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HHOACHUTEJIBbHAA 3AIIUCKA

[IporpaMMa mo XMMHM Ha YPOBHE OCHOBHOT'O OOIIEro 0oOpa3oBaHUSI COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE QeaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U ¢ YIETOM KOHIEHIIMH TPENoAaBaHus Y4eOHOTO IMpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoin @enepamnmm.

[TporpamMa 1no XuMuM JHa€T MNpeJCTaBlIEHHE O LEsIX, oOwmeill crparerun oOydyeHHMs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpEeaMeTa, yCTaHABIUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpelelieHue ero mo Kiaccam u
CTPYKTYpHUpOBaHME 110 pa3jesiaM U TEMaM POTrpaMMbl 110 XMMHUH, ONPEAEIAET KOIMUECTBEHHbIE
Y KaUECTBEHHBIC XapAKTECPUCTUKU COACPKAHMSL, PEKOMEHYEMYIO ITOCIIEJ0BATEIbHOCTD U3yUYEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00y4JarOLINXCs, ONPeIeIieT BO3MOKHOCTH IIPeAMETa AJIs peaan3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOIo 00m1ero obpa3oBaHus, a Takke TPeOOBaHUI K pe3yjbTraraM OOy4YeHHs XUMHMU Ha
YpOBHE 1ieJIell M3y4YEHHUs MPEIMETa U OCHOBHBIX BUJOB Y4eOHO-II03HABATEIbHON JESITEIbHOCTU
00yyaroIerocs o OCBOCHUIO yUeOHOT0 CO/IepKaHMsL.

3HaHUE XUMUH CITy>)KUT OCHOBOH 115t (HOPMUPOBAHHSI MEPOBO33PEHHSI 00YYaIOIIET0Cs, €ro
NPE/ICTaBICHUN O MaTepUAIbHOM €IMHCTBE MHPa, BXKHYIO POJIb UTPAIOT HOPMHUPYEMbIE XUMUEH
MpEaACTAaBJIICHHA O B3aUMOIIPCBPALICHUAX SHCPIUnu U 00 9BOJIIOLMHA BCHICCTB B IIPUPOJALC, O MMYTAX
peuieHuss TIO0ANBHBIX MPOOJEM YCTOWYMBOIO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOH,
IHEPreTUYeCcKOM, MUIIEBON 1 FKOJIOIMIECKOH O€30II1acCHOCTH, MPOOIEM 3paBOOXPAaHEHNUSI.

N3ydenue xumuu:

CIOCOOCTBYET peajn3allii BO3MOKHOCTEH /1711 caMopa3BUTUA U (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHATIBHON ITPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHUE MBIIIEHUS U TBOPUECKUX CIIOCOOHOCTEW 00ydaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHON  y4eOHOH  JEeSATEIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodecCuOHAIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHCI_[I/I(i)I/IKOP’I HAYy4YHOTI'O MBbIIUJICHHUA, 3aKIaAbIBACT OCHOBBI HEJIOCTHOI'O
B3IiaAa Ha  CAWMHCTBO  MPUPOJABI W YCJIOBCKA, ABIACTCA  OTBETCTBCHHBIM  OTAIlOM
B (I)OpMI/IpOBaHI/II/I CCTGCTBCHHO-HaquOﬁ IrpaMOTHOCTH o6yqa10u11/1xca;

crocoOcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEGHHS K €CTeCTBEHHO-HAYYHBIM
3HAHUSAM, K TIPUPOJE, K 4YEIOBEKYy, BHOCHT CBOH BKJAJ B 3KOJOTHYECKOe OOpa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBieHHs B OOyYeHUM XUMHH OO0ECTeYMBAIOTCS CIEeUU(PUKON coaep:KaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCS MeJarorniecky alanTHPOBAaHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMHUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPHEHTUPOBAH Ha OCBOCHHE
00yYaroIKUMHUCS CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPIaHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX MOHATHH OPraHU4eCKON XUMUH.



CtpykTypa coaepkKaHusi IpOrpaMMbl 10 XMMHU c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxoAa K e€ usydenutro. CojaepxaHue CKJIAJAbIBACTCS W3 CHUCTEMbI MOHSITHI O XHMHUYECKOM
9JIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMbI
CTPYKTYPHO OpraHU30BaHbl 110 NPHUHLMILY IIOCJIEI0BATEILHOIO Pa3BUTHs 3HAHMM HAa OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— ATOMHO-MOJICKYJIIPHOI'O YUYCHUS KaK OCHOBBI BCEI'O €CCTCCTBO3HAHUS;

— Ilepuonnueckoro 3akona /[[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYCHUS O CTPOCHUHU aTOMA U XUMHYECKOU CBA3HU,

— TPEeACTaBICHUN 00 JIEKTPOTUTHYECKON AUCCOLUAIMH BEIIECTB B paCTBOPAX.

Teopernueckre 3HAHUST PacCMaTPUBAIOTCS HAa OCHOBE SMIHUPUYECKH IOJTYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEA0BATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITTOTHSS
(GyHKIMN OOBSICHEHUS M TPOTHO3UPOBAHMSI CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
MPUMEHEHHUS U TIOJyYeHHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl IO XUMHUHM CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMUYECKOM COCTAaBJAIOIIEH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
IIPOUCXOUT C IIPUBJICUEHUEM 3HAHUM U3 paHee U3YUEHHBIX YUEOHBIX peAMETOB: « OKpy Karolui
Mup», «bruonorus. 5—7 knacce» n «dusnka. 7 Kjaacey.

[Tpu u3yuyeHun XUMUU MIPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKON HAYKU KaK
00J1aCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESATEIbHOCTH YEJIOBEKAa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOW KYyJIbTYpbl. 3a/iada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MPUOOIIEHNHN K HAyYHbIM METO/IaM [TO3HAHUS IIPU N3YUYEHHUH BEIECTB M XUMUYECKUX peaKkuil, B
GbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENBHBIX YMEHUH M UX TMPUMEHEHHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1€ATEeIbHOCTH, OCBOEHUH MpPaBUIl OE30MaCHOTO
oOpaleHus C BeI[eCTBAMHU B MIOBCEIHEBHON KHU3HH.

[Ipy m3yyeHMH XMMHM Ha ypOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHHUS Ba)KHOE 3HAYEHHUE
nproOpenu Takue 1eu, Kak:

—(I)OpMI/IpOBaHI/Ie HWHTCIJUICKTYAJIbHO pa3BPIT01>i JIMYHOCTH, TOTOBOM K caM006pa30BaHmo,
COTPYAHHUYCCTBY, CaAMOCTOATCIIbBHOMY HNPHUHATHIO peH.IeHI/II\/’I, CIIOCOOHOM AIallTUPOBATBCA K
6BICTpO MCHAIOIINMCS YCIIOBHUAM KU3HU,

— HalpaBJICHHOCTh OOYYEeHHs] Ha CHCTEMaTHYeCKoe MpHOOIIeHne OoO0ydaromuxcs K
CaMOCTOATEJIbHOM  ITO3HABAaTEJIbHOW  JESATEIBbHOCTH, HAYYHBIM  METOJAM  ITO3HAHU,
(GOpMUPYIOIUM MOTHBAIIMIO ¥ Pa3BUTHE CITOCOOHOCTEN K XUMUU;

—obecrieyeHre YCJIOBHM, CIIOCOOCTBYIOIIMX MNPUOOPETeHHI0 OOy4YaroIMMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHUS W CaMOTIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIsl Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

—(opmupoBaHue o0eH (yHKINOHATIBHON M €CTeCTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM
quciIe YMEHUH OOBACHATH U OLIEHUBATh SIBJICHUS OKPY>KaIOILIETr0 MUPa, UCIIOJIb3YS 3HAHUS U OTIBIT,
MOJy4YE€HHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHSATh UX MPHU PEHIeHUH IpoOsieM B MOBCEIHEBHOMN
JKU3HU U TPYI0BOM JI€ATEIBHOCTH;

—opMupoBanue y 00ydyaromuxcsi TyMaHUCTUYECKUX OTHOIICHUM, TTIOHUMAHHS 1IEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKHM DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEJACHUS B OBITY U



TPYAOBOM NEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBAIIMHU K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHsS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEHIIero o0yueHusl.

