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1. TlosicHuTeJbHAasl 3alUCKAa

Pabouas mporpamma mo npeamery «Xumus» s oOyuarommxcst 8-9 kiacca cocraBiieHa Ha
ocHoBe: denepanpHOoro 3akoHa ot 29.12.2012 Ne273-®3 «O6 obpa3zoBanum B Poccuiickoii
Oenepauuny; npukaza Munucrepcra npocseuienust Poccuiickoit @eneparuu ot 31 mas 2021 r.
No287 «OO0 yTBepXKIEHWHM ¥ BBEACHUM B JeHCTBHE (eIepaIbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeIbHOIO CTaHIapTa OCHOBHOI'O OOIIEro 00pa3oBaHus»; IpuKa3a oT 16 Hosops 2022 roxa
Ne993 Munuctepcerba IIpocsemennst «O0 yTBepkIeHUH 00pa30BaTeILHON MTPOrpaMMbl OCHOBHOTO
obmiero oopa3zoBaHus»; npukaza Munucrepcrsa npocseuienus PO or 21 cenrsdps 2022 r. N 858
«O0 yTtBepxkaeHUN (enepanbHOro mepeyHsi y4eOHUKOB, JIOMYIICHHBIX K HCHOJIb30BAHUIO IPHU
peanu3aly  MMEIOIMX TOCYIapCTBEHHYIO  aKKpPEeIUTAIMI0  00pa3oBaTEeNbHBIX  IPOTrpaMM
HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpenHero oOmero oO0pa3oBaHMsS OpraHU3ALMIMH,
OCYILECTBISIOUMMU  00pa30BaTeNbHYIO JAESITEIbHOCT M YCTAaHOBJIEHUS IPENEIbHOrO CpoKa
WCIOJIb30BAaHUS UCKIIIOUEHHBIX YUEOHHKOBY»; OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO
obmero obpazoBanusi ['opuakoBckoro numes MIMIMO (manee — Jlumeit) 2023 roma; paboueit
MpPOrpaMMbl MO y4eOHOMY MpenMeTy «Xumus», paspadboranHoii ®I'BHY «MHctuTyT crpareruu
pazButus oOpazoBanusi PAO». Pabouass nporpamma 1o mnpeamery «Xumus» 8-9 kiaccel
cocTaBieHa ¢ yuyeToM (enepaibHOi paboueil mporpammbl  (HOPMUPOBAHMS YHHBEPCATbHBIX
y4eOHBIX JeHCTBUH, (enepanbHOl MporpaMMbl BOCIHMTAHU, COAEp)KalIelcss B Mpukase OoT 16
HOs10pst 2022 roma Ne993 MunucrepctBa IlpocBemenuss «O0 yTBepx)AeHUH 00pa30BaTeIbHON
IporpaMMbl  OCHOBHOro  oOmiero  oOpa3oBaHus», (enepalbHOr0  KaJeHJAapHOTO  IUIaHA
BOCIHUTATEIbHOW pabOThl M CAMOCTOSTEIHHO pa3pabOTaHHOTO KaJEHJApPHOTro yuyeOHOro rpaduka
Jluues (®enepanpHoro 3akoHa oT 29.12.2012 Ne273-®3 «0O6 obpa3zoBanuu B Poccuiickoit
Denepauun»).
[IporpammMa Mo XMMHHM COCTaBJ€HAa HAa OCHOBE MOJIOKEHUW M TpeOOBaHMI K pe3ysbTaTaMm
OCBOGHMS OCHOBHOH oOpa3oBaTenbHOM mporpammsl, mnpenactaBieHHsix B PI'OC OO0, B
COOTBETCTBMM C KOHIENUMEH mpenofaBaHusl ydeOHOro mpeamera «Xumus». IIporpamma
HampaBjieHa Ha (OpMUpOBaHHE €CTECTBEHHO-HAyYHOW TPaMOTHOCTH YYALIMXCS U OPraHU3allUio
U3Y4YEeHUs] XUMUH HA JESITEIbHOCTHON OCHOBE.
N3yuenue npeaMera «XuMus» ciocoOCTBYeT (POPMUPOBAHUIO CUCTEMbI XUMHUYECKUX 3HAHUN
— BaXHEUIIUX (PAKTOB, MOHATUN, 3AKOHOB U TEOPETUUYECKUX TMOJOKEHUM, TOCTYIMHBIX 0000IIEHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, sA3blKa HAyKH, 3HAHUHA O HAyYHBIX METOAAX M3YyYEHUS BEILECTB U
XUMHUECKHUX PeaKIuil, a Takke (GOpMHUPOBAHUIO U Pa3BUTUIO YMEHHH M CIOCOOOB AESTEIBbHOCTH,
CBSI3aHHBIX C IUIAHUPOBAaHUEM, HAOIIOJIEHUEM U TPOBEJICHHEM XHUMHUYECKOTO HKCIEPUMEHTa,
coONo/IeHNeM TIpaBUJI OE€30MacHOTO OOpaIlleHUss C BEIIECTBAMH B TIOBCEJIHEBHOM KU3HH.
Xumuueckoe o0pa3zoBaHUE SIBISIETCS OJHUM M3 YCIOBUH (POPMHPOBAHUS MHTEIUIEKTA JIUYHOCTH U
FapMOHUYHOTI'O €€ pa3BUTHUSL.
Kypc xumum ocHoOBHOM Jluies OpHUEHTHpPOBAaH Ha OCBOCHHME OOYYarOIIMMHUCS OCHOB
HEOPraHMYECKOM XHMHUHM U HEKOTOpPBIX TOHATUH U CBEAEHHM 00 OTIENbHBIX O0O0BEKTax
OpPraHUYECKON XUMUH.
Henssmu u3ydenus mnpenMera «XHUMHsS» Ha YPOBHE OCHOBHOIO 001iero oOpa3oBaHUs
SABIIIOTCSL:
dbopMupoBaHHE 3HAHUH OCHOB XHMHYECKOHM HAyKM Kak 0O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOW JEATENbHOCTH YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB
MHPOBOU KYJIbTYPHI.

(GbopMHpOBaHNHE WHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSATEIbHOMY MPHUHITHIO pEIIEHUH, CIOCOOHOW ananTUpOBaThCi K
OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HHU;



HAmpaBJIECHHOCTh ~ OOydYeHHsT Ha  CHUCTEMATHYeCKOe  MPHUOOIICHHE  y4alluxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  NEATENbHOCTH,  HAy4YHBIM  METOJaM  IO3HaHWS,
(hOPMUPYIOITUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHH,

obOecrieueHne  yCIIOBUM, CIOCOOCTBYIOIIMX IMPHOOPETEHHIO OOYYAIOIMMHCS  OIBITA
pa3HoOOpa3HON JESATEIBHOCTH, MO3HAHUS M CAMOIO3HAHMS, KJIFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATIbHOE 3HAUCHUE JJISl PA3IMYHBIX BUAOB JACSITEIbHOCTH;

dbopMupoBaHHEe YMEHUN OOBSCHAT, W OILCHUBATH SIBICHUS OKPYXAIOIIETO MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, OTYYSHHBIX NIPU U3yYCHUH XUMUU;

dbopMupoBaHre y OOy4YaroOmUXCs TYMAaHUCTHYECKHX OTHOIICHWH, MOHUMAHUS IICHHOCTH
XUMHUYECKMX 3HAaHUN Il BBIPAOOTKH SKOJOTHMYECKH 1IeJIecCO00pa3HOro MOBEIEHUst B OBITY U
TPYAOBOM NEATENBHOCTH B LIEJISIX COXPAHEHHS CBOErO 3J0POBbS M OKPYXKAIOLIEH NPUPOIHON
Cpelibl;

pa3BUTHE MOTHUBALMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHUTAHUIO Ha
OCHOBE YCBOCHHSI OOIIIEUETOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY Mpoduis
Y HaNpPaBJICHHOCTH JabHEHIIIEro 00yIeHNS.

B cooTBeTcTBUM ¢ y4eOHBIM IJIAHOM OCHOBHOTO OOIIEro 00pa3oBaHUsS XUMHUS U3ydaeTcs C 8

mo 9 kiacc, o01ee KOJIUYeCTBO PEKOMEHIOBAaHHBIX YUEOHBIX 4acoB cocTaBisier 136 gacos, mo 2
yaca B HeZlelnto Mpu 34 y4eOHbIX HeAeTsX.

2. Conep:xanue nporpammbl (136 yacoB)

8 knace

1. IlepBoHayabHbIe XUMHYECKHE NOHATHUS

IIpeamer xumuu. Ponp XxuMuu B KU3HM 4denoBeka. Tena u Bemecrtsa. PU3nUecKUe CBOMCTBA
BellecTB. ArperarHoe cocrosiHue BemiecTB. [loHsATHE 0 MeTogax MO3HAHHUA B XUMHHM. XUMHS B
cucreMe Hayk. YucTble BemecTBa U cMecu. CriocoObl pa3jieneHus cMeceil.

ATOMBI M MOJEKYbl. XUMUYECKUE 37eMeHTbl. CHMBOJIBI XUMHUYECKUX 31€MEHTOB. [IpocThie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnyeckas popmysna. BageHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeniecTB. OTHOcUTeNbHas aToMHasg Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTa B COEIMHEHHUU.

Ou3nyeckue M XUMHYECKHE SBICHMA. XHMHMUYECKas peakuus M €€ MpPU3HAKU. 3aKOH
COXPAaHEHHs Macchl BeLIECTB. XHUMHUUYECKHEe ypaBHeHUs. Kiaccudukamuss XMMHUYECKUX peakiui
(coenuHeHMs, Pa3OKEHNS, 3aMEILeHHs], OOMEHa).

Xumuueckuil sxcnepumenm: 3HaAKOMCTBO C XMMHUYECKOW IMOCYJOH, ¢ MpaBWiiaMu paboOThl B
naboparopuu U npuéMamu oOpaleHus ¢ JJabopaTOpHBIM 000PYIOBAaHUEM; U3yUEHUE U OIMCaHHE
(bu3nyeCcKUX CBOWCTB 00pa3ll0B HEOPTaHWYECKUX BEIIECTB; HaOM0eHNe (PU3nUecKuX (IJIaBlIeHUE
BOCKa, TasHUE JIbJja, PACTUPAHHUE caxapa B CTYIIKE, KUIIEHUE U KOHJAEHCALUS BOJbl) U XUMHUECKUX
(ropeHue cBeUH, MPOKATMBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHUE Mea C KUCIIOTOM) SIBIICHUIA,
HaOJI0ZIeHWe M OMMCaHWe IMPHU3HAKOB MPOTEKaHMS XMMUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMO/ICIICTBIE CEpPHON KUCIOTHI C XJIOpUIOM Oapus, pasnoxkeHue rugapokcuna menu(ll) mpm
HarpeBaHWH, B3auMojeicTBue xene3a c pactBopoM coiu wmeau(Il)); wm3yuenuwe crnoco6oB
pasneneHus cmecel (C TMOMOLIBI0 MarHuTta, (UIbBTPOBaHWE, BbIAPUBAHHE, JAUCTUIUIALINSA,
xpomarorpadusi), IpOBECHUE OUUCTKU MOBAPEHHON coyin; HAOIIOIEHHE U ONMCAHUE Pe3yIbTaToB
IIPOBEJCHUS OIBITA, MIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHs MAcChl; CO3/JaHUE MOJEIEH MOJIEKYJ

(IIapoCTEpKHEBBIX).
2. BaxkHeiiluMe NMpeaCTABUTEH HEOPTaHUYECKUX BelleCTB
Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopom — 3iIeMEHT M IIPOCTOE BELIECTBO.

Haxoxxnenune kuciopoma B mpupoje, GU3MIYECKUe U XUMHUUYECKHE CBOMCTBA (PEAaKIMU TOPCHMS).
Oxcunpl. [lpumenenue kucimopoga. CrocoObl MOMyYeHHs KHUCIOpoJa B JIaOOpaTopuu U



IPOMBIIIIEHHOCTH. KpyroBopoTt kuciopoga B mpupoae. O30H — aJIOTpONHAs MoAHQUKanus
KHCJIOPOJIa.

TermnoBoit 3¢ ¢dexkT XUMHUECKOW peakluuu, TEePMOXMMHUYECKHE YpaBHEHUS, OJK30- H
SHIOTEPMUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXd, YCHIICHHE
MapHUKOBOTO 3 deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bogopon — aneMeHT u mpocToe BemecTBo. Haxoxnenue Bogopoaa B npupoze, puzndeckue
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI morydeHus. KucioTsl u comu.

KomnuecTBo BemecTBa. Mosb. MonsipHas Macca. 3akoH ABoraipo. MoJisipHbIii 00bEM Ta30B.
Pacuérel N0 XUMUYECKUM YPaBHEHHUSIM.

®usnueckue cBoicTBa BoAbl. Bonma kak pacrBopurens. PactBopbel. HacklieHHble u
HEHACBIIICHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOZAE. MaccoBast 10715 BELIECTBA B paCTBOPE.
Xumuueckue cBoicTBa BOAbl. OcHOBaHMsA. Poyb pacTBOPOB B HPUPOJE U B KU3HHU YEIOBEKA.
Kpyrosopot Bozbl B ipupoie. 3arps3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOI.

Knaccudpukanus neopranmdeckux coeaunenuid. Oxcuapl. Kraccudukanus OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMpOTEepHBIE) B HecosieoOpasyrone. HomeHknarypa
OKCHJIOB (MEXIyHapoJHas W TpuBUaibHas). Puznyeckue W XHUMHUYECKHE CBONCTBAa OKCHJIOB.
[Tonyyenue okcuaoB.

OcHoBanus. Kiaccudukanus ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknatypa ocHoBaHUU (MEXIyHaponHas M TpUBUAIbHasA). Pu3Nyeckue U XUMHUYECKUE
cBolcTBa ocHOBaHMU. [lomydeHre ocHOBaHUIA.

Kucnorel. Knaccudukanuss kucnor. Homenknarypa kucnor — (MeXIyHaponHas U
TpuBUaNbHasA). PU3NYECKUe U XMMHUYECKHUE CBOMCTBa KucioT. Pan akruBHocTu MetaimsoB H. H.
bekerosa. [losryuenne Kucior.

Conu. Homenknatypa coneit (MexXIyHapoaHas M TpUBHaibHas1). PU3NUECKUE U XUMUYECKHE
cBoricTBa couneil. [Tonyuenue cosei.

I'enernueckas CBA3b MEXKAY KJIaCCaMH HEOPraHMYECKUX COCIUHEHHM.

Xumuueckuu s5Kkcnepumenm: Ka4eCTBEHHOE OIIPEAEIICHUE CONEepKaHUI KUCIOpOJa B BO3AYXE;
NojlydeHue, coOupaHue, paclo3HaBaHME U M3Y4YEHHE CBOICTB KHCJIOpOJa; HalONoJeHHE
B3aMMOJICHCTBHUS BEILIECTB C KUCJIOPOJOM M YCJIOBUS BO3HMKHOBEHMSI U TpEKpallleHus TOpeHus
(moxxkapa); o3HaKoMIIeHHe ¢ 0Opa3liaMH OKCHUJIOB M ONMCAaHUE UX CBOWCTB; MOJydYeHHE, COOUpaHue,
pacrno3HaBaHHe U W3Y4YEHHE CBOMCTB BOJOpoAa (FOpEeHHE); B3aUMOJICHCTBUE BOAOPOJA C OKCUIOM
meau(Il) (BO3MOXHO HCIONB30BaHUE BHIEOMATEpPHAIOB); HaOMI0JeHUEe 00pa3loB BEIIECTB
KOJIMYECTBOM | MOJb; HccieoBaHHE OCOOEHHOCTEM pacTBOPEHHUS BELIECTB C  Pa3IMYHON
PacTBOPUMOCTBIO; NPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM [10JIe PAaCTBOPEHHOTO
BEIIECTBA; B3aMO/IEHCTBHE BOJBI C METAJUIaMH (HaTPUEM U KaJllbliieM) (BO3MOXHO HCIIOJIb30BAHNE
BUJICOMATEPHAJIOB); OIpE/eJIEHHE PACTBOPOB KHUCIOT M IIENOoYeil ¢ IMOMOINBIO HHIMKATOPOB;
uccleoBaHie 00pa3lioB HEOPraHWYECKUX BELIECTB PA3IUYHBIX KJIACCOB; HAOIIOJCHUE U3MEHEHUS
OKpacKM WHJMKAaTOpPOB B PACTBOpPAaX KHUCIOT M INEJIOYEH; M3y4YEHUE B3aUMOACUCTBHS OKCHIA
Menu(Il) ¢ pacTBOpoM CepHOW KHUCIOTHI, KHCIOT C METaUIaMH, PEaKIHi HeUTpaIu3aluu;
II0JIyYE€HUE HEPACTBOPUMBIX OCHOBAaHUH, BHITECHEHHE OJIHOTO METajula APYTUM U3 PacTBOPA COJIM;
pellleHrne SKCHepUMEHTANbHBIX 3aJad 1o Teme «BaxHeilmme Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

3. Ilepuoanueckuii 3akoH u Ilepuogmueckasi cucrema xummuuyeckux 3jiemeHtos /JI. U.
Menpeaeesa. CtpoeHue aToMoB. XHMH4YeCKasi CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHTE/IbHBIC
peakuun

[TepBbie MOMBITKK KJIacCU(DHUKAIME XUMHYECKHUX 3JEMEHTOB. [IOHSATHE O rpymnmax CXOTHBIX
AJIEMEHTOB (I1I€JIOYHbIE U IIEJI0YHO3EMENIbHbIE METAUIbl, TaJIOT€Hbl, HUHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTepHbIE OKCUIbI U TUIPOKCHIBI.

[Tepuonnueckuii 3aKO0H. [Tepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u uHHONepuoaHas (opmel Ileproauueckoil cucteMbl



xumuueckux anemeHtoB /. WM. MenneneeBa. Ilepuonbl u rpynnbl. PU3HYECKUH CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI JJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sjep. M3otomnbl. DnekTpoHbl. CTPOSHUE AIEKTPOHHBIX
obonouek aroMoB mepBbIx 20 xumuueckux dieMeHToB [lepumoamdeckoit cuctembr Jl. U.
MenpeneeBa. XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa II0 €ro mnosiokeHuto B [lepuoamueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUs pajihyca aTOMOB XMMUYECKHX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TIpynmaM M nepuojgaM. 3HadyeHue llepumonnueckoro 3akoHa
[lepuonnueckoil CUCTEMBI XMMMYECKUX JJIEMEHTOB JUIA pa3BUTUA Hayku M npaktuku. [I. M.
MenpeneeB — y4EHbIN U TPaKIaHUH.

Xumuueckas CBS3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIeKTpOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MOHHAs CBA3b.

