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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPEICNICHHE €ro Mo KjaccamM M CTPYKTYpUPOBaHHUE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOTO  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil U3yueHus MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIIECHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JCSTENBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €JMHCTBO MPUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBieHUss B OOYyYEHHU XUMHUU OOECIEUMBAIOTCH CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona k e€ uzydeHuto. CojaepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HAHUA pacCMaTPUBAIOTCS Ha OCHOBE ASMIHUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. VM3ydeHuWe XUMHU MPOUCXOJHUT C MPUBICYECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YeJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapakTepa, fA3blKa HayKu, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHUU MpaBWJl O€30MacHOro oOpalieHus ¢ BEIIeCTBAMH B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU,

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (QYHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYKaIOUIEro MHUpa, MCIHOJIb3ysl 3HAHUS W OIBIT, MOJYYEHHBIE MPU H3yYEHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalolmUMXCs TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXpaHEHHMsI CBOETO 3J0POBbs U OKPYKAIOUIEH TPUPOTHON CPELIBI;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU YE€JIOBEKAa. XUMHUS B CUCTEME HaAYK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BelIeCTB. XUMHUYeckue ypaBHeHus. Krnaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyYEHHE M OMHCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa ¢ KHCIIOTOM) SBICHUM, HAOIIOACHHE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroinb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel M0 XUMHYECKUM YPaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU yeloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue MW XUMHYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

I'eneTnyeckas cBA3b MEXKY KJIaCCAMU HEOPraHMYECKUX COETUHEHHM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3liaMud OKCHIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaublieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUACOMATEPUAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, PEAaKUUWd HEUTpaau3aluy, MOJyYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(POTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u Tpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEpUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 Pa3BUTUA Hayku W mnpaktuku. [[. 1. MeHneneeB — y4€HbId U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucneHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH JJI1 OTAEJBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aToM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOW CBSI3U. THUIIBI KPUCTATINYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsaTue 0 xumuueckoM paBHoBecuu. DakTOpHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX pPEAKIUMKA € HCIOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. Y ciioBusi MpOTEKaHUSI peaKIuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DJICKTPOIPOBOIHOCTHU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCIICHHE Ta3a, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIE CTeneHu okucieHus. CTpoeHue M (pu3mvYecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUuYeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCI0Thl. COM CEpHOUM KUCIIOThI, KAUECTBEHHAS PEAKIIUS Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mass xapakrepuctuka 31aeMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
uX pU3NYECKHE U XUMUYECKUE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHHE OKPYXKalollel cpejibl COeTMHEHUIMH a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Monu(UKALMK, PACIPOCTPAHEHHE B TMpuUpone, (HUINUECKUE U XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1yI00aJIbHOTO TOTEIJICHUSI KIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHenue. CoenuHeHHWsT KpemHHS B mpupoxae. OOmme mnpeactaBieHUs: 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOWCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOOICHUE TIpoIiecca OOYTJIMBaHUs caxapa MoJ JAeHUCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa U UX COCAUMHEHUN (BO3MOXKHO HCIIOIh30BaHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojyuyeHue, coOupaHue, pacrlo3HaBaHUE M U3y4YeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHeHIne HeMeTaJUIbl U UX COETUHEHUI)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHusi aToMOB. CTpoeHHe MeTalioB. MeTaiinueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrnnaBbl (CTajdb, YYryH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kamusi). OKCUIbI U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAX0XJI€HUE B npupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoxKJaeHue B mnpupone. Pusuyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCU B U conn kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHbIX pPEaKIMii HA MOHBI: MAarHWs, KajbLUs, aJIFOMUHUA, LIUHKA, JKEJie3a
(1) u xenesa (1), meau (1), HaOIIOACHME U OMHCAHHUE MPOIECCOB OKPAIIMBAHMS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS M OKpPY:Ka0LIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beuiects, aanee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 MCIOJIb30BaHUE KaK OOIIMWX E€CTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIACCH(PUKAIKS, TEePUOANIHOCTh, HAOIIOICHNE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJIA, JJICKTPHUCCKUH 3apsj, MPOBOIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN JESATEIIBHOCTU B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIn4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW MAESTENbHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEAEHUE M TMIOCTYNKA CBOUX TOBAapULIEH C MO3HUINHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABISAIOLIME
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABaTEJIbHbIE MOTHBBI, HANPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMA TEXHHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBW O€30MacHOCTH TMpU  OOpalleHUuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIyYaeMbI€ MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTe3a, (DAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHBIC YUeOHbIC IEUCTBUA (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHUHU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpPOlleCCE TO3HAHHWS TOHATUS (TIPEJAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TMPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATh MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOTO THMA, IPUOOPETEHUE OMBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIaeMble 3aJladyll  HECIOKHBIMU CXEMaMH, JHharpaMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCHOpPTAa HA COCTOSHHE OKpYKarollell NpupoIHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  MO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS Yy4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepasibHOW pabodeil mporpamMMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaLIUSIX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECHh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBINM CJIOW aToMmMa, aTOMHas OpOUTallb, PAJAUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B  OHMHApHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHWE NEPUOJANYECKOM 3aBHCUMOCTH CBOIICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKHUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenneneeBay C UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY U COCTaBy YYACTBYIOIIUMX B PEAKLIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHMS, MACCOBYIO JIOJIO BEIECTBA B PacTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XUMHYECKHX PpEAKUUH, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUUSIMU IO BBIINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M OPOBOAUTH  XUMHYECKUE  OKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHH: XUMUUYECKUUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peaknud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX TIOHSATUM U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCAMHEHUM, TUIl KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHasg mnoxarpynna (A-Tpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, OOIIee YHUCIO DIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMHUYECKHE SJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OMNHUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEGHHSA pEaKIui, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHSA,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YIIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE Buabl nesiTeJibHOCTH €
HaumeHoBaHue .
Ne (uu¢possbie) yueToM padoueit
pa3/e/ioB  TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3zoBaTte/ibHbIE NporpamMmbl
NporpamMmbI padoThI padoTsI
pecypchl BOCIIUTAHUS
Paszgea 1. IleppoHavajibHble XUMHYECKHE MIOHATUSA
HaGmronenue
HaIpaBJIeHHOE Ha
IIEHHOCTHOTO
OTHOIIICHHS K
OTEYECTBEHHOMY
KYITbTypHOMY,
HUCTOPUYECKOMY U
HAay4YHOMY HacJeIulo,
MMOHUMAaHUS 3HAYEHUS
XuUMUsI — BaKHas N
XUMHYECKON HAYKH B
obrnacts ’KU3HH COBPEMEHHOTO
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK oOuiecTna,