OO011ee YUCIIO YacoB, OTBEIEHHBIX JUIS M3YYCHHS XMMHHM Ha YPOBHE OCHOBHOIO OOIIETO
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HezIeN0), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).

[lpu peanuzanuu TPOTrpaMMBbl 1O TpPEAMETYy «XHMHUS» HCIONIb3YyeTcs 000pyAOBaHHUE
COBPEMEHHOI0  00pa30BaTENbHOTO  LIEHTpPAa  €CTECTBEHHO-HAYYHOM U TEXHUUYECKOU
HanpassieHHocTH «Touka Pocray 'bOY COLL nm. E.A. Kuprommuna c. bonbias PakoBka.

COJAEPKAHUE OBYYEHUA

8 KJIACC

HepBOHa‘{aJIbele XUMHNYECCKHUE TTOHATUSA

[Ipenmer xumuu. Poib XMMHUM B JKM3HHM 4Ye€JIOBEKAa. XUMHS B CUCTeMe Hayk. Tema u
BeliecTBa. duznueckre CBOMCTBA BEIIECTB. ATperarHoe cocTossHue BeniecTs. [lonsTue o MmeTogax
no3HaHus B XuMuu. Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus CMECEei.

ATOMEI 1 MOJICKYJIBI. Xumudeckue 3JieMeHThI. CUMBOJIBI XUMHYSCKUX DJIEMEHTOB. HpOCTBIe
" CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’IeKy.]'IHpHOG yucHuUce.

Xumunueckas popmysia. BaleHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BewecTB. OTHocuTenbHass aromHass Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 10J11 XMMHYECKOIO JIEMEHTa B COCAMHEHHH.

KomnuectBo BemecTa. Mosb. MomsipHast Macca. B3auMoCBsI3b KOJIMYECTBa, MACCHI U UACIIA
CTPYKTYPHBIX €IUHHII BelecTBa. Pacué€Tsl mo GpopmynamMm XUMUYECKHX COSTUHEHUH.

Ou3nyeckue M XUMUYECKHE SIBJICHUSA. XUMHUYECKas peakius U e€ MPU3HAKH. 3aKOH
COXPAaHCHHS MACChl BEIIECTB. XUMHUYECKHe ypaBHeHH. Kiraccupukanuss XUMHYECKUX peaKinii
(coenMHEHUS, PA3I0KESHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumernm:

3HaKOMCTBO C XHMHUYECKOW IMOCYAOH, MpaBMiIaMH pabOTHl B JabopaTopuu W TpuEMamu
oOpameHus ¢ jgabopaTOpHBIM O0OpYy/IOBaHHMEM, HM3YUYEHHE U OINMUCaHHE (U3UUYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BELIECTB, HaOM0ieHe (PU3HUECKUX (TIJIaBlIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KUIIEHHE U KOHJEHCAllUs BOJIbI) U XUMHUECKUX (TOpEeHUe CBEYH,
NPOKAIMBAaHUE MEIHOM MTPOBOJIOKH, B3aMMOJICHCTBHE MeJIa C KUCIIOTOH ) sSIBIICHUH, HAaOII0IeHUE U
OIKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peaKkiuil (pa3nokeHue caxapa, B3auMoJieicTBue
CEpHOHN KHUCIOTHI ¢ XJopuaoM Oapus, pazioxeHue ruapokcuaa menu (II) mpu narpeBanum,
B3auMoJIeiicTBHE Xkerne3a ¢ pacTBopoM coiu meau (1I), n3ydyenue cnocoGoB pasaeneHust cMeceit:
C TIIOMOIIBIO MarHura, GWIBTPOBAaHHE, BbIMAPUBAHME, JUCTWIUIALMS, Xpomarorpadus,
IPOBE/ICHUE OYHMCTKU MOBAPEHHOM coyv, HAOJIOJEHUE M OMHCAHUE PEe3yJIbTATOB MPOBEACHUS



OIBITa, WJITIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJENICH MOJIEeKyI
(ILIapoCTEepIKHEBBIX).

Ba:kHelimue NMpeacTaBUTEC/IN HEOPraHU4eCKUX BEUIECTB

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kuciopoj — 37I€eMEHT U NPOCTOE BELIECTBO.
Haxoxnenue xucinopoja B nmpupoje, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMy4YeHHs KHUCIOpoJa B JIaDOpaToOpuu U
npoMbIIeHHOCTH. KpyroBopoT kucioponaa B mpupoje. O30H — alioTporHas MOAU(PUKAIUS
KHCIIOpO/1a.

TeroBoit 3PQexT XUMHUYECKON peakluu, TEePMOXUMHUYECKUE YpaBHEHHUS, HK30- U
AHAOTEPMUYECKUE peakuuu. TomauBo: yroinb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
napHUKOBOTO 3 (heKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopona — anemeHT u npoctoe BemiecTBo. HaxoxaeHue Boiopoia B npupoe, pusnueckue
1 XUMUYECKHE CBOMCTBA, TPUMEHEHHNE, CIIOCOOBI noxyueHus. KucioTer u conu.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®uznueckue cBoMcTBa BOJAbL. Boma kak pactBoputenb. PactBopwl. HachlllieHHBIE H
HEHACBIILICHHBIE PAacTBOpPbI. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 1011 BEIIECTBA B
pactBope. XuMHUYecKue cBOMCTBA BOJbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJEC U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHUE MPUPOAHBIX BOA. OXxpaHa W OYUCTKA
MPUPOAHBIX BOJI.

Knaccudukanus nHeopranumdeckux coenuHeHuit. Oxcuapl. Krmaccuduxamnuss oxcuios:
coJyieoOpasyrorniue (OCHOBHBIE, KUCTOTHBIE, aM(OTepHBIE) U HecosieoOpa3ytoue. Homenkmatypa
okcu0B. OU3nUecKre U XMMHUECKHUEe CBOMCTBAa OKCUIOB. [lomydyeHre okcruIoB.

OcHoBanusi. Knaccudukanus OCHOBaHWN: IIENOYM M HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanuii. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAaHMH.

Kucnoter. Knaccudukanus kucinor. Homenkiarypa kuciot. @U3ndyeckue U XUMHUYECKHE
cBoiicTBa kucnoT. Psan akrusHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknatypa coneil. dusnueckue u xumuuyeckue cpoiicTBa coiieid. [lomyuenue
CoJIEH.

FeHeTI/I‘IeCKaﬂ CBs3b M@)K)Iy KJ1accaMHu HGOpFaHquCKHX COeJIHHeHHﬁ.
Xumuueckuii Ixkcnepumenm:

KaueCTBEHHOE OMPE/IEIICHUE COACPKaHUS KUCIOpOJa B BO3AyXe, MOTyueHUe, cCoOMpaHue,
pacro3HaBaHWE W H3yUYEHHWE CBOMCTB KHCIIOPOJa, HAOIIOJCHUE B3aUMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BOSHHUKHOBEHHS U IMPEKpalleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpasramMu OKCHUJIOB M OIHMCAHWE HMX CBOWMCTB, MOJy4YeHHE, COOMpaHue, pacro3HaBaHUE U
M3y4YeHHE CBOWMCTB Bojaopoaa (TOpeHue), B3aumojeicTBUE Bojopona c¢ okcuaom wmeau (II)
(BO3MOKHO MCITOJI30BaHUE BUICOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOCHHOCTEW pACTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM [0JIell pacTBOPEHHOTO BENIECTBA,



B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAHHE OOpPA3LOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaAOJI0/IEHUE W3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOpPAx KHUCIOT W LIEJIOYEH, M3yueHHUE
B3auMojieiicTBus okcuaa menu (I11) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT ¢ METAJJIAMU, PEaKIui
HEeUTpaau3auu, NoJyuyeHue HepacTBOPUMBIX OCHOBAaHUH, BHITECHEHHE OJTHOTO MeTalia APYyTruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAJBHBIX 3aJau 1o TeMe «Baxueime Kiaccol
HEOPraHMYECKUX COCAMHEHUNY.