Crenenb okuciieHust. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoiiecchl OKUCIeHUS U
BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii dKxcnepumenm: W3y4eHHE OOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB;
B3aUMOJICHCTBUE TUAPOKCHA LIMHKA C PacTBOPaMU KHUCJIOT U IIEJIOYEl; MPOBEJIECHUE OIIbITOB,
WJUTFOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUidl (TOpeHue, peakinu
pa3okKeHUs, COCAMHEHNU).

9 kjaacc
1. BenrecTBO U XUMHYECKAsl peaKkuusi
[Tepunoanueckuit 3aKOH. [Tepuonnueckas cucrema XUMHYECKUX 3JIEMEHTOB

. U. MenneneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajus, KajdbLUsl U HMX COEAMHEHUH B COOTBETCTBUM C
MI0JIOKEHHUEM 2JIeMEHTOB B [lepuoinyeckoil cuctemMe U CTpOEHUEM MX aTOMOB.

CrpoeHne BemiecTBa: BHJbl XUMUYECKOW CBA3M. THIIBI KPHUCTANIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOWMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PEMIETKU U BUJ1a XMMUUYECKOH CBSI3U.

Knaccudukanuss ©  HOMEHKIATypa HEOPraHMYECKMX BeHIecTB (MEXIyHapojaHas U
TpUBUANbHAsA). XHMMHYECKHE CBOWCTBAa BEIIECTB, OTHOCSIIMXCA K Ppa3IWYHBIM KjlaccaM
HEOPraHWYECKUX COCIUHEHNN, TeHETUYECKasl CBSI3b HEOPTraHUYECKHX BEILECTB.

Knaccudpukanys XUMHUECKUX peakUuid MO pa3jMYHbIM IMpU3HAaKaM (IO YHCIy U COCTaBy
Y4YacTBYIOIIMX B PEAKLUHU BELIECTB, [0 TEMIOBOMY 3(p(eKTy, IO U3MEHEHUIO CTENIeHEH OKUCIIEHUS
XUMHUYECKUX IJIEMEHTOB, 10 00OpPAaTUMOCTH, MO0 YYACTHIO KaTaau3aTopa). DK30- U SHA0TEPMHUUECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsiTe o ckopoctu Xxumuyecko peakiuu. I[loHsTre 00 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. I[IoHSATHME O TOMOTE€HHBIX M TE€TEpOTreHHBbIX peakuusax. I[lonatue o
XUMHUYECKOM paBHOBecHH. DaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUYECKOW pEeaklUy U TOJI0KEHUE
XUMHUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMU, DJEKTPOHHBIM OajaHC  OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIE€HUE YpPAaBHEHHUH OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX
peaxkuii ¢ UCTIONb30BaHUEM METO/1a 3JIEKTPOHHOT0 OajaHca.

Teopust 3JIEKTPOIUTHYECKON TUCCOLMALMU. DJIEKTPOJMUTHI M HEDIEKTPOJauThl. KaTtnonsl,
aHMOHBI. MexaHU3M JUCCOIMAIMK BEIIECTB C Pa3IMYHbIMU BUAAMH XUMHUYECKON CBA3U. CTEneHb
mucconnanui. CUIbHbBIE U CIIa0bIe SJEKTPOITUTHI.

Peakiun noHHOTO OOMEHa. YCJIOBHS TMPOTEKAHUS PEaKIMii MOHHOTO OOMEHA, IMOJHBIC M
COKpalI€HHbIE HMOHHBIE ypaBHEHMsI peakiuil. CBONCTBAa KHCIOT, OCHOBaHMM M COJIEl B CBETE
MPEACTABICHUI 00 JEKTPOIUTHYECKON nuccormanuu. KadecTBeHHbIe peakiiuu Ha HOHBI. [loHsTHE
0 TUJIPOJIU3E COJIEN.

Xumuueckuu 9Kcnepumenm: O3HAKOMIIEHHE C MOJCISAMU KPUCTAINIMYECKUX PEIIETOK
HEOPraHMYECKUX BEUIECTB — METAJIOB MU HEMeTauoB (rpaduTa M anMasa), CIO0XKHBIX BEIIEeCTB



(x7opuaa HaTpHs); UCCIIEAOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUECKOW PEaKIMH OT BO3ACHUCTBUS
pasnuyHbIX (DAKTOPOB; MCCIEJOBAHUE DSJIEKTPONPOBOAHOCTH pPACTBOPOB BEILIECTB, Ipolecca
JUCCOLMAIMU  KHUCIIOT, IIeJIoYe U cosned (BO3MOXKHO HCIIOJIB30BAHHWE BHUAEOMATEPUATIOB);
IIPOBE/ICHUE OIBITOB, WUIIOCTPUPYIOLIMX IPHU3HAKK MPOTEKaHUS pPeaKUuid HOHHOro oOMeHa
(oOpa3oBaHue oOcajka, BBIJCICHHE Tra3a, OOpa30BaHHE BOJBI); OMNBITOB, WIUTIOCTPUPYIOIINX
IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKUUH (TOpEeHHe, peakUuu pas3sIoKeHUs,
COCIMHEHUS); pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KaYeCTBEHHBIX PEaKlui Ha
MOHBI; pellleHHe SKCIEPUMEHTAIbHbIX 3a7ay.

2. HemeTa/u1bl U HX COeIUHEHUS

OOwiast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTENIEHU
okucnenus. CtpoeHue M (U3NYECKHE CBOIMCTBA NMPOCTBHIX BEIIECTB — TaJOT€HOB. XHUMHUYECKHE
CBOWCTBAa Ha MpuMepe xJjopa (B3aMMOJAEHCTBME C MeTaUlaMH, HEMETaulaMH, IIeJI04YaMu).
XnopoBogopoa. ConsiHas KUACIOTa, XMMUYECKHUE CBOMCTBA, MOJIydeHHUE, MpuMeHeHue. JlelicTBue
XJIopa M XJIOPOBOJOpOJAa Ha OpraHu3M 4eJoBeKa. BaxHeHiine XJIOpHIbl U UX HaXOXKJICHHE
B IIPUPOJIE.

OOmast xapakrtepucTuka 3i1eMeHTOoB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHMsI aTOMOB,
XapaKTepHbIC CTEIICHH OKUCIICHHS.

Crpoenue u uznyeckre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJIOTPOITHBIE
MoaU(HUKAIIMN KUCIOpOJa W Cephl. XHUMHUYECKUE CBoMcTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢usnyeckue U XUMUYeckue cBoiicTBa. OKCHABI Cepbl KaK HPEICTABUTENM KHUCIOTHBIX OKCHJIOB.
CepHas kucnora, GU3NUECKUe U XUMUYECKHE CBOMCTBA (00IIMe KaK MPEeJICTaBUTENs KIacca KACIOT
u crneuuduyeckue). XUMHUYECKME PEAKIMH, JIeXKAl[Me B OCHOBE IPOMBILIUIEHHOIO crocola
nosydeHus: cepHoit kuciotbl. [Ipumenenue. Coin CEpHOW KHUCIOTHI, KAUeCTBEHHAs! pEaKIUs Ha
cynbdar-uoH. HaxoxneHue ceppl M €€ COEOIUHEHUH B Hpupoie. XHUMHYECKOE 3arps3HEHue
OKpY>KaroIlen cpeibl COeAMHEHUSIMU cepbl (KUCIOTHBIE TOK/H, 3arps3HEHNE BO3lyXa U BOJOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.

OOmass xapakTepucTuka 23yeMeHToB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHHS.

A30T, pacrpocTpaHeHHe B Tpupoje, (U3NUECKHEe U XUMHUYECKHE CBOMcTBAa. Kpyroropor
a3oTa B NpHpoJie. AMMHAK, ero (pU3n4ecKue U XUMUYECKHEe CBOMCTBA, MOJIYYeHUE U IPUMEHEHHUE.
Conu amMmMOHUS, X GU3NYECKUE U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMsI. A30THas KUCIIOTa, €€ MoTydeHue, pu3nueckue U XMMUYecKre cBoicTBa (oOmiue
KaK [peiCcTaBUTeNs Kjacca KUCIOT M crneurduueckue). Vcnonp3oBaHue HUTPATOB M cojiei
aMMOHHMSI B KaueCTBE MHHEPAJbHBIX yN0OpeHuil. XuMHudyeckoe 3arps3HEeHUE OKpYKaroIiel cpejibl
COEIMHEHUSMH a30Ta (KUCIOTHBIE JOXKIU, 3arpsI3HEHHE BO3/1yXa, IOYBBI U BOJOEMOB).

®ocdop, amnorponHsle Moaupukanuu (ocdopa, GuUMUECKUe U XHMHUYECKHE CBOICTBA.
Oxcupn docdopa(V) u dochopHas kucinora, GU3MUecKre U XMMHYECKHE CBOMCTBA, MOJIyYEHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX YI0OPEHUH.

Obmas xapakrtepuctuka s1aeMeHToB [VA-rpynnel. OcoOE€HHOCTHM CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHHS.

VYrnepon, amnoTponHble MoauW(UKAIMKM, pacHpoCTpaHEHHWE B Hpupone, (usmueckue u
XUMUYecKHe cBoicTBa. Azacop6uus. KpyroBopor yriepoma B mpupoae. OKcuIbl yriiepoaa, MX
dbu3nveckre u XUMUIECKHE CBOWCTBA, JICHCTBHE HA )KUBBIC OPTaHU3MBI, TOJIyYeHHE W TPHUMEHEHHE.
DKosornyeckue TMpoOsieMbl, CBs3aHHble ¢ okcuaoMm yriepona(lV); rumoreza rinobasbHOTO
NOTEIUIEHUS] KIIMMaTa; NMapHUKOBBIA 3(ddekr. YronbHas kuciora u e€ coiu, uX (QU3MYECKue U
XMMUYECKHE CBOICTBa, MONydeHHEe W mpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIIEHHOCTH U CEIILCKOM XO3AHCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COSAMHEHHSX yriiepoia
(MeTaH, 3TaH, 3TWIEH, alleTWIEH, 3TaHOJ, TJIMLEPHUH, YKCYCHas KucioTa). X cocraB n xumuyeckoe



crpoenue. [ToHsTHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHUpaX, OeJKax, yrieBoJax — U UX POJIU
B )KM3HU 4€JI0BeKa. MaTeprabHOE €JUHCTBO OPraHUYECKUX U HEOPraHMYECKUX COCIUHCHUMN.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOWCTBA, TOJY4YEHHE M IPUMEHEHHE.
Coenunenus kpeMHus B npupoze. O0mmue npeacrapienus 00 okcune kpemuusa(IV) u kpemuueBoi
kucinore. CWIMKaThl, UX HUCIOJb30BAaHUE B OBITY, MEIUIMHE, IPOMBILUIEHHOCTH. BaxkHeliue
CTPOUTEJIbHBIE MaTepuaibl: KepamMHMKa, CTEKJIO, LEeMeHT, OeToH, xkene300eToH. [IpoGiiembl
0€30MacHOTO HCIIOB30BAHUS CTPOUTEIBHBIX MATEPHUAIOB B TIOBCEIHEBHOM KHU3HH.

Xumuueckui skcnepumenm: u3ydeHre o0pa3ioB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOM
KHMCJIOTBI; IIPOBEJICHUE KAaYECTBEHHBIX PEAKIMM Ha XJOPUA-HOHBI M HAOIIOJEHHE IPU3HAKOB HX
IIPOTEKaHMs; OIBITHI, OTpaKkarolMe (U3NYECKHEe M XUMHYECKHE CBOMCTBAa TaJloTEHOB U MX
COEIMHEHUI (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB); O3HAKOMJIEHHE C oOpa3uamu
XJIOpU/I0B (TaJIOTEHUIOB); O3HAKOMJICHHE C O0pa3liaMu cepbl U €€ COeAMHEHHSIMH (BO3MOXKHO
MCTOJIb30BaHUE BUACOMATEPHAJIOB); HAOIIOAEHUE Tpoliecca OOyrIIMBaHUS caxapa IoJ JIeHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI; M3y4eHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTHI, MPOBEACHHWE KAueCTBEHHOW peakuuu Ha Cyab(haT-moH W HaONIOJEHHE NpU3HaKa e
IIPOTEKaHMs; O3HAKOMJIEHHE C (M3MYECKMMM CBOMCTBaMM a3oTa, ¢ocdopa M HX coeTuHEHUH
(BO3MOXXHO HCIIOJIb30BAaHKME BUAEOMATEPHUAIOB), 0Opa3namMu a30THBIX M (POCHOpHBIX ymoOpeHui;
[0JIy4eHue, coOupaHue, paclio3HaBaHUe U U3y4eHHE CBOWCTB aMMHUaKa; IPOBE/IEHUE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U GochaT-HOH 1 U3yUeHNE IPU3HAKOB X MPOTEKaHH, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MeJbI0 (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUATIOB);
M3yueHHe MOJENeH KPHCTALIMUECKUX PEemETOK anmasza, rpadura, (yiiepeHa; 03HaKOMIIEHHE C
IPOLIECCOM  a/IcOPOLIMK  PAaCTBOPEHHBIX BELIECTB AKTHMBUPOBAHHBIM YIIEM U yCTPOHCTBOM
IIPOTUBOIa3a; IMOJy4eHHEe, COOMpaHue, paclo3HAaBAaHUE U H3YUYEHHE CBOMICTB YIJIEKHUCIIOTO Tra3a;
MIPOBE/IEHUE KAUYECTBEHHBIX PEaKUMH Ha KapOOHAT- W CHIIMKAT-MOHBl M M3y4YEHHE NPU3HAKOB HX
IIPOTEKAHUs; O3HAKOMJIEHME C NPOAYKLUMEH CWIMKATHOM IPOMBIIIJIEHHOCTH; pELICHUE
SKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe «BakHelme HeMeTallIbl ¥ X COCIUHEHUS.

3. Mera/iibl M UX COeIMHEHUS

OO1m1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBaHMM MX MOJIOXKEHHUS
B [lepnognueckoit cucreme xummyeckux dnemeHToB /[I. M. MeHneneeBa M CTpOEHUS aTOMOB.
CrpoeHne MerauioB. Meraunyeckass CBSI3b M METaUIMYECKas KPUCTAUIMYECKAs PpEHIETKa.
DONEeKTPOXUMHUYECKUN sl HANpPSDKEHHH MeTaioB. DU3WYecKrWe HW XHUMHUYECKHE CBOMCTBA
MeTauioB. OOmMe crnocoObl MmojgydyeHus MeramioB. [loHSATHE O KOPpPO3MHM METalIoB, OCHOBHBIE
CHocoObI 3alUThl WX OT Koppo3uu. CmiaBbl (CTanb, YyTyH, IIOPATIOMUHUI, OpoH3a) U HX
IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[I{eounble MeTAILUIBL: TIOJIOKEHUE B [lepnoanueckol cucTeMe XUMUYECKHX 31eMeHToB J]. 1.
MeHeneeBa; CTpOCHUE UX aTOMOB; HAaXOXKJeHUE B Ipupoae. Pu3nueckue 1 XMMUYECKHUE CBOWCTBA
(Ha mpumepe HaTpus U Kanusi). OKCHIbI U TUIPOKCUJIBI HATpUs U Kanus. [IpruMeHeHne menouHbIx
METaJUIOB U UX COCIMHECHUM.

[I{erouyHO3EeMeENBbHBIE METAJUIBI MAarHUM M KaJIbLMN: ToJIokeHue B [lepuonnueckoit cucreme
xumuyeckux sieMeHToB . M. MenzeneeBa; CTpoeHHE HMX aTOMOB; HAaxXO0XJICHHE B IIPUPOLIE.
dum3nyeckre W XUMHYECKHE CBOMCTBA MarHus W KadbIiusa. BakHeHWNHne coeanHeHHsS KaabITHs
(oxcua, TMAPOKCHU, con). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

AmomuHuil: mnonoxeHne B Ilepumonnueckolr cucrteme XuMHYEeCKUX dnemeHToB JI. M.
MeHeneeBa; CTpoeHUe aroMa; HaxoxkaeHue B npupone. dusndyeckue M XUMUYECKHE CBOMCTBA
aoMuHUA. AM(pOTEpHbIE CBOMCTBA OKCHJA ¥ THIPOKCUIA AIFOMUHUS.

XKeneso: mnonoxenne B Ilepmoamyeckold  cUCTEME  XMMHUYECKMX  JJIEMEHTOB
J. W. MenneneeBa; CTpOeHUE aTOMa; HaxoxAeHUE B mpupoae. PU3MYECKHME W XUMHYECKUE
cBoiicTBa xene3a. Okcunpl, rugpokcuasl u conu xkenesa(ll) n xeneza(lll), ux cocras, cBoiicTBa U
IIOJIyYEHHUE.



Xumuueckuii dKcnepumenm: O3HAaKOMJICHHE C oOpaslamMM METaIOB M CIUIABOB, HX
(GU3NYECKUMH  CBOWCTBaMH; HW3YYEHHE  PE3YJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
MCIOJIb30BaHUE BHUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHAA KaJbIUs U HATPUS
C BOJOW (BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPHUAIIOB); UCCICIOBAHHE CBOMCTB JKECTKOW BOJIBI;
mporiecca TOpPEHHs JKele3a B KUCIOpojae (BO3MOXKHO —HCIIOJIB30BAaHHE BUIACOMATEPHAJIOB);
MIPU3HAKOB MPOTEKAHMS KAYeCTBEHHBIX PEaKIUil Ha MOHBI (MarHus, KajabllHs, aJIOMHUHHS, IMHKA,
xene3a(ll) u xenesa(Ill), meau(Il)); HabmromeHue W OMUCAHKE MPOIIECCOB OKPAIIMBAHUS TLIAMEHU
WOHAaMU HATPHS, KaIHUS U KaIbLUs (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHAJIOB); HCCIICIOBAHNE
aM(pOTEepHBIX  CBOMCTB  TUAPOKCHIA  ATIOMUHUS WM THAPOKCHIA  [MHKA,  pEIICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelIre MeTasibl U MX COSAMHECHUS.

4. XuMHA ¥ OKpPY:KaWIIas cpeaa

HoBple MaTepuaibl W TEXHOJOTHH. BemiecTBa W Marepwaibl B TOBCEIHEBHOW IKH3HU
4eloBeKa. XUMUS U 37I0pOBBE. be3omacHoe MCIOoIb30BaHUE BEHICCTB M XUMHUYECKHX PEAKIUil B
obiTy. IlepBas moMoIb NP XUMHUYECKHMX OXKOTax U oTpaBieHUAX. OCHOBBI 3KOJOTHYECKON
IPaMOTHOCTH. XHWMHYECKOE 3arpsA3HCHHE OKpYXKamoIlled cpenbl (IpeaeibHas JIOImycTUMAast
koHIeHTpanus BemectBs — [1JIK). Poiabs Xxumun B pelieHun 3K0JI0rHYECKUX TPOOIeM.