MPAaKTUYECKOU
JeSITeNIbHOCTH
YernoBeKa

https://m.edsoo.ru/7f41837c

CHOCOOHOCTH BJIAJICTh
JIOCTOBEPHOM
uHpopManuen o
nepeoBhIX
JOCTH)KCHUSIX U
OTKPBITUSAX MUPOBOI
Y OTEYCCTBECHHOMN
XUMUH,
3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHSIX
00 ycTpoiicTBe MUpa U
obmecTBa



https://m.edsoo.ru/7f41837c

DBpUCTHYECKAs

Oecena HampaBJICHHAS
Ha MPEACTABJICHHS O
COIMAJIbHBIX HOpPMax U
npaBUiIax
MEXKITUYHOCTHBIX
OTHOUIECHHI B
KOJIJICKTUBE,
KOMMYHHUKaTUBHOU
KOMIIETEHTHOCTH B
00IIIeECTBEHHO
MOJIe3HOH, y4eOHO-
HCCIIeIOBATEIIHLCKOM,
TBOPYECKOM U APYTUX
BUJIAX JCSTEIbHOCTH,
TOTOBHOCTH K
pasHOOOpa3HOi
COBMECTHOU
JESITeIbHOCTH MPU
BBITIOJIHEHUH Y4€OHBIX,
MO3HABATENbHBIX 33]1a4,
BBITIOJTHEHUH
XUMHYECKUX
AKCIEPUMEHTOB,
CO3JJaHUH Y4EeOHBIX
MPOEKTOB, CTPEMJIICHHS
K B3aUMOTIOHUMAHUIO U
B3aMMOIIOMOIIU B
Ipouecce 3TOu
yueOHOM e TENbHOCTH,




FOTOBHOCTHU OIICHUBATH
CBOE MOBEJEHUE U
MOCTYIIKU CBOUX
TOBapUIIEH C TO3ULIUU
HPaBCTBEHHBIX U
MIPaBOBBIX HOPM C
Y4YETOM OCO3HAHUS

HOCJIEACTBUHU
IMOCTYIIKOB.