Iepuonuveckuii 3akon u Ilepuoguyeckasi cucreMa xummuuyeckux djementos /. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBble MONBITKY KJIACCUPUKALNN XUMHUYECKUX 2IIeMEHTOB. [oHATHE O TpyNImax CXOAHbBIX
AJIEMEHTOB (IIIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(pOoTepHbIe OKCUIBI U TUAPOKCUIBL.

Ilepuonnueckuit  3akoH. Ilepmogmyeckas cucremMa XMMHYECKHMX 3JIEMEHTOB [l
U. MenneneeBa. KopoTtkonepuonnas u miauHHONepuoanas ¢opmbl [lepuoandeckoil cUCTEMBbI
xumuueckux anemeHtoB . W. MenneneeBa. Ilepuoast u rpymmbl. PU3HYECKHI CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DiekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
o0onouek aromoB TepBeIX 20 xumuueckux aneMmeHToB Ilepumomuueckoir cucremst /.
N. MenpeneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA I10 €ro MoJ10KeHuto B [leproanueckoi
cucreme /1. 1. Menneneena.

BaKOHOMepHOCTI/I HU3MCHCHUSA paanyCca aTOMOB XUMUUYCCKHUX 3JICMCHTOB, MCTAJNIMYCCKUX U
HEMeTaJJIMYEeCKUX CBOMCTB MO rpynimam u nepuogam.

3nauenue [lepuoanueckoro 3akona u [leproguueckoit cCUCTEMbI XMMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. JI. 1. Mennenees — y4€Hbll U IpaykJaHUH.

XuMuueckas CBA3b. KoBanenThas (HOJ'ISIpHaSI u HCHOJ'ISIpHaSI) CBA3b.
3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XUMHYCCKHNX 3IeMEHTOB. MloHHAs CBS3b.

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE peaKkunu. Hpoueccm OKHCJICHHUA
1 BoccTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii yIkcnepumenm:

M3y4eHHe 00pa3lloB BEIIECTB METAIJIOB U HEMETAIIJIOB, B3aUMO/IEHCTBHE THAPOKCUIA [IMHKA
C pacTBOpaMHM KHUCIOT M IIEJOYei, TMPOBEJECHUE ONBITOB, WIUIIOCTPUPYIOMIUX MPUMEPDI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKINK (TOpeHre, PEaKIuK Pa3IOKEeHHs, COSTUHEHNUS ).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeaAMETHBIX CBSI3€W MPU U3YUYEHUU XMMHUU B 8 KJIAcCe OCYLIECTBISETCS

Ycpe3 UCII0JIb30BAHNEC KAaK 06HII/IX €CTCCTBCHHO-HAYUYHBIX HOHSITI/Iﬁ, TaK U HOHSITI/II\/’I, SIBJISIFOIIIUX CS
CUCTCMHBIMH JJId OTACIIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOT'O IIUKJIA.



OO011re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAy4HbIH (pakT, runoresa, Teopusi, 3aKOH, aHAJIN3,
CUHTE3, KIacCHU(pUKaIUs, MNEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHHNe, MOJIENb, SIBJICHUE.

®dusnka: Marepus, aroM, O3JCKTPOH, IMPOTOH, HEHUTPOH, HOH, HYKIHJI, H30TOIbI,
pPaZlMOaKTUBHOCTh, MOJIEKYJIA, JSJICKTPUUECKUN 3apsj, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUEC BEIUYHMHBI, CIUHHUIIBI U3MEPEHHS, KOCMOC, ILIAHCTHI,
3BE3161, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpacdus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPObI, [TOJIE3HbIE HCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYecKasi peaKusi

[lepropnueckuii  3akoH. [lepmogmueckas cucTeMa XHMHYECKHX dJeMeHToB /[l
U. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB XHUMHUYECKHUX
9JIEMEHTOB MEPBBIX TPEX IMEPHUOJIOB, Kalus, KaIbIMd U HX COCIUHEHUH B COOTBETCTBHUHU C
MIOJIOKEHHUEM 2JIeMEeHTOB B [lepronndeckoii cuctemMe U CTpOSHHEM UX aTOMOB.

CTpOGHI/Ie BC€IICCTBA: BHAbI XUMHYECKOM CBSI3U. THIIBI KPUCTATINIMICCKHUX pGHIéTOK,
3aBUCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCT&JIHH‘IGCKOfI peHIéTKI/I Hu BUJa XHUMHYECKOM CBSI3U.

KJ'IaCCI/I(l)I/IKaI_[I/IH U HOMCHKIJIATYpa HCOPTaHUYCCKUX BCHICCTB. XHUMHYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HCOPraHMYCCKUX COGI[PIHGHI/IfI, TCHETUYCCKas
CBs3b HCOPIraHUYCCKUX BCIUICCTB.

Knaccudukanus XuMU4ecKUX peakluuil 1Mo pa3MyHbIM MpU3HAKaM (TI0 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTy, 0 N3MEHEHHUIO CTENIEHEH OKMCIIEHUS
XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTUIO KaTaiuzaTopa). OJK30- H
HHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[Tonstue o CKOpPOCTH XUMHUYECKOU pCaKkuuu. [Tousitue 00 O6paTI/IMBIX u H606paTI/IMBIX
XUMHUYCCKUX PCAKIUAX. IlonssTHE O TOMOTE€HHBIX H TCTCPOTCHHBIX PCAKIUAX. Ilousatue o
katanuze. [IoHsaTHe 0 XUMHUYECKOM PaBHOBCCHUHU. (DaKTOPBI, BJIMAIOIINUEC HAa CKOPOCTh XUMHYECKOMN
PCaKun U MOJIOKECHUC XUMHUYCCKOI'O paBHOBECHU .

OKHUCITUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DJIEKTPOHHBIN OalaHC OKHCIUTEITHHO-
BOCCTAHOBUTEIbHON peakunu. CocTaBiIeHUE YpPaBHEHUW OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOT0 OajaHca.

TCOpI/IH SHGKTpOJ'II/ITI/ILIeCKOI\/II Jucconuanuu. 9HeKTp0JII/ITLI N HEBJICKTPOJIMTHI. KaTI/IOHBI,
aHUOHBI. MexaHn3M Jucconmranvu BEUIECTB € pa3JIMYHbIMU BUAAMU XUMUYECKOHU cBs3u. CTereHn
JUCCOoIalu. CunbHBIC U cl1a0ble SJICKTPOJIUTHI.

Peakmuu moHHOro oOMeHa. YCJIOBUS MPOTEKAHUS PEAKIM MOHHOTO OOMEHA, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUN U COJIEM B CBETE
MPEJICTABICHUA 00 SICKTPOIMTUYECKON Amccoruanui. KadecTBeHHbIE pEakIMu Ha HOHBI.
[TonsiTHE O TUIPOIH3E COTIEH.



Xumuueckuii IKcnepumernm:

O03HAKOMJICHHE C MOJENSIMH KPHUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIOB M HeMeTauioB (rpadura u anmasza), CIOXKHBIX BEIIECTB (XJIOpHIA HATpUs),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUECKON peakIuu OT BO3ICHCTBHS pPa3IMYHBIX
(bakTOpOB, MCCIEIOBAaHUE IIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa AMCCOLMALNT
KHCJIOT, I1IeJ0Yel U cosiell (BO3MOKHO UCII0JIb30BAHKUE BUEO MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKK TPOTCKAHUS peakiuii MOHHOTO oOMeHa (0Opa3zoBaHUE OCalKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakiuil (rOpeHue, peakluuy pasyiokKEHUsl, COCAMHEHHS), paclO3HABAHUE
HEOPraHMYECKUX BEUIECTB C TOMOINbIO KAueCTBEHHBIX pEakUWid Ha MOHBI, pELICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTa/njibl 1 UX cOeAMHEHUA

OO0mass xapakTepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
creniean okucicHus. CTpoeHHEe W (DU3WUECKHE CBOMCTBA IMPOCTHIX BEMIECTB — TaJOTCHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOICHCTBHE C MeTajUlaMH, HEeMETaJUlaMu,
mienoyamu).  XuopoBogopod. ConsiHast KHUCIOTa, XMUMHYECKME CBOWCTBA, IOJIy4YEHHUE,
npuMeHnenue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OPraHu3M uernoBeka. BaskHei e Xia0puabt
U UX HaAXOXJACHHUE B IPUPOJIC.

