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HHOACHUTEJIBbHAA 3AIIUCKA

[IporpaMMa mo XMMHM Ha YPOBHE OCHOBHOT'O OOIIEro 0oOpa3oBaHUSI COCTaBJI€HA HAa OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOECHHS OCHOBHOH 00pa30oBaTEIbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE QeaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U ¢ YIETOM KOHIEHIIMH TPENoAaBaHus Y4eOHOTO IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit deneparumn.

[IporpamMa no XuMuM JHa€T MpeJICTaBlIeHHE O LEesIX, oOwmeill crparerun oOydyeHMs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpEeaMeTa, yCTaHABIUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpelelieHue ero mo Kiaccam u
CTPYKTYpHUpOBaHME 10 pa3JesiaM U TEMaM IPOrpaMMbl 110 XMMHHU, ONPEAEISAET KOJIUUECTBEHHbIE
Y KaUECTBEHHBIC XapAKTECPUCTUKU COACPKAHMSL, PEKOMEHYEMYIO ITOCIIEJ0BATEIbHOCTD U3yUYEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00y4arOLINXCs, ONpeIeIieT BO3MOXKHOCTH 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 M3y4EHHUs MPEIMETa U OCHOBHBIX BUOB y4eOHO-I103HABATEIbHON 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
MMpEACTaBJIICHHA O B3aUMOIIPCBPALICHUAX SHCPIUnu U 00 9BOJIIOLMH BCIICCTB B IIPUPOJALC, O MMYTAX
peuieHuss TIO0ANBHBIX MPOOJEM YCTOWYMBOIO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOH,
IHEPreTUYeCcKOM, MUIIEBON 1 FKOJIOIMIECKOH O€30II1acCHOCTH, MPOOIEM 3paBOOXPAaHEHNUSI.

N3ydenue xumuu:

CIOCOOCTBYET peajn3allii BO3MOKHOCTEH /1151 caMopa3BUTUS U (OPMHUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHATIBHON ITPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHUE MBIIIEHUS U TBOPUECKUX CIIOCOOHOCTEW 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  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 CCTCCTBCHHO-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 OOyYE€HUM XUMHUHU O0ECIeuuBalOTCA CHENUPHUKON colep: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
00yYaromKUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPIraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX MOHATHH OPraHU4eCKON XUMUH.



CtpykTypa coaepkKaHusi IpOrpaMMbl 10 XMMHU c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxoaa K e€ usydenuto. CojaepxaHue CKJIQJbIBACTCA U3 CUCTEMbl MOHATHH O XUMHUYECKOM
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,
(GhOpMUPYIOIUM MOTHBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUU,

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

—(opmupoBaHue o01IeH (yHKIMOHATBHON 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 TPYJI0BOM JI€ATENBHOCTH;

—opMupoBanue y 00y4yaromuxcsi TyMaHUCTUICCKUX OTHOIICHUM, TIOHUMAaHUsI IIEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKHM DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEJACHUS B OBITY U



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

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

[Ipu peanmzanuu MporpaMMbl MO MpeaMeTy «XHUMHs» HCHOJIb3yeTcs 000pyI0BaHUE
COBPEMEHHOT0  00pa3oBaTENbHOTO  ILIEHTPAa  €CTECTBEHHO-HAYYHOM U TEXHHUYECKOU
HanpasieHHOCTH «Touka Poctay 'bOY COII um. E.A. Kuprommuna c. bonbias PakoBka.

COJAEP)KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘laJIbeIe XUMHNYECKHE TTOHATHUSA

[Ipenmer xumuu. Poib XMMHUM B JKM3HHM 4Ye€JIOBEKAa. XUMHS B CUCTeMe Hayk. Tema u
BeliecTBa. duznueckre CBOMCTBA BEIIECTB. ATperaTHoe CocTossHuE BenlecTB. [lonsTre o MmeTogax
no3HaHusi B xuMmuu. Yucteie BemecTBa u cMecu. CriocoObl pa3/iesieHus CMECeH.

ATOMEI 1 MOJICKYJIBI. Xumuueckue 351eMeHTh. CUMBOJIBI XUMUYECKHUX DJICMEHTOB. HpOCTI)IC
H CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHO@ YUCHHC.

XuMu4geckas (I)OpMyJ'Ia. BanenTHOCTh aTOMOB XUMHUYECKUX 2JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coCTtaBa BECIICCTB. OtHocutenpHas aromHas macca. OTHOCHUTEIbHAS MOJICKYJISIpHAasd Macca.
MaccoBasi 10J1s1 XUMHYECKOT'0 JIEMEHTA B COSIMHEHHUM.

KommuectBo Bemecta. Monb. MonsipHast Macca. B3anmMocBs3b KOTMYECTBA, MACChl M YKCIIa
CTPYKTYPHBIX €IUHHII BelecTBa. Pacué€Tsl mo GpopmynamMm XUMUYECKHX COSTUHEHUH.

@usnyeckue M XUMUYECKHE SIBJICHHSA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BEIECTB. XUMUUecKkue ypaBHeHHs. Kinaccudukanys XuMHYECKUX peakuui
(coenuHeHus, pa3IokKeHUs, 3aMeILeHHs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHUYECKOW IMOCYAOH, MpaBMiIaMH pabOTHl B JabopaTopuu W TpuEMamu
oOparmieHuss ¢ jgabopaTOpHbIM 00OpYy/IOBaHHWEM, HW3YYEHUE U OINMUCAHHWE (PU3HMUECKUX CBOWCTB
00pa3IoB HEOPTAaHMYECKUX BEIIECTB, HAOMI0IeHne (pr3nuecknX (TUTaBICHUE BOCKA, TAsTHUE JIBJIA,
pacTupaHue caxapa B CTYNKE, KUIIEHHE U KOHJEHCAllUs BOJIbI) U XUMHUECKUX (TOpEeHUe CBEYH,
MIPOKaJIMBaHUE MEIHOM MMPOBOJIOKH, B3aUMOJIEHCTBHE Mea ¢ KUCIOTOM) SIBJIeHUM, HaOI0IeH!e U
OIKCaHKE NMPU3HAKOB MPOTEKAHUS XUMHUUECKUX peaKIuil (pa3ioskeHue caxapa, B3auMOJIecTBUE
CEpHOHN KHUCIOTHI C XJopuaoM Oapus, pazioxeHue ruapokcuaa menu (II) mpu narpeBanum,
B3anMoJieiicTBHE kerne3a ¢ pacTBopoM coiu meau (II), n3ydyenue cnocoGoB pasaeneHus cMeceit:
C TIOMOINBIO MarHWTa, (QWIFTPOBAaHHWE, BHIMAPHBAHHWE, MAUCTIWLISAINSA, Xpomarorpadus,
IPOBE/IEHUE OYHMCTKU MOBAPEHHOM coyM, HAOJIOJEHUE M OMHMCAHUE PEe3yJIbTATOB MPOBEACHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JaHUE MOJIeNe MOJeKyJ
(ILIapoCTEPIKHEBBIX).



Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKNX BelIeCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kuciopox — 2/€MEHT M IIPOCTOE BEIIECTBO.
Haxoxxnenue xucioposa B mpupoze, GU3n4ecKue U XUMUIECKUE CBOMCTBA (PeaKkIi TOPEHHUs).
Oxcunpl. Ilpumenenne kuciaopoga. CrocoObl NOTy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kucinopoga B mpupozge. O30H — ajutoTporiHas MOJH(PHUKAIHS
KHCIIOpOJa.

TeroBoit 3PQexT XUMHUYECKON peakluu, TEePMOXUMHUYECKHUE YypaBHEHHUS, HK30- U
OHAOTEPMUYECKUE peakuuH. TOomauMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCHJIEHUE
napHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOsL.

Bonopon — anemeHT 1 mpocToe BemmecTBo. HaxoxaeHue Bogopoaa B mpupoje, hpuzndeckue
U XMMHYECKHE CBOMCTBA, MPUMEHEHNUE, CII0COObI MoryueHust. Kucnors! u conu.

MoutsipHbIi 00bEM Ta30B. Pacy&€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®uznyeckue cBoMcTBa BOJbl. Boja kak pactBoputens. PactBopwl. HackllieHHbIE U
HEHACBIILICHHBIE pPacTBOpPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBas [0Sl BEIIECTBA B
pactBope. XuUMUYeCcKHe CBOWMCTBA BOJbI. OcHOBaHuA. Pojib pacTBOpOB B MPUPOJEC U B KU3HU
yenoBeka. KpyroBopoT BOIbI B mpHpoje. 3arpsi3HEHUE MPUPOAHBIX BOJA. OXxpaHa W OYUCTKA
MPUPOAHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kimaccuduxamust oxcuios:
coneoOpa3yroline (0OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HecoleoOpa3yromue. Homenknarypa
OKCcHI0B. DU3MYECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okCuaoB.

OcHoBanus. Kiaccudukanuss OCHOBaHH: IMMIENTOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBanuii. dusznueckne M XHMHUYECKHE CBOMCTBA OCHOBaHMU. l[lomyueHue
OCHOBaHHUH.

Kucnoter. Knaccudukanus xucinor. HomeHnkiarypa kuciot. @U3ndyeckue 1 XUMHUYECKHUE
cBoiicTBa KucHoT. Pan akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coneit. dusnyeckue u xuMuueckue cBoicTBa coiieid. [lomyuenue
coJei.

['eneTnueckasi CBA3b MEXKIYy K1acCaMH HEOPTraHUYECKUX COECTUHEHUM.
Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE ONpE/IENICHUE COAEepP KaHUs KUCIOpoa B BO3AyXe, MOJydyeHue, coOnpaHue,
pacro3HaBaHHE W HM3yUYEHUE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE B3aWMOJCUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (mmoxkapa), 03HaAKOMJIEHUE C
oOpa3llaMd OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJTy4YeHHE, COOMpaHUe, pacro3HABaHUE U
W3y4eHHue CBOMCTB Bojoponaa (TopeHue), B3auMoieicTBHe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPUATIOB), HAOMIOIEHUE 00pa3IloB BEIIECTB KOJUYECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEH pAcTBOPEHUS BEIIECTB C PA3JIMYHOW pPaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccoBOM JoJiell pacTBOPEHHOTO BEILECTBA,
B3aMMOJICIICTBHE BOJABI C MeTa/UlaMHM (HaTpueM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOpPa3I[OB HEOPTAHMUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB,
HaOJI0/IEHUE W3MEHEHUS OKpacKM WHAMKATOPOB B pAcTBOpax KHUCIOT W LIEJIOUEH, M3ydeHHUe



B3auMoieiicTBus okcuaa menu (I1) ¢ pacTBOpoM CepHOM KHCIOTHI, KUCIOT ¢ METAJNIAMH, PEaKIIUA
HEUTpanu3aluu, MoJyuYeHue HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJTHOTO METaJljia JPYyruM
U3 PacTBOpA COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «Baxuelmme Kiaccsl
HEOPraHUYECKUX COCIMHEHUI.

Hepuoauveckuii 3axon u Ilepuoguyeckass cucreMa xumMudeckux dJjemenros /. WU.
MenneneeBa. CtpoeHue aToM0OB. XMMHUYECKasl CBSA3b. OKHUCINTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKU KIACCU(PHUKAIMA XUMUYECKHX 3JIeMeHTOB. [IoHATHE O Tpynax cXOaHbIX
3JIEMEHTOB (LIEJIOYHbIE U I1ET0YHO3EMEbHbIE METAIIIIbI, FAJIOTEHbI, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aMm(pOTepHbIC OKCHIbI U TUPOKCHIBI.

[lepuonuueckuii  3akoH. Ilepuoguueckas cucTeMa XUMHUYECKHUX dJeMEHTOB  JI.
. MenneneeBa. KopoTkoneproanas u aTUHHONEpUoHast (opmbl [leproamueckoll cUCTEMbI
xumuuecknx a3neMeHToB JI. WM. Mengeneea. llepuonbt m rpynnbl. DU3NYECKUNA CMBICIT
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpoeHue JIEKTPOHHBIX
obOoouek atoMoB miepBbIX 20 Xxumuyeckux dnemMeHToB [lepumonuueckoit cucremsl /.
N. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO AJIEMEHTA IO €ro MOJ0KEHUI0 B [leproanyeckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUSI PaInyCca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAITIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYyIaM U EepruoaaMm.

3nauenue llepnonnueckoro 3akoHa u Ileprognueckoi CUCTEMBI XUMUUYECKUX JIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHas u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkuunu. Hpoueccm OKHCJICHUSA
1 BoccTaHOBJICHUS. OKUCIUTEIM U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yudeHre 00pa3loB BEIIECTB METAJIOB M HEMETAIIIOB, B3aUMO/IeHICTBHE THIPOKCHIA [INHKA
C pacTBOpaMM KHCIOT U UIeJIoYel, MPOBEJEHHE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PeaKkIUii (TrOpeHHe, peakiuy pa3ioKeHus, COeTUHEHNS).

Mesicnpedmemmuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3EH MPU M3YYEHUM XUMHUU B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 UCIOIb30BaHNe Kak OOIINX €CTECTBEHHO-HAYYHBIX IOHATHUI, TaK ¥ OHATHUH, SBISIOIINXCS
CHUCTEMHBIMU IS OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyUHbIH (DakT, runoresa, Teopusi, 3aKOH, aHAJIN3,
CHHTE3, KiaccuuKauus, NEepUOAUYHOCTb, HAOIIOJCHUE, HKCIHEPUMEHT, MOJEINPOBaHHE,
U3MEPEHUE, MOJICIIb, SIBJIICHHE.



