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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o XUMHUM Ha YPOBHE OCHOBHOT'O 00IIIET0 00Opa3oBaHUs
COCTaBJICHAa Ha OCHOBE TPEOOBaHUM K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON TPOrpaMMBbl OCHOBHOT'O OOITIET0 00pa30BaHMsl, IPEICTABICHHBIX
B ®I'OC OO0OOQ, a Taxke Ha 0OCHOBE (penepanbHOI paboyet TpPorpaMmbl
BOCITUTAHUS U C YUETOM KOHIIEIIIUU MPENoAaBaHus yueOHOTro MpeaMeTa « X uMHUs
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Tporpamma o xumuu Ja€T MpEACTABICHUE O LETSAX, OOIIECH CTpaTeruu
00y4eHMsI, BOCIIUTAHMS M pa3BUTHUS O0YYAIOIIUXCS CPEACTBAMH Y4€OHOTO
npeaMeTa, yCTaHaBIMBaeT 00s3aTeIbHOE IPEAMETHOE CO/IEpIKaHMUE,
pelycMaTpPUBAET PACTIPECIICHUE €T0 M0 KJIaccaM U CTPYKTYPUPOBAHUE 10
pasjienaMm ¥ TeMaM IMPOorpaMMbl [0 XMMUHU, ONPENEIIIeT KOJIUYECTBEHHbIE U
KaueCTBEHHBIC XapaKTEPUCTUKHU CONEPKAHUS, PEKOMEHTYEMYIO
MOCJIEIOBATEIbHOCTD U3YyYEHUSI XUMUU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKH y4eOHOTO MPOIEcca, BO3PACTHBIX
0COOEHHOCTEM 00yYarOUIMXCsl, ONPEAEIISIET BO3MOXKHOCTHU MPeaMeETa JJIst
peanuzaiuu TpeboBaHUM K pe3ysibTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHON
porpaMMbl Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus, a TaK)Ke TPeOOBaHUMN K
pe3ynbTaTam o0y4eHHsI XMMUU Ha YPOBHE 11eJIei N3y4eHHsI PeIMETa U OCHOBHBIX
BUJIOB y4€OHO-TT03HABATEIILHON JEATEIHHOCTA 00YJaIONIErocs Mo 0OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMUHU CIIYKUT OCHOBOU /11 JOPMHUPOBAHUST MUPOBO33PEHUS
00y4Jaromierocsi, €ro NpeICTaBICHNU 0 MAaTEpPUATLHOM EIMHCTBE MUPA, BAXKHYIO
POITb UTPAIOT GOPMUPYEMBIC XUMHUEH TIPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPIruM U 00 SBOJIOIMH BEIIECTB B IMIPUPO/JIC, O MYTIX PEUICHUs TJI00aTbHBIX
npo0JsieM YCTOMYHMBOTO pa3BUTHUS YEIIOBEUECTBA — ChIPhEBOM, IHEPTEeTUUECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIOCOOCTBYET peain3allii BO3MOXHOCTEH JJIsl CAaMOPa3BUTHS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (QOPMHPOBAHNE MBIIINICHUS U TBOPUECKUX CIIOCOOHOCTEN
00y4aromMXxcsi, HABBIKOB UX CAMOCTOSITENIbHON Y4eOHOU JIeITeIbHOCTH,
AKCIEPUMEHTAJILHBIX U UCCIIEA0BATEIBCKUX YMEHHUM, HEOOXOUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(HEeCCUOHATBHOM 1eATeIbHOCTH;

3HAKOMUT CO CIENU(DUKON HAYIHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
1[EJIOCTHOTO B3TJIsA/1a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaIOIINXCS;



croco0cTBYET (hOPMUPOBAHHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-
HAay4HBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 9KOJIOTMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HarpaBJIeHUs B 00YYEHUU XUMHH 00ECTIEUNBAIOTCS CIIELU(PUKOI
coJiepKaHus y4eOHOr 0 MpeMeTa, KOTOPBIH SBISETCS MEJarorndecku
aJanTUPOBAHHBIM OTpaK€HUEM 0a30BOI HAYKM XMMHU Ha OMpEeIEHHOM JTare eé
pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOI'O O0IIIEro 00pa3oBaHMsl OpPUCHTUPOBAH Ha
OCBOEHHE 00YUYaIOIIMMUCS CUCTEMBI TIEPBOHAYATBHBIX MOHITUI XUMUH, OCHOB
HEOPraHMY€CKON XUMHUHU U HEKOTOPBIX OTJEIbHbBIX 3HAYNMbIX TOHATUN
OpPraHUYECKON XUMUHU.

CtpykTypa coaepkaHusi IporpaMMbl 10 XUMUU c(PopMHUpOBaHa HA OCHOBE
CHUCTEMHOI0 Noaxoja K €€ n3ydennto. CoqiepKaHue CKIAIBIBAETCS U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI TOHSATUN O XUMUYECKOM
peakmu. O0e ATH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 TIPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPECTABICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TIpeJICTaBIEHUN 00 IEKTPOTUTUYECKOMN AUCCOLMALINY BEIIECTB B
pacTBopax.

Teopernueckre 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE AIMITUPUYECKHU
MOJIYYEHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHS K IPYTOMY, BBIONHS (DYHKIIMA OOBSICHEHUS! U IPOTHO3UPOBAHMS
CBOWCTB, CTPOEHHUS U BO3MOYKHOCTEW MPAKTUYECKOT'0 MPUMEHEHUS U MOTyYSHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nporpaMmbl 10 XUMHH CIOCOOCTBYET (POPMUPOBAHUIO
NPEACTABICHUA O XUMUYECKOW COCTABIISIONIEH HAYYHON KApTHUHBI MUPA B JIOTUKE
€€ CUCTEMHOM MPUPObI, ICHHOCTHOTO OTHOILIECHUSI K HAYYHOMY 3HAHUIO U
MeTOo/aM MO3HaHUs B HayKe. M3ydeHne XuMuu NpoucxXoauT C MPUBJICUCHUEM
3HAHMM U3 paHee U3YyUYEHHBIX YUEOHBIX MPeAMETOB: «OKPYKAIOIUNA MUP»,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 KIacey.

[Tpu n3ydeHnn XuMuK MPOUCXOAUT (OPMUPOBAHUE 3HAHUI OCHOB
XUMUYECKON HAyKH KakK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH YEI0BEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
3amaya yueOHOro npeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbBI XUMHYECKUX
3HAHUN — BaKHEUITUX (haKTOB, MOHATHIH, 3aKOHOB U TCOPETUICCKUX ITOJOKCHHM,
JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOT0 XapaKkTepa, A3blka HAyKu, B



NpUOOIIIEHUH K HAYYHBIM METO/iaM MO3HAHUS MIPU U3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUYU U PA3BUTHUU [TO3HABATEIILHBIX YMEHUN U
UX MMPUMEHEHUU B Y4€OHO-TI0O3HABATEIHLHON U Y4EeOHO-UCCIIEI0BATEIHCKON
NEeSATENbHOCTH, OCBOCHUH MPAaBUJI O€30MaCHOr0 OOPAILEHHs C BEILIECTBAMU B
ITIOBCETHEBHOM KU3HH.

[Ipu n3ydeHnn XuMuu Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHusl BAXKHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (hOpMHPOBAHNE UHTEIIEKTYaJIbHO PA3BUTOMN JINYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO PEILICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBUSIM JKU3HU;

— HANPABJIICHHOCTh O0YYEHHS HAa CUCTEMATHYECKOE MPUOOIIICHNE
00y4arommxcs K CaMOCTOSATEIbHOM MO3HABATENbHON E€ATEIbHOCTH, HAYYHbIM
METOJ1aM MO3HaHUs, POPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEH K
XUMUUY;

— o0ecrieueHune yCIoBUi, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYaIOIUMHUCS
OIbITA Pa3HOOOPA3HOH NEATEbHOCTH, IO3HAHUS U CAMOIIO3HAHMS, KIHOYEBbIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE TS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (hopmupoBaHue o01Iel (PYHKIIMOHATIBHON H €CTECTBEHHO-HAYYHOU
IPaAaMOTHOCTH, B TOM YHCJI€ YMEHHUM OOBACHSIThH U OIIECHUBATH SIBJICHUS
OKPYXAaIOIEro MUPa, UCTIONb3Ys 3HAHUS U OIBIT, OJyUYECHHbIE TIPU U3yUYEHUU
XUMUH, TPUMEHSTh X MIPU PEUICHUU TIPOOJIEM B TTOBCETHEBHOM KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— (¢hopMHpOBaHKE y O0YUYAIOIIKUXCS TYMAaHUCTUUECKUX OTHOILLEHUH,
NOHUMAaHUS IEHHOCTH XUMUYECKUX 3HAHUM JIJIS1 BEIPAOOTKU HKOJIOTHUYECKU
1€JIECO00Pa3HOro MOBENCHUS B OBITY U TPYAOBOM IEATEIHHOCTHU B LEIAX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYIKAIOLIEN IPUPOTHON CPEBI;

— pa3BUTHE MOTUBALMU K 00YUYEHHUI0, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHHUIO HA OCHOBE YCBOEHUS 00I[EYEIOBEYECKHUX [IEHHOCTEMH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY PO WIS U HANIPABICHHOCTH JATbHEUIIIErO
o0y4eHusl.

