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HHOACHUTEJIBHAA 3AITMCKA

PaGouass mporpamma Mo XMMHU OCHOBHOIO 0O0IIEro oOpa3oBaHMsS COCTaBJieHA HAa OCHOBE
TpeboBanuii k pe3yiabTaTaM OCBOEHHUS OCHOBHON 0O0pa30BaTeIbHONW MpPOrpamMMbl OCHOBHOTO
o0miero oOpa3oBaHMs, MPEJCTABICHHBIX B (efepalbHOM roCyAapCTBEHHOM 00pa30BaTeIbHOM
cTaHapTe OCHOBHOTO 001ero oopasosanus ([Ipukaz MunmucrepcTBa nmpocsenieHus: Poccuiickoi
®enepanun Ne 568 ot 18.07.2022 —O BHeceHHH U3MEHEHUN B (he/IepalIbHBINA TOCYIapCTBEHHBIN
o0Opa3oBaTeNbHBIA CTaHAAPT OCHOBHOro obmiero oOpasoBanusl), denepanpHoil paboueit
nporpammbl yueOHoro mpeamera «Xumus», OOIT OOO u yde6Horo mmana I'bOY OOIII c.
HoBas Pauelika, a Takke Ha OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX pPe3yJbTaTOB JYXOBHO-
HPAaBCTBEHHOTO DPAa3BUTHS, BOCHUTAHUSA W COLMAIM3AIMKU OOYYarOIUXCs, MPEICTaBICHHBIX
B paboueii mporpamme Bocniutanus ['bOY OO c. HoBas Paueiika.

[IporpaMma Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs, COCTaBICHHas Ha
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHasg 0Opa3oBaTelibHas IporpaMma
OCHOBHOTO o0mmero oOpaszoBanwmsi, mpencraBieaHas B ®I'OC OOO, a Takke Ha OCHOBE
benepanbHON paboyeil mporpaMMbl BOCIIMTAHUSA M C YU4E€TOM KOHIEMIMH MPEroJaBaHus Kypca
npenMera « XuMHus» B 00pa3oBaTeabHbIX opranusanusx Poccuiickoit denepanuu.

OBIIASA XAPAKTEPUCTUKA ITPEIMETA «XUMMUSA»

[Iporpamma 1o XMMHMM JaeT NpPEJCTaBICHUE O MpeIMeTax, OOLIyI0 CTpaTeruio o0ydeHus,
BOCHMTAHMSI W pPa3BUTUS OOyyaroUMxcsd B paMKax ydeOHOro IpeiMeTra, YCTaHaBJIMBAeT
o0s13aTeNIbHOE IPEIMETHOE CO/ep)KaHue, oOecreyuBaeT oOecreueHue ero Io KiaccaM H
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM MPOrpaMM [0 XUMHH, ONPEAEISAET KOIUYECTBEHHbIE U
KAaueCTBEHHBIE XapaKTEPUCTUKH COJEPIKaHUsA, PEKOMEHIYEMYIO I1OCIIEI0BATEIBHOCTh U3YUYCHHUS.
XUMHS C YyUYETOM MEXKIIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€H, JOTMKa y4eOHOro mporecca,
BO3PACTHBIX KaTeropuil o0yyaromuxcs, OnpeAesstoT BO3MOXKHOCTH IpeaMeTa i peanu3aliu
TpeOOBaHUSI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTeIbHON MpOrpaMMbl Ha YPOBHE
6a30Boro ooémiero obpa3zoBaHus, a TakKe TpeOOBaHMSA K pe3yiabTaTaM OOY4YEeHHs XMMUU Ha
YpOBHE IieJiell M3y4eHHUs IpeIMeTa U OCHOBHBIX BHJIOB Y4eOHOTO Mpoliecca -NOo3HaBaTEIbHON
JesTeIbHOCTH 00yUaroIIerocs o OCBOEHUIO Y4eOHOT0 COJIepKaHMUS.

3HaHME CIyXUTelnell Mupa A (OPMUPOBAHUS MHMPOBO33PEHMSI OOydYarolIerocs, €ro
IIPEICTAaBICHUM O MaTepUallbHOM €JUHCTBE MHpa, OCHOBHAsS POJb KOTOPOIO 3aKJIIOYAECTCS B
(OpMUPOBAHUM XUMUU NPEJCTABICHUN O B3aMMOIPEBPAILICHUSIX SHEPTUU U O 3€MHBIX Tellax B
MIPUPOJIE, O MYTAX PELICHHUs, CBA3aHHBIX C MPOOIeMaMu Pa3BUTHS YEIOBEUYECTBA —BOW MPHUPOJIBL,
SHEPreTUYECcKOl, MaTepralibHOM U OCHOBHOM 0€3011aCHOCTH, MPOOJIEMBI 3IpaBOOXPAaHEHHUSI.

HEJIN U3YYEHUSA TPEIMETA «XUMMUS»

N3ydenue xummu:
o0OecrieueHrne YCIOBUM JJIi CaMOpPAa3BUTHSL W KYJbTYphl JIMYHOCTH, €€ oOumed u
(GyHKIMOHATBHOTO (POPMHUPOBAHUS TPAMOTHOCTH;
BHOCHUT BKJIaJl B HABBIKM MBIIUICHUS M TBOPYECKHE CIIOCOOHOCTH 00YYaIOLINXCsl, HABBIKH
UX CaMOCTOSITEIbHON YU4eOHOH JeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
YMEHUH, HE0OXOIMMBIX KaK B IOBCETHEBHOM KU3HU, TaK U B MPO(HECCHOHAILHON IS TENbHOCTH;
3HaKOMCTBO CO CNEUU(PUKON HAYYHOTO MBILIUICHHUS, 3aKJIaIbIBAIOIIEEe OCHOBBI 1IEIOCTHOTO
B3IJISiJa HA E€AMHCTBO MPUPOJABI M 4YeNOBEKa, SABISETCS OTBETCTBEHHBIM  3TalloM
B Pa3BUTUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroIInXCsl;
cozieficTBre (DOPMUPOBAHHIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSAM,
K NIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHHe 00yJaromuxcsl.



OTu HampaBieHUs B OOYYCHHMHM XHMHH TPHUBOMAT K CHCHUPUUECKOMY COIEPKAHHUIO
y4eOHOTO TIpeAMETa, KOTOPBIA SIBIACTCS TMEJAarord4ecKd aJalTHPOBAHHBIM OTpaXKECHUEM
HaIpaBJICHUsl HAYKU XUMHUU Ha OMPECIICHHOM 3Talle €¢ Pa3BUTHSL.

Kypc xumun Ha ypoBHEe 0a30BOTO 0011ero 00pa3oBaHUs, OPUCHTUPOBAHHBIN HA OCBOCHUE
00yJaronuMHUCs, COOTBETCTBYET CHCTEME IIEPBOHAYAIBHBIX IOHATHA XWMHH, OCHOBaM
HEOPraHUYECKOM XMMHUHU U HEKOTOPHIM BaXKHBIM MOHSTHSM OPraHUYECKON XUMHUH.

CtpykTypa couepskaHHsl MPOTrpaMMbl IO XMMHHU C(HOPMHUPOBaHA HAa OCHOBE CHCTEMHOTO
noctyna K ee uzydeHuto. Coaep:kaHre COCTOMT U3 CUCTEM MOHATHM XUMHUYECKHX SJIEMEHTOB U
CHUCTEM BEIICCTB, a TAaKXKE TMOHATHH XUMHUYECKOro pexuma. OOecneynBaTh 3TH CHCTEMBI
CTPYKTYPHO OPTaHHW30BAHHOM JESTENIBHOCTHIO MO MPUHIUIY MOCIEI0BATEIBHOTO Pa3BUTHUS
3HaHUI Ha OCHOBE MPEACTABICHHBIX HA Pa3HBIX YPOBHSIX TEOPETHUYESCKHX OCHOB:
ATOMHO-MOJICKYJISIPHOTO YYCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS,

[Tepuonuueckoro 3akona JI. 1. MenzeneeBa kak OCHOBHbBIE€ 3aKOHbBI XUMHUH;

— YYEHHS O CTPOCHHUH aTOMa U MEAUITUHCKON CBS3H;

— IlpencraBneHuit 00 AEKTPOJIUTHUSCKON JUCCOIMAIIIHU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHS, OCHOBAaHHBbIE HA SMIMPUYECKH MOJIYYEHHBIX U OCMBICIEHHBIX
(akTax, pa3BUBAIOTCS IMOCIICOBATEILHO OT OJHOTO YPOBHS K IpoLEAype, PYHKIIMOHUPOBAHUE
GbyHKIUH 00BSICHEHHS] U IPOTHO3UPOBAHUS CBOMCTB, CBOMCTB M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U MOTYUYEHUS] U3y4aeMbIX BEIIECTB.

OcBoeHue TMporpaMM IO XHMHUHU CIOCOOCTBYeT (HOPMHUPOBAHHIO NPEJCTABICHUN O
¢du3nyuecKkux pe3ysbTaTaX HAYYHBIX KapTHH MHpPa B JIOTHKE €€ CHUCTEMHOW IMPUPOIBI,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAaHHIO U METOJaM MO3HaHUs B Hayke. M3yueHue XxumMun
MIPOUCXOAUT C MPUBJICYCHUEM 3HAHUI U3 PaHEE U3yUCHHBIX HAYYHBIX MPEAMETOB:
«Oxpyxaromumii Mupy», «buonorus. 57 knacce» u «®dusmka. 7 Kiaccy.

[Ipn u3ydyeHMH XWMHHM TPOUCXOASAT 3HAHUS OCHOB MEIUIIMHCKON HayKh Kak 00JiacTu
COBPEMEHHOTO E€CTECTBO3HAHMSI, NPAKTUYCCKON JCITCIBPHOCTH 4YEIOBEKA W KaKk OJHOW U3
COCTABJISIIOLIIUX MUPOBOHM KyJNbTyphl. OCHOBHAS 3a/1aya MpeaIMeTa COCTOUT B MOCIIEIOBATEIBLHOMN
cucreme (pyHAaMEHTaJIbHBIX 3HAHUN — (QyHIAMEHTAIbHBIX (aKTOB, OOBICHEHWIA, TEOPUH H
TEOPHH, JOCTYIMHBIX 0000IIEHNH MHUPOBO33PEHUECKOTO XapaKTepa, SI3bIKOBOM HAyKH, B OOIICHUH
C TpaJWLMOHHBIMH METOAAMH TIO3HAHHUS MpPH HW3YYCHHH BEHIECTB W (PYHIAMEHTAIBHOTO
MPUHIIMIIA, B Pa3BUTHH W PA3BUTUU IO3HABATEIHHBIX YMEHUM M WX MPUMEHEHHUS. B y4eOHO-
MO3HABATENBHON U Yy4eOHO-HCCIeI0BATENbCKON IeATEeIbHOCTH, OCBOCHUHU MPABUI 0E€30MacHOTO
oOpareHus ¢ BEIECTBAMHU B MIOBCEIHEBHOM KU3HH.

[Ipy u3ydyeHHM XMMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHHS Ba)KHOE 3HAYCHHE
MPUOOPENU TaKue 1eH, KaK:

—TpeOyeT WHTEUIEKTyalbHO pa3BUTOM JIMYHOCTH, TOTOBOH K €aMOOOpPa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEILHOMY TPUHSITHIO PEIICHHH, CIOCOOHOW aaanmTHpOBaTHCS K
OBICTPO MEHSIFOIIMMCS YCIOBUSM KHU3HU;

—Ka4ecTBO  OOydYeHHUss HA  CHUCTEMaTH4YecKoe TMpUOOIIeHHe  O0ydarmmxcs K
CaMOCTOATENIbHOM TO3HABATEIbHOM JIESATENIBHOCTH, CTaHAAPTHBIM METOJMKAM IO3HAHUS,
(hopMHUPOBAHHIO HATTPABICHHOW MOTHBAIIMH M PA3BUTHIO CIIOCOOHOCTEN K XUMUU,

—ofecriedyeHne  yYCJIOBUHM, BKIIOYeHHEe OOyueHHss B  oOydeHHEe pazHOOOpa3zHOU
NEeSATEeTLHOCTH, TMO3HAHWS W CaMOIO3HAHMsI, KIIFOUEBBIC HABBIKH (KIIFOUEBBIX KOMIIETEHIINN),
o0IieuenoBeuecKoe 3HaUCHUE AJIsl PA3IMYHBIX BUAOB JESITEIbHOCTH,

—TIO/IEPKUBAET OOIIYI0 (DYHKIIMOHABHYIO U €CTECTBEHHO-HAYYHYIO TPAMOTHOCTh, B TOM
YHClie YMEHHUH OOBSICHATh U aHATU3UPOBATH MPOOJIEMBI OKPYKAIOIIETO MHUPA, UCTIONB3YS 3HAHUS
W ONBIT, TOJYYEHHBbIE TPHU HM3YYCHUH XHWMHH, TPUMEHATh MX TMPU oOecreueHuu MpodsieM B
MOBCEHEBHOM KM3HU U TPYAOBOM JAEATEIbHOCTH;

—OTHOIIICHWE K YyYallUMCS TYMaHHUCTUYECKHX OTHOIICHHM, TOHUMAaHHE IICHHOCTEH,
HAyYHBIX 3HAHWUNA JUJIS Pa3paOOTKH DKOJOTUYECKUX MPUHITUIIOB MOBEAEHUS B OBITY U TPYIOBOM
JESATEIBbHOCTH B LEJISIX COXPAHEHHUS UX 3/I0POBbS U OKPYKAIOLIEH TPUPOIHOU Cpebl;



— pa3BHTHE MOTHBAIlMM K OOYYEHHWIO, CIIOCOOHOCTE K  CaMOKOHTPOJNIO |
CaMOBOCITUTAHHIO Ha OCHOBE (hOPMHUPOBAHUS OOIICYECTIOBEUSCKUX IICHHOCTEH, MOATOTOBKH K
OCO3HAaHHOMY BEIOOPY PO U HAITPABIEHHOCTH JAILHEHIIIETO O0YUCHHSI.

MECTO YYEBHOI'O TIPEJMETA «XUMHUSA» B YHEBHOM IIJIAHE

OO1miee KOIMYECTBO YacOB, OTBEICHHOE I M3YYCHHS] XUMHUU HA ypOBHE HAYAIBHOTO
obmiero oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B Hejueno), B 9
Kkiacce — 68 yacoB (2 4aca B HEJIETIIO).

