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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (efiepaabHON padboyeil mporpaMMbl BOCTIUTAHUS
U C y4y€TOM KOHIIENIMKM TpenojaBaHus y4eOHOro mpenMera «XUMHS» B
oOpazoBaTenbHbIX opranu3anusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu na€T TMpeACTaBICHHE O IENIX, OOIed CTpaTreruu
o0y4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTeNbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBAeT pPACHpPECICHHEe €ro Mo KjaccaM M CTPYKTypUpOBaHUE IO
paszienaM M TeMaM MPOTPpaMMbl MO XHMHUHU, OMPENENSeT KOJWYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
0COOEHHOCTEW O00ydJarouuxcsi, OIpeaenseT BO3MOXHOCTH MpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XUMUU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIHbHOCTH OOYYaIOIIETrocss IO OCBOEHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QOopMUPYEMbIE XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPTrUUd M 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBO U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH  JJIE  CaMOpPa3BUTHUS |
dbopMupoBaHUS KyITbTYphl TUIHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEAOBATEIbCKUX YMEHUW, HEOOXOMUMBIX KakK B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOLIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B AKOJIOTUUYECKOE
oOpa3zoBaHue 00YyUYaIOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HAyKH XMMHUM Ha ONPEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYaIOUIMMUCS CHCTEMBbI TEPBOHAUYATBHBIX TOHITUNW XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa cojaepaHusi MporpaMMmbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxonaa K e€ uzyudeHuto. CopepkaHue CKIIaJIbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TTOHATUM O XUMHUUECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

— Ilepuoaunueckoro 3akona [I. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaAHHUA PACCMATPUBAIOTCS Ha OCHOBE OMIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOTHSS (DYHKIIUKA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3y4aeMbIX
BELIECTB.

OcBoeHue mporpamMMbl IO XUMHH  CIOCOOCTBYeT  (HOPMHPOBAHUIO
IIPEACTABJIECHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPObl, IEHHOCTHOI'O OTHOIIEHUS! K HAYYHOMY 3HAHHIO U METOJIaM
NO3HaHMsS B Hayke. M3ydyeHue XMMHHM MPOUCXOAUT C MPUBICYCHUEM 3HAHUM U3
paHee HU3y4YEHHBIX yueOHbIX mpenmeToB: «Okpyxaromuii mup», «buonorus. 5—7
Kiacce» U «dusnka. 7 Kinacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
JEATEeNIbHOCTHU YeJI0OBEKa U KaK OJIHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUNA —
BaKHEUIINX (DAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HayKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHUHU BEIIECCTB U XMMHUYECCKUX pEaKIuil, B
(bopMHUpPOBAaHUY U PA3BUTHH ITO3HABATEIIBHBIX YMEHUHN M UX MIPUMECHECHUH B YIeOHO-
MO3HABATENbHON M y4eOHO-UCCIE0BATENbCKON AEITEILHOCTH, OCBOCHUH TIPABUI
0e30MacHOro oOpaIieHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HU.

[Ipy u3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue e, KaK:

— ((opMupoBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAMOCTOSATCIBHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIONIUMCS YCIOBUSIM KHU3HU;

—  HamnpaBJICHHOCTh OOYYECHHMsI HAa CHCTEMaTH4YeCKOe TMPHUOOIICHHE
oOydJaroImmXxcss K CaMOCTOSTSIIBHOW TO3HABATEIBHON JCATEIHHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMMWH;

— o0ecriedyeHne yCIoBUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YJArOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIIFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIMI), MMEIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH U OLEHUBATH SBIICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NeSITETHHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS [EHHOCTH XHMHYECKHUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIOBOW JCSATENBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS 1 OKPYKAIOIICH MPUPOTHOM CPeIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIHTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGuis ¥ HANPaBICHHOCTH JATbHEUIIIETO
00yJeHHUSI.

OO6m1ee unciio 9acoB, OTBEIEHHBIX /IS U3yUCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 ywacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BemecTB. [loHsTHE O MeToMaX MO3HAHUA B XUMHUHU. YHCTHIE BEIIECTBA U CMECH.
Cnoco0sI pa3zjeneHus cMecei.