1.2

BemectBa n
XUMHUYECKUE PEAKIINH

15

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

becena no pazsutuio
MHPOBO33PEHUECKHUX
IIPEACTABICHUH O
BEIIIECTBE U XUMHUUYECKOU
peakiuu,
COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
COCTABJISIFOIIAE OCHOBY
JUTSl TOHUMaHUs
CYIIIHOCTH HayYHOU
KAapTHUHBI MUpA,
MpeACTaBICHUS 00
OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTUS IPUPOIBL,
B3aMMOCBSI35IX UEJIOBEKa C
IIPUPOHOM Cpesoi, O
pOJI XMMUU B TO3HAHUU
ATUX 3aKOHOMEPHOCTE;



https://m.edsoo.ru/7f41837c

Uroro mo paznueny 20

Paznen 2. Baxueiime npeacrtaBuTe/ M HEOPraHN4eCKUX BelleCTB

becena nanpaBneHHas
Ha II03HABaTCIBbHBIC
MOTHBBI, HAIIPABJICHHBIE
Ha MOJTYYeHHUEHOBBIX
3HAHWH 110 XMMHHU,
HEO0OXOIUMBIE IS
00BsICHEHUS
HaOJIFOJaeMBIX
MPOLECCOB U

SIBIICHHI,
MMO3HABATEILHOM,

Bo3nyx. Kucnopon. bubmorexa LIOK MH()OPMAHOHHOH 1

2.1
TTousarue 00 oxkcumax https://m.edsoo0.ru/7f41837¢c

YUTATEIHLCKOU

KYJIBTYpbI, B TOM
Yrclie HaBBIKOB
CaMOCTOSTEIbHOMN
paboTHl CyuyeOHBIMHU
TEKCTaMU,
CIIPaBOYHOM
JuTEpaTypoi,
JOCTYITHBIMU
TEXHUYECKUMU
CpelICcTBaMu

MH(OPMALMOHHBIX
TEXHOJIOTUH.

bu6mmoreka [JOK

I
https://m.edsoo.ru/7f41837¢c PYHTOBBIC POCKTET

2.2 Bonopona.Ilonsrue o 8 1



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KHUCJIO0Tax U COJIAX

HaIlpaBJICHHbIE Ha
MHTEpPEC K 00YYEHUIO U
MMO3HAHUIO,
JIF0003HATEIIFHOCTD,
TOTOBHOCTh U
CIIOCOOHOCTH K
caM000pazoBaHMIO,
MPOEKTHOMN U
HCCIEeN0BaTEIbCKOU
JIeATETLHOCTH, K
OCO3HaHHOMY BBIOODY
HaIpaBJIEHHOCTH U
YpOBHS 00y4eHUs B
naJpLHEeNIeM

2.3

Bopa. PactBopbl.
ITousttre 00
OCHOBaHHUSIX

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

[TpakTuueckas pabota
HaIpaBlIeHHAsl HA UHTEPEeC
K IIPaKTUYECKOMY
M3Y4YEHUIO0 Mpodeccuii u
TpyZAa pa3audHOro poja,
yYBa)KEHUE K TPYAY U
pe3yibTaTamMm

TPYAOBOM JESITENLHOCTH,
B TOM YHUCJI€ HA OCHOBE
MPUMEHEHHUSI IPEAMETHBIX
3HAHUH 110 XMMMHU,
OCO3HAHHBIN BBHIOOD
VHJIUBUyaJIbHON
TPaeKTOPUU
MIPOJIOTIKEHHUS
o0Opa3oBaHus ¢ y4éTOM



https://m.edsoo.ru/7f41837c

JMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMMUHU,
00IIECTBEHHBIX
MHTEPECOB U
nOoTpeOHOCTEH, yCIIeIHOM
npo¢ecCuoOHAIBHOM
JESTSIIbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHU,
TOTOBHOCTb
allanTHPOBATHCS

B Mpo(eCCHOHATHHOU
cpere.

OCHOBHEBIE KJIACCHI

Becena o HeoOxomnMocTu
COOJTIOICHUSI TIPABHIT
0€30TaCHOCTH TPHU

2.4 HEOPraHMYECKUX 11 bubmorexa [TOK oOpareHun ¢
. https://m.edsoo.ru/7f41837c
COEIMHEHUIT XUMHYECKUMHU
BELIECTBAMU B OBITY U
peanbHOM )KU3HU;
Hroro mo pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenneneeBa. CTpoenne aToMoOB.

Xumuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE Pe€akKnuu

[Tepuonuueckuii
3aKOH U
[Tepuonnueckas
3.1
anemeHTOB J[. 1.
Menpene-eBa.