®dusnka: Marepus, aroM, O3JCKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHUJI, H30TOIbI,
pPaZlMOaKTUBHOCTh, MOJIEKYJIA, JSJICKTPUUECKUN 3apsj, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUEC BEIUYHMHBI, CAUHUIIBI U3MEPEHHS, KOCMOC, ILIAHETHI,
3BE3161, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOJIBL, TOJIE3HBIE HCKOIIAEMBbIE,
TOILTUBO, BOJTHBIC PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKusi

Ilepuonnueckuit  3akoH. Ilepuogmyeckas cucremMa XMMHYECKHX dJeMEHTOB /[l
U. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB XMMHMYECKHX
AJIEMEHTOB IIEPBBIX TPEX IEPUONOB, KalMs, KAJIbLHSI U HUX COCAMHEHUN B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [lepuondeckoil cucTeMe U CTpPOEHUEM X aTOMOB.

CTpOGHI/Ie BC€IICCTBA: BHAbI XUMHYECKOM CBSI3U. THIIBI KPUCTATINIMICCKHUX pGHIéTOK,
3aBUCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I Hn BUJa XMMHUUYECKOM CBSI3H.

KJ'IaCCI/I(bI/IKaI_[I/IH W HOMCHKJIATYpPa HCOPIraHUYCCKUX BCHICCTB. XUMHYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIMXCS K Pas3IMYHbBIM KJIaCCaM HCOPraHMYCCKUX COCI[I/IHGHI/If/'I, T'CHETUYCCKas
CBsA3b HCOPTaHUYCCKHUX BCIICCTB.

Knaccugukanus XMMUYECKUX peaklUui Mo pa3iMyHbIM IpU3HAKaM (IO YUCIY M COCTaBY
Y4aCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3(P(EKTY, 10 N3MEHEHUIO CTENEHEN OKUCIIEHUS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
HHI0TEPMUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonstue o CKOpPOCTH XUMHUYECKOU pCaKkuuu. [Tousitue 00 O6paTI/IMBIX u H606paTI/IMBIX
XUMHUYCCKUX PCAKIUAX. IlonssTHE O TOMOTE€HHBIX H TCTCPOrCHHBIX PCaKIUAX. Ilonstue o
katanuze. [IoHsaTHe 0 XUuMHYECKOM PaBHOBCCHUHU. q)aKTOPBI, BJIMAIOIIHUEC Ha CKOPOCThH XUMHYECKOU
PECAKIMU U IMOJIOKCHHUE XUMHUYCCKOI'O PAaBHOBCCHSI.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU, DJJIEKTPOHHBIN OallaHC OKHCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoOCTaBle€HHWE YPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust PMEKTPOIUTHUUECKON TUCCOLMAIUU. DIEKTPOJUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUUYECKOH CBs3U. CTENeHb
nuccoranui. CHITbHBIE U CITa0bIe SJIEKTPOJIHTHI.

Peakuiuun noHHoro oOMeHa. YcIOBHS MPOTEKAHUS peakiMii HMOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJEH B CBETE
OpeCTaBIeHU 00 SJIEKTPOJUTHUYECKOW auccoruannu. KadecTBeHHBbIE peaklMHW Ha HOHBI.
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKcnepumernm:



O03HAKOMJICHHE C MOJENSIMH KPHUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIEeCTB —
METAIJIOB M HeMeTawioB (rpadura u anmasza), CIOXKHBIX BEHIECTB (XJIOpHIa HATpUs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON peakiuud OT BO3IACHCTBHS pPa3IMYHBIX
(bakTOpOB, MCCIEIOBAaHUE IIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoOIecca AMCCOLMAIIUN
KHCJIOT, I1IeJI04el U cosiel (BO3MOKHO UCII0JIb30BAHNE BUEO MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIONINX TPHU3HAKK TPOTCKAHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHME Ocajka,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, MJUIIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakiuil (rOpeHue, peakluy pasyiokKEHUsl, COCAMHEHHS), paclO3HABAHUE
HEOPraHMYECKHUX BELIECTB C TIOMOINbIO KAueCTBEHHBIX pEaklUWil Ha HOHBI, pelIeHHe
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTa/njibl 1 UX cOeAMHEHUA

OOmast xapakTtepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIC
crernieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHUYECKHE CBOWMCTBAa HAa TpuUMepe XJiopa (B3aMMOJEHCTBHE C MeETaUIaMH, HEMETalIaMH,
menoyamu).  XmopoBopopoa. ConsiHas — KHMCIOTa, XUMHMUYECKHE CBOMCTBa, IOJIyuyeHHE,
npuMeHeHue. J{eificTBue Xyopa u XJI0pOBOAOPOIa Ha OPTaHU3M 4esloBeKa. BaxHelimme Xnopuasl
Y UX HaXOK/ICHHE B IIPHPO/IC.

OO6mas xapakrtepuctuka 31aeMeHTOB VIA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJIU(DUKALIMK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprel. CepoBOZOpOA, CTpoeHue, (u3MYecKHe M XUMUYeckue cBoicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1re Kak MpeacTaBUTEN Kacca KUCIOT U crieruduueckue). XUMUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBIIIUIEHHOTO CII0cO0a MOyueHus: cCepHON KUCIOTHI. [IpuMeHenne cepHOl KUCIIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHas peakuusi Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUN B IpHUpOoJAe. XUMUUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpeabl COCIUHEHUSIMU CEPbI
(KMCIIOTHBIE 10K, 3arPsA3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPaIIECHUs.

OOmast xapakTepucTuka 53J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUs. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYECKHe U
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero Gu3n4eckue i XuMHUECKUEe
CBOICTBa, noy4yeHue u npuMeHeHne. Coau aMMOHMS, UX (PU3MUECKHUE U XMMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usznueckue ¥ XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT M
cneunduyeckue). Mcnonap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMIEH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOXK/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHble MOIUPUKALIH
docdopa, dpuznueckue u xumuyeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢u3mueckue M XUMHYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX y100pEHUIA.

OObmas xapaktepuctuka si1eMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS. YTJIEpOo, aJlJIOTPONHbIE MOAU(UKAIIUH, PAaCTIpOCTPaHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictBa. Ajncopbuus. KpyroBopot yriepoaa B mpupoe.
Oxkcupapl yraepoaa, ux (pU3NYecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKHMBBIE OPTaHU3MBbI,
NOJIyYeHHE U MPHUMEHEHHE. DKOJOrHUecKue NpoliaeMbl, cBs3aHHbIe ¢ OKcuaoM yriaepona (IV),
TUIOTE3a T100aIbHOTO TMOTEIUICHHUs KJIMMaTra, MapHUKOBBIA 3QQeKkT. YToibHas KUCIOTa U €€
CONM, WX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, MOJy4deHHE M mpuMmeHeHue. KauectBeHHas



peakius Ha KapOoHaT-HOHKI. Mcronp30Banme kKapOOHATOB B OBITY, MEAUITMHE, IPOMBIIIIIEHHOCTH
U CEIILCKOM XO3SUCTBE.

