECYPCHI
JIbHBIE paboThI
paboThI
pacTBOPEHHOT O
BEIIIECTBA»

39 ||[KonTponbHas pabora Ne2 1 1 bubnuoreka [JOK
o Teme «Kucmopos. https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»

40 || OxcHapl: COCTaB, 1 bu6mmorexa [JOK
KIaccu(UKaIus, https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa.

41 |Ilonyuyenue u 1 bubnuorexa [{OK
XMUMUYECKHUE CBOWCTBA https://m.edsoo.ru/ff0d664e
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHIOB.

42 ||OcHoBaHMS: COCTaB, 1 bu6mmoreka [JOK
KIaccuUKaIus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa.

43 |TlonyueHue 1 1 bubnuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67ca
OCHOBAHBI

44 |[KucioTel: COCTaB, 1 bub6munoreka [JOK
KIaccuuKarus, https://m.edsoo.ru/ffOdfee2
HOMEHKJIATypa.

45 |Tlonyuyenue u 1 bubnuoreka LIOK
XMUMHUYECKHE CBOHCTBA https://m.edsoo.ru/ffOdfee2
KHCIIOT.

46 ||Comu (cpenHue): 1 bubmmoreka [JOK
HOMEHKJIaTypa, METO/IBI, https://m.edsoo.ru/00ad9474
MOJTyYCHUE XUMUIECKUX
CBOWCTB.

47 |[TpakTrueckast padbora No 1 1 bubmuoreka [JOK
6. Pemrenue https://m.edsoo.ru/00ad9b7c
IKCIIEPUMEHTATBHBIX
3aj1a4 1Mo TeMe
«OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
COCTMHEHUI

48 |['eneTnyeckas CBS3b 1 bubnuoreka [JOK

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

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULMNAJIbHOE BIOA)l‘(‘ETHOE OBLLUEOBPA3OBATEJIbHOE
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Ne Tema ypoka KonuuectBo uacoB Hara DneKTpoHHBIE TU(POBHIE
n/m Beero| Korrpo |[TIpaktiueckue| A3y eHUA o0pa3zoBaTenabHbIE PECYPChI
JIbHBIE paboThI
paboThI
HEOPTaHUYECKUX
COeIMHEHUU

49 ||O6006meHue u 1 bubmmorexa [JOK
CHCTEMATU3AINS 3HAHUMN https://m.edsoo.ru/00ad9ch?2

50 ||[KonTpomnpHas pabora Ne3 1 1 bubmmorexa [JOK
1o TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9ela
KJIACChl HEOPTAHUUIECKUX
COCIMHEHUI»

51 |[TepBbie MephI IO 1 bubnuorexa [JOK
OpraHM3aIUH MTUIIEBBIX https://m.edsoo.ru/00ad9ffa
9JIEMEHTOB.

[Ipennoxxenue o rpymre
CXOJHBIX 3JIEMEHTOB

52 ||[Tlepnomuveckuii 3aK0H U 1 bubnuorexa [JOK
[Tepuoanueckas cucrema https://m.edsoo.ru/00ada52c
no aneMmenTaMm /1. H.

MeneneeBa

53 |[[Tepuopl, TpyIIIIHI, 1 bubmuoreka [JOK
TOATPYIIIBI https://m.edsoo.ru/00ada52c

54 |CtpoeHue aTOMOB. 1 bubnuoreka [IOK
CocTaB aTOMHBIX sIzIEP. https://m.edsoo.ru/00ada342
N3otomnsl

55 ||CtpouTtenbcTBO 1 bubnuorexa [JOK
AIEKTPOHHOTO 000JI0UKa https://m.edsoo.ru/00ada6bc
aTOMOB 3JIEMEHTOB
[Teproanueckoit cucTeMsl
J1. 1. MenpaeneeBa

56 ||XapakrepucTuka 1 bubnuorexa [JOK
XUMHYECKOT0 dJIEMEHTa https://m.edsoo.ru/00ada824
IO €ro MOJIO’KEHHUIO B
MIEPUOINYECKON CUCTEME
J1. 1. MennaeneeBa

57 ||3naueHue 1 bubnuorexa [JOK
MEePUOANYECKOr0 3aKOHA https://m.edsoo.ru/00ada96e
JUIS Pa3BUTHUS HAYKH U
npaktuku. J[. U.