OO6uiee ynCi0 YacoB, OTBEAEHHBIX JUIsl U3YUYE€HUS XMMUU HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COJEPXAHME OBYYEHUA

8 KIIACC

IlepBoHayaIbLHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XuMHH B )KM3HH Y€JIOBEKAa. XMMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATperaTHOe COCTOSTHUE
BelecTB. [loHsTHE O METONAX MMO3HAHUS B XUMHUU. YHCTHIE BEIIECTBA U CMECH.
CniocoObI pa3eneHus CMeCei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKHUX
anemMeHTOB. [IpocThie U clloXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyina. BaleHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB.
3aKoH MOCTOSTHCTBA COCcTaBa BellecTB. OTHOCUTEIbHASI aTOMHAsI Macca.
OTHOcuUTENbHAS MOJIEKYJISIpHas Macca. MaccoBasi 0Jisl XUMUYECKOI0 3JIEMEHTA B
COEIMHEHUHU.

KomnuecTBo BeniectBa. Monb. MossipHast macca. B3auMocBsI3b KOJIMUECTBA,
Macchl M 9UClia CTPYKTYPHBIX €AUHUIL BemecTBa. Pacuérel o ¢popmynam
XAMUYECKUX COCTMHECHUMU.

Ou3nuecKue U XUMUYECKHUE ABICHUSA. XUMUYECKas peakius U e€ MpU3HaKu.
3aK0oH COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUYECKUX PeaKIUil (COeMHEHUS, PA3I0KEHUs, 3aMEeIlIeHUs, OOMEHA).

Xumuyeckuii Ikcnepumenm:

3HAKOMCTBO C XUMHUYECKON TTOCY/I0H, MpaBujiaMu PabOThI B TaOOpaTOpHUH U
npuéMamu oOpalleHus ¢ 1abopaTOPHBIM 000PYIOBaHUEM, U3YUEHHE U ONTMCAHUE
(bu3nuecKx CBOMCTB 00pa3Il0B HEOPraHMUECKUX BEIECTB, HAOIIOICHUE
busnueckux (TUIaBJICHHE BOCKA, TasHUE JIbJIa, PACTHPAHUE caXxapa B CTYIKE,
KUIIEHUE U KOHJICHCAIUS BOJIbI) U XUMHUECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aMMOJICHCTBHUE MeJla C KUCIIOTOM) SIBJICHUHN, HAOII0/ICHUE U
OMMCAHWE MPU3HAKOB MPOTEKaHU XUMHUECKUX PEaKLMi (pa3ioKeHHne caxapa,
B3aMMOJICHCTBHE CEPHOUN KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHne THAPOKCHIA
menu (I1) mpu HarpeBaHuM, B3aUMOJIEHCTBUE kKeme3a ¢ pacTBopoM costr meau (II),
U3Yy4YeHHE CIIOCOOO0B pa3/iejieHUs CMecei: ¢ MTOMOIIbI0O MarHuTa, (PUILTPOBAHUE,
BbITIApUBAHUE, TUCTUIUIAIMS, XpoMaTorpadusi, IpOBEIeHUE OYUCTKU TOBAPEHHON
coJi, HaOJIIOICHNE U OMUCAHUE PE3yJIbTaTOB MTPOBEICHHUS OIIBITA,



WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACCHI, CO3/IaHUE MOJIENIEH MOJIEKYJI
(IapocTepKHEBBIX).

BaxHeilmue npeacTaBuTe 1M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31eMEHT U TpoCcToe
BenecTBo. Haxoxaenue kuciaopoaa B npupojie, puznueckue u XuMu4ecKue
cBoiicTBa (peakiuu roperusi). Oxcunpl. [Ipumenenue kucnopoaa. CrnocoObl
MOJTYYEHHsI KUCIOPO/Ia B TAOOPATOPUU U TIPOMBITINIEHHOCTH. KpyroBopor
KHciiopoia B mpupoje. O30H — ayioTponHas MoAu(puKaIus KUCIopoaa.

TemoBo# 3¢ (HeKT XUMUUECKOW peaklii, TEPMOXUMUYECKHUE YPaBHEHUS,
9K30- U HJIOTEPMUYECKHUE Peaknu. TOIUIMBO: Yrojib U METaH. 3arps3HEHHE
BO3/yXa, YCHJICHHUE MapHUKOBOTO 3 (ekTa, pa3pyiieHne 030HOBOTO CIIOS.

Bomopon — aneMeHT u mpocroe BemecTtBo. Haxoxnenue Bogopoaa B
npupoje, PU3ndecKkrue 1 XMMUYECKUEe CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nony4yeHus. Kucnotsl u conu.

MonspHslii 00BEM Ta30B. Pac4€Thl 0O XUMUYECKUM YPABHEHUSIM.

dusnueckre cBOMCTBa BOJbI. Boma kak pactBoputens. PacTBOpEI.
HacplleHHbIE€ 1 HEHACBILLIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEIIECTB B BOJIE.
MaccoBas 107151 BEIIECTBA B paCTBOpE. XUMUYECKHE CBOMCTBA BOJIbl. OCHOBAaHUSI.
Ponb pacTBOpOB B pupo/i€ U B )KU3HU Y€IIOBEKA. KpyroBOpOoT BOABI B IPUPOJE.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA MPUPOIAHBIX BOJ.

Knaccuduxanus neoprannyeckux coenquuenuid. Oxcuapl. Knaccudukarms
OKCHJIOB: cojieo0pa3zytoire (OCHOBHbIE, KUCTIOTHBIE, aM(pOTEPHbIE) U
HeconeoOpasyromue. Homenkinarypa okcunoB. Gusnueckue 1 XUMUYECKUE
cBOMCTBa OKCUIOB. [loydyeHre okcuaoB.

OcnoBanusi. Knaccudukanus ocHoBaHUI: MIETOYH U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHui. PU3NUECKUE U XUMUYECKHUE CBOMCTBA
ocHoBaHuU. [loaydyeHne ocCHOBaHUM.

Kucnorsl. Knnaccudukanus kucinor. Homenknatypa kuciot. @uznueckue u
XMMHUUYECKHE CBOWCTBA KUCIIOT. Psan aktuBHOCTH MeTtasuioB H. H. bekerosa.
[TonyueHnue Kucior.

Comu. Homenknarypa coneil. @u3ndeckue 1 XUMAYECKAE CBOKMCTBA COJIEH.
[Tonyuenue coien.