[TepBoHavanbHbIC MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHUSX Yriepoja
(MeraH, 9TaH, STUJICH, alleTUJIeH, ITAHOJ, TJUIEPUH, YKCycHas kucnoTta). [IpupoaHble HCTOUHUKH
YTIEBOIOPOAOB (YToJib, IPUPOIHBINA Ta3, HEPTH), MPOIYKTHI X MepepadoTku (OEH3MH), UX POJIb
B OBITY M IPOMBINUICHHOCTH. [loHsITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX, OelKax,
VIJIEBOJAX — M HUX POJM B KM3HU ueJoBeKa. MarepuaibHOE E€IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOJIYy4YEHHE U IPUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3[0B HEOPIaHUYECKUX BELIECTB, CBOMCTB COJITHOM KMCIIOTBI, IPOBEJCHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJEHUE NMPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaromme (U3NIECKUe W XUMUYECKHE CBOMCTBA TaJIOTCHOB M MX COSAMHEHHUI (BO3MOXHO
UCIOJIb30BaHUE BMJEOMATEpPUANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOr€HHUJIOB),
O3HAKOMJIEHHE ¢ o0pa3uamMu ceppl U €€ COCOIUHEHHUAMHU (BO3MOJKHO MCIIOJIb30BAaHHE
BUJEOMaTepuaioB), HaOdIofeHUEe Tpouecca OOYyIJIMBaHUS  caxapa IOA  JeicTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCJIOTHI, U3yUYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KAaYyeCTBEHHOW peakIMM Ha Cyjib(paT-HOH M HaOJIOJeHHE NMpU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MUYECKMMM CBOWMCTBAMHU a30Ta, gocdopa M MX COEIUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX M (POCHOPHBIX y100pEHUH,
NoJlyueHue, coOupaHue, pacro3HaBaHWE W U3Y4YEHHE CBOMCTB aMMHaka, IpPOBEJCHHE
Ka4eCTBEHHBIX PEAKIIMi Ha HOH aMMOHUS U (pocaT-uoH U N3ydYeHHUE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C Me/Abl0 (BO3MOYKHO HCIOJb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJENeH KpUCTAUIMYECKUX peleToK anmasza, rpadura,
(ysuiepeHa, 03HAKOMJIEHHE € ITPOLECCOM aACOPOIMH PACTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM
yIIEM U yCTPOUCTBOM MTPOTUBOTa3a, MOoIy4YeHue, coOupaHue, paclio3HaBaHUE U U3yYeHHE CBOMCTB
YIJIEKUCIOro ra3a, MpOBEJACHME KaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-UOHBI U
U3y4eHHE MPU3HAKOB MX [POTEKAHMs, O3HAKOMJIEHME C NPOAYKIMEH CHJIMKaTHOU
IIPOMBIIIJIEHHOCTH, PEIlIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHeillne HemeTasuibl U uX
COCITUHEHU.

MeTaniabl U UX CoeAMHECHUA

OO0m1as xapakTepUCTUKA XUMHUYIECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHU Y UX TTOJIOKECHHSI
B llepmoanueckoin cucreme xumuuyeckux sneMeHtoB JI. M. MenneneeBa U CTpOEHHUSI aTOMOB.
Ctpoenne MetaioB. MeTtaMyeckasi CBSI3b M METAUIMYECKas KPUCTAUIMYECKas pPEemeETKa.
DNEKTPOXUMUYECKUN Pl HanpspkeHUM MertayuioB. Du3nyeckne W XUMUYECKHE CBOMCTBA
MeTtauioB. OO0mue crnocoObl MOMydeHus] MeTauToB. [1oHsATHE 0 KOPPO3WH METAIIJIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Koppo3uu. CruiaBel (cTanb, YyTyH, TIOPAIOMHHHMA, OpOH3a) M HX
MpUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie MeTaIbl: nmojoxkeHue B [lepuoanyueckoil cucTteMe XuMUYECKUX 3J1IeMEHTOB /1.
N. MenpeneeBa, CTpOCHHE UX ATOMOB, HAXOXIAEHHE B Ipupoje. PU3NUECKHE U XUMHYECKHE



CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUMN.

[I{erouHO3eMENBbHBIE METAJUIBI MATHUM U KAJIBLIWIA: 1T0J10KeHKE B [lepuonnueckon cucreme
xuMmudeckux snementoB [[. M. MenneneeBa, CTpoeHHE MX aTOMOB, HaXxOXICHUE B IPHUPOJE.
dusuyeckue U XUMHYECKUE CBOMCTBA MarHvsg M KajablUsl. BakHeWInne cOeIUHEHUS KajblIUs
(oxcua, TUAPOKCHI, coyin). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AnmoMunuii: mnionoxkenue B Ilepuoanueckoil cucremMe XUMHUYECKUX dJieMeHTOB /l.
N. MenpeneeBa, CTpoeHHE aTOMa, HAXOKJIeHHUE B pupoe. Pu3nueckue U XMMHUYECKHE CBOMCTBA
amroMUHMS. AMGBOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kene3o: mnonoxenne B Ilepuogumyeckoil cucremMe XHUMHYECKHX 3yeMeHToB /I,
1. MenneneeBa, CTpoeHUE aTOMa, HaX0Xk1eHUE B Ipupoe. PU3nueckrue 1 XMMUUECKUe CBOMCTBA
xene3a. Oxcuapl, rujapokeuapl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
HOJIyYEeHHUE.

Xumuueckuit Ikcnepumenm:

03HAKOMJICHHE ¢ 00pa3I[aMH METAIIJIOB U CIUIABOB, MX (PM3NYECKUMU CBONCTBAMU, U3YUCHUE
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
Kucinoposie  (BO3MOXKHO  HCIIOJNB30BaHHE  BUICOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBCHHBIX PEaKIMiA Ha MOHBI: MarHUs, KaJbIlUs, AIFOMUHAS, NWHKA, xkene3a (II) u xenesza
(III), memau (II), HaGmroieHNEe W OMKMCAHKE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
KaJiusl U KaJIbIUs (BO3MOXHO HCIIOIH30BAaHKE BUICOMATEPHUAJIOB), UCCIIECIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/Ia aIFOMUHUS U TUIPOKCU/IA [IMHKA, PEIICHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 IO
Teme «BakHeume MeTamibl U UX COSTUHEHUSD.

XuMus M OKpyKamouas cpeia
BemectBa u mMarepuansl B IIOBCEAHEBHOM KU3HU YelOBEKa. be3onacHoe HCIIONb30BaHUE
BCHICCTB W XHMHUYCCKHUX peaKuHﬁ B 6I)ITy. HepBas[ noMomp HOpu XUMHUYCCKHUX OXKOrax H

OTpaBJICHUSAX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karollel cpeabl (IpeaesibHas TOMyCTUMasi KOHIEHTpalus
BenlecTs, nanee — [1/IK). Ponp xumuu B penieHun 3K0J0rn4ecKux npooiem.

Xumuueckuii IKcnepumenm:

u3yudeHne o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHATIBI).

Mescnpeomemnuie ceasu

Peanuzanus MeXnpeIMeTHBIX CBA3EH MPU M3YYEHUM XUMHUU B 9 Kiacce OCyIIECTBIISIETCS
yepe3 UCIOb30BaHue Kak OOIINX €CTECTBEHHO-HAYUYHBIX OHATHUI, TaK ¥ IOHATHUH, SBISIOIINXCS
CHUCTEMHBIMU IS OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

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

CUHTE3, KIacCU(pUKalUsi, MNEePUOAUYHOCTh, HAONIOACHHUE, SKCICPUMEHT, MOJCINpPOBaHUE,
U3MepeHue, MOJIENb, SIBICHNE, TApHUKOBBIN 3D PEeKT, TEXHOJIOT S, MaTepHAaIbI.