MeneneeB — y4é€HBIN,
Meaaror ¥ rpakJaHuH

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
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Ne Tema ypoxka KonnuecTtBo yacos [Hara DNeKTpOHHBIE IIU(PPOBBIE
n/n Beero| Kontpo |[Tpaktrueckue|[A3y4eHuA 00pazoBaTeIbHbBIC PECYPCHI
JIbHBIE paboThI
paboThI

58 ||[9nekTpoorpunarenbHocTh|| 1 bubmmorexa [JOK
aTOMOB XMMHUYECKHUX https://m.edsoo.ru/00adaab8
3JIEMEHTOB/

Bceepoccuiickas
poBepoyHas padbora

59 ||MonHast xuMuueckas 1 bubmunorexa [JOK
CBSI3b https://m.edsoo.ru/00adac34

60 (|KoBasienTHast mossipHast 1 bubmuorexa [IOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab8

61 |KoBasenTHas HemomsipHas|| 1 bubmuorexa LIOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab9

62 ||CrereHb OKUCICHUS 1 bu6munorexa [JOK

https://m.edsoo.ru/00adae28

63 ||OxucnuTenbHO- 1 bub6mmorexa [JOK
BOCCTaHOBUTEIbHBIE https://m.edsoo.ru/00adb076
COCTOSTHHSI

64 ||OxucnuTenu u 1 bu6mmoreka [JOK
BOCCTAHOBUTEIIN https://m.edso0.ru/00adb076

65 |KonTponsHas pabora Ne4 || 1 1 bubnuorexa [JOK
o Teme «CTpoeHue https://m.edsoo.ru/00adb486
aToMa. XUMHUYECKast
CBSI3b)

66 (|Pe3epBHBII YpOK. 1 bubmuoreka [IOK
O6o00mIeHNE U https://m.edsoo.ru/00adb33c
cUcTEeMaTHu3aIns 3HaHUH

67 ||Pe3epBHBII ypOK. 1 bubmuoreka [JOK
O06o00mIeHNE U https://m.edsoo.ru/00ad9ch?2
cucTeMaTu3alus 3HaHU1

68 ||Pe3epBHBIN ypOK. 1 bubnuoreka [JOK
O06006mmeHue u https://m.edsoo.ru/ff0d61c6
CHCTEMaTH3allnsl 3HAHUH

OBUIEE KOJIMYECTBO 68 4 4

YACOB I10 ITPOI'PAMME

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO
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9 KNACC

Ne
o/

Tema ypoka

KomnuectBo yacoB

Bcero

KonTtpomnbhbie

paboThI paboTbl

[IpakTnueckue

Hara
U3y4eHUs

DnexTpoHHbIE U(POBHIE
00pa3oBaTeNbHbIE PECYPChI

[Tepuoguueckuit
3aKOH.
[Tepuonuueckas
CUCTEMA YIpPaBJICHUS
anementamu 1. U.
MenpaeneeBa

bu6nuoreka [JOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTD B
COXpAaHEHUHU CBOWCTB
3JIEMEHTOB MEPBBIX
TpeX NEPUOIOB

bub6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

Knaccudukanust u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

bu6numoreka [JOK
https://m.edsoo.ru/00adb7e2

Bunel xummnaeckon
CBSI3U U THIIBI
KPUCTATININYCCKHUX
peleToK

Bbubnuoreka [JOK
https://m.edsoo.ru/00adbac6

KonTponbhas pabora
Nel o Teme
«IToBTOpEHUE U
yrayOaeHue 3HaHU
OCHOBHBIX Pa3/IeliOB
Kypca 8 kiaccay