I'eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OIMPEAEICHUE COAEPKAHNS KUCIO0PO/Ia B BO3AYXE, MOJIYUYEHHUE,
coOupaHue, pacro3HaBaHUE U U3YUY€HHE CBOWCTB KUCIOPO/Ia, HAOII0ICHHE
B3aUMOJICMCTBUS BELIECTB C KUCIOPOJAOM U YCIOBUS BOSHUKHOBEHUS U
npeKpalieHus ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3IaMu OKCUIIOB U
OMHUCAHUE UX CBOWCTB, MOJyYEHUE, COOMpaHUE, paCTIO3HABAHUE U U3YUCHHE



CBOMCTB BoiopoJia (TopeHue), B3auMoieiictTBue Bojgoposa ¢ okcugom menu (1I)
(BO3MOKHO UCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOII0IeHuE 00Pa31ioB BEIECTB
KOJINYECTBOM | MOJIb, Hccie0BaHNEe OCOOEHHOCTEN pacTBOPEHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEAECIEHHON
MAaCCOBOM J0JIEW PACTBOPEHHOTI'O BELIECTBA, B3AUMOJACUCTBUE BOJBI C METAJIJIAMH
(HaTpHeM M KaJbleM) (BO3MOXHO UCITOJIb30BAHUE BUJIEOMATEPUATIOB),
UCCJIeIOBaHNE 00pa3I[0B HEOPTAHUUECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HA0JII0ICHNE U3MEHEHUSI OKPACKU MHIMKATOPOB B pacTBOpPaxX KUCIOT U IIETO0UEH,
u3ydeHue B3auMozencTBusa okcuaa meau (11) ¢ pactBopoM cepHOl KUCTOTHI,
KHUCJIOT C METaJJIaMH, PEaKIMi HEUTpaIu3aluuu, oJy4YeHNEe HEPACTBOPUMBIX
OCHOBAHUH, BBITECHEHUE OJHOTO METAJIJIa IPYTUM U3 PACTBOPA COJIU, PELICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4 110 TeMe «BaykHeuIne KIacchl HEOPraHUYECKUX
COEIMHEHUI Y.

Ilepuoanueckuii 3axoH U Ilepuoanyeckas cucreMa XUMHYECKUX
jeMeHTOB [I. U. MenpaesieeBa. CTpoeHne aToMOB. XUMHYECKASA CBA3b.
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[1epBbie MOMBITKY KJIaCCUPUKALMUA XUMUYECKUX 3J1IeMeHTOB. [ToHsTHE O
IPYIIAX CXOAHBIX JEMEHTOB (IIEJI0YHbIE U HIEI0YHO3EMENBHBIE METAJIIbL,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aM(POTEPHBIE OKCHIbI
Y TUIPOKCH/IBL.

[Tepnoanueckuii 3akoH. [leproanueckas cucremMa XMMAYECKUX 3J1IEMEHTOB /1.
N. MengeneeBa. Koporkonepuoanas u JIMHHONIEPUOIHAS (HOPMBI
[Tepuonnueckoii cuctemsl xumudeckux 3neMeHToB . 1. Menneneena. [lepruobr
v rpynnsl. PU3NYECKUN CMBICII OPSAKOBOIO HOMEPA, HOMEPOB IEPUOIA U
TPYIIIBI AJIEMEHTA.

Crpoenune aroMoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnexkTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB TEePBbIX 2() XUMUYECKHUX DJIEMEHTOB
[Tepunonnueckoii cucremsl . 1. MenneneeBa. XapakTrepucTuka XUMHYECKOIO
3JIEMEHTA 110 ero nonoxxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHSI pajuyca aTOMOB XMMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u [leproanyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB U pa3BUTHUA HAYKU U NpakTuku. [[. 1. MenneneeB — yu€Hbin u
rpaXKJaHUH.

Xumnueckast cBsi3b. KoBanieHTHas (MOJIsIpHAs U HETIOJSIPHASI) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenb okuciiennsi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU.
[Tponecchl okucaeHus U BOcCTaHOBIIEHUs. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:



U3y4eHHe 00pa30B BEUIECTB METANIOB U HEMETAIIIOB, B3aUMO/IEHCTBHE
TUAPOKCHUAA IIUHKA C pACTBOPAMU KHUCIIOT U LIEIOYEH, TPOBEIECHUE OIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIIA
(ropeHue, peakunuy pa3ioKeHUs, COSTMHEHUS).

Mexcnpeomemmuule ceasu

Peanuzanusa MeXnpeIMeTHBIX CBS3€H IPU U3YUEHUN XUMHUHU B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U TIOHATUH, SBJISIFOIIUXCA CUCTEMHBIMU ISl OT/IETbHBIX TTPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHbIE TTOHATHUS: HAYYHBIN (haKT, TUTIOTE3a, TEOPUs,
3aKOH, aHaJIU3, CUHTE3, KJIacCu(PuKaIms, MepuoIuIHOCTh, HaOII0IeHNE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, MOIEIIb, SBJICHHUE.

®uznka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/,
U30TOIIbI, paIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUH 3apsl, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSTHUE BEIIECTBA, Ia3, (PU3UICCKHUE BETUIMHBI, ¢IHHHAIIBI
U3MEpEHUs, KOCMOC, IJIaHEThI, 3BE€3/1b1, COIHIIE.

buonorus: ¢oTrocunTes, Apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TTIOPOJIHI,
N0JIE3HBIE MCKOIAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BelecTBO U XUMHMYeCKAasl peaKkuusi

[Tepnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOVICTB
XUMUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIO0B, KaTusl, KAIBIUSI U UX
COEIMHEHUI B COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B llepronnueckoii
CUCTEME U CTPOECHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BUAbl XUMHUECKOHN CBSI3U. THUIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKOU PELIETKU U
BUJIa XUMHUYECKOU CBA3U.

Knaccudukanus n HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. X UMUYECKHE
CBOMCTBA BEUIECTB, OTHOCALIUXCS K Pa3JIUYHBIM KJIacCaM HEOPraHUYECKHX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMUYeCKUX peakiuil Mo pa3InyHbIM MPU3HAKaM (TI0 YUCITY
M COCTaBy YYaCTBYIOUINX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3G (DEKTY, MO
M3MEHEHUIO CTEIEHEeW OKUCIICHUSI XUMUUYECKUX JIEMEHTOB, 10 OOPaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa). JK30- U SHAOTEPMUUYECKHUE PEAKIUN, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctn xumMudeckor peaknuu. [Toasitue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUUECKUX peakiusaX. [IoHsITHEe 0 TOMOT€HHBIX U FeTepOr eHHBIX



peakuusix. [lonsitue o karanusze. [lonsiTue 0 XUMUYECKOM paBHOBECHU. DAKTOPBHI,
BIIMSIIOLIKME HA CKOPOCTh XUMUUYECKOU PEAKIIUU U MTOJI0KEHUE XUMUUECKOT O
paBHOBECHSL.

OKuCINTENHHO-BOCCTAHOBUTENIbHBIE PEAKIIUH, FJIEKTPOHHBIN OalaHC
OKHUCJIMTEIbHO-BOCCTAHOBUTENBbHON peakiinu. COCTaBICHUE YPaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUM C UCIIOJIb30BAHUEM METOA
3JICKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHYECKON TUCCOLUALUN. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katuonsl, aHnoHsl. MexaHU3M IUCCOIMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHUYECcKOi cBsizu. CteneHp aucconuanuu. CHIIbHbBIE U ClIa0ble SJIEKTPOIUTHI.

Peakiuu nonnoro oomeHa. Y ClioBUs MPOTEKaHUS PEaKIiii MOHHOTO OOMEHa,
IIOJIHBIE U COKPAILIEHHBIE HOHHBIE YPaBHEHUS peakunil. CBOKWCTBA KHUCIIOT,
OCHOBAHMM U COJIEH B CBETE MPEICTABICHUN 00 JIEKTPOIUTUUECKON
nucconurannu. KauectBeHHble peakiii Ha HOHBI. [1oHATHE O TUAPOIIH3E COTIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJIEIIIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTAaHUYECKHUX
BEIIECTB — METAJIJIOB M HEMETAJJIOB (rpaduTa U ajiMasa), CI0KHBIX BEIIECTB
(XJopu1a HaTpHUsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUUYECKON PeaKnu
OT BO3JICUCTBUS PA3TUYHBIX (PAKTOPOB, UCCIEAOBAHUE IEKTPOIMPOBOAHOCTH
PacTBOPOB BEILIECTB, NIPOLIECCA TUCCOLMALMN KUCIIOT, IIEJI0YEN U Coen
(BO3MO’KHO UCIOJIb30BAaHUE BUAECO MaTEPUAIIOB), TPOBE/ICHUE OMBITOB,
WUTIOCTPUPYIOIIMX MTPU3HAKHU MPOTEKAHMSI pEeaKIMil HOHHOT0 0OMeHa
(oOpa3oBaHue ocasika, BbIJEIEHUE Ta3a, 00pa30BaHKUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUIMA
(ropeHue, peakluy pa3aoKeHus, COeTMHEHMs ), paClIO3HABAHUE HEOPTaHUYECKHUX
BEILIECTB C OMOIIBIO KAUECTBEHHBIX PEAKIIMN HA HOHBI, PELICHUE
SKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemerajuibl M UX COeAMHEHMS

O6m1as xapakrepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u GU3NIecKue CBOMCTBA MIPOCTHIX
BEIECTB — raJJOT€HOB. XMMUYECKUE CBOMCTBA HA IIPUMEPE XJIOpa
(B3auMoOzeiiCTBUE C METaJJIaMU, HEMETaJNIaMH, 1e104amMu). XJI0pOBOJOPO.
ConsiHast KucnoTa, XMMUYECKHE CBOMCTBA, MOIYyYEHHE, IpUMEHEHUE. [leiicTBre
XJI0pa 1 XJIOPOBOJIOPO/Ia HA OPTaHU3M YeI0oBeKa. BakHene XJI0puabl U UX
HaXO0XJICHHUE B MPUPOJE.