COJAEPKAHUE YYEBHOI'O IPEIMETA «XUMMSD»
8 KJIACC

Paszoen 1. Ilepeonauansvhuvie xumuyecKkue NOHAMUA

[Ipenmer xumuu. Ponp XxumuuM B KH3HM 4YeloBeKa. XUMHS B cHUCTeMe Hayk. Tema u
BemecTBa. OPU3NYECKHE CBOMCTBA BEIIECTB. ArperatHoe cocTositHue BemecTB. [Ipennoxenue o
METO/IaX MMO3HaHus B XUMHUHU. YucThie BemecTBa 1 cMecu. CriocoObl pa3iesieHus] cMecen.

ATOMBI W  MOJIGKYJBI. XUMHUYECKHE aeMeHThl. CHMBOJIBI JJIEMEHTAPHBIX
anemMeHTOB. [IpocThie U cloKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass ¢opmyna. BaleHTHOCTP AaTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BellecTB. OTHOcUTEIbHAs aTOMHasi Macca. OTHOCUTENbHASI MOJIEKYIApHAs
Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTA B COCIMHCHUSX.

KonnuectBo BemectBa. Monb. MomnsipHas macca. B3aumocBsi3p KOJIM4YECTBa, Macchl U
Yyclia CTPYKTYPHBIX BemlecTB. Pacyetsl mo opMynaM pe3ynbTaToB pe3yibTaToB.

Ousnyeckue U MEXaHHUYECKHUe sBICHUS. XUMHUYECKas peakius U ee MPU3HAKH. 3aKOH
COXPAaHEHHS MacC BEIIECTB. XUMHYECKHE YypaBHeHUs. Kiaccudukaius >SKOHOMHYECKOTO
BO3JICHCTBUS (COEAMHEHNS, PA3JIOKEHUS, 3aMEHbI, 0OMEHa).

Xumuueckuii sIkcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOU, TPaJAUIIMOHHBIE paOOTHl B TaOOPATOPUHU U MPUEMBI
oOparieHusi ¢ jJaboOpaTOpPHBIM O0OPY/IOBAHUEM, M3YyUYECHHE M OINUCaHUE (PU3NUYECKHX CBOWCTB
00pa3IoB HEOPTaHWYECKUX BEIECTB, HaOMOJAeHNE 3a (DU3MUECKUMHU BeIeCTBaMH (TLIaBICHHE
BOCKa, TassHUE JIbJIa, pacTUpaHUE caxapa B CTYyNKe, KHUICHHUE W KOHJCHCAIMs BOJbI) H
XUMHYECKMMH  BelleCTBaMH  (TOpEHHUE  CBEYM, NPOKATUBAHUE MEIHOH  MPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHUCJIOTON) HaOmroJeHue, HAOMI0JIEHHEe W OINMKCAaHWE TPU3HAKOB
MPOTEKaHUs BO3JIEHCTBUS (pa3ioKeHHe caxapa, B3aUMOACHCTBHE CEPHON KUCIOTHI C XJIOPUIOM
Oapust, pasznoxkeHue rtuippokcuaa meau (II) mpu HarpeBanum, B3aUMOJEHUCTBHE jKele3a C
pactBopoMm TBepaod menu ( Il )), cmoco® wu3yueHHs pasJeneHus CMeceil: ¢ MarHuTowm,
GUIBTpOBAaHUEM, BBITAPUBAHUEM, JUCTUUIAIHMCH, XpomaTorpadmuei, MpoBeICHUEM OYHUCTKH
MOBapeHHON comM, HAOMIOJIEHUEM ¢ ONUCAHHEeM pe3ylbTaTOB IMPOBEACHUS  OIbITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXpPaHEHHUs Macc, CO3JaHusI MOJIEJICH MOJIEKY (IapOCTEePKHEBBIX).

Ba:xHeiinue npeacTaBuTeId HEOPraHNYeCKNX BellecTB

Bo3znyx — cmecp raza. CoctaB Bo3gyxa. Kucimopom — 3iIeMEHT W IPOCTOE
BemecTBo. HaxoxxaeHue kucnopoa B mpupojae, Gu3ndeckue 1 XUMUIECKHE CBOMCTBA (peakiuu
ropenus). Oxcunpl. [Ipumenenne kucmopoaa. CrocoObl MOTYYEHHS KUCIOPO/ia B Ia0OpaTOPHIX
1 Ha mpousBojcTBe. KpyroBopoT kucmopoaa B npupoje. O30H — aioTponHas MOAU(PHUKAIUSL
KHCJIOpO/a.

TemnoBoit >PpeKT XUMHUYECKOTO COCTOSHHS, TEPMOXUMHUYECKHE YpaBHEHHUS, JK30- H
SHJOTEPMUUYECKHE COCTOSHHUA. TOIUIMBO: Yrojb W MeETaH. 3arps3HEHHE BO3/yXa, CTENCHb
MapHUKOBOTO 3P deKTa, pa3pyLieHre 030HOBOT'O CIIOS.



Bonopon — snemeHT u mpoctoe BemiecTBo. Haxoknenue B mpupone, (QpU3MYECKUX U
XUMHYECKHUX CBOMCTBAX, MPUMEHEHHH, criocobax nosydeHus. Kuciorsl u comu.

MoutsipHbIi 00beM raza. PacueTsl Mo XUMHYECKUM YPaBHEHHSIM.

®dusnyeckue cBOWCTBAa BOJbl. Bona kak pactBoputenb. PactBopbl. HacebllieHHBIE H
HEHACBIIICHHBIE PacTBOPHL. PacTBOpUMOCTH BelIeCTB B BojJie. MaccoBasi J0Jsi BEIIECTBA B
pactBope. XuMHYeCKue cBOMCTBA BOJbl. OcHOBaHUs. Posib pacTBOPOB B MPUPOJE U B KU3ZHU
yenoBeka. KpyroBopoT BOIbI B Ipupoje. 3arps3HEHuE OKpyx aromeld cpeapl BoA. OxpaHa U
OUYHCTKA BOJIBI.

Knaccudukanusa wneopranuueckux coeaunenuid. Oxcuabl. Kiaccuduxanuss OKcHIIOB:
oneoOpa3yromue (OCHOBHBIC, KHCIOTHEIE, aM(oTepHbIe) U HeconeoOpasyomue. HomeHnknatypa
okcu0B. Du3nyeckue u XMMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHue okcuaos.

OcnoBanust. Knaccugpukarus OCHOBAHHM: LIETI0YN u HepelaeMble
ocHoBaHusi. HomeHknarypa ocHOBaHUH. OCHOBaHbI buznueckue u XUMUYECKHE
cBoricTBa. [lonyuyeHnne ocCHOBaHHIA.

Kucnotsl. Knaccudukanusa xucinor. Homenkinarypa kuciaor. Ouznueckue U XUMHUYECKUE
cBoiicTBa KucioOT. Psin aktuBHocT MetaiuioB H. H. bekerosa. [lonyuenue KuciaoTsl.

Comu. Homenknarypa comneil. dusnyueckue U XUMUYECKHUe cBoicTBa conu. [lomyuenue
COJIEH.

['eneTndeckas CBs3b MKy KJIACCAaMU HEOPTaHUYECKUX COCTUHEHHIM.

Xumuueckuit Ixcnepumenm '

KaueCTBEHHOE OMpEIeICHUE COACpKaHUS KHCIOpPOJa B BO3AyXe, IMOJy4deHHe, cOop,
pacrmo3HaBaHHe M HW3Y4YEHHE CBOWCTB KHUCIOpOZAa, HAOJIOJCHHE B3aUMOJCWUCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUN BO3HUKHOBEHHUS M TIOBBIIICHHS] TopeHus (Tokapa), 03HAKOMJICHUE C
BBHIOOpPKAMU OKCHUJIOB M OMHCAHHE UX CBOMCTB, MOJIy4eHUE, cOOp, pacro3HABaHUE M W3YUYCHHE
CBOMCTB OKCHJIOB (TopeHue), B3aumopeuctBus BemukoOpuranum c okxcugom wmenu (1)
(BO3MOKHO HCHOJB30BaHUE BHJIEOMATEPUANIOB), HAOMIOIEHHE 0Opa3lloB BEILECTB, BXOMASIIUX B
coctaB 1 MoJb, HCCIIEIOBAHME PACTBOPEHHS BEIIECTB C Pa3IUYHOM PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE DPACTBOPOB C ONPEIEICHHON TeMIepaTypol J0Jied pacTBOPEHMs BELIECTBA,
B3aMMOJICIICTBIE BOJBl C MeTaulaMd (HAaTpUEM M KalbllieM) (BO3MOXXHO HCIOJIb30BaHHE
BHJIEOMATEPHAIOB), HCCJIEIOBAaHUE OOpa3llOB HEOPTaHWYECKUX BEIIECTB Pa3JIMYHBIC KIIACCHI,
HaOII0/IeHNe 32 U3MEHEHHEM OKPACKU MHAWKATOPOB B PacTBOpaxX KUCIOT W IIeNoueH, n3ydeHue
B3auMoeiicTBus okcuna meau ( II ) ¢ pacTBopom cepHOM KHCIOTBI, KHCIOT C METajlJlaMH,
ObICTpast HEUTpan3alus, MOJIyYeHHEe HEPACTBOPUMBIX OCHOBAHUH, BRITECHEHUE OJIHOTO MeTallja
JIPYTUM W3 PAcTBOpa TBEPJOTO BEIIECTBA, PEIIEHHWE SKCIEPUMEHTAIBHBIX 3a/ad 0 TeME «
Baxneiime kinaccbl HEOPraHUYECKUX COETUHEHUIN.

Ilepuoanyecknit  3axkoH u  Ilepnoanyeckasn cucreMa 10 3JIEeMEeHTaM
. . MengeseeBa. Ctpoenue aTOMOB. XHMHYecKas cB3b. OKHCJINTEIBLHO-
BOCCTAHOBHTEJIbHbIE COCTOSTHHUS

[lepBble Mephl IO OpraHU3alMKM TUIIEBBIX 3JeMEHTOB. [Ipemioxkenue o rpymmne cXoAHbIX

JIEMEHTOB  (ILEJIOYHBIE U UIEJOYHO3EMENbHbIE  METaljibl, TaJOreHbl, = WHEPTHHIE
ras3bl). JJIEMEHTBI, cojiepKalue aMpOTEepHbIE OKCUIBI U THAPOKCUIBI.
Ilepuognueckuii  3akoH. Ilepuoguueckass  cucrema  yIpaBJICHHS 3JIEMEHTaMU

. 1. MenneneeBa. KopoTkonepruoanas u JyinHHoNepuoiHas Gopmsl [lepuonnyeckoit cuctembl
ocHOBHBIX dineMeHTOB JI. WM. Menneneesa. Ilepuogel u rpymnnsl. DU3HYECKUN CMBICI
MOCJIEZI0BATEIHLHOTO HOMEPA, HOMEPOB MEPHOJIOB U IPYIIIBI AJIEMEHTOB.

Crpoenne aromoB. CoctaB aToMHBIX suaep. M3ortombl. OnekTpoHbl. CTpOUTENBCTBO
ANIEKTPOHHOTO 000709Yka aToMoB TepBbiX 20 aymeMeHTOoB  [lepHogMyecKod  CHCTEMBI
J. W. MengeneeBa. XapakTepUCTHKa XUMHYECKOIO 3JIEMEHTa II0 €ro IIOJOKEHUI0 B
nepuoanueckoit cucreme . . Mennaeneena.

3aKOHOMEPHOCTH M3MEHEHUS painyca aTOMOB IEMEHTAPHBIX 3JIEMEHTOB, METAJUINYECKUX
Y HEMETAJUIMYECKUX CBOWCTB IO IPyIIaM U NepruoJaMm.



3HaueHue NepruoIUYEecKOro 3aKOHa U MEPUOANYECKON CUCTEMBI SBIISIOTCS dJIEMEHTAMU
pa3BUTHS HayKu U ipakTuku. [[. . MeHneneeB — yueHbIA U TpaXKJaHVH.

Xumuueckas cBs3b. KoBanenTtHas (monsapHas u HETIOJISIpHAsT )
CBSI3b. DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSA3b.
Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC coctosinus. [Iporeccer

OKHUCJICHUSI U BOCCTaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETANIOB, B3aUMOJICHCTBUE THUAPOKCUIA
LIMHKAa C PacTBOpaMU KHUCJIOT U IIEJIOYeH, MPOBEICHHUE OIBITOB, WLIIOCTPUPYIOMINX
BO3HUKHOBEHHE OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX SIBICHUN (TOpPEHUE, PEXUM PpPa3lIoKEHUs,
COCTMHCHMS ).

Meosicnpeomemmnuwie ceasu

Peanuszanus MexXnpeIMETHBIX CBSI3eW MPU U3YYEHHHM XMMHUU B § KIIACCE OCYIIECTBISETCS
MOCPEJICTBOM  HCIIOJIb30BAaHUS KAaK €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W  TOHSITHH,
SIBJIIOIIMXCS] CHCTEMHBIMHM TSI IETKUX BELIECTB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TOHSTHS: HaydHbIe (aKThl, THUIIOTE3a, TCOPHS, 3aKOH,
aHalu3, CHHTE3, KiIacCUpUKalusi, MNEePUOAUYHOCTb, HaOIIO/ICHNE, AKCIEPUMEHT,
MOJICJINPOBaHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®uzuka: wmarepusi, aToM, OJIJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIWJ, H3OTOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, CPEAHUN 3apsij, BEUIECTBO, TEI0, 00BEM, arperaTHO€ COCTOSIHUE
BELIECTBA, I'a3, pu3ndeckasi BeNMUYMHA, BEJIMUYMHA U3MEPEHUS, KOCMOC, IIaHeTa, 3Be37b1, CoHIe

buonorus: porocunTes, nerxanue, ouocdepa.
I'eorpadus: armocdepa, ruapocdepa, mosie3Hbie HCKOIIAEMbIE, TOPHBIE TIOPOJIbI, TIOJIC3HbIE
HCKOIIaeMbIe, TOTUIUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo U XuMHUecKas peakuus

Ilepnonnueckuit  3akoH. [lepuoguueckas  cucrema  yIpaBJICHUS dJIEMEHTaMHU
J. U. MengneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B CBOWMCTBE PACKPBITHS 3JIEMEHTOB
MIEPBBIX TPEX MEPUOJIOB, Kajus, PEBPAIlEHUN U UX COEAMHEHUH B COOTBETCTBHHU C MOJIOKEHUEM
271eMeHTOB B llepuonnueckoil cucteMe 1 MOCTPOEHUH UX aTOMOB.