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

Xumunueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJICKYJISIpHast Macca. MaccoBasi 10JIs1 XUMHUYECKOTO SJIEMEHTA B COCIMHEHUU.

KonnuectBo BemecTBa. Moib. ModsipHas macca. B3auMocBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHUM.

@u3nuecKue U XMMHUUYECKHUE SIBIICHHS. XMMHUUECKasl pPeakius U €€ MpU3HAKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUs, 3aMEeIlIeHNsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMaMu oOpaleHusi ¢ 1abopaTOPHbIM 00OpPYAOBAaHUEM, U3YyUEHHUE M ONHCAHHE
bU3UYECKUX CBOHCTB O0Opa3IlOB HEOPTAaHMYECKHUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIUs BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHHE
METHOM TIPOBOJIOKH, B3aUMOICHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOIIOJCHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (1) nmpu HarpeBanum, B3auMoIeliCTBUE XkKene3a ¢ pacTBopom coiu meau (11),
U3Yy4YCHHE CTOCOOOB pa3/eNieHusi CMECEH: C TOMOIIBI0 MAarHuTa, (GUIBTPOBAHUE,
BBITIAPUBAHUE, TUCTHIULINS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA IMOBAPEHHOM
COJIM, HAOIIOJIEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsSI MAacChl, CO3/aHHE MOJENe MOJEKy
(IIapOCTEPIKHEBBIX ).

Ba:kHeiline nmpejacTaBuTe/ M HEOPraHUYECKUX BelECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MPOCTOE
BelecTBo. Haxoknenwe kuciaopoja B mOpupojae, (U3MUYECKUe W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucinopoaa. CrocoOb
MOJIyYeHHUsI KHUCIIOpoJa B Ja0opatopuu © OpoMblluieHHOCTH. Kpyrosopot
KHcyiopoaa B mpupoje. O30H — amIoTponHasi MOAU(pUKAIUS KUCIOPOaa.



TemoBoil >P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJIEHUE apHUKOBOTO 3 (ekTa, pa3pylieHUE 0O30HOBOTO CIIOS.

Bonopon — anemeHT u poctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
dbu3nYeCKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOKI ToTydeHus. KUcIoTh
U COJIN.

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

Odusznyeckue CBOMCTBA BOJABL. Bojga kak pacTBOpuTesb. PacTBOpHI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbl B IPUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHennii. Oxcuawl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknarypa okcumoB. ®Pusznueckue M XUMHUYECKHE
CBOMCTBa OKCUIOB. [TonyueHne okCcuoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiaTypa ocHOBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydenrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axtuBHocTn MetamuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEACIEHNUE CONEPKAHUSA KUCIOPOIa B BO3/IyXE, MTOIyUYECHUE,
coOupaHue, pacro3HaBaHWE U M3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIOBHS BO3HHMKHOBEHUS U
IpeKpaIieHus ropeHus (Toxkapa), 03HaKOMJIEHHE ¢ 00pa3aMu OKCUIO0B U OTICAHHE
UX CBOICTB, IMOJy4yeHHE, COOUpaHUE, pACIIO3HABAHWE M W3y4YEHUE CBOWCTB
BoJOpoAa (ropeHue), B3auMoeicTere Bojopoaa ¢ okcuaom meau (1) (BozmoxHo
MCTIOJIb30BaHNE BUICOMATEPUAIIOB), HAOIIIOICHIE 00Pa3I0OB BEIIECTB KOJTUIECTBOM
1 ™Momb, uccinegoBaHWe OCOOEHHOCTEH pacTBOPEHHsI BEUIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCIHCTBUE BOJbI C MeETaJIaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME  BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOJIEHUE N3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEIOYEH, N3yYEHUE B3aUMOICCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIN3alluY, MOJYYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJlIa JPYTUM U3 pacTBOPA COJH, PEUICHUE YKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BakHenIne Kiacchl HEOPraHMYECKUX COCIUHEHUI.

IHepuonnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCCU(UKAIUM XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE M IIEJTOYHO3EMEIbHBIE METAJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCUIBI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XUMUYECKUX JIEMEHTOB [l.
N. Menpneneesa. Kopotkonepuoanas u jimuaHonieproiHast popmsl [lepuoanueckoit
cuctembl xumudeckux snemeHtoB [[. WM. MennaeneeBa. Ilepuonbl U TrpyIiibl.
®U3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  000JI04Ye€K aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U IEPHOIAM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB [UJIA pa3BUTHsA Hayku W npaktuku. [[. 1. MenpeneeB — y4yé€Hbld U
IpaK1aHHH.

Xumunueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHus U BocCcTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakinu pa3ioKeHHs], COeTUHEHNUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMETHBIX CBSI3€M MPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJAb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIN (akT, TUIOTE3a, TCOPHS,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dwusnka: Matepus, aTOM, JJICKTPOH, POTOH, HEUTPOH, MOH, HYKJIUI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUM 3apsijl, BEIIECTBO, TEIO, OOBEM,
arperaTHOe€ COCTOSIHME BEIEeCTBA, Ta3, (U3WUYECKHEC BEIMYWHBI, CIUHUIIBI
U3MEPEHUSs, KOCMOC, IIaHEThI, 3BE3 b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPabl, TOPHBIE MOPO/IbI, MOJIE3HbIE
UCKOTIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BenrecTBo 1 XUMHYeCKAsI peaKIUst

[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYCCKUX 3JIeMEHTOB /1.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOA0B, KNS, KAJIbIUA U UX COCTHHCHHH
B COOTBETCTBHHM C TIOJIOXKCHMEM »JJeMeHTOB B Ilepmomnueckold cucreme W
CTPOEHHUEM UX aTOMOB.