CUCTEMA XUMHUYCCKUX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

[IpakTukym
HaIPaBJICHHBIN Ha
pa3BuTHE
[TO3HABATENIbHBIX
MOTHUBOB, HallpaBJICHHbIC
Ha MOJIy4EHHE HOBBIX



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Crpoenue aToMa

3HAHUH 110 XUMHHU,
HEOOXOTUMBIC s
00BsSICHEHUS
Ha0JII0JaeMbIX IPOLIECCOB
U SIBJICHHI,
IM03HABaTEILHOM,
MH(OPMALMOHHON U
YUTATEIBCKOMN KYJIbTYPHI,
B TOM YHCJI€ HABBHIKOB
CaMOCTOSITEIbHON pabOThI
C Y4eOHBIMH TEKCTaMU,
CIPaBOYHOM
JUTEpaTypo,
JIOCTYITHBIMU
TEXHUYECKUMU
CpelIcTBaMu
WH(pOPMaITMOHHBIX
TEXHOJIOTHIA;

Xumudeckas CBS3b.

MupoBo3z3peHyeckue
MIpPeJICTaBJICHUS O

OkucauTenbHo- bubnuorexa [JOK .
3.2 8 BEIECTBE U XUMUYECKON
BOCCTAaHOBHUTEIbHEIE https://m.edsoo.ru/7f41837¢c
peakuuu. becena,
peakuu
MPAKTUKYM
bubnuorexa [JOK
n 15
TOTO O pasAciy https://m.edsoo.ru/7f41837¢c
becena c nenapro
b K OPMHUPOBaHUSA
PesepBHOE Bpems 3 nomiorexa LO Gopwinp

https://m.edsoo.ru/7f41837c¢

OCHHOCTHOT'O OTHOIICHUA
K OTCUCCTBCHHOMY



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KYJIbTYpHOMY,
HUCTOPUYECKOMY U
HAay4YHOMY HacJIeJIUIO,
MMOHUMAaHMUSI 3HAYCHUS
XUMHUYECKON HAyKU B
’KU3HU COBPEMEHHOTO
o01iecTBa, CrIoCOOHOCTH
BJIAJIETh JOCTOBEPHOI
uH(popmaruen o
MePEIOBBIX JOCTHKEHUSIX
1 OTKPBITHSIX MUPOBOU U
OTEYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00
YCTPOMCTBE MUpa U
o0IecTBa;

OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME

68




9 KUIIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
HaumenoBanue Buabl nesite1bHOCTH €
Ne (uu¢possbie) .
/g | PASHACIOB H TeM Beero Kontpoabubie | IIpakTnueckue 06pa3zoBaTEIbHbIC yueToM padoueil NporpaMmMsl
NporpamMmsl padoTbI padoTsI BOCIIUTAHMS
pecypcsl
Paspnen 1. BemiecTBo 1 XUMHYeECKHE peaKLMU
Becena ¢ niennro
dbopMupoBaHUs IICHHOCTHOTO
OTHOIIEHHSI K OT€YECTBEHHOMY
KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4HOMY HAaCJe/IHI0,
MMOHUMAaHMUSI 3HAYCHUS
[ToBTOpEeHME M XUMHYECKOW HAYKH B )KU3HU
11 yrayoneHne 3HaHUH 5 1 bubnuoreka [JOK COBPEMEHHOTO 00IIeCTBa,
' OCHOBHBIX Pa3JIeIOB https://m.edsoo.ru/7f41a636 | crIOCOOHOCTH BJIAAETH
Kypca 8 kiacca JIOCTOBEpHOU MH(pOpMaIuei o
MePEOBBIX JOCTHKEHUAX U
OTKPBITUSIX MUPOBOH U
OTEUECTBEHHON XUMHUH,
3aUHTEPECOBAHHOCTHU B
HAy4YHBIX 3HAHUSIX 00
yCTpoOiicTBE MUpa U 00IIECTBA.
PoneBble urpsl HarpaBJIeHHBIE
OcHoBHbIE Ha DKOJIOTUYECKU
19 3aKOHOMEPHOCTHU 4 bubmmoreka [JOK 1enecoo0pa3Hoe OTHOIICHHE K
' XUMHYECKUX https://m.edso00.ru/7f41a636 | mpupoe Kak UCTOUHUKY
peakuuit JKU3HU Ha 3eMJie, OCHOBE €€

CYHICCTBOBAHMS, IOHUMAHUC



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

[IEHHOCTH 3JI0POBOTO H
6e3omacHOTO 00pa3a KU3HHU,
OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (PH3UYECKOMY H
NICUXHUYECKOMY 370POBBIO,
OCO3HaHHE [IEHHOCTH
COOJTIOICHUSI TIPABIIT
0€30MacHOTO MOBEICHUS PU
paboTe ¢ BelecTBaMu, a TAKKe
B CUTYaLIUSX, YTPOKAFOIIIX
3I0OPOBBIO U

YKU3HU JIIOACH.

