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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
0o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHusl, TPEACTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (heaepalibHOI paboueil mporpaMMbl BOCITUTAHUS
U C Yy4eTOM KOHIEMUIUMU TMPEenojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUs» B
oOpazoBaTenbHbIX Opranuzanusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O NENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoOJIep>KaHue,
npeayCMaTpUBAET pPACHpPECIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEeMYIO
MOCJICIOBATENIPHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUsl, a TakKKe TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi Mo OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHWMHUH CIY>)KHT OCHOBOH uisi (OpPMHpPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEeMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHs TI00ATbHBIX
mpoOJieM yCTOWYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUYCCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHAIIBHOW IPaMOTHOCTH,

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIEeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4arOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHU XUMHUU O0ECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl  ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaep:kaHHsl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro noaxona k €€ uszydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeaCcTaBiIeHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSS QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHNS] O XUMUUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM NPHUPObl, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HaHHIO U METOJIaM
MO3HAHUS B Hayke. M3yueHune XMMHUU MPOUCXOAHUT C MPUBICYECHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHBbIX mpenmeToB: «Okpyxaromuid mMupy», «buonorus. 57
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeNbHOCTU YEJIOBEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphIL. 3a/1aua
y4e0HOTO MpeaMETa COCTOUT B (DOPMHUPOBAHUN CUCTEMBl XUMHUYECKHX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHNI MUPOBO33PEHUECKOTO XapaKTepa, S3blka HayKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIHi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U MX IPUMECHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUJI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENN TaKHUe Led, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
OOy4arolMXcss K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIONIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecriedyeHne YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUYarOIUMUCS
OTbITa PAa3HOOOPA3HOU NEATEIHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHHUC IS
Pa3IUYHBIX BUIOB JICITCILHOCTH,

— ¢opmupoBaHue oOmmIeH (QYHKIMOHATBPHOW W E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBACHATH W OLICHUBATH SIBICHHS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATD UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHMHYECKHUX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOIN Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUis M HANPaBICHHOCTH JATbHEHUIIETO
o0yJeHHUSI.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3yUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero obpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUK B KU3HU 4ellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BELIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHus: CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢popmyia. BaleHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHass Macca. OTHOCUTEIbHAS
MOJICKYJISIpHast Macca. MaccoBasi 10JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHCHUHU.

KomnuectBo BemecTBa. Momnb. Monsipaas macca. B3anMocBsi3b KOJTUYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MPU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKINi (COeAMHEHUS, PA3I0KEHHUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuémMaMu oOpalleHusi ¢ 1abopaTOPHbIM 000pYAOBAHUEM, U3YyUEHHUE M ONUCAHHE
bU3UYECKUX CBOHCTB O0Opa3lOB HEOPTaHUMYECKHUX BEIISCTB, HaOIIOJICHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAcTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKHUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
Menu (II) mpu HarpeBaHuu, B3auMoencTBHE keme3a ¢ pactBopoM conn Menu (1),
M3y4eHHE CIOCOOOB pa3/IeNIeHUs CMECeil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHUIAIUSA, XpoMaTorpadus, MpoBeACHNE OUYNCTKHA TTOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MAaCChl, CO3JaHUE MOJENIEH MOJIEKY
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JI€MEHT U MpPOCTOe
BemlecTBo. HaxokaeHnue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — aioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TermoBoit >PQEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3(hekra, pazpylieHue 030HOBOTO CJIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bonopoaa B NpUpoeE,
dbu3YeCcKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOKI ToTydeHus. KUCIOoThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CBOMCTBA BOAbL. Boma kak pacTtBoputTesb. PacTBOpEIL.
HacpiieHHple 1 HEHACBIILIEHHBIE PAcTBOPBI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpOJIe M B )KU3HU 4YenoBeKa. KpyroBopoT BoJbl B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3yronie  (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. Pusznueckue U XUMHUYECKHE
cBOMCTBa OKCUAOB. [TonyyeHne okcugoB.

OcnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiaTypa ocHOBaHuN. PU3MUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duszndeckue u
XUMHUYECKHE CcBOMCTBa KHUCJIOT. Psn aktuBHoctn MetamuioB H. H. bekerosa.
[Tony4yenue Kucior.

Comu. Homenknarypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHUE COJEPKAHUS KUCIOPOAa B BO3/1yXe, MOIy4YEHUE,
coOupaHue, paclio3HaBaHWE M HU3YYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
UX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, paclo3HAaBaHHE M U3YUYEHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™Monb, uccinegoBaHue OCOOCHHOCTEM pACTBOPEHHUSI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOW JOJIEU
pPacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C MeETalJIlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIOJIb30BAHME BUJEOMATEpPHUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPraHUUECKUX BEIIECTB PA3IMUHbIX KJIACCOB, HAOIIOIEHUE N3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAJIN3alluy, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJlla PYTUM U3 PacTBOPA COJHU, PEIICHUE IKCIEPUMEHTAIBHBIX 3a71a4 110 TEME
«BakHenIne Kiacchl HEOPraHMYECKUX COCIUHEHUIN.

IHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKU KIacCU(MUKAIUKN XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMAYECKUX 3JIEMEHTOB /.
N. Menpneneesa. Kopotkonepuoanas u juimHHONIEproiHast popmbl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. WM. Menneneesa. Ilepuonbl U TpyImiibl.
DU3NYECKU CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifep. M3otonsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MoJIokKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl pajJhyca aTOMOB XHUMHUYECKHX JIIEMEHTOB,
METALINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkJ1aHUH.

Xumuueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mesxcnpeomemmnnie cea3u

Peanuzanus MexXnpeaMETHBIX CBS3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4E€pe3 HCMOJIb30BAHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO01Me ecTeCTBEHHO--Hay4UHbI€ MOHATHS: HAy4YHbIM (akT, rUnoresa, Teopus,
3aKOH, AaHallu3, CHUHTE3, KiIaccu(ukamus, NEePUOJUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

®dusznkKa: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUYECKUN 3apsj, BEIIECTBO, TEJNO, OO0BEM,
arperaTHOe€ COCTOSIHME BEIEeCTBA, Tra3, (U3MUYECKHE BEJIUYUHBI, E€IUHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE37b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, FTOPHbIE TOPO/IbI, TOJIE3HbIE
HCKONaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo H XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [leprnonuueckas cucteMa XUMHUYECKUX 3J€MEHTOB /1.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPHOJI0B, KAJIUS, KAIBIUS U UX COCTMHEHUN
B COOTBETCTBUM C TIOJIO)KeHHEM »3iemMeHToB B Ilepumonuueckoi cucreme
CTPOEHUEM UX ATOMOB.

CtpoeHue BemecTBa: BHJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMUYeCKUX peakui Mo pa3iInyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(ddekTy, 1o
U3MEHECHMIO CTETICHEW OKUCIICHHS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYacTHIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTH xumudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusaix. [IoHsTHE 0 rOMOTeHHBIX M IeTepOTreHHBIX
peakuusx. llonstue o xaramuse. [lonsTue o xummuueckoM paBHoBecuu. DAKTOPHI,
BIUAIOIINE HA CKOPOCTh XHMHUYECKOW pEaKIHH W IOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHON  pEaKIUH. CocraBnenue ypaBHEHHUI
OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMl € HUCIOJB30BAaHUEM METOAa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALNU. DIIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M IUCCOLMAIMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECcKOU cBs3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHblE HWOHHBIE YypaBHEHHs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHHUM U COJIeH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPTAaHUYECKHUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BELIECTB, MPOLiecca AUCCOLMAIIMHU KUCIIOT, IIeJI0oUel u conei (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJIEHUE Ta3a, 00pa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENIBHBIX pEaklMii (rOpeHue, peakinu pasioKeHHUs,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYECTBEHHBIX PEAKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IPUMEPE XJIopa (B3auMOIeHCTBHE
C MeTaJUlaMH, HEMeTajUlaMu, Iuesnoyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4Y€HHE, NOpuMeHeHue. JleiictBue xjopa U
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJIopuabl U UX HaX0KICHUE B
IIPUPOJE.