O6mras xapakrepuctuka snemMeHToB VIA-rpymnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTeneHu okuciaeHus. CTpoeHue u Gu3nyeckrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U CEPhI. AJIJIOTPOIHBIC MOAU(PUKAIIMKA KUCIOPOa
U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOOPO, CTPOCHUE, GU3UUECKUE U



XUMHUYecKue cBOMCTBA. OKCHIBI CEPhI KaK MPECTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, pu3nyecKre U XuMUIECKUe CBOMCTBA (00IIMe Kak
HpeaCcTaBUTENs Klacca KUCIIOT U crienupuieckue). XMuMU4YeCKUe peakiuy,
JeKalre B OCHOBE MPOMBIIIIEHHOTO CI0C00a MOJy4YEeHHs CEPHOM KUCTOTBHI.
[Iprumenenue cepHoit KUCIIOThI. COM CEPHOM KUCIOThI, KAYECTBEHHAS PEAKLINS HA
cynbdar-uoH. HaxoxaeHue cepbl U €€ coeqMHEHUH B IpUpoae. XUMHUUECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpebl COEAMHEHUSAMH cepbl (KHCIOTHBIE JOXK/IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUS.

O6m1as xapakrepucTuka 31aeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B IPUPO/IE,
busznueckne u xumMmuyeckue ceorictBa. KpyroBopor a3ora B npupoje. AMMHUax, ero
(du3znyuecKre 1 XMMUYECKUE CBOMCTBA, MOyYeHue U npuMenenue. Coau aMMOHUS,
ux Qu3nyecKue U XMMUYEeCKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MoyyeHue, Gu3nieckue 1 XuMUYECKHe
cBOMCTBA (00IIME KaK MPECTaBUTENS KIacca KUCIOT U Crienuduaeckue).
Hcnonb3oBaHre HUTPATOB U COJIEW aMMOHHUS B KAYECTBE MUHEPAJIbHBIX
yno0peHnii. XuMHUECKOoe 3arps3HeHNe OKPYKarolel cpeibl COETUHEHUSIMU a30Ta
(KUCIIOTHBIE TOKIH, 3arps3HEHNE BO3/yXa, TOYBHI U BOJI0EMOB). Docdop,
ajutoTponHbie Mogupukanuu pocdopa, GpUsndecKkue 1 XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznyeckue 1 XUMUIECKUEe CBONCTBA,
nonyuenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATBLHBIX YA00PEHUIA.

O6mras xapakrepuctuka siaemMeHToB [V A-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. YTIEpOa, aJIOTPOIHbIE
MoJU(PUKALIUU, PACTIPOCTPAHEHHE B IPUPOJIE, (PU3NUECKUE U XUMUUECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriaepoa, ux
¢u3nyeckue 1 XUMHUYECKHE CBOMCTBA, IEHCTBUE HA KUBBIE OPTraHU3MBI,
HOJy4E€HHE U IPUMEHEHNE. DKOJIOrHYeCKHe MpoOIeMBbl, CBI3aHHbBIE C OKCUIOM
yraepoaa (IV), runoresa rio0anbHOr0 MOTETUICHUS KJIMMaTa, TapHUKOBBIN
s dexT. YronbHas KUcIoTa U €€ coiiv, uX PU3ndecKkrue 1 XMMUYECKUe CBOMCTBA,
NOJIly4eHHE U TpuMeHeHne. KauecTBeHHas peakiys Ha KapOOHAT-UOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM
XO35HICTBE.

[lepBoHauanbHBIC TOHATHUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TWIEH, alleTUIEH, 3TaHOJI, [NIMLEPUH, YKCYCHAs KUCIIO0TA).
[IpupogHble HCTOYHUKHU YTIEBOAOPOI0OB (yroJib, IPUPOIHBIM ra3, HePTh),
IPOAYKTHI UX NIepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH.
[TonsiTue 0 OMOMOrMYECKU BaXKHBIX BEILLIECTBAX: XKUPAX, O€IKaX, yrieBojax — U ux
pOJIM B KU3HHM 4YelI0BeKa. MaTepuanbHOE €IMHCTBO OPraHUYECKHUX U
HEOPraHUYECKUX COCTUHEHUN.



Kpemuuii, ero pusnueckue 1 XuMU4eCKue CBOMCTBA, MOJIyYEHUE U
npuMmeHeHue. CoenuHeHust KpeMHus B ripupoze. Ooiiue npeacraBieHus 0o
okcuge kpemuus (IV) u kxpemaueBoi kucinore. CUIMKATHI, UX UCIIOIH30BaHUE B
OBITY, B IPOMBIILICHHOCTH. BaxkHeliiine cTpouTeabHbIe MaTepUalibl: KEpaMHuKa,
CTEKJIO, IIEMEHT, O€TOH, kesie300eToH. [Ipobiaembl 6€30MmacHOro UCOIb30BAHMUS
CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3lioB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCTIOTHI,
MIPOBEJICHNE KAUECTBEHHBIX PEAKIIMI Ha XJIOPHUI-UOHBI U HAOJI0ICHUE IPU3HAKOB
UX MPOTEKAHUS, OTIBITHI, OTPAKAIOIINE PUINIECKUE U XUMUIECKHE CBONCTBA
rajioreHOB U UX COEAUHEHUM (BO3MOXXHO MCIOJIb30BaHHE BUIEOMATEPUAIIOB),
O3HaKOMJIEHHE C 00pa3aMu XJI0pUJI0B (TaJIOr€HU/I0B), 03HAKOMJICHUE C
oOpa3uaMu cepbl U €€ COeNMHEHUSIMU (BO3MOXKHO HUCIIOIb30BAHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHUE TIpoliecca 00yTIIMBaHUs caxapa MoJl JeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU KHUCIIOTBI, N3y4E€HNE XUMUYECKUX CBOMCTB
pa30aBiIEHHOMN CEpHOM KUCIOTHI, IPOBEIECHNE KAaU€CTBEHHOW PeakLUy Ha Cylbdat-
WOH U HaOI0ZIeHUE MpU3HaKa e€ MpoTeKaHus, O3HAKOMJIEHUE C PU3NYECKUMHU
CBOMCTBaMH a30Ta, ¢ocdopa U uX coequHEHUH (BO3MOXKHO MCITOJIb30BAHNE
BUJIEOMATEpUaIOB), 00pa3aMu a30THBIX U POCPOPHBIX yIOOPEHUH, TOTyUCHHE,
coOupaHue, pacrno3HaBaHUE U U3YUCHUE CBOMCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIIMi Ha HOH aMMOHUS U (ocaT-uOH U U3yUeHHE TPU3HAKOB
UX IIPOTEKAHUs1, B3aUMOJCUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOYXHO UCITOJIb30BAHUE BUIEOMATEPUATIOB), U3yUYEHHUE MOJIeTeH
KPUCTAJTMYECKHUX PEIIETOK anMasa, rpadurta, QyiepeHa, 03HAKOMJIEHUE C
IPOLIECCOM aICOPOIIMH PaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM MPOTHUBOTa3a, MoJydeHne, CoOupanue, paco3HaBaHUuE U U3YUYCHHE
CBOWMCTB YIJIEKHUCIIOrO ra3a, IpoBeIeHNE KaueCTBEHHBIX PeaKinil Ha KapOoHAT U
CUJIMKAT-UOHBI U U3yUCHHE MPU3HAKOB UX MPOTEKAHUs, 03HAKOMJICHUE C
NPOAYKIMEN CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJuibl 1 UX COeIMHEHUS

OO6m1as XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
UX MoJIokeHus B [leproandeckon cucreMe XuMmuueckux ameMeHToB . 1.
MenneneeBa u ctpoenusi atToMoB. CTpoeHre MeTaJlioB. MeTayuindeckast CBA3b U
METAJUTMYECKAs] KPUCTAIUTMYECKAS PEIIETKA. DIIEKTPOXUMHUUYECKUN P
HanpspKeHu MetaiioB. Gusnyeckre u XUMUYECKUE CBOMCTBA MeTaiuioB. O01iue
CIOCOOBI MOTy4YeHus: MeTauioB. [IoHsTHE O KOPPO3UH METAIIIIOB, OCHOBHBIE
CIIOCOOBI 3aUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHHMN,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIIEHHOCTH.