CtpoeHne BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCMMOCThH CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMYECKOW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHUE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTaHUYeCKHX
COCIMHEHUI, TeHETHYECKas CBSA3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TeIIoBoMYy d(ddekry, 1o
U3MEHECHHIO CTETICHEW OKMCICHHUS XMMUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, TIO
YUaCTHIO KaTalnu3aTopa). JK30- M SHIOTEPMHUUECKHE PEAKIIUU, TEPMOXUMHUICCKUE
yYpaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHATHEe O TOMOTEHHBIX U T€TEPOTECHHBIX
peakuusx. llonsitue o karamuse. [IonsTue 0 xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XHMUYECKOW pPEaKIUd W TOJIOKEHUE XHUMHYECKOTO
paBHOBECHHI.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMH,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTETBHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM
OKHUCJIMTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMA ¢  HMCIOJB30BaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHHW3M IUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUST PeaklMii HIOHHOTO 0OMeEHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIC YypaBHEHHs peakunid. CBONCTBA KHUCIOT,
OCHOBAHHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLMALIIH.
KauecTBeHHbIE peakuiuu Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJAEISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJ0puaa HATpHs ), UCCIIE0BAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEaKIuu OT
BO3JICHCTBUA  Pa3IUYHBIX  (AKTOPOB, UCCIENOBAHUE AJIEKTPOMPOBOJHOCTHU
pPacTBOPOB BEIIECTB, MTPOIIECcca AUCCOLUALIUU KUCTIOT, MIEJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BaHUE BHUEO MaTepUajoB), MPOBEICHUE ONBITOB, WIUTIOCTPUPYIOLIIUX
NpU3HAKU TPOTEKAaHUsl peakluuii HOHHOro ooOmeHa (oOpa3oBaHuE oOcajka,
BbIJIEJICHWE Ta3a, O0Opa30BaHHE BObI), OMBITOB, WLTIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEeHue, peaklUMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX pEaKIUii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapakTtepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA IpUMepe Xyiopa (B3auMOACHCTBUE
C MeTaJUlaMH, HeMeTajlaMH, Iuesnoyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YeHHE, NpuMeHeHue. JlelictBue xjaopa Wu
XJIOPOBOZIOPOZA HA OPTaHU3M 4YeI0BeKa. BaxxHenme XJI0puabl M UX HaX0XKICHUE B
IIPUPOLE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (u3nyUecKue CBOWCTBA
HPOCTHIX BEIIECTB — KUCIOPOJIa U Cepbl. AJTIOTPOIHbIE MOIU(DUKALIUN KUCIOPOAa
U cepbl. XuMHUYecKkre cBoiicTBa cepbl. CepoBOIOPOA, CTpOCHHUE, (PU3MUEcKHe U
XUMH4YECKUEe CBOMCTBA. OKCHJIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJOB.
CepHas kuciorta, GuU3nyecKue 1 XMuMHUYEeCKHe CBOMCTBA (00IIME KaK MPeICTaBUTENS
KJacca KUCJIOT M crhenuduueckue). XUMUYECKHE PEaKIMH, JIeKaIlhue B OCHOBE
MIPOMBIILJIEHHOTO CIOoco0a MOMy4YeHUs CEepHOM KHUCHOoThl. [IpumeHeHue cepHoM
KUCIOTBl. CONMM CEepHOW KHUCIOTHI, KAa4eCTBEHHAas peakluHs Ha CyJb(ar-uoH.
Haxoxnenue cepbl M €€ COCAMHEHWM B MNpHUPOJEC. XUMHUUYECKOE 3arpsi3HCHUE
OKpYXaIOLEl Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3J/lyXa U BOJAOEMOB), CIIOCOOBI €0 MPEAOTBPAILICHHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHHS. A30T, pacIpOCTpPAHEHHE B MPHUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictBa. KpyroBopotT azora B nmpupoae. AMMHaK, €ro
dbu3uYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coiau aMMOHUS,
ux (U3NYECKHE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kiacca KHUCIOT W craeruduueckue).
Hcnons3oBanue HUTPATOB U COJICH aMMOHUSI B KaU€CTBE MUHEPAIBHBIX YIOOPECHUH.
XUMHYECKOE 3arpsi3HeHNE OKPY Kalollel cpe/ibl COeTMHEHUSIMU a30Ta (KUCIOTHbIE
JOKIM, 3arps3HeHuEe BO3Ayxa, MO4YBbl U BOAOEMOB). docdop, amioTpornHbie
moaudukauuu gocdopa, pusuvyeckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas xuciora, GuU3MUECKHUE U XUMUYECKHE CBOMCTBA, MOJIyYCHHE.
Ucnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATBHBIX yI0OPEHUN.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIEC CTETIEHN OKUCIICHUS. Y TIIepO/I, AJTIOTPOIHbIE MOAU(DUKAIIIH,
pacnpocTpaHeHre B IpuUpoje, PU3NYECKUe U XUMUYECKUEe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrimepona B mnpupone. OKcuabl yriepoja, UX (QU3MYEcKHe Hu
XUMHYECKHUE CBOMCTBA, JEHCTBME HA JKUBBIE OpraHU3Mbl, TMOJIYYEHHE W
HNpUMEHEHHE. DKOJIOTHYeCKre MpoOJIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (1V),
rUnoTe3a TJI00ATbHOTO MOTEIUICHHUs] KIMMaTta, MapHUKOBBIN 3¢ dexT. YronbHas
KAcioTa U e€ conu, uX (U3MYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTU U CEIBCKOM XO3SIICTBE.

[lepBoHauanbHbBIC TOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COCIMHEHUAX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTH),
NPOJYKTHl UX TepepadoTKu (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMONOTMYECKN BAXKHBIX BEIECTBAX: JKUpaX, OCNKax, YriieBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHECHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npumeHenne. CoeAMHEHUs KpeMHus B ripupojie. O01ue npeacTaBieHus 00 OKCUie
kpemuus (IV) u kpemuueBoi kuciore. CUIUKaThl, UX UCIOJIL30BAaHUE B OBITY, B
IPOMBIIIJIEHHOCTU. BakHeillre cTpouTeNbHbIE MaTepHualbl: KepaMuKa, CTEKJIO,
IIeMeHT, OeToH, kene300eToH. I[IpobnemMbl 0€30MacHOTO  MCIOJb30BAHUS
CTPOUTENIbHBIX MAaTEPUAIOB B MOBCEHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