CrpoeHne BeLIECTB: BHUJbl XHMHUYECKUX CBsi3ed. THUIBI KPUCTANIMYECKUX PEHICTOK,
XapaKTEepU3yIOLINE CBOMCTBA BEIECTB 10 TUIY KPUCTAJUIMUECKON PEIICTKU U BUAY XMMHYECKON
CBSI3U.

Knaccuukanus m HOMEHKJIAaTypa HEOPraHMYeCKHX BEIIeCTB. XHMHUYECKHE CBOICTBa
BELIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KjaccaM HEOPraHWYeCKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHX BEILIECTB.

Knaccudukanus Bo3neicTBUS BCIEACTBUE PA3IUYHBIX MPUYMH (MO IPUYUHE U COCTaBY,
BO3HHUKAIOIIEMY B SBJICHUSAX, MO TEIUIOBOMY 3(¢eKTy, MO MNPHUYUHE CTETEeHU OKUCICHUS
XUMHUYECKHUX 3JIEMEHTOB, MO OOpaTHMMOCTH, IO IOCJIEI0BATEIbHOMY KaTalnu3aTopy). DK30- U
9HAOTEPMHUUYECKUE COCTOSIHUS, TEPMOXUMHUUECKHE YPABHEHUS.

[Ipennoxxenue o pexuMe -HKOHOMUYECKOro pexuma. [loHsTtue 00 o0O0paTUMBIX U
HEOOpaTHUMBIX MUINEBBIX peakuusax. llpeanoxkeHne O TOMOTEHHBIX M T'€T€POr€HHBIX
peakuusix. I[Ipennoxenne o karanuze. [IpennokeHne o XUMUYECKOM paBHOBecuu. DakTophl,
BIIUSIOLIUE HA CKOPOCTh 3KOHOMUYECKOTO COCTOSIHUS U MOJIO0KEHUE XUMUYECKOI'O PAaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE COCTOSIHUS, SJEKTPOHHBIM OajaHC, OKHUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE cocrosiHus. CocraBiieHue METOANYECKUX OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX METO/IOB C HCIIOIb30BaHMEM MeTo/1a OanaHca OanaHca.



Teopust PMEKTPOIUTUUECKON TUCCOLMAIUMU. DJIEKTPOIUTHI U HEAJIEKTPOJUTHL. KaTHOHBI,
aHUOHBI. MexaHU3M AMCCOIMAIMK BEIIECTB C Pa3IMYHBIMU XMUMHUYECKUMU CBsA3sIMU. CTereHb
nuccouuanui. CHIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakiium woHHOrO oOOMeHa. YCIOBHS MPOTEKAaHUS HMOHHOTO OOMEHa, WOJHBIE W
COKpaIllCHHbIE MOHHBIC ypaBHeHHUA. CBOWCTBA KHUCJIOT, OCHOBAHUN U COJIEH B CYIIECTBYIOIIUX
NMEKTPOINTUYECKUX Jucconnanusax. KadecTBeHHble cOcTOSHMS Ha WOHBL. llpemnoxenue o
TUIPOJIU3E COJIH.

Xumuueckuii IKcnepumenm

oOcieoBaHUE C MOJEISIMH KPUCTAIMYECKHX PEUICTOK HEOPraHMYeCKUX BEIeCTB -
METAJIOB M HeMmeTauioB (rpadgura u ammasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpUs),
UCCIIEIOBAaHNE 3aBHUCUMOCTH CKOPOCTHM XHUMHYECKOTO peXHMa OT BO3ICHCTBHS pa3iIMYHBIX
(akTOpOB, MCCIIEOBAHUE HIIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCOB IHCCOIMALUU
KHCIIOT, LIEJIOUeH U cosiei (BO3MOKHO HCIIOJIb30BAHKE BHUJIEO MATEpPHUAIIbl), IPOBEICHNE OIBITOB,
WUTIOCTPUPYIOMIUX TPU3HAKK MPOTEKaHUs MOHHOTO oOMeHa (00pa3oBaHHE OCAJKH, BbIIEICHUE
raza, oOpa3oBaHHE BOJbI), OIBITHl, WUIIOCTPUPYIOUIME TPU3HAKK  OKUCIUTEIHHO-
BOCCTAaHOBUTEJbHBIX INPOLIECCOB (ropeHue, PexxuMm pasioeHusi, COeAMHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TIOMOIIBI0 KAuyeCTBEHHBIX 3apsAOB Ha HOHBI, pEIlIeHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTa/iibl 1 UX COeTMHEHHUSI

OOmme xapakTepuCTUKU ranoreHoB. OCOOEHHOCTH COXpPAaHEHHUs aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CtpoeHne U (uU3MUECKHEe CBOMCTBA MPOCTBIX  BEIIECTB —
rajoreHoB. XHUMHYECKHE CBOMCTBa 1O TUIly XJopa (B3aHUMOJCICTBHE C MeTallJlaMH,
HeMeTaJlaMH, I1ienouaMu). XiopBopopor. ConsiHash KHCIOTa, XHWMUYECKHE CBOMCTBA,
nojiyueHue,  npuMeHeHue. [leiictBue  xysopa M XJOpOBOJOpOAA  HAa  OpPraHHU3M
yesoBeKa. BaxxHeiine Xmopuasl U UX HaX0XKIEHHUE B IPUPO/IE.

Obmas xapaktepuctuka 3meMeHTOB VI A-rpynmbl. OcOOCHHOCTH COXpaHEHHsI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue W (U3NYECKHe CBOWCTBA IMPOCTHIX BELIECTB —
KHCIIOPOJI U Cepbl. AJIOTPOIHBIE MOIU(MUKAIUKA KUCIOpOAa M Cepbl. XUMHUYECKHE CBOWMCTBA
cepel. CepoBomopoji, cTpoeHue, ¢GU3HYECKHEe U XHUMHUYECKHEe CBOMCTBA. OKCHUIBI CEpBI
MIPEJICTABISAIOT CO0OW KHUCTOTHBIE OKcuAbl. CepHas KHCIOTa, (U3MYECKHE H XUMHYECKHE
cBoOlcTBa (0OIIHME MPEACTABUTENHN KJIacca KUCIOT U 0COObIe CBOMCTBA). XMMHUUYECKHUE SBIICHUS,
BKJIIOYEHUE B OCHOBY IPOMBIIIJIEHHOTO MOJIYYEHUsI CEpHOM KHUCIOTHL. llpumeHeHue cepHoii
KkucnoThl. CoJM CepHOM KHUCIOTHI, paBHas peakuus Ha cyibgaT-uoH. HaxoxxaeHue cepbl U UX
COEIUHEHUI B Mpupoje. XUMHUECKOE 3arpsi3HEHNE OKPYIKAIOLIEH Cpellbl COEIUHEHUSMU CEPbI
(KUCIOTHBIE JOXAM, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), KaK €ro IPpel0TBPATUTb.

OOmiast xapakTepucTuka 31eMeHTOB V A-rpynmnbl. OCOOEHHOCTH COXPAaHEHHUS aTOMOB,
XapaKkTepHbIE CTEMEHU OKUCIEHMs. A30T pacupoCcTpaHseTcs B NpUpOJE, (PU3NYECKUMHU HU
XUMHYECKUMH CcBoiicTBamu. KpyroBopor a3zoTa B mpupoae. AMMHAK, ero (u3MYecKue Hu
XUMHYECKHE CBOICTBa, mojyueHue u mpumeHeHue. Conu ammuaka, HMX (QU3NYECKUE H
XUMUYECKHE CBOWCTBa, NMpuMeHeHue. KadecTBeHHas peakuuss Ha HMOHbI aMMUaka. A30THas
KHCIIOTa, €€ TOoJyuyeHue, (pU3ndeckue M XHMUYecKue cBoicTBa (oOlIMe Kak MpeacTaBUTEIH
KJlacca KHUCIIOT M OTJIWYHUTENbHBIE CBOICTBa). lcmonp3oBaHME HHUTPATOB M COJMM aMMHAaKa B
KauecTBE MHHEpAIbHBIX yAOOpeHud. XHUMHUECKOe 3arpsA3HEHHE OKpYXKarolled CpeJibl
COEMHEHUSIMH a30Ta (KUCIOTHBIE JIOXK/HU, 3arpA3HEHUE BO3/yXa, MOYBHI U BOA0EMOB). Docdop,
ajutotpornubie Moaudukanuu pocdopa, puznueckne u xumudeckrne cBoiictBa. Okcun dochopa
( V) u dpochopHnas kucnora, Gpu3nYecKre 1 XUMUUYECKHE CBOMCTBA, MoyyuyeHue. Vcrnonb3oBaHue
¢docdaToB B KauecTBE MUHEPAIbHBIX YIOOPEHUH.

OOmast xapakTepucTuka syeMeHToB IV A-rpynmbl. OCOOEHHOCTH COXpaHEHHs aTOMOB,
XapakTepHbIe CTETNIEHU OKUCIEHHs. YTIIepoJ, aJUIOTPOMHbIE MOAU(UKAIINY, PAaCIPOCTPAHEHHE B
npupoje, ¢u3ndyeckue M XUMHUYECKHe CBoicTBa. AjcopOuus. KpyroBopoT BbINONHSAETCS B
npupoae. OKcuasl Xjiopa, ux Gu3nuecKre U XMuMHUYecKre CBOMCTBA, IeHCTBHE Ha JKUBbIE



OpPraHu3Mbl, MOJYYEHHE U IPUMEHEHHE. DKOJOTMYecCKHue NpoOIeMbl, CBA3aHHBIE C OKCHJIOM
Bo3ayxa ( IV ), runoresa rio0anbHOTO MOTEIUICHUS KIMMAaTa, MapHUKOBBIA 3¢ ¢dekT. YroabHas
KHCIOTa M €€ COJMM, UX (QU3MYeCKHe M  XUMUYECKME  CBOWCTBAa,  IOJyYeHHE U
npuMeHeHne. KauecTBenHast peakuusi Ha KapOOHAT-MOHBL. Vcronb3oBaHue KapOOHATOB B OBITY,
ME/IULIMHE, IPOMBILIIICHHOCTH U CEJIbCKOM XO3AHCTBE.

[lepBoHauaIbHBIEC MOHATHSL 00 U3MEPSEMBIX BEHIECTBAX, KAK O COCTMHEHUAX OKpYKaIOIIeH
cpeabl (MeTaH, 3TaH, THJEH, aleTHJIeH, 3TaHOJ, INIMLEpUH, YKCycHas KucioTa). IIpupoansie
UCTOYHHUKH YTJIEBOJOPOJOB (Yroyb, NPUPONHBIA ra3, He(PTh), MPOAYKTHI HX IepepaboTKu
(OeH3uH), UX ponb B OBITY M HPOMBIIIEHHOCTU. lIpennoxkeHue O IKU3HEHHO BayKHBIX
BEIIECTBAX: JXHMpaX, OelKax, yrieBoAax — M WX POJM B JKU3HU YeloBeKa. MarepuaiabHOe
€IMHCTBO U HEOPraHUYECKHE COECMHEHUS.

Kpemuuii, ero ¢usnueckue U XUMHUYECKUE CBONCTBA, [IOJIy4YE€HHUE u
npuMeHeHue. CoeluHeHus KpeMHUs B npupoze. O0mue mnpencraBieHus 00 OKCUIe KpeMHUs
( IV ) wu xpemuueBod kucinore. CHIMKaThl, WX HUCIOJb30BaHHE B OBITY, B
IIPOMBIIIICHHOCTH. Ba)kHelue cTpouTeabHble MaTepHalibl: KEpaMUKa, CTEKIIO, LIEMEHT, OeTOH,
xene300eToH. IlpoOGiembl ©e30macHOTO  HCIOJIB30BAaHUS CTPOUTENBHBIX MAaTepHajoB B
MIOBCEJHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm

ucclieloBaHle 00pa3loB HEOPraHMYECKUX BELIECTB, CBOWCTB COJISIHOM  KHUCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX COCIUHEHMH Ha XJOPHI-MOHBI W HAONIOACHHWE TPU3HAKOB UX
IIPOTEKaHMs, IKCIEPUMEHTHI, OTpakeHHue (PU3NYECKUX M XUMHUYECKUX CBOICTB raJIor€HOB M HX
COEUHEHUI (BO3MOXKHO MCIIOJIb30BaHUE BHUIACOMATEPUAIOB), O3HAKOMJIEHME C O0pa3namu
XJIOPU/I0B (TaJOr€HU0B), O3HAKOMIJIEHHE C 00pa3llaMu. Cepbl U MX COCIUHEHUSMHU (BO3MOXKHO
WCIIOJB30BaHNE BHUACOMATEPHAIOB), HAONIONEHHE 3a MPOIEcCCOM OOYIIIMBaHUS caxapa MoJ
JeUCTBUEM KOHLIEHTPUPOBAHHOW CEpHOM KHUCIIOThI, M3yYCHHE OSKCIUTyaTallMOHHBIX CBOWCTB
pa30aBIeHHON CEpHOW KHUCIOTHI, TPOBEICHHE KAYECTBEHHOTO pPEXHMa Ha Cylb(par-uoH H
HaOJI0ZIeHWEe TNPHU3HAKOB €€ MpOTeKaHWs, HaOmojeHue ¢ (U3MUEeCKUMM CBOMCTBAMM a30Ta,
dochopa M uX coeaMHECHUH. (BO3MOXKHO WCIIONIB30BAHUE BHICOMATCPUAIOB), BBIOOPKAMH
a30THBIX U (QochOopHBIX yI0OpeHul, moiaydeHue, cOop, paclo3HaBaHHE U H3y4YE€HHE CBOWCTB
aMMHaKa,lIpOBEJCHNE OTAEIbHBIX 3TallOB Ha HOH aMMOHHUS M (ocdaT-uoHa U U3yUEHUE
IIPU3HAKOB HUX MPOTEKAaHUs, B3aUMOJEHCTBUS KOHLEHTPUPOBAHHON a30THOM KUCIIOTBHI C MEABIO
(BO3MOYKHO HCITOJIb30BAHHE BUJEOMATEPHUAIIOB), U3YUEHHUE MOJIENEH KPUCTAIINYECKUX PELICTOK
anMasa, rpadura, QyiaepeHa, MpoBeAeHUE MPOLEAYpPhl aJcCOpOLUU PacTBOPOB ATHUX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M HCTOYHUKOM IpPOTHBOras3a, IIOJy4YeHHe, cOop, H3yueHHue,
pacro3HaBaHME€ M OIpPEIEICHUE CBOMCTB YIVIEKMCIIOIO Tras3a, NPOBEACHHE KadyeCTBEHHBIX
BBIOPOCOB KapOOHaTa M CUJIMKAT-MOHOB U U3yY€HUE NMPUHIUIIOB UX MPOTEKaHUs, 03HAKOMIIEHUE
C MPOM3BOACTBOM CHJIMKAaTHOM MPOAYKLINH, PELIIEHUE SKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«BaxHelmue HeMeTalIbl U UX COEAMHEHHUS».M3yueHUE MOJENel KPHUCTaNIMYECKUX PELIETOK
anMmaza, rpaduta, (QymiepeHa, O3HaKOMJIEHHE C  ajacopOlueil  pacTBOPOB  BEILECTB
aKTUBUPOBAHHBIM yTJIEM M METOJOM INPOTHBOrasa, IOJIy4eHHe, cOOp, paclo3HaBaHHWE U
U3y4EHHE CBOWCTB YIVIEKHCIOrO Ta3a, IIPOBEIEHUE KAUECTBEHHBIX YIJIEBOJOPOJOB Ha
KapOOHaThl M CWJIMKAaT-UOHBl M HW3Y4YEHHE NPU3HAKOB HUX MPOTEKaHUs, O3HAKOMJICHHE C
IIPOU3BOJICTBO CUIIMKATHOW MPOLYKIMH, PEILIEHNE SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Baxnelue HeMETAIbl U UX COSAVHEHMSD).M3yUYE€HUE MOJAENEH KPUCTANIMYECKUX PELICTOK
anmasza, Trpadura, ¢dymiepeHa, O3HaAKOMJIEHHE C  aacopOlIMer pacTBOPOB  BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M METOJIOM NPOTUBOra3a, Moxy4yeHue, coop, pacro3HaBaHHE UU3YUYEeHUE
CBOMCTB YTJIEKUCIIOrO Ta3a, MpPOBEJEHHE KaueCTBEHHBIX YIJIEBOJAOPOJOB Ha KapOOHAaThl H
CWJIMKAaT-HOHbl M M3yYEHUE IIPU3HAKOB HX IPOTEKAHUS, O3HAKOMIIEHHE C IPOU3BOJCTBO
CHJIMKaTHOM MPOAYKIIMH, pEeHIeHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxHelme HEMETAUIBI U UX COEAUHEHMS».03HAKOMJIEHHE C IPOU3BOJCTBOM CHJIMKATHOM
MPOAYKIMH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3aJad N0 TeMe «BakHelmue HemeTauibl U UX



COCIUHECHUA».03HAKOMJIICHHE  C  IMPOMU3BOJACTBOM  CWJIMKAaTHOW  IPOAYKLIMH, PpELICHHE
JKCIIEPUMMEHTAIIBHBIX 3a7a4 110 TeMe « BakHelne HeMeTaluIbl U UX COCIUHEHUS».

MeTtaJuIbl M MX COCAMHEHHUS

OOwiast XxapakTepucTUKa 3IeMEeHTOB J[. — MaTepuaibl HA OCHOBAHUU UX PAaCIIOJIOKEHUS B
[lepuonnueckoii cucreme snementoB [[. M. MenpaeneeBa u Hamnpsbkenue atroMoB. CTpoeHue
MeTaJI0B. MeTtamdeckas CBSI3b " METAJUINYECKast KpUCTAILINYECKas
pemerka. OJIEKTPOXUMUYECKUI DSl HANpPSDKEHHBIX METauIoB. PU3NYECKHME U XUMHUYECKHE
cBoiicTBa MeTayuloB. OOmue crnocoObl MosyueHus MeTauioB. IlpemiokeHue Mo peMoOHTY
OCHOBHBIX MAaTEpHajOB, CIOCOOBI 3aIIUTBl MX OT mnoBpexaeHus. CruiaBbl (CTalb, YYTYH,
JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIJICHHOCTH.

[Ilesrounble METAJUIBL: MOJOKEHHE B llepuoamyeckodl CuCTEME OCHOBHBIX 3JIEMEHTOB
. . MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXJAECHUE B npupoje. Puznueckue 1 XuMUYECKHE
CBOIcTBa (Ha nmpuMepe HaTpus U Kanust). OKCUIbI U THAPOKCUIBI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCMHEHUN.

[[lerouHO3eMeEnbHBIE METAUIBl MAarHUM W KalnbUui: MnoJoxkeHue B Ilepmonmnueckoin
CUCTEME C HUCIOJIb30BaHuEM 1eMeHTOB 1. M. MeHnzeneeBa, CTpO€HUE UX aTOMOB, HaXOXKICHHUE B
npupoje. Ousnyeckne U XMMHYECKUE CBOMCTBA MAarHWs U SIBJICHUs. BakHeWne coeIMHEHMs
(oxcua, rTuapoKCcU, con). JKECTKoCTh BOJbI M CIIOCOOBI €€0rpaHuYEHUs.

ANIOMUHUI: TIOJIOKEHUE B Iepuoaudeckor cucreme aemeHTtoB JI. M. Menneneesa,
CTPOCHHME aTOMa, HaXOXKICHKUE B npupoje. PU3snueckre 1 XMMUYECKHE CBOMCTBA IIOJBEPTatoTCs
BO3ACHCTBUIO. AM(OTEpPHBIE CBOMCTBA OKCH/IA M THIPOKCHIA BIHSIOT.

XKeneso: nonoxxeHue B nepuoanueckon cucreme aneMmeHtos /. 1. Menneneesa, crpoeHne
aToMa, HaxoxjaeHue B mnpupoje. dusmueckue M XHMMUYECKHE CBOMcTBa jxene3a. OKCuibl,
TUAPOKCHIBI M TBepable BemecTBa skene3a ( II ) m skemeza ( III ), ux cocraB, cBOWCTBa H
IIOJIy4EHUE.

Xumuueckuii IKCnepumenm

O3HaKOMJIEHHE C oOpa3laMy METalIoB M CIUIABOB, MX (U3MYECKUMHU NPOSBICHUSIMH,
UCCIICIOBAHUE  pE3yJbTaTOB  KPHUCTAUIOB  METAJJIOB (BO3BMOXXHO  MCIIOJIb30BaHUE
BHUJICOMATEpPHAIIOB), B3aUMOJACHCTBHE OKCHIOB METaNIOB M HATpusi C BOJOH (BO3MOXKHO
UCIOJIb30BaHNE BUAEOMATEPUATIOB), UCCIEJOBAHNE CBOMCTB KECTKOM BOJBI, Ipoliecca TOPEHUs
xKelleza B KUCIOpoJie (BO3MOXKHO HCIOJIb30BAaHUE BUIAEOMATEPUATIOB) , NMPU3HAKH MPOTEKAHUS
KayeCTBEHHBIX Pa3psi0B HAa HMOHBI: MarHusi, UICTOUHUKH, BKJIIOYAIOT, ITUHKA, xene3a ( 11 ) u
xenesa (111 ), menu ( II ), HaGnroeHue U onycaHue MPOLECCOB TOPEHUSI MOHAMU HATPHS, Kaus
U HUCTOYHUKOB (BO3MOYKHO HCIOJBb30BaHHE BHUAEOMATEPHUAIOB), HCCIENOBaHUE aM(oTepHbIE
CBOMCTBAa THJPOKCHJA BO3JEHCTBYIOT M THUIPOKCHAA LMHKA, PELICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 110 TeMe «BaxHelne MeTaulbl U UX COEIUHEHUSD.

XuMHS U OKPYKAKOLIAsA cpeaa

BemecTtBa 1 matepuasibl B IIOBCETHEBHOW KM3HU 4YeJIOBEKa. be3omacHoe MCIOIb30BaHUE
BELIECTB U BO3JIeHCTBUE B ObITY. IlepBas momols Ipu 05k0rax U OTPaBICHUSX.

XUMHUECKOe 3arpsi3HeHHE OKpYy>Karollei cpefsl (MpeesibHas TOMyCTUMasi KOHLEHTPALHsI
Benlects, nanee — [1JIK). Ponb XxumMuu B pemieHnn 3K0J0rn4ecKuxX MpooieM.

Xumuueckuii IKCnepumenm:

u3y4yeHue o0pas3oB MaTepuaoB (CTEKIIO, CIUIaBbl METAJIOB, TOJIMMEPHBIE MaTEpPHUAIbI ).

Mesxicnpedmemmuuwie céasu

Peanuzanus MeXNpeaMETHBIX CBSA3E€H NPU M3YYEHHHM XMMHUHU B 9 KIlacCe€ OCYIIECTBISETCS
IIOCPEJICTBOM  HUCIIOJIB30BAaHUS KAK €CTECTBEHHO-HAYYHBIX IIOHATHH, TaK W  IOHATHH,
SIBJISIFOLUXCS. CACTEMHBIMU JUJIS JIETKUX BEIIECTB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAyuYHblEe MOHSTHUS: HayyHble (akThl, TUIIOTE3a, 3aKOH, TEOpus,
aHamM3,  CHUHTE3,  KJIacCHpUKaIMs,  NEePHUOAUYHOCTb,  HaOMIONEHHE,  SKCIIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN APPEKT, TEXHOJIOT U, MATEPHAIIBI.



®duzuka: wmarepusi, aTroM, DOdIJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
PaINOAKTUBHOCTh, MOJEKYJA, OSJIEKTPUYECKUA 3apsii, MPOBOJHUKHU, TOJYNPOBOAHUKH,
IUDJIEKTPUKU, (POTODTIEMEHT, BEIIECTBO, TEIO, O0bEM, arperaTHOe€ COCTOSHUE BeIEecTBa, ras,
pacTBOpeHHUE, PAaCTBOPUMOCTh, KPUCTAIUIMYECKAS. PEIICTKA, CIUIABBI, (PU3MUYECKUE HU3MEpPEHUS,
MIPOU3BOJIHBIE U3MEPEHUS], KOCMUYECKOE MTPOCTPAHCTBO, IJIaHeTa, 3B€3/1bl, CoHIIE.

buonorus: ¢orocunres, asixanue, O6uocdepa, KOCHUCTEMa, MHHEpaIbHbIE YIOOpEHMUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIC BEIIECTBA.

I'eorpacdus: armocdepa, ruapocdepa, moyie3Hble HCKOMaeMble, TOPHBIE MTOPObI, TOJIE3HbIE
HCKOIIaeMbl€, TOTLIUBO, BOJHBIE PECYPCHI.

2. INIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUMSA YYUEBHOI'O ITPE/IMETA
«XUMMUS»

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHS IMPOTpamMMbl 0a30BOM 00pa30BaTEIIbHONH OCHOBBI B
Xo7ie 00y4eHus B AMHCTBE 00pa30BaTeNbHON U BOCIIUTATENbHOMN JESITEIbHOCTH B COOTBETCTBUU
C BKJIIOYEHHMEM COLIMOKYJIbTYPHBIX W JYXOBHO-HPABCTBEHHBIX LIEHHOCTEW, IPOBOAMMBIX B
o01iecTBe COONIIOJICHUSI M HOPMAaMM IOBEAECHUS U COOJIOAEHUS IIpollecca CaMOIIO3HAHMS,
CaMOPAa3BHUTHUS U COIMATM3AINN 00yYarOIINXCA.

JINYHOCTHBIE PE3yJIbTATHl OTPAKEHUS CIIOCOOHOCTH O0YUaIOIMIUXCsI PYKOBOJUTH CUCTEMOMN
IIO3UTUBHBIX LICHHOCTHBIX OPUEHTALMi M PACIIMPEHHUs OINbITa JEATEIBHOCTH Ha €€ OCHOBE, B
TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHBIE OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY M HAyYHOMY
HaclleInl0, TOHUMAaHHWE 3HAueHHs XMMHUYECKOM HayKd B COBPEMEHHOM XM3HM OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW WH(pOpMAaNneil O MEepeOBBIX TOCTHKECHUSAX U OTKPBITHUSIX
MHUPOBOM M OTE€YECTBEHHON XMMUH, 3aUHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSAX O YCTPOMCTBax
MHUpa 1 00IIEeCTBa;

2) BBICIIIEE 0Opa30OBaHME:

IIPEICTABICHUE O COLMAIBHBIX HOPMAax M MpPaBWIAX MEXIUYHOCTHBIX OTHOIIEHHUH B
KOJUIEKTHBE, KOMMYHMKaTUBHOW KOMIIETEHTHOCTHM B OOILECTBEHHO IIOJIE3HOM, Y4eOHO-
HCCIIeI0BAaTENLCKOM, TBOPUYECKON U IPYTHX BHJAX NESATEIbHOCTH, MOATOTOBKE K Pa3HOOOpPa3HOM
COBMECTHOH JI€ATEIbHOCTU IPU BHIIOJHEHUH Y4YEOHBIX, MO3HABATENbHBIX 33]a4, BHIIOJHEHUH
XMMHUYECKHX  OKCIHEPUMEHTOB, COCTABJICHMM  Y4YeOHBIX  IPOEKTOB, CTPEMIIEHHSIX K
B3aMMOIIOHUMAHHIO U B3aMMOIIOMOIIM. B MPOIIECCE 3TOM yueOHOU eATeNbHOCTH, aHAIU3UPYITe
CBOE IOBEICHHME U IMOCTYIKH CBOMX TOBApUILEH C MO3ULUU MOPAIbHBIX U NPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCJIEICTBUN OCIEAYIOUNX AEHCTBHI;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE HAay4YHbIE MPEJICTaBICHUS O (PU3NYECKUX CBOMCTBAX U COCTOSHUM,
COOTBETCTBYIOILIIE COBPEMEHHOMY IMOJAXOJY Pa3BUTHUA HAYKH U (YHIAMEHTAIbHBIX MPUHIMIIOB
JUI TIOHMMaHUs CYIIHOCTH KapTHUH MHUpa, MPEACTaBIEHUs 00 OCHOBHBIX MPUHIHUIAX Pa3BUTHS
IIPUPOABI, B3aUMOCBSI35X YEJIOBEKA C NPUPOJHOW CPENOH, O POJIM XUMHUHM B IO3HAHUU 3TUX
3aKOHOMEPHOCTEM;