O6mas xapakrtepuctuka s31aeMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (pu3MuUecKHe CBOWMCTBA MPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOJIU(DUKALIMK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XHUMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(oO1e Kak MpeacTaBUTEIN Kacca KUCIOT U crieruduueckue). XUMUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOy4eHus! CEpHOM KUCIOTHI. [IpriMeHeHne cepHoit KUCIIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHas peakuusi Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUH B IpHUpOoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpeabl COCIUHEHUSIMH CEPbI
(KMCIIOTHBIE 10K, 3arps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBpAILCHHS.

OOmast xapakTepucTuka 5371eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUs. A30T, paclIpoCTpaHEHHE B NpUpojJe, (QHU3MYEcKHe U
XUMHYeckHe cBoiicTBa. KpyroBopotT a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4YecKue
CBOWICTBA, MOJIy4YeHue 1 npuMeHeHue. Coinu aMMOHUS, NX (PU3NYECKHe U XMMUYECKHE CBOICTBA,
npuMeHeHune. KauecTBeHHas peakiys Ha HMOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MOJydyeHHe,
dusznueckne M XUMHYECKHE CBoOicTBa (oOmMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KadyecTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHUYeCcKoe 3arpsi3HEHUE OKPY>KaIoIIel Cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amioTporHble MOAUPUKALNN
docthopa, puznyeckue u xumuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢dusznueckue M XHMHUYECKHE CBOWCTBa, moiyueHue. lMcmomb3oBanue ¢ocdaroB B KauecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OOmas xapakrtepuctuka si1eMeHToB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue 1 XuMU4eckue cBoiictra. Axcopouus. KpyroBopor yriepoaa B mpupoe.
Oxkcunpl yraepoaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKHUBBIE OPTaHU3MBbI,
NOJyYeHHUE U MPHUMEHEHHE. DKOJOTHUECKUe MPOoOIeMBl, CBA3aHHbIE ¢ OKcuaoM yriaeponaa (IV),
TUIO0TE3a TI00aIbHOTO TMOTEIUICHHUs KJIMMaTa, MapHUKOBBIN 3Q¢eKkT. YTonbHas KUCIOoTa U €€



conu, UX (U3WYECKHe M XMMHYECKHE CBOWCTBA, MONydeHHe M mpuMeHeHue. KadecTBeHHas
peaknus Ha KapOOHAT-MOHBI. Vcronp30BaHne KapOOHATOB B OBITY, METUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEUIECTBaX KaK O COENMHEHUSAX YIJIepoja
(MeraH, 9TaH, STUJICH, alleTUJICH, dTAHOJ, TIUICPUH, YKCyCHAasl KuciioTa). [I[pupoaHple HCTOYHUKH
YTJIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, HE(PTH), MPOAYKTHI UX MepepadboTKH (OCH3MH), UX POJIb
B OBITY M NPOMBINUICHHOCTH. [ToHSITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeNKax,
yIIeBOJaX — M HMX POJIM B JKU3HU 4YelloBeka. MaTepuanbHOe €JUHCTBO OPraHUYeCKHX U
HEOPraHUYECKUX COCITMHEHUN.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOWCTBA, IOIY4YEHHE W TPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpexacraBieHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOU kucioTe. CUIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. Baxkueimme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, ILIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30I1aCHOT0 MCIIOJIb30BAaHMS CTPOUTEIBHBIX MATEPHAIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuit Ikcnepumenm:

U3y4eHue oO0pas3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTBI, IPOBEICHHE
Ka4€CTBCHHbBIX pCaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6JHOI[eHI/Ie IMPU3HAKOB UX IMPOTCKAHUA, OIIBITHI,
oTpaxaromue (pU3NUeCKue U XUMUYECKHE CBONCTBA TaJlOT€HOB M MX COEIMHEHUHN (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C O0Opa3liamMu XJIOpHUIOB (TaJIOTE€HHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUZECOMATEpHAIOB), HaONIOJEHUEe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUYECKHX CBOMCTB pa30aBiIeHHOI cepHOM
KHCJIOTHI, TIPOBEJICHIE KaYeCTBEHHOW pEaKIMH Ha CyJIb(paT-WoH M HaOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MOYHO HCII0JIb30BaHUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U (POChHOPHBIX yA00peHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yueHHE CBOWCTB aMMuaka, IpOBEACHUE
KaueCTBEHHBIX peaklnii Ha MOH aMMOHUA U (pocaT-noH U N3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHONW a30THOW KUCIOTHI C ME/bI0 (BO3MOXKHO MCIIOJIb30BaHHE
BUJCOMATEPHAJIOB), H3Y4YCHHE MOJENeH KpPUCTAJUIMYECKHX pem€TOK anmasza, rpadura,
¢bysuiepeHa, 03HAKOMJIEHHE € MPOLECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
YIJIEM M YCTPOMCTBOM ITPOTHBOTA3a, TOJyYeHHE, COOMpaHue, paclio3HABaHKUE U U3YUEHUE CBOMCTB
YIJIEKUCIIOr0 Ta3a, MPOBEIEHUE KaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-UOHBI U
HN3YUYCHUC IMPHU3HAKOB ux IMPOTCKAHUA, O3HAaKOMIJICHUEC C HpOIIYKHHeﬁ CUJINKATHOM
IPOMBIIIJICHHOCTH, pellIeHHe YKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe « BaykHei1ne HeMeTanibl 1 uX
COETUHEHUS.

MeTasibl M MX COeINMHEHUS

OO01mas XxapakTepuCcTUKa XUMUYECKUX DJIIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX TIOJIOKEHUS
B Ilepmoamyeckoii cucreme xumuyeckux snemeHtoB . M. MenneneeBa U CTPOECHHUSI aTOMOB.
Crpoenue MeramioB. MeTtaminueckas CBsi3b M METAJUIMYECKass KPUCTALUIMYECKAs pEHIETKa.
DJIEKTPOXUMUYECKUN pAJl HAOpsSOKEHU MeTaioB. DHU3WYEeCKMe M XUMHUYECKHUE CBOMCTBA
MeTaimioB. O0mme crnocoObl Moy4eHus MeTawioB. [IoHATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTanb, YYTyH, JIOPAIOMUHUNA, OpOH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[[{esrouHble METAJLIBL: MIOJI0KEHUE B lleproauyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHE HUX aTOMOB, HaXOXkAeHUE B mpupoje. Ousznyueckue m XMUMHYECKUE



cBoiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUMN.