®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, W30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIGKTPUUECKUU  3apsij, MPOBOAHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIEeCTBO, TeN0, 00BEM, arperaTHoe COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAITMYECKAsl PEMIETKA, CIUTaBbl, (PU3NUECKHUE BEIIMYNHBI, CTUHUITBI
MU3MEPEHMS], KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocHUCTEMa, MHUHEpaJbHbIE yI0OpeHUs,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

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

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIC pe3yiibTaTbl OCBOCHUA IIPOI'paMMbl OCHOBHOI'O 06L[I€FO O6paSOBaHI/I$I
JOCTHUTIalOTCA B XOA€ O6y‘~I€HI/I$I XHUMHUHU B €AUHCTBE yqe6H0171 1 BOCIIMTATCILHOMN JACATCIIBHOCTU B
COOTBCTCTBHUH C TpaaAulIMOHHBIMHA pOCCHﬁCKHMH COLOMUOKYJIbTYPHBIMU n JAYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6HI€CTB€ IpaBujiaMM U HOpMaMu IOBCACHUSA U
CHOCO6CTBy1-OT ImpoueccaM CaMOIIO3HAHUA, CAMOPAa3BUTHA U COHMAIM3all1 06yqa}omnxc51.

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

3) NaTPpHOTHYECKOr0 BOCIIMTAHHUS:

LIEHHOCTHOT'O OTHOLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAyYHOMY
HACJIEUIO, MOHMMAHUS 3HAuU€HUs XUMHYECKOM HayKHM B JKM3HU COBPEMEHHOr0 OOIEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaIMel 0 MepeoBbIX JTOCTUKEHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HaHMUSX 00 yCTpoOilcTBe
MHpa 1 001IecTBa;

2) rpasKIaHCKOr0 BOCIIMTAHUSA:

IIPEACTABJIICHUS O COLMAIBHBIX HOpMax M IPaBUIaX MEKIUYHOCTHBIX OTHOLICHUN B
KOJUJIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILIECTBEHHO TIOJIE3HOM, YyueOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOHN U JPYTrUX BHJIAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HO0Opa3zHOU
COBMECTHOM JI€ATEIbHOCTU NPHU BBHINOJIHEHUU y4YEOHBIX, NTO3HABATENbHBIX 3a/]ay, BBINOJIHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO
¥ B3aMMOIIOMOINIM B TMpoliecce 3TOM y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MTOBEJICHUE U ITOCTYNKN CBOMX TOBAPHILEH € MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCIIEICTBUM ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:
MHUpPOBO33PEHUYECKHE  MPEJCTABICHHUS O  BEIIECTBE M  XUMHUYECKOM  peakiuH,

COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM M COCTABIIAIOIINAE OCHOBY JUIS
NOHUMAaHHMS CYITHOCTH HAYYHOM KapTUHBI MUPA, IPECTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX



pa3BUTHS MPUPOJIbI, B3AUMOCBA3SX YEJIOBEKa C MPUPOJHON CPEIOi, O POJIU XUMHUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

IIO3HABATEIIbHBIE MOTHUBBI, HAIIPABICHHBIC HA IIOJyYEHUE HOBBIX 3HAHMM 110 XHMMH,
HEoOXo[uMBble Ul OOBSCHEHHs HaOJIOJaeMbIX IIPOLECCOB U SBJICHUHN, II03HABATEIIbHOM,
UH(POPMALIMOHHON M YUTATEIbCKON KYJIBTYphI, B TOM YHCIIC HABBIKOB CAMOCTOATEIBHOM paboThI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JIMTEpaTypoi, AOCTYHHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYCHHIO U TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHOW M HCCIIEI0BATEIbCKON JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHs 00y4eHUS B AJIbHEHIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbI:

OCO3HAHKE IICHHOCTH )KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUNH W HENPUSATHE BPEAHBIX MPUBBIUEK
(yrmoTpeOiieHusT ajKorojisi, HAapKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIFOACHUS IpaBUII
0€30IaCHOCTH MTpH OOPALICHUN C XUMHUUECKUMH BEIIECTBAMU B OBITY U PEAIbHON KU3HH;

5) Tpya0BOro BOCIUTAHMS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpyaa pa3indHOro poja, yBaXXeHHE K
TPYZY U pe3yJbTaTaM TPY10BOM AESITEIbHOCTH, B TOM YUCIIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX
3HaHUW 1O XHUMHHU, OCO3HAHHBIA BBHIOOP WHIUBUAYaJIbHOW TPACKTOPUU MPOJOIKEHUS
o0pa3oBaHMsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XMMMH, OOIIECTBEHHBIX
UHTEPECOB U TOTpEeOHOCTEH, YCHEeIHOW MpopecCHOHANbHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJalTUPOBATHCS B IPOPECCUOHATIBHON CPEIE;

6) IK0JIOrMYEeCKOr0 BOCTIUTAHUSA:

HKOJIOTUYECKHU 11e7IecO00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK UCTOYHHUKY KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 3J0POBOrO0 M Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY U TICHUXHYECKOMY 3JI0POBBIO,
OCO3HaHHE IIEHHOCTH COOIOICHUS TPaBUI OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIUsAX, YTPOKAIOIINX 3TOPOBbIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMUS, TTOJTydaeMble TIPH U3YUCHUH XUMHUH, JJIs PEIIeHHs 3a1ad,
CBSI3AHHBIX C OKPYXAIOIIEH MPUPOJAHON CpeAou, ISl TMOBBIMIEHHUS YPOBHS 3KOJIOTHYECKOU
KyJbTYPBbl, OCO3HAHUS TJIO0ATFHOTO XapaKkTepa SKOJOTHYECKHUX MPOOJIeM U MyTel MX pelieHus
MOCPEACTBOM METOJOB XUMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B
[M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMETHBIX pE3yJbTATOB BBIIENSIOT 3HAUMMbIE s (HOPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOe.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUU U3 ATUX NMPEAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LEJIOCTHOW HAayYyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YydeOHble NEHCTBUS (II03HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJISATUBHBIE), KOTOPbIE 00eCnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYILECTBICHUIO YUEOHOM e TEeNbHOCTH.