O6miast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHue U (QU3MYECcKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(UKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMH4YECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHJOB.
CepHas kuciora, pu3nyecKkue 1 XMMUIEeCKHUE CBOMCTBA (0OIINE KaK MPEeICTaBUTENS
KJlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallle B OCHOBE
MPOMBIIIJIEHHOTO CIOc00a MONy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHol
kucaoTel. COJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJb(paT-HuOH.
Haxoxxnenne cepbl m €€ coenMHEHUW B TpUpOJie. XHUMHUYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COECOUHEHUSMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MPEeI0TBPALLECHUS.



OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, paclpOCTPaHEHHE B MPUPO/E,
dbuzndeckue U XumMuieckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €To0
dbu3nUecKue U XUMHUYECKUE CBOMCTBA, MofyueHue u npuMmeHenue. Coam aMMOHuUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MojydeHue, (HU3NYeCKue U XUMUUYECKHUe
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kilacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HEeHNE OKPYKalolel cpejibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
moaudukanuu Gocdopa, pusnueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, puznueckue M XMMHUECKHE CBOWCTBA, MOJyUYCHHE.
Ucnonw3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PESHUIA.

O6mas xapakrepuctuka sneMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIIEPO/I, AJTIOTPOITHBIE MOIU(PUKAIIHIH,
pacnpocTpaHeHue B Ipupoje, PU3nyeckue U XMMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrnepona B mnpupone. Okcuabl yriepona, HUX (U3HYECKUE U
XUMUYECKUE CBOWCTBA, JEWCTBUE HA JKUBBIE OpPraHW3MBbI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYECKUue MPOoOJIeMBbl, CBsA3aHHBIE ¢ okcuaoMm yriepoaa (I1V),
TUIIOTE3a TJ00AIBHOTO TOTEIJICHUS KIWMarTa, NMapHUKOBBIA 3 GdeKT. YroibHas
Kacinora U e€ coiu, uX (U3NYEeCKMe M XUMHUYECKHE CBOMCTBA, MOIy4YEHUE H
npuMmeHenne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTU U CEIHCKOM XO3SIIICTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriaepozaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJ, TJIMLEPUH, YKCYCHAs KUCIIOTa).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojiib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTue 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: )KUPAX, OENKaX, yriIeBoJax — U UX
polii B KHM3HHM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBOICTBA, MOJYYCHHE W
npumeHenue. CoenuHenust KpeMHwust B mpupoje. Ooire npeacTaBaeHust 00 OKCUe
kpemuus (IV) u kpemuueBoi kucnote. CUIUKATHI, UX UCIIOJIb30BaHUE B OBITY, B
MPOMBINIJIEHHOCTU. BakHeHlIne CTpoUuTelibHbIE MaTepUalibl: KepaMHKa, CTEKIIO,
IeMeHT, ©OeToH, Xene300eToH. IIpobOimempl 06€30macCHOrO  MCIOJIB30BAaHHS
CTPOUTEIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3y4YeHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE MPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOWMCTBA
rajjoreHOB M WX COCJAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TATIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 00YTIIMBaHUsl caxapa IMoj| JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTbI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHOI CEpHOM KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/IeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa U ux
coeIMHEHU (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (docopHBIX yI0OpeHHi, TIoJlydeHUue, cOOMpaHue, pacro3HaBaHUE U H3YyUCHHE
CBOMCTB aMMHaka, MPOBEJACHUE KAYECTBEHHBIX pEaKIMi Ha HOH aMMOHUSA U
dochar-uoH W U3ydeHHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), H3yUYCHHE MOJEIeH KpPUCTAIMYECKUX PeméToK anamasa,
rpadura, (QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJcopOIMK pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM VYIJEM M YCTPOMCTBOM MPOTHUBOTasa, IOJyYCHHE,
cobupaHue, pacrio3HaBaHWE U M3YyYCHHE CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBECHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
IPOTEKAHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
peuIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellue HeMmeTauibl U UX
COEITMHEHUSD.

MeTausbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUYECKHX IJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnoynoxeHuss B Ilepumogumueckoit cucreme xumuuyeckux nsiaemeHtoB [l H.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTtainyeckasi CBA3b U
METaJUIM4YecKass  KpUCTANIMYECKass  pemérka.  DIEKTPOXUMHUYECKUU Pl
HaIpsDKEHUH MeTauioB. OU3nyeckre U XMMUYECKHe CBOKCTBa MeTauioB. Oomume
crocoObl ToyyeHus MeTaiioB. [loHsTHE O KOppO3MM METANJIOB, OCHOBHBIE
crocoOBbl 3alIUTHI X OT Koppo3uu. CiuiaBsl (CTalb, YyT'yH, TIOPATIOMUHHM, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[llenounble MeTasuibl: MoJiokeHue B [lepuoamyeckoil cucreMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpOCHHME HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKcuasl u
TUAPOKCUABI HAaTpus M Kanud. [IpuMeHeHue MIEeNOYHBIX METaVIOB U HX
COEMHEHUM.

[[le1oYHO3EMENBHBIE METAJUIBI MAarHMi W KaJbLUW: TIOJIOXKEHHE B
[Tepunognueckoil cucreme xumuueckux 3memenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxOxJeHue B npupoje. duznueckue 1 XMuMUUECKHUE CBOMCTBA MarHus U



Kasbliusl. Baxueiiue coefuHeHUs Kablus (OKCU, TUIPOKCU]T, coJin). JKECTKOCTH
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: NIOJIO)KEeHUE B [lepnoanueckoi cuCTeEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHA M TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xele3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), ux cocras, CBOIMCTBA U MOJYYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pasllaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUATIOB),
UCCIIeIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIIMil HA MOHBI: MarHUS, KaJIbIUs, A TIOMUHMS, [IUHKA, xkene3a (1)
u sxenesa (II1), menu (II), HaGaromeHMEe W ONMHMCAHHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM MOHAMHM HATpus, Kaiuus ¢ Kajdblus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCH/IA aJTIOMUHUS U
TUAPOKCHIA LIMHKA, PELICHUE JKCIEPUMEHTAIbHBIX 337a4y 10 TeMe «Baxunenmue
METAJUIbl U UX COCAUHEHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemecTtBa m Marepuasibl B NMOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinpb mpu
XUMHUYECKHX 0KOrax U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpY’Kawollel cpeabl (MpeaeibHas IOoMyCcTUMas
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3I0oB MaTepHalioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mesrcnpeomemnmnpwie cea3u

Peanuzanus MexnpeaMeTHBIX CBA3CH NMPU M3YYECHHM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAy4YHBIM (DakT, rumoTe3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KiIacCUPUKAUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEUTPOH, MOH, HYKJIU]I, H30TOIIHI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, IIPOBOHUKH,
MOMYPOBOJHUKH, IUDIEKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TeNo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, CAMHHUIIBI W3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, COJHIIE.

buonorus: dortocuHTe3, npixanue, Omocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI MIPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus AOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE YYEOHOU WU
BOCMUTATEIBHON NESATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU U HOpPMaMU TMOBEJIEHUS M CIHOCOOCTBYIOT IpoleccaM
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMAIIM3AIUU O0yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXAalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIMHA W
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIICHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUUYECKOW HAYKHM B KHU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEePEOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIEIOBATEIILCKON, TBOPYECKOW MW JPYTHX  BHJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TIpH
BBITIOJTHEHUU YYEOHBIX, I103HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeTbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKA CBOMX TOBAPUILEH C TMO3UIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE U XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMWH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHHIM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMU TEKCTaMH, CIPaBOYHOU



JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CpEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camMO0OOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH M YPOBHS OOy4YeHHs B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3IindyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOH ESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHMs]  TPEJAMETHBIX  3HAaHUW 1O  XWMHUU, OCO3HAHHBIA  BBIOOD
WHJUBUIYaJTbHON TPACKTOPUH MPOJOJDKEHHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM NMPpoheCCHOHAIBHOW EATeIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KAK HICTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyIECTBOBAHUS, NOHMMAHHE LEHHOCTU 3J0pPOBOr0 U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, IMOJIy9aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEed UX PELICHHS] MOCPEICTBOM METOJ0B XHMHH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaTHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMbBIC JJIS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC IOHATHS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YUeOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMN: PAaCKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTATH MUX XapaKTEepHbIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHSITHUSIMH), UCIIOIH30BATh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHbBIC, ICIYKTUBHBIC, 10 aHAJIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJEIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU PEHIeHUH Y4eOHO-TI03HABATENbHBIX 3a7]a4, C YYETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBISBIATh U XapPaKTEPU30BATH CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBble uccienoBarejabCcKue JeHCTBUSA:

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
NIPABIJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHHWIO, OPraHW3allMd W TPOBEIACHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POopMyIUpOBATH 0OOOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 mpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM MpPEACTABICHHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPaBOYHBIC
mocobus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOTHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIIOIB30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus WHOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMMmamu,
IpyruMH opMaMu rpauKu U UX KOMOMHAIUSAMU;

YMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce y4yeOHOH U
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelCTBHS:

yYMEHHMS 3a7]aBaTh BOMPOCHI (B X0/€ uajora 1 (WiK) JUCKYCCHH ) 1O CYIIECTBY
oOcyxJaeMol Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  O3HABATEILHOM
JCSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIUIO
PE3YJIBTATOB BBHIMOJHEHUS XMMUYECKOr0 IKCIepuMeHTa (J1abopaTopHOro OMbITa,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOro COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONINX MpPOOJieM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB U COIJIACOBAHMS
no3uiui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHue KPUTEPUEB IO OICHKEe KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAeNsaTh LENu ACSITeIbHOCTH, IUIaHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboiee »h(HEeKTUBHBIE CIIOCOOBI PEeIIeHNs] YICOHBIX H
MO3HABATEeNbHBIX 3aJa4, CaMOCTOSITEIbHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JCWCTBUU MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHMBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IIPe/jlaraeMble B YCIOBUU 3aJaHHH.

MNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mpeaMETHBIX pE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, creuudpuueckue s TOpeAMETHOM o0nacth  «XUMHS», BHUJIBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YYaIOIMIUXCS YMEHUI:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHUS, PEaKIUU 3aMelIeHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HEMOJspHAs KOBaJ€HTHAsl CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPACTBOpP, MaccCoBas JOJiA BeIIeCTBa
(IpoIeHTHAsI KOHIICHTpAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TU HOHITUS MIPYU ONMCAHUH BEUIECTB U UX MIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIEHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCJCHUS  DJEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
IPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynam, BHI XHUMHYECKOW CBs3U (KOBaJICHTHAass W HOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoit cucreme,
3aKOHOB COXpPAaHEHUsI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpymnma)», Mansie u
OoJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux diemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3EMEHTOB (COCTAB U 3aps/ AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpeiesieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEAKUuu (MO YUCIY M COCTABY Y4YaCTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAas ONMUCAHUE MPUMEpPaMU MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaUy€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCISITh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa MO (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMHYECKOM peakilny;