Knaccudukanus
XAMUYECKUX
BEIIIECTB I10
pa3IMYHBIM
BO3JIEUCTBUSIM

Bbubnuoreka [JOK
https://m.edsoo.ru/00adbch0

[Ipemnoxenue o
pexKuMe
9KOHOMHYECKOTO
pexuMa.
[Ipennoxenue o
TOMOI'CHHBIX U
reTePOreHHbIX
peaKIusIX

Bbubnuoreka [JOK
https://m.edsoo.ru/00adbe9a

IIpemnoxenue o
XMMHYECKOM

bubnunoreka [JOK
https://m.edsoo.ru/00adc28c
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Ne Tema ypoka KonuuectBo uacoB Hara DneKTpoHHBIE TU(POBHIE
n/m Beero|Konrponsusie|[Tpaktiaeckue|[A3YICHHA o0pa3oBaTeabHbIE PECYPChI
paboThI paboThI
PaBHOBECHH.
@DakTOpBsl, BIUAIOIINEC
Ha CKOpPOCTh
9KOHOMHUYIECKOTO
paBHOBECHSI U
MOJIO’KEHUE
XUMHYECKOT0
paBHOBECHS
9 ||OxucnurensHO- 1 bubnmoreka [JOK
BOCCTaHOBUTEJIHHBIC https://m.edsoo.ru/00adcade
COCTOSIHHSI
10 || Teopus 1 bu6mmoreka [IOK
9JIEKTPOINTHYECKOM https://m.edsoo.ru/00adcd68
JTCCOITUAITIH.
CunpHbIe U clladbie
AIEKTPOIIUTHI
11 |Monnble ypaBHEHUS 1 bub6mmoreka [IOK
https://m.edsoo.ru/00add448
12 || Xumuueckue 1 Bbubnunoreka [JOK
CBOMCTBA KHCJIOT H https://m.edsoo.ru/00add5d8
OCHOBAHUI B
pupoe,
MIPEICTaBICHHBIX
BIIEKTPOITUTUYECKON
IUCcconHanuein
13 |[XumMmuueckue 1 bubmmoreka [JOK
CBOICTBa coJiei B https://m.edsoo.ru/00add8b2
CBETe
MpEICTaBICHUI
3JIEKTPOJIUTUYECKON
JICCOITUAITIT
14 |[Ipennoxxenue o 1 bubmmoreka IIOK
THJIPOJIN3E COJH https://m.edsoo.ru/00add9d4
15 ||O6006meHue n 1 bubmuoreka [JOK
CHCTEMATU3AIAS https://m.edsoo.ru/00addd12
3HAHUM
16 |[ITpakTuyeckas 1 1 bubmuoreka [JOK
pabota Ne 1. https://m.edsoo.ru/00addbfa
«Pemenue
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n/a

Tema ypoka

KomnuectBo yacoB

Bcero

KoHnTponbHbIe

IIpaxkTnueckue

paboThI paboThI

JlaTa
H3ydCHUS

DeKTpoHHbIE U (POBHIE
00pa3oBaTeIbHBIC PECYPCHI

OKCIICPUMCHTAJIbHBIX
3aga4»

17

KonTponbhas pabora
No2 o teme
«DNEKTPOTUTHYECKAS
JIACCOIAAIS.
«XUMHUYECKHE
peaxkiuu B
pacTBopax»

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO

18

OO0mmue
XapaKTEPUCTUKU
raJioreHoB.
XUMHUYeCKHe
CBOICTBa HA OCHOBE
XJjopa

bu6nuoreka [JOK
https://m.edsoo.ru/00addfe2

19

XJI0pBOOPOI.
ColsHas KHACIIOTA,
XUMHUYECKHE
CBOMCTBA,
MOJIy4EHHUE,
MPUMEHEHHUE.

bub6mmoreka [JOK
https://m.edsoo.ru/00ade104

20

[IpakTnueckas
pabota Ne 2 o Teme
«IIonyuenne
COJISTHOM KHMCJIOTEHI,
H3y4YeHUE ee
CBOMCTBa»

Bubnunoreka [JOK
https://m.edsoo.ru/00ade348

21

Brrancaenus mo
YpaBHECHUSIM
SKOHOMMYECKOI0
addexra, ecim oguH
W3 pEarcHTOB JIaH B
HU30BITKE

bu6numoreka [JOK
https://m.edsoo.ru/00ade488

22

O01mmas
XapaKTEePUCTHKA
31eMeHTOB VIA-

TPYIIIBI

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

23

AJIOTPOIHbBIE
MOAU(UKAIIIHU CEPHI.