[IpupoaHbIe UCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HE(PTH), MPOTYKTHI HUX
nepepadoTKH, UX POJIb B OBITY U IPOMBIILJICHHOCTH.

Xumuueckuii dKcnepumenm: M3y4eHHE OOpaA3LOB MATEPHATIOB (CTEKIIO, CILIABBl METAJIIOB,
MOJIMMEPHBIC MaTEPUAIIBI).

BrimonHenue mabopatopHbIX paboT pean3yeTcsl YICHHKAMU B TOM YHCIIC U B BUPTYAIBLHOM
dbopmare.

3. [Inanupyemsble pe3yJbTaTbl 0CBOCHHS NMIPOrPaMMBbI

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pPE3yNbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO o00IIero o0Opa3oBaHus
JIOCTUTAIOTCSI B XO/€ OOy4YeHHUS XMMHUHM B €IMHCTBE y4€OHOM M BOCHHUTATEIBHOW NEATEIbHOCTU
o0pa3oBaTeNbHOW  OpraHu3allMd B COOTBETCTBMM C  TPAAMLIMOHHBIMM  POCCUHCKUMH
COLIMOKYJIbTYPHBIMM UM JTyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, MPHUHATBIMH B  OOILIECTBE
IpaBUJIaMU U HOPMaMU MOBEJIEHUs, U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMsI, CAMOBOCIUTAHUS
U caMopa3BUTHUs, GOPMUPOBAHNS BHYTPEHHEH MO3UIMH JTUYHOCTH.

JIMYHOCTHBIE PE3YyNbTaThl OCBOEHUS MPOrpaMMbl XMMHHU OCHOBHOT'O OOIIEro oOpa3oBaHMs
JOJDKHBl  OTpakKaTh TOTOBHOCTHh OOYYalOLIMXCS PYKOBOJCTBOBAaThCS CHCTEMOM MO3UTHUBHBIX
LIEHHOCTHBIX OpPHUEHTALlMi U PACIIUPEHUE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIpoLecce
peanu3anuy OCHOBHBIX HAIIPaBJICHUN BOCIIMTATEIbHON 1E€ATEIBHOCTH, B TOM YUCJIE B YACTH:

I'pasicoanckozo 6ocnumanus: TOTOBHOCTh K BBIMOJHEHUIO OOS3aHHOCTEH Tpa)<IaHUHA U
peaM3aluu ero mnpas, YBaKeHHE IMpaB, CBOOOJ U 3aKOHHBIX MHTEPECOB JIPYTHX JIOJEH; aKTUBHOE
y4JacTHe B JKU3HU CEMbH, 00pa30BaTENbHOM OpraHu3alMy, MECTHOTO COOOIIECTBa, POJHOTO Kpas,
CTpaHbl, HENpUITHE JTIOOBIX (OPM SKCTPEMHU3MA, TUCKPUMHUHAIMH; MOHUMAHUE POJIM PA3IUYHBIX
COILIMAJIHBIX WHCTUTYTOB B JKU3HU YeNIOBEKa; MpeACTaBiIeHne 00 OCHOBHBIX IpaBax, CBOOOJAX M
00513aHHOCTSX TpaKIaHWHA, COLMAJIBHBIX HOpMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOILIEHUH B
MOJUKYJATYPHOM M  MHOTOKOH()ECCHOHAIBHOM O0OIIecTBE; TOTOBHOCTh K pa3zHooOpa3HOU
COBMECTHOHN JIEATEIIBHOCTH, CTPEMJIEHHE K B3aMMOIOHMMAHWIO W B3aUMOIOMOIIM, AKTUBHOE
y4acTHE B IIKOJIBHOM CAMOYIPAaBJICHUHU; TOTOBHOCTh K yYaCTHIO B I'yMaHUTapHOU IEATEIbHOCTH
(BOJIOHTEPCTBO).

Ilampuomuuecko2o 6ocnumarua. OCO3HAHHUE POCCUNUCKOW TIPaXJAHCKOM WIEHTHUYHOCTH B
HOJUKYJITYPHOM M MHOTOKOH()ECCHOHAJILHOM OOIIECTBE, INMPOSBICHUE MHTEpeca K IO3HAHUIO
POIHOIO A3bIKA, UCTOpUH, KyJIbTypbl Poccuiickoir denepanuu, cBoero kpas, Haponos Poccuu;
LIEHHOCTHOE OTHOUICHME K AOCTHXKEHHUAM cBOoe Ponunel — Poccun, K Hayke, HCKYCCTBY, CIOPTY,
TEXHOJIOTUSIM, OOEBBIM IOJIBUTaM W TPYAOBBIM JOCTHKEHUSM HapoOJa; YBaXECHHE K CHMBOJIAM



Poccuun, rocymapcTBEHHBIM —Mpa3JHUKAM, HCTOPUYECKOMY U MPUPOAHOMY HACIEIUIO U
MaMATHUKAM, TPAJAULIMAM Pa3HbIX HAPOJIOB, IPOKUBAIOIINX B POJHOM CTpaHE.

Jlyxo8Ho-HpaecmeenHo2o 8ocnumanus: OPUEHTALMS HAa MOPAJIbHBIE LIEHHOCTH M HOPMBI B
CUTYyallusiX HPABCTBEHHOI'O BBIOOpA; TOTOBHOCTH OIICHMBATh CBOE TMOBEIEHHWE M IOCTYIIKH,
MOBEJICHUE U TOCTYMNKU JAPYTUX JIOJEH C MO3UIIMU HPABCTBEHHBIX W IMPABOBBIX HOPM C yUETOM
OCO3HaHHUS TOCJEACTBUI MOCTYNKOB; aKTUBHOE HENPUSTHE acOLHUalIbHBIX MOCTYIKOB, cBOOOIa U
OTBETCTBEHHOCTH TUYHOCTH B YCIIOBUSX HHIUBUYyaTbHOTO U OOIIECTBEHHOT'O TPOCTPAHCTBA.

Ocmemuuecko2o gocnumanusl: BOCIIPUAMUYUBOCTD K Pa3HbIM BUJAM MCKYCCTBA, TPAAULUAM U
TBOPYECTBY CBOETO M JIPYTrUX HApPOJOB; MOHUMAaHHE 3MOLMOHAIBHOTO BO3CHCTBUS HCKYCCTBA,
OCO3HAaHUE BAXKHOCTU  XYJOKECTBEHHOM KyJbTYpbl Kak CpEACTBa KOMMYHHUKalUUU U
CaMOBBIPQKEHHUS, TMOHMMAHHE I[IEHHOCTH OTEYECTBEHHOTO W MHUPOBOTO HCKYCCTBA, pPOJHU
STHUYECKUX KYJIbTYPHBIX TPAAUIMN M HApPOJHOTO TBOPYECTBA; CTPEMJIEHHE K CaMOBBIPAXKEHUIO
B Pa3HBIX BUJAX UCKYCCTBA.

Qu3uuecko20 B0CNUMAHUA, (OPMUPOBAHUSL  KYIbMYPbl 300P06bsi U  IMOYUOHATLHO2O
Onaeononyyusi: OCO3HAHUE LIEHHOCTU JKW3HHM; OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO U
yCTaHOBKA Ha 3JI0POBBIM 00pa3 KU3HU (30pOBOE MHUTAHUE, COONIOACHUE TMTHEHUYECKUX MPaBuUIL,
cOamaHCUPOBAHHBIA PEKUM 3aHITHHA U OTIbIXA, peryisipHas (U3MYecKas aKTHBHOCTH); OCO3HAHUE
MOCIIEACTBUM U HETIPUATHE BPEAHBIX MPUBBIUEK (YIIOTPEOICHHUE aIKOT0JIs, HAPKOTUKOB, KYpeHHE) U
WHBIX ¢GopM Bpema IS (PUINYECKOr0 U TICHXHUYSCKOTO 3JI0POBbS; COOJIOJACHHWE IPABHII
0€30MacHOCTH, B TOM YHCJI€ HAaBBIKOB O€30IM1aCHOrO TMOBEIEHHUS B MHTEPHETCpEle; CIOCOOHOCTh
QIalITUPOBATBCS K CTPECCOBBIM CHUTYAIlUSIM W MEHSIOIUMCS COIHAIBHBIM, WH(OPMAIMOHHBIM U
MIPUPOJHBIM YCIIOBUSIM, B TOM YHUCIJIE OCMBICIISAS COOCTBEHHBIN OMBIT M BHICTpauBas AajbHEHIINe
LIEJIM; YMEHUE MPUHUMATHh Ce0s W JIPYyrux, HE OCYXKJas; YMEHHE OCO3HaBaTh SMOILMOHAILHOE
cocTosiHMEe ce0s U JPYruX, YMEHHE YIPaBIATH COOCTBEHHBIM AMOIIMOHAIBHBIM COCTOSHUEM;
c(hOpMHUPOBAHHOCTh HaBbIKA pedIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TAKOTO XKE MpaBa
JIPYroro 4ejoBeKa.

Tpyoosoco 6ocnumanus: yCTaHOBKA Ha aKTUBHOE YUaCTHUE B PEIICHUHU MTPAKTUYECKHUX 3a/1ay (B
pamkax cembu, Jluies, ropoaa, Kpas) TEXHOJIOTHUYECKOW M COIMAIBLHOM HAMpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEIBHO BBIMOJHATH TaKOro poja
NesITeNIbHOCTh; HHTEPEC K MPAKTHUECKOMY U3y4YeHHIO Tpodeccuil U Tpyna pasindHOTo poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUW 110 XUMHUHU; OCO3HAHHNE BAKHOCTH OOYUCHHS Ha
MPOTSHKEHUH BCEH KU3HU JUIS  YCHEIIHON Mpo(ecCHOHANBbHON JesITeNbHOCTH W Pa3BUTHE
HEOOXOIUMBIX YMEHHH [JI1 3TOr0; TOTOBHOCTH aJalTHPOBATHCS B MPO(PECCHOHATLHOW Cpele;
yBOXKEHUE K TPYAy U pe3yiabTaTaM TPYIOBOU IESATEIbHOCTH; OCO3HAHHBINH BHIOOp U MOCTPOEHUE
WHIUBUIYAIBHOW TpPACKTOpUM OOpa30BaHHWS W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB U CIIOCOOHOCTU K XMMHUH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH.

JKonozsuuecko2o socnumanusi: OPUEHTALMS HA MPUMEHEHUE 3HAHUM 110 XUMUU ISl PEeIICHUS
3alad B OOJIACTH OKpYXKAlOIIeW Cpelpl, MIAaHUPOBAHUS IMOCTYNKOB M OIIGHKH UX BO3MOXKHBIX
MTOCJICICTBHH JIJII OKPYKAFOIIECH CPeJIbl; TOBBIICHUE YPOBHS IKOJIOTHIECKON KYIbTYpPhl, OCOZHAHHE
rI100aTBPHOTO XapakTepa KOJOTUYECKHX MpOoOIeM M MyTed WX pelIeHHs MOCPEICTBOM METOJIOB
XUMUU; aKTUBHOE HETIPUATHE IEUCTBHM, MPUHOCAIINX BPE OKPYXKAIOIIEH Cpejie; OCO3HAHNE CBOCH
pONU KakK TpaKJaHWHA U MOTPEOUTENS B YCIOBHIX B3aMMOCBSI3U MPUPOTHON, TEXHOJIOTHUYECKON U
COIIMAJIbHOW CpeJ; TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKON NIESITEIBHOCTH SKOJIOTHYECKOMN
HaIpaBJIE€HHOCTH.

Llennocmu nayunoeo no3nanus: MHUPOBO33PEHUECKUX IPEACTABICHUM O BEIIECTBE H
XUMUYECKON peaklMh, COOTBETCTBYIOUIMX COBPEMEHHOMY YPOBHIO pa3BUTUSL HAyKu U
COCTaBJISIOUIMX OCHOBY JUIsl MOHUMAaHMS CYIIHOCTH HAayYHOW KapTHHBI MHpA; MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS MPUPOJIbI, B3AUMOCBSI3SIX YeJIOBEKa C MPUPOIHON Cpeoid, O
pOJIM XMMUHU B MO3HAHUHU 3THUX 3aKOHOMEPHOCTEW; MMO3HABATEIIBHBIX MOTHBOB, HAIlPaBJICHHBIX Ha
MOJIy4E€HUE HOBBIX 3HAHUU 110 XUMHH, HEOOXOAUMBIX JIJIsi 00BSCHEHUS HAOI0IaeMBIX MPOILIECCOB U



SBJICHUIA; TO3HABATEIbHON, MH(POPMAITMOHHONW W YUTATENCKOM KYIbTYphl, B TOM YHCIIC HAaBBIKOB
CaMOCTOATENILHONH paboThl ¢ Y4EOHBIMH TEKCTaMH, CIPABOYHON JUTEPATYPOH, ITOCTYITHBIMU
TEXHUYECKMMHU CPEJCTBAMU MH(POPMALMOHHBIX TEXHOJOTHI;, HHTEpeca K 0O0yYCHHIO M MO3HAHHMIO,
JMH0003HATENILHOCTH, TOTOBHOCTM W CIIOCOOHOCTH K  €aMOOOpa3OBaHUIO, IPOEKTHOW U
MCCIIEIOBATEIBCKON JAEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U YPOBHS 00y4eHUs
B JaJIbHEUIIIEM

Jluunocmmuvie pesynomamsi, obecnevusaiowue adanmayuio 00y4anwecocs UsMeHIOUWUMCS
VCIOBUAM COYUATLHOU U NPUPOOHOTU CPEeObl, BKITIOYAOT:

OCBOCHHE OOYyYalOIIMMHUCS COLHMAIBHOTO  ONbITa, OCHOBHBIX COIMAJIBHBIX  pOJIEH,
COOTBETCTBYIOLIMX BEIYILIEH AEATEIILHOCTU BO3PACcTa, HOPM U MpaBUJl OOLIECTBEHHOIO ITOBE/IECHUS,
(bopM corranbHON KHU3HM B TPYIIAX U COOOIIECTBAX, BKIIOYAs CEMbIO, TPYIIIbI, COOPMUPOBAHHBIC
110 Po(heCCUOHAILHON JIEATENbHOCTH, a TAK)KE B PAMKaxX COL[MAJILHOI'O B3aUMOJICHCTBUS € JIIOAbMHU
U3 Ipyroy KyJIbTYPHOU Cpe.bl;

CIOCOOHOCTh  OOy4aroIMXCsi BO B3aUMOJCHCTBUM B  YCIOBUSIX HEONPEAEICHHOCTH,
OTKPBITOCTD OIBITY ¥ 3HAHUSIM JIPYTHX;

CIOCOOHOCTh JIEMCTBOBaTh B YCIOBMSX HEONPEIEIEHHOCTH, MOBBILIATh YPOBEHb CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIBHOCTh, B TOM YHUCIIE YMEHHE YYHUTHCS y APYIHX
JI0JEH, 0OCO3HABaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIMM U3 OIIBITA
APYIrux,;

HaBBbIK BBISIBIIEHUS U CBS3bIBAaHHUA OOpPa30B, CIIOCOOHOCTH (POPMHUPOBAHMS HOBBIX 3HAHHM,
dbopMynHpOBaTh WICH, IMOHATHS, THIOTE3bl 00 OOBEKTaX M SBICHHIX, B TOM YHCIIE paHee
HEU3BECTHBIX, OCO3HABAThH JIE(UIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHLMH, IJIAHUPOBATh CBOE
pa3BuUTHE;

YMEHHE PACIIO3HABATh KOHKPETHHIE IPUMEPHI IMOHATHS 110 XapaKTEpHBIM IPHU3HAKaM,
BBIIIOJIHATH ONEPAllMd B COOTBETCTBHM C OINPEACICHHEM M NPOCTEHIIUMU CBOMCTBAMM IOHSTHS,
KOHKPETH3UPOBaTh  MOHATHE  INPUMEPAaMHU, ONEPUPOBaTh  MOHATUSAMH, TEPMHUHAMU U
MIPE/ICTAaBICHUSIMU B 00JIACTH KOHIIETIIIMY YCTOMYHUBOIO pa3BUTHS,

YMEHHUE aHAIU3UPOBATH U BBIABIIATH B3aUMOCBS3b IPUPO/IbI, OOIIECTBA U IKOHOMHUKH;

YMEHUE OLIEHUBATh CBOU JIEUCTBUS C YUYETOM BIIMSHHS HA OKPYKAIOUIYIO CpeAy, TOCTHKEHUN
1eJIel ¥ MTPEOI0JIEHUS BBI30BOB, BO3MOXHBIX INI00AIBHBIX MOCIEICTBUM;

CIIOCOOHOCTh OOYYaroIIero O0CO3HaBaTh CTPECCOBYIO CUTYaLlMIO, OLIEHMBATh MPOUCXOJISALINE
U3MEHEHHUS U UX NOCIEACTBHS,

BOCIPUHHUMATh CTPECCOBYIO CUTYAIIUIO KaK BbI30B, TPEOYIOLINI KOHTPMED;

OLICHMBATh CUTYALIUIO CTPECca, KOPPEKTUPOBATH IPUHUMAEMBbIE PEILICHUS U AEUCTBHS;

(GbopMynHpoBaTh U OLIEHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATEH OMBIT, YMETh HAXOIUTh
MIO3UTUBHOE B CIIOKUBLIEICS CUTYyallNH;

OBITH TOTOBBIM JIEWCTBOBATh B OTCYTCTBHE TapaHTHIl ycrexa.

METAINPEAMETHBIE PE3YJIbTATHBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS 00pa30BaTENbHON MPOTrPAMMBI IO XUMHUU JOJKHBI
OTpaXkaTh:

1. OBnasieHe yHUBEPCATHHBIMU Y4EOHBIMU MIO3HABATEILHBIMU JCHCTBUSIMMU:

1) Ga3oBbIC JIOTHUECKHE JICHCTBUS: BBISBIATH M XapaKTePHU30BaTh CYIIECTBEHHBIC MPU3HAKU
OOBEKTOB (SBICHUI), YCTAaHABIMBATH CYIIECTBEHHBIH MPU3HAK KIaCCH(PUKAIIMU, OCHOBAHUS IS
0000IIeHUST W CPaBHCHHS, KPUTEPUU NPOBOJMMOIO aHAIW3a; C YYETOM MPEJIOKCHHON 3aaa4uu
BBISBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUYUST B paccMaTpuBaeMbIX (akTax, HJaHHBIX H
HaOMIOJCHUSAX; BBIABIATh JnepumuT wuHPOpMAIMK, MaHHBIX, HEOOXOAMMBIX I PEIICHUS
MOCTABIICHHOW 3a/1ay¥; BBISABIATH MPUYUHHO-CICACTBCHHBIC CBSI3U MPU H3yUYCHUU SBICHHUHA U
MIPOIIECCOB; JEJIaTh BBIBOJBI C MUCIOJIB30BAHUEM JICAYKTHBHBIX U MHIYKTHBHBIX YMO3AKIIOUYCHHIH,
YMO3aKIIOYCHUI 10 aHAlOTUH, (HOPMYIHPOBATH TUIOTE3bI O B3aMMOCBS3SIX; CAMOCTOSATEIHHO



BbIOMpaTh crnoco0 pemieHUs: y4eOHOM 3a7a4ud (CpaBHHMBATH HECKOJIBKO BapHAaHTOB pEIICHUS U
BBIOMpATh HauOoJee MOIXOIIINN BapHAaHT C yYETOM CAMOCTOSITENIHO BBIICIICHHBIX KPHUTEPHUCB);
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB Ha OCHOBE OOIIMX XMMHYECKHX CBOWCTB M3yYCHHBIX KIJIACCOB
(rpymin) BemecTB, K KOTOPbIM OHU OTHOCSTCSL.