Ilo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBUS
Ba3oBble JJoruuyeckue JeiicTBUA:

YMCHUA HCIIOJIb30BATh HpI/IéMBI JIOTUYCCKOro MBIINIJICHUA IIpU  OCBOCHHH 3HAHWM:
PAaCKpBIBATH CMBICII XUMHWYCCKUX IMOHSATUMI (BBIILCJISITB HX XapaKTCPHBIC IIPU3HAKN, YCTAHABJINBATH
B3aMMOCBA3b C JAPYI'HMH HOHHTI/IHMI/I), HCIIOJBb30BaTh IIOHATHA JIA 0OBSICHEHHUS OTACIBbHBIX
q)aKTOB u HBJIGHHfI, BBI6I/IpaTB OCHOBAHHA U KPUTCPUH JJIA Knaccn(bmcauym XUMHYCCKHUX BCIICCTB
Hn XHUMHYCCKHX peaKHHﬁ, yCTaHaBJIMBATh IMPUYUHHO-CICACTBCHHBIC CBA3H MCKIY 00BbEeKTaMH
HU3YUYCHUS, CTPOUTH JIOTMYCCKHUEC PACCYIKIACHUS (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
JAC€JIaTh BbIBOAbBI U 3aKJIIOYCHU A,

yYMEHHE NMPUMEHSTh B Ipollecce MO3HAHUS MOHATHUS (IPEeIMETHblE U MeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIHPOKO
IpUMEHSeMble B XUMHM MOJIEJIbHbIE MPEJICTABICHUS — XUMUYECKUN 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 IIPOLECCAX U SBJICHUSIX.

ba3oBble ncciaenoBarelibcKue AelCTBHS:

YMCHHUC HCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHUSA, a
TAaKXXEC B Kady€CTBC€ OCHOBBI JJIA q)OpMI/II)OBaHI/Ifl THUIIOTE3blI IO MPOBCPKE MPaBUILHOCTU
BBICKA3bIBACMBIX CyX(HCHHﬁ;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHHIO, OPTAaHM3AIMH U TMPOBEICHUIO0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a XOJ0M Ipoliecca, CaMOCTOSTENIbHO TPOrHO3UPOBATh €r0
pe3ynbTat, (GopMynupoBaTh OOOOIICHHMS U BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOTO OIbITA,
HCCJIEIOBAHMsI, COCTABIISATH OTUET O MPOJIEJIaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BbIOMPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIHIO PA3TUYHBIX BUJIOB
1 GOpM IPECTABICHHUS, TOJy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAay4HO-TOMYJIIpHAas IMTEpaTypa
XUMHUYECKOT'0 CO/IEpIKaHus, CIIPAaBOYHBIE T0cOOUs, pecypcbl HTepHeTa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HH(POPMAIHIO;

yMEHHE IPUMEHSTh Pa3InYHbIe METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MHPOpPMALK U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIITOJHEHHS YUE€OHBIX U MO3HABATEIbHBIX 33a4
OnpeAeNéHHOr0 THIMA, MPUOOPETeHHE OmbiTa B 00JACTH HCIOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHMSI Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMy MpeacTaBiIeHUS
UHPOpPMALIMM U WUIIOCTPUPOBATH peEIllaeMble 3a/lauid HECJIOXKHBIMH CXEMaMH, JIHarpaMMaMH,
Ipyrumu popmamu rpa@uKu 1 UX KOMOUHALUSAMU;



yMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B TMpollecce YUeOHOM M HUCCIIE0BATEIbCKOM
JESTEIIbHOCTH HH(POPMAIINIO O BIMSHUU IPOMBIIUICHHOCTH, CETTbCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY KaloUe MPUPOIHON CPEIbL.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

yMEHHUS 3a/laBaTh BOINPOCHl (B XoAe jauaiora M (Wiau) JUCKYCCHM) IO CYIIECTBY
oOcyxmaemMoil Tembl, (OPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABIIATH IMOJYYCHHBIE PE3yJIbTaThl TO3HABATEIIBHON JESITEILHOCTH B YCTHBIX
U TMHCHhMEHHBIX TEKCTaX; [eJIaTh IPE3CHTALUI0 PE3yJIbTATOB BBIMOJHEHHS XHMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOHCTB
BEIIIECTB, y4eOHOTO ITPOCKTA);

YMEHHUSI Y4eOHOIO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIBHOW W
UCCIIEIOBATEIIBCKON JICATEIBHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJIACOBaHMs MO3HMIUN (0OCYXIeHHsS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAWHAIIMS COBMECTHBIX JICHCTBUMN, ONPEIeIICHUE 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 JIEATENHHOCTh, BBIOMPATH
HanOoiee 2 (HeKTUBHBIE CITOCOOBI PEIICHUS YIECOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIIbHO
COCTaBJIATH WJIK KOPPEKTUPOBATH MPEIIOKEHHBIN AITOPUTM I€WCTBUM ITPU BBIIIOJHEHUY 3aJaHUN
C y4€TOM TIOJIy4eHHUS HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHIX,
OLICHUBATh COOTBETCTBHUE ITOJIYUYEHHOTO PE3YJIbTaTa 3asABJICHHOMN LEIU, YMEHUE UCIIOIb30BaTh U
AHAJIMU3UPOBATH KOHTEKCTHI, MPE/IJIAraeMbI€ B YCIIOBUH 3aIaHUI.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yJabTATOB IO OCBOEHHIO 005A3aTEIBHOIO COJAEpIKaHMs,
YCTAHOBJIEHHOTO JaHHOH (enepanbHO pabouell MporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOydJalomuMucs Hay4yHble 3HAHUS, YMEHUS M CHOCOOBl JAeWcTBUHM, crneuuduueckue amis
OpeaMeTHOW 00sacTu «XUMHs», BUIBl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy obydenusi B 8 kJiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
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, KOJIMYECTBO BEIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi OISl XUMHUYECKOTO dJJEMEHTa B COCIUHEHHH, MOJISPHBIA OO0BEM, OKCHMA, KHUCIOTA,
OCHOBaHHE, COJIb, ODIIEKTPOOTPHIATEIILHOCTh, CTEIICHb OKHUCICHHS, XHMHUYECKas pEaKIIHs,
KJIacCU(UKALIUS PEAKIHMA: PEaKIIUU COSAMHECHUS, PEaAKIIMH PA3TO0KEHHsSI, PEaKIMU 3aMeIIeHUs,
peakiuu 0OMeHa, YK30- M IHJOTEPMUUYECKHUE PEAKIIUU, TETUIOBON d(PPeKT peakiuu, sapo aToma,



JJIEKTPOHHBIN CJION aroMa, aTOMHas OpOMTalb, paJuyc aTOMa, XUMHUYECKas CBs3b, MOJSIpHAs U
HENoJIsIpHasl KOBAJIEHTHAs CBA3b, MOHHAs CBSI3b, MOH, KATHOH, AHHOH, PacTBOpP, MaccoBasi A0
BeIleCTBA (IIPOLIEHTHAs! KOHLIEHTPALHsI) B paCTBOPE;

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

UCTIOJIb30BAaTh XUMHUECKYI0 CHUMBOJHUKY Ul COCTaBlICHHS (DOpMyN BEIIECTB U YpPaBHEHUH
XUMHUYECKHUX PEaKIIM;

OTIpeNeNIATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKHUCICHUS
9JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAAJIEKHOCTh BEIIECTB K ONPEIENEHHOMY KJlaccy
COeAMHEHUH 1o GopMyIaM, BUI XMMUYECKOHM CBsI3U (KOBAJICHTHAs U MOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSX;

packpsiBaTh cMmbici [lepuoguueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMYECKHX DJJIEMEHTOB OT HUX IOJOXKECHHUS B
[Tepuoanueckoii cucTeme, 3aKOHOB COXPAHEHHUS MAcChl BELIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHMs, 3aKOHAa ABOIazpo;

ONKCBHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy I[leproandeckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB: pa3jInyaTh MOHATHUS «IJ1aBHas noarpymnmna (A-rpynmna)» u «nobounas noxarpymnmna (b-
rpymnmna)», Majible ¥ OOJIbIINE IEPUO/Ibl, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B TaOJINLIE
«llepnonnueckass cucreMa XuMuyeckux oaneMmeHToB J[. . MenzneneeBa» ¢ 4MCIOBBIMU
XapaKTePUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB W 3apsi sjupa, oOriee
YUCII0 3JICKTPOHOB U paclpeieieHue UX 110 3JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBATh XUMHYECKUE JIEMEHTHI, HECOPTaHMYECKHE BEIIECTBA, XMMUYECKHE PEAKIINU
(10 YUCITy U COCTaBY YYacTBYIOIIMX B PEAKIIMU BEILECTB, 10 TEINIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEP>K1asl 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 M MOJISIDHYKO MAacChl BELIECTB, MacCOBYIO JOJIIO
XUMHYECKOT0 3JIEMEHTa MO (opMyJie COETUHEHHs, MAacCOBYIO JOJI0 BELIeCTBa B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIUY;

IPUMEHSTh OCHOBHBIE ONEpPAllUi MBICIUTEIbHON IEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
00o011eHne, CUCTEMATH3aIIHI0, KJIacCU(UKALIUIO, BBISIBICHUE TPUUUHHO-CIIEICTBEHHBIX CBS3EH —
JUISL M3YyYEHUs CBOMCTB BEUIECTB M XMMHMYECKHUX pEaKIMH, €CTeCTBEHHO-HAYYHbIE METO[IbI
MO3HaHUs — HAOJII0/IeHUE, U3MEPEHHE, MOJICIMPOBAHUE, SKCIIEPUMEHT (peasibHbIN U MBICICHHBIH);
CJIeI0BaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOW MOCYJI0M U 1a00paTOpHBIM 000pYJOBaHHUEM, a
TaKXe MpaBuiIaM 0OpalleHHsl C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMH MO BBIIOIHEHUIO
71a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIIOpPOJa), NMPHUTOTOBJICHUIO PACTBOPOB C OMNpEeAeNEHHONW 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 kJjiacce npeMeETHbIE 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, CJIOXKHOE  BEIIECTBO,  BAJICHTHOCTb,
ANEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHMS, XMMHUUYECKas pEeaKius, XUMHUYECKas CBs3b,



TEIUIOBON PPEKT peakiyu, MOJb, MOJSPHBIM 00BEM, PACTBOP, IIEKTPOIUTHI, HEINEKTPOIIMTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajau3aTrop, XMMHUYECKOe
paBHOBecHe, 00paTUMBbIe U HEOOPATUMBIE PEAKLINU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINY,
OKHCITUTENb, BOCCTAHOBHTENb, OKHCICHHE M BOCCTAHOBIIEHHE, AJIOTPONHs, aM(pOTEPHOCTb,
XMUMHYECKasl CBA3b (KOBAJIEGHTHAs, WOHHAs, METaJUIMYecKas), KpHCTalIM4yeckas pemérka,
KOppO3usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW peakluu, NPEIesIbHO J0IyCTUMAas
koH1eHTpauus [1JIK BemecTBa;

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

UCTIOJIb30BAaTh XUMHUECKYI0 CHMBOJHUKY Ul COCTaBlICHHS (DOpMyN BEIIECTB U YpaBHEHUU
XUMHMYECKHX PEeaKLuii;

ONpEAEIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKUX D3JIEMEHTOB B COEAMHEHHUAX
pa3INYHOIO COCTaBAa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEIUHEHHUH IIo
(dopMyIiaM, BUJI XUMUYECKON CBS3U (KOBaJICHTHAs, MOHHAs, METAJUINYECKAsl) B HEOPIaHUYECKUX
COEMHEHUSX, 3apsi/l MOHA M0 XUMHUYECKOW (opmyiie, Xapakrep cpeibl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOI'O BEIIECTBA;
packpeiBath cmbici [lepuoanyeckoro 3akona /[I. M. MenneneeBa M JE€MOHCTPUPOBATH €ro
NOHMMaHME: OIMCBHIBATh W XapaKTepH30BaTh TaOnu4Hylo ¢opmy Illeprmoamueckoli cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATHUS «IJIaBHas moArpynna (A-rpymmna)y U «rnoOoyHas
noarpynna (b-rpynma)», manbsle u OosiblIME NEPUOABI, COOTHOCUTH O00O3HAYEHUS, KOTOPbIE
UMEIOTCA B MEPHOAMYECKON TalJMIEe, C YUCIOBBIMH XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUUYECKHX 3JIEMEHTOB (COCTAB U 3aps]l s/ipa, 00LIee YUCII0 3JIEKTPOHOB U PACIIpeIeICHUE UX 110
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHUH B Ipejenax MajblX MEpUOJOB U IVIABHBIX MOATPYMI C Y4ETOM CTPOCHUS HMX
aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHNYECKHE BEIECTBA, XMMHUECKHUE PEaKIuu
(10 YMCIy M COCTAaBY yYacCTBYIOLIUX B PEAKLIUHU BELIECTB, 10 TEIIOBOMY 3(p(eKTy, 1o U3MEHEHUIO
CTENeHEeW OKUCIEHMSI XUMHUUECKHUX DJIEMEHTOB);

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

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TUCCOLMALIMY KUCIIOT, 1EJI0Yel U COJIel, OJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklMil HOHHOrO OOMEeHa, YPaBHEHUS PEeaKIMi, MOJITBEPKAAIOLINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3M MEXK/1y BEIIECTBAMU PA3JIIUYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAaKLUI TOCPEACTBOM COCTABJICHHUS
AIIEKTPOHHOTO OajlaHCa 3TUX PeaKIINii;

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

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIO
XUMHUUYECKOTO 3JIEMEHTa MO (opMyJie COETUHEHHS, MAacCOBYIO JOJIO BEUIecTBa B PacTBOPE,
IIPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroaaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYy10i U 1ab0opaTopHbIM 00OpyaA0BaHUEM, a
TaKXe MpaBujia OOpaIIeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH 110 BBITOJHEHHIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIoro ras3a);

NPOBOAMTH PEAKIMM, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB Pa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAMUI-, KapOoHat-, (ocdar-, cunmkar-,
cynbdar-, TUAPOKCUI-UOHBL, KATHOHBI AaMMOHMSI M  HMOHBl H3Y4YEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPIaHUUECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIbHON JIeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111eHNe, CHCTEeMaTU3aINIO0, BBISIBJICHNE MPUYUHHO-CIEJCTBEHHBIX CBS3€H — I M3yUCHHS