[[lenounblie MeTAIBL: TTO0XKEHUE B [leproinueckoi cucTeMe XuMUYEeCKUX
aneMmeHToB [[. . MenaeneeBa, CTpoeHHE NX ATOMOB, HAXOXKICHHUE B IIPUPOJIE.
dusznyecKkue U XMMUUECKHE CBOMCTBA (Ha TpuMepe HaTpus U Kanus). OKCHabl
WUTUIPOKCUABI HATPUA U Kalus. [ [puMeHeHne MEeN0oYHbIX METAIVIOB U UX
COE€IMHEHUH.

[[lemouyHO3eMeNbHBIE METAJJIbl MATHUN M KaJIbIIMI: MOJ0KEHUE B
[Iepnognueckoi cucreme xumudeckux aneMeHToB . 1. MenneneeBa, cTpoeHue
MX aTOMOB, HaXOXJI€HUE B pupoie. PU3NYECKre 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanbliysl. Baxknelie coeiMHeHUs Kaablus (OKCHI, TUAPOKCU/T, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOKI €€ YyCTPAHEHUS.

AJTOMUHUE: IOJI0)KEeHUE B [lepuoanyueckoil cucteMme XMuMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aTOMa, HAXOXKJIEHUE B pupoac. PU3ndecKue u
XUMHUYECKHEe CBOKMCTBA aTlFOMUHUS. AM(POTEPHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
AJTFOMUHUSL.

Kenezo: nonoxenue B [leprponnyeckoil cucteMe XuMHYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpoeHHUE aTOMa, HAXOXKIACHHUE B Ipupoje. Pusndeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U cou xkenesa (1) u xenesa
(IIT), ux cocra, CBOICTBA U MOTy4YCHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE C 00pa3IiaMyi METAJJIOB U CIIABOB, MX (PU3MUECKUMHU
CBOWCTBaMU, U3yYEHUE PE3YJIbTATOB KOPPO3UHU METAJIOB (BO3MOXKHO
UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOICICTBUS OKCUA
KaJIBIIUS ¥ HATPUS C BOJOM (BO3MOKHO HCIIOJIB30BAaHUE BUICOMATEPHUAIIOB),
HCCJIEJOBAHNE CBOMCTB KECTKOM BOJIbI, POIIECCA TOPEHUS KEJI€3a B KUCIOPOIE
(BO3MOXXHO MCITOJIb30BAHUE BUICOMATEPUAIIOB), IPU3HAKOB IIPOTEKAHUS
KAQUECTBEHHBIX PEAKI[MI HA MOHBI: MATHUS, KaJblIKs, ATIOMUHUS, IIMHKA, )Kee3a
(IT) u xenesa (II1), menu (II), HabnroAeHE U ONTUCAHUE IPOLIECCOB OKpAIIMBAHUS
IJIaME@HU MOHAMM HATPHS, KaJIUsS M KaJablus (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB), UCCASAOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCH/IA AITFOMUHHS
Y TUJIPOKCHJIA IIMHKA, PEHICHHUE YKCTIEPUMEHTAJIbHBIX 3a71a4 10 TeMe «Bakneniue
METAJJIBI U UX COCTMHEHUSI».

XuMHS U OKpPYKAKIIAs cpeaa

BemecrBa n maTepuanbl B IOBCEAHEBHOM XKU3HU YelIOBEKA. be3onacHoe
UCII0JIb30BaHUE BEIIECTB U XUMUYECKUX peakiuid B ObITy. [lepBast moMmonis nmpu
XUMHUYECKUX OKOrax U OTPaBJICHUSX.

XHWMHUYECKOE 3arps3HEHNE OKPYXKaIoIIei cpenbl (IpeaebHas JOmyCcTUMast
KOHIIEHTpa1us BemecTs, aanee — [1/IK). Ponb xumun B perieHnu 3K0I0THUECKUX
npoosieM.

Xumuueckuii IKCnepumenm:



M3ydeHHe 00pa3I[0B MaTEPHATIOB (CTEKIIO, CIUIaBbl METAJIIOB, TOJUMEPHBIE
MaTepHuaJbl).

Mesxcnpeomemmubnie ceéazu

Peanu3anunsa MeXnpenMeTHBIX CBA3EU ITPU U3YUYEHUH XMMHHU B 9 Kiacce
OCYIIIECTBISIETCS Uepe3 UCTONh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HNOHATUHN, TaK U MOHATHH, SBISIOIIUXCS CUCTEMHBIMU I OT/IEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mue ecTecTBEHHO-HAyYHbIE TIOHATHS: HAyYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpUsl, aHaJN3, CHHTE3, KJIacCu(UKaIns, TEPUOANIHOCTD, HAOII0IEHHE,
HKCIIEPUMEHT, MOJEIUPOBAHKE, U3MEPEHHE, MOJIENb, SIBIICHUE, TAPHUKOBBIH
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIbI.

dwusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIH/I,
U30TOIIBl, PAIMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHM 3aps/l, IPOBOJHUKH,
HOJIYNPOBOJHUKH, TUIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TEIO0, 00BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAS
peméTka, CruiaBbl, GU3NIECKUE BETUIMHBI, €IUHUIBI N3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, CoHLIE.

buonorus: dorocunTes, apixanue, buocdepa, FIKocucTeMa, MUHEpAIbHbIC
yI0OpeHus, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATENbHbBIE BEIIECTBA.

['eorpadmus: atmocdepa, ruapocdepa, MUHEpPabl, TOPHbBIE TOPOIbI,
[I0JI€3HbIE UCKOIIAEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MTPOTrPAMMBI OCHOBHOTO OOIIIETO
00pa30BaHUs IOCTUTAIOTCS B X0JI¢ OOYYCHHsI XUMHUH B €TMHCTBE YIeOHOU U
BOCITUTATEIILHOM JIESITEIIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHUCKUMU
COLMOKYJIbTYPHBIMH U 1yXOBHO-HPaBCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMHU B
00IIeCTBE IPaBUIaMHU M HOPMaMU MTOBEJEHUS U CIIOCOOCTBYIOT MPOIIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIM4HOCTHBIEC pe3yJbTaThl OTPAKAIOT TOTOBHOCTH 00YUYaIOIINXCS
PYKOBOJCTBOBATHCSA CUCTEMOM MO3UTUBHBIX LIECHHOCTHBIX OPUEHTALIUN U
paclIMpeHue OmnbITa AESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOr0 BOCIUTAHUS

LEHHOCTHOI'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAYYHOMY HACJIEJIUI0, TOHUMAaHHUS 3HAYCHHS] XUMUYECKOW HAYKHU B KU3HU
COBPEMEHHOT'0 00IIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOUN HH(OpMAIHEH O
NepeAOBBIX JOCTUKEHUIX U OTKPHITUSAX MUPOBON U OTEYECTBEHHOU XUMMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOI0 BOCIIUTAHMSA:

NPEACTaBICHUS O COLMAIbHBIX HOPMAaX U MPaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHHUM B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, yueOHOMCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUIAX
JeSITENHbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JIEATEIbHOCTH MPHU
BBITIOJTHEHUHY yY9€OHBIX, TO3HABATEIBHBIX 3a71a4, BHITTOJTHCHUNA XUMUIECKUAX
AKCIIEPUMEHTOB, CO3/IaHUH YU4E€OHBIX MPOEKTOB, CTPEMJICHUS K B3AaMMOTIOHUMAHUIO
Y B3aMMOIIOMOIIIH B MPOIECCE ITON yueOHOM 1eITeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHUE U MOCTYIIKU CBOMX TOBAPUIIEH C TO3ULIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUYECKHE MPEICTABIECHUS O BEUIECTBE U XUMUUECKOW PEAKIIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIONINE
OCHOBY JIJIs1 IOHUMAaHUSI CYITHOCTH HAYYHOUW KapTUHBI MUpPa, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IbI, B3AUMOCBS3SIX YETIOBEKA C
MPUPOTHOMN CPEAOM, O POJIM XUMHUH B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIEC HA MOJY4Y€HUE HOBBIX 3HAHUM MO
XUMHUH, HEOOXOIUMBIE JIJIs1 0OBSICHEHUSI HAOJIFOJa€MBIX MPOIIECCOB U SIBJICHU,
MO03HaBaTEIbHON, HHOOPMALIMOHHOM U YUTATENIbCKON KYJIbTYpPhI, B TOM YHCTIEe
HABBIKOB CAMOCTOSATENbHON pabOThI ¢ YU€OHBIMHU TEKCTAMU, CITPABOYHOMN