2) 6a30Bble UCCIIEOBATENIBCKHUE JCHCTBUS: UCIIONB30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUN
MHCTPYMEHT MO3HaHUs; (HOPMYIMPOBATH BONPOCHI, (PUKCUPYIOIINME Pa3pblB MEXKIY peallbHbIM U
KENaTeJIbHBIM COCTOSIHUEM CUTYallMl, OOBEKTa, CaMOCTOATENBbHO YCTAaHABIMBAaTh HCKOMOE U
IaHHOe; (opMUpPOBaTH TMIOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYKACHUH M CYKICHUN APYIHX,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHEHHE; IPOBOIUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY
OIIBIT, HECJIOKHBIA HKCIEPUMEHT, HEOOJBIIOE HCCIIEAOBAHUE I10 YCTAaHOBJIEHHIO OCOOEHHOCTEH
00BEKTa M3Y4EHUSs, MPUUYNHHO-CICJCTBEHHBIX CBS3€H M 3aBUCHMOCTEH OOBEKTOB MEXIY COOOii;
OLIEHUBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIMH, MOITYYEHHON B X0/1€ HCCIEeI0BAHUS
(3KCTIEpUMEHTa); CaMOCTOSITENFHO (OPMYIUPOBAaTh OOOOIICHHWS ¥ BBIBOJBI IO PE3yJIbTaTaM
IIPOBEIEHHOrO HAOJIIOJICHUS, OMbITAa, MCCIENOBAaHUS, COCTABIATh OTUYET O MpPOJETaHHON padore;
BJAJIETh HMHCTPYMEHTAMH OIIEHKH JIOCTOBEPHOCTH TIOJTYYEHHBIX BBIBOJIOB U  00OOIICHMIA;
IIPOrHO3UPOBATh BO3MOXKHOE JajlbHENIIee pa3BUTHE MPOLECCOB, COOBITUN W HX IOCIEICTBUS B
AHAJIOTHYHBIX WJIM CXOIHBIX CHUTYaIlUsX, a TaK)Ke BBIIBUTATH MPEINOJIOKECHUS 00 MX Pa3BUTHH B
HOBBIX YCIIOBMSIX U KOHTEKCTaxX; IUIAHUPOBAHHME U OCYIIECTBJIEHHE Ha MPAKTUKE XUMHUYECKHX
HKCIIEPUMEHTOB, TPOBEICHUE HAOIIOJICHNUH, TIOJTyUYE€HHE BBIBOJIOB IO Pe3yiIbTaTaM KCIIEPHUMEHTA!
oOHapyKeHHe CyIb(paT-HOHOB, B3aUMO/IEHCTBHIE Pa30aBICHHON CEPHOM KUCIOTHI C LIUHKOM.

3) pabota ¢ uH(popmMaLyen: NIPUMEHATh PA3IUYHBIE METO/IbI, HHCTPYMEHTBI U 3alpOoChl IIPU
oucke M oTéope MHGOPMALUU WM AAHHBIX U3 UCTOYHUKOB C YYETOM IPEJIOKEHHON yd4eOHOM
3aJaud W 3aJaHHBIX KPUTEPUEB; BHIOMpPATh, aHATH3UPOBATH M HHTEPIPETUPOBATH HH(DOPMAITUIO
pa3NIUYHBIX BUJIOB M (OPM IPEACTABICHUS; HAXOAUTh CXOJHBIE apryMEHThl (IOATBEpIKIAIOIINe
WIA ONIPOBEPTAOIINE OJTHY U TY K€ HJICI0, BEPCHIO) B Pa3IMYHBIX WH(POPMAIMOHHBIX HCTOYHHUKAX;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (opMy  MpelcTaBieHUs  HUHGPOpMALUU U
WJLTIOCTPUPOBATH PelIaeMble 3aadd HECIOKHBIMUA CXEMaMH, TuarpaMMaMu, HHOU TpaduKoi U ux
KOMOMHAIMSIMU; OLICHUBATh HAJEKHOCTh MH(MOPMALUU IO KPUTEPUSIM, TPEAJIOKEHHBIM YUUTEIEeM
Wi cHOPMYITHPOBAHHBIM CaMOCTOATENBHO; 3((EeKTHBHO 3amOMUHATE W CHCTEMATH3HPOBATH
uHGOpMAlMIO;  HCIONB30BaTh MNpPHU  BBIIOJHEHWHM YYeOHBIX 33JaHUl W B Ipoliecce
MCCIIEIOBATENBCKON JCATENBHOCTH HAYYHO-TIOMYIISIPHYIO JINTEPATYPy XUMHUYECKOTO COJEpKaHUS,
CIpaBOYHBIE MaTepUabl, pecypchl ceTh HTepHeT.

2. OBagieHre yHUBEPCATHHBIMHI YU€OHBIMA KOMMYHUKATHBHBIMH JIEHCTBUAMHU:

1) oOmenue: BocmpUHUMATh M (OPMYJIMPOBATH CYXICHMS, BBIpaXaTb OSMOIMH B
COOTBETCTBHUH C YCIOBHUSIMH U IIEJIIMU OOILIEHUS; BbIpaXkaTh ce0s (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U
MUCHMEHHBIX TEKCTaX; pacro3HaBaTh HeBepOalbHbIE CpEeACTBAa OOIIEHUS, MOHMMAaTh 3HAYECHHE
COITMANTLHBIX 3HAKOB; 3HATh W PACIO3HABATh MPEANOCHUIKM KOH(IUKTHBIX CHUTYAIlMd U CMATYATH
KOH(UIMKTBI, BECTU IE€PETrOBOPbI, MOHMMATh HAMEPEHHUs JAPYrHX, MPOSABIATh YBAKUTEIbHOE
OTHOIIIEHHE K cOOeceHUKY U B KOppeKTHOU (opme hopmynrpoBaTh CBOM BO3PAKEHHUS; B XOJ€
auanora u (WIn) JUCKYCCHM 3ajlaBaTh BOIIPOCHI IO CYIIECTBY 0OCYKJaeMOil TEMBbI U BBICKA3bIBATh
WJeW, HalleJICHHbIE Ha pENIeHWe 33Jadydl W TOJIepKaHhe OJIaroKenaTeIbHOCTH OOIICHHS,
COIOCTABJIATh CBOM CYXJAEHHUS C CYXACHUSMH JAPYrHMX YYaCTHMKOB JHaJIora, OOHApy>XUBaTh
pa3uyre W CXOACTBO TO3UIHI; MyOJIHMYHO MPEACTABISATh PE3yJIbTAThl BHITOTHEHUS XHMHUYECKOTO
SKCIepUMeHTa (Ja00opaTOpPHOTO OMbITa, JAOOpaTOPHOM pabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YYEOHOTO MPOEKTA); CAMOCTOSATEIHLHO BHIOMpATh (hOopMaT BBICTYIUICHHUS C YIETOM IEITH
MpPE3eHTAllMM U OCOOEHHOCTEH ayIUTOPHUM U B COOTBETCTBUM C HHUM COCTaBJIATH YCTHBIE U
MUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MILTIOCTPATUBHOIO MaTepuana;

2) coBMecTHasl IESTEIbHOCTh: MOHUMATh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOU W
WHIUBHIYAIBHOW PaOOTHI IPH PEIICHUH KOHKPETHOW MpOOJIeMbl, 00OCHOBBIBATh HEOOXOAMMOCTD
MPUMEHEHHS IPYNIIOBBIX (POPM B3aUMOJCHCTBUS MPU PELICHUN OCTaBICHHON 3a71auil; MPUHUMATh



LEJIb COBMECTHOM JEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JCUCTBHS MO €€ JOCTUKEHHUIO:
pacnpenenatb poJid, JOTrOBapuUBaThbCsA, OOCYXAATh MpOIECC M Pe3yabTaT COBMECTHOH paboThI;
yMeTh 0000IaTh MHEHUS HECKOJBKUX JIFOJCH, MPOSIBISATH TOTOBHOCTh PYKOBOJHTDH, BBIOJHSATH
MOpYYEHUsl, MOJUUHATHCA; TJIAHUPOBATh OPraHU3alMI0 COBMECTHOW DPAaOOTHI, OMPENENSTh CBOIO
poiib (¢ yu€TOM TPEANOYTEHUH UM BO3MOXKHOCTEM BCEX YYACTHMKOB B3aUMOJICUCTBUS),
pacnpeenarh 3aladd MEXAYy WIeHaMH KOMaHJbl, Y4acTBOBaTh B TPYMHIOBBIX (opmax paboThI
(oOcyxneHusi, OOMEH MHEHHUSMH, «MO3TOBOM IITYpM» M MHBIC); BHITOJIHATH CBOK YacTh PabOTHI,
JOCTUIaTh KaU€CTBEHHBIN pe3ysIbTaT 10 CBOEMY HAIIPaBJICHUIO U KOOPAHUHUPOBATH CBOU JECHCTBHUS C
JNEHUCTBUSIMH IPYTHX WICHOB KOMAaH/IbI, OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOMIHMI MPOIYKT IO
KpUTEPUSIM, CaMOCTOSTEIbHO C(HOPMYIHPOBAHHBIM YYaCTHUKAMHM B3aWMOJICHCTBUSI; CPaBHHUBAThH
pe3yJIbTaThl C UCXOAHOM 3a7a4€il M BKIIAJ Ka)KJOTO 4YJE€HA KOMAaHJbl B JOCTUKEHHUE PE3YJIbTATOB,
pa3nenarb cdepy OTBETCTBEHHOCTH W MPOSBISATH FOTOBHOCTH K IPEACTABICHUIO OTYETA MeEpen
IPYIIION.

3. OBnasieHre yHUBEPCAIbHBIMU YUYEOHBIMU PEryISTUBHBIMU JEHCTBUSIMHU:

1) camoopranmusainus: BBISBISATH MPOOJEMBbI ISl PEUICHUS B YYEOHBIX M KU3HEHHBIX
CUTYaIUsIX; OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0JAX K MPUHATHUIO PEHICHUN (MHIUBUAYAIbHOE,
MPUHATHAE pEIICHUsT B TPYINE, NPUHITHE PEUICHUs TPYIION); CaMOCTOSTEIBHO COCTaBIAThH
QJITOPUTM peLIeHHs 3a7a4u (WM €ro 4acTh), BBIOMpATh CIoco0 perieHns yueOHoM 3a1a4u ¢ yuéToM
MMEIOIINXCSI PECYpCcOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh IMpejiaracMbie
BAPUAHTHI PEIICHUH; COCTaBIATh IUIAH ACHCTBUN, KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM C
Y4€TOM IIOJIyY€HHs HOBBIX 3HAaHMM 00 wu3yyaeMoM oOOBEKTe; Jenarb BbIOOp U Oparth
OTBETCTBEHHOCTbH 32 PEIICHHUE;

2) CaMOKOHTPOJIb: BIAACTh Pa3HBIMU CIOCOOAMU CAMOKOHTPOJIS, CaMOMOTHBAIUA U
pediekcun; 1aBaTh aIeKBaTHYIO OLIEHKY CUTYallMH U MpeJyiaraTh MjiaH e€ U3MEHEHHs; YIUThIBaTh
KOHTEKCT W TIPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPHU PEIICHUH y4eOHOU 3aayH,
aIalITUPOBATh PEIICHHE K MEHSIOMUMCS OOCTOATEIhCTBAM; OOBSACHATH MPUYUHBI JOCTHKEHUS
(HEeMOCTHIKEHUSA) PE3yJbTATOB JACATEIHHOCTH, JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HAaXOJUTh IO3UTUBHOE B IPOM3OILICAIICH CUTyalMH; BHOCUTb KOPPEKTHUBBI B JECATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIHCTB, U3MEHHUBIITUXCSI CUTYallUi, YCTAHOBJICHHBIX OIMIMOOK, BO3HMUKIIIMX
TPYAHOCTEN; OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUSM;

3) SMOIMOHANBHBIA HMHTEIJIEKT: pa3inyaTh, HA3bIBaTh M YIPABIATH COOCTBEHHBIMH
SMOILMSIMHA U SMOIMSMH JIPYTHX; BBISBISATH U aHAM3UPOBATHh MPUYHHBI IMOIUMN; CTaBUThH ceOs Ha
MECTO JIPYroro 4ejaoBeKa, MOHUMaTh MOTHBBI M HAMEPEHUs APYroro 4ejJOBEKa; pPEryJrupoBaTh
Croco0 BBIPAKEHUSI COOCTBEHHBIX IMOITHIA.

4) mpuHsATHE ceOS W JPYTrUX: OCO3HAHHO OTHOCUTHCS K JIPYrOMY UYEJOBEKY M €ro MHEHHUIO;
MPU3HABATh CBOE U UY)KOE MPaBO Ha OMIMOKY; MPUHUMATh ce0sl U APYTUX, HE OCYXKJast; IPOSBIAThH
OTKPBITOCTh; OCO3HaBAaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

HNPEIMETHBIE PE3YJBbTATHBI

1) mpencraBieHHEe O 3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBIEHUH HPUPObI, TOHUMaHHE
00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHUECKON HayKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMIIOHEHTa OOIIed KyJIbTypbl W MPAKTUYECKOM JEATENbHOCTH YeJOBEKa B  YCIOBHSX
COBPEMEHHOT0 00I11eCTBa; TOHUMAaHNE MECTa XUMHUH CPEAH JIPYTHX €CTECTBEHHBIX HayK;

2) BiaJeHHE OCHOBaMM IOHATUHHOIO ammapara ¥ CHMBOJIMYECKOTO S3bIKa XUMHU IS
COCTaBJIEHUs] (POPMYJI HEOPraHWYECKHUX BEILECTB, YPAaBHEHHM XUMHUYECKUX PEAKLMH; BIaJeHUE
ocHoBaMu xumuueckoil HoMeHknaTypsl (IUPAC u TpuBHManbHON) U yMEHUE UCHOIL30BATH €€ AJIs
pemieHusi y4eOHO-IIO3HABATENbHBIX 3a/ad; yMEHUE HCIOJIb30BATh MOJAEIM A OOBACHEHHUs
CTPOEHMS ATOMOB U MOJIEKYJT,;

3) BnazeHHe CUCTEMOM XMMHUYECKMX 3HAaHUI M yMEHHE NPUMEHATb CUCTEMY XMMHUYECKHX
3HaHUH, KOTOpasl BKJIIOYACT:



BOXHEHIINE XUMUYECKHE TOHATHUS: XUMUUYECKUN SJIEMEHT, aToOM, MOJEKyJa, BeIIeCTBO,
MIPOCTOE U CJIO)KHOE BEIECTBO, OAHOPOJHAS U HEOJHOPOAHAs CMECh, OTHOCUTEIbHBIE aTOMHAs U
MOJICKYJISIpHAsT MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJSPHBIH 00bEM, OKCHI,
KHCIIOTa, OCHOBaHUE, COJb (CpelHsAs), XUMHUYECKas peakius, peaklUd COCIUHEHUs, peaKluu
pa3NoKEHUs, peaKkIMy 3aMElIeHHs, PeakUuu OoOMeHa, TerioBoH 3(QeKT peakuuu, 5K30- U
SHAOTEPMHUUYECKUE PEaKLUU, PacTBOp, MAccoBasl JOJS XUMHUYECKOrO 3JIEMEHTa B COCAMHEHHH,
MaccoBas JI0JIsl U MPOLICHTHAs: KOHILIEHTpAIUsl BEIIeCTBA B PACTBOPE, SAPO aTOMa, dJIEKTPUUYECKUM
CIION atoma, aToMHasi opOuTanb, pauyC aroma, BaJE€HTHOCTh, CTEIEHb OKHCIIEHUS, XUMUYeCcKas
CBA3b, AJIEKTPOOTPHUIATEIILHOCTD, TMOJSPHAs W HEMOJsIpHAas KOBAJEHTHAs CBSI3b, MOHHAS CBS3b,
METaJJIM4ecKasl CBsi3b, KpHUCTAJUIMUECKas pelieTka (aroMHas, HOHHAas, MeTaJuIMuecKas,
MOJICKYJIIpHAsi), HOH, KAaTHOH, AaHUOH, OJJICKTPOJIUT U HEAIEKTPOIUT, AICKTPOIUTHUYECKAS
JIUCCOLMAIUS, pPEaKIHMM HMOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIIHH,
OKUCJIUTEIb M BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAHOBJICHHUE, SJIEKTPOJIU3, XHUMHYECKOE
paBHOBecHe, 0OpaTUMbIe U HEOOpAaTUMBbIE PEAKINH, CKOPOCTh XUMHUYECKON peaklluu, KaTalnu3aTop,
npeaenbHo gomyctuMas konreHTpanus (I1J1K), kopposus metanios, criassi;,

OCHOBOTOJIAraolue 3aKOHbl XUMHUU: 3aKOH COXPaHEHHUs MacChl, epuoanueckuil 3akoH Jl.
N. MenaeneeBa, 3aK0H MOCTOSHCTBA COCTaBa, 3aKOH ABOraapo;

TEOpUU XHUMHUHU: aTOMHO-MOJIEKYJISIpPHAS TEOPHS, TEOpUs IIIEKTPOIUTHUYECKON JHUCCOIHAIINU,
MPEACTABICHUSI O HAy4YHBIX METOJaX T[O3HaHWs, B TOM YHCJIE€ OKCICPUMEHTAIBHBIX H
TEOPETUUYECKIX METOJIaX UCCIIEeIOBAHUS BEIIECTB U U3YUCHUS XUMHUYECKHUX PEaKIIHii;