UX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajoreHoB M WX COCJAMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUIACOMATEPHUATIOB),
HaOII0/IeHHEe TIpoliecca 0O0YIJIMBaHUS caxapa Mo ASHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTHI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIOTHI,
POBECHUE KaUYeCTBEHHOM peakIuu Ha cyJb(aT-uoH u HaOJII0/IeHHEe MTpU3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMH a3ora, gocdopa u ux
coeIMHEHU (BO3MOXKHO UCIOJIb30BaHUE BUJIEOMATEPUATIOB), 00pa3liaMy a30THBIX
u (ocopHBIX yI0OpeHHi, TogydeHrue, COOMpaHue, pacro3HaBaHUE U HU3yUYCHUE
CBOWCTB aMMHaKa, MNPOBEIACHHE KAYECTBEHHBIX pEAKIMN HAa HMOH aMMOHHUS U
dochar-uoH u U3yYeHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbI0 (BO3MOKHO HCIMOJIb30BAHUE
BUJIEOMATEpPUAIOB), HW3yUYCHHE MOJEICH KPUCTAIUIMYECKUX pPeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOIHKu pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYEHHE,
coOupaHue, pacrio3HaBaHWE M M3YyYEHUE CBOWCTB YIJIEKUCIIOTO ra3a, MpOBEJCHUE
KayeCTBEHHBIX peaklui Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
IPOTEKAHUs, O3HAKOMJIEHUE C TMPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/Jad Mo TeMme «BaxHellue HeMeTallbl U HX
COEIMHEHUSD.

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHuss B llepumogmueckoit cucreme xumuyeckux nsiaemeHtoB [l H.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTainueckasl CBA3b U
METaJUIM4ecKass  KpUCTAJIMYecKass  pem€rka.  DNEKTPOXUMHUYECKUM  psif
HaNpsDKeHU MeTanaoB. OU3NYEeCKue U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
crocoObl  ToMy4deHus: MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a)
U X MIPUMEHEHNE B OBITY U TPOMBIIIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXO0XICHHE B IPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUAPOKCUABl HaTpusit M Kanus. lIpruMeHeHHe IIeOYHBIX METAIIOB U HUX
COEIMHEHU.

[[leovyHO3EMENBHBIE METAJUIBI MAarHMi W KaJbLUW: TOJOXXECHUE B
[Tepunoanueckoil cucreme xumuueckux demMeHToB 1. 1. MenaeneeBa, CTpoeHue Ux
aTOMOB, HaXOXJeHUE B npupoae. Ouznueckrue u XMMUYECKUE CBOMCTBA MarHus 1



Kaublusl. BaxuHeiie coequHeHust Kanbius (OKCU, TUIAPOKCU, cOn). ZKECTKOCTh
BOJIbI U CLIOCOOBI €€ yCTpaHEHUSI.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMHUYECKHE CBOMCTBA atfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenaeneeBa, CTpOEHHUE aToMa, HAaXOXJeHUE B mnpupoje. Ddusznueckue u
XHUMHUYECKHE CBOMCTBA xkee3a. OKCHIbl, TUApOoKcHabl u conu xene3a (1) u sxenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C o0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHHE  PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHJA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB >XKECTKOM BOBI, MPOILIECCA TOPEHUSI Kejle3a B KUCIOPOJE
(BO3MOXHO  HCIIOJB30BaHUE  BUIEOMATEpPUAJIIOB), IPU3HAKOB MPOTEKAHHUS
Ka4eCTBCHHBIX PEAKIUil HAa MOHBI: MarHUs, KaJIbIIWs, AIFOMUHMS, IIMHKA, sxene3a (11)
u xene3a (1), menu (Il), HaGarOomEeHMEe W ONMMCAHHE TPOILIECCOB OKpPAIIMBAHMUS
IUJIJaMEHH HMOHAMHU HATpus, Kajiusg M KaJblHs (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCHIA aTIOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHUE 3KCIIEPUMEHTANIBHBIX 3a7ad Mo Teme «BaxHelmmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHNE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momomb mpu
XUMHUYECKHX 0YKOrax U OTPaBICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHLIEHTpauus Bewects, nainee — [1JIK). Poias XxumMuu B pemieHnn 3KOJIOTHYECKUX
pooeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M IMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHM, SBISIOMINXCS CUCTEMHBIMH JJISI OT/IENbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmue ecTecTBEHHO-HAy4YHBIC TOHSATHUS: HAYYHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KIacCUPUKAIUI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICIHPOBAHUE, H3MEPEHHE, MOJEeNb, SBJICHHUE, MAaPHUKOBBIMI
3¢ PeKT, TeXHOIOTUsI, MAaTEPUAIIbI.

dwusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PalOaKTUBHOCTD, MOJIEKYIIa, ANEKTPUICCKUI 3apsi, IPOBOTHUKH,
HOJYNPOBOAHUKHY, AMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHYECKAs
pemérka, CruiaBbl, (PU3UYECKHE BEIMYMHBI, €AMHHUIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEpATbHBIC
yIoOpeHwsI, MUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATeIbHbIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE TTOPO/IbI, TIOJIE3HbIE
MCKOITaeMbI€, TOTUINBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B XOJie OOy4eHHs] XMMUU B €IUHCTBE Y4YEOHOH H
BOCIUTATEIbHOUN 1€ TETbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM U HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJCAWI0, TMOHMMAaHUs 3HAYCHUsS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHON HMH(OpMaLUE O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIe0BATeILCKOM, TBOPYECKOM W JPYTHX  BHJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TIpH
BBITIOJTHEHWU YYE€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUN YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B TIPOIECCE ITOM yaeOHOM NesATeTbHOCTH, TOTOBHOCTHU OIIEHUBATh
CBOE MOBEJCHUE M MOCTYNKA CBOMX TOBAPHUILEH C MO3UIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIIEACTBUN OCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHHUS O BEUIECTBE M XHUMHUYECKOM pPEaKIUU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTABIISIONINE
OCHOBY [l IOHMMAHMS CYIIHOCTH HAayYHON KapTUHBI MUpa, NMPeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUS NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOJTHOMN CPEIoi, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBbIE Jii OOBSICHEHHS HAOJIOaeMbIX IMPOILIECCOB M SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C y4yeOHBIMU TEKCTaMHU, CIPABOYHOU



JUTEPATYypOH, JOCTYIMHBIMH TEXHUYECKUMHU CpeACcTBaMU HWHOOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPAaBJICHHOCTH U YPOBHS OOYy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KM3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHUE BPEIHBIX MPUBLIYCK (YIIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpEeHHUSI),
HEOOXOAUMOCTH COOJIFOZICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAICHUU C
XUMHYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u TpyJa pa3IMuHoro poja,
yBa)XEHUE K TPYAY U pe3yJibTaTaM TPYAOBOH JIESITEIHLHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
UHAUBUAYATBEHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo¢deCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAHMS, TOHUMAHHE IIEHHOCTH 3J0POBOTO W
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MUecCKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOEHUS
paBWII 0€30MACHOTO MOBEACHUS TP padoTe ¢ BEIECTBAMH, a TAK)KE B CUTYyaIU X,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M MyTEel WX pEeIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBINIICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUs MUPOBO33PEHUS OOIICHAYUHbIE TOHATUS (3aKOH, TEOPUSL, IPUHIINII,
runore3a, (akr, cucrema, NPOILECC, DKCIEPUMEHT U JPYroe.), KOTOpHIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIEC YueOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpPbIE 00ECHEeunBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE eiicTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TOHSITHN (BBIACTSATH UX XapaKTEepPHBIE
MPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJIsI O0BSICHEHHS OTIEIbHBIX (DaKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIICJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCyXACHUS (MHIYKTUBHBIC, ICYKTUBHBIC, TI0O aHAJIOTHN),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEeMbIE B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHUMBOJI JJIEMEHTa), XUMHUYeckas Qopmyla U ypaBHEHHE
XUMHYECKOW peakiuy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX 00BEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIuu,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3U U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI 11T POPMUPOBAHMS TUIIOTE3HI TIO IPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUYCHUYECKUX OJKCIEPUMEHTOB, yMEHHEe HaOmogaTh 3a XOJOM TIpoIlecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €r0 Pe3yJabTaT, POPMYyIUpPOBATH 000OIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 mpojeiIaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM IpPEACTaBICHUS, MOTYy4YaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJIIpHAsl  JIMTEpaTypa XUMHUUYECKOTO COJEp)KaHHs, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
nH(OpPMAIMM M COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [JIsl BBIIIOJIHEHUS
y4eOHBIX M MMO3HABATENIbHBIX 33/a4 ONPEAEIEHHOIO TUIA, IPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEIIbHO BHIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBlieHus HHOpMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxraeMol Tembl, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MIPEJIOKEHHON 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
NESTENHbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YNIBTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIepUMeHTa (J1abopaTopHOro OIbITa,
1a60paTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBPHOM WM MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMS
COBMECTHBIX JICMCTBHH, OmNpenelieHne KpPUTEpPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHUE CaMOCTOSATEIBHO OINPEAENATh LEJIH IeATEeIbHOCTH, IUIAHHPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee »((PeKTUBHBIE CIIOCOOBI PEIICHHs] YICOHBIX H
[O3HABATEIbHBIX 3a/1a4, CAaMOCTOATEIBHO COCTaBIISATb WM KOPPEKTUPOBATH
NPENJIOKEHHBIA AJITOPUTM JCHUCTBUM TPU BBINOJHEHUU 33JaHUM C YYETOM
IOJIyY€HHsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHONM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NedcTBUM, crneuuduueckue s NOpeaMeTHor obnactu  «XuMHUs», BHIBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry o0yuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YYAIOIIUXCS YMEHUI |