JUTEPATYPOH, JOCTYIHBIMH TEXHUICCKUMHU CPEACTBAMHU HH()OPMAITMOHHBIX
TEXHOJIOTUM;

UHTEpEC K O0YUYEHHIO U TIO3HAHUIO, JTF0O03HATEIIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMO0Opa30BaHMIO, TPOCKTHON U UCCIIE0BATEIbCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS 00YyUYCHUS B
JTaJIbHEUIIIEM;

4) popMuUpPOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IEHHOCTH XU3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 )KU3HU, OCOZHAHUE MOCIEACTBUNA U
HENPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJTKOroJisl, HAPKOTUKOB, KYpEHHS),
HEOOXOAUMOCTH COOJTFOSHHUS MpaBuI 0€30IaCHOCTH IIPH 0OpaIeHUH ¢
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpy10BOr0 BOCIUTAHMS:

UHTEpPEC K MPAKTUIECKOMY M3yUYeHUI0 npodeccuil u Tpyaa pa3inuyHOro poja,
YBOXEHHUE K TPYAY U PE3yIbTaTaM TPYAOBOH JACATEIHHOCTH, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH, OCO3HAHHBIN BHIOOD
WHAUBUIYaTbHON TPAEKTOPUHU MPOJOJIKEHUSI 00pa30BAHUS C YUETOM JIMYHOCTHBIX
UHTEPECOB U CITIOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
YCTENTHON PO eCcCHOHATBLHOM NeITETLHOCTH M Pa3BUTHUS HEOOXOMMMBIX YMEHHIA,
TOTOBHOCTh aalTUPOBATLCA B IPOQECCUOHATLHOMN Cpejie;

6) IK0JIOTNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH 1€71€CO00pa3HOE OTHOIICHUE K MPUPOJIE KAK UCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHHUS, TOHUMAaHUE IEHHOCTH 3JJ0POBOI0 U
Oe3omnacHoro oopasza *KHU3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
Gu3nUecKOMY U ICUXUUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTH COOJI0O/ICHUS
paBmI 0€30IMACHOTO MTOBEACHUS TPpH paboTe C BEIIECTBAMHU, a TAK)KE B CUTYAITHIX,
YTPOXKAIOIIKUX 3J0POBBIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJTydaeMble TIPH U3yUYCHUN XUMUH, JIIS
pelIeH s 3a/1a4, CBSI3aHHBIX C OKPY>KaIOIIEeH MPUPOHON Cpeoi, /sl TOBBIIIICHUS
YPOBHS SKOJIOTUYECKON KYIbTYPhI, OCO3HAHUS TJIO0AITBHOTO XapaKTepa
AKOJIOTHYECKUX MPOOJIEM U MTyTEeH MX PEIICHUsI ITOCPEACTBOM METOJ0B XUMHUH,
AKOJIOTHYECKOT0 MBIIIJIEHUS, yMEHHSI pYKOBOJICTBOBATHCS UM B MTO3HABATENLHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocTaBe MeTanpeaMeTHBIX pe3yabTaTOB BEIACISIOT 3HAYMMBIC IS
(dbopMUpOBaHUS MUPOBO33pEHUS 00IlIEHAYYHbIE TOHATHUS (3aKOH, TEOpH,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, ITPOIIEeCC, IKCIIEPUMEHT U APYToe.), KOTOPbIE
UCTIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETaxX U MO3BOJISIOT Ha
OCHOBE 3HAHUH U3 3TUX NMPEAMETOB (POPMUPOBATH MPEACTABICHUE O I[ETOCTHOM



HAYYHOM KapTHUHE MUPA, U YHUBEPCAJIbHbIC YUeOHBIC ICUCTBUS (IT03HABATEIIbHEIC,
KOMMYHHKaTUBHBIC, PETYJISITUBHBIC), KOTOPBIE 00ecreunBaroT GopMUpoOBaHUE
TOTOBHOCTH K CAMOCTOSITEIIbHOMY IIJIAHWPOBAHMIO U OCYIIIECTBICHUIO YUeOHOM
JeSATEIbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA

ba3oBble joruyecKkue 1eMCTBUA:

YMEHHS HCTO0JIb30BaTh MPUEMBI JJOTHYECKOT0 MBIIIJICHUS TTPU OCBOCHUH
3HAHUM: PACKPHIBATH CMBICI XUMHUYECKHUX MOHATUM (BBIIETSATh UX XapaKTEPHbIE
MPU3HAKU, YCTAHABIMBATh B3aUMOCBSI3b C APYTUMU MOHSATUSIMU), UCIIOJIH30BATh
MOHATHUS NI OOBSICHEHHSI OTJICTBbHBIX ()aKTOB U SIBIICHHH, BEIOMPATh OCHOBAHUS U
KPUTEPHUH IS KITacCU(BUKAIIMA XUMHUECKHX BEIIECTB M XUMUYCCKHUX PEaKITUH,
yCTaHABJIMBATh MPUUNHHO-CJIEJICTBEHHBIE CBSI3U MEXY 00bEKTaAMU U3YUYECHUS,
CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIE, 1ETYKTUBHbIEC, 110 aHAJIOTHH),
JIe7aTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE MPUMEHSThH B MPOLIECCE MO3HAHUS MOHATHUS (IPEAMETHBIE U
MeETanpeaIMEeTHbIE), CHMBOJIMUECKUE (3HAKOBBIC) MOJIENIH, UCTIOJb3yEMBbIE B XUMUU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKHUH 3HaK (CHMBOJI DJIEMEHTA), XUMHUUYecKast (hopMyna U ypaBHEHHUE
XUMUYECKOM peakiuu — MpHU pelIeHur yueOHO-M03HaBaTENbHbBIX 33/1a4, C YUETOM
ATUX MOJICNIBHBIX MPEACTABICHUN BBISBIISATh U XapaKTEPHU30BATH CYIIIECTBEHHbIC
MIPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUECKUX PEAKIIHM,
BBISBJISITH OOIIIME 3aKOHOMEPHOCTH, IPUINHHO-CJICACTBEHHBIC CBS3H H
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

Ba3oBble uccienoBaTebCKUe JeiiCTBHS:

YMEHHE UCTIOJIb30BATh ITOCTABJICHHBIE BOIIPOCKHI B KAYECTBE HHCTPYMEHTA
MO3HAHMS, a TAaK)KE€ B KAUeCTBE OCHOBBI JIJIs1 (POPMUPOBAHHMS THIIOTE3HI 110
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

puoOpeTEeHHE OIbITA 0 TIAHUPOBAHUIO, OPTaHU3AIMU U MTPOBEICHUIO
YUYCHUYECKHUX IKCIIEPUMEHTOB, YMEHUE HaOJI01aTh 32 XOJA0M Mpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €T0 PE3yibTaT, GOPMYIUPOBATH 00OOIICHHS 1
BBIBOJIbI 110 PE3YyJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATH OTUET
0 MpojieraHHoM pabdoTe.