1.3

DIEeKTPOTUTHIECCKAs
JIACCOIIHAIIHS.
XuMudeckue
peakiuu B
pacTBopax

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

OBpucTuyeckas Oecena
HaIpaBJIeHHas Ha
MPEJICTaBICHUSI O COLIUATBHBIX
HOpMax U MpaBUiIax
MEXJIMYHOCTHBIX OTHOIIEHUMN
B KOJJIEKTUBE,
KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B
0OIIECTBEHHO MOJIE3HO,
yueOHO-HCCIeI0BATENbCKOM,
TBOPUYECKOH M IPYTUX BUAAX
JEeSITeIbHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HO COBMECTHOM
JIeSATEIbHOCTH MPH
BBITIOJTHEHUH YUEOHBIX,
MO3HABATENbHBIX 3a/a4,
BBITIOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/1aHUU



https://m.edsoo.ru/7f41a636

y4€OHBIX IPOEKTOB,
CTpPEMJICHUS K
B3aMMOIIOHMMAHUIO 1
B3aMMOTIOMOIIIM B ITPOIIECCE
3TOM y4eOHOMU e TEeIHHOCTH,
TOTOBHOCTH OLICHHBATh CBOE
MOBEJICHUE U TIOCTYITKA CBOMX
TOBapUIIEH C TO3UIIUU
HPaBCTBEHHBIX M MIPABOBBIX
HOPM C Y4ETOM OCO3HAHUSA
MOCIECTBUI TTOCTYIKOB.

Hroro no pazneny 17
Pa3pen 2. Hemerasiiel ¥ UX COeIUHEH
Oo61mas
XapaKTEePUCTHKA
2.1 XAMHYECKUX 4

sreMeHToB VIIA-
rpymmbl. ['ajoreHsr

bu6moreka [IOK

https://m.edsoo.ru/7f41a636

Becena o HeoOxommMocTu
COOJTIOICHUSI TIPABHIT
0€30TacCHOCTH MPU 0OpaIeHUN
C XUMHYECKHMH BEIIECTBAMH B
OBITY U PEATbHOM KU3HU;

Oo01mas
XapaKTepPUCTHKA
XAMUAYECKUAX

2.2 6
351eMeHTOB VIA-
rpynmnsl. Cepa u eé

COCAMHCHUA

bubnuorexa [JOK

https://m.edsoo.ru/7f41a636

Y4eOHBINA auajaor
HaIPaBJICHHBIA Ha
MHPOBO33PEHUYCCKUE
IIPEJICTABJICHHS O BEILIECTBE
1 XHMHYECKOM peakiuu,
COOTBETCTBYIOIIUEC
COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U
COCTaBIIAIOIINE OCHOBY JJIsI
MOHUMAaHMUSI CYLITHOCTH



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hay4HOU KapTHHBI MUpa,
npecTaBieHus 00
OCHOBHBIX 32aKOHOMEPHOCTSX
pa3BUTHUS IPUPOIBI,
B3alMOCBSI35X YEJIOBEKA C
MIPUPOAHON CPEAOH, O POJIU
XUMHH B IO3HAHUU 3TUX
3aKOHOMEPHOCTEN.

['pynmoBeie NPOEKTHI
HaIpaBJIEHHBIE HA UHTEPEC K
00Yy4YEHUIO U TTO3HAHMIO,

O6mras
J10003HATEITEHOCT,
XapaKTepPUCTHKA
TOTOBHOCTH M CITOCOOHOCTH K
XUMHYECKHAX .
bubnuotexa [JOK caM000pa3oBaHMIO, TPOCKTHOU
2.3 aneMeHToB VA-
https://m.edsoo.ru/7f41a636 | u
rpynmnsl. A30T, .
HCCIIEIOBATENbCKON
dhocdhop u ux
JEeSITeIbHOCTH, K
COEIMHEHUS
OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS
00y4deHus B albHEHUIIEM
OBpucTHieckas Oecena
Ob6mas HaIpaBJIeHHAs Ha
XapaKTepUCTUKA MO03HABATEIbHBIE MOTHUBBI,
XUMHYECKUX HaIpaBlIEHHBIEC HA
bubnuorexa [JOK P .
2.4 aniemeHToB |[VA- MOJTy4eHUE HOBBIX 3HAHUM