[I{erouHO3eMENBbHBIE METAJUIBI MATHUM U KAJIBLIWIA: 1T0J10KeHKE B [lepuonnueckon cucreme
xumudeckux snementoB [[. M. MenneneeBa, CTpoeHHE MX aTOMOB, HaXxOXICHUE B IPUPOJE.
dusuyeckue U XUMHYECKUE CBOMCTBA MarHus W Kajblus. BakHeilmmue coeqUHEHUS KaJIbLIUS
(oxcua, TUAPOKCHI, coyin). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AnmoMunuii: mnionoxkenue B Ilepuoanueckoil cucremMe XHUMHYECKMX dJeMeHToB /[l
N. MenpeneeBa, CTpoeHHE aTOMa, HAX0KJIeHUE B Tpupoe. Pu3nueckue 1 XUMUYECKHUE CBONCTBA
amroMUHMS. AMGBOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kene3o: mnonoxenne B Ilepuogumyeckoil cucremMe XHUMHYECKHX 3yeMeHToB /I,
1. Menneneea, CTpoeHUE aTOMa, HaX0Xk1eHUE B Ipupoie. PU3ndeckrue 1 XMMHUUECKUe CBOMCTBA
xene3a. Oxcuapl, rujapokeuasl u conu sxkenesa (II) m xenesza (III), ux cocraB, cBoiicTBa u
HOJIyYEeHHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE ¢ 00pa3aMH METAIIJIOB U CIUIABOB, MX (PHU3NYECKUMH CBOMCTBAMH, H3yUEHUE
Pe3yJabTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usi M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, IMpOIECCa TOPEHHUsS JKeje3a B
Kucioposie  (BO3MOXKHO  HCIIONB30BaHHE  BUICOMATEpHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMiA Ha MOHBI: MATrHUs, KaJbIUs, AIFOMUHAS, IMHKA, xkene3a (II) u xenesza
(III), memau (II), HaGmroieHNEe W OMKMCAHKE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
KaJusl U KaJIbIUs (BO3MOXHO HCITOJIb30BAHHE BUICOMATEPUAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX
CBOMCTB THJIPOKCH/Ia allFOMUHUS M TUIPOKCH/IA IIMHKA, PEIICHHE YKCIIEPUMEHTANbHBIX 3a7a4 10
Teme «BakHeume MeTamibl U UX COSTUHEHUSD.

XuMus M OKpyKamouas cpeia
BemectBa u mMarepuainsl B IIOBCEIHEBHOM XKU3HU 4YellOBeKa. be3omacHoe UCIosIb30BaHUE
BCHICCTB W XHMHUYCCKHUX peaKuHﬁ B 6I)ITy. HepBas[ noMomp HOpu XUMHUUYCCKHX OXOrax Hu

OTpaBJICHUSAX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karollel cpeabl (IpeaesibHas TOMyCTUMasi KOHIEHTpalus
BenlecTs, gainee — [1/1K). Ponp xumuu B perieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yudeHne o0pas3IoB MaTepHasoB (CTEKIIO, CIIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHAIBI).

Mescnpeomemnuie ceasu

Peanuzanus MeXnpeIMeTHBIX CBA3EH MPU M3YYEHUM XUMHUU B 9 Kiacce OCyIIECTBIISIETCS
yepe3 UCIOb30BaHNe KaK OOIINX €CTECTBEHHO-HAYYHBIX OHATHUI, TaK ¥ OHATHUH, SBISIOIINXCS
CHUCTEMHBIMU IS OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHS: Hay4HbIH (pakT, runoTesa, 3aKOH, TEOPHs, aHAIH3,

CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHue, MOJIENb, SIBICHNE, TApHUKOBBIN 3D PEeKT, TEXHOJIOT S, MaTepHAaIbI.



®usuka: Marepusi, aTroM, DJJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIUJI, H3OTOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIGKTPUUECKUU  3apsij, MPOBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHME BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTUYECKAs PEIIETKA, CIUIaBbl, (PHU3NIECKIE BETMUUHBIL, CTAHUIIBI
M3MEPEHHUs, KOCMUYECKOE TPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MUHEpAJbHbIE YyI0OpEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOJIBL, TOJIE3HBIE HCKOIIAEMBIE,
TOILTUBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIC pe3yiibTaTbl OCBOCHUA IIPOI'paMMbl OCHOBHOI'O 0611_[61"0 O6p830BaHI/IH
JOCTHUTIalOTCA B XOA€ O6y‘~I€HI/I$I XHUMHUHU B €AUHCTBE yqe6H0171 1 BOCIIMTATCILHOMN JACATCIIBHOCTU B
COOTBCTCTBHUH C TpaaAulIMOHHBIMHA pOCCPIfICKHMPI COLMOKYJIbTYPHBIMHA u AYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6HI€CTB€ IpaBujiaMM U HOpMaMu IOBCACHUSA U
CHOCO6CTBYI-OT mpoucccaM CaMOITIO3HAHUA, CAMOPA3BUTHA U COHMAIN3allu1 06y11a}01unxc;1.

JImgyHOCTHBIC PE3YJIbTAaThl OTPAKAOT T'OTOBHOCTH O6yanOHIHXC$I PYKOBOACTBOBATLCA
CUCTEMOM TO3UTHUBHBIX IICHHOCTHBIX OpI/ICHTaHI/Iﬁ n pacliupCHUC OIIbITa ACATCIbHOCTU Ha eé
OCHOBE, B TOM 4YHMCJIC B 4aCTU:

1) NATPUOTUIECCKOI'O BOCIIMTAHUSA

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HaCJIe/INI0, TIOHMMaHMs 3HA4YeHUs XMMHUYECKOHM HAayKd B JKU3HHM COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW MH(OPMAIIMEH O MEPeOBBIX JOCTHKEHHUSX U OTKPBITHAX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoicTBe
Mupa 1 oOlIeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS O COLUMAIBHBIX HOPMAaxX M IPAaBWIIAX MEXJIMYHOCTHBIX OTHOLUICHHUHN B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOU, Yy4ueOHO-
HCCJIEIOBATENLCKOM, TBOPUYECKON U JPYTUX BHJIAX JEITEIbHOCTH, TOTOBHOCTU K Pa3HOO0Opa3HOM
COBMeCTHOI\/II JCSATCIIBHOCTHU HpI/I BBIITOJTHCHU N y‘—Ie6HI)IX, IIO3HABATCIbHBIX 3aJa4, BBIIIOJTHCHHNU
XUMHUYECKHUX dKCTIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOCKTOB, CTPEMIICHUS K B3aUMOTIOHUMAaHUIO
YW B3aMMOIIOMOIIM B TMPOIECCE ITOM Y4eOHOW MeATeTbHOCTH, TOTOBHOCTHU OIICHHWBATH CBOE
MIOBEJICHUE U MOCTYIIKMA CBOUX TOBAPHUIIEH C MO3ULIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIEICTBUI MOCTYMKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:
MHUPOBO33PEHUYECKHE  MPEJACTABICHUS O  BEIIECTBE M  XUMHUYECKOM  peakIiud,

COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM W COCTABIIAIOIINAE OCHOBY JUIS
MOHUMAaHHMS CYITHOCTH HAYYHOUM KapTUHBI MUPA, IPEJCTABICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX



pa3BUTHUS PUPOJIbI, B3AUMOCBA3SIX YEJIOBEKa C MPUPOTHON CPEoi, O POJIU XUMHUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

IIO3HABATEIIbHBIE MOTHUBBI, HAIIPABICHHBIC HA IIOJyYEHUE HOBBIX 3HAHMM 110 XHMMH,
HEoOXo[uMble Ul OOBSCHEHHsS HaOJI0JaeMbIX IIPOLECCOB U SBJICHUH, II03HABATENIbHOM,
MH(POPMALIMOHHON M YNTATEIbCKOM KYJIbTYphI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIIHHON PaOOTHI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JIMTEpaTypoi, AOCTYHHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTHUIA;

UHTEpEC K OOYYCHHIO U TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHON M HCCIIEIOBATEILCKON ESITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHs 00y4eHUS B AJIbHEHIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbI:

0CO3HAHME [ICHHOCTHU )KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKH
Ha 370pPOBBIA 00pa3 JKU3HM, OCO3HAHUE IIOCJICJACTBHH ¥ HENPHITHE BPEIHBIX MPHBBIYCK
(yrmoTpeOiieHusT ajKorojisi, HAapKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIFOACHUS IpaBUII
0€30MacCHOCTH NP OOPALICHUH ¢ XUMHUYESCKHMH BEIIECTBAMH B OBITY U peaTbHON KHU3HMU;

5) Tpya0BOro BOCIUTAHMS:

MHTEpEC K MPaKTUYECKOMY HM3YUYEHHIO Mpodeccuil u TpyJa pa3indyHOro poja, yBaKeHUE K
TPYZY U pe3yJbTaTaM TPY10BOM AESITEIbHOCTH, B TOM YUCIIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAUBUAYAIbHOH TPACKTOPUU MPOJIOIIKEHUS
o0pa3oBaHHUsl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTM K XMMHH, OOIIECTBEHHBIX
UHTEPECOB U TOTpEeOHOCTEH, YCHEeIHOW MpopecCHOHANbHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) IK0JIOrMYEeCKOr0 BOCTIUTAHUSA:

HKOJIOTHYECKHU 11eTIecO00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK UCTOYHHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 3J0POBOrO0 M Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYAIUsAX, YTPOKAIOIINX 3TOPOBbIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TTOJTy9aeMble TPH U3YUYSCHUH XUMHUH, JUIS PEIICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXAIOIIEH MPUPOJAHON CpeAou, ISl TMOBBIMIEHHUS YPOBHS 3KOJIOTHYECKOU
KyJbTYPBbl, OCO3HAHUS TJIO0ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM M MyTel MX pelieHus
MOCPEACTBOM METOJOB XUMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B
[03HABATEJIbHON, KOMMYHHKAaTUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MmeramnpeaMETHBIX pE3yJNbTATOB BBIIEISIOT 3HAYMMbIE IS (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucrema,
IIPOLIECC, SKCIIEPUMEHT U JIPYTOe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ATUX MPEAMETOB (pOpMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAayYyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YydeOHble NEHCTBUS (II03HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIE), KOTOpble o0ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYILECTBICHUIO YUEOHOM e TEeNbHOCTH.



Ilo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBUS
Ba3oBble JJoruuyeckue JeiicTBUA:

YMCHUA HCIIOJIb30BATh HpI/IéMBI JIOTUYCCKOro MBINUJICHUA IIpU OCBOCHHUU 3HAHMI:
PAaCKpBIBATH CMBICII XUMHWYCCKUX IMOHSATUMI (BBII[eJISITb HX XapaKTCPHBIC IIPU3HAKN, YCTAHABJINBATH
B3aMMOCBA3b C JAPYI'HMH HOHHTI/IHMI/I), HUCIIOJIB30BAaTh IOHATHA AJIA 00BACHEHUS OTACIBHBIX
q)aKTOB u HBJIGHI/If/'I, BBI6I/IpaTB OCHOBAHHA U KPUTCPUH JJIA KJIaCCI/I(l)I/IKaL[I/II/I XHUMHUYCCKUX BCIICCTB
Hn XHUMHYCCKHX peaKHHﬁ, yCTaHaBJIMBATh IMPUYUHHO-CICACTBCHHBIC CBA3H MCKIY 00BbEeKTaMH
HU3YYCHUS, CTPOUTH JIOTMYCCKHUEC PACCYKICHUA (I/IHI[yKTI/IBHbIe, JACAYKTUBHBIC, I10 aHaJIOFI/II/I),
JAC€JIaTh BbIBOAbBI U 3aKJIIOYCHU A,

yMEHHUE NPUMEHSATh B IpOIlecce MO3HAHUS MOHATHUA (MpeAMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIHPOKO
IpUMEHseMble B XUMHM MOJIEJIbHbIE MPEJICTABICHUS] — XUMUYECKUNA 3HAK (CMMBOJI 3JIEMEHTA),
XUMHAYecKass (GOopMylna M ypaBHEHHE XUMHUYECKOW peakmuul — TP pPEUIeHHH ydeOHO-
[IO3HABATEJIBHBIX 3a/lad, C Y4YE€TOM OTHUX MOJEIbHBIX NPEICTABICHUNW BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIE NMPU3HAKM H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKUX PEaKUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYUS B U3YUaEMBIX IIPOLIECCAX U SBJICHUSIX.

ba3oBble ncciaenoBarelibcKue AelCTBHS:

YMCHHUC HCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HHCTPYMCHTA IIO3HAHU:A, a
TAaKXXEC B Kady€CTBC€ OCHOBBI JJIA q)OpMI/II)OBaHI/Ifl THUIIOTE3blI IO MPOBCPKE MPaBUILHOCTU
BBICKA3bIBACMBIX CyX(HCHHﬁ;

MPUOOpPETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMHU M TMPOBEICHHIO YYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0J0M MpoIiecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €TI0
pe3ynbTat, (GopMynupoBaTh OOOOIICHHMS U BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOTO OIbITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POENIaHHON padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BbIOMPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIHIO PA3TUYHBIX BUJIOB
1 GOpM IPECTABICHHUS, TOJy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAay4HO-TOMYJIIpHAas IMTEpaTypa
XHUMHUYECKOT'0 CO/IEp’KaHUsl, CIIPaBOYHBIE TOcoOUs, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HH(POPMAIHIO;

yMEHHE MPUMEHSTh Pa3InYHble METO/bI U 3aIPOCHI MIPU MOKMCKE U 0TOOpe MHPOpMaUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIITOJHEHHS YUE€OHBIX U MO3HABATEIbHBIX 33a4
OnpeAeNéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HCMHOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIaJI€HUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHUS Pa3IMYHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMy MpeacTaBiIeHUS
UHPOPMALIMKM U WUTIOCTPUPOBATH pEIlaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
Ipyrumu popmamu rpa@uKu 1 UX KOMOUHALUSAMU;



yMEHHE HCIOJb30BaTh M aHAJIM3UPOBATh B Ipollecce y4eOHOW M HCCiel0BaTeNbCKON
JESTEIIbHOCTH HH(POPMAIINIO O BIMSHUU IPOMBIIUICHHOCTH, CETTbCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY XKAIOUIeH MPUPOIHON CPEIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHMs 3a/laBaTh BOINpPOCHl (B XojA€ auaiora M (MiaM) AUCKYCCHM) [0 CYIIECTBY
oOcyxnaeMol TeMbl, (HOPMYyJIUPOBaTh CBOM HPEIJIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISTH MMOTYYCHHBIE PE3YyJIbTaThl MO3HABATEIIHPHON JEATEILHOCTH B YCTHBIX
U TMHChMEHHBIX TEKCTaX; JIeJIaTh IPE3CHTALUI0 PE3yJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOHCTB
BEIIIECTB, y4eOHOTO ITPOCKTA);

YMEHHUsI Y4eOHOrO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IMO3HABATCIBHOU M
HCCIIEIOBATEIILCKON JICATEIBHOCTH TIPU PEIICHHH BO3HHUKAIOMIUX MPOOJeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB U COTJIACOBaHMs MO3HMIUN (0OCYXIeHHsS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIIMS COBMECTHBIX JCUCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJIHCHHOW pabOThI U JIpyTHe).

PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JeilcTBUA:

YMEHHUE CAMOCTOSITENIBHO OMNPENETATh e ACATEIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
HanOoiee 2 (HeKTUBHBIE CITOCOOBI PEIICHUS YIECOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIIbHO
COCTaBJIATH WJIM KOPPEKTUPOBATH MPEIIOKEHHBINA AJITOPUTM JIEUCTBUM ITPY BBITIOJIHEHUY 33 JaHUI
C y4€TOM TIOJIy4eHHUS HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKIHIX,
OLICHUBATh COOTBETCTBHUE ITOJIYUYEHHOTO PE3YJIbTaTa 3asABJICHHOMN LEIU, YMEHUE UCIIOIb30BaTh U
AHAJIM3UPOBATH KOHTEKCTHI, PEIJIAra€MbI€ B YCIIOBUH 3aIaHHIA.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHIO O053aTE€IBHOIO COJEpKaHUS,
YCTAHOBJIEHHOTO JaHHOM (¢exepanbHOW pabouell MporpaMMoi, BBIJIENAIOT: OCBOCHHBIE
oOydJarlolmuMuUCs Hay4yHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduueckue s
OpeaMeTHOW 00sacTu «XUMHs», BUIBl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIHSIX.