PabGora ¢ undopmanmei:

yMEHHE BRIOUPATh, aHATM3UPOBATh M HHTEPIIPETHPOBATH HH(DOPMAIIHIO
pa3JIMUHbBIX BUJOB U (HOPM MPEIACTABICHHUS, TOJYyYaEMYIO U3 Pa3HbIX UICTOUHUKOB
(Hay4HO-TIONYJISIpHAS JIUTEpATypa XUMUYECKOTO COJICp)KaHMsl, CIIPABOYHBIC
nocobusi, pecypchl MIHTEepHETa), KpUTUUECKHU OIICHUBATH IIPOTUBOPEUHBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



yYMEHHUE NMPUMEHSTh Pa3JIMUHbIC METOIbI M 3aMPOCHI MPU MOUCKE U 0TOOpE
uHGOpPMAIMN ¥ COOTBETCTBYIONIUX JTaHHBIX, HEOOXOAUMBIX JJIS BHITTOJIHEHHUSI
y4eOHBIX Y MTO3HABATENBHBIX 33124 OMPEAEIEHHOT0 THITA, MPUOOPETEHUE OIbITA B
00J1aCTU UCTIONIb30BaHUSI HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOIB30BAHUS PA3IMYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BRIOUPATh ONTHUMANIbHYIO OPMY MpeCTaBIeHUsI HHDOPMAIIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33/1a4l HECIIOKHBIMU CXEMaMH, IUarpaMMamMH,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yYMEHHE UCTIONb30BaTh U aHAJIM3UPOBATH B MpoIecce yueOHO! U
UCCJIeIOBATEIBCKOM JAEATEIILHOCTA MH(OPMAITUIO O BIMSHUU POMBIILIEHHOCTH,
CEJIBbCKOI'0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEN TPUPOJHOM
Cpelbl.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

YMEHUS 3a]1aBaTh BOIPOCHI (B X0JIe Auanora v (M) TUCKYCCUH) TIO
CYIIECTBY 00CYX1aeMOU TeMbI, OPMYIHPOBATH CBOU TPEITIOKCHHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHUS NPECTABIATH MTOJIYYEHHbBIE PE3YIbTAThl TO3HABATEIbHOMN
NEeSATEbHOCTU B YCTHBIX U TUCbMEHHBIX TEKCTaX; JAENaTh IPE3CHTAINIO
PE3YyJAbTATOB BBHIMOJHEHUS] XUMUYECKOT0 KCIIEPUMEHTA (J1a0OpaTOPHOIO OIbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

YMEHUS y4eOHOTO COTPYITHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMN
MO3HABATEIbHON U UCCIEA0BATEIBCKON NESITENbHOCTH IPU PELICHUU
BO3HUKAIOUIMX NMPOOJIEM HA OCHOBE YUETa OOIIMX MHTEPECOB U COITIACOBAHUS
no3utuil (00CykaeHus1, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IIITYPMBI», KOOPIUHALIHUS
COBMECTHBIX JEHUCTBHI1, ONPENEIECHUE KPUTEPHUEB IO OLICHKE KaYECTBA
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUE CaMOCTOSATEIBHO ONPEAEATh LU AeSITEIbHOCTH, TUIAHUPOBATD,
OCYHIECTBIISATh, KOHTPOJIUPOBATH U MTPU HEOOXOJJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNhHOCTD, BRIOUPATh Harboee 3(hPeKTUBHBIEC CITOCOOBI PEIICHUST yUeOHBIX U
MO3HABATEIBHBIX 3a]1a4, CAMOCTOSITEILHO COCTABISATh WK KOPPEKTUPOBATh
MPEIOKEHHBIN aITOPUTM JAEHCTBUM IIPU BBITIOJHEHUM 3aJJaHUI C YYETOM
MOJTyYEHHMsI HOBBIX 3HAHUN 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBUE MOJTYUYEHHOTO PE3yJibTaTa 3asiBIICHHOM 11€JU, YMEHUE
UCIIOJIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3a1aHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocTtaBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTEIbHOTO
coJiep KaHusl, YCTAHOBJIEHHOTO TaHHOU (hefiepaibHON pabodeil mporpaMMoHu,
BBIJICJISIIOT: OCBOCHHBIE O0YYAIONTUMHUCS HAyYHBIC 3HAHUSI, YMEHUS U CIIOCOOBI



NencTBUH, cienuuaeckue s MpeIMeTHON 00J1acTH «XUMUS, BUJIBI
JESITEIbHOCTH 1O TTOJYYECHUIO HOBOTO 3HAHUS, €r0 UHTEPIIPETALUH,

npeoOpa30BaHUIO U IPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYyallHsIX.
K koniy 00yueHus B 8 kiiacce rmpeMeTHbIE PE3YJIbTAaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUM JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpPOIHASI M HEOTHOPO/AHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJIIpHAS Macca,
MaccoBasi JOJIsi XUMUYECKOT O JIEMEHTA B COSMHEHUH, MOJISIPHBIN 00bEM,
OKCHJI, KHCIIOTA, OCHOBaHHUE, COJIb, JIEKTPOOTPULATEIBHOCTD, CTEIIEHD
OKHUCJICHUSI, XUMHUECKasl peakius, KiaccupuKalys peakiuii: peakiuu
COCIMHEHUS, PEAKIINU PA3TI0KEHUS, PEAKIINH 3aMEIICHUS, PEAKLINU
oOMeHa, HK30- U IHJAOTEPMHUUECKUE PEAKIINH, TETIOBOM 2P (HEKT peakilnu,
AJIpO aTOMa, SJIEKTPOHHBIN CIIOM aTOMa, aTOMHasi OpOUTab, PaInyC
aToOMa, XUMHUYECKas CBS3b, MOJISPHAS U HETIOJAPHAS KOBAJICHTHAS CBS3b,
WOHHAas CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MaCCOBAas JI0JIsI BEIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JIJIsi COCTABJICHUS (POPMYIT
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

OTPEJIENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSIX,
CTENEHb OKUCJICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
MIPUHAJIEKHOCTD BELIECTB K ONPEAECIEHHOMY KJIacCy COETMHEHUN 10
dbopmMynam, BUJ XUMAYECKON CBSI3U (KOBAJICHTHAS M HOHHAS) B
HEOPraHUYECKHUX COCINHEHHUSIX;

packpbiBaTh cMbICH [leprnonnueckoro 3akona /. 1. Menneneena:
JIEMOHCTPUPOBATh IOHUMAHUE IEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX JIEMEHTOB OT UX NOJIOKEeHUSA B [leproanueckon cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEUIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

OIKCHIBATH U XapaKTepU30BaTh TabmuuHyo ¢popmy lleprognyeckoit
CHUCTEMbI XUMAYECKHX 3JIEMEHTOB: PA3JINYaTh MOHATHS «TJIABHAS
noarpymnmna (A-rpynna)» u «nodounas noarpynna (b-rpynmna)», mansie u
OO0JIbIIKE TEPUO/IbI, COOTHOCUTH 0003HAUYECHH S, KOTOPbIE UMEIOTCS B
tabmue «[lepuonnaeckas cuctemMa XuMuueckux 3meMeHToB /1. U.
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij AJipa, 00IIee YUCIIO AIEKTPOHOB
U PacipeiesIeHUE UX MO 3JIEKTPOHHBIM CJI0SIM);

KJIACCU(PUIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHUUECKUE BEILIECTBA,
XUMUYECKHE peakuuu (110 YUCITY U COCTaBY YUaCTBYIOUIUX B pEAKIIMU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapaKkTepu30BaTh (OMUCHIBATh) O0IIME XUMUYECKUE CBOMCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKAasi OMUCAHNUE MPUMEPAMU MOJICKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAU€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMHUECKUX MTPEBPALICHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacCChl
BEIIECTB, MACCOBYIO JOJI0 XUMUYECKOT0 AJIeMEHTa 10 (hopmyie
COEIMHEHUS1, MACCOBYIO JOJIIO BELIECTBA B PACTBOPE, IPOBOJNUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

NPUMEHATH OCHOBHBIE OMEPALIMH MBICIUTEIBHON AESITEIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHUE, 000011IeHre, CUCTEMATU3AIINIO, KJIacCU(PUKAIIHIO,
BBISIBIICHUE IPUYNMHHO-CIIEICTBEHHBIX CBSA3EH — JIJI1 NU3y4YCHUS] CBOWCTB
BEUIECTB U XMMUYECKUX PEAKIIHI, €CTECTBEHHO-HAYYHbIE METO b
MO3HAHUA — HAOJIIOIEHHE, U3MEPEHHE, MOCIIUPOBAHUE, IKCIIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

CJIeI0BaTh MIpaBUJIaM IMOJIb30BaHUSA XUMHUECKON NOCYI0M U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKE MpaBuiIaM oOpalleHus C
BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKLMSIMU 1O BBITOJIHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEUIECTB (BOAOPOA U KUCIOPOAA), IPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOU J0JIEN paCTBOPEHHOT O BEIIECTBA,
IUTAHUPOBATH U MMPOBOJUTH XUMUYECKHUE IKCTIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH U KUCIOT C IOMOUIBIO UHANKATOPOB
(;makmyc, herondTanenH, METUIIOPAHK U JPYTHE).