IPYIIbL. YTIEpPOI U

KPEMHHH U UX
COCIMHECHUSA

https://m.edsoo.ru/7f41a636

110 XUMHUH, HEOOXOJUMEIE
JUTSL OOBSICHEHUS
HAOI0JaeMBIX TPOIECCOB U
SIBIICHHUH, I0O3HABATEILHOM,



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

UH(POPMALMOHHON U
YUTATENECKON KyJIbTYpHI.

Wroro mo pazueny 25

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S

OO01me cBOUCTBA
3.1 4
METAIUIOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

PoneBbie Urpel HarpaBJICHHBIC
Ha DKOJIOTUICCKU
1esecoo0pa3Hoe OTHOIIEHUE K
MIPHUPOJIe KaK HCTOYHUKY
’KU3HM Ha 3eMJie, OCHOBE €€
CYIIECTBOBAHUS, IOHUMaHHE
[IEHHOCTH 3JI0POBOTO U
6e3omacHOTO 00pa3a KU3HH,
OTBETCTBCHHOE OTHOIIICHUE K
CcOOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO,
OCO3HaHUE LIEHHOCTU
COOJTIOICHUSI TIPABHIT
0€301MacHOTO MOBEICHUS TPU
paboTe C BelecTBaMu, a TAaKkKe
B CUTYaIUsIX, YTPOKAIOIIUX
3I0pPOBBIO U

JKU3HH JIIOAEH.

Baxueiimue
3.2 METaJIBI U UX 16
COEIMHEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Becena HanpaBneHHas Ha
pa3BUTHE HHTEpeca K
NPaKTHYECKOMY H3Y4EHHIO
npodeccuii 1 Tpyaa
Pa3IUYHOTO poJia, yBAXKEHHE K
TPYLy ¥ pe3yibTaTam



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

TPYAOBOM JEATEIBHOCTH, B
TOM YHCJIC Ha OCHOBE
MPUMEHEHHUS IPEAMETHBIX
3HAHUH 110 XUMHUMH.

Hroro no pazneny

20

Paznen 4. Xumus u okpy»aionias cpeaa

Jluckyccens HanpajaeHHas Ha
(dbopMupoBaHue
MHUPOBO33PEHYECKUE
IIPEJICTaBJICHHS O BEIIECTBE U
XUMHUYECKON pEeaKlnu,
COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U

BemectBa n
bubnuotexa [JOK COCTABJISIFOLLIAE OCHOBY IS
4.1 MaTepuaibl B )KU3HU 3
https://m.eds00.ru/7f41a636 | MOHWMAaHMS CYIIIHOCTH
YyeloBeKa .
HAay4YHOU KapTUHBI MUPAa,
MPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS
MIPUPO/IbI, B3AaUMOCBSI3AX
YesoBeKa ¢ MPUPOTHOM
Cpeloii, 0 poJik XUMUHU B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEN.
Utoro mo pazneny 3
bu6mmoreka [IOK
PeszepBHoe Bpems 3

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
u/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 06pazoBaATENBHbIC
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl bubnuoreka [JOK
3 B 1aboparopuu U NpuémMbl 0OpalleHus ¢ 1 https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM) TP
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas pabota Ne 2 «Paznenenue bubnuoreka [IOK
5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 https://m.edsoo.ru/ff0d28c8
COJIH )» TP
bu6mmoreka [JOK
0 ATOMEL H MOIICKYJIb 1 https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrtHOCHUTEIbHAd aTOMHAs Macca.

bubmmoreka [{OK

11
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 KomnnuectBo BemecTBa. Mosibs. MossipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
13 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U yCIOBHS MPOTCKAHUS bubmorexa HOK
14 p y . p https://m.edsoo.ru/ff0d3al6
XUMHYCCKHAX PEaKITHiA
TP
15 3aKoH COXpaHEHUST MaCChI BEIIECTB. bu6mmoreka [IOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
16 Brruncnenus koandecTBa, MacChl BEIIECTBA 110 bubmuorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEAKIUIA https://m.edsoo.ru/ff0d5708
Knaccudukanus XauMUuecKuX peakiuii bubmuorexa [JOK
17 (coenuHEeHMS, pa3JIOKEHUS, 3aMEIIICHUS, https://m.edsoo.ru/ff0d3f34
oOmeHa) TP
M. B. JIomoHOCOB — y4EHBIN-
18 SHIMKJIOIIEINUCT O6ogq eHHUE U bubmorexa HOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHUI
19 Kountponsnas padora Nel mo teme «BemectBa bubnunoreka [JOK
U XUMHYECKUE PEaAKIIUN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razoB. CocraB Bo3ayxa.
20 Kncizxo — DJIEMEHT U MPOCTOE BCHY:CTBO bubmorexa HOK
poA P B ' https://m.edsoo.ru/ff0d448e
O3o0H
21 dOu3ndecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK

KHcCJIopoaa (peaKI_lI/II/I OKHUCJICHHA, ropeHHe).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

TTonsarue 00 oxkcumax

Cnoco0bl OJTy4eHus KUCI0poa B

bubmuoreka [JOK

22 71a00paTOPHH U TPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpuMeHeHne KUCIOpoaa TP
TemuoBoit 3¢ (heKkT XUMHUECKON peaKInH,
23 MOHATHE O TEPMOXMMUYECKOM YPAaBHEHUH, brbmmorexa [OK
https://m.edsoo.ru/ff0d4790
9K30- U PHJIOTEPMHUUYECKHUX PEAKITHIX
Tonnuso (HedTh, Yroiab U METaH). bubnuorexa [JOK
24 3arpsi3HeHHE BO3/yXa, CIIOCOOBI ero https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALIEHUS TP
[IpakTnueckas padota Ne 3 o Teme bubnuoreka [IOK
25 «ITonmyuenue u coOupaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
WU3yYEHHE €r0 CBOMCTB) TP
26 MaccoBas 10J11 XUMHYECKOTO DJIEMEHTA B bu6mmoreka [IOK
COEIUHEHUH https://m.edsoo.ru/ff0d350c
Bonopon — aneMeHT 1 pocToe BEIeCTBO. Bubmmorexa [JOK
27 https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
TP
28 dOu3ndecKknue U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 Honsmre o KieroTax it coix https://m.edsoo.ru/ff0d50d2
CriocoObl motyueHust BOAOPOIa B bubnuoreka [JOK
30
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme bubnuoreka [IOK
31 «ITomyuenue u cobupanue Bo10po/a, https://m.edsoo.ru/ff0d4f42
HU3yYEHUE ETO CBOMCTB) TP
32 MonspHblil 00bEM ra3oB. 3akoH ABOTaIpo bubnuorexa [IOK



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

https://m.edsoo.ru/ff0d542e

Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA

bubmmoreka [{OK

33 asa I10 ero M3BECTHO 0JINYEC
rasa no ero mse T,},I MY KOJMHACCTRY https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO
34 €aKI[MHA Ha OCHOBE 3aKOHA 00BEMHBIX bubmnorexa [TOK
peaitl o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckue U XUMHUYECKUE CBOMCTBA BOILI bubmmorexa [TOK
a1 https://m.edsoo.ru/ff0d587a
bu6moreka [IOK
36 CocraB ocHoBanuil. [TonsTHe 006 MHAUKATOpPaAX https://m.edsoo.ru/ff0d59e2
TP
Bona kak pactBopurens. HacelmeHHsie n bubnuoreka [JOK
37 HEHACHIIIICHHBIE PAacTBOPHL. MaccoBas 107 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE TP
[IpakTrueckast pabota Ne 5 o Teme bubnuoreka [IOK
38 «IIpuroToBieHne pacTBOPOB C OMPEACTEHHON https://m.edsoo.ru/ff0d5eba
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECCTBA» TP
bu6mmoreka [JOK
K 0ota Ne2
39 OHTPOJIBHAA pabota A2~ TO TeMe https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bogopona. Bona» TP
40 Oxcuppl: cocTaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmnorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: COCTaB, KIaccu(UKAIIHS bubmmorexa [IOK
42 ’ ’ Hss https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa

TP



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TonyueHnue u XuMu4eCKHE CBONCTBA bubmuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarus, bubmorexa HOK

44 https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa TP

bubmmoreka [{OK
45 [Tony4yeHnne U XMUMHUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
TP

46 Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubnuorexa [JOK
MOJIy4YECHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTueckas padota Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eneTnveckas CBsI3b MEXKIY KJIaCCaMH bubmorera [IOK