Haxoxnenue cepol u

bubnunoreka [JOK
https://m.edsoo.ru/00ade64a
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n/a

Tema ypoka

KomnuectBo yacoB

Bcero

KoHnTponbHbIe

paboThI paboThI

IIpaxkTnueckue

JlaTa
H3ydCHUS

DeKTpoHHbIE U (POBHIE
00pa3oBaTeIbHBIC PECYPCHI

HUX COeIUHEHUU B
MPUPOJIE.
XUMHUYecKre
CBOICTBA CEPBI

24

CepoBojopo,
CTpOEHHE,
¢busnyeckue u
XUMHYECKHE
CBOICTBA

bu6numoreka [JOK
https://m.edsoo.ru/00ade802

25

OKcupl cephbl.
CepHas KHUCIIOTa,
¢busnyeckue u
XAMHUYECKUE
CBOMCTBA,
MIPUMECHEHHE.

bu6nuoreka [JOK
https://m.edsoo.ru/00adea28

26

XuMHuueckue
SIBJICHMS, BKJIIOUCHHE
B OCHOBY
MPOMBIIIEHHOT O
MIOJIyYEHUS CEPHOU
KHCJOTHI.
XuMHUIecKoe
3arpsi3HEHUE
OKpY’Karollen cpeibl
COEMHEHUSIMU CEPBI

bub6mmoreka [JOK
https://m.edsoo.ru/00adec8a

27

Briuucnenune
MAacCOBOH JIOJIU
BBIITYCKa MPOTYKLIUH

bu6nunoreka [JOK
https://m.edsoo.ru/00adec8a

28

O061mmas
XapaKTEePUCTHKA
3J1eMeHTOB BA-
rpynmsl. A3oT,
pacnpocTpaHeHuE B
MpUpoe,
¢uznueckue u
XAMUYCCKHUE
CBOMCTBa

bu6mmoreka [JOK
https://m.edsoo.ru/00adeea6

29

AMMUakx, ero
dbuzmveckue u
XUMHUYCCKUC

Bubnunoreka [JOK
https://m.edsoo.ru/00adf004
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n/a

Tema ypoka

KomnuectBo yacoB

Bcero

KoHnTponbHbIe

paboThI paboThI

IIpaxkTnueckue

JlaTa
H3ydCHUS

DeKTpoHHbIE U (POBHIE
00pa3oBaTeIbHBIC PECYPCHI

CBOICTBA, IOJIyYEHUE
U IPUMEHEHHUE.

30

[TpakTrnueckas
pabota Ne 3 o Teme
«ITonyuenue
aMMUaKa, U3y4eHHe
€ro CBOMCTBa»

bu6mmoreka [JOK
https://m.edso0.ru/00adf180

31

A3oTHas KUCIIOTa, €€
¢buznyeckue u
XUMHUYECKHE
CBOMCTBa

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306

32

Hcnonp3oBanue
HUTPATOB M COJIH
aMMHaKa B Ka4eCTBE
MHHEPaTbHBIX
yInoOpeHwuil.
XUMHUYECKOe
3arpsi3HEHUE
OKpY>Karollen cpeibl
COCIUHCHHUAMH a30Ta

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

33

®dochop. Oxcun
dochopa (V) u
(dhochopnas kuciaora,
¢buznueckue u
XUMHYECKUE
CBOICTBA, OJTyUYEHUE

bub6mmoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanne
(dbocdaroB B kauecTBe
MUHEPATHLHBIX
yIoOpeHuit.
3arpsi3HeHUE
MIPUPOJHOU CpebI
docharamu

Bbubnunorexa [JOK
https://m.edsoo.ru/00adfc20

35

VYraepon,
pacmpocTpaHEHHE B
pHUpo/Ie,
(bU3UYEeCKuX U
XUMHYECKHUX
CBOWCTB.

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c
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n/a

Tema ypoka

KomnuectBo yacoB

Bcero

KoHnTponbHbIe

paboThI paboThI

IIpaxkTnueckue

Hara
H3ydCHUS

DeKTpoHHbIE U (POBHIE
00pa3oBaTeIbHBIC PECYPCHI

36

Oxkcupl comepxkar
ux uznyeckue u
XAMUYECKHE
CBOICTBA.
OKOJOrH4YecKue
POOIIEMBI,
CBSI3aHHBIE C
OKCHJIOM
OKpYXaromen cpeapl
(1V)

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

37

VYronpHas KUciora u
€€ COJIb

bu6nmoreka [JOK
https://m.edsoo.ru/00ae006¢

38

[IpakTuueckas
pabota Ne 4 o Teme
"TTonyuenne
YTJIEKUCIIOTO Ta3a.
KauecTBennas
peaxius Ha
KapOoHaT-HOH"

bu6numoreka [JOK
https://m.edsoo.ru/00ae027e

39

[TepBoHavanbHbIC
MOHATHS 00
U3MEpPEHUSX
BEIIECTB, KakK O
COCJIMHCHHSIX BOKPYT

Bbubnuoreka [JOK
https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero
COEIMHEHUS

Bbubnuoreka [JOK
https://m.edsoo.ru/00ae080a

41

IIpakTrueckas
pabota Ne 5.
Pemenue
SKCIIEPUMEHTAIIbHBIX
3a/1a4 Mo TeMe
«Baxnenmmue
HEMETaJUIbl U UX
COEJIMHEHHUS»

Bbu6nunoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

Kontponbnas pabora
Ne3 o Teme
«Baxueiimme
HEMCTAJJIbI U UX
COEIMHEHMU S

Bbubnuoreka [JOK
https://m.edsoo.ru/00ae0e18
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Ne Tema ypoka KonuuectBo uacoB Hara DneKTpoHHBIE TU(POBHIE
/11 Beero|Konrponsusie|[Tpaktiaeckue|[A3YICHHA o0Opa3oBaTeIbHbIE PeCYPCh
paboTsl paboTsl
43 ||O0mmas 1 Bubnunorexa IJOK
XapaKTEepUCTUKA https://m.edsoo.ru/00ae103e
XUMUYECKUX
9JIEMEHTOB —
METAaIJIOB.
Meramnueckas
CBSI3b H
MeTaJITUIecKast
KpUCTAJUTHYECKast
pemeTKa.
dusnyeckue
CBOICTBa METAJIOB
44 | Xumuueckue 1 Bbu6nunoreka [JOK
CBOMCTBa METAJLIOB. https://m.edsoo.ru/00ae1156
DIIEKTPOXUMHYECKUN
PsiI HAMIPSHKEHHBIX
METaJIIOB
45 ||O6mue crnocoOsbI 1 bubmuoreka [JOK
MOJyYEeHHUS https://m.edso0.ru/00ae1156
MeTauioB. CIuiaBbl.
Beruucnenus no
YpaBHCHUSM
9KOHOMHUYIECKOTO
s dekra, ecnu oquH
13 pearcHTOB
COJICPIKUT TIPUMECH
46 |[IpemtoxeHue mo 1 bu6nunoreka [JOK
KOPPO3HH METAILIIOB https://m.edsoo.ru/00ae1278
47 ||lemounsie MeTauibl | 1 bu6nunoreka [JOK
https://m.edsoo.ru/00ael4b2
48 ||Oxcumsl 1 1 bu6nmoreka [JOK
THIPOKCHUIbI HATPHSI https://m.edsoo.ru/00ae14b2
1 KaJus
49 |[llemouno3emenbHbie | 1 bubmuoreka IJOK
METaJIJIbl — KaJIbIIHHA https://m.edsoo.ru/00ae15e8
Y MarHui
50 ||Baxneiimme 1 Bbubnuoreka [JOK
COEIMHEHUS https://m.edsoo.ru/00ae15e8
HMCTOYHUKOB
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Ne Tema ypoka KonuuectBo uacoB Hara DneKTpoHHBIE TU(POBHIE
n/m Beero|Konrponsusie|[Tpaktiaeckue|[A3YICHHA o0pa3oBaTeabHbIE PECYPChI
paboThI paboThI
51 ||O6o0061IeHE N 1
CUCTEeMAaTH3aIIHS
3HAHUM
52 | ’K&cTkocTh BOABI U 1 Bbub6nunoreka [JOK
CIOCOOBI €€ https://m.edso0.ru/00ae1886
OTPaHUYCHHUS
53 |[[IpakTrueckas 1 1 bubnuoreka [JOK
pabota Ne 6 o Teme https://m.edsoo.ru/00aelae8
«KEcTkocTh BOALI U
METOJBI €€
OTpaHUYCHUS
54 || AnmroMuHUI 1 bu6numoreka [JOK
https://m.edsoo.ru/00aelc64
55 ||AmdoTepHBIC 1 bubmuoreka [JOK
CBOMCTBA OKCHA U https://m.edsoo.ru/00aelc64
TUAPOKCH/IA
56 ||lron 1 bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 ||Okcunpl, 1 bubmuoreka IIOK
THJIPOKCHUIBI U https://m.edsoo.ru/00ae35e6
TBEP/IbIE COCAMHEHUS
xenesa (II) u xenesa
(D)
58 ||O60061IIEH e 1 1
CUCTEeMAaTHU3aIIHS
3HAHUM
59 ([IpaxTuueckas 1 1 bub6mmoreka [IOK
pabora Ne 7. https://m.edsoo.ru/00ae3de8
Pemenue
IKCIIEPUMEHTATHHBIX
3a/1a4 1o TeMe
«Baxueiimme
METaJIJIBI U X
COCTMHEHU S
60 ||Berumcienus mo 1 Bbubnuoreka [JOK
ypaBHCHHSIM https://m.edsoo.ru/00ae1750
SKOHOMHUYECKOTO
s dekra, ecnu onuH
W3 peareHToB JIaH B
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Ne Tema ypoka KomnuecTtBo yacos