K xoniy oOydenust B 8 kJiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y 0OYUAIOLINXCS YMEHU:

PacCKpeIBaTh CMBICI OCHOBHBIX XMMHUUYCCKHX OHSATHH: aToOM, MOJICKYJIa, XUMHUYECKUU DJICMCHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOIHOPOJHAS), BaJIEHTHOCTb,
OTHOCHTEJIbHASI aTOMHAsI 1 MOJIEKYJISIPHAsI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca,
MaccoBasi JOJisi XUMHUYECKOTO DJJEMEHTa B COCJUHEHHH, MOJISPHBIA O0BEM, OKCHMA, KHUCIOTA,
OCHOBaHHE, COJIb, ODIIEKTPOOTPHIATEIILHOCTh, CTEIICHb OKHUCICHHS, XHMHUYECKas pEaKIIHs,
KIIacCU(UKAIIUs PEaKIHii: PEaKIUi COSAMHEHUS, PEAKIIMH Pa3JI0KEHUS, PEaKIUU 3aMeIleHus,
peakuy oOMeHa, PK30- M IHJOTEPMUUYECKHUE PEAKIIUU, TETUIOBON d(PPEeKT peakiuu, sapo aToma,



JJIEKTPOHHBIN CJION aroMa, aTOMHas OpOMTalb, paJuyc aTOMa, XUMHUYECKas CBs3b, MOJSIpHAs U
HENoJIsIpHasl KOBAJIEHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PacTBOp, MaccoBas J0Js
BEIIEeCTBA (IIPOLIEHTHAs! KOHLEHTPALHsl) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSATH 3TU NOHSITUS IIPU
ONMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

UCTIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY [UIS COCTaBJICHUS (OPMYJT BEHIECTB M ypaBHEHHM
XUMHUYECKHUX PEaKIIM;

OTIpeNeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKHUCICHUS
9JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAAJIEKHOCTh BEIIECTB K ONPEIENEHHOMY KJlaccy
COEMHEHUH 10 GOopMyIaM, BUI XUMUYECKOHN CBsI3U (KOBAJICHTHAsI M HOHHAS) B HEOPTaHMYECKUX
COCIMHEHUSX;

packpsiBaTh cMmbici [lepuoguueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMYECKHX DJJIEMEHTOB OT HUX IOJOXKECHHUS B
[Tepuoaunueckoii cucreme, 3aKOHOB COXPAHEHHUS MAcChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHMs, 3aKOHAa ABOIaJpo;

ONKCBHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy I[leproandeckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB: pa3jInyaTh MOHATHUS «IJ1aBHas noarpymnmna (A-rpynmna)» u «nobounas noxarpymnmna (b-
rpymnmna)», Majble U 0OJIbIINE IEPUO/Ibl, COOTHOCUTH 0003HAaYEHMsI, KOTOPbIE UMEIOTCS B TaOJINLIE
«llepnonnueckass cucreMa XuMuyeckux oaneMmeHToB J[. . MenzneneeBa» ¢ 4MCIOBBIMU
XapaKTePUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB W 3apsi sjupa, oOriee
YHCJI0 3JICKTPOHOB U paclpeieeHnue X IO 3JIEKTPOHHBIM CII05IM);

KJIaccu(UIMPOBaTh XUMHYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMUYECKUE PEAKIIUU
(10 YUCITy U COCTaBY YYacTBYIOIIMX B PEAKIIMU BEILECTB, 10 TEINIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEILECTB Pa3IMUHBIX KJIACCOB,
IIOATBEP>K/1asl ONIMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
pEeaKIHii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXKHOCTH
MPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3INUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO MAacChl BELIECTB, MacCOBYIO JOJIO
XUMHYECKOT0 3JIEMEHTa MO (opMyJie COETUHEHHs, MAacCOBYIO JOJI0 BELIeCTBa B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIUY;

MPUMEHSTh OCHOBHBIE ONEpPAllMi MBICIUTEIbHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE,
00o011eHne, CUCTEMAaTH3alHI0, KJIacCU(UKAIUIO, BBISIBICHUE TPUUYUHHO-CIIEICTBEHHBIX CBSA3EH —
JUISL M3YyYEHUs CBOMCTB BEUIECTB M XMMHMYECKHUX pEaKIMH, €CTeCTBEHHO-HAYYHbIE METO[IbI
NO3HaHUs — HAOJII0/IeHUE, U3MEPEHHE, MOJICIMPOBAaHUE, SKCIIEPUMEHT (peasbHbINA U MBICIICHHBIN);
CJIe10BaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOW MOCYA0N U J1abopaTOpHBIM 000PYAOBaHUEM, a
TaKXe MpaBuiIaM 0OpalleHHsl C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMH MO BBIIOIHEHUIO
71a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIIOpOJA), NMPUTOTOBJICHUIO PACTBOPOB C OMNpEIeNEHHOM MaccOBOM joiieit
pacTBOPEHHOIO BEUIECTBa, IUIAHUPOBATb W TMPOBOJUTH XHUMHUYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHUIO pPAcTBOPOB INEJIOYEH W KHUCIOT C IIOMOLIBI0 HHJIMKATOPOB (JaKMYC,
dbenondTanenH, METUIIOPAHXK U JPYTHE).

K xoniy obydenust B 9 kJjacce npeMeTHbIE PE3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Yy 0OYUAIOLINXCS YMEHUH:

PacKpbIBaTh CMBICJ OCHOBHBIX XMUMHMUYECKUX MOHSITHI: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKyJa,
WOH, KAaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CIOXHOE  BEIIECTBO,  BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIbHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKasl pEeaKiusi, XUMHUYECKasi CBS3b,



TEIUIOBON PPEKT peakiyu, MOJb, MOJSPHBIM 00BEM, PACTBOP, IIEKTPOIUTHI, HEINEKTPOIIMTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEAKUUU HOHHOTO OOMEHa, KaTaau3aTop, XHUMHYECKOe
paBHOBecHe, 00paTUMBbIe U HEOOPATUMBIE PEAKLINU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINY,
OKHCITUTENb, BOCCTAHOBHTENb, OKHCICHHE M BOCCTAHOBIIEHHE, AJIOTPONHs, aM(pOTEPHOCTb,
XMUMHYECKasl CBA3b (KOBAJIEGHTHAs, WOHHAs, METaJUIMYecKas), KpHCTalIM4yeckas pemérka,
KOppO3usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUUH, IPEAEIbHO JOIyCTUMAas
koH1eHTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSATH 3TU NOHSITUS IIPU
OINKCAaHUHM BEIIECTB U UX MPEBPAIECHUN;

UCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJIEHUS (POPMYJI BEIIECTB M ypaBHEHHU
XUMHYECKHX peakLuii;

ONpEAEIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKUX D3JIEMEHTOB B COEAMHEHHUAX
pa3INYHOIO COCTaBAa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEIUHEHHUH IIo
(dopMyIiaM, BUJI XUMHUYECKON CBS3M (KOBAJICHTHAs, MOHHAsI, METAJUIMYECKAsl) B HEOPIraHUUYECKUX
COEMHEHUSX, 3apsi/l MOHA M0 XUMHUYECKOW (opmyiie, Xapakrep cpeibl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOI'O BEIIECTBA;
packpeiBath cmbici [lepuoanueckoro 3akona J[. M. MenneneeBa M J1€MOHCTPUPOBaTh €ro
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TabmuuHyto (opmy Ileproanyeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATHUS «IJIaBHas moArpynna (A-rpymmna)y U «rnoOoyHas
noarpynna (b-rpynmna)», manbsle u OosiblliMe NEPUOABI, COOTHOCUTH OOO3HAYEHUs, KOTOphIE
UMEIOTCS B IMEPHOAMYECKON TaONMIEe, C YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHUUYECKHX 3JIEMEHTOB (COCTAB U 3aps]l s/ipa, 00LIee YUCII0 3JIEKTPOHOB U PACIIpeIeICHUE UX 110
3JIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHMH B IpejesiaX MajblX NEPUOJOB U IIABHBIX MOATPYII C Y4ETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHNYECKHE BEIECTBA, XMMHUECKHUE PEaKIuu
(10 YMCIy M COCTAaBY yYaCTBYIOLIUX B PEAKIIUHU BELIECTB, 110 TEIIOBOMY 3(P(EKTy, M0 U3MEHEHUIO
CTENIeHEeW OKUCIIEHUSI XUMHUUECKUX 3JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME M crHenru(pUYecKre XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPXK/Aas ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TUCCOLMALIMN KUCIIOT, IIeJIouel U coJiel, IOJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklMil HOHHOrO OOMEeHa, YPaBHEHUS PEeaKIMi, MOJITBEPKAAIOLINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3M MEXK/1y BEIIECTBAMU PA3JIIUYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKMCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OajlaHCa 3TUX PeaKIINii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTENBHYIO MOJEKYJSPHYIO M MOJISIPHYKO MAacchl BELIECTB, MacCOBYIO JIOJIIO
XUMHUUYECKOTO 3JIEMEHTa MO (opMyJie COETUHEHHS, MAacCOBYIO JOJIO BEUIecTBa B PacTBOPE,
IIPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroAaTh MpaBuiia MOJb30BaHUS XUMHUYECKON MOCYJI0M U 1abopaTOpHbIM 000pyAOBaHUEM, a
TaKXe MpaBHjia OOpAIIEeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKILMSAMHM 10 BBITOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIoro ras3a);

MPOBOAMTH PEAKIMM, TOJATBEPKIAIONINEe KAYeCTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAMUI-, KapOoHat-, docdar-, cunmkar-,
cynbdar-, TUAPOKCUI-UOHBL, KATHOHBI AaMMOHMSI M  HMOHBl H3Y4YEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPIaHUUECKUX BEILIECTB;

IPUMEHATh OCHOBHBIC ONEpallMK MBICIUTEIHON 1€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111eHNe, CHCTEeMaTU3aINIO0, BBISIBJICHUE MPUYUHHO-CIEJCTBEHHBIX CBS3€H — I U3yUCHHS



CBOWCTB BELIECTB M XUMHUYECKUX PpEaKIUil, €CTECTBEHHO-HAayuyHbl€ METOJbl IO3HAHUA —
Ha0JII0/IeHUE, U3MEPEHNUE, MOJIEIINPOBAHNE, IKCIIEPUMEHT (peabHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMMbl KosmmuectBo wacos DOnekTpoHHbIE (IUPPOBEIC)
n/n Beero|| Kounrposbubie | Ilpaktuueckue obpazoBaTenbHbIE PeCypChI
paboThI paboThI
Pazgea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
1.1 |[Xumus — BakHas 00JaCTh €CTECTBO3HAHUS U PAKTUYECKOU 5 2 bubnnorexa [JOK
EeATEILHOCTH YeI0BEKA https://m.edsoo.ru/7t41837¢
1.2 |[BeiecTBa U XUMHYECKUE PEAKIIHHI 15 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
|I/IT0r0 110 pasaeiy H 20 H
|Pa3ue.11 2. BaxkHeliiue npeacTaBuTe M HEOPraHMYEeCKUX BeleCTB
2.1 |Boznyx. Kucnopoza. [Tonstie 06 okcugax 6 bubnmnoreka [JOK
https://m.edsoo.ru/7f41837c
2.2 ||Bomopon.IloHsiTue 0 KUCIOTaX U COAX 8 1 bubnuotexa [JOK
https://m.edsoo.ru/7t41837¢
2.3 ||Bona. PactBopsl. [lonsaTre 06 ocHOBaHUSIX 5 1 1 bubnuoteka [JOK
https://m.edsoo.ru/7t41837¢
2.4 ||OcHOBHBIE KJIaCChI HEOPraHUYECKUX COCTMHEHUN 11 1 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny H 30 H

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyveckas cucrema xumudeckux 3j1eMeHToB /[, . MenaeneeBa. CtpoeHue atoMmoB. XUMHUYeCKAasi CBSA3b.
OKHUCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

3.1 |[Iepmoanueckuii 3akoH u [lepnoanueckas cucrema 7 bubnnoreka [HOK
xuMmuyecknx snemenToB /1. . Menzneneesa. CtpoeHue aToma https://m.edsoo.ru/7f41837c
3.2 || Xummueckas cBsa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIIHHEIC 8 1 bu6nmoreka [JOK
peaxkiuu https://m.edsoo.ru/7f41837¢
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No HaumenoBanue pa3fenoB u TeM IPOrpaMMBbI KonnuectBo yacos ‘ DnexTpoHHbIe (IIUPPOBLIC)
n/m Bcero| Konrtponsnsie | IlpakTnueckue 0bpasoBaTeNbHbIEC PECYPChI
paboThI paboThI
Wroro no pazneny 15 bubmumoreka [IOK
https://m.edsoo.ru/7t41837¢
PesepBHoe Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7t41837¢
|OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | 4 [ 5 |
9 KJIACC
Ne HaumeHnoBaHue pa3aenoB v TeéM IPOrpaMMBbI ‘ KomnnuectBo yacos DnekTpoHHbIE (U POBLIC)
n/n Beero|| Kontponbubie | Ilpaktudeckue 0bpazoBaTenbHbIC PECypCEI
paboThI paboThI
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIun
1.1 |IToBTOpenue u yriyoOiaeHne 3HAaHHI OCHOBHBIX Pa3/IelioB 5 1 bubnnorexa [JOK
Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINM 4 bubnnoreka [JOK
https://m.edsoo.ru/7f41a636
1.3 ||[DnexkTponuTrueckas Aucconuanus. XUMHYECKUE PEaKIIUU B 8 1 1 bubnuotexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636
|I/IT0ro 10 pazzeny H 17 H
|Pa3;[eJ1 2. HeMeTaJlJIBI H UX COeTMHEHHS
2.1 ||OOwias xapakTepuCTUKa XUMHUECKUX 351eMeHToB VIIA- 4 1 bubnnoreka [JOK
rpynisl. ['anorexs https://m.edsoo.ru/7f41a636
2.2 ||O0u1as xapaKTepUCTHKA XUMHUECKUX 3JIeMEHTOB VIA- 6 bubnuorexa [IOK
rpynnsl. Cepa u e€ coegMHEeHUs https://m.edsoo.ru/7f41a636
2.3 ||O6mias xapakTepruCTUKa XUMHYECKUX dJIEMEHTOB V A- 7 1 bubmuotexa [JOK
rpynmsl. A30t, pochop 1 UX coeTMHEHUS https://m.edsoo.ru/7f41a636
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Ne HanmMeHoBaHuUE pa3esioB U TEM MPOrPaMMBbI KonmyectBo yacos ‘ DnexkTpoHHbIe (1IH(POBHIC)
n/m Bcero|| KonTponbHbIe I[IpakTHyeckue 0bpasoBaTeNbHbIC PECYPChI
paboThI paboThI
2.4 ||OO6miast xapaKTepUCTHKA XUMHYECKUX 3IeMeHTOB [VA- 8 1 2 bubnmoreka [JOK
TPYIIIBL. YTIAEPOJ U KPEMHUN U UX COSTUHEHUS https://m.edsoo.ru/7t41a636
|I/IT0r0 110 pasaeisy H 25 H
|Pa3)1e.11 3. MeTa/liibl M HX COeAMHEHHUS
3.1 ||OGmme cBOMCTBA METAIIOB 4 bubmmoreka [JOK
https://m.edsoo.ru/7t41a636
3.2 ||Baxueiimme MeTaUIbl U KX COSTUHCHUS 16 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7t41a636
|I/ITOro 10 paszeny H 20 H
|Pa3ue.11 4. XuMus M OKpy:Kamouas cpeaa
4.1 |BemectBa u MaTepuabl B )KM3HHU Y€IOBEKA 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a636
|I/IT0ro 110 pasjeny H H
PesepBHOE Bpems bubnmnorexa [JOK
https://m.edsoo.ru/7f41a636
|OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 4 | 7 [
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