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pasJIOKEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, 9K30- ¥ SHJIOTEPMUUYECKUE PEaKIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBs3b, MOJIIPHAsI U HEMOJspHAs KOBaJE€HTHAsl CBS3b, MOHHAS
CBA3b, HWOH, KaTWOH, AaHWOH, pAacTBOpP, MaccoBas JOJis1 BeEIleCTBa
(MpouEeHTHAsi KOHLEHTPALIMsl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTH AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHJI XUMHYECKOW CBs3U (KOBAJICHTHAss M WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlIMEe TEPHUOJIbl, COOTHOCUTH OOO3HAUYCHHUS, KOTOPbIE HUMEIOTCA B
tabnuie «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX FIEMEHTOB (COCTAB U 3aps AApa, 00ILIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(HUIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHWYECKUE BEIECTBA,
XUMUYECKUE peakiuuu (M0 YUCIy M COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO 3JIEeMEHTa MO (opMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO
XUMUYECKOU peaKInu;

PUMEHSATH OCHOBHBIC OIEPaIliy MBICTUTEILHON ACSATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3allio, KJIacCUPUKaIHUIO,
BBISIBICHUE TMPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeIOBATh MPaBUJIaM MOJIb30BAHUS XUMHUUECKOM MOCYI01 U 1a00paTOPHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBWIaM OOpallleHHs] C BeEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(Bomoposa M KHCIOpPOAA), IPUTOTOBIEHUIO PACTBOPOB C OINPEACIEHHON
MacCcOBOW J0JIe pPacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMUYECKHE SKCIIEPUMEHTHl MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCTIOT C TIOMOIIBI0 MHIUKATOPOB (JIaKMYC, (eHondTanenH, METHIOPAHK

U ApYyrHe).

K xon1y o0ydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUH:

pPacKphpIBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHSATHW: XUMHYECKUH
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEIJIOBOM 3(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIMTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKas CBSI3b (koBaJIEHTHAS, VMOHHAaA,
MeTaJUTM4ecKas ), KpUCTauInuecKas peméTka, Koppo3us METaioB, CIJIaBhI,
CKOPOCTh XMMHUYECKON PEaKUIHH, MPEAEIbHO JOMYyCTUMAash KOHUCHTPAIU
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHHUI XUMUUYECKUX PEAKIINH;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIWHEHUH 1o ¢GopMmynaMm, BHII XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
PEETKH KOHKPETHOT'O BEUIECTBA;