MO03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJTYYEHNE HOBBIX 3HaHUI B 00J1aCTH XMMUH,
HEOOXOMUMBIX JUId HAONIOJCHUS 3a TpoleccaMd M HalpaBiICHHUSIMH, I103HABATEIbHOM,
MH(POPMAIIMOHHON M YUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE HABBIKM pPabOTHl C y4eOHBIMU
TEKCTaMU  CaMOCTOSITEIbHO, CHPABOYHOW  JIUTEPAaTypoM, JIOCTYNHBIMH TEXHHYECKHUMH
MH(GOPMAIIMOHHBIMH TEXHOJIOTHSIMH;



HMHTEpEeC K OOYYEHHIO U TO3HAHMIO, JIOO03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M HMCCIEA0BATENBCKON NEATEIBHOCTH, K OCOBHAHHOMY BBIOODY
HAIMpPaBIEHHOCTH U YPOBHS O0YUYEHUS B TIEPCIICKTUBE;

4) popMupoBaHUE KYJIbTYPbI 310POBb

OCO3HAaHHE LIEHHOCTEM JKU3HU, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKAa Ha 3JI0pPOBBIM 00pa3 XU3HU, OCO3HAHUE IOCIEICTBUNH M HENPUSTHBIX BPEIHBIX
MpUBBIYEK (YMOTPEOJICHUE AaTKOTOJs, HAPKOTHKOB, KypeHUs), HEOOXOIMMOCTH COOIIOJACHHUS
npaBmw 0€30MacHOCTU MPH ABMKEHUU C XMMHUYECKUMH BeUIeCTBAaMH B OBITY U OOOCHOBaHHE
KU3HU;

5) TPy10BOr0 BOCIIUTAHUS

MHTEpEC K MPaKTUYECKOMY H3Yy4YeHHIO mIpodeccuil u TpyAa, OTHOLICHHE K TPyAy U
pe3yabTaTaM TPYAOBOW JESITENIbHOCTH, B TOM YHKCIE HA OCHOBE IMPUMEHEHHUS MPEIMETHBIX
3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUIYATBbHOW TPAEKTOPUHU, MPOJOJIKEHHE
0o0pa3oBaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTEH K XMMHHU, CBS3SIM M YCIIEXaM,
YCHEIIHOCTh MpodeccnoHanbHas AeITeIbHOCTh U Pa3BUTHE HEOOXOAUMBIX YMEHUN, TOTOBHOCTD
alanTHPOBATHCS B MPO(ECCHOHAIBHOM Cpee;

6) IK0JIOrMYecKOe BOCIINTAHUE:

DKOJIOTMYECKOE OTHOILIEHUE K MPUPOAE KAK MCTOYHUKY JKU3HU Ha 3emiie, Ha OCHOBE €€
OCBEILEHUS, TIOHUMaHHE [IEHHOCTEH 3J0pPOBOrO M 0E30MacHOT0 00pasa KM3HU, OTBETCTBEHHOE
OTHOIIIEHHWE K COOCTBEHHOMY MPHUHIUIY U TICHUXWYECKOMY 3J0POBBIO, OCO3HAHHME MPHUHIIUIIOB
coOnrofieHusT TpaBuJl 0O€30MacHOr0 TOBENEHUs MpU padoTe ¢ BEIIeCTBAMM, a TaKXKe B
YCTaHOBJICHHOM MOPSAJKE, YTPOXKAIOIIEM 3/I0POBBIO U )KU3Hb JIFOJIEH;

CHOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJYYEHHbIE MPU W3YYCHHH XUMHUHU, ISl PEIICHUS
3aJla4, IpaHull OKpYy: Karollleld MPUPOIHON Cpenbl, JUIsl MOBBIIIEHUS YPOBHS 0CO0OM KYJIBTYpHI,
OCO3HaHHUs TJIOOATBHOTO XapakTepa SKOJOTHYECKHX Mpo0JeM M CHocoO0B UX pEUIeHHsS C
MOMOIIBI0 METOJIOB XHMHH, HKOJOTHYECKOTO MBIIUICHUS, HABBIKOB PYKOBOACTBA HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHOM U COIIMANBLHOM cepe. MpaKTUKa.

METANPEIJMETPHBIE PE3YJIbTATBI

B coctaBe MmeTampeaMETHBIX pe3ylbTaTOB HMEIOTCS 3HAYUMBIE ISl (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE TOHATHS (3aKOH, TE€OpHUsl, MPUHIIUII, TUIOTE3a, (aKT, cCUCTEMa,
MPOLIECC, DJKCIEPUMEHT U JIPYTue), KOTOpPHhIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX
XUMUYECKUX TPEIMETaX U TO3BOJIAIOT HA OCHOBE 3HAHUW W3 ATUX NPEIMETOB (OPMHUPOBATH
MPEJICTABIECHUSA. O LEIOCTHOCTA HAYyYHOU KapTUHBI MUPA, U YHUBEPCAJIIbHBIE HAYYHBIE IEUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHUKATHUBHBIE, PETYJSTUBHBIC), KOTOPHIE TIO3BOJISIOT 00ECIEeUUTh
MTOMOIIh K CAMOCTOSITEIFHOMY TUTAHUPOBAHUIO M SIBHO YUEOHOU AESITETbHOCTH.

Ilo3HaBaTe/IbHbIEC YHHUBEPCAJIbHbIEC TEXHOJIOTHYECKUE 1eHCTBUS

ba3zoBble JJornueckue geMcTBUsA:

METOJIbl MCIOJIB30BaTh MPHUEMBI JIOTMYECKOTO MBILIJIEHUS IPU OCBOEHHUM 3HAHMIA:
paCKpLITB CMBICJI HOHSITI/If/'I (BI)I}IGJ'II/ITI) nux xapaKTepHLIe HpI/ISHaKI/I, COXpaHI/ITI) B3aMOCBA3b C
JIPYTMMH TIOHSATHUSIMH), HCIIOJNIB30BAaTh KOHIEMIMHU i1 OOBSICHEHHs OTIEIbHBIX (PaKTOB U
HaHpaBHeHI/Iﬁ, BI)I60pKy OCHOBAHHUA U KpI/ITepI/ISI JJIA KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKNUX BCIICCTB U
3aKOHOMEPHOCTEH, COXpaHEHHE MPUUMHHO- MOCIEAYIOIINE CBA3H MEXKIY 00BEeKTaMU U3YyYCHUS,
CTpOfIT JIOTUYCCKUC paCCY)KJIeHI/If{ (I/IHJIYKTI/IBHI)Ie, JIGJIYKTI/IBHI)IG, 110 aHaJ'IOFI/ISIM), OCJIarT
BBIBOJIBI M BBIBOJIBI;

YMETh NPUMEHATH B MpOIlecce MO3HAHUS MOHATUN (TpeIMETHbIE M MeTallpeIMETHBIE),
CUMBOJIMYCCKHEC (3HaKOBBIe) MOACIHN, UCITIOJIB30BaTh B XUMUH, npeo6pasoBLIBan, H_II/IPOKO



MpPUMEHsSIEeMblEe B XUMHUHU MOJENIbHbIE MPEACTAaBICHUS — XUMHYECKUH 3HAK (CHMBOJHYECKHE
AJIEMEHTHI), XUMUYECKYI0 (OpMyIly M ypaBHEHHE, MEIUIMHCKHIA PEXKUM — MPU BBIIOJIHEHUU
y4eOHO-TT03HABATENbHBIX 3a/lad , C YYETOM OJTHX MOJENbHBIX IPEICTABICHUI BBISBIATh U
XapaKTepu30BaTh OTACIbHBIE NPU3HAKH HM3YYaeMBIX OOBEKTOB — 3JEMEHTApHBIX BEIIECTB M
(bu3MYECKUX MPUYMH, BBIBISATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIE/ICTBEHHBIE CBA3H U
MPOTHBOPEYUS B U3YYaEMBIX MPOLIECCAX U SIBICHHSIX.

Ba3oBble ucciiefoBaTe1bcKue 1eHCTBHA !

YMETh HCHOJB30BAaTh IMOCTABICHHBIE BONPOCHI B KAuyeCTBE HHCTPYMEHTA IO3HAHHS, a
Takk€ B KauyecTBE OCHOB Il (POPMHpPOBAHUS TUIOTE3 IO HAIMPABICHUIO K MPaBUILHOCTU
BBICKa3bIBAEMBIX CYKICHUM;

MpuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTaHU3AlUUd M MPOBEACHUIO YYCHHUYECKUX
HKCHEPUMEHTOB, yMEHUE HAOII0IaTh 32 XOJJOM IIPOIECCa, CAMOCTOSATEIBHO POTHO3UPOBAThH €T0
pe3ynbTar, GopmynupoBaTh 000OIIEHUS W BBIBOABI MO PE3yJIbTaTaM IMPOBEICHHOTO OIIbITA,
WCCIIE0BaHMs, COCTABIIIET OTUYET O MPOJIeTaHHOM padorTe.

PabGora c undgopmanmeii:

yMEHHE BbIOUpaTh, aHAIU3UPOBATh U UHTEPIIPETUPOBATh MH(GOPMAIIUIO PA3IUYHBIX BHUIOB
1 (OpM TpeICTaBICHUS, TOIYIaeMYI0 U3 Pa3HBIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTEpaTypa
M0 XHWMHUYECKOMY COJIEpP)KaHHIO, CIIPaBOYHBIE MOCOOUs, pecypchl VHTepHETa), OLIEHMBATh
MPOTHBOPEUYNBYIO U HEOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHATH Pa3IMyHbIe METOJIbI M 3alPOCHI NPH MOUCKE M 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS BBIOJIHEHUS YU€OHBIX U MO3HABATENIBHBIX 3a/1a4
OTIPENICICHHOTO THUIA, TPUOOPETEeHHE OmbiTa B 00JaCTH HCHOJIB30BaHUSA HH(OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTH, BIIAJICHHE KYJIbTYypOil, aKTUBHOE HCIIOIb30BAHUE PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTUMAIBHYIO ()OPMY TPEACTaBICHUS
nH(pOpMaLlUM U WLIIOCTPUPOBATh pElIacMble 33JaYd MEePEHOCHBIMH CXEMaMH, Juarpammami,
apyrumu popmamu rpaduKoB U X KOMOMHALIUSIMH,

yMETh HCIOIb30BaTh WU AaHAIU3UPOBATh B Ipolecce y4eOHOM U HcCCiel0BaTeNbCKON
JESTeTbHOCTH MH(POPMALIMIO O BIMSHHUU POMBIIIJICHHOCTH, CEIBCKOTO XO3SHCTBA, CEIBCKOTO
X034HCTBa U TPAHCIIOPTA Ha COCTOSIHUE OKPY’KaroIlel IpUpoaHOM cpeibl.

KoMMyHUKaTHBHBIE€ YHHBEPCAJIbHBIE TEXHOJIOTHYECKHE IeHCTBUS:

HaBBIKM 3aJlaBaTh BOMPOCH (B XOJe Auanora M (Wiu) OOCYXKACHHs) MO CYIIECTBYIOIIEH
oOcyxmaemMoli Teme, (OPMYJIMPOBATH CBOWM TPEIOKCHHUS OTHOCHTEIHHO BBITOJHEHUS
MIpeIJIOKEHHOM 3a/1a4H;

JOCTHXKECHHS PE3yJIbTATOB, MOJYYCHHBIX B TIO3HABATEILHOW JEATCILHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTax; [eNaTh TMPE3CHTAlUI0 pPEe3yJbTaTOB BBHIMOIHEHHUS XHUMHYECKOTO
JKCIIEpPUMEHTa (JTa0OPaTOPHOTO OIBITa, JTAOOPAaTOPHOW pPabOTHI TO HCCIETOBAHUIO CBOWMCTB
BEIIECTB, y4€OHOTO MPOEKTA);

METOJIbI COTPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOW TIO3HABATCILHOM W
HCCIIEIOBATENLCKON JIEATENHHOCTH TMPH BO3HUKHOBEHHWU MPOOJIEM Ha OCHOBE yue€Ta OOIIuX
WHTEPECOB M COTJIACOBAHUS TO3MUIMH (0OCYKICHHS, OOMEH MHCHHSMH, «MO3TOBBIC IITYPMBI,
KOOpJIWHAIMS JCUCTBUN yYaCTHUKOB, OMpEAENICHUE OINPEACTCHHBIX MO KPUTEPHUSIM KadyecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PerynsiTuBHbIC YHHBEPCAIbHbIE TEXHOJIOTHYECKHE AeliCTBHSA:

YMEHUE CaMOCTOSTEIbHO OIpPEAENATh LEeIu JEATEIbHOCTH, IIJIaHUPOBAaTh, W3y4aTh,
KOHTPOJIMPOBaTh U MpH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JEATEIbHOCTb, BbIOMpATh
Haunbosee 3P PeKTUBHbIE METO/Ibl PEIIEHUS] HAYYHbIX U IIO3HABATENIBHBIX 33/1a4, CAMOCTOSITEIbHO
COCTABJISITh WJIM KOPPEKTUPOBATH MPEIOKEHHBIA aJITOPUTM ACUCTBUI ITPU BBINIOJIHEHUN



3aIaHA C YYETOM TIOJYYCHHS] HOBBIX 3HAHUH M3y4aeMbIX OOBEKTOB — BEIIECTB U PEAKIHH |,
OLICHUBATh COOTBETCTBHUE IMOIYYEHHOI'O Pe3yJbTaTa 3asBIIEHHOH LI€JIH, YMETh HCIOJIb30BaTh U
AHAJIIM3UPOBATH KOHTCKCTHI, IPCJIaracMbIC B q)YHI[aMeHTaJIbHBIX 3ajJadax.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe nmpeaMeTHBIX pe3ysIbTaTOB 0 OCBOEHUIO COAECPKAHUS, YCTAHOBJIEHHOIO TAHHON
benepanbHON paboyeil mporpaMMoil, IOJyUYEHBl: MOJyUYEeHHBIE O0YyYarolIecss UMEIOT HAyYHbIE
3HaHUS, HaBBIKM W JEHUCTBUS, XapaKTEepHbIC I NPEIMETHOW o0nactu «XUMHUS», BUIBI
JESITeNIbHOCTH 110 MOJIy4E€HUIO0 HOBBIX 3HAHMI, UX SKBUBAJICHT, IPeO0Opa3OBaHue U IPUMEHEHHE B
pa3IMYHBIX BapHaHTaX. COBPEMEHHbBIN 1 HOBBII.