NPUMEHSITH OCHOBHBIE OIEpaIlii MBICTUTEIBHON JESTENHbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMAaTU3alNio, KIacCUu(UKAIHIO,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsI M3Y4YEHHS] CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BAaTh MPaBUJIaM MOJIb30BAHUS XUMHUUECKOM TOCYA0N 1 J1a00PaTOPHBIM
obopy/loBaHMEM, a TaK)Ke TMpaBWiIaM OOpallleHWs] C BeEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB 110 MOTYUYEHUIO U COOMPAHMIO ra3000pa3HBIX BEIIECTB
(BolOpoZla M KHCIIOpPOJa), MPUTOTOBICHUIO PACTBOPOB C OMpEAEIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOJAUTH
XUMHYECKUE SKCIEPUMEHTHI [0 PACIO3HABAaHUIO PAacTBOPOB LIEJIIOYEN U
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Ipyrue).

K koHily o0ydenus B 9 kjacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKUCJICHHSI, XUMHYECKasi PeaKIusi, XUMHUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHME, OOpaTUMbIE U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OTepHOCTH, XUMUYECKas CBSI3b (koBaJIEHTHA, WOHHAas,
METAJUTUYECKasl ), KpUCTAJUTMYECKas pEIIETKA, KOPPO3Us METAJIJIOB, CIIABBI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAebHO JOMYyCTUMAasl KOHIIEHTPALIUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TOHITUUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHU;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHHS (Qopmyl
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTPENIENIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAJUIMUYECKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUCHIBATh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTth TOHSATUS «rJaBHasg mnoAarpymnmna (A-rpynma)» U «nobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sApa, oOIIee YUCIO DJIEKTPOHOB M paclpelefieHue HX IO
AJNIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIUHEHUN B Mpelesiax MaJIbIX NEPUOJOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX AaTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCIICHHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITh YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALIMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pPEaKkuil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IHMUHBIX KIaCCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PeaKIluii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEeHTa 1o (opMylie COeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPAaBHEHHUIO
XUMHUYECKOUN peaKinu;

COOJTIO/IaTh TIPaBHJIIA TIOJIH30BAHU XUMUYECKOU MOCYAOH U IaOOpaTOPHBIM
o0opynoBaHMEM, a TakkKe TpaBWia OOpamleHuss C BEIIECTBAMU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IIPOBOJINTH PEAKIINH, IOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIOpUA-, OPOMHUI-, WOIUI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYECHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTEpaIlUi MBICTUTEIBHON EATeTbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHNIO, BHISBICHHE IPUYMHHO-
CJICICTBEHHBIX CBA3€H — JJI1 M3yYECHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MEepeHne, MOICIMPOBaHNE, SKCIIEPUMEHT (peajibHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznea 1. IlepBoHayanbHble XMMHYeCKHE TIOHATHSA
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
' MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
YeloBeKa
12 BemectBa 1 xuMuyeckue 15 | bu6moreka [IOK
' peaxkuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3znen 2. BaxkHeiinue npeacraBuTe n

HCOPraHU4€CKUX BECIICCTB

21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax 2 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitre 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubnuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pasaeny 30

Paspnean 3. Ilepuoanyeckuii 3akoH u llepuoaguveckas cucrema xumnueckux 31eMeHToB /I, . MenaeseeBa. CTpoenne aToMOB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepuoauueckas cucrema

3.1 XUMUYECKHX dieMeHToB [[. U 7 bubmmorexa [TOK
' T https://m.edsoo.ru/7f41837¢
Memnnene-eBa. CTpoeHue
aroma
XumMu4deckas CBS3b. Bubmiorexa [IOK
3.2 Orucrensro- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIE PEAKITUN
Hroro no pazgeny 15 bubmmoreka LOK
https://m.edsoo.ru/7f41837¢
Pese 3 bu6moreka [IOK
PBHOE BpeMi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS] JUCCOIUALIHS. g | | bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 | bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no pasaeny 25
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Pazgen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoiCTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetiime MeTajutbl U UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaomnias cpeaa
4.1 BemecTBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubmiorexa HOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 Bu6nmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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