packpeiBath cmbica Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHas mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OONbIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmiee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
ANEKTPOHHBIM CII0sIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B M3MECHECHHH
CBOWCTB JJIEMEHTOB M HUX COCAMHECHUHN B MpeAenax MaJbIX MEPUOJOB H
[JIaBHBIX MTOArPYII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYECKUE
CBOWMCTBA MPOCTBIX M CJHOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
MpUMEPAMHA MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHS DBJEKTPOJUTHUYECKONM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEW, TOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
TIOCPEICTBOM COCTaBJICHHS JICKTPOHHOTO OajaHca STUX PEeaKIluii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYFO MacChl BEIIIECTB,
MacCOBYIO OO0 XHMHYECKOTO »JJeMeHTa TOo (opMmyrne COeIUHECHHS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIB30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakKe TpaBUja OOpamIeHUs C BEIIeCTBAMHU B
COOTBETCTBHH C WHCTPYKIUSMH TIO BBIMIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIESCTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOAUTH PEAKIIMH, TOATBEPKIAAIONTNE KAYECTBEHHBIN COCTaB pa3InYHbIX
BEIIECTB: PACMO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHA-, WOAMI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTIEpaIlii MBICTUTEIBHON JESTENHbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEeMAaTU3AIUIO, BBISIBJICHUE PUINHHO-
CJICICTBEHHBIX CBA3€H — /I U3YYECHHsI CBOWCTB BEIIECTB M XMMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MepeHne, MOICIIMPOBAHNE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (N (POBbBIE)

n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6moreka [IOK
MIPAKTUYECKON JEATEIbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
19 BemectBa 1 xuMuyeckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
00 oxcruaax https://m.edsoo.ru/7f41837c
29 Bomopoa.Ilonstue o kucimorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumuieckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU
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[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmmoreka [{OK
31 XMMHIECKHX SneMenToB JI. 1. ! https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aroma
XUMHYECKASA CBA3b.
3.2 OKUCIUTEIILHO- 8 bubmorera [JOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6moreka [IOK
" 1
TOTO TO pasiery 5 https://m.edsoo.ru/7f41837c
PesepBHOE Bpema 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHHne
Ne (uudpossbie)
pa3aesoB U TeM KonTposbubie | IlpakTnueckue
n/n Bcero o0pa3zoBaTe/ibHbIE
NporpamMmbl padoThI padoTsI
pecypchl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHME N
11 yrayOneHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeIoB https://m.edso00.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHEBIE
12 3aKOHOMEPHOCTH 4 bubnuoreka [IOK
' XUMHYECKHAX https://m.edsoo.ru/7f41a636
peakuui
DIEeKTPOTUTHIECCKAs
JIUCCOIAAIINSL.
1.3 XuMHueckue 8 1 1 bubmorexa HOK
' https://m.edso00.ru/7f41a636
peakiuu B
pacTBopax
Utoro no pazneny 17
Pa3pen 2. Hemerasiibl ¥ UX COeTUHEHU ST
Oo6ras
XapaKTepUCTUKA Eub 110K
HOINOTEKA
2.1 XUMHYECKUX 4 1

3reMeHToB VIIA-
rpymmbl. ['anoreHs

https://m.edsoo.ru/7f41a636
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91 OO01mas XxapakTepUCTUKA XUMUYECKHIX JIEMEHTOB 4 bubnmoreka [JOK
' VIIA-rpymmst. T'anorens: https://m.edsoo.ru/7f41a636
99 OO61as XxapakTepuCTUKa XUMUUYECKUX AIIEMEHTOB 6 bubnuorexa [JOK
' VIA-rpymmet. Cepa u €€ coeIuHCHUSI https://m.edsoo.ru/7f41a636
53 OO6mast XxapakTepuCTUKa XUMUUYECKUX AIIEMEHTOB 7 bubnuorexa [JOK
' VA-rpynisl. A30t, Gpochop 1 UX COEAUHEHUS https://m.edsoo.ru/7f41a636
OO01as XxapakTeprucTUKa ec AIIEMEHTO
24 NAcrpymms Vereponn spevmi . Enbmonaca LIOK
' PYHHAL PORHXP https://m.edsoo.ru/7f41a636
COCTMHEHUS
Hroro mo pazueny 25
Pazgea 3. MeraJLiibl 1 MX COeIMHEHM S
. bu6mmoreka [IOK
31 Obue CBOACTBA METaIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkneimme MeTaJUIbl 1 UX COETUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazgeny 20
Pasznen 4. Xumusi v oKpy:Kamomas cpeia
4.1 BemectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 bubmorexa HOK
' - P https://m.edso0.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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