4) mpencTaBlieHUE O TIEPUOTUICCKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB (pajnyc
aToMa, 3JIEKTPOOTPUIATENILHOCTh), MPOCTBHIX U CIOXKHBIX BEIIECTB OT TOJOXKEHUS SJIEMEHTOB B
[lepuoanueckoii cucteMe (B MajbIX MEPUOJAX Y TIIABHBIX MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHUS
aToMa; yMEHHE OOBACHATH CBS3b MOJOKEHUS dNeMeHTa B [lepuonnyeckoil cucreMe ¢ YMCIOBBIMU
XapaKTEPUCTUKAMU CTPOSHUSI aTOMOB XUMUYECKHUX AJIEMEHTOB (COCTAB U 3aps]l sjpa, 0011ee Yucio
ANIEKTPOHOB), paclpeAeNieHUEM JJIEKTPOHOB MO IHEPreTUYECKUM YPOBHSM aTOMOB TEPBBIX TpeEX
MEPUOJIOB, KAJIUS U KAJIBIIHS; KIACCU(DUIIMPOBATH XUMUYECKUE FIIEMEHTHI;

5) ymeHue KiacCUPUIUPOBATh XUMHUYECKHE OJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA U
XUMUYECKUE PEaKIUU; OMPENEATh BAJIEHTHOCTh M CTEIECHb OKHCIICHHUS] XUMHUYECKUX JJIEMEHTOB,
BUJI XMMHUYECKOH CBSI3U U TUT KPUCTAJUTMUECKOM CTPYKTYPHI B COEAMHEHUSX, 3apsi/l MOHA, XapaKTep
Cpelibl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM ), OKHUCIUTENb U BOCCTAHOBUTEID;

6) yMeHHe XapaKTepu30BaTh (U3MUECKHEe M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(xucnopon, 030H, BOAOPOA, rpaguT, anmas, KpeMHuH, a3or, gocdop, cepa, XiI0p, HATPUH, KaIUH,
MarHuii, KajabIiil, aTFOMUHUI, kKeJle30) U CIOXKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PACTBOPOB
(Boma, aMMHaK, XJIOPOBOJIOPOJ, CEPOBOIOPOA, OKCHABI M THApPOKCcHIbI MeTawioB [ - IIA rpymm,
amomunus, menu (I1), munka, xenesa (II u 1), okcunsr yrnepona (I u IV), kpemuus (IV), azota u
docdopa (IIT u V), cepst (IV u VI), ceprucras, cepras, a3oTuctas, a3oTHas, ¢hochopHasi, yroabHasi,
KpEeMHHUEBasi KUCJIOTa U MX COJIH); YMEHHE MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB
B 3aBUCHMOCTH OT MX COCTaBa W CTPOCHMS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT MX CBOWCTB,
BO3MOXXHOCTh TMPOTEKAHHSI XUMUYECKUX MPEBPAICHU B Pa3IMUHBIX YCIOBHSX, BIMSHHE BEUIECTB
Y XUMHUYECKHUX MPOIIECCOB Ha OPraHU3M YeJIOBEKa U OKPYKAIOILYIO PUPOIHYIO CPENY;

7) yMeHHE COCTaBIATh MOJIEKYJISIPHBIE M MOHHBIE YpaBHEHUS Peakiuil (B TOM YHCIIe peaKIHii
MOHHOTO 0OMEHa M OKHCIUTEIHhHO-BOCCTAHOBUTEIBHBIX PEAKITUH ), MILTIOCTPUPYIOIINX XUMUUYECKHE
CBOMCTBA M3YUEHHBIX KJIACCOB/TPYMI HEOPTAaHUYECKUX BEIIECTB, B TOM YHCIE MOATBEPKAAIOIINX
TEeHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

8) yMeHHe BBIYHCIATH OTHOCHUTEIBHYIO MOJEKYISPHYI0 U MOJIAPHYIO MacChl BEUIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa B COCUHEHHH, MAacCOBYIO JIOJIIO0 BEILECTBA B PacTBOpE,
KOJIMYECTBO BEIECTBA M €r0 Maccy, 00beM ra3oB; YMEHHE MPOBOJUTH PACUEThl MO YPABHEHUSIM
XUMHUYECKUX peakUud M HaXOAWTh KOJIMYECTBO BEIIECTBA, OOBEM U MacCy pEareHTOB WU
MPOJYKTOB PEAKIUY;



9) BnajgeHWEe OCHOBHBIMH METOJAaMU HAy4yHOTO TIO3HaHWS (HAOMIOACHHUE, HW3MEpEHUE,
SKCIIEPUMEHT, MOJEIMPOBAHKUE) MPU H3YYEHHHM BEIIECTB U XUMHUYECKHX SBIEHHUI; yMEHHE
copMynupoBaTh MPoOIEMy U MPEAJIOKUTH ITyTH €€ PEeIICHHs; 3HAHUE OCHOB O€30IacHOi pabOTHI C
XUMHUYECKUMHU BEUIECTBAMH, XUMHUYECKON MOCYI0H U 1TaOOpaTOpHBIM 000pPYy1I0BAaHUEM;

10) Hamuyue MNPaKTUYECKUMX HABBIKOB IUIAHUPOBAHUS U OCYILECTBICHHUS CIEAYIOLIUX
XUMHUYECKHUX IKCIEPUMEHTOB:

M3y4eHHE U ONMcaHne (PU3NIECKUX CBOICTB BEIIECTB;

O3HaKOMJIEHHE C PU3NYECKIMH U XUMHUUYECKUMHU SBIICHUSIMU;

OIIBITHI, WIJIIOCTPUPYIOILIME IPU3HAKY IIPOTEKAHUS XUMUYECKUX pEaKLuii;

U3Y4YEeHHE CIIOCOOOB pa3zesieHusl CMeceii;

II0JIy4E€HUE KUCIOPOJa U U3yUEHHE €r0 CBOMCTB;

MOJIy4e€HHE BOJIOPOJa U U3YUYECHUE €r0 CBOMCTB;

II0JIyY€HHUE YIJIEKUCIIOTO ra3a U U3y4E€HUE €r0 CBOMCTB;

MOJIy4eHHEe aMMHaKa U U3y4eHHe ero CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C OMNPE/IEIIEHHON MacCOBOM J10JIel paCTBOPEHHOT'O BEILIECTBA;

HCCIIEIOBaHKE U OMKMCAHNE CBOMCTB HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

PUMEHEHHE WHAWKATOPOB (JIAKMyca, METHJIOpaH)XKa U (eHondranenHa) s OnpeaeIcHus
XapakTepa cpe/ibl B paCTBOPax KUCIOT U IIEI0YEHH;

U3Y4YEHHUE B3aUMOJIEUCTBUS KHUCJIOT C METa/llaMU, OKCHIAaMH METaJIOB, PAaCTBOPUMBIMHU U
HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;

[I0JIy4€HUE HEPACTBOPUMBIX OCHOBAHHUIA;

BBITECHEHHE OJIHOTO MeTaJula APYTUM U3 pacTBOpa COJIH;

UCCIIeIoBaHNe aM(pOTEPHBIX CBOWCTB THAPOKCH/IOB ATFOMUHUS M INHKA;

pElIeHNEe DKCIEPUMEHTAIBHBIX 3agad 1o TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKHX
COCIMHEHUI;

peLIeHNE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME «DJIEKTPOIUTHUECKAS AUCCOLUALIIS;

pelIeHre SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHelne HeMeTallIbl U UX COeTUHEHUS;

pelIeHne YKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelIne MeTalliibl U UX COCINHEHUN»;

XUMHUYECKHE SKCIEPUMEHTHI, WIIIOCTPUPYIOLIUE MPHU3HAKU MPOTEKaHUsI PEaKIMi MOHHOTO
oOMeHa;

KaueCTBEHHbIE PEAKIIMH HA MPUCYTCTBYIOIIKX B BOJHBIX PACTBOpaxX MOHBI: XJIOPUA-, OpOMU/-,
uoua-, cyiabdar-, pocdar-, kapOOHAT-, CUIMKAT-aHUOHBI, TUAPOKCUI-UOHBI, KATUOHBI aMMOHMS,
MarHusi, KaJblius, aTFOMUHUS, kene3a (2+) u xenesa (3+), meau (2+), MHKa;

YMEHHUE TPEACTaBIATh pe3yibTaThl SKCIIEPUMEHTa B (OpPME BBIBOJIOB, J0Ka3aTeIbCTB,
rpaduKoB U TaOIUI U BBISBISATH IMIUPUYECKHE 3aKOHOMEPHOCTH;

11) Bnasenue mnpaBwiaMu O€30MacHOrO OOpalleHHs C BEIIECTBAMM, HCIOJIb3YyEeMBIMH B
MOBCEIHEBHOM JKM3HHU, MpaBUJIaMH TMOBENEHUS B LEISAX COEpEKEHUs 370POBbS U OKpYKarollen
OPUPOJHOM cpelbl; IOHUMaHWE BpeAa (OMacHOCTH) BO3JCHCTBUS Ha JKUBbIE OPraHU3MbI
OTIpe/IENIEHHBIX BELIECTB, CIIOCOOOB YMEHBIICHHUS U MPEIOTBPALICHUS UX BPEIHOTO BO3JCHCTBUS;
MOHMMAaHHE 3HaYEeHUs )KUPOB, OEIKOB, YIIIEBOIOB JUUIsl OpraHU3Ma YEJIOBEKa;

12) BnajeHWe OCHOBAMM XHMHUYECKOM TPaMOTHOCTH, BKJIIOYAIOIIEH YMEHHE MPaBHIBHO
UCMOJIb30BaTh HM3y4YEHHbIE BEILIECTBA M MaTepuanbl (B TOM YHCIE€ MUHEpalbHble yI0OpeHus,
METaJIJIbl U CIUJIaBbl, MPOAYKTHI MEpepadOTKU MPUPOJIHBIX HCTOYHHKOB YTJIEBOJOPOAOB (YIJif,
MPUPOJHOTO ra3a, HeTH) B OBITY, CETBCKOM XO3HCTBE, Ha MPOU3BO/ICTBE;

13) yMmeHHMe YCTaHABIMBATh CBSI3M MEXKAY pEallbHO HAOIIOIaeMbIMU XUMUYECKUMU
SABIICHUSIMA W TPOIECCaMH, MPOUCXOAAIIMMH B MAaKpO- U MHKPOMHpE, OOBACHATH HPUUHUHBI
MHOT0OOpa3usi BEIECTB; YMEHHE HHTETPUpPOBaTh XMMHUYECKHWE 3HAHHS CO 3HAHUSMHU JPYTUX
y4eOHBIX MIPEIMETOB;

14) mpencraBieHue o chepax MpodecCHOHATBHON NeATEILHOCTH, CBA3AaHHBIX C XUMHEH M
COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH HA JOCTUKEHUSIX XMMHUECKON HAYKH, YTO MO3BOJIUT



o0yJaromuMcsi paccMaTpuUBaTh XUMHIO Kak cdepy cBoeil Oyaymieir npodeccnoHaabHON
JEATENLHOCTH M CAETAaTh OCO3HAHHBIM BBIOOP XMMHUH KaK IPO(HIBHOTO IpeIMeTa IpH Mepexoie Ha
YPOBEHb CPEJHET0 0011ero 00pa3oBaHus;

15) Hanuume ombITa pabOTHI ¢ Pa3IMYHBIMU NCTOYHHKAMU MH(POPMAIMU 110 XUMHUH (HaydHAs
U HAYYHO-TIOMYJISIpHAsl JIMTepaTypa, CJIOBapd, CHPABOYHUKH, HMHTEPHET-PECYpChl); YMEHHE
OOBEKTHUBHO OIIEHMBATh HMH(MOPMAIMIO O BEIIECTBAX, HMX IPEBPALICHUSAX M MPAKTHUYCCKOM
IPUMEHEHHH.

8 knace

ITo okoHwyanuu 8§ Kiacca y4eHUK HAyUUTCS

1) packpeiBaTb CMBICI OCHOBHBIX XMMHYECKHMX IIOHSATHUH: aToOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, IPOCTOE BEIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOpPOIHAs W HEOAHOPOJHA),
BaJICHTHOCTb, OTHOCHUTENIbHAsl aTOMHAasi M MOJIEKYJISIpHas Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBasi A0Jsl XUMUYECKOTO dJIEMEHTa B COSUHEHUH, MOJISIPHBIH 00bEM, OKCHUI,
KHCJIOTa, OCHOBaHUE, COJIb, AJIEKTPOOTPULATENIbHOCTD, CTENEHb OKUCICHUS, XUMUYECKasl peakLus,
KIaccupUKalysg peakiHii: peakuy COCIUHEHUs, pPeaKlUWd PaszNIOKEHUs, peaklud 3aMelleHUs,
peakuu 0OMeHa, 9K30- W SHJOTEPMUYECKHE PEaKIUH; TEIIOBOM 3((EKT peakiuu; sapo aToma,
ANEKTPOHHBINA CJIOW aTtoma, aTOMHasi OopOuTalb, paAuyC aToMma, XUMUYecKass CBS3b, MOJISpHAs U
HEMnoJisipHasi KOBaJE€HTHAas CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBas A0
BellecTBa (MIPOLIEHTHAS KOHIICHTPAIHs) B pacTBOPE;

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX HMOHSTUH (CM. M. 1) U NpuUMEHATh
9TH MOHSATHUS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAILCHUM;

3) UCIONB30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTAaBIICHHUS ()OPMYIT BEIIECTB U yPaBHEHUI
XUMHYECKHUX PEaKIIN;

4) ompenensTh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEJUHEHMSIX; CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX; NMPUHAJICKHOCTh BEILECTB K OINpPeNeIEHHOMY
KJIacCy CO€IMHEHMH 10 ¢dopMmyiaM; BHUJ XUMHUYECKON CBs3M (KOBAJICHTHass W WOHHAs) B
HEOPraHUYECKUX COCIUHECHMUSX;

5) packpeiBaTh cMbici llepuomuyeckoro 3axona /. M. MenneneeBa: 1eMOHCTPHUPOBATH
MIOHMMAaHHUE TEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT UX IIOJIOKEHUS B
[leproanueckoil cucreMe; 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYeHHs, 3aKOHAa ABOTrajpo; OMHCHIBATh M XapaKTepU30BaTh TaOIMUHYIO (GopMy
[leproanueckoit CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHITHUS «TJaBHas noiarpynna (A-
rpynmna)» u «mnobouHas noxarpynmna (b-rpymnma)», manele u OoJbIIME MEPUOABI; COOTHOCHUTH
0003HaYeHUsI, KOTOpble UMeITcS B Tabnuie «llepuoanueckas cucteMa XMMHUYECKHX IJIEMEHTOB
. U. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB
(cocTaB u 3apsn sapa, 00IIee YUCIO 3JIEKTPOHOB U paCHpe/IesIeHNE X M0 3JIEKTPOHHBIM CIIOSIM);

6) KiIacCH(pUIUPOBATh XUMHUECKHE 3IIEMEHTHI; HEOPraHWYECKHE BEIIECTBA; XMMUYECKHE
peakuuu (1Mo YUCIy ¥ COCTaBY YYaCTBYIOLIUX B PEAKIUU BEIIECTB, IO TEILIOBOMY P (DeEKTY);

7) XapakTepu3oBaTh (ONHUCBHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TOJTBEp)KJasi ONUCaHHE MpUMEpaMH MOJIEKYJISPHBIX YpPaBHEHHUH COOTBETCTBYIOLIMX
XUMHUYECKHUX PEaKIINA;

8) mporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOI'O COCTaBa;
BO3MO>XHOCTH NPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUN B pa3JIMYHBIX YCIOBUSIX;

9) BBIUMCIATH OTHOCHUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BELIECTB; MacCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEHTa M0 (hopMyJie COSAMHEHHs; MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOAUTDH PACUETHI MO YPABHEHHUIO XUMUYECKOM peaKIuy;

10) nprMeHSTh OCHOBHBIE OIEPALMH MBICIUTEIBHON ICATEIPHOCTH — aHAlU3 M CHHTES,
CpaBHEHUE, 00001IeHIEe, CHCTEMATH3AIUIO0, KJIACCU(PUKAIUIO, BBISIBIEHUE TPUUYUHHO-CIIEICTBEHHBIX



CBsI3ell — AJId U3YUCHUA CBOIICTB BCUICCTB U XUMHNYCCKUX peaKL{Hﬁ; CCTCCTBCHHO-HAYYHBIC MCTO/AbL
MO3HaHKs — HAOJIOICHHE, U3MEPEHHE, MOICIIMPOBAHUE, SKCTIEPUMEHT (peasIbHbII U MBICTICHHBI);

11) cnenoBaTh mpaBWJaM  MOJb30BaHHS XMMHUYECKOW TMOCYJOH U J1TaDOpaTopHBIM
000pyIOBaHUEM, a TAK)Ke MMPaBUIaM OOpPAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHSIMHU
10 BBITIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB 110 TOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX
BeIecTB (BOAOPOIA U KUCIOPOa), IPUTOTOBJICHHIO PACTBOPOB C ONPEACIEHHON MacCOBOM J10JIeH
paCTBOpéHHOFO BCHICCTBA, IIJIAHUPOBATH W IHPOBOAUTH XHUMHUUYCCKHUC OKCIICPUMCHTHI 110
pacro3HaBaHWIO PACTBOPOB INEJIOYCH W  KHUCIOT C IIOMOIIBIO HHIMKATOPOB  (JAKMYC,
denondranenH, METUIOPAHK U JIp.).