CBOWCTB BELIECTB M XUMHUYECKUX PpEaKIUil, €CTECTBEHHO-HAayuyHbl€ METOJbl IO3HAHUA —
Ha0JII0/IeHUE, U3MEPEHHUE, MOJEIINPOBAHNE, IKCIIEPUMEHT (peaIbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Ne HanMeHOBaHue pa3ziesioB ¥ TEM IPOrpaMMbl KosinyecTBO 4acoB JnexkTpoHHbIE (LUPOBLIE)
n/n Bcero|| KouTposibHbie || IlpakTuyeckue 0bpasoBaTesibHble pecypchl
paboThI paboThI
|Pa3zteJ1 1. [lepBOHaYa/ibHble XUMUYECKHE MOHATUA
1.1 | XuMus — BakHas 06J1aCTb eCTECTBO3HAHUSA U 5 2 bubaunoreka LIOK
NPaKTUYECKOU J1eATEJIbHOCTH YeI0oBeKa https://m.edsoo.ru/7f41837c

1.2 ||BeluecTBa U XMMHUYECKHE PEAKUU 15 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c

|I/IToro 110 pa3jey H 20 H

|Pa3,ue11 2. BaxxkHeliye npeACTaBUTE/IM HEOPraHUYECKHX BellleCTB

2.1 ||Bo3ayx. Kucnopog. [lousaTue 06 okcugax 6 bubaunorteka LIOK
https://m.edsoo.ru/7f41837c

2.2 ||Bomopoa. [IoHsTHE O KUCJIOTAaX U COJIAX 8 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c

2.3 ||Boma. PacTtBopbl. [loHSITHE 06 OCHOBAHUSIX 5 1 1 bu6saunoTeka [JOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIaCCbl HEOPTAaHUYECKUX COeJUHEHUN 11 1 1 bu6saunoTeka [JOK
https://m.edsoo.ru/7f41837c

WUToro no paspaeny H 30 H

Pasaen 3. [lepuoandeckuii 3akoH M [lepuoanyeckasi cuicreMa XMMHU4YeCKUX 3/1eMeHTOB /Jl. U. MeHesieeBa. CTpoeHUe aTOMOB.
XumMuuyeckas cBsi3b. OKUC/IUTE/bHO-BOCCTAHOBUTE/IbHbIE PeaKUU

3.1

[lepuoaryeckuit 3aKoH U [lepuoardeckas cuctema
XUMUYecKkux 3s1eMeHTOoB /I. U. MeHzesieeBa. CTpoeHue
aToMa

7

bubauoreka LIOK
https://m.edsoo.ru/7f41837c
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VIIA-rpynnsbl. ['ajioreHsl

Ne HavmMeHoBaHUe pa3zesioB U TeM IPOrpaMMbl KosinuectBo 4yacoB JnekTpoHHbIEe (LUPPOBLIE)
n/m Bcero|| KonTtposabHble || IlpakTuueckue 06pasoBaTe/bHbIe PecypChbl
paboThI paboThI
3.2 |[XumMmuyeckasi cBs13b. OKUCIUTENBHO- 8 1 bubsaunoTteka [JOK
BOCCTAHOBUTEJIbHbIE peaKLuU https://m.edsoo.ru/7f41837c
UToro no pasgeny 15 bu6saunoTeka [JOK
https://m.edsoo.ru/7f41837c
|Pa3AeJI 4. PewueHue pacyeTHbIX 3a4a4
|Peme1me pac4yeTHbIX 327124 H 34 H 1 H 1 H
Pe3epBHOEe BpeMs 3 Bub6anoTeka LIOK
https://m.edsoo.ru/7f41837c
(OBIIEE KOJIMYECTBO YACOB 10 IPOTPAMME | 102 || 5 [ 6 [
9 KVIACC
Ne HavmMmeHoBaHUe pa3ziesioB U TeM IPOrpaMMbl ‘ KosinuecTBo yacoB JdJiekTpoHHbIE ([UPOBLIE)
n/m Bcero|| KonTposbHble | IlpakTuyeckue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI
|P33Ae.ﬂ 1. BeiecTBO U XMMHUYeECKHeE peaK MU
1.1 |lloBTOpeHHUe U yraybieHHe 3HAHUH OCHOBHbBIX 5 1 BbubauoTteka LIOK
paszesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHbIE€ 3aKOHOMEPHOCTHU XUMHUYECKUX peaKIur 4 bu6siunoTteka [JOK
https://m.edsoo.ru/7f41a636
1.3 |[9n1eKTposuTHYEeCKasa AUCCOLaLisd. XMUMHAYeCKHe 8 1 1 bubauoTteka LIOK
peakI iy B pacTBoOpax https://m.edsoo.ru/7f41a636
|I/ITOF0 110 pa3jeny H 17 H
|Pas,ae11 2. HemeTaJ/u/1bl M MX CO€JMHEHH
2.1 ||O61was XxapaKTepruCcTUKa XUMHUYECKHX 3JIEMEHTOB 4 1 BubauoTteka LLOK

https://m.edsoo.ru/7f41a636
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Ne HavmMmeHoBaHUe pa3zesioB U TeM IPOrpaMMbl KosinuecTBo 4yacoB JdJieKTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KonTposbHbie | IlpakTuyeckue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI
2.2 ||O6uasa xapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB 6 bu6saunoTteka [JOK
VIA-rpynmnel. Cepa 1 eé coejMHeHUA https://m.edsoo.ru/7f41a636
2.3 ||Obwas xapakTepyuCcTUKAa XUMHUY€ECKUX 3J1eMeHTOB VA- || 7 1 Bubsnoreka LJOK
rpynnbl. A30T, docdop 1 ux coejuHEHUS https://m.edsoo.ru/7f41a636
2.4 ||O6uias xapaKTeprUCTUKA XUMHUYECKUX 3JIEMEHTOB 8 1 2 bu6saunoTeka [JOK
IVA-rpynnsl. Yrjiepos ¥ KpeMHUU U UX COeJUHEHUS https://m.edsoo.ru/7f41a636
|I/IToro 110 pasjeny H 25 H
|Pa3,ae11 3. MeTa/u1bl 1 UX COeAMHEHU S
3.1 ||O6ume cBOMCTBA METAJJIOB 4 bu6saunoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 ||BaxxkHelilve MeTaJlJIbl U UX COEAUHEHUS 16 1 2 bubanoTteka LIOK
https://m.edsoo.ru/7f41a636
|I/ITOI‘0 10 pasjeny H 20 H
|Pa3,aeJ1 4. XuMHU4 M OKpYyKawiaga cpeja
4.1 |[BemwecTBa M MaTepUaJibl B )KU3HHU YeJIOBEKA 3 bu6saunoTeka [JOK
https://m.edsoo.ru/7f41a636
|I/IToro 110 pasjeny H 3 H
|Pa3p,en 5. PeweHue pacyeTHbIX 3a8a4
|PeLueHlAe pacyeTHbIX 33434 H 17 H
Pe3epBHOe BpemMd 3 Bu6anoTeka [JOK
https://m.edsoo.ru/7f41a636
|OBLIEE KOJIMYECTBO YACOB 10 TPOTPAMME | 85 | 4 [ 7 [
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