48 . https://m.edso0.ru/00ad9a50
HEOPraHUYECKUX COCTMHCHUI TP

. bu6mmoreka [JOK

49 O0o001IeHre U cucTeEMAaTH3als 3HAHUH httos://m.edsoo.ru/00ad9ch?

50 KontponbHas padota Ne3 o reme "OcHOBHBIE bubnunoreka [JOK
KJIACChl HEOPraHMYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUpUKAITTN

51 XUMHUYECKUX 3NieMeHTOB. [loHsTHE O Tpynmax bubmotera [JOK

https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
Ilepuoauueckuii 3akoH U Ileproaudeckas
52 CI/IfTeMI; XUMHUUYECKUX 3JIeMeII{)T01f . . bubmorexa HOK
https://m.edsoo.ru/00ada52¢
MeHpeneeBa
53 Ilepuopl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK

https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenne atoMoB. CocTaB aTOMHBIX SJIED.

bubmuoreka [JOK

54
H3oTonst https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI0YeK aTOMOB
95 anemeHToB Ilepuonnueckoit cucremsr J. U bubmorexa LHOK
PHOA o https://m.edsoo.ru/00ada6bc
Meneneera
XapakTepucTUKa XUMHUYECKOTO dJIEMEHTA 110
. bubnuoreka [JOK
56 ero noJjioxkeHuto B [lepuoamueckoii cucreme
https://m.edsoo.ru/00ada824
. N. MenneneeBa
3navenue [leproanueckoro 3aKoHa ajis
57 a3BUTHUS HAyKW U mipakTuku. J[. U bubmorera [JOK
P YT Tpat A https://m.edsoo.ru/00ada96e
MeneneeB — y4E€HBIHN, TIEIATOT ¥ TPAKIAHIH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
XUMHUYECKUX DJICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HomHas xumuccias cassb https://m.edsoo.ru/00adac34
60 KoBaneHTHas monspHas XUMHYECKasl CBS3b bubmorexa [TOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsspHasi XUMUYECKas CBSI3b bubmorexa HOK
P https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TCICHD ORHCITeHI https://m.edsoo.ru/00adae28
63 OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH bubmorexa HOK
peart https://m.edso00.ru/00adb076
bubmuoreka [JOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN
https://m.edso00.ru/00adb076
65 KonTtponpHas padora Ne4 o reme «CtpoeHue bubnuoreka [IOK
atToMa. XMMHYECKas CBA3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001IEHNE U bubnuorexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

67 PezepBubiii ypok. O0o0IIeHNE U 1 bubmuorexa [IOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ad9cb2
68 PezepBubiit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYEeCKuX dyeMeHToB /I, 1. 1
https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa TOK
P p https://m.edsoo.ru/00adb6b6
MEepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kacca
6 Kiaccudukanus XuMu4ecKuX peakimi mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUECKON PEaKIIHH. bubnunoreka [JOK
7 [ToHsiTHE O TOMOTEHHBIX U TE€TEPOTCHHBIX 1 https://m.edsoo.ru/00adbe9a
peakuax TP
[ToHATHE O XUMHUYECKOM PABHOBECHUHU.
3 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XHUMHUYECKOU pPCaKuun U MOJIOXKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9 https://m.edsoo.ru/00adcade
peakiuu TP
10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALIUH. bubnuorexa [JOK
CunbHbIE U cl1adble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHHUsI peaKUil Bubnuorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE IPEJICTaBICHUN 00 bubmmorexa LOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XHWMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeICTaBICHUHN 00 3IEKTPOIUTUYECKOI Bubnuorexa LTOK
https://m.edsoo.ru/00add8b2
JUCCOTHAITAN
. bu6mmoreka [IOK
14 Homsme o riaposuse conelt https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O060011eHre 1 cucTeMaTu3alus 3HaHun https://m.eds0o.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 mo teme bubnnoreka [JOK
17 «INEKTPOJIUTHYECKAS TUCCOIUALIMS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B paCTBOPax» TP
18 OO11as XapakTeprUCTUKa FaJIOreHOB. bubnunoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
19 XUMUYECKUE CBOWCTBA, MOTYYEHHE, https://m.edsoo.ru/00ade104
IIPUMEHEHHE TP
20 IIpaktuyeckas padora Ne 2 o reme bubnuoreka [IOK
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«IlomydeHune CONAHOM KUCIOTHI, U3ydEHUE €€
CBOMCTB»

https://m.edsoo.ru/00ade348
TP

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bubmmoreka [{OK

21 CaKI1H, €CIIM OJUH 13 PEarcHTOB aH B
peