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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHMM Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHUU K pe3yJabTaTaM OCBOCHUSI OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0OIIEero 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBE (QeaepadbHON padoyeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENOJaBaHusl Y4EOHOT0 npeaMeTa « XuMuUs»
B 00pa3oBaTenbHBIX opranm3anusix Poccuiickoit deneparuu.

[Iporpamma 1o xumuu Aa€T MPEACTaBICHUE O IENAX, OOl cTpareruu
oOy4eHMs, BOCHUTAHUS MW pPa3BUTHUS OOYyYaOIIUXCA CpPEACTBAMU y4eOHOTO
npeaMeTa, YCTaHAaBJIMBAET 00s13aTeNIbHOE IpeIMETHOE coJiep>KaHue,
npeAycMaTpUBaeT paclpeesieHue €ero Mo KiaccaM U CTPYKTYpUpPOBAaHHE MO
pazienaM W TeMaM MPOrpaMMbl O XHMHUHU, ONPEAENSAECT KOJUYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTEPUCTUKU coJiep>KaHus, PEKOMEHIyEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YYEHUS XUMHM C YU4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKH y4eOHOTO MpoIecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYaromUXCs, ONpeACIsIeT BO3MOXXKHOCTH IpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIHHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs, a TaKKe TPeOOBaHHMM K
pe3ynbTaram oOy4eHHs] XUMUU Ha YPOBHE IeJiel U3ydeHus MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEILHON JIEATEILHOCTH OOYYaIolIerocsi MO OCBOEHUIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIYXKUT OCHOBOM [UIsi (OPMHPOBAHUS MHPOBO33PECHUS
o0Oy4aromierocsi, ero MnpejCTaBICHUl O MAaTepUATbHOM EIUHCTBE MHpPA, BAXKHYIO
poJib urparot (GopMUpPyEMble XHMHUEH MPEICTABICHUS O B3aMMOIPEBPAIICHHIX
SHEPrUd U 00 HBOJIOIMHU BEIIECTB B IMPHUPOJIE, O MYTAX pPEUICHUs Tia00aabHbIX
npo0sieM YCTOWYMBOIO Pa3BUTHSA 4YEJIOBEYECTBA — CBHIPHEBOM, IHEPreTHUYECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3paBOOXPAHECHHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peaiM3allii  BO3MOXKHOCTEH  JJII  CaMOpa3BUTHA |
bopMHUpOBaHUS KYJIbTYphI IMYHOCTH, €€ 0011ei U QyHKIMOHATBLHON rPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBILIUICHUS M TBOPUYECKHX CIOCOOHOCTEH
0oOy4JalIIMXCsi, HABBIKOB HMX CaMOCTOSTENLHOM  y4yeOHOW  JesITeNbHOCTH,
OKCIEPUMEHTAILHBIX M HMCCJIEIOBATEIbCKMX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHOM e TEeILHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IVIsIIa Ha €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyUaOIINXCS;
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CIocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTeCTBEHHO-
Hay4HbIM 3HAHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 3KOJIOTHYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHbie HampaBiieHUs B OOYYEHMM XMMHUU OOECHEUYMBAIOTCS CHEIUPUKON
colepkaHusi  y4eOHOTO  MpeaMeTra, KOTOPBIA  SIBJISICTCS  MEarorudecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011Ier0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTHENBbHBIX 3HAYMMBIX TOHSITUH
OpraHUYECKON XHUMUHU.

CrpykTypa coaep)kaHus MPOrpamMMbl O XUMHUU CPOPMHpPOBaHA HA OCHOBE
CHUCTEMHOr0 mojxoja Kk €€ uizydeHuto. CojepaHUe CKJIQJIbIBACTCSI M3 CHUCTEMBbI
MNOHATUNA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUI O XUMUYECKOU
peakiuu. O0e OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl [0 MPHUHIUITY
MOCJIEI0BATEIbHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUUYECKHUX MPE/ICTaBICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akoHa JI. 1. MeHneneeBa kKak OCHOBHOT'O 3aKOHA XHUMUHU;

— YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOM CBSI3U;

— TMpeicTaBiIeHUM 00 DIIEKTPOIMTHYECKOM JMCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE OAMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEILHO OT OJJHOTO
YPOBHS K JIpyromy, BBINOJHSAS (QYHKIUU OOBSCHEHHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXXHOCTEH MPAKTUYECKOTO0 MPUMEHEHHS U TOJTYYEHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHHEe mporpaMMbl MO XHMHUHM  CIIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEJCTABIICHUS] O XUMUUYECKON COCTABJISAIOLIEH HAYyYHOM KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO U
MEeToJaM TMO3HaHUsS B Hayke. M3yueHne XUMUU TPOUCXOIUT C MPUBICYECHUEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX aloluil MUY,
«buomnorus. 57 knaccel» U «DPu3nkKa. 7 KiIacey.

[Ipy wu3yyeHUH XUMUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHYECKON HAyKH Kak OOJaCTU COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NESATeIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAHUU — Ba)KHEUIKX (haKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJIOKECHUM,
JOCTYMHBIX OOOOIIEHUN MUPOBO33PEHUECKOIO XapakTepa, s3blka HayKH, B
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OpUOOIIEHUM K HaydYHbIM METOJIaM I[I03HAaHUS TP U3YYEHUU BELIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATENIbHOM U Yy4eOHO-HMCCIIEI0BaTENbCKOM
JESITeIbHOCTH, OCBOCHMM NpaBUJl 0O€30MacHOro OOpalleHHs C BELIEeCTBAaMH B
ITIOBCETHEBHOM KU3HU.

[Ipu M3ydyeHUM XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUsl BaXKHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIJIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM00OOpa30BaHUI0, COTPYIAHUYECTBY, CAMOCTOSTEILHOMY IPUHATHUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HMU;

— HamnpaBJIICHHOCTh OOy4YeHHs] Ha  CHCTEMaTHYeCKoe MpUOOIIeHUe
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JESATEIHLHOCTH, HAYyYHBIM
METOJIaM TO3HAaHMS, (POPMUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHre yCIOBUM, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOIUMUCS
OMbITa Pa3zHOOOpa3HON MAESITENIbHOCTH, TO3HAHUS W CAMOINO3HAHUs, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBHIX KOMIIETEHIIMI), WMEIONINX YHHBEpPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue oOmEeH (QYHKIMOHAIBHOW M  €CTEeCTBEHHO-HAY4YHOM
IPaMOTHOCTH, B TOM UHCJI€ YMEHHHA OOBSCHATh M OIICHUBATH SIBJICHHUS
OKPY’KaOIIIEer0 MHUpPA, WCIOJb3Yysl 3HAHUS W OIBIT, MOJYYCHHBIC MPU H3yUYEeHUH
XUMHH, TPUMEHATh WX TpPH pEHIeHHH MNpoOJeM B TMOBCEAHEBHOW KHU3HU H
TPYAOBOH EATEIHHOCTH;

— (QopmupoBaHue Yy OOy4YarOUIMXCSd TYMaHHCTUYECKHMX OTHOIICHUH,
NOHUMAaHUsl [EHHOCTH XHUMHYECKUX 3HAHUW [JI1 BBIPAOOTKH DKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEJAEHUsT B ObITY WU TPYJIOBOM JE€ATEIBHOCTH B LEJAX
COXPAaHEHMs CBOETO 370POBbs U OKPYKAIOLIEH IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOGWis M HANpPaBIEHHOCTH AajbHEHIIEro
0o0y4eHusl.

OOmiee YMCIO YacoOB, OTBEACHHBIX [UIS HW3YYCHHS XHUMHH Ha YPOBHE
OCHOBHOTO 00111€eT0 00pa3oBaHus, cocTaBisaeT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kimacce — 68 JacoB (2 yaca B HEJIEIIO).

LIOKYMEHT MOAMWCAH SNEKTPOHHOM MOAMWCHIO

MYHULUWNAJNIbHOE BIOA)XETHOE OBLLEOBPA3OBATEJIbHOE 25.02.25 08:02 (MSK) CepTudukat 35CBE34922A96E939EA8B0140A943592
YYPEXXAEHMUE "EPLIEBCKASl CPEAHAA LUKOJIA UMEHU C.U. BOYAPOBA",
MNyrayesa WpuHa puropbeBHa, ANPEKTOP




COJEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaILHBIE XUMUYECKHE TOHATHSA

[IpenmeTr xumuun. Ponp XMMUM B )KU3HU 4YEIIOBEKAa. XMMHS B CUCTEME HayK.
Tena m BemecTtBa. du3nuecKue CBOWCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BeulecTB. [loHsiTne 0 mMeTomax mo3HaHUS B XUMUHU. UMCThIE BEHIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE dIEeMEHThl. CHUMBOJIBI XUMHUYECKUX
371€MEHTOB. [IpOCThIE U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckast ¢opmyrna. BaleHTHOCTH aTOMOB XHMHYECKUX 3JIEMEHTOB.
3akoH TMOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCHUTENbHAsE aTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi J0Ji1 XUMUYECKOTO 3JIEMEHTa B
COEJIMHCHHH.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3anMoCBsA3b KOJIMYECTBA,
MAacChl M 4YHCJIA CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

Ou3znuecKkue U XMMUYECKUE SBJICHUS. XUMHUECKas peakius U €€ MPU3HAKU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuUjiaMyd paboThl B J1abOpaTopuu U
npuémMamMu oOpareHus: ¢ J1abopaTopHbBIM 000PYJAOBaHUEM, U3YUCHUE U OMUCAHUE
¢uznuecknx CBOMCTB 00pa3IlOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHHUE
¢usnueckux (TUIaBiIeHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHWE W KOHJACHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKATUBAHUE
MEIHOW MPOBOJIOKHU, B3aUMOJICHCTBUE MeJIa C KUCIOTOM) sIBJICHUH, HAOMI0AeHUE U
OMKCaHUE TPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pa3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapus, pa3ioKeHHE TUAPOKCHUIIA
menu (I1) mpu HarpeBanum, B3auMojielCcTBHE Kele3a ¢ pactBopoM coiu meau (1),
U3Yy4YEeHHE CIOCOOOB pa3/iesieHHus CMECEil: C MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbINIapUBaHUE, JUCTUIUIAIUSA, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH MOBAPEHHON
coiv, HaOJIOJEHWE U  ONHUCAHME  Pe3yJbTaTOB  MPOBEICHUS  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaccChl, CO3[JaHHUE MOJEIEH MOJIEKYII
(IapocTep>KHEBBIX).

BaxxHelne npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3ngyx — cmech razos. CocraB Bo3myxa. Kucinopon — aimeMeHT M mpoctoe
BelecTBO. HaxokaeHue kuciopojga B mpupoje, (U3MYECKHE U XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Oxkcupawl. [lpumenenue xucinopona. CrocoObl
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MOJIyYeHUsI KUCTIopoAa B Jabopatopuul W MPOMBINUIEHHOCTH. Kpyrosoport
kucinopoza B npupojie. O30H — aJioTponHas MoAu(PUKAIIKS KUCIOPO/Ia.

TennoBodt 3hdexT XuMHUecKoW peakiuu, TEPMOXUMHUYECKHUE YpPaBHEHHS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO A (dexTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BenlecTBo. HaxoxkaeHue Bopopona B
npupoae, (U3MYECKHEe U XHUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Monsipablit 00BEM Ta30B. PacuéThl 10 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcrBa BOAbl. Boma kak pactBopurens.  PacTBopsl.
HacelllieHHBIE M HEHACHIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 70Jisl BellleCTBa B pacTBOpE. XMMHUUYECKHE CBOMCTBA BOJIbI. OCHOBaHUS.
Poisib pacTBOpOB B mpupoji€ U B KU3HU 4elloBeKa. KpyroBopoT BOJIbI B MPUPO/IE.
3arpsA3HeHre NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyrome. HomeHnknatypa okcujoB. Du3nMYecKHe W XUMHUYECKHUE
CBOMCTBa OKCUIOB. [losrydueHrne OKCUI0B.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [loyuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. @usnyeckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psan aktuBHoctw MetayuioB H. H. bexerosa.
[Tonyuenue KuUCIIOT.

Comu. Homenkiarypa coneii. @U3NYECKUEe U XMMHYECKUE CBOKMCTBA COJIEH.
[Tonyuenue conen.

['eHeTnueckas CBI3b MEXKAY KIACCAMU HEOPraHUYECKUX COECTUHEHUM.

Xumuueckuit IKCnepumenm:

KAQ4EeCTBEHHOE ONPEJECICHHUE CONEPKAHUs KUCIOPOJA B BO3AyXE, MOIYyUYCHHE,
coOupaHue, paclio3HaBaHHE W M3Y4YEHUE CBOMCTB KHUCIOPOJA, HAONIOJEHUE
B3aMMOJICICTBUSL BELIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpameHusi TOpeHus (moXkapa), O3HaKOMJIEHHWE C oOpasliaMu OKCHIIOB U
OMMUCAaHUE HX CBOWCTB, MOJy4YEHUE, COOMpaHUE, pPACINO3HABAHUE W HU3YUYCHHE
CBOMCTB BOJIOpOJia (TOpeHue), B3auMojehHcTBHE Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUJEOMATEPUAJIOB), HAOMIOJACHUE OOPa3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEILIECTBA, B3aUMOJECUCTBUE BOJBI C METAJIIAMHU
(HaTpyieM ©  KanbleM) (BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPHANIOB),
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UCCIIEJOBAaHUE O00pa3LOB HEOPraHMYECKHWX BEIIECTB pPa3jMYHBbIX KIACCOB,
HaOJI0IeHNe U3MEHEHHsI OKPACKU MHIUKATOPOB B PacTBOpPax KUCIOT U ILEJIOYeH,
uzydyeHre B3aumozeiicTBusi okcuga menu (II) ¢ pactBopoM cepHOM KHCIIOTHI,
KHCJIOT C METajulaMH, PEaKUHW HEUTpAIM3aliM, II0Jy4YeHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO MeTajlla JIPYyTMM M3 PacTBOpa COJM, pelICHUE
AKCIEPUMEHTAJIBHBIX 3a/ad N0 Teme «BaxHelmme Kiacchl HEOPraHUYECKUX
COEIMHEHUIY.

HHepuoauvyeckuit 3axkoH u Ilepuoauyeckass cucreMa XMMHYECKHUX
iemenToB JI. WU. MenageneeBa. CtpoeHue aroMoB. XUMHYECKasi CBSI3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KIAacCU(PUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX 3JEMEHTOB (LIEJOYHbIE W IIEJIOYHO3EMENbHbIE METalIbI,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(OTEPHbIE OKCHUIbI
Y TUAPOKCUBI.

[lepuonnueckuii 3axoH. [leppoauueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuonHas ¢ JjIuHHONEepuUogHas  (HOpMbI
ITepuonnueckoi cucremel xumuueckux 3yeMeHToB 1. M. Menneneesa. Ilepuoaer
U rpynnsl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpA, HOMEpPOB IIEpUONA HU
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3otonbl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aroMOoB NepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepnomnueckor cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxenuto B [lepuoanueckoit cucteme . . Menaeneena.

3aKOHOMEPHOCTM WM3MEHEHHUS paJnyca aTOMOB XHWMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnognueckoro 3akoHa u I[leprnoanueckon cuCTeMbl XUMUYECKHAX
JJIEMEHTOB I pa3BuUTHA Hayku M npaktuku. . M. MenneneeB — y4€HbIM U
IPAKIaHUH.

Xumuyeckast cBA3b. KoBaseHTHas (MoOJsipHasT W HENOJISIpHAsi) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMHUYECKHUX 3JIEMEHTOB. MIOHHAsI CBSI3b.

Crenenp  okuciieHHs.  OKHCIUTEIBHO-BOCCTAHOBUTENIbHBIE  PEAKILIUU.
[Ipoueccsl OKUCIEHHS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3yuyeHue oOpa3lOoB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCUIA ILMHKA C pacTBOPAMHM KHMCJIOT M LIEJIOYEH, INPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLHAN
(ropeHue, peakiuu pa3aoKeHUs, COEAMHEHN).

Mercnpeomemmubnie ceaszu
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Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpH HM3yYEHHMM XUMHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
IOHATUM, TaK U MOHATHUM, SBIISIOIIUXCS CUCTEMHBIMU Il OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAYYHBINH (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukanusa, TMepUuoJAUYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUMN 3apsi, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PU3NYECKUe BETUUYUHBI, €AUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: poTocunTes, ApiXxanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKAs peaKkIus

[lepnonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, KM, KaJdbLUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHHUEM 3JEMEHTOB B Ilepuomnueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHUJAbI XUMHUYECKOW CBSI3U. THIBI KPUCTAILTAYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccuduxanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIaCCaM HEOPraHUYECKUX
COEJIMHEHU, TEHETUYECKAs CBSI3b HECOPTAaHUYECKUX BEIIECTB.

Knaccudukanust XuMU4ecKuX peakiyii Mo pa3auyHbIM MpU3HaKaM (M0 YUCTY
U COCTaBy YYaCTBYIOIIUX B PEAKIUH BEMIECTB, MO TETUIOBOMY 3P (dEKTy, o
U3MEHEHUIO CTENEHEW OKHCICHUS XMMUYECKUX 3JIEMEHTOB, MO OOpAaTHUMOCTH, MO
YYaCTHIO KaTaau3aTtopa). JK30- U SHAOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKUE
YpaBHEHUSL.

[Tonsitue o ckopoctn xuMuyeckod peakruu. [loHsTHEe 00 00paTUMBIX U
HEOOpATHUMBIX XMMUYECKUX peakiusax. [IoHsTHE 0 TOMOT€HHBIX U T€TePOre€HHBIX
peakuusax. [lonarue o karanuze. llonsatre 0 xumuueckoM paBHOBecuU. DaKTOPBHI,
BIIASIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKUMU U IIOJ0KEHHUE XUMHUYECKOIO

paBHOBECHSI.
OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHOM ~ PEaKUUH. CocraBnenue YpaBHEHUU
[OKYMEHT MOAMWUCAH 3/TIEKTPOHHOM MOANUCHIO
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OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCHOJb30BAHHEM  METOJa
3JICKTPOHHOTO OajaHca.

Teopust PIEKTPOIUTUYECKON TUCCOLMAIMU. DIEKTPOJIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, aHnonsl. MexaHu3M AMCCOIMALMK BEMIECTB C Pa3IUYHBIMU BUJIAMH
XUMHUYECKO# cBsizu. Ctenens aucconuanuu. CUIIbHBIC U C1a0bIe JIEKTPOJIUTHI.

Peakiiuu nonHoro ooOMeHa. Y cioBusl MPOTEKAHUS PEaKlnii HOHHOTO 0OMEHa,
MOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHUs peakuuid. CBOICTBAa KHUCIOT,
OCHOBAaHMM W COJE B CBeTEe TNPEACTABICHUH 00 DJICKTPOJIMTHYECCKON
mucconuannu. KauecteeHHble peakiiuu Ha MOHBL. [[oHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJENSIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHMYECKUX
BEUIECTB — METAJJIOB M HEeMeTaJsIoB (rpadura M anmasza), CIOXKHBIX BELIECTB
(xJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaKIuu
OT BO3JICUCTBUS PANIMYHBIX (PAKTOPOB, HCCIEAOBAHHE DJIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, IMpollecca AUCCOIMAIUM KUCIOT, IIeJIoued u  cosei
(BO3MOXHO  KCHOJIb30BAaHME BHJEO MaTepuajoB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUS  peakiuid  HOHHOTO  OOMEHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, O0O0pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peakiuu pasliokKEHUs, COCIUHEHHS), PacliO3HABAaHWE HEOPraHUYECKHUX
BEIIECTB C TIOMOINbIO KAUEeCTBEHHBIX pEaKIMid Ha HOHBI, pEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTanibl U UX cOeTUHEHUS

OO6mas xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3UYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHMUYECKHE CBOWCTBA Ha TMpuUMepe XJopa
(B3aMMOJICCTBME C METa/lIaMH, HEMeTalaMu, Iiejodamu). XJIOPOBOJOPO/I.
ConsHass KHCIIOTa, XMMUYECKHE CBOMCTBA, NOJIydeHUE, NIPUMEHEHME. JlercTBre
XJOpa M XJIOPOBOJIOPOJA HAa OpPraHW3M 4eloBeKa. BaxHeimme XIopuasl U UX
HAXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka 31emMeHTOB VIA-rpynmbei. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue u (pU3MYecKue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOa U CePhbl. AJUIOTPOITHBIE MOIU(MUKAIINHN KUCIOPOIa
U cepbl. XMMHUYECKHE CBONCTBa cepbl. CepoBOMOPO, CTpoeHHE, (QU3HYECKHE U
XxuMuueckue cBorctBa. OKCHABI Cepbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHUJOB.
CepHas kwuciora, (Qu3nUecKkue © XHMHYECKHE CBOMcTBa (0OmME Kak
NPEICTaBUTENsT Kjlacca KHUCIOT W chenudpuieckne). XUMUYECKHE pEaKIuH,
JeXalue B OCHOBE MPOMBIIIUICHHOTO CMOco0a TMONyYeHUS CEPHOM KHCIIOTHI.
[TIpumenenue cepHoit KUcOThl. ColM CEPHOUM KUCIOThI, KAYECTBEHHAS peaKklys Ha

LIOKYMEHT MOAMWCAH SNEKTPOHHOM MOAMWCHIO

MYHULUWNAJNIbHOE BIOA)XETHOE OBLLEOBPA3OBATEJIbHOE 25.02.25 08:02 (MSK) CepTudukat 35CBE34922A96E939EA8B0140A943592
YYPEXXAEHMUE "EPLIEBCKASl CPEAHAA LUKOJIA UMEHU C.U. BOYAPOBA",
MNyrayesa WpuHa puropbeBHa, ANPEKTOP




cynb(ar-uon. HaxoxxneHnue cepbl u €€ COCAMHEHHN B TPHUPOAC. XUMHUYECKOE
3arpsA3HEHHE OKPYXAIoIIEe cpenbl COEANHEHUSAMH CEPbl (KUCIOTHBIE JOKIH,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6miass xapaktepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCICHHS. A30T, pactupoCTpaHEHUE B MPUPOJIE,
dbusnueckre U xumMuueckue cBorctra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
busnueckre U XUMUYECKHUE CBOMCTBA, MOJydeHHe U npuMenenne. Colld aMMOHUS,
ux pU3MUECKre U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIOTa, €€ MojydyeHue, (U3HUYEeCKUe U XUMHYECKUE
cBOlcTBa (0OIIME Kak MpEeACTaBUTENS Kiacca KUCIOT M CcHenudUuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEPAJIbHBIX
ynoOpeHnii. XuMUYEeCKOE 3arpsi3HEHHE OKPYIKaIOIIeH Cpelibl COeIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOKAM, 3arpsi3HEHHE BO3/yXa, IMOYBBI U BOAoéMOB). Docdop,
ajutoTponHele Moaudukauuu (ochopa, puznyeckue M XUMUYECKHUE CBOMCTBA.
Oxcup pochopa (V) u pochopras kuciora, pusndeckre U XMMHYECKHAE CBOMCTBA,
nosydenue. Mcnonb3zoBanue hochatoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

Ob6mas xapakrtepuctuka 31emMeHToB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUA.  YTJIepol,  aJUIOTPONHbIE
MoaudUKaIy, paclpocTpaHEeHWe B Npupoje, (punueckue U XUMHUUYECKHUE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriaepona B npupozae. OKCUIbl yriaepoaa, ux
bu3nyeckue W XUMHYECKHE CBOWCTBA, JEUCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJIyYEHHE U MPUMEHEHUE. DKOJOTHYECKHE IMPOOJEMBbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rin00aJbHOTO TMOTEIJICHUS KIMMAaTa, MNapHUKOBBIN
addekt. YronpHas KucioTa U €€ coiu, uX GU3NYECKUe U XMMUYECKUE CBOWCTBA,
nojydyeHue W npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[TepBoHauanbHbie TOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, IIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie WCTOYHUKHA YTIIEBOJOPOJOB (Yrojib, MPHUPOIHBIA Ta3, HE(PTH),
NPOAYKThI UX TepepaboTku (OC€H3WH), WX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTne 0 OMOIOTUYECKN BXKHBIX BEIIECTBAX: KHPaAX, OCIKaX, yIIeBOIaX — M UX
poiM B KM3HM 4elloBeKa. MarepuaabHOE€ €IUHCTBO OPraHUYeCKUX U
HEOPraHUYECKUX COETUHEHHUIA.

Kpemnuii, ero ¢wusnueckue M XHMHYCCKHE CBOHCTBA, IIONIyYCHHE U
npumeHeHue. CoenuvHeHuss KpemHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcunie kpemuust (IV) u kpemuueBoil kucnore. CHIMKAThI, X UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIJICHHOCTH. BajkHeilme cTpouTeIbHbIE MaTepHaNbl: KepaMuKa,
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CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiemMpl 6€30macHOTO HCITOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAIIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

H3y4deHrne 0o0pa3IoB HEOPTraHMYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IIPOBEJICHNE KAUYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIOJICHUE TTPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaIOIIHEe (PU3NUECKHE U XUMHYECKHE CBOMCTBA
TaJIOTeHOB U HUX COEAMHEHWH (BO3MOKHO MCIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
O3HAKOMJIEHME C o0pa3naMu XJOPUAOB (TAJIOT€HHUZIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€ COCINMHEHHSIMU  (BO3MOXXHO  HCIIOJIB30BaHHE
BUJICOMATEpUAIIOB), HAOJI0IEHUE Mpolecca O0yrIIMBaHUs caxapa Mo JAeHCTBUEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, M3yYEHUE XHMHYECKHX CBOMCTB
pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEJACHNE KaUeCTBEHHON pEeaKIuM Ha Ccynbdar-
MOH W HaOIIoJIeHue Mpu3Haka e€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBoiicTBaMu a3ora, (ochopa M MX COeOUHEHUH (BO3MOXKHO HCIOJIb30BAHKE
BUJIeOMAaTepUaioB), odpasamMu a30THBIX U (HOochHOPHBIX yI0OpEeHUid, MoTydeHue,
cobupanue, paclio3HaBaHWE W UW3yYEHHE CBOMCTB aMMHaka, IPOBEJICHUE
KaueCTBEHHBIX peakiii Ha MOH aMMOHMS U (ocdaT-uOH U U3ydYEeHHUE MPU3HAKOB
UX MPOTEKAaHMUsl, B3aUMOIENCTBUE KOHLIEHTPUPOBAHHON a30THOU KUCJIOTBI C MEJIBIO
(BO3MOXHO HCMOJIb30BaHUE BUJIEOMAaTEpHUaJOB), M3y4YeHUE MoJIeTen
KPUCTATMYECKUX PEHIETOK anMasza, rpaduta, ¢yuiepeHa, O3HAKOMJIEHUE C
MPOILIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM MPOTHUBOTa3a, MOJyuyeHUE, COOMpaHue, pacro3HaBaHUE U H3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJICHUE KAYECTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIUKAT-MOHbl W W3yYEHUE MPU3HAKOB HX MPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHUE HKCIEPUMEHTATbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTaJnibl U X COeTUHEHUS

OO0mmast xapakKTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B llepmoguueckon cucreMe XMMHUYECKHX diemeHToB [ .
MenpeneeBa u cTpoeHus aToMoB. CTpoeHHE MeTajuioB. MeTauindeckas CBS3b U
METaJUIM4YeCcKasi  KpUCTaJUIMuecKass  peméTka.  DJIEKTPOXUMHUYECKUU  pAan
HanpspkeHUu MetaiioB. Ousnyeckne U XMMUYECKHE CBOMCTBAa MeTayuioB. OOume
CrocoObl TodyyeHuss MeTamioB. [IOHSTHE O KOPPO3UU METAIIOB, OCHOBHBIC
CrocoOBI 3amuUThl UX OT Koppo3uu. CiuiaBbl (CTajib, YyTryH, JIOPATIOMUHUH,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyio)keHUEe B llepuoamyeckon cucremMe XUMHAYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME WX aTOMOB, HaXOXXJACHHUE B MPHUPOJIE.
du3nuecKue U XUMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kaius). OKCUIIBI U
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TUJIPOKCUZIBI HaTpusi W Kanus. [IpuMeHeHue WIENOYHbIX METAUIOB M HX
COCIMHCHUIM.

[IlenouyHo3eMeNIbHBICE METadJbl MarHuii M KaJdbLMW: MOJOXCHHUE B
[lepuomnueckoit cucreme xumudeckux snemeHToB JI. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJICHUE B pupoac. PU3NYECKUE U XUMUYECKHE CBOMCTBA MarHus
U Kaiblus. Baxkuelmye coeIuHEHUS KalbIusd (OKCHJ, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AntoMUHUH: TI0JI0)KEeHUE B [leproinueckoi CucTeMe XUMHUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aToMa, HaxoxAeHWEe B mnpupojae. duznmyeckue u
XUMHUYECKHEe CBOWCTBA aIFOMUHMSA. AM(OTEPHBIE CBOMCTBA OKCHJIA M THIPOKCH]IA
ATFIOMHUHHS.