9 kjaacc
ITo oxoHuanum 9 Kj1acca y4eHUK HAyYUTCS

1) packpblBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX MOHSITHI: XUMHUYECKUH DJIEMEHT, aroM,
MOJIEKYJ1a, WOH, KAaTHOH, AaHUOH, IIPOCTOE BEIECTBO, CJOKHOE BEIECTBO, BAJIEHTHOCTD,
3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCICHUS, XUMHUYECKas peakuusi, XUMUYECKas CBs3b,
TEIVIOBOM 3(pPeKT peakuuu, MoOJb, MOJSPHBI 00BEM, pacTBOpP; SJIEKTPOIMUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT JTUCCOLMAIUs, pEaKlUud HOHHOro oOOMEeHa, KarTajau3aTop, XHUMHYECKOoe
paBHOBEcHE, 0OpaTUMble U HEOOpaTUMbIE PEaKlMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEaKIUH,
OKHUCIIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBJICHHE, aJIOTPONHs, aM(pOTEpPHOCTH,
XUMHUECKas CBSA3b (KOBAJIEHTHAs, MOHHAs, METaJJIM4YeCcKast), KpUCcTaUInyecKasl penérka, Koppo3us
METaJUIOB, CIUIaBBI; CKOPOCTh XWMHUYECKOW pPEaKUUH, NPENebHO IOMYCTUMas KOHLIEHTpalUs
(ITAK) BemiecTBa;

2) WIUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSTHUN (CM. M. 1) ¥ mpUMEHSTh
9THU TIOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUI;

3) UCTOIB30BaTh XUMHYECKYIO CHMBOJUKY JUIsI COCTaBlIeHUs (GOpMYIT BELIECTB U ypaBHEHUI
XUMHYECKUX PEAKIINI;

4) ompenensTh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJIEMEHTOB B COCAMHEHHUAX
Pa3IMYHOIO COCTaBa; MPUHAAJIC)KHOCTh BELIECTB K ONPEIENIEHHOMY Kjaccy COEAMHEHHH II0
dbopMynaM; BHII XUMHYECKON CBS3HM (KOBaJIeHTHasl, MOHHAs, METAIIMYeCKas) B HEOPraHMYEeCKHUX
COEMHEHMX; 3apsi] HOHA 0 XUMHUYECKOW (opMmyse; XapakTep Cpelbl B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAIIIMYECKOM PEeIIETKH KOHKPETHOTO BEIIECTBA;

5) packpsiBaTh cMmbich [lepuonnueckoro 3akona J[. . MenzaeneeBa u J1eMOHCTPUPOBATH €TO
MOHMMAaHME: OIMKCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuomndeckoil CUCTEMBbI
XUMHUYECKHUX JJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas moArpymmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», maneie W OoJdbIIMe TEPUOABI; COOTHOCUTH OOO3HAYEHHUS, KOTOpBIC
UMEIOTCS B MEPUOAMYECKON Tabiuie, ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB
XUMUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] s/pa, oOliee YUCIIO IEKTPOHOB U paclpeesieHHe UX 10
ANEKTPOHHBIM CJIOSIM); OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMH B Mpejiesax MaJbIX MEPUOI0B U INIABHBIX MOATPYIII ¢ YUETOM CTPOCHUS KX aTOMOB;

6) kimaccuPUIMPOBATH XUMHUYECKHE 3JIEMEHTbI; HEOPraHMYECKHE BELIECTBA; XUMHUYECKHE
peakiuu (1Mo YMCIy M COCTaBy yYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3 GeKTy, Mo
M3MEHEHHUIO CTeNeHE OKUCIEHUS] XUMUYECKUX IEMEHTOB);

7) XapakTepu30BaTh (ONMUCHIBATH) OOMIHME U crieU(PHUUECKHe XUMUUECKNE CBOWCTBA MPOCTHIX
U CIIOKHBIX BELIECTB, MMOATBEPK/1as ONHUCAHUE MPUMEPAMH MOJIEKYJSPHBIX U MOHHBIX YPaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

8) COCTaBISITH YpaBHEHHS DSJICKTPOIUTHYECCKOW TUCCOIMAIIMN KHCIIOT, IIEJI0oYeld U COJIeH;
MOJHBIE M COKpAaIIEHHBIC YpPAaBHEHHMS pEakUUd MOHHOTO OOMEHA; YpaBHEHHs pEaKLUH,
MTOATBEPKIAIOIINX CYIIECTBOBAHNE N'€HETUYECKON CBSI3U MEXIY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;



9) packpblBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH IMOCPEICTBOM
COCTaBJICHHS AJIEKTPOHHOTIO OajlaHCca ATUX peaKIuii;

10) nporHo3uMpOBaTh CBOMCTBA BEIICCTB B 3aBHCUMOCTH OT HMX CTPOCHHS; BO3MOXKHOCTH
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PAa3JINYHBIX YCIOBUSAX;

11) BBIYHCIATH OTHOCHTEIBHYIO MOJIEKYSIPHYIO M MOJISIPHYEO MAacChl BEILECTB; MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JI€MEHTa M0 (hopMyJie COeAMHEHHs; MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIni;

12) cnemoBaTh  mpaBWJIaM  ITIOJIb30BAaHHMs ~XUMHYECKOH MOCYHoi W 1abOpaTOpHBIM
000pyZ0BaHUEM, a TAK)KE MpaBUJIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLUSMHU
10 BBIMIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB 10 MOJTYYEHUIO U COOMPAHHIO Ia3000pa3HbIX
BEIIECTB (aMMHUAaKa U yIJIEKHCIIOro ra3a);

13) npoBOAMTH peaKL¥M, MOATBEPXKAAIOIINE KAYSCTBEHHBIH COCTAB Pa3JIMYHBIX BEIICCTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOpUA-, OpomMHUA-, MOAUA-, KapOoHar-, Qocdar-, CHUIMKar-,
cynbdar-, FTUIPOKCUA-UOHBI, KATUOHBI AMMOHUS U MOHBI U3YYEHHBIX METAIOB, IPUCYTCTBYIOLIHE
B BOJHBIX paCTBOPaxX HEOPraHUYECKHUX BEILECTB;

14) npuMEHSTh OCHOBHBIE OINEPALUU MBICIUTEIbHON NESITEIbHOCTH — aHAJIU3 M CHHTE3,
CpaBHEHHE, 000OLIEHNE, CUCTEMATU3ALMIO, BBISIBICHUE NMPUUMHHO-CIEACTBEHHBIX CBSI3€d — s
U3Y4YEHHs CBOMCTB BELIECTB U XMUMUYECKUX PEAKINI; €CTECTBEHHO-HAyYHbIE METObI IO3HAHUSI —
HaOJI0ICHNE, U3MEPEHUE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICIICHHBIN).

4. TemaTH4eckoe IVIAHUPOBaHUe

Ne Tema KomnuecTBo yacos ANIEKTPOHHbIE (LU(PPOBBIE)
o0pa3oBaTesbHbIE PECYPCHI
8 kaacc
1 XuMust — 5 Xumus B cucTeMe HayK. MeTobl
BaXHas IIO3HAHHUA B XUMUHU
o0acth https://uchebnik.mos.ru/material/com
€CTeCTBO3 mon/FizikonModule/13307?menuRefe
HaHWS U rrer=catalogue
IMPpaKTUICC HpeI[MeT XUMHUHU
KOH https://uchebnik.mos.ru/material/app/3
JeSITeTIbHO 51161?menuReferrer=catalogue
CTH JIaGopaTopHoe 000pyI0BaHUE U €r0
YCJIOBCKaA HAa3HAYCHUC

https://uchebnik.mos.ru/material/app/2
15949?menuReferrer=catalogue
[IpaBuna u npuémsl 6e30macHoOM
paboThI ¢ 1abopaTOPHBIM
o0opynoBaHueM
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11560?menuRefe
rrer=catalogue

CrniocoOsI pa3fieneHus cMecei
https://content.edsoo.ru/lab/item/39/
Yucteie BemecTBa 1 cMecH. CriocoObl
pazaeneHus cMecen
https://uchebnik.mos.ru/material/app/1
71014?menuReferrer=catalogue




Konuenrpauust pactsopoB. MaccoBast
JIOJISL paCTBOPEHHOTO BEIIECTBA
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11388?menuRefe
rrer=catalogue

N3yuenue GU3NIECKUX U XUMHYCCKUX
SIBIICHHI
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11284?menuRefe
rrer=catalogue

dusnueckue U XUMUYCCKUE SIBICHUSI
https://uchebnik.mos.ru/material/app/3
52303?menuReferrer=catalogue
ATOMEBI 1 MOJICKYIJIbL
https://uchebnik.mos.ru/material/app/3
09794?menuReferrer=catalogue
HazBanus xuMu4deckux 371€MEHTOB
https://uchebnik.mos.ru/material/app/1
10376?menuReferrer=catalogue
Pacno3HaBaHu€e COEIMHEHUM C
Pa3IMYHON KPUCTAIIINYECKOMN
peETKOMN
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11482?menuRefe
rrer=catalogue

OTHOCHUTENBHAS MOJICKYJISIpHAA Macca
https://uchebnik.mos.ru/material/app/2
54296?menuReferrer=catalogue

TemaTnyeckas koHTposibHas paboTta Nel «Xumus — BakHasi 0071aCTh €CTECTBO3HAHUS U
MIPAKTUYECKOU IEITENBHOCTH YEIOBEKA

2 BemecTtBa 15 MaccoBas 107151 2JIeMeHTa B
u COCANHCHHUHU
XHUMHYECK https://uchebnik.mos.ru/material/app/1
ue 43967?menuReferrer=catalogue
peakuuu CocraBneHue MoJieNield MOJIEKYJT

BCIICCTB U MOJACIIUPOBAHUC
XUMHUYECKHX PEAKIUH C
HCIIOJIb30BAHHUEM MOJICKYJISAPHOT'O
KOHCTPYKTOpa
https://content.edsoo.ru/lab/item/40
BajenTHOCTE aTOMOB XMUMHYECKUX
JJIEMCHTOB
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11183?menuRefe
rrer=catalogue

OrnpezenieHre BAJIGHTHOCTH TIO
dhopmyne coennHeHHs
https://uchebnik.mos.ru/material/app/2
60183?menuReferrer=catalogue




CocraBnenue GpopmyI 1o
BaJICHTHOCTHU
https://uchebnik.mos.ru/material/app/3
8989?menuReferrer=catalogue
XHWMHWYECKUE YPABHEHUS
https://uchebnik.mos.ru/material/app/1
29188?menuReferrer=catalogue
TuIbl XUMUYECKUX PEaKIHil
https://uchebnik.mos.ru/material/app/1
62737?menuReferrer=catalogue

TemaTnyeckas KOHTPOJI

pHas pabota Ne2 «BemiecTBa 1 XUMUYECKHE PEAKIIAN

KonTtponbHas pabora 3a pumectp 1

3

Bosznyx.
Kucnopon
. Ilonsarue
00

OKCHIAax

5

Kucnopona. CoiictBa kuciopoaa
https://uchebnik.mos.ru/material/app/1
72212?menuReferrer=catalogue
Kucnopoa kak XUMHUYECKUN 3JIEMEHT
" IIPOCTOC BCHICCTBO
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11219?menuRefe
rrer=catalogue

HonyquHe KHCJIOpOda U U3YUCHUC
€ro CBOMCTB
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11526?menuRefe
rrer=catalogue

[Tonyuyenue kuciopoaa U U3y4eHHe
€ro CBOWCTB
https://content.edsoo.ru/lab/item/41/
ITonyyenue kuciopoaa B
MMPOMBINIJICHHOCTH U €0 NPUMCHCHHC
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11553?menuRefe
rrer=catalogue

[IpombllIIIEHHOE MTOTYyYEHUE U
MNPUMCHCHUC KHUCJIIOPOJa
https://uchebnik.mos.ru/material/app/1
77889?menuReferrer=catalogue




Bonopon.
Ilonstue
0
KHCIIOTax
H COJISIX

Bonopoa kak XMMUYECKUH AJIEMEHT U
IIpOCTOC BEIICCTBO
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11106?menuRefe
rrer=catalogue

Bonopoa. DnemeHT u npocroe
BCIICCTBO
https://uchebnik.mos.ru/material/app/1
54536?menuReferrer=catalogue
[Tonydyenue BoIOpOIa U U3YUEHHE €TO
CBOMCTB
https://content.edsoo.ru/lab/item/42/
XHUMHUYECKUE CBOKWCTBA BOJOPOIA
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11915?menuRefe
rrer=catalogue

XHUMHUYECKUE CBOKMCTBA BOJIOPOIA
https://uchebnik.mos.ru/material/app/1
52557?menuReferrer=catalogue

Bona.
PacTtBopbI.
ITonstue
00
OCHOBaHU
X

Boga u ee pusndeckue cBoiicTBa
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11119?menuRefe
rrer=catalogue

BOI[aZ COCTaB, HAXOXXIACHHUC B
MPUPOJIE, CIOCOOBI OYMCTKU
https://uchebnik.mos.ru/material/app/1
60919?menuReferrer=catalogue
IIpurorosnenue pactsopa ¢
OnpeeaEHHON MacCOBOU J10JIEH
BCIIIECCTBa
https://uchebnik.mos.ru/material/app/3
17115?menuReferrer=catalogue
MaccoBas A0JI1 paCTBOPECHHOI'O
BCIIIECTBa
https://uchebnik.mos.ru/material/app/1
58164?menuReferrer=catalogue

Temarnueckast KOHTPOJI

pHas padora Ne3 «Kucnop

oa. Bogopon. Bona. PactBopsh»

6

Komnuect
BEHHEBIE

OTHOIIICHU
s B XUMHUHA

7

KomuuectBo Be1IeCTBA. Mo
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11424?menuRefe
rrer=catalogue

KomuuectBo BEIIeCTBa
https://uchebnik.mos.ru/material/app/1
90086?menuReferrer=catalogue
Pacuets! o YpaBHCHHUAM XUMHYCCKHUX
peakuuii
https://uchebnik.mos.ru/material/app/8
4499?menuReferrer=catalogue

Brranciaenus ¢ NCIOJIb30BaHUEM




MHOHSITUH "KOJINYECTBO BeEIlleCcTBa" U
"MoJiapHas macca"
https://uchebnik.mos.ru/material/app/2
40070?menuReferrer=catalogue
Mousipablii 00bEM. 3akoH ABOraapo
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11407?menuRefe
rrer=catalogue

3akoH ABoraapo
https://uchebnik.mos.ru/material/app/1
55698?menuReferrer=catalogue
3akoH ABorazipo. MossipHbI 00bEM
ra3oB. O0ObEMHBIC OTHOIIICHHS T'a30B
IIpU XUMHUUYCCKUX PCAKIUAX
https://uchebnik.mos.ru/material/app/3
58796?menuReferrer=catalogue

Tematuueckas koHTposibHas paboTta Ned «KonnuecTBEHHbIE OTHOIICHHS B XUMHI

KonTposabHas padota 3a Tpumectp 2

7 OcHOBHBIE
KJIaCChI
HEOpTraHH
YECKUX
COeINHEH
14071

11

Kucnorsr
https://uchebnik.mos.ru/material/app/1
75076?menuReferrer=catalogue
Knaccudukanus kucnor
https://uchebnik.mos.ru/material/app/1
79980?menuReferrer=catalogue
HomeHnkiarypa coneit
https://uchebnik.mos.ru/material/app/4
066?menuReferrer=catalogue

Comu
https://uchebnik.mos.ru/material/app/1
52311?menuReferrer=catalogue
Brinenenne Menu u3 e€ coefMHEHUM
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11102?menuRefe
rrer=catalogue

PH,I[ AKTUBHOCTHU MECTAJIJIOB
https://uchebnik.mos.ru/material_view
/atomic_objects/10126883?menuRefer
rer=catalogue

OcHoBaHUS
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13142?menuRefe
rrer=catalogue

XuMHYECKHE CBONCTBA OCHOBAaHUI
https://uchebnik.mos.ru/material/app/1
81950?menuReferrer=catalogue
Oxcuant
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11644?menuRefe




rrer=catalogue

OKCHUIBI M UX THAPOKCHUIBI
https://uchebnik.mos.ru/material/app/2
2557?menuReferrer=catalogue
H3mMeHenune CBOMCTB T’MAPOKCHIOB
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11269?menuRefe
rrer=catalogue

XUMHUYECKHE CBOMCTBA OKCUJIOB
https://uchebnik.mos.ru/material/app/2
14997?menuReferrer=catalogue
Cocranenue Gpopmys1 THAPOKCHIOB U
cojen
https://uchebnik.mos.ru/material/app/2
47923?menuReferrer=catalogue
XHMHYECKHE CBOMCTBA BOJIBI
https://uchebnik.mos.ru/material/app/1
59928?menuReferrer=catalogue
BzaumoneiicTBre BOABI C METaILIAMU
https://uchebnik.mos.ru/material/app/3
30013?menuReferrer=catalogue
Pemienue OKCIICPUMCHTAJIbHBIX 3a1a4
1o TeMe «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ))
https://content.edsoo.ru/lab/item/43/
I'eneTnyeckue pAAbI
https://uchebnik.mos.ru/material/app/1
99183?menuReferrer=/catalogue
XuMHYECKHEe CBOMCTBA COJICH
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13675?menuRefe
rrer=/catalogue

Temarnueckast KOHTPOJI

pHas pabota Ne5 «OCHOBHBIE KJIacChl HEOPTraHUUECKHUX

COEJIMHEHUI)

8 [Tepnonnu 7 Tpenaxép no teme "llepnoanueckuit
€CKUH 3akoH J[.M.MenneneeBa. Ctpoenue
3aKOH U aroMa. XUMHYECKas CBAI3h"
[Tepuoanu https://uchebnik.mos.ru/material/app/6
ecKast 5137?menuReferrer=catalogue
CUCTEMA CoctaB aTomMa. M30T01mEI
XHUMHYECK https://uchebnik.mos.ru/material/app/1
ux 06740?menuReferrer=catalogue
3JIEMEHTO Pacnipenenenue 351eKTpoHOB 1O
B JI. K. JHEPreTUYECKUM YPOBHSIM
Menenee https://uchebnik.mos.ru/material/app/1
Ba. 07602?menuReferrer=catalogue
Crpoenue

aToMa.