K xoniy oOyuenus B 9 kjacce npeIMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHYECKUN
AJIIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, AHHOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BaJIECHTHOCTb, 3JEKTPOOTPHULIATENILHOCTh, CTEIEHb
OKHCJICHHSI, XUMUYECKasl peaKIlsi, XUMUYECKasl CBs3b, TEIIOBOM 3P deKT
peaKiuu, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, AIEKTPOITUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOIUTHYECKAS JUCCOIUALINS, PEaKIIMU HOHHOT'O
oOMeHa, KaTajinu3aTop, XMMUYECKOe PaBHOBECUE, OOpATUMbIE U



HeoOpaTUMbIE peaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE,
aioTponusi, aMpOTEPHOCTh, XUMUYECKas CBA3b (KOBaJICHTHAs, HOHHAS,
METAJNINYECKasl), KpUCTAJUIMYECKasl pelETKA, KOPPO3HsI METAILJIOB,
CIUIaBbl, CKOPOCTb XMMUYECKOW PEAKIUH, IPEAEIBHO TONyCTUMAs
koHueHTpauus [1JIK Bemectna;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHITUN U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
MCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JIJISl COCTABIICHUS (POPMYII
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

OIIPENEIATh BAJICHTHOCTD U CTEIIEHb OKUCICHNS XUMUYECKHUX IJIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOIO COCTaBa, PUHAJJIEKHOCTD BEILIECTB K
OIpeAeIEHHOMY KJIacCy COeAMHEHUM 1o popmyiaM, BUJI XUMHUYECKON
CBsI3M (KOBAJICHTHAsI, IOHHAS, METAJNINYECKAas) B HEOPTaHMUECKUX
COEIMHEHUSX, 3aps/] MOHA [0 XUMHYECKOU (popmylie, XapaKkTep Cpenbl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COEAUHEHNN, TUII KPUCTATUIMYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbICH Ilepronnueckoro 3akona /. 1. MenaeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHHUE: ONKCHIBATh U XapaKTepU30BaTh
Tabnuunyto hopmy Ilepuonnueckoil CUCTEMbl XUMHUYECKUX 3JEMEHTOB:
pasnuyaTh NOHSTHS «TJIaBHas moarpyimna (A-rpymnmna)» u «modouHas
nonrpymmna (b-rpymnmna)y», Maneie u O0JbIINE TEPUOJIbI, COOTHOCHUTD
0003HaYeHUs1, KOTOPbIE UMEIOTCA B IEPUOIUYECKON TaOIHIIE, C
YUCJIIOBBIMHU XAPAKTEPUCTUKAMU CTPOEHUS AaTOMOB XUMHUYECKUX
AJIIEMEHTOB (COCTaB U 3apsi sApa, 00Iee YUCI0 JIEKTPOHOB U
pacnpeneneHle Ux Mo AIEKTPOHHBIM CJIOSIM), OOBACHATH 00IIHe
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B
IpeAeIax MaJIbIX NEPUOIOB U IIaBHBIX NOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PHUIMPOBATH XUMUYECKUE JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (110 YUCITY U COCTaBY YUaCTBYIOUIUX B pEAKIIMU
BEIIECTB, MO TEIJIOBOMY 3((PeKTy, M0 UBMEHEHHUIO CTENEHEH OKUCICHUS
XUMHYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIINE U CHEU(PUUECKUE XUMHUECKHE
CBOMCTBA MPOCTHIX U CIIOKHBIX BEUIECTB, MOATBEPKIAAS ONTMCAHNE
MIpUMEpPaMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIUii;

COCTaBJIATh YPAaBHEHUS IEKTPOIUTHYECKON JUCCOLUALIMM KUCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIIMI HOHHOTO



oOMeHa, ypaBHCHHSI PEaKITUii, IOATBEPKIAIOIINX CYIIECTBOBAHHE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
PacKpbhIBaTh CYIIHOCTh OKUCITUTEIHFHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX TIPEBPAIEHUN B pa3TUIHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JOJTI0 XUMHUYIECKOTO AJIEMEHTA 10 (hopmyJie
COCIMHEHHSI, MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IIPOBOJIUTH PACUEThI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

coOJII0/1aTh TIPaBUJjIa MOJIb30BAHUS XUMUYECKOM MOCY10M U
1abopaTopHBIM 000PYIOBAaHUEM, a TAKXKe MpaBUiIa 0OpaIeHUs C
BEIIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSMH 10 BBITIOJTHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB TIO MOJYYCHUIO U COOUPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKIINH, ITOJTBEPIKIAIOIINE KAYeCTBEHHBIN COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPHU/I-, OPOMH/I-,
noaua-, kapoonar-, pocdar-, cunukar-, cyabdar-, THIAPOKCUJI-UOHBI,
KaTHOHBI aMMOHHMSI 1 HOHBI H3yYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIHC B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTH OCHOBHBIC OIEPAIIMH MBICITUTEIHHOMN JACSITEIFHOCTH — aHATU3
U CHUHTE3, CpaBHEHUE, 0000IIeHHE, CUCTEMATU3AIIMIO, BBISIBIICHHUE
MPUYUHHO-CIICICTBEHHBIX CBSA3EH — JUIsl M3yYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUN, eCTECTBEHHO-HAYYHbIC METO bl TTO3HAHUS —
HaOII0/ICHHE, H3MEpPEHUE, MOJSINPOBaHNE, SKCIICPUMEHT (peabHbIN 1
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KUIACC
KoaunuyecrBo yacos
Ne HaunmenoBanue pa3enoB 1 DJIeKTPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoTbI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
' MPAKTUYECKOU JIESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemecTa u xuMHueckue 15 | bubmuotexa [JOK
' peakiuu https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 20

Pasnea 2. Baxkneiimme npeacraBuTen

HEOPraHnvIeCKux BeUieCTn

21 Boznyx. Kucnopon. Ilonstue 6 bubnnoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstie o kucimorax 2 | bubmuorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 | 1 bu6mmoreka [IOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIACChI 1 1 1 bubmuorexa [IOK
HEOPTraHWYECKUX COETMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pa3znen 3. Ilepuonuueckuii 3axon u [lepuoanyeckas cucrema xummuueckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHne aToMoB.

Xumuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu
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Ilepnonnueckwuii 3akoH u [lepnonnueckas

bu6anoreka LIOK

3.1 CHCTEMA XMMHUUYECKUX AieMeHToB [l. U. 7 hitps-//m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHnue aTroma
Xumuyeckas cBsizb. OKMCIUTEIBHO- but6mmoreka [IOK
3.2 8
BOCCTAHOBHUTEJBHBIE PEAKITUT https://m.edsoo.ru/7f41837¢
bu6anoreka LIOK
Hroro nio pasaeiy 15 https://m.edsoo.ru/7f41837¢
p 3 but6mmoreka [JOK
C3CPBROC BPEMA https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB IIO [TPOT'PAMME 68
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9 KJIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3/iesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 | bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
’ peaxkuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 2 | | bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
)1 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [IOK
’ pymHet. -ep https://m.eds0o.ru/7f41a636
COEJIMHEHUs
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 Bubmmorera [IOK
' PYIHEL A30T, P https://m_edsoo.ru/7f41a636
COETMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snemeHToB [VA-rpynmnel. Yraepon u 8 1 2 bubmmorexa [IOK
' . 4 ' poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEAMHEHUS
Wroro no pasgeny 25
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Paznen 3. Merauibl 1 X COeIMHEHUA

bubmuorexa [IOK
1 7 4
3 Obmmme cBOHCTEa METAIOB https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkneiimue MeTamibl U UX COSTUHECHUSI 16 hitps://m.cdsoo.r/7 412636
Uroro no pazgeny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiecTBa 1 MaTepuaisl B JKU3HH YeI0BEKaA 3 bubmorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68
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JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUUNAJIbHOE ABTOHOMHOE OBLLEOGPA30BATEJIbHOE
YYPEXXAEHUE NOPOA KAJIMHUHIPAA CPEAHSAA
OBLLEEOBPA3OBATEJIbHASA LLKOJIA N2 56, Konomuel, AnekcaHap
Bnaaummposwuy, npexTtop
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