n/m Bcero|KonrponbHbie| [ IpakTideckue

paboThI paboThI

JlaTa
H3ydCHUS

DeKTpoHHbIE U (POBHIE
00pa3oBaTeIbHBIC PECYPCHI

n30BITKE UIIH
COJIEPKUT MPUMECH.
Brruncienue gonu
BBIITYCKa MTPOIYKIIUH

61 ||O0o0IIIEHE U 1
CHCTEMATU3ALUA
3HAaHUU

62 |KonrponbHas pabora| 1 1
Ned o teme

«Baxnelmme
METAaJIJIbI U UX
COCTUHCHH S

63 ||BemectBa u 1
MaTepuaibl B
HOBCEIHEBHOM
’KH3HH YeI0BEKA

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

64 || Xumuueckoe 1
3arpsi3HEHUE

OKpY’Karollen cpeibl

bubnuoreka [JOK
https://m.edso0.ru/00ae4270

65 |[Ponp xumuu B 1
peIIeHUH
JKOJIOTMYECKUX
pooiaem

bub6mmoreka [JOK
https://m.edso0.ru/00ae4270

66 |Pe3epBHBII YpOK. 1
O000mIeHue n
CUCTEeMAaTHU3aIIHS
3HAHUM

bu6numoreka [JOK
https://m.edsoo.ru/00ae0d0a

67 ||Pe3epBHBII YPOK. 1
O00011IeHE U
CHUCTEMAaTH3aIHs
3HAHUMN

Bbubnunoreka [JOK
https://m.edsoo.ru/00adb33c

68 ||PezepBHBII ypOK. 1
O06o06menue u
CHUCTEMAaTH3aIHUs
3HAHHI

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb?2

OBLIEE KOJIMYECTBO| 68 4 7
YACOB I10
I[TPOTPAMME
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YYEBHO-METO/JNYECKOE OBECIMEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSA3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOANUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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