K konmy oOyuenus B 8 kjiacce mpeaMeTHbIe pe3yJbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHU:

e  PACKpBITh CMBICI OCHOBHBIX MOHSTHUH: aTOM, MOJIEKYJIA, XUMUYECKHI 3JIEMEHT, IIPOCTOE
BEIIECTBO, CJIOHOE BEIECTBO, CMeCh (OJHOpPOJHAs U HEWUTpasbHasi), BaJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHasi ¥ MOJIEKYJISpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsl Macca, MaccoBasi J0Jii XUMUYECKOIO 3JIEMEHTa B COCOUHEHUSAX, MOJIIPHBIN.
00BeM, OKCUJ, KHCIIOTa, OCHOBA, COJb, JIEKTPOOTPHULATEIbHOCTb, CTEIEHb OKUCIICHHUS,
XUMHUYECKasi peakiusi, Kiaccudukanus XMMUYECKUX BemlecTB: [IpUHIUIBI cOeMHEHMH,
Pexxum pasznoxenus, @opma npeppaienus, Pexum odmeHa, DK30- U 3HIOTEPMUUECKHE
aprneHusi, Pexum tepmuueckoro s¢dexrta, arom aroma, SJIEKTPOHHBIA CIOW aroma,
aTOMHasi opOWTanb, paguyc aroMa, XHMHYEecKas CBs3b, MOJSpPHAs W HEMOJSpHas
KOBAJICHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KAaTHOH, AaHHMOH, pacTBOpP, MaccoBas J0Jid
BellecTBa (ITPOLICHTHAS] KOHIIEHTPAIHs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX TMOHSTHH W TPUMEHSTh 3TU
MOHSITHSI TPH ONMCAHUH BEILIECTB M X IPOSBICHUII;

e HCHOJb30BATh XMMHUYECKYIO CHUMBOJHUKY JUISI COCTaBiIeHMS (OpMys BelIecTB U
(U3NYECKUX BEIIECTB;

e OIpEJeleHUE BaJCHTHOCTH aTOMOB 3JEMEHTOB B OMHApHBIX COECIUHEHUSX, CTEIEHU
OKHCIICHHsI 3JIEMEHTOB B OWHApHBIX COCIMHEHMSX, NPUHAJUIEKHOCTH BELIECTB K
ONpeeIECHHOMY KJlacCy COeIMHEeHUuHM 1o QopmyrnaMm, BHJIA XUMHUYECKHUX CBs3el
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

e PacKpbITh CMBICH mepuoandeckoro 3akoHa JI. M. MeHneneeBa: MOHATh MOHUMaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB JJIEMEHTOB OT MX IOJIOkKEeHUN B [lepuonnueckon
CUCTEME, COXPAaHWUThb COXPAHEHHWE MacC-BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHMs, 3aKOHAa ABOTapo;

e Omnucarh U 0XapakTepu30BaTh TaOINYHYIO (popMy neMeHTOB [leproauueckoil cucTeMBl:
MPEJICTaBUTh TOHATHUS «TJIaBHasg moarpynna (A-rpymnma)» u «mobounas noarpymnna (b-
rpynmna)», Maible W OOJIbIIME MEPHOJbl, COOTHECTH 3HAYEHUS, KOTOphlE HMMEIOTCS B
tabmuie «lleproguueckas cucTemMa 3JIeMEHTapHbBIX AyieMeHToB [». . M. MenaeneeBa» ¢
YUCJIOBBIMU DJIEMEHTAMH aTOMOB DJIEMEHTOB (COCTaB W 3apsj sapa, OOIIee YHCIIO
AJIEKTPOHOB U pacrpeiesieHne UX 0 AJIEKTPOHHBIM CJI05IM);

e KJIaccU(ULIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BELIECTBA, XUMHUYECKHE
CBOICcTBa (10 BUly U COCTaBY, BXOSIINE B COCTAB BEILLECTB, 110 TEINIOBOMY 3P DEKTY);

e XapakTepus3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBAa BEIIECTB Pa3IMYHBIX
KJIaCcCOB,  IOATBEpPXkAAasl  ONHMCAaHWE  MPUMEPAMU  MOJIEKYJSPHBIX  OCHOBaHM,
COOTBETCTBYIOIINX XUMUYECKUM BEILIECTBAM;



e TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT HMX Kad€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAIICHUI B Pa3IMUHBIX YCIOBHSIX;

e CONOCTAaBUTHh OTHOCHUTEIHHYIO MOJEKYJSPHYIO U MOJIIPHYIO MaccCy BEIECTB, MAaCCOBYIO
JIOJF0 XMMHUYECKOTO 3JIeMEHTa 1o (opMylie COeIMHEHHs, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBECTU PACUEThI MO0 YPABHEHUIO XUMUYECKOT'O COCTOSTHUS;

e TMPUMEHSTH OCHOBHBIC ONEpPAIllMH MBICIUTEIHHOU NEATEIHbHOCTH — aHallu3 U CHHTE3,
CpaBHEHME, O000IIeHHEe, cHUcTeMaTH3alus, KiIaccu(UKalus, BBISIBICHUE MPUYUHHO-
CIICICTBEHHBIX CBSI3€M — JUIsl M3yYEHUs CBOWCTB BEIIECTB M €CTECTBEHHO-HAYYHBIX
METOJIOB TO3HAHHUS — HAOJIOJCHHe, HU3MEpPEHHe, MOJAEIUPOBAHUE, OSKCIIEPUMEHT
(peanbHBII U MBICTUTEIBHBIN) ;

e coOmoOIaTh TMpaBUia TEXHMYECKOTO oOOecreyeHus TMOoCyIol U J1abopaTOpHBIM
o0OpyI0BaHHEM, a TaKKe IMpaBWwia oOpalleHHs C BEUIECTBAMH B COOTBETCTBHH C
3¢ (PeKTUBHBIMU IO 3aBEPLICHUIO JTAOOPATOPHBIX XMMHUYECKHUX OIBITOB MO MOJYYEHHUIO U
cOopy ra3o00pa3HbIX BelIeCTB (BOAOpOJa M Tras3a), IMPUTOTOBICHUIO PACTBOPOB C
OTpeIeIEHHOM Maccoil J0Jieil pacTBOpPEHHS BEIIEeCTBA, IUIAHUPOBATH M IPOBOJIUTH
XUMHUYECKHE JKCICPUMEHTHI. 10 PACHO3HABAHWIO PACTBOPOB IIEJOYEH M KHUCIOT C
MOMOIIbI0 UHAUKATOPOB (heHou (Jlakmyc, pTallenH, METUIIOPAHXK U JApyTue).

K kon1iy oOydenus B 9 ki1acce npeaMeTHbIE Pe3yIbTaThl HA 6a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y 00YHUAIOIIUXCSI YMEHHI:

e PACKpBITh CMBICI OCHOBHBIX MOHSATHUN: XMMHYECKMH 3JEMEHT, aTOM, MOJEKYJa, HOH,
KaTUOH, AaHMOH, IPOCTOE  BEIIECTBO,  CJIOXKHOE  BEUIECTBO,  BaJICHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTENIEHb OKHMCIEHUS, XUMHYECKas peakius, XUMHYecKas
CBA3b, 3(deKT arMocdepsl, MOJb, MOJAPHBIE 00BEM, pPACTBOp, 3JIEKTPOJIUTHI.
HERJIEKTPOJIUTHL, AJIEKTPOJUTHUECKass coluanu3anus, CocTosHHEe HOHHOrO oOOMeHa,
KaTaJlu3aTop, XHMHYECKOE paBHOBeCHE, OOpaTUMble M HEOOpaTUMbIE COCTOSHMS,
OKHUCIIUTEIbHO-XUMUYECKU-BOCCTAHOBUTEILHBIE COCTOSIHUS, OKHCIIUTEIb,
BOCCTAHOBUTEINIb, OKHCIEHME U  BOCCTAHOBJCHME, aQJJIOTPONHs, aM(pOTEpPHOCTb,
XUMHYECKasl CBSI3b (KOBaJIGHTHAs, HOHHAs, METAJUIMYECKasi), KpUCTaNINYEeCKasi pelIcTKa,
KOppO3Hs METAJUIOB, CIUIABbl, ObICTpast XUMHUecKast 00paboTKa, MpeeabHO AOMyCTUMast
koHneHrpanus [1/IK Bemecrsa;

e  WUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX MOHATUN U IPUMEHATH ITH MOHATUS
IIPY OIIMCAHWH BELECTB U UX IPOSBICHUI;

e HCHOJb30BATh XHMHUYECKYIO CHUMBOJHUKY ISl COCTaBI€HHMs (OPMYJIT BELIECTB H
(U3UYECKUX BEIIECTB;

e ONpElelCHUE BaJCHTHOCTH M CTENEHU OKHUCICHHUS DJIEMEHTApHBIX JJIEMEHTOB B
COECIMHEHUAX, LMKINYECKUN COCTaB, IPHUHAJIEKHOCTh BEIIECTB K OINPEIEICHHOMY
KJIacCy COENMHEHHH 10 ¢opMysaMm, BUJ XUMHUYECKUX COEAMHEHUN (KOBaJICHTHAs,
VOHHAsl, METAJNINYECKasl) B HEOPraHUYECKUX COECIMHEHUSX, 3aps] MOHA [0 XUMUYECKOU
dopMmyiie, xapakTep cpelbl B BOJHBIX pacTBOpax HEOPraHMYECKUX COECIUHEHHH, THIl
KPUCTAJIJIMYECKAs] PEIIETKa KOHKPETHOTO BEILIECTBA;

e packphITh cMbICI mepuoaunyeckoro 3akoHa J[. M. MenneneeBa u pacmmdpoBath €ro
MOHMMAaHME: OMKMCATh U OXapaKTepu30BaTh Ta0IM4YHyI0 popmy Ileproarueckoit cucTemMbl
0a30BBIMHU AJIEMEHTAMU: BBIJIEIUTD MOHATHS «TJIaBHas noarpynmna (A-rpynmna)» u
«mobounas noarpynna (b-rpynmna)», Manble U OONbIINE MMEPUOMABI, COOTHECTH (POPMBI,
KOTOpBIE€ MPHUCYTCTBYIOT B MEPUOJINYECKON. TabIUIA, C YUCIOBBIMHU (DYHKIIMOHAIBHBIMU
3JIEMEHTAaMH 3JIEMEHTapHBIX aTOMOB (COCTaB U 3apsi A1pa, 00Iee YUCIO FNEKTPOHOB U
pacrpezieieHue UX IO DJEKTPOHHBIM CJ0sIM), OOBSICHSET OOLIMe 3aKOHOMEPHOCTH B
COXPAHEHHUH CBOMCTB JIEMEHTOB M MX CBA3EH B MpeJesiax MalblX MEPUOJOB U IJIaBHBIX
MOJATPYII C YYETOM 3apsJia UX aTOMOB;



KJIaCCU(UIIMPOBATh XMMHUYECKHUE 3JIEMEHThI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHE
CBOICcTBa (IO BHJy M COCTaBY BEIIECTB, BXOJSIIMX B COCTaB BEIIECTB, MO TEIJIOBOMY
a¢dekTy, Mo onpeeICHUIO CTEIICHH OKUCIICHUSI OCHOBHBIX JICMEHTOB);
XapaKTepu30BaTh (ONUCHIBATh) OOIME U XapaKTEpHblE XUMUYECKHE CBOMCTBA MPOCTHIX U
CIIOXHBIX BEIIECTB, IMOATBEPXkAas OMHCAHHE IPUMEPOB MOJIEKYJSPHBIX W HOHHBIX
COOTBETCTBYIOIINX XUMUYCCKUX BEIIECTB;

COCTAaBUTh YpPaBHEHHUS JJIEKTPOJIUTUYECKOW TUCCOLMAIUU KHUCIOT, LIEI0Ye U COJeH,
MOJIHBIE ¥ COKPAIICHHBIE YypaBHEHUS, OOBSCHSIONIME HWOHHBIH OOMEH, ypaBHEHUS,
MOJITBEPIKIAIOIIUE CYLIECTBOBAHUE T€HETHUECKON CBI3U MEX/y BEIIECTBAMU Pa3IMUHbIX
KJIaCCOB;

PaCKpPBITh CYITHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJOB IIyTE€M COCTaBICHUS
OanaHca 6ajaHca 3Toro OajaHca;

MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT WX HArpy3ku, BO3MOXHOCTHU
MPOTEKAaHUs IPUPOIHBIX SBJICHUM B PA3JIMYHBIX yCIOBUSIX;

COIOCTaBUTh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccCy BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTa 1Mo (opMyJie COCIMHEHHs, MAaCCOBYIO OO BEIIECTBA B
pacTBope, MPOBECTU PACUETHI MO0 YPABHEHUIO XUMUYECKOTO COCTOSTHUS;

coONrofaTh TpaBWJIa HCIOJB30BAHHUS XHMHYECKOW TIOCYABl H  JIA0OPATOPHOTO
o0opysoBaHUsA, a Takke IMpaBWiIa OOpalIeHUs C BEUIECTBAMH B COOTBETCTBUU C
3¢ (EKTUBHBIMU I10 BBHITIOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB IO TIONYUYEHUIO H
cOopy ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTICKUCIIOT0 Ta3a);

MPOBEJICHUE, TMOATBEPKICHNE KA4eCTBa COCTAaBAa PA3IMYHBIX BEIICCTB: PACIIO3HABATH
ONBITHBIM METOJIOM XJIOpUJ-, OpoMHUI-, Homua-, KapOoHar-, (ocdar-, cuaukar-,
cynb(dar-, THIAPOKCHJI-UOHBI, KATHOHBI aMMOHHS ¥ WOHBI HW3YYCHHBIX METAJIOB,
COJIepIKaIINXCS B BOAHBIX PACTBOPaX HEOPTaHMUECKUX BEIIECTB. ;

MPUMCHSTh OTIEPaIlid OCHOBHOW MBICITUTEIIEHON IEATCIILHOCTH — aHAIN3 M CHUHTE3,
cpaBHEHHE, 0000IIEHIE, CUCTEMATH3AIHs, BbIBICHUE MPUYNHHO-CIIEICTBEHHBIX CBSI3eH
— NI M3yYEHUS] CBOMCTB BEIICCTB M €CTECTBCHHOT'O TCUCHUS, €CTECTBEHHO-HAYYHBIC
METO/IBI TO3HAHWS — HAONIOJCHWe, W3MEpPEHHE, MOJCITUPOBAHUE, OKCICPUMEHT
(peasbHBIN ¥ MBICITUTEIBHBIN).



3. TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAAJEMUYECKHUX YACOB, OTBOJAUMBIX HA
OCBOEHHME KAXK/10OU TEMbI, U BO3MOKHOCTb UCITOJIb30BAHUA 11O 3TOU TEME 0P U I1OP, KOTOPBIE
ABJAIOTCA YYEBHO-METOAUYECKUMU MATEPUAJTAMU

8 kjacc
KosaunuyectBo yacos DJIEKTPOHH Cnucok Cnocod
ble HUTOTOBBIX OLICHKHU
Ne HanmenoBanue pasaejioB v (uudposbie) IVIAHUPYEMbIX HTOrOBBIX
Kontpoabsnbie | IIpakTtuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3zoBare pe3yJIbTaToB C IVIAHUPYEMbIX
padoTbI padoTbI
bHbBIE yKa3aHueM pe3yJIbTaTOB
pecypchbl ITANOB UX
(popmuposanus
Pazgen 1. [lepBoHayajibHbIe XUMHYECKHE NOHATHSA
- PacKphITh -IIpaKTHUYECKast
CMBICJI OCHOBHBIX pabora
MOHATUH: aTOM, - YCTHBIH OIIPOC
MOJIEKYJIa, - INCbMEHHBIN
XUMUYECKHI OIpoc
JJIEMEHT, POCTOE (camocTosTENbH
BEIIECTBO, ast pabora)
XuMmus — BaxkHas 00J1acThb bubnunoreka .
110K CIIO’KHOE - YCTHBIN OIpOC
€CTECTBO3HAHUS U
11 N 5 1 2 BEIIECTBO - KOHTpOJbHAasI
HPAKTHYECKOI e TETEHOCTH https://m.edso paGoTa
- HCII0JIb30BaTh
YeIoBeKa 0.ru/7f41837c
XUMHYECKYIO

CUMBOJIUKY IJId
COCTaBJICHUS
(dhopmy BemecTB
u pusnyecKux
BEILIECTB

- IPUMEHSATh
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OCHOBHBIE
orepanuu
MBICITUTEIIbHON
IEeATEIbHOCTH —
aHaJIN3 U CUHTE3,

1.2

BemiectBa n
XUMHUYECKHEepeaKuu

15

Bubnuoreka
LHOK

https://m.edso
0.ru/7f41837c

CpaBHEHWHE,
0000111eHHE,

CUCTEMaTH3aIHs,

KIaccuuKanus

-WJUTIOCTPUPOBATh | - YCTHBIH OIpPOC,
B3aUMOCBSI3b MUCbMEHHBIN
OCHOBHBIX OTpoc
OCHOBHBIX (KOHTpOINIbHAS
TIOHSATUN U pabota)

MIPUMEHSTH 3TU
TIOHATHUS TIPU
OMMHMCAaHUU
BEIIECTB U UX
MIPOSIBJICHU I

- UCMOJIb30BaTh
XUMHUYECKYIO
CUMBOJIUKY IS
COCTaBJICHUS
(dhopmy BemecTB
u pusnyecKux
BEIIIECTB;

- PacKpbITh
CMBICJI OCHOBHBIX
MOHSTHM: aTOM,
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MOJIEKYIa,
XUMHUYECKUN
3JIEMEHT, ITPOCTOE

BELIECTBO,

CJIO’KHOE
BEIIIECTBO.

Hroro mo paznery 20

Pasnen 2.Bakneiinue npeacTaBuTe/ M HEOPraHUYeCKNX BelleCTB
- PacKpbITh -IpaKTUYECKas
CMBICII OCHOBHBIX | paboTta
MIOHATUHN: aTOM, - YCTHBIH OIIPOC
MOJIEKYJIa, -[IMCbMEHHBIN
XUMUYECKUI Ompoc
JJIEMEHT, POCTOE (caMocTosITENbH
BEIIECTBO, ast pabota)
CJI0KHOE - YCTHBIM OITPOC

2.1

Bosnyx. Kucnopon. [lonsitue
00 okcuaax

bubanoreka
[HOK
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0.ru/7f41837c

BEIIIECTBO, CMECh
(omHOpOIHAS U
HEeUTpabHas)

- Onmcars u
OXapaxkTepHu30BaT
b TaOJIUYHYIO
dhopmy 271eMEHTOB
[Iepnognueckon
CHCTEMBI:
MIPEACTaBUTh
TIOHATHS
«TJIaBHAs
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noarpymma (A-
rpynmna)»

- IPOTHO3UPOBATH
CBOICTBa
BEIIIECTB B
3aBUCHUMOCTH OT
uX
KayeCTBEHHOIO
COCTaBa,
BO3MOXKHOCTH
MIPOTEKAHUS
XUMHYECKUX
IIpEBpalICHUN B

pa3IMYHBIX

YCIIOBHSIX.
- MPOTHO3UPOBAThH -TIPaKTHYECKast
CBOMCTBA pabora
BEIILIECTB B - YCTHBIM OITPOC
3aBUCHMOCTH OT - MACHMCHHBIH
ux orpoc

bubnroreka | KaueCTBEHHOIO (camocTosATETHH

99 Bomopon. [Tonsitue o kucmorax LHOK COCTaBa, ast pabota)
U COJISIX https://m.edso | BO3MOXHOCTH

0.ru/7f41837c | npoTekaHus

XUMHYECKUX

IIpEBpalICHUN B
Ppa3IUYHBIX
YCIIOBHSX;

- COIOCTABUTH
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OTHOCHUTEJIbHYIO
MOJIEKYJISIPHYIO U
MOJIIPHYIO Maccy
BELIECTB,
MacCOBYIO JIOJIFO
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BEILIECTBA B
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BEILIECTB B
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MIPOTEKAHUS
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YCIIOBUAX.
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OCHOBAaHUAX

bubmmoreka
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- PacKphITh
CMBICJI OCHOBHBIX
MOHSTHH: aTOM,
MOJIEKYJIA,
XUMUYECKHUI
3JIEMEHT, IPOCTOE
BEILIECTBO,
CJIO’KHOE
BEIIECTBO, CMECH
(omHOpOIHAS U
HelTpasibHas)
-MJUTIOCTPUPOBATH
B3aMOCBSI3b
OCHOBHBIX
OCHOBHBIX
TIOHATUH U
MIPUMEHSTH 3TU
MIOHSTHSI IPU
OIHCaHUU
BEIIECTB U UX
MIPOSIBJICHUI

- HCIIOJIb30BATh
XUMHYECKYIO
CUMBOJIUKY AJIs
COCTaBJIEHUS
(bopmy BelecTB
1 (PU3UYECKUX
BEIIECTB.

-TIpaKTHYECKast
paborta

- YCTHBIH OIpoc
- MUCbMEHHBIN
OIpoC
(caMocTosITeNbH
ast paboTa)

- MUCbMEHHBIN
OTpocC
(KOHTpOJIbHAs
pabota)
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2.4

OCHOBHBIE KJIACCHI

HEOPTraHNYCCKUX COE€IUHEHUI

11

Bubmmoreka
LHOK

https://m.edso
0.ru/7f41837¢
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BEIIICCTB
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OITHCaHWE
pUMepaMu
MOJIEKYJITPHBIX
OCHOBaHHIA,
COOTBETCTBYIOIIU
X XUMUYECKUM
BEIIIECTBaM;

- IPUMECHSTh
OCHOBHBIE
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MBICTUTEIbHOU
JESITeIbBHOCTH —
aHaJIU3 ¥ CUHTE3.

- YCTHBIH OIpOC
- IUCbMEHHBII
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(KoHTpOJIbHAS
pabota)
-IPaKTHYECKast
paborta
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Hroro no pazaeny
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Paznen 3.1lepunoanueckuii 3axon u [lepnoanueckasi cucreMa Xumuueckux 3jiemenTos 1. U.
MenpeneeBa. CTpoeHue aToM0oB. XMMHU4YeCKas CBA3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKINU

3.1

[Tepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XHUMHYECKHUX deMeHTOB /JI. .

Menneneesa. CTpoeHue aToma.

Bubnuoreka
LHOK

https://m.edsoo.

ru/7f41837c

- PacKpbITh
CMBICIT
[EPUOIUIECKOTO
3aKOHa

J. . Menaeneen
a

- OMcCaTh U
0XapaKkTepHu30BaT
b TAOIMYHYIO
dbopMy 21IeMEHTOB
ITepuoanueckoit
CHCTEMBI:
NPe/ICTaBUTh
HOHATHSA
«TTIaBHAs
noarpymnmna (A-
rpynmna)» u
«1o0oyHas
noarpymnma (b-
rpymma)y,

KJIaccu(uIupoBa
Th XUMHNYCCKUC
AIIEMEHTHI,
HEOPTaHWYECKHe

- YCTHBIH OIpOC
- IMCbMEHHBIN
orpoc
(camocrosiTenbpHa
sl paboTa)
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JIeSITeIIbHOCTH —
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-XapaKTepU30BaATh
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CBOICTBa
BEIIECTB
Pa3IMYHBIX
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MOJICKYJISIPHBIX
OCHOBaHMI,
COOTBETCTBYIOIIN
X XUMUYSCKUM

- YCTHBIH OIIPOC
- IUCbMEHHBII
oIpoc
(KOHTpOJbHAS
pabota)
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BEIIECTBAM

- PacKpbITh
CYITHOCTb
OKHCIIUTEILHO-
BOCCTAaHOBUTEILH
bIX MCTOA0B
nmyTeM
COCTaBJIEHUS
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Hroro no pazneny
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bubnuoreka
LHOK

https://m.edsoo.

ru/7f41837c

PesepBHOE Bpems

Bubnuoreka
LHOK

https://m.edsoo.

ru/7f41837c

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

68
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9 KJIACC

KosauuecTBo yacos Cnucok Cnoco0 oneHkn
DJIeKTPOHHbIE HUTOTOBBIX HTOTOBBIX
Ne HanmeHnoBaHue pa3aesioB u (uudposbie) IUVIAHUPYEMBIX IUIAHUPYEMbIX
Kontpoabubl | IlpakTuyeckue
n/n TeM IMPOrpamMMbl Bcero o0pa3oBarteJb pe3yJIbTaToB C pe3yJbTaToB
e padoThbl padoTbI
HbIe pecypchl yKa3aHuem
ITANOB UX
(popmuposanus
Pa3znen 1.BemecTBO M XMMHUYeECKHE PEAKINU
-WJUTIOCTPUPOBATH | - YCTHBIN OMPOC;
B3aMMOCBSI3b -pelieHue
OCHOBHBIX yT-I€6HI>IX u
TIOHATHIA Y | MpaKTHKO-
MPUMCHATE — 9TH | oy jenTHpOBAHHBI
TTOHSTHS npu
X 3a/1a4
OTHCaHUH
- penieHue
BEIIECTB H WX
. TIPOSBJIEHMIA; - YIEOHBIX 1
bubimoreka MPaKTHUKO-
[ToBTOpEHKE U yriTyOieHue HCTOJIB30BATE p
. LOK XUMHUYECKYIO OPUEHTHUPOBAHHBI
1.1 3HaHWI OCHOBHBIX Pa3/IeIOB 5 1
Kypca 8 Kiacca https://m.edsoo | cumBoIUKY IS X 3a71a4;
ru/7f41a636 COCTaBICHHA CaMOCTOSITEbHAS
OpMYJI BEILECTB
(bopmy m pabora

n  PU3NYECKUX
BEIIIECTB;-
XapaKTepU30BaTh
(omUCHIBATH)
oOrue
XHUMHUYECKHE
CBOICTBa
BEIIIECTB



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

pa3InYHbBIX
KJIaCCOB,
MOATBEPKAAS
OIICaHHUe
npuMepamMu
MOJIEKYJISIPHBIX
OCHOBaHHI,
COOTBETCTBYIOIIH
X XUMHUYCCKUM
BEIIICCTBAM,;

1.2

OCHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKHUX peakui

bubmmoreka
LHOK
https://m.edsoo

Iu/7f41a636

- IPOrHO3UPOBATH
CBOICTBa
BEILIECTB B
3aBUCHUMOCTH OT
ux
KayeCTBEHHOTO
COCTaBa,
BO3MOKHOCTH
MIPOTEKaHUS
XUMHUYECKHX
IIpEBpalICHUN B
pa3IUYHbIX
YCIIOBUSIX;
KJ1acCU(UITUPOBA
Th XUMHUYECKHE
JJIEMEHTHI,
HEOPraHUYECKUE
BEILECTBA,
XUMHUYECKHE
cBOMCTBA (110

- YCTHBIN OIIpOC

- IMCbMEHHBIN
orpoc
(camocTosTeTHHA
s pabora)

- peleHue
y4eOHBIX U
MPaKTHUKO-
OPUCHTUPOBAHHBI
X 3a/1a4



https://m.edsoo.ru/7f41a636
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BUJIy M COCTaBY
BEIIIECTB,
BXOJISIIIIUX B
COCTaB BEIIECTB,
0 TETIOBOMY
a¢dekTy, 1o
OIPEICTICHUIO
CTETICHU
OKHCJICHUS
OCHOBHBIX
3JIECMEHTOB);

- IPOBEICHNE,
TIOJITBEPKICHUE
KauecTBa COCTaBa
pa3IMYHBIX
BEIIIECTB:
pacro3HaBaTh
OITBITHBIM
METOJIOM XJIOPHUJI-
, OpommuI-,
nonua-,
KapOoHaT-,
dbocdar-,
CHJTIKAT-,
cynedar-,
THIPOKCHI-UOHBI,
KaTHOHBI
aMMOHUS M NOHBI
W3yYCHHBIX




METAaJIOB,
COJIepIKaIINXCS B

BOJHBIX
pacTBopax
HEOPTraHUYECKUX
BEIIIECTB.
-XapaKTepPHU30BaTh | - YCTHBIN OMPOC
(omuchIBaTh) - MUCbMEHHBIN
oOmue orpoc
XUMHAYECKHE (KOHTpOJIbHAS
CBOICTBa pabora)
BEILIECTB - pereHue
Pa3IUYHBIX y4eOHBIX U
KJIaCCOB, MPAKTHUKO-
MIOJITBEPIKAAS OpPUEHTHPOBAHHBI
OIHUCaHue X 3a/1a4

bubnuoreka
DNEKTPOTUTHUECKAS 110K puMepaMu - MIpaKTHYECKas
1.3 IHUccoLranysa. XUMUYECKHUE _ MOJIEKYJISIPHBIX pabora
https://m.edsoo .
peakIuy B pacTBOpax U/ TEA18636 OCHOBAHUH,
- COOTBETCTBYIOIIN

X XUMHYECKUM
BEIIIECTBAM;

- COCTaBHTh
ypaBHEHUS
3JIEKTPOJIUTHYECK
OU MCcCcOoIHaIu
KHCJIOT, IIEJI0YeH
M COJICH, TTOJTHBIE
U COKpalICHHBIE
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ypaBHEHHUS,
OOBSICHAIOIIINE
HOHHEBINA OOMEH,
ypaBHEHHUS,
TTOITBEPIKTAFOTIN
€ CYIIICCTBOBAHHE
TCHETUYECCKOM
CBSI3H MEXTY
BEIECTBAMH
pa3IMYHbBIX
KJIaCCOB;
-XapaKkTepU30BaTh
(omuCHIBATH)
obmue u
XapaKTepHBIC
XUMHAYECKHE
CBOIICTBA
MPOCTHIX U
CJIOKHBIX
BEIILIECTB,
MOJITBEPIKAAS
OIHCaHUE
MIPUMEPOB
MOJICKYJISIPHBIX U
HMOHHBIX
COOTBETCTBYIOIIN
X XUMHYECKUX
BEILIECTB.




Hroro no pazneny

17

Pa3pen 2.Hemeraliibl 1 MX COeTUHEHUS

OO61mas xapakTepucTUKa
2.1 XUMHUYECKHUX 371eMeHTOB VIIA-
rpynnsl. ['anoreHsl

Bubmmoreka
LHOK
https://m.edsoo

Iu/7f41a636

- PacKpbITh
CMBICJI OCHOBHBIX
TIOHSATHI:
XHUMHYECKHI
9JIEMEHT, aTOM,
MOJIEKYJI1a, NOH
-WJUTIOCTPUPOBATH
B3aMMOCBS3b
OCHOBHBIX
OCHOBHBIX
MOHATUN U
MIPUMEHSTH 3TU
TIOHSATHUS TIPU
OITMCAaHUU
BEIIECTB U UX
MIPOSIBIICHU;

- PacKpBITh
CMBICTT
MEPUOUIECCKOTO
3aKOHA

. . Menneneen
au
pacimppoBatb
€ro MOHUMaHue:
OIIHCaTh U
OXapaKTepu30BaT

- YCTHBIH OIIPOC
- IMCbMEHHbIN
orpoc
(camocTosiTENbHA
sl paboTa)

- peleHue
y4eOHBIX U
HPaKTHKO-
OPHEHTHPOBAHHbI
X 3aJ1a4

- IPaKTHYECKast
pabota
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b TAOIMYHYTO
opmy
[Tepnonnueckoii
CUCTEMBI
0a30BBIMU
AJIEMEHTaAMHU:
BBIJICIIUTh
TIOHSATHUS
«TJIaBHAs
noarpymnma (A-
rpymnma)»

2.2

OO01mmas xapakTepucTuka
XUMHUYECKUX dIeMeHTOB VIA-
rpymibl. Cepa 1 €€ COeTuHEHUS

Bubmmoreka
LHOK
https://m.edsoo

.ru/7f41a636

- PacKpbITh
CMBICII
NIEPUONIECKOTO
3aKOHa

. . MenneneeB
au
pacimngpoBaTh
€ro MOHNMaHHe:
onucath u
OXapaKkTepU30BaT
b TaOJIUYHYIO
opmy
[Tepuoanueckoit
CUCTEMBI
0a30BbIMH
AJIEMEHTAMHU:
BBIJICIIUTH
TIOHATHS

- YCTHBIH OIIPOC

- TIACHbMEHHBIN
oIpoc
(camocTosTETRHA
s pabora)

- peleHue
y4eOHBIX U
MIPaKTHKO-
OPUEHTHUPOBAHHBI
X 3a/1a4
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«TJIaBHAsS
noarpynma (A-
rpymnmna)»
KJIacCH(PHUIIUPOBA
Th XUMHYECKHE
JJIEMEHTHI,
HEOPTraHNYECKUe
BEILIECTBA,
XUMHYCCKHE
cBoiicTBa (110
BUJIy M COCTaBY
BEILECTB,
BXOJISIINX B
COCTaB BEIIECTB,
0 TETUIOBOMY
a¢dexTy, o
OTIPEICTICHUIO
CTETIeHU
OKHCIICHUS
OCHOBHBIX
JJIEMEHTOB);

- HCTIOJIb30BATh
XUMHYECKYIO
CUMBOIIUKY JAJIsI
COCTaBJICHUS
(hopMy1 BemecTB
1 GU3NIECKUX
BEIIIECTB.

2.3

OO1m1ast XapaKTepUCTUKA

Bubnmumoreka

- OIIpeIeIiCHHE

- YCTHBIN OIIpOC




XUMHUYECKUX JIEMEHTOB VA-
rpymisl. A30T, Gochop u ux
COCIMHEHUS

LIOK
https://m.edsoo

Iu/7f41a636

BAJICHTHOCTHU U
CTEIICHU
OKHCJICHHUS
3JIEMEHTaPHBIX
3JIEMECHTOB B
COCTMHCHUSIX,
[UKJINYECKUHU
COCTaB,
MPUHAJICKHOCTD
BEIICCTB K
OINpeAeICHHOMY
KJIaccy
COETUHEHUH I10
dbopmynam, B
XUMHUYECKHAX
COETMHECHU

- PacKpbITh
CMBICTT
MEPUOJUIECKOTO
3aKOHa

. . Menneneen
au
pacundpoBaTh
€ro MOHNMaHHE:
OTHCaTh U
0XapaKkTepu3oBaT
b TaOJTMYHYIO
opmy
[Tepuognueckoit

- peleHue
y4eOHBIX H
HPaKTHKO-
OPHEHTHPOBAHHBI
X 3a1a4

- MPaKTUIECKas
pabora
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CHCTEMBbI
0a30BbIMH
3JIEMEHTaMU:
BBIJIETIUTh
TIOHSATHS
«TJIaBHAS
noarpymnna (A-
rpymnma)»
KJIaccupUIpoBa
Th XUMHUYECKUE
3JIEMEHTHI,
HEOpraHu4ecKue
BEILIECTBA,
XHMHUYECKHUE
cBoiicTBa (110
BUJIY ¥ COCTaBY
BEIIIECTB,
BXOSIIUX B
COCTaB BEIECTB,
0 TETJIOBOMY

s dexty, no
OTIPEIICTICHUTO
CTENeHU
OKHCIICHUS
OCHOBHBIX
3JIEMEHTOB).

2.4

OO6m1as xapakTepucTuKa
XUMHUYECKUX 371eMEHTOB [V A-
IPYIIBL. YTIEPOA U KPEMHUM U

Bubmmoreka
LHOK
https://m.edsoo

-MJUTIOCTPUPOBATH
B3aMMOCBSI3b
OCHOBHBIX

- YCTHBIH OIIPOC
- MIUCbMEHHBII
onpoc
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UX COCANHCHU

.ru/7f41a636

OCHOBHBIX
MOHATUH 1
MPUMEHSTh ITH
MOHSITHS TIPU
OIIMCAaHHUU
BEIICCTB U UX
MIPOSIBIICHUH;

- PacKpHBIThH
CMBICJT OCHOBHBIX
TOHSTHIA:
XAMHYECKHI
DJIEMEHT, aTOM,
MOJIEKYJIa, NOH

- PacKpbITh
CMBICTT
MEPUOJNIECKOTO
3aKOHA

. . Menneneen
au
pacudpoBaTh
€ro NIOHUMAaHHE

(KOoHTpOJIbHAS
pabota)

- IPaKTUYECKas
pabota

Hroro no pazneny 25
Pa3znen 3.MeTausibl 1 X COeJUHEHHSA
-XapaKTepHU30BaTh | - YCTHBIN OIPOC
Bbubmmoreka p P y pu
1IOK (omuchIBaTh) - IMCbMEHHBIN
3.1 OO0mue cBolCcTBa METAIIIOB 4 o0rmue u orpoc
https://m.edsoo XapakTepHbIe (camocTosITeNIbHA
MOCTOSITEITbH
Iu/7f41a636
XUMHUYECKHE g pabora)
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CBOICTBA
MPOCTHIX U
CITOKHBIX
BEIIECTB,
MOATBEPK1ast
OITMCaHue
MIPUMEPOB
MOJICKYJISIPHBIX 1
HOHHBIX
COOTBETCTBYIOIIH
X XUMHYECKHUX
BEIIIECTB;

- POTHO3UPOBATh
CBOIICTBA
BEILIECTB B
3aBUCHUMOCTH OT
WX Harpy3KH,
BO3MOKHOCTH
MPOTEKAHUS
MIPUPOAHBIX
SIBJICHUM B
Pa3TUYHBIX
YCIIOBHSIX

- COITIOCTaBHUTh
OTHOCHUTEIIbHYIO
MOJIEKYJISIPHYIO 1
MOJISIPHYIO Maccy
BEIIECTB,
MAaCCOBYIO JOJIO

- peuicHue
y4eOHBIX U
HPaKTHKO-
OPHEHTHPOBAHHBI
X 3a1a4




XHUMHUYECKOTO
JJIEMEHTA TI0
hopmyite
COC/IMHCHUS,
MacCCOBYIO JOJTIO
BEIIIECTBA B
pactBope,
MIPOBECTH
pacdeTsl 1o

YPaBHEHUIO

XHUMHYECKOTO
COCTOSIHUSI.
- IPOBEJICHNE, - YCTHBIH O1poc
MIOJTBEPKAECHUE - MIUCHbMEHHBIN
Ka4yecTBa coOCTaBa | OMPOC
Ppa3IUYHbIX (KOHTpOJIbHAS
BEIIECTB pabota)
- IPUMEHSTh - pemeHne

Eumorexa onepaumil y4eOHBIX U

Baxwuerime MeTaibsl U1 uX HOK OCHOBHON . RN
3.2 16 MBICIUTEIbHON OpPUEHTHPOBAHHbI
COEJUHEHUS https://m.edsoo

U/ TEA18636 NEeSITeTPHOCTH — | X 3a/a4

- aHaJIM3 U CUHTE3, | - MPaKTHYECKas
CpaBHEHHE, pabora
0000111eHHE,
cHCTeMaTH3aLus,
BBISIBJICHUE
MIPUYUHHO-

CIICACTBCHHBIX
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CBsI3el — UIA
W3YUYCHHS
CBOICTB BEIIECTB
M €CTECTBEHHOI'O
TEUCHUS,
€CTECTBCHHO-
HAy4YHBIC METOJIBI
[MO3HAHUS —
HaOII0AEHHE,
H3MEpeHue,
MO/ICTTUPOBAHUE,
IKCIEPUMEHT
(peanbHBIN U
MBICITUTEIBHBIN ).
- PacKpbITh
CYIITHOCTb
OKHCIUTEILHO-
BOCCTAHOBUTEJILH
BIX METOZOB
MyTeM
COCTaBJICHUS
OaaHca OaaHca
sToro OajaHca.

Hroro mo pasnery 20
Pa3nes 4. XuMus M OKpYyKal0LIas cpena
bubnuoreka - UCIIOJIb30BaTh - YCTHBIH OIPOC
BemectBa u matepuansl B .
4.1 3 LHOK XUMHYECKYIO - MUCbMEHHBII
YKU3HU YEJI0BEKa
https://m.edso0 | CUMBOJHKY AJIst orpoc
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COCTaBJICHUS
(dhopmy BemecTB
u pusnyecKux
BEILIECTB;
KJIaccupUIpoBa
Th XUMHYECKHE
JIIEMEHTHI,
HEOPraHUYecKue
BEILIECTBA,
XHUMHUYCCKHUEC
cBoiicTBa (110
BUJY U COCTaBYy
BEILECTB,
BXOJISAIINX B
COCTaB BEIIECTB,
0 TETUIOBOMY
a¢dexTy, 1o
OIpEJIETICHUIO
CTENEeHU
OKHCIICHUS
OCHOBHBIX
2JIEMEHTOB);

- MPOTHO3UPOBATH
CBOICTBa
BEIIIECTB B
3aBHCUMOCTH OT
WX Harpy3KH,
BO3MO)KHOCTH
MIPOTEKAHHUS

(camocTosiTeNpHA
s paboTa)

- peuieHue
y4eOHBIX H
HPaKTHKO-
OPHEHTHPOBAHHBI
X 3a1a4
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MIPUPOTHBIX

SIBJICHUU B
Pa3IMYHBIX
YCIIOBUSIX
Hroro mo paznery 3
Bubmmoreka
PesepBHOE Bpems 3 TOK
P P https://m.edsoo
.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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IIpuioxenue 1.
I'padpuk KOHTPOJILHBIX MEPONIPUATHH 10 Y4eOHOMY NpeaMeTy « X UMM

1 gyetBepTH 2 4eTBepTh 3 4eTBepTh 4 yeTBepThH rof
HepHo.
HPOBEICHUS
OLICHOYHOH
HPOLIELYPBI CEHTS0pb OKTA0pb HOSIOpb nexkabpb SIHBaph | (QeBpab MapT amnpenb Maif HUTOT
HEJeIH HEJeH HEJeTH HeJenn HEJeH HeJen HeJen HeJen HeJen 0
yueOHblii Sl 1| 1|12 afa] 2| g 2| 2]2|2l2|2|2]2|2]|2]| 2|&|2|2|3[3[3[3]|3][3]|%2
mpezver | erace | 1p 20 31 415 ) 61 71 8) 918l ol )5 3] a5 6| 2| 7| 8| 9o|1|2|3[4|ls5]|6| 7|2 |8|olo]1|2]3]a]5]2
OcHoBHOe 00111ee 00pa3oBaHue
Xumust 8 1 1 1 1 2 1 1 | 1 2| 6
Xumust 9 1 1|2 1 1 2 1 1 1|6