XHUMHYECK
ast CBSI3b.
Oxucnure
JILHO-
BOCCTaHOB
HUTEIIbHBIC
peakiumn

DNEeKTPOOTPULIATEILHOCTH ATOMOB
XUMHNYECKHUX IJIEMECHTOB
https://uchebnik.mos.ru/material/app/2
05617?menuReferrer=/catalogue
XuMudeckas CBS3b
https://uchebnik.mos.ru/material/app/1
21787?menuReferrer=catalogue
CTeleHb OKUCIIEHUS
https://uchebnik.mos.ru/material/app/3
37446?menuReferrer=%?2Fcatalogue

TemaTtuueckast KOHTpobHAsA pabora Ne6 «Ileprognueckuii 3aKoH, CTPOEHUE aTOMA U
XUMHUYECKAsl CBA3bY

KoHTposbHas pabota 3a TpumecTp 3

Wrorosas koHTpoJibHAs paboTa 3a roj

9 kaacc

HOBTOpeH OCHOBHBIE KJIaCCHI HCOPTraHNYCCKUX

He u COCTUHEHUN

yriayosieH https://uchebnik.mos.ru/material/app/2

ue 3HaHUI 9543?menuReferrer=catalogue

OCHOBHBIX XHUMHUYECKUE CBOKMCTBA PACTBOPOB

pa3aciioB KHUCIIOT

Kypca 8 https://uchebnik.mos.ru/material/app/1

KJlacca 8585?menuReferrer=catalogue
THUIbl XUMHYECKUX pEaKIUil
https://uchebnik.mos.ru/material/app/3
55031?menuReferrer=catalogue
HepI/IOI[I/I‘leCKaH CUCTEMA XUMHNUYCCKUX
3JIEMCHTOB
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11889?menuRefe
rre=catalogue

1 OcHOBHBIE N3ydeHue OKUCIUTENBHO-

3aKOHOMC BOCCTAaHOBUTCIIBHBIX peaKuHﬁ

pHOCTH https://content.edsoo.ru/lab/item/45/

XUMHUYECCK CocraBiienue ypaBHeHI/Iﬁ

nux OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIX

peaKI_II/Iﬁ peaKI_II/Iﬁ MCTOAOM 3JICKTPOHHOTO

Oananca
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11320?menuRefe
rrer=catalogue
OKHCIUTEILHO-BOCCTAHOBUTEILHEIE
peaknuu




https://uchebnik.mos.ru/material/app/3
15858?menuReferrer=catalogue
TennoBoit 3¢ ekt XuMUIeCKux
peakuuii. IK30- U SHAOTEPMHUYECKHUE
peakuuu
https://uchebnik.mos.ru/material/app/1
29206?menuReferrer=catalogue
Pacuértrl mo TEPMOXUMHUYCCKUM
YpaBHEHUSAM
https://uchebnik.mos.ru/material/app/3
47783?menuReferrer=catalogue
CKOpOCTh XMMHUYECKOU peaKkilvu.
3aBUCUMOCTD CKOPOCTH OT PA3JIMIHBIX
(hakTopoB
https://content.edsoo.ru/lab/item/46/
CKOpOCTh XMMHUYECKUX PEAKIIHI
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13482?menuRefe
rrer=catalogue

OOpaTtumbie peakiui. XUMUYECKOe
paBHOBECHE
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13169?menuRefe
rrer=catalogue

XHWMHYECKOE PAaBHOBECHE, TEIIJIOBOU

3 (HEKT XUMHUYECKUX PEeaKIIHii
https://content.edsoo.ru/lab/item/49/

TemaTuyeckas KOHTPOII
pEAKLIHIN

bHasA pa60Ta Nel «OcHoBHEIE 3aKOHOMCPHOCTU XUMHNYCCKUX

2 DnekTpon
UTHICCKas
Jccoiua
LU,
XHUMUYECK
ue
peaxuuu B
pacTBopax

8

3HeKTp0JIHTI/I‘{eCKa}I AJucconuanus
https://content.edsoo.ru/lab/item/47/
3HeKTp0JIHTI/I‘{eCKa}I AJucconuanus
https://uchebnik.mos.ru/material/app/1
29323?menuReferrer=catalogue
[TonsiTHE 00 7AEKTPOIUTUYECKOM
AJucconuanmuu
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13129?menuRefe
rrer=catalogue

Cremnenn Juccolalimnu. CunbHBIE U
ci1abble AIIEKTPOIIUTHI
https://uchebnik.mos.ru/material/app/1
29196?menuReferrer=catalogue
PeaKLII/II/I HOHHOr0 OOMeHa B
pacTBOpax AIEKTPOIUTOB. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4
https://content.edsoo.ru/lab/item/50/
Peakiiuu nonHoro ooMeHa
https://uchebnik.mos.ru/material/com




mon/FizikonModule/13228?menuRefe
rrer=catalogue

Jucconuariys coseit, KUCIOT U
OCHOBAaHUU B BOJIHBIX paCcTBOpax
https://uchebnik.mos.ru/material/com
mon/FizikonModule/12880?menuRefe
rrer=catalogue

XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPraHUYICCKHUX
COCMHEHUH B CBETE MPEACTABICHUI
00 TO/
https://uchebnik.mos.ru/material/app/1
30058?menuReferrer=catalogue
IM'uaponus coneit
https://content.edsoo.ru/lab/item/48/
I'maponus coneit. Bogopoaubrit
II0Ka3aTciib
https://uchebnik.mos.ru/material/com
mon/FizikonModule/12831?menuRefe
rrer=catalogue

I'mpponus conent
https://uchebnik.mos.ru/material/app/2
80218?menuReferrer=catalogue

Temaruueckas KOHTPOJI

XUMUYECKUE PEAKIIMU B pACTBOPAX)

pHas padota Ne2 «DnekTponuTudeckas AUCCOIHAIIHS.

3

OOmas
XapakTepu
CTHKA
XUMHYECK
ux
JJIEMEHTO
B VIIA-

TPYIIIBL.
T"anorens!

4

I'anmorensr
https://uchebnik.mos.ru/material/app/2
69781?menuReferrer=catalogue
I"ajoreHbl — OKUCIUTENN U
BOCCTAaHOBUTCIIN
https://uchebnik.mos.ru/material/app/2
1870?menuReferrer=catalogue
l"anorensl: pusnueckue u
XHMHUYECKHE CBOMCTBA
https://uchebnik.mos.ru/material/app/2
33865?menuReferrer=catalogue

XJI0p U €ro CBOMCTBA
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11831?menuRefe
rrer=catalogue

CBolicTBa M NPUMEHEHHE XJI0pPa
https://uchebnik.mos.ru/material/app/1
10076?menuReferrer=catalogue

XJ'IOp 1 €ro COCANHCHUA
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13733?menuRefe
rrer=catalogue

ComnsHast KUCI0Ta U €€ COJIA
https://uchebnik.mos.ru/material/com




mon/FizikonModule/13092?menuRefe
rrer=catalogue

XHMHUYECKHE CBOMCTBA COJISHOM
KHCJIOThI
https://uchebnik.mos.ru/material/app/8
1650?menuReferrer=catalogue
CBOMCTBa TaJIOTCHOB U HX
COCTUHEHUN
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11801?menuRefe
rrer=catalogue

TemaTnyeckas KoHTposbHas paboTa Ne3 «I ajmoreHb»

KonTponbHnas pabora 3a Tpumectp 1

4

O06as
XapaKTepu
CTHKA
XUMHYECK
ux
3JIEMEHTO
B VIA-
TPYIIIIHL.
Cepau eé
COCJIMHEH
us

7

O6u1a;1 XapaKTCPHUCTHKAa HEMCTAJLJIOB
VI rpynner
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13191?menuRefe
rrer=catalogue

Cepa
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13292?menuRefe
rrer=catalogue

CepoBoaopo, cyab(uabt
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13230?menuRefe
rrer=catalogue

Oxcupl cepbl
https://uchebnik.mos.ru/material/app/1
87588?menuReferrer=catalogue
Oxcupsl cepol (IV, VI). Cepuucras
KHCIIOTa, CYIb(UTHI
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13209?menuRefe
rrer=catalogue

Cepnas xucnorta, cynb}arbl
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11796?menuRefe
rrer=catalogue

B3anmoaeincTeue cepHO KUCIOTHI €
METaJlJIaMH
https://uchebnik.mos.ru/material/app/7
4298?menuReferrer=catalogue

Temarnueckast KOHTPOJI

pHas pabota Ned «Cepa u

€€ CoeIMHEHU

5

O61mas
XapakTepu
CTHKA
XUMHNYECCK
X

7

OO6m1as XxapakTeprucTUKa HEMETAIIIIOB
V rpynmsl
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13162?menuRefe

rrer=catalogue




3JIEMEHTO
B VA-
TPYIIIIBL.
A3or,
dochop u
150.4
COCJIMHCH
ust

[Tonoxenue azora u gocgopa B
TIEPUONYECKON TaOIUIE XUMHIECKUX
QJICMCHTOB, CTPOCHUC UX aTOMOB
https://uchebnik.mos.ru/material/app/1
25864?menuReferrer=catalogue

A3zor
https://uchebnik.mos.ru/material/com
mon/FizikonModule/12875?menuRefe
rrer=catalogue

Amvmak. Coin aMMOHHUS
https://uchebnik.mos.ru/material/com
mon/FizikonModule/12817?menuRefe
rrer=catalogue

Oxkcupabl a30Ta
https://uchebnik.mos.ru/material/app/2
49484?menuReferrer=catalogue
A3sotHas kucnora. Hurpatsl
https://uchebnik.mos.ru/material/com
mon/FizikonModule/12905?menuRefe
rrer=catalogue

BzaumoneiicTBre a30THOM KUCIOTHI C
METaJlJlaMH
https://uchebnik.mos.ru/material/app/1
81368?menuReferrer=catalogue
Kpyrosopor azora B npupoae
https://uchebnik.mos.ru/material/app/1
71158?menuReferrer=catalogue
dochop
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11859?menuRefe
rrer=catalogue

AJ'IJ'IOTpOl'IHLIe MOI[I/I(I)I/IKaI_[I/II/I
dbocdopa
https://uchebnik.mos.ru/material/app/1
83688?menuReferrer=catalogue
Oxcun pochopa, oprodochopnast
kucnota, pocdarsl. DochopHbie
ynoOpeHus
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13171?menuRefe
rrer=catalogue

Temaruueckas KOHTPOJI

pHas pabota Ne5 «A3ot, pochop u ux coeuHEHU»

6

O61mas
XapakTepu
CTHKA
XUMHNYECCK
ux
JJIEMEHTO
B IVA-

8

OO6m1as XxapakTeprucTUKa HEMETAIIIIOB
IV rpynmer
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13108?menuRefe
rrer=catalogue

Yraepoa — XUMUYECKUH DIEMEHT U
IIPOCTOC BEIICCTBO




TPYIIIIBI.
Yraepon,
KPEMHHI
U UX
COEJIMHEH
us

https://uchebnik.mos.ru/material/app/1
56962?menuReferrer=catalogue
[Tonyuyenue oxcuna yriepona (IV) u
HU3Y4YCHHUEC €TO CBOMWCTB
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11558?menuRefe
rrer=catalogue

Okcuppl yriaepoaa
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13110?menuRefe
rrer=catalogue

Pacrio3nasanne Kap6OHaTOB
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11948?menuRefe
rrer=catalogue

YroipHasa KHUCI0Ta U €€ COJIN
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13534?menuRefe
rrer=catalogue

[Tonyuenue, cobupanue,
pacino3HaBaHUC ra3oB U U3YyYCHHUC UX
CBONCTB
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11890?menuRefe
rrer=catalogue

Kpemunit
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13144?menuRefe
rrer=catalogue

erMHI/Iﬁ 1 €ro COCANHCHUA
https://uchebnik.mos.ru/material/app/1
88662?menuReferrer=catalogue

Temaruueckas KOHTposibHas padoTta Ne6 « Yriepoa, KpeMHUHN U UX COEAMHEHUSD

KonTtponbHas pabota 3a Tpumectp 2

7 OO6mmme
CBOICTBa
METAJLIIOB

4

CBolicTBa METAIIJIOB
https://uchebnik.mos.ru/material/app/1
5966?menuReferrer=catalogue
MeTtamisl
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13205?menuRefe
rrer=catalogue

dusnueckue cBONUCTBA METAJIOB
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13723?menuRefe
rrer=catalogue

[TonydyeHue MeTannoB
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13463?menuRefe
rrer=catalogue




OO01re XUMHYECKHE CBOMCTBA
METAJIJIOB
https://uchebnik.mos.ru/material/app/1
57082?menuReferrer=catalogue

TemaTudeckas KOHTPOJI

pHas pabota Ne7 «O0ume

CBOWCTBA METAIJIOB)

8

Baxxneim
ne
METAJIIbI
U UX
COeIMHEH
Hst

16

U_[e.]'IO‘IHBIe METAaJJIbI
https://uchebnik.mos.ru/material/app/1
81223?menuReferrer=catalogue
Harpuit u xanui
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13123?menuRefe
rrer=catalogue

[IpumeHeHne CoOeTMHEHNI ETOYHBIX
MCTAJIJIOB U KaJIbLIUA
https://uchebnik.mos.ru/material/app/1
56959?menuReferrer=catalogue
[llenoyHO3eMeENbHBIE METAILIBI
https://uchebnik.mos.ru/material/app/1
87714?menuReferrer=catalogue
Kanpnuii u marauit
https://uchebnik.mos.ru/material/com
mon/FizikonModule/11217?menuRefe
rrer=catalogue

AnmoMuHUI
https://uchebnik.mos.ru/material/com
mon/FizikonModule/12777?menuRefe
rrer=catalogue

OKCI/II[LI U TUAPOKCUBI AJTFOMHUHUA
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13152?menuRefe
rrer=catalogue

AmdoTepHble COeTUHEHUS
https://content.edsoo.ru/lab/item/44/
CBolicTBa COC,Z[I/IHCHI/II71 AJTFOMUHUA
https://uchebnik.mos.ru/material/app/1
56686?menuReferrer=catalogue
Keneso u ero coeguHEHUS
https://content.edsoo.ru/lab/item/51/
XuMHYECKHE CBONCTBA JKeJle3a U €ro
COEJIMHEHU N
https://uchebnik.mos.ru/material/app/1
65559?menuReferrer=catalogue

Temaruueckas KOHTposibHas padoTta Ne§ «BaxkHeire MeTaibl U X COeTMHEHUS»




9 Bemectsa 6
u
MaTepHan
bl B )KM3HU
YyeJIoBEKa

Oprannueckue COeIMHEHUS
https://uchebnik.mos.ru/material/app/1
87240?menuReferrer=catalogue
[TonsTHe 006 OpraHUYECKUX
COCANHCHUAX. yI‘JIGBOl[OpOI[LI
https://uchebnik.mos.ru/material/com
mon/FizikonModule/13350?menuRefe
rrer=catalogue
[IpenenbHble YyriueBOOOPOIbI —
AJIKaHbI
https://uchebnik.mos.ru/material/app/1
81401?menuReferrer=catalogue
[Tonumepst
https://uchebnik.mos.ru/material/app/1
11262?menuReferrer=catalogue

TemaTtuueckas KOHTpPOJIbHasA pa60Ta Ne9 «BemecTBa u MaTCpHaJibl B J)KU3HH YCIIOBCKa»

KontponbHas padoTa 3a TpumecTp 3

Hrorosas KOHTPOJIbHAasA pa60Ta 3a1roq

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
e KosmnuecTBo yacoB DJIeKTPOHHbIE
B uudpossie
2/ Tema ypoka Bcer KOHTpﬁOJII)H Hpakgnqeck 0Gpa30BATENBHBIE
0 bie padoThI ue padoThl pecypesI
Mpemer xunin. Por: Busmioreia LIOK
1 1 https://m.edsoo.ru/ff0d2
yenoBeka. Tena u 100
BEIIECTBA =
bubmuoreka [JOK
2 Homsrie o Metozax 1 https://m.edsogru/fdeZ
ITO3HAHMS B XUMHUHU
27e
[IpakTuueckas pabora
Ne 1 «IIpaBuna
paboTHI B bubnmoreka [JOK
3 nabopaTopuu u 1 https://m.edsoo.ru/ff0d2
NpHEMBI 00PAIEHUS C 3dc
nabopaTopHBIM
o0opyIoBaHUEM)
UucTeie BelecTa U bu6nmoreka [JOK
4 cMmecu. CriocoObl 1 https://m.edsoo.ru/ff0d2
pa3aeneHus cMecen 6ca
[IpakTuyeckas pabora
Ne 2 «Pasnenenue bubnuotexka [JOK
5} cMmeceii (Ha mpumepe 1 https://m.edsoo.ru/ff0d2
OYHCTKH TIOBAPEHHOM 8c8
COJIN)»



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

bu6mmoreka [IOK

6 ATOMBI U MOJICKYJIBI https://m.edsoo.ru/ff0d2
abe
XHUMHYECKHE
3JICMEHTBI. 3HAKU bubmuoreka [JOK
7 (cumBOJIBI) https://m.edsoo.ru/ff0d2
XHUMHYCSCKHX be8
3JICMCHTOB
[IpocThie U CIIOXKHBIC bubmiorexa LHOK
8 https://m.edsoo.ru/ff0d2
BCIIIECTBA
a6c
ATtomHo- bubmuoreka [JOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff0d2
Y4YEHUE ds50
3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB.
XuMudeckas bu6mmoreka [JOK
10 dbopmyna. https://m.edsoo.ru/ff0d2
BaneHnTHOCTH aTOMOB eae
XAMHUYECKHUX
3JICMCHTOB
O
a:;?;:;if;i? bubmuoreka [JOK
11 ) https://m.edsoo.ru/ff0d3
OrtHocuTeNnbHAS 23¢
MOJICKYJIsIpHasl Macca T
Maccosas 10
XHMquczoiom bu6mmoreka [IOK
12 https://m.edsoo.ru/ff0d3
DJIEMEHTA B 50c
COCIMHEHU U =
Komunuecto bu6mmoreka [JOK
13 BenecTBa. MoJib. https://m.edsoo.ru/ff0d5
MounsipHast Macca 230
dusnyeckue u bubmuorexa [JOK
14 XUMHYECKHE SIBICHUS. https://m.edsoo.ru/ff0d3
Xumuueckasl peakius 7fa
IIpusHaku u ycnosus bubnnoreka [JOK
15 MIPOTEKAHUS https://m.edsoo.ru/ff0d3
XUMHUYECKUX PEaKIUi al6
3aKOH cOXpaHEHUS
Maellccm BeHI;)eCTB bubmiorexa LIOK
16 ' https://m.edsoo.ru/ff0d3
XUMHUYECKHE bs8
YpaBHCHHUS T
Breraucnenus
KOJIMYECTBA, MaCChI bubmuoteka [JOK
17 BEIIIECTBA MO https://m.edsoo.ru/ff0d5
YpPaBHEHUSM 708
XUMUYECKUX PEAKLUN
18 Knaccudukanus bubnuoreka [IOK



https://m.edsoo.ru/ff0d2a6c
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
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

XUMHYECKUX PEaKIui
(coenuHeHus,
pas3ioxkeHus,
3aMelIeHus, o0OMeHa)

M. B. JJomoHOCOB —

https://m.edsoo.ru/ff0d3
34

Zzziifonenucx bubmuoreka [JOK
19 https://m.edsoo.ru/ff0d4
O0600mmenue n oca
CUCTEMaTH3aIUs
3HaHUHI
KontponbHas padota
Nel o Teme bubmuotexka [JOK
20 «BemecTBa u https://m.edsoo.ru/ff0d4
XHUMUYECKUEC 290
peaKIIm
Bo3nyx — cMmech
razoB. CocraB bu6mmoreka [JOK
21 Bo3ayxa. Kucnopon https://m.edsoo.ru/ff0d4
— 3JIEMEHT U IIPOCTOE 48e
BemecTBo. O30H
dusnveckue u
XHMHYECKHUE CBOMCTBA bubmuoreka [JOK
22 KHCIopoJia (peakiuu https://m.edsoo.ru/ff0d4
OKHUCJIEHUS1, TOPEHUE). 614
[TonsiTne 06 okcumax
Crioco0bl nostyueHus
ieropotas BuGorea 10K
23 https://m.edsoo.ru/ff0d4
MPOMBIIIIJIEHHOCTH. 973
[IpumeHeHne o
KHCIIOpOo/ia
TemnnoBoii a3 ekt
XUMHUYECKON PEAKLINH,
TOHSITHE O bu6mmorexa [JOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d4
ypaBHEHUH, IK30- U 790
IHIOTEPMHUYECKUX
peaKuusx
Tomnuso (HedTs,
yrojib U METaH). bubmuorexa [JOK
25 3arpsi3HEHHE BO3IyXa, https://m.edsoo.ru/ff0d4
CIIOCOOBI €r0 cda
MIPEIOTBPALICHUS
[TpakTrueckas pabota
Ne 3 o Teme bubmuoreka [JOK
26 «ITonmydenue u https://m.edsoo.ru/ff0d4

cobupanue
KUCIIOpOJia, U3yYCHHE

ae2



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
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

€ro CBOICTBY

Bonopoa — snemeHt

U TIPOCTOE BELIECTBO Eubmorexa LIOK
27 ' https://m.edsoo.ru/ff0d4
Haxoxnenue B 4do
npuponae -
dusnveckue u
XHMHYECKHE CBOMCTBA bubmuoreka [JOK
28 BOJIOpPOJIA. https://m.edsoo.ru/ffod4
[Ipumenenue ddo
BOJIOpOJA
[TonsTHE O KHCTOTAX Eubmoreka LJOK
29 https://m.edsoo.ru/ff0d5
1 COJISIX
0d2
Crioco0bl nosTy4eHust bubnmoreka [JOK
30 BOJIOpOJa B https://m.edsoo.ru/ff0d4
naboparopun ddo
[IpakTuueckas padbora
Ne 4
«Honno :IIEZ " bubmuoreka [JOK
31 i https://m.edsoo.ru/ff0d4
cobupaHue Boopoa, £42
HU3Y4CHHUE €ro T
CBOWCTB»
MossipHblii 00bEM bubnnorexa [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d5
ABoraapo 42e
Brruncinenuns o0béma,
?;);Iaﬂ;[lzc::: peteetea bubmuoreka [JOK
33 https://m.edsoo.ru/ff0d5
U3BECTHOMY 520
KOJMYECTBY BelleCTBa -
Wil 00bEMY
Brruucnenus o00EM0B
ra3oB [0 YPaBHEHUIO bubmuorexa [JOK
34 peakuy Ha OCHOBE https://m.edsoo.ru/ff0d5
3aK0Ha 00BHLEMHBIX 708
OTHOIIIEHUI Ta30B
dusnyeckue u bubmuorexa [JOK
35 XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/ff0d5
BOJBI 87a
CocraB oCHOBaHUM. bubmuorexa [JOK
36 [Tonstue 06 https://m.edsoo.ru/ffod5
MHJUKAaTOpax 9e2
Boaa kak
pHa;chliopeI;THe;:H bubmuoreka [IOK
37 H https://m.edsoo.ru/ff0d5
HEHACHIIIICHHBIC

pactBopbl. MaccoBas
J10JIs1 BEILIECTBA B

b40



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
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

pactBope

[TpakTrueckas pabota
Ne 5 o Teme

«IIpuroroBienue Bu6morexa LIOK

38 pactBopoB € https://m.edsoo.ru/ff0d5
omnpeneEHHon eba
MacCOBOM J0JIeH
PacTBOPEHHOTO
BEIIECTBA»
Jli?; :II()) 0;1:;1;151 padora bu6mmoreka [JOK

39 y https://m.edsoo.ru/ffod6
«Kwucnopoa. Bogopon. 342
Bonxa» —
OKCHIBI: COCTaB, bubmuoreka [JOK

40 Kiaccudukanms, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 64e
[Tonyuenue u
XHMHYECKHUE CBOMCTBA bubmuoreka [JOK

41 KHCJIOTHBIX, https://m.edsoo.ru/ff0d6
OCHOBHBIX U 64e
aM(OTEPHBIX OKCHIIOB
OcCHOBaHUS: COCTaB, bubmuoreka [JOK

42 Kiaccudukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 7ca
[Tonyuenue u bub6nuorexa [IOK

43 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d6
OCHOBaHUI 7ca
Kucnotsr: cocras, bu6mmoreka [JOK

44 Kiaccudukanus, https://m.edsoo.ru/ffOdf
HOMEHKJIaTypa ee2
[lonyuenune n bu6nuorexa [IOK

45 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/ffodf
KHCIOT ee2
Conu (cpennue):
HOMGHKIIATYPa bubnnoreka [JOK

46 ’ https://m.edsoo.ru/00ad
CIOCOOBI noMyeHus, 9474
XUMHYECKHE CBOMCTBA
[IpakTuueckas pabora
Ne 6. Pemienue
9KCIICPUMEHTATBHBIX bu6mmorexa [IOK

47 3a/1a4 10 TeMe https://m.edsoo.ru/00ad
«OCHOBHBIE KJIACCHI 9b7c
HEOPTaHUYECKUX
COCTUHEHUN)
I'eneTndeckas cBs3b bubmuoreka [JOK

48 MEXy Kiiaccamu https://m.edsoo.ru/00ad

HCOPraHNYCCKUX

9a50



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
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

COCTUHEHUN

O06001IeHNEe 1

bubmuoreka [JOK

49 cUucTeMaTu3aIus https://m.edsoo.ru/00ad
3HaHUU 9ch2
KontponbHas padota
Ne3 1o Teme bubmuorexka [JOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad
HEOPTraHUYECKUX 9ela
coenuHeHun"
IIepBble ONBITKU
KsccH kAL busmotexa LIOK
51 https://m.edsoo.ru/00ad
271eMeHTOB. IToHsTHE offa
0 TPYIINaxX CXOJIHBIX =
2JIEMEHTOB
[Tepuoanueckuit
;?;(gl?oznqecmﬂ bu6mmoreka [JOK
52 https://m.edsoo.ru/00ad
CHCTEMa XMMHYECKHX a50¢
anemenToB . U. -
Menaeneena
TepromsL, FpyIms bubmuoreka [JOK
53 ’ ’ https://m.edsoo.ru/00ad
MOATPYTIIIBI a596
CrtpoeHune aTOMOB. bubnnorexa [JOK
54 CocTtaB aTOMHBIX https://m.edsoo.ru/00ad
sanaep. M3oTonsl a342
Crtpoenue
3IEKTPOHHBIX
000JI09eK aTOMOB bu6mmorexa [IOK
55 9JIEMEHTOB https://m.edsoo.ru/00ad
[Tepuonnueckoi aébc
cuctemsl [I. H.
Menneneena
XapakTepucrrka
XHUMHUYECKOr0
3JIEMEHTA MO0 €T0 bu6mmorexa [IOK
56 MOJIOKEHUIO B https://m.edsoo.ru/00ad
[Mepuoanueckoit ag24
cucrteme /1. W.
Menneneena
3HaueHue
IIepuonnueckoro
3aKOHA JJIS Pa3BUTHS bubmuotexa [JOK
o7 HayKU U IpaKkTUKU. [I. https://m.edso0.ru/00ad

. MenneneeB —
Y4€HBIH, IIEAATOT U
IpaXX1aHUH

a96e
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DJIEKTPOOTPHULIATENBH

OCTB ATOMOB bubnmoreka [JOK
58 1 https://m.edsoo.ru/00ad
XUMHYECKUX
aab8
DJIEMEHTOB S
HMonHast xuMmuieckas Eubmiorexa OK
59 1 https://m.edsoo.ru/00ad
CBS3b ac34
KoBanentHas bubmuoreka [JOK
60 MOJISIPHAST XUMHUYECKast 1 https://m.edsoo.ru/00ad
CBSI3b aab8
KoBanenTtHas bubmuoreka [JOK
61 HETIOJIsIpHAS 1 https://m.edsoo.ru/00ad
XHUMHYECKas! CBS3b aab9
bubmuoreka [JOK
62 CreneHb OKUCICHUSA 1 https://m.edsoo.ru/00ad
ae28
OxuciuTenpHo- bubmmnorexa LIOK
63 BOCCTAHOBUTEIIbHEIE 1 https://m.edsoo.ru/00ad
peakuuu b076
OKHCITEIH 1 bubmuoreka [JOK
64 1 https://m.edsoo.ru/00ad
BOCCTAaHOBUTEIIHN
b076
K
Komporsian pagora BuGmorera LIOK
65 - 1 https://m.edsoo.ru/00ad
«CtpoeHue aToma. b486
XHUMHYECKas CBA3L) T
P i .
0663(%) B}:;II:IIGYIE)OK bu6mmoreka [JOK
66 a 1 https://m.edsoo.ru/00ad
CHCTEMATH3ALIIS
" b33c
3HAHWUI
P 7 .
Peseparui ypor BuGmorera LIOK
67 1 https://m.edsoo.ru/00ad
CHCTEMATH3aIUs
. 9ch2
3HAHUNI
P i .
0663(%) B};I;EGYEOK bubmuorexa [JOK
68 = 1 https://m.edsoo.ru/ff0d6
CUCTEMATH3ALIS 1c6
3HaHUHU —
OBIIEE KOJINMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KVIACC

KoJunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka
n/m yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaRanecxne 0BpasoBaTEbHbIE
padoThbI padoThbl pecypesi
[lepunoguueckuii 3akoH. [leproandeckas
1 CI/I(?FCMI; XAMUYECKUX BHGM];C)HTOI[B A" 1 buGnuorexa LIOK
T https://m.edsoo.ru/00adb59
Mengeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XI/IMI/I‘IGCKIPiIX 3JIEMEHTOB IEPBBIX TPEX 1 Bubmiorexa LIOK
p p https://m.edsoo.ru/00adb6b6
TIePUOJIOB
Knaccudukanus u HoMeHKIaTypa bubnunoreka LIOK

3 1 i
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buael XUMHUYECKOH CBSI3U U THUIIBI 1 bubnunoreka LIOK
KPUCTAUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

3) «[loBTOpEHUE U yriuyOiaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanys XuMHUECKUX peaklui Mo 1 bubmuoteka [IOK
pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbchb0
[ToHsiTHE O CKOPOCTH XMMHUYECKON pEeaKIIHH.

7 ITonsitue o FOMI())FGHHI)IX U rere OFSHHI)IL)I( 1 Bubmorexa LIOK

P https://m.edsoo.ru/00adbe9a
peakiusx
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 DakTOpPHI, BIUSIONINE HA CKOPOCTh 1 bu6nmorexa LIOK
XMMHYECKOHN PEAKIIUU U MTOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubmuoreka [{OK

9 1 :
peakiuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLIMALINH. 1 bubmuoreka [{OK

CunbHbIe U clladble JIEKTPOJIUTHI

https://m.edso0.ru/00adcd68
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bu6nmoreka [IOK

11 MouHpIe ypaBHEHNS peaKuuid https://m.edsoo.ru/00add448
X €CKHUE 7 7|

| Sl e B 10K

pel 9 https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUYECKON JUCCOIHAITIT
X €CKHe CBOMCTBA COJIEH B CBETE
13 g I’I;VI I;I:aBH:HHI; opé ;J]'ieK Jz)np;lszecTKoﬁ bubnnorexa LIOK
pel P https://m.edsoo.ru/00add8b2
IUCCOLIMAIINU
14 [Tonsatue o ruapoInU3e CoJIer Bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
. bubnuoreka [{OK

15 O000111eHIE U CUCTEMATH3ALU 3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas paborta Ne 1. «Pemienue bubnnoreka [JOK

16 .
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 o reme

17 <<3JI€II<)TpOJII/ITI/IplIeCKa$I JIACCOLIAIMA. buGnuorexa [JOK

https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKIIUU B PACTBOPAX)»

18 OO01as XxapakTepuCTHKA raJOreHOB. bubmmoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsHa CIIOTA,

19 XIjIIME‘lzCIJjI/IS cIB[oﬁCTJ:sﬂaH rfoﬁﬂ J;Hile bubmoreika HOK

’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpa eckas pabora Ne 2 1o teMme
20 «lPloﬁTHZHHKe :ZIOI?IHH(;FIZ KI/ICJ‘I:)-[TB;[ 11:[3 eHue eé bubmoreika HOK
. i » M3y https://m.edsoo.ru/00ade348
CBOMCTBY
B cie 0 ypaBHE ec

21 i, €CAH QA 3 PEATCHTOD g B BuGmiorexa LIOK
PeaKLHH, - p a https://m.edsoo.ru/00ade488
N30BITKE
OO6mrast xapakTeprcTuka 3J1eMeHTOB VIA- bubnuotexa [JOK

22 ]

TPYIITIBI https://m.edsoo.ru/00ade64a

23 AnnoTponHbie MOIU(UKALIUN CEPBI. bubmuoteka [IOK

Haxoxnenue cepbl 1 €€ COEIMHEHUN B

https://m.edsoo.ru/00ade64a
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npupoje. XMMHYECKHUE CBOMCTBA CEpPbI

24 CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00ade802

o5 Oxcunet cepbl. CepHas KHCIOTa, (PU3HUECKUE bubnmnoreka HOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, JIexKallle B OCHOBE

26 MPOMBIIIICHHOTO CIIOCO0a MOTyYSHHS bubnuoreka [JOK
CEpPHOM KUCJIOThl. XUMUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollel cpelibl COEUHEHUSIMU CEPbI

7 Brruncienne MaccoBOM J0JIM BBIX0/1a bubnunoreka LIOK
MPOYKTA PEAKLINKU https://m.edsoo.ru/00adec8a
OOmiast xapakTepucTrKa 1eMeHToB VA-

28 r HIHLI zAE’»OT pacn OCTpaHEHHE B MIPUPOJIC Bubmiorexa LIOK

PYHTIbL. > pactipoctp . PHPOAC, https://m.edsoo.ru/00adeea6
(bu3HYeCcCKre U XUMUICCKIE CBOHCTBA
AMMHEaK, ero Gu3NIecKue U XUMUIECKHE bubnuorexa [IOK
29 . :
CBOMCTBA, OJIyYCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme
30 «IPIOJI eHHe aNI[)MI/IaKa M3Y4YCHHE €T0 bubmuorexa [IOK
Iy » 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THas KuCNoTa, e€ pusnyeckue u bubmmnoreka HOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHS
B Ka4eCTBE MUHEPAJIbHBIX Y10OpEHUH. bubmuoreka [IOK

32 . :

XHAMHMUYECKOE 3arpsI3HEHUE OKPYXKarOIen https://m.eds0o.ru/00adf518
Cpelbl COeTMHEHUSIMHU a30Ta
®ochop. Oxeun pochopa (V) u pochopnas
33 KI/ICJ‘Iq())TE (I)I/ISI/I‘J-IIG(}:)KI/IS) I/IpXI/I(MI/I)‘{e(:iI)(I/qu) ’ bubmnorexa [JOK
. https://m.edsoo.ru/00adf68a
CBOWCTBA, TIOJIYICHHUE
Ucnons3zoBanne pocdartoB B kauecTBe
34 MHUHEpaIbHbIX z[q())6 (ZHI/II?I 3arps3HeHue Bubmorexa LIOK
PAILHBIX YAOOP L https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpebl hochaTamu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnuoteka [JOK
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(bmnqecm/le 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepona, ux pusndeckue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTHYCCKHIE bubmuorexa [JOK
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KUCIIOTa U €€ COTH Bubmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 110 Teme
38 "I'II)OJI eHue IJ)ICKI/ICHOFO rasa Bubmorexa ITOK
ya T i " https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakiys Ha kKapOOHAT-UOH
39 [lepBoHayanbHbIE MOHATUS 00 OPTaHUYECKUX bubmmoreka [JOK
BEIIECTBAX KaK O COEAUHEHUSX YIIIepoia https://m.edsoo.ru/00ae054e
40 KpeMuunii u ero coeiuHeHUs Bubmmorexa LOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 BKIZ:HG I/IMeHTaJII;)HI)IX 3aj1a4 1o TemMe Bubmiorexa LIOK
pH ! https://m.edsoo.ru/00ae0bf2
«Baxxnennme HeMeTauTbl ¥ X COSAMHEHUS
KonTponbnas padota Ne3 mo teme bubmmoreka [JOK
42 .
«BakHenme HeMeTaJUIbl M UX COSTUHEHUS https://m.edsoo.ru/00ae0el8
OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX
43 3JIEMEHTOB — METAJIOB. MeTajuinueckas bubmuoreka [IOK
CBA3b U METAJUINYECKAS] KPUCTAININYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA METAJLIIOB
XUMHYECKHE CBONCTBA METAJITIOB.
44 OIEKTPOXUMHUUECKUIN PSII HAIPSKEHUH Bubmnorexa HOK
p p P https://m.edso0.ru/00ae1156
METAIIJIOB
OO6mme crmocoOb! MOTYyYEHUsI METAJLIOB.
Crnnasel. Beruncienus no ypaBHEHUAM bu6muoreka [JOK
45 . .
XMMHYECKUX PEAKIUH, €CITU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH
46 [TonsiTHEe 0 KOPPO3UH METAIIOB bubmaorexa LIOK

https://m.edso0.ru/00ae1278
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bu6nmoreka [IOK

4l IHenounbie meTanb! https://m.edsoo0.ru/00ael4b2
48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU BH@HOTeKa LOK
https://m.edsoo.ru/00ael14b2
49 [I{enouyHO3eMeENIbHBIC METAIIIIBI — KAIBIUN U bubmuorexa [IOK
MarHum https://m.edso0.ru/00ae15e8
50 Baxueiinine coequHeHns KajJblUsg BH6J?HOTeKa HOK
https://m.edsoo0.ru/00ae15e8
51 O060011eHNEe U CHCTEMATH3alMs] 3HAHUI
52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS EH6J_IHOTeKa HOK
https://m.edso0.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o Teme bubmmoreka [JOK
"YK&cTkoCTh BOMIBI M METO/IBI €€ YCTpaHECHUS " https://m.edsoo.ru/00aelae8
. bubnunoreka LIOK
>4 AmommHni https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bubmuoreka [IOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0o00111eH1E U CHCTEMATH3AIINS 3HAHUI
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe Eg&?ﬁ;fg;gr?%%% des
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHMSI —— :
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
peaKIui, eClii OJTUH U3 PEarcHTOB JIaH B
60 M30BITKE WIIU COAEPIKUT MPUMECH. ESES?E%T:(;(;(])_[S/I;O%NSO
Beruncierus MaccoBOM TOIM BBIXOA — '
MIPOJYKTa PEaKiuu
61 O0o001IeHrEe U CHCTEMAaTH3allMs] 3HAHUI
62 KontpomnbHast pabota Ne4 o reme
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«BaxkHele MeTaibl U UX COSTUHEHUS»
63 BemectBa u Marepuansl B IOBCEIHEBHOU 1 bubmmoreka [JOK

JKU3HU YEJI0BEKA https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubnmnoreka HOK

Cpelbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHny 3K0JI0THYECKUX 1 bubmmoreka [JOK

pooyem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6001IeHNE 1 1 Bu6muoteka [JOK

cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [IOK

cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHue U 1 Bbu6moreka [JOK

CUCTEMaTU3alUs 3HAHUN https://m.eds00.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensn O.C., OctpoymoB W.I'., Cnagkor C.A., AkninoHepHoe o61iecTBo «M31aTenscTBo
«IIpocsenieHue»
» Xumus, 9 knacc/ 'abpuensin O.C., OctpoymoB U.T'., Cnagkos C.A., AkinonepHoe o0miectBo «M3aaTenscTBO

«ITpocsenieHue»