Kenezo: nonoxenue B [lepuoguueckoii cuctemMe XuMHUUECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, CTpOCHME aroMa, HaxoxkiaeHue B mnpupojse. Ddusznueckue u
XUMHYECKHE CBOMCTBA kejie3a. OKCH b, THAPOKCUIBI U comu xkene3a (1) u xxernesa
(I1T), ux coctaB, CBOMCTBA U MOTYyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB M CIJIaBOB, HMX (U3WYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA
KaJIbIUsl U HATpus C BOJOM (BO3BMOXKHO HCHOJb30BAaHUE BHUICOMATEPHUAIIOB),
WCCIIEIOBAaHUE CBOMCTB XECTKOM BOJIbI, MpOIEcCa TOPEHUS KEJe3a B KHUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KaJIbLHUs, AIFIOMUHUS, [IUHKA, KEJIe3a
(IT) u xxenesza (I1I), meau (II), HabnroeHNE U ONKUCAHUE TIPOLIECCOB OKPAIIMBAHUS
JIaMEHU MOHAaMU HaTpus, Kalus W Kajablus (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpPUAIIOB), UCCIIeIOBaHNEe aM(DOTEPHBIX CBOMCTB TMAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUA IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «BakHeunime
METaJIJIbl M UX COCTUHCHUS.

XuMHS M OKpYKAaKLas cpeaa

BemecTtBa M Marepuansl B NOBCEIHEBHOW JKM3HM 4esOBeKa. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYKarouled cpeabl (MmpeaeiabHasi JOMyCcTUMas
KOHIIeHTpanus Beuects, nainee — [1/IK). Ponp xuMun B pelieHUu 3KOJIOTHUYECKUX
poOIIeM.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepuabl).

Mesicnpeomemmnvle ceasu
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Peanuzanus MeXInpenIMeTHBIX CBs3ed NMpU M3Yy4eHHMM XMMHHM B 9 Kiacce
OCYILECTBIISIETCSl 4Ye€pe3 HCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaY4HbIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMH JJISl OTJCJIBHBIX NMPEAMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TOHATHS: Hay4yHbIH (pakT, MIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIacCUPUKAIUi, TEPUOAUYHOCTh, HaOIOICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE, MOJeNb, SBJICHHUE, ITapHUKOBBINA
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

duzmka: MaTtepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUI,
U30TOIBI, PAAMOAKTUBHOCTH, MOJICKYJA, JJICKTPUYCCKUH 3apsij, MPOBOTHUKH,
MOJYTIPOBOTHUKH, AMAJCKTPUKH, (OTORIEMEHT, BEIIECTBO, TElO, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBA, I'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (M3MUYECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUSI, KOCMUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: doTtocuHTe3, nbixanue, Omocdepa, dKocHCTEMa, MUHEpPATbHBIC
yIoOpeHus, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpANbl, TOPHBIE TOPOJIBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.
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INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUS ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yJIbTaTbl OCBOEHUS IMPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B X0J€ OOy4eHUS XMMHH B €IUHCTBE Yy4eOHOU U
BOCITUTATEIIbHON JEATEIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMU POCCHUCKAMHU
COLUUOKYJIbTYPHBIMU W JYXOBHO-HPAaBCTBCHHBIMHU IIEHHOCTSIMH, NPUHATHIMU B
oOuiecTBe MpaBUJaMM M HOPMaMH MOBEACHHS W CIOCOOCTBYIOT MpoLEeccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0YYarOIIHXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCSI CHUCTEMOM MO3UTHBHBIX I[IEHHOCTHBIX OpHUEHTAUHU U
pacIIMpEHne OIbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHMCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTUTAHMSA

LIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACIECIHWIO, MOHMMAHUS 3HAYEHHS XHMHUYECKOM HAYKHM B IKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAAETh JOCTOBEpPHOU WHMOpMAIuend o
IIEPEJIOBBIX JOCTMIKEHUSAX M OTKPBITHUSAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaIaHCKOT0 BOCITUTAHMS:

IIPEJCTABJIEHNAS] O COLMAIBHBIX HOPMAaxX M MPaBWIAX MEXJIMYHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIeNOBATEIbCKONW, TBOPYECKOM W JPYrMX  BHAAX
JIeSITENIbHOCTH, TOTOBHOCTH K PAa3HOOOpPa3HON COBMECTHOW JI€ATETBLHOCTH IPHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABAaTEIbHBIX 3a/a4, BBIMOJHEHUH XUMHYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJIICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpollecce OTOM y4eOHOM MeATeNbHOCTH, TOTOBHOCTHU
OLICHMBAThb CBO€ TOBEJECHHWE M IIOCTYIKM CBOMX TOBAapHIIEH C TO3ULHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHHSI:

MHUPOBO33PEHUYECKHUE TPEICTABICHHUS O BEIIECTBE M XHUMHYECKOM pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH MU COCTABISIONIUE
OCHOBY /I TIOHUMaHUsl CYIIHOCTU HAyYHOU KapTHHBI MUpPaA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSI NPUPOJBI, B3aUMOCBS34X 4YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUU II0
XUMHUH, HEOOXOJMMBIC HJiI OOBACHEHHUs HAOMI0JAAEMBIX MPOLIECCOB U SBJICHUH,
NO03HABATENbHON, MH()OPMAMOHHOW W YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOW pabOThl € y4eOHBIMH TEKCTaMH, CIPABOYHOMN
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JUTEPATypoOr, JTOCTYIHBIMH TEXHUYECKUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYEHHIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3OBaHHIO, MPOEKTHOM W  HUCCIEI0BaTEIbCKOU
JESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaJbHEHIIIEM;

4) hopMUpPOBaAHUSI KYJIbTYPbI 310POBBSI:

OCO3HaHUE IIEHHOCTH >KHU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS AIKOTOJIs, HAPKOTUKOB, KYpEHUSI),
HEOOXOIMMOCTH COONIONICHUSI MpaBWil 0E30MacHOCTH TpH  OOpallleHUuU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy/10BOT0 BOCTIUTAHHUS:

WHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO TTpodeccril U Tpyaa pa3aIuyHOTo poja,
YBAXEHHUE K TPYAy M pe3yjibTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM YHCIIC Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHUN TI0 XHUMHH, OCO3HAHHBIA BBIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJIOJDKEHUST 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenHo# npodecCuoHaNIbHOM JIEATeIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JI0THYEeCKOT0 BOCTIMTAHUS:

AKOJIOTMYECKU I11eJIeCOO00pa3HOe OTHONIIEHHWE K TMPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUSI, MOHUMAHUE IEHHOCTH 3JI0POBOrO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
GU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHWE IEHHOCTU COOJIIOACHUS
npaBuil OE30MaCHOTO MOBEICHUSI TPU padOTE C BEIIECTBAMHU, a TAKXKE B CUTYyAIUsX,
YTPOXKAIOMIKUX 3[I0POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJy4aeMbl€ MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbIX C OKPYKAIOIIEH IPUPOIHON CPENOH, I NOBBILICHUS
YPOBHSI  DKOJOTHYECKOW  KYJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX TMPOOJIEM W TMyTell UX peIIeHUs TMOCPEJACTBOM METOIOB XUMUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATHBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMuUpoBaHUS MHUPOBO33pEHMSI OOIIEHAYYHbIE TOHSATHS (3aKOH, TEOpHs,
MPUHITAI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIC
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U TO3BOJISIOT Ha
OCHOBE 3HAHHMK W3 ITUX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM
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HAyYHOUM KapTHHE MUpPA, U YHUBEpCaAIbHbIC yueOHbIE NelcTBUs (IT0O3HABATENbHbIE,
KOMMYHHUKaTUBHbBIC, PETyJIATUBHBIE), KOTOpbIE 0OecrneuynBalOT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHHUIO M OCYIIECTBICHHUIO Yy4eOHOM
JIESITEIIbHOCTH.

Ilo3naBaTebHbIe YHUBEPCAJIbHbIE YUeOHbIe JeiCTBUSA

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAHUI: PacKphIBaTh CMBICI XUMHYECKUX TOHSTHHN (BBLIETSATH UX XapaKTEpHbIC
PU3HAKK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIOIb30BATh
MOHSATHS JIUIsl OOBSICHEHUS! OTJENBHBIX (PAKTOB U SIBJIICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIMi,
YCTaHABJIMBATh TMPUIMHHO-CICACTBEHHBIC CBS3M MEXIYy OOBCKTAMHU H3YyYCHHSI,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, 10 aHAJIOTHH),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMECHHE TMPUMEHATh B TIPOIECCE IIO3HAHMS TMOHATHSA (TPEIMETHBIC U
MeTanpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIIOIb3YEMbIC B XUMHUH,
peoOpa3oBBIBATh IIMPOKO MPUMEHSIEMbIC B XUMHHA MOJICIIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJ DJIEeMEHTa), XuMHu4eckas (opmylia U ypaBHEHHE
XUMHYECKOW peakluy — NP PEIIeHUU y4eOHO-TIO3HABATEIbHBIX 3aJlay, ¢ YYETOM
ATUX MOJEIBHBIX MPEICTABICHUN BBISBIATH M XapaKTEPHU30BaTh CYIICCTBCHHBIC
PU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYCCKUX PEaKITHi,
BBISBIISITh ~ OOIIME  3aKOHOMEPHOCTH, TPUYHHHO-CICACTBEHHBIE CBS3U W
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarejJbcKHe 1eCTBUA:

YMEHHE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAue€CTBE HUHCTPYMEHTA
MO3HAHWA, a Tak)Ke B KA4eCTBE OCHOBHI i1 (DOPMHUPOBAHHS THUIIOTE3BI TIO
TIPOBEPKE MPABIIILHOCTH BBICKA3BIBACMBIX CYKIICHUN;

NPUOOPETEHHE ONBITa M0 IUIAHWPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOJoaTh 3a XOJO0M Mpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (HOPMYIUPOBATH 0OOOIICHHS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OTBITA, UCCIICIOBAHUS, COCTABISTh OTUYET
0 MPOJIETTaHHOM padore.

Pa6ora c undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGMOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTaBICHUS, MOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HayqHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJIEpP)KaHHS, CIPaBOYHBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIEHWBATh MPOTHUBOPECYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

LIOKYMEHT MOAMWCAH SNEKTPOHHOM MOAMWCHIO

MYHULUWNAJNIbHOE BIOA)XETHOE OBLLEOBPA3OBATEJIbHOE 25.02.25 08:02 (MSK) CepTudukat 35CBE34922A96E939EA8B0140A943592
YYPEXXAEHMUE "EPLIEBCKASl CPEAHAA LUKOJIA UMEHU C.U. BOYAPOBA",
MNyrayesa WpuHa puropbeBHa, ANPEKTOP




YMEHUE MPUMEHSTh pa3IUYHble METOAbl U 3allpoChl MpPU MOHUCKE U OTOOpE
UHPOpPMAIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX JJIsi BBIIIOJIHEHUS
y4eOHBIX U MO3HABATEJIbHBIX 3aJau ONpPeAeIEHHOIO TUIa, MPUOOPETEHHUE OIbITa B
o0lacTh MCHOJb30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQZICHUE KYJIbTYPOW aKTUBHOI'O UCIIOJIb30BAHMSI PA3JIMYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOMPATh ONTUMAIBHYIO POpMY IpeAcTaBICHUSI HHGOPMALINK U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaul HECIOKHBIMU CXEMaMH, Juarpammamu,
IpyruMu popmamu rpa@uKku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBAThL B TIpolecce ydeOHOU U
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3SMCTBa W TPAHCIOPTa HA COCTOSIHUE OKpY)Karolehd NTpUpOAHON
Cpepbl.

KoMMyHHKaTHBHbIE YHUBEpPCAJIbHbIE yueOHbIe 1elCTBHS:

YMEHMsS 3aJlaBaTh BOIpPOCHl (B XoJe Auanora W (Wid) AUCKYCCHM) IO
cymiecTBy  oOCykgaemMol  Tembl, (OPMYyIUPOBAaTH  CBOM  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a0a4u;

YMEHUS  TPEACTABIATh  TMOJY4YCHHBIE  PE3yNbTaThl  MO3HABATEIHHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTax; JellaTh MPE3CHTAIHI0
pPe3yabTaTOB BBIMOJHEHUS XUMUYECKOTO JKCIEpPUMEHTa (71abopaTOPHOTO OIbITa,
71a60paTopHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUS Y4YeOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABaTENbHOM W WCCIIEIOBATEIbCKOM  JEATENIBHOCTH  TNPH  PEHICHUU
BO3HUKAIOLIMX MpOOJIeM Ha OCHOBE Y4éTa OOLIMX HHTEPECOB M COTrJIacOBaHUS
no3unuii (00CyXIeHusl, OOMEH MHEHHSIMH, «MO3TOBbIC IITYpPMBbD», KOOPAUHALUS
COBMECTHBIX JEHUCTBHM, ONPENCICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIE YHHBepcalbHbIe YUeOHbIe AelicTBUA:

YMEHHE CaMOCTOSITEJIBHO OMpPEACNATh LENH JESTEIbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSTENHHOCTD, BEIOMPATh Hanbosee d(pPeKTuBHBIC CIIOCOOBI peleHns YIeOHbIX U
NO3HABaTEeNbHBIX 3a/la4, CaMOCTOSITEJIbBHO COCTaBISATh WJIH KOPPEKTUPOBATH
NPEMIOKEHHBIA AJITOPUTM JIEWCTBUU IIPH  BBINOJHEHUM 33aJaHUM C y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMBIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBIICHHOM IIeNid, yMEHHE
UCIOJIb30BaTh U aHAJU3UPOBATh KOHTEKCTHI, IIpe/ylaraeMble B YCJIOBUU 3a/IaHUH.

MNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO O0s3aTEIBHOTO
colepKaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepasbHOW paboyeil mporpaMMmon,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIOUIMMUCS Hay4dHble 3HAHMS, YMEHUS U CIOCOOBI
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JNeUCTBHM, crenuduyeckue Mg TPEAMETHOM o0sacTH  «XHUMHS», BHJBI
NEATENIbHOCTH MO  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 Kjiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI ATOMHAS U
MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi J10JisI XMMHUYECKOTO 3JIeMEHTa B COCJIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCJICHMS, XMMHUYECKasl peakius, Kiaccuukaius peakiuid: peaxiuu
COCMHEHUS, PEAKIMU PA3JIOKEHUs, PEaKIUU 3aMelIeHUs, PeaKIuu
oOMeHa, 3K30- ¥ SHJIOTEPMHUUYECKHE PEaAKINH, TEII0BON A (PEKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOWTalb, pPaJAUYC
aToMa, XUMHYECKasi CBSI3b, MOJIAPHAsl W HEMOJspHAs KOBAJICHTHas CBSI3b,
WOHHAs CBsI3b, MOH, KaTUOH, aHWOH, PAcTBOpP, MAaccoBas JIOJsl BEIIECTBa
(TIpolieHTHAsl KOHIICHTpAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSATUA U
MIPUMEHSITh ATH TTOHSTUS MPU ONMCAHUY BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUIsI COCTaBIICHUS (POpMYyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIINI;

e OINpENENsATh BaJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHM I10
dbopmynaM, BHJA XUMHYECKOM CBsi3M (KOBaJ€HTHAas M HOHHAs) B
HEOPTaHUYECKUX COCTUHCHUSIX;

e packpbiBaTh cMmbica [lepuoanueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOAUYECKONW 3aBUCUMOCTU CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomnueckoil cucreme,
3aKOHOB COXpPAHEHHUSI MaccChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMUSI, 3aKOHA ABOTraJipo;

e ONUCHIBATH W XapakTepus3oBaTh TabmuMuHyt0 dopmy I[lepumommyaeckoit
CUCTEMbl XHMMHUYECKHUX OJJIEMEHTOB: pa3jauyaTh TMOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)», mansie u
0OJBIIIME TIEPHOJIbI, COOTHOCUTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuomuyeckas cucremMa Xumudeckux d3yemeHToB [, H.
MeHneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sifpa, 00IIee Yuciio dJIEKTPOHOB
U pacIpe/ICIICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

e KJIACCHU(PUIUPOBATh XMMHYECKUE BJIEMEHThI, HEOPTraHMYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEIIoBOMY 3 (DexTy);

e XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAaHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XUMHUYECKUX MPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSX;

e BBIUHCIISITh OTHOCHUTEIIBHYIO MOJEKYISIPHYIO U MOJIAPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJII0 XHMHYECKOrO »dJieMeHTa 1o QopmyJe
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOMN peaKITnu;

e TPUMEHATH OCHOBHBIC OIEPAIIMH MBICIIUTEIHLHON JCATCIHPHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEeMaTU3alluio, KiacCUu(UKAIUIO,
BBISIBJICHUE TPUYMHHO-CIICJICTBCHHBIX CBS3€H — IS M3YYCHHS] CBOWCTB
BEIICCTB W XHWMHYECKHX pEaKIMi, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HaHUsI — HaOIIJCHUE, HU3MEpPEHUE, MOJCIUPOBAHUE, DKCIICPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CJENOBAaTh  IpaBWIaM  MOJIb30BaHWUS  XUMHYECKOM  TMOCYIOM U
7a00paTOpHBIM  00OpYJIOBAaHMEM, a TaKXKe IMpaBWwiIaM OOpalleHusi C
BEIIECTBAMH B COOTBETCTBUUM C HWHCTPYKIUSMU 110 BBITIOJHECHUIO
7a00paTOPHBIX XUMHYECKUX ONBITOB MO TMOJIYYEHUI0 U COOMpPaHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa U KHCJIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEACTEHHON MAacCOBOM JI0J€W PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XUMHUYECKHE  OKCHEPUMEHTHl  I10
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIBI0O UHJIUKATOPOB
(;makmyc, heHoNTANTCHH, METUIIOPAHK U APYTHE).

K xonmy oOydenus B 9 kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e pacCKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSATHH: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJIEHTHOCTH, 3JEKTPOOTPUIIATEIHLHOCTh, CTCIICHb
OKHUCJICHUS, XUMUYECKas PEaKivs, XUMUYECKas CBA3b, TEIJIOBOU AhDEeKT
peakinuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, DJIEKTPOJIMTUYECKAS JHUCCOIMAINSA, PEAKIUU HOHHOTO
oOMeHa, KaTaliu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE W
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HEeoOpaTUMBIE PEAKIMH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCJIMTENIb,  BOCCTAHOBHUTENIb,  OKHCJIEHHWE W  BOCCTAHOBJICHUE,
ajoTponus, aMm(pOoTepHOCTh, XMMUYECKas CBsI3b (KOBAJCHTHAs, MOHHA,
METaJUTMYECKast), KpUCTAUTMYecKasi pemeérka, KOPpO3Us METAIIOB,
CIUIaBbl, CKOpPOCTb XHWMHUYECKON pPEaKUUH, MPEAeIbHO JIONMyCTUMAas
koHueHTpauus [IJIK BemecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATUA U
IPUMEHATH 3TU HOHITHUS MIPU ONMCAHUU BEUIECTB U UX MIPEBPALICHUN;

e HCIMOJb30BaTh XHUMHYECKYIO CHUMBOJMKY [UIsl COCTaBJICHHS (HOopMys
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLINA;

e OIPENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, NPUHAIECKHOCTh BEUIECTB K
onpeneiéHHOMY KJIacCy CO€IMHEHUM 1o (opmynaM, BUI XUMHUYECKON
CBA3M (KOBAJICHTHAsl, MOHHAsg, MeETajuIMuyeckasi) B HEOPraHUYECKHUX
COCIMHEHHUSIX, 3apsij MOHA MO0 XMMUYECKOU (opmyre, XapaKkTep Cpenbl B
BOJIHBIX PAaCTBOpPaX HEOPraHMYECKUX COCIMHEHMM, TUIl KPUCTAIUTMYECKOU
PELIETKNA KOHKPETHOTO BELIECTBA;

e packpbeiBaThb cMbich Ilepuognueckoro 3akona J[. U. MenpeneeBa wu
J€MOHCTPUPOBAaTh €ro IOHWMAaHHME: OIUCHIBATh M XapaKTepU30BaATh
Tabnuunyto ¢opmy Ilepuonnyueckoid cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «IJIaBHas mnoArpynmna (A-rpynmna)» M «1moOoyHas
noarpynna (b-rpynmna)», manbie W OOJbIIME MEPHOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPbIE MMEIOTCSI B TMEPUOJUYECKON Tabmuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUSI aTOMOB  XMMHUYECKHUX
AJEMEHTOB (COCTaB W 3apsij dAjapa, OOIIee 4YUCIO OJJIEKTPOHOB U
pacmpenielieHue HMX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSICHSTH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB M MX COCAUHEHUI B
Ipeaenax MajblX MEPUOAOB U TNIABHBIX MOATPYIIL C YYETOM CTPOEHUS UX
aTOMOB;

e KIacCU(UIMPOBATh XUMHUYECKHUE SJIEMEHTbI, HEOPTaHUYECKUE BELIECTBA,
XUMUYECKUE peakiuu (10 YKCIly M COCTaBY Y4YAaCTBYIOIIUX B pPEaKIuu
BEIIECTB, MO0 TEIUIOBOMY 3(PEKTy, MO0 M3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX JIEMEHTOB);

e XapaKTEpHW30BaTh (OMHCHIBATH) OOIMME W CHEHU(PUICCKHE XUMUUYCCKUC
CBOMCTBAa TPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKAAasi OMUCAHUE
OpUMEpaMUd MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIIUf;

e COCTaBJSTh YPAaBHEHHS DJIIEKTPOJUTHYECKOM JUCCOUMALMU  KHUCIIOT,
LIEJI0YEHN U COJIEH, MOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMIA HOHHOTO
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oOMeHa, ypaBHEHUS pEakKIui, IMOATBEPKIAIOMMNX CYIISCTBOBaAHUE
TCHETUYECKOM CBS3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;

e PACKpBIBATh CYIIHOCTh OKHCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEJICTBOM COCTaBJICHHUS JICKTPOHHOI0 0ajlaHca 3THX PeaKIuii;

e TIPOTHO3UPOBATH CBOMCTBAa BEIICCTB B 3aBUCHMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHYECKUX TIPEBpaIlCHUNA B Pa3IMYHBIX
YCIJIOBHSIX;

e BBIUHCIISITh OTHOCHTEIBHYIO MOJEKYISIPHYIO U  MOJIAPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO JOJII0 XHMHYECKOrO »dJieMeHTa 10 Qopmye
COCMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHHUIO XUMHUUYECKON pPeaKIIH;

e COOJIOIATH IpaBuia O0JIL30BaHUS XUMHUYECKOH MOCYI0U u
1abopaTOpHBIM  00OpPYy/JOBaHMEM, a TaKXe TMpaBWjia OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHUIO M COOMPAHHIO
ra3z000pa3HbIX BEMIECTB (aMMHAKa U YTJIEKUCIIOTO rasa);

e TMPOBOJUTH  pEAKIMH, TOATBEPXKIAIONIME  KAYeCTBCHHBIM  COCTaB
Pa3IUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMHUI-,
uonua-, kapobonat-, ¢ocdar-, CuIMKaT-, Cylb(ar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS W WOHBI M3YYCHHBIX METAJUIOB, NMPHCYTCTBYIONIUE B
BOJIHBIX pacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIIMH MBICIUTEIBLHON JCATEIHPHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTU3allhi0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — IS W3yYCHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIUN, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUA —
HaOIOZICHNE, M3MEpPEHNEe, MOJICIMPOBAHNE, SKCIEPUMEHT (pealbHbId WU
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo yacoB
Ne HaumeHoBaHue pa3aesioB u JeKTpoHHBbIE (U (PPOBbIE)
KoHTpoabHbIe IIpakTHueckue
n/n TeM MPOrpaMMblI Bceero odpa3oBaTe/IbHbIE pecypcChl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TIOHATHSI
Xumust — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubnmuorexa [{JOK
' HPaKTUYECKOM JESTETLHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
19 BermiecTBa 1 xuMuyeckue 15 1 bu6nmoreka [JOK
' peakmnuu https://m.edsoo.ru/7f41837¢
Hroro mo pasnery 20
Pa3nen 2. BaxHelinmue npeacTaBuTe Il HEOPraHUYECKUX BElleCTB
21 Bosnyx. Kucnopon. ITonstue 6 bubnnoreka LIOK
' 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucnorax 8 1 Bbubmmoreka [JOK
' U COJIAIX https://m.edsoo.ru/7f41837c
93 Bopna. PactBopsl. [Tonsitre 06 5 1 1 bu6nuoreka [JOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJ1aCChI bubmuoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COEIUHEHU https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

Pa3nen 3. [lepuoauyeckuii 3axoH u [lepuoguyeckas cucrema xumMmuueckux iementoB JI. U. MennesieeBa. CTpoeHue aTOMOB.
Xumnueckasi cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEeAKIIUU
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Ileprognyeckuit 3aK0H U
31 Ilepnonnueckas cucrema 7 bubnuoreka IIOK
XUMHYECKUX diemeHToB []. U. https://m.edsoo.ru/7f41837c
Mengeneesa. CtpoeHue aToma
Xumny .
3.2 OKI/ICJIHCTC;Ia:HiH% 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIHHBIEC PEAKITIHT
bubnuoreka [{JOK
Hroro no paszeity 15 https://m.edsoc{.lru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I1O 68 4 5
[TPOI'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne n/mm P Kontpoabubie | IlpakTnuyeckue (upp )
NMPOrpaMMbIl Bcero o0pa3oBaTejibHbIe
padoThI padoTbI
pecypcbl
Pa3nen 1. BemecTBo M XUMHYECKHE PeaKIIuN
11 [ToBTOpeHwue U yriyoneHue 3HaHui 5 1 bubmuorexa LIOK
' OCHOBHBIX pa3IelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
192 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoreka [IOK
' peaxiii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTUYECKAsT JUCCOLHAITHSI. 8 1 1 bubnuorexa [{JOK
' XUMHYECKUE PEaKIUU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTa/Libl M MX COeAMHEHUSA
21 OO11as xapakTepUCTUKa XUMUYECKUX 4 1 bubmuorexa [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepruCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bubamorexa LIOK
' PYTHIEL &P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapaKTepruCTUKa XUMUYECKIX
2.3 anemeHToB V A-rpynibl. A30T, pocdop 1 ux 7 1 bubmmorexa [IOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO011ast XapaKTepruCTUKa XUMUYECKUX
24 anemeHToB [V A-Tpynmsl. Yriaepoau 8 1 2 bubamorexa LIOK
' . PYHIIEL PO https://m.edso0.ru/7f41a636
KPEMHHI M UX COEUHEHUS
Uroro mo pazneny 25
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Pa3pgen 3. MeTaliibl M HX COeIUHEHUA

. bu6moreka [JOK
3.1 Obmwe cpojicTa METaIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [{JOK
3.2 Baxuelinme MeTaiibl U UX COEqUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpyskamomas cpeaa
41 B 3 bub6moreka [JOK
. €IIeCTBA M MaTEePHAJIbI B )KU3HH YEIIOBEKA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo uyacoB DJIeKTPOHHBbIE
Ne Hara uudpoBbie
Tema ypoka Koutposbnbie | IIpakTnyeckue
n/n Bceero U3y4eHUus | oOpa3oBaTebHbIE
padoTbI padoThI
pecypchbl

1 [Tpenmet xumuu. Ponb XUMUU B KU3HU 1 Bbu6mmoreka [JOK
yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTvie 0 MeTO/IaX MO3HAHUS B XUMUH 1 bubmmorera IIOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuia

3 paboThl B 1a00paTOpUu U MPUEMBI 1 bu6muoreka LIOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM)

4 YucTele BenecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [IOK
paszaesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2

5 «Pa3znenenue cmeceii (Ha mpumepe 1 bubmorexa [TOK

. https://m.edsoo.ru/ff0d28c8
OYHMCTKH ITOBAPEHHOMN COJIN)»
bu6mmoreka [JOK

0 ATOMBI H MOIICKYJIEI L https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE AJIEMEHTHI. 3HAK1 1 bubmuoreka [IOK
(CMMBOJIBI) XUMHUYECKHX DJICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie 1 coKHbBIE BELIECTBA 1 bubmorexa [OK

p m https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJICKYJISIPHOE yUEHHUE 1 nommorexa IO

https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyina. BaneHTHOCT 1 bubmmorexa [IOK
pMYIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX IJICMEHTOB
OTHOCHUTENbHAS aTOMHAs Macca. bu6mmoreka [JOK
11 1
OTHocuTeNbHAs MOJEKYJIsIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBasi 10711 XUMHYECKOTO bu6mmoreka [IOK
12 1
3JIEMEHTA B COEIMHEHNH https://m.edsoo.ru/ff0d350c
13 KommuectBo Bemecrra. Monb. 1 Bbu6mmoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMHUYECKHE SBICHUS. 1 bubmuoreka [JOK
XuMH4ecKasi peakLus https://m.edsoo.ru/ff0d37fa
IIpu3Haky 1 yci0BUs IPOTEKAHUS bubanoreka LIOK
15 . 1
XAMUYECKUX PEeaKUi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUS MacChl BELIECTB. 1 bubnuoreka [JOK
XUMHYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konmdyecTna, MacChl
17 BEIIIECTBA M0 YPAaBHEHUSIM XUMHUYECKUX 1 bubmorexa [OK
Hl . yp https://m.edsoo.ru/ff0d5708
peakuui
Krnaccudukarus XuMIYIeCKUX PEaKIuit
18 (coenuHEHUS, PA3IOKCHUS 1 bubmorexa [TOK
4 P ’ https://m.edsoo.ru/ff0d3f34
3aMelneHust, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIuKIoneauct. O6o0IeHe 1 1 bubmorexa OK
) . https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHu3aIus 3HaHU I
20 Kontponbnas padora Nel mo Teme 1 1 bubmoreka [IOK
«BemecTBa 1 XMUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Cocras bubmuorexa [IOK
21 1
Bo3ayxa. Kucnopom — anemeHT u https://m.edsoo.ru/ff0d448e
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npoctoe BemiecTBo. O30H
dusnyeckre 1 XUMUICCKHE CBOMCTBA
29 OO ( 1 bu6mmoreka [JOK
PONA (PCAKIITH OKHCICHHA, https://m.edsoo.ru/ff0d4614
roperune). [TousTue 06 okcuaax
Crioco0b! oNyueHus: Kuciaopoia B
23 n1abopaTopuu U MPOMBIIUIEHHOCTH 1 bubmorexa OK
’ https://m.edsoo.ru/ff0d497a
[IpumeHeHne Kucaopoaa
TemnnoBoii 3¢ pext xummuueckon
pEeaKInH, TOHSATHE O bubnuoteka LIOK
24 1
TEPMOXUMHYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TommuBo (HedTh, Yroib U METaH).
25 3ar }ISHeP(II/Ie(Il;OS yra CITOCOOBI gro 1 bubmorera [IOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHUS
[TpakTtudeckas padora Ne 3 o Teme
26 «[TonyueHnue u cobupanue KUCIopo/ia 1 bubmorexa [TOK
1 1P posa, https://m.edsoo.ru/ff0d4ae2
M3YYEHHE €rO CBOWCTBY
97 Bopopon — snemeHT u mpocToe 1 Bbu6mmoreka [JOK
BemecTBO. Haxoxaenue B npupose https://m.edsoo.ru/ff0d4dd0
DOU3NIECKHEe U XUMHYECKUE CBOMCTBA bubnuoreka [IOK
28 1
Bozopoaa. [IpumMenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 HomsTie 0 KHCOTaX H consX . https://m.edsoo.ru/ff0d50d2
30 Crioco0bl momy4eHus BOaopoa B 1 bubmmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme
31 «ITomyuenue u cobupanue Boa0poIa 1 bubmorexa [IOK
i - p AOpOE, https://m.edsoo.ru/ff0d4f42
W3YyYEHHUE €r0 CBOWCTB»
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32 MosnsipHblit 00BEM ra3oB. 3aKoH 1 bu6muorexa LIOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruucnenuss o0béma, KoIU4YeCTBa

33 BEILIECTBA Ta3a 10 €ro U3BECTHOM 1 bubmorexa OK

o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BbEMY
Brruucnenus 00bEMOB ra3oB 1o

34 ABHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA 1 bubmorexa [OK
P . peart . https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIICHHUH ra30B

35 DOuU3nIeCcKre U XUMHUYECKUE CBOMCTBA 1 bubnuoreka [JOK
BOZIbI https://m.edsoo.ru/ff0d587a

36 Cocras ocHoBanwuii. [lorstre 06 1 bubnuoreka [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputenb. HachliieHHBIE

37 u HICLHaCLI peHHBIIe) aCTBOPBI MH;CCOBa}I 1 bubmorexa [OK

H P PXI- https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B pacTBOPE
[IpakTnueckas pabora Ne 5 o Teme

38 «IIpuroroByieHre pacTBOPOB C 1 bubnuoreka [JOK
ornpeaenéHHON MacCOBOM 10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»

39 KonTtponbnas pabora Ne2 mo teme 1 1 bubanoreka [IOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, Kiaccuukanus, bu6mmoreka [JOK

40 1
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMMUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(DOTEpPHBIX 1 bubmmorera IHOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUs: COCTaB, KiacCUpUKAIIHs, 1 bubamnoreka [IOK

HOMCHKJIATypa

https://m.edsoo.ru/ff0d67ca
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43 ITomydeHune n XuMHUYECKHE CBOWCTBA 1 bu6muorexa LIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsri: cocras, kiaccuduxamnus, bubanoreka [IOK

44 1
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHue u XuMH4YeCKHe CBOMCTBA 1 bubmuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpegnue): HOMEHKIIATYPA,

46 cnoc0(61f1)non )eHI/IH XI/IMI/I‘IZ(I?KI/Ie 1 bubmorexa [OK

. ye ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[TpakTuueckas padora Ne 6. Perenue
JKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME bubanoreka LIOK

47 1 1
«OCHOBHBIE KJIaCChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
['enernueckas CBA3b MEXY KilacCaMu bubnmnoreka [IOK

48 Ny 1
HEOPTaHUYECKUX COCIUHEHUN https://m.edso0.ru/00ad9a50

. bubnuoreka [JOK

49 O000111eHIE U CUCTEMATA3AINS 3HAHUN 1 httos://m.edsoo.ru/00ad9ch?
KonTtponbHas padora Ne3 mo Teme

50 "OCHf))BHBIe KJ'IFE)lCCBI HEOPTraHUYECKUX 1 1 bubmorexa [TOK

. p https://m.edsoo.ru/00ad9ela
COCTMHCHHI
[TepBbie MONBITKH KiTaccuPUKAITIT
51 XAMHUYECKHUX 3JIeMEHTOB. [ToHsATHE O 1 bubmorexa OK
' https://m.edsoo.ru/00ad9ffa
TpYIIax CXOAHBIX JICMEHTOB
[Iepronuueckuii 3aK0H U
52 [Teproanueckas cucTeMa XUMUYIECKHX 1 bubmmorexa [IOK
pHOZ https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenaeneeBa
bu6mmoreka [JOK
53 IT 1
CPHOJEL, TPYITHIEL, HOATPYIIIH https://m.edsoo.ru/00ada52c
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54 Crpoenunie aromoB. COCTaB aTOMHBIX 1 bubnmnoreka [IOK
snep. M3ororbl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 0007109eK
95 aToMOB 2JieMeHTOB [leproauueckoit 1 bubmorexa [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenneneeBa
XapakTepucTuka XMMHUYECKOT0
56 3JIEMEHTA I10 €T0 IOJIOKECHUIO B 1 bu6nuoreka [IOK
[Tepuognueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauyeckoro 3akoHa Jist
pa3BUTHA HAayKu U npakTuku. J. 1. bu6muorexa LIOK
o7 .. 1
MenpeneeB — y4€HbI, EAATOT U https://m.edsoo.ru/00ada96e
rpakKJIaHUH
58 DNEeKTPOOTPUIIATEIILHOCTh aTOMOB 1 bubnuoreka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
59 Honnas xiMireckast cessb L https://m.edsoo.ru/00adac34
60 KoBanenTHas nmonsipHasi XuMHU4eCcKast 1 bubanoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonasipHas XuMU4yecKas 1 bubnuorexa LIOK
CBS3b https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 CTenene okucIeHiA L https://m.edsoo.ru/00adae28
63 OKHUCIIMTENBHO-BOCCTAHOBUTEIHHEIC 1 bubmuoreka [IOK
peakummn https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIUTENTN U BOCCTAHOBUTENN 1 httos://m.edsoo.ru/00adb076
65 Kontponbnas padora Ned o teme 1 1 bubmuorexa LIOK
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«CtpoeHue aTroma. XUMHUYECKasi CBA3bY https://m.edsoo.ru/00adb486
66 PezepHblil ypok. O6001IeHNE U 1 bubmuoreka [IOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O60011eHNE U 1 bubnuorexa LIOK
CUCTEMAaTHU3aLMs 3HAHUU https://m.edsoo.ru/00ad9ch2
68 PesepBubIil ypok. O6001mIeHNe 1 1 bubamnoreka LIOK
CUCTEMAaTH3aLMs 3HAHUU https://m.edsoo.ru/ff0d61c6
OBHIIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOIT'PAMME
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9 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabnsbie | IlpakTuyeckue
n/n Bcero U3y4eHusi | oOpa3oBaTeibHbIE
padoTbI padoThI
pecypchbl
[Tepuoauueckuii 3aK0H.

1 Ilepnonnueckas cucrema 1 bubnuoreka LIOK
XUMHUYECKHUX 3JieMeHTOB /J[. . https://m.edsoo.ru/00adb59e
MeuneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOHMCTB XUMHUYECKHUX DJIICMEHTOB 1 bubnmorexa TOK

. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukarus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMHY€eCKOIl CBSI3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbsHas padora Nel mo teme

) «IToBTOpEeHUe u yriyOneHne 3HaHuM 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 kmaccay

6 Knaccugukarms XuMHU4ecKnux 1 bubanoreka LIOK
peaxkLyii 110 pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMHUYECKOU

7 peakiuu. [ToHsTHE O TOMOT€HHBIX U 1 bubmmorexa LIOK

’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIUAX
[TonsiTHE O XUMUYECKOM PABHOBECHH.
8 daxro FOIIHE Ha CKOPOC 1 bubmmorexa [IOK
TOPEI, BIIMSIONIAC H Th
P . H P https://m.edsoo.ru/00adc28c
XUMHUUYECKOUN peaKIuu 1 MOJ0KEHUE

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO
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XUMHYECKOTO paBHOBECHS
9 OKHCITUTENBHO-BOCCTAHOBUTEIbHBIE 1 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nuccoryanuu. CUIBHEIE U cl1a0ble 1 Bubmiorexa HOK
' https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bubnuoreka [IOK
11 51 7 1
OHHDIC YPABHCHHA peakiiitt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCJIOT U
12 OCHOBAHHU B CBETE MPEACTABIECHUNA 1 bromiorexa HOK
pvﬂ https://m.edsoo.ru/00add5d8
00 NEKTPOTUTHUECKON TUCCOIUAIIH
XUMHUYECKHE CBOUCTBA COJIEH B CBETE
13 [IPEeICTaBIEHUNA 00 1 bubnnorexa LHOK
e . https://m.edsoo.ru/00add8b2
AIEKTPOIUTHICCKON TUCCOITAIAH
bu6mmoreka [IOK
14 I1 7 1
OHATHE O THAPOIHSE conen https://m.edso0.ru/00add9d4
15 O06o011eHne U cucTeMaTu3anus 1 bubmuoreka [IOK
3HAHWI https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Pemienne sKkciepuMEHTAITLHBIX 1 1 bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a9dy
Kontponbnas padora Ne2 o teme
17 «IIEKTPOTUTHUECKAS TUCCOLIMALINS 1 1 Bubmorexa IOK
p A HHALHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIINU B PACTBOPAX)
OO011as xapakTepUCTUKa FaJIOTE€HOB.
18 anfllnqecfne CBEﬁCTBa Ha IIpUMeEpPE 1 bubmiorexa HOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopoa. CossiHast KUCIIOTA, 1 bubmmoreka [IOK
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XUMHUUYECKHE CBOMCTBA, ITOJIyYEHHUE, https://m.edsoo.ru/00ade104
MIpUMEHEHHE
[TpakTuueckas padora Ne 2 mo Teme
20 «[Tomyuenne constHON KHCIOTHI 1 1 bummorexa LIOK
yi N N ’ https://m.edso00.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSM
21 XUMHUYECKUX PEAKLIUHA, €CIIU OQVH U3 1 bubnmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO6mrast XapaKTepUCTHUKA DJIEMEHTOB 1 bubmuotexa [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpONTHBIE MOAM(PUKAIIUN CEPHI.
23 Haxoxenue cepbl U €€ coelMHEHUI 1 bubnmoreka [IOK
B MpuUpojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo110pO/1, CTPOEHUE, bubnuoreka [JOK
24 . 1
¢du3nvecKre U XMMUYECKUe CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIIOTA,
25 buznyecKue u XUMHYECKHEe CBONCTBA 1 bubamorea IHOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHHE
XUMHUYECKUE PeaKlnu, JIekKallnue B
OCHOBE IMPOMBIIIJIEHHOTO crioco0a
%6 IIOJIyYEHUSI CEPHOM KUCIIOTHI. 1 bubmuoreka LIOK
XHWMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlEen Cpelibl COEAUHEHUSIMU
cepbl
97 Brraucnenne MaccoBoit 1011 BbIXO/1a 1 bubmuoreka [IOK
MPOAYKTa PeaKiuu https://m.edsoo.ru/00adec8a
28 OO01as XxapakTepruCTUKa JJIIEMEHTOB 1 bubnmnoreka [IOK
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VA-rpynmnsl. A30T, pacClipOCTpaHEHUE
B IIpUpoAe, PU3NUYECKUe U
XUMHUYECKUE CBOMCTBA

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

AMMHaK, ero Gu3nIecKue u

29 XUMHUYECKHE CBOMCTBA, MOJIYYCHUE U 1 bubmiorexa LIOK
’ yi https://m.edso00.ru/00adf004
MPUMEHEHNE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonyyeHne aMMuaKka, U3y4eHHe €ro 1 bubnmorexa TOK
. yi - By https://m.edsoo.ru/00adf180
CBOMCTB)»

31 A3oTHas KHCIIOTa, €€ GU3HUECKUE U 1 bubnuoreka [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHUS B KaUE€CTBE MUHEPAIbHBIX

32 00peHn. XMMUYECKOE 1 bubnnorexa [OK
YAO0P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroieil cpeabl
COEeIMHEHNSIMH a30Ta
dochop. Oxcun bocdopa (V) u

33 (1)00:50 pHaSI KH(;HH(i)Ta ((bi)plljsniec):xne " 1 bubmmorexa LIOK

p N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, TOTy4YEHUE
Hcnonb3oBanue hocdaros B

34 KayecTBe MUHEPAIIbHBIX yI00pPEHUI. 1 bubmuoreka [IOK
3arpsi3HEHUE MPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
VYriepon, paciipocTpaHeHHE B

35 npu E 2e1 (I;)mnlt)lecf(ie U XUMUYECKHUE 1 bubmmorexa [IOK

PHPOJE, https://m.edsoo.ru/00adfd9c
cBoOlicTBa

36 Oxcuppl yrueposa, ux Gu3nuecKue u 1 bu6munoreka [JOK

XUMHYECKHAE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruveckue npooiIeMsl,
CBsi3aHHBIE ¢ OKcHIoM yriepoaa (1V)

37 VYronbHas KHUCJIOTA U €€ CONU 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 1o Teme

38 "ITomyueHune yrieKucioro rasa. 1 1 bubmuorexa LIOK
KauectBennas peakiiust Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHaYabHBIC TOHATHS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O 1 bubmmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHMSIX YTIIepoia
bu6mmoreka [JOK
40 Kpewmnuii u ero coenuHeHus 1
P a https://m.edsoo.ru/00ae080a
[Tpaktugeckas padora Ne 5. Pemenne

41 AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME 1 1 bubnuorexa LIOK
«BaxHeillne HeMeTallIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHU S
KonTtponbsnas padora Ne3 mo teme

42 «BakHeiire HeMeTauIbl U UX 1 1 bubmorexa [IOK

https://m.edsoo.ru/00ae0el8
COCTUHEHHU S
OO11as XapakTeprUCTUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.

43 Merannuueckasi CBsI3b U 1 bu6mmoreka [IOK
MeTa/uIn4ecKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. duszndeckue cBOMCTBA
METaJIOB
XWMUYECKHE CBOMCTBA METAJLJIOB.

N bu6mmoreka [JOK

44 DNEKTPOXUMUYECKUH PsfL 1

https://m.edso0.ru/00ae1156

HaNnpsHKEHUH METAIIIIOB
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OOuue crnocoObl MOTY4YEeHUs
meTtauioB. CruiaBel. BeruncieHus no
45 ABHEHUSAM XMMHUYCCKUX PEaKIHM 1 bubmorera [IOK
P PCAKIIH, https://m.edsoo.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COJAEPIKUT
MIPUMECH
bu6mmoreka [JOK
46 Honsrite 0 KoppO3HIt METAIIOB ! https://m.edsoo.ru/00ae1278
bubnuoreka [IOK
47 1
[Henoee MeTanIE! https://m.edsoo.ru/00ael4b2
48 OKcuibl ¥ TUIPOKCUABI HATPUS U 1 bubnmnoreka [IOK
Kaus https://m.edsoo.ru/00ael4b2
49 [llenoyH03eMeTbHBIC METAIIIIBI — 1 bubnuoreka [JOK
KaJdblMH U MarHui https://m.edsoo.ru/00ae15e8
. bubnuoreka [JOK
B 1
50 WKHCHIITHE COCINHCHUA KaIbIHA https://m.edsoo.ru/00ae15e8
51 O0001IeHE U CUCTEMATU3 AL 1
3HaHUM
JKEcTtkocTh BOABI 1 CLTOCOOHI €€ bubnuoreka [IOK
52 1
yYCTpaHEHUs https://m.edso0.ru/00ae1886
[Tpaktugeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI U METOJIBI €& 1 1 bubmorexa OK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [JOK
4 A i 1
° FITOMHHHH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOMCTBA OKCHUJIA U bubanoreka LIOK
55 1
TUIPOKCHUAA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
56 K 1
eeso https://m.edsoo.ru/00ae1d86
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57 Oxkcupl, THAPOKCHUIBI M COJIH JKelle3a 1 bubnmnoreka [IOK
(1) m xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CUCTEMATU3ALMS 1
3HAHUHT
[IpaxTnueckas pabora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubanoreka LIOK
59 . 1
«BaxxHeiire MeTamuibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHHU S
Boruncnenus no ypaBHEeHUSIM
XUMHYECKUX PEAKITUi, €CIIA OJIIH U3
60 peareHToB J1aH B U30BITKE WIIH 1 bubmuoreka [IOK
COJICPKUT NpUMeECH. Boruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH JIOJTM BBIXOa MIPOTYKTa
peaxIuu
61 O060011IeHNe U CUCTEMATH3AIIHS 1
3HaHUUN
Kontponbnas pabota Ne4 o teme
62 «Baxueumme MeTauTbl U UX 1 1
COCMHEHUS
BemectBa u marepuaisl B bubnuoreka [JOK
63 . 1
MOBCEIHECBHOM KM3HM YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsiI3HEHNE 1 bubmuoreka LIOK
OKpYXarolen cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumum B pemeHun 1 bubnmnoreka [IOK
AKOJIOTMYECKUX MPOOIeM https://m.edsoo0.ru/00ae4270
66 PesepBHblit ypok. O60011eHIE U 1 bubnuoreka LIOK
CUCTEMAaTU3alUs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHEIit ypok. O600mIeHNE 1 1 bubmmoreka [IOK
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cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c

1 bubmuoreka [JOK
https://m.edso0.ru/00ad9ch?2

68 PezepaHblil ypok. O60011eHNE U
cHCTeMaTU3anus 3HaHUI

OBIIEE KOJIMYECTBO HACOB I1O 68 4 7
[NPOT'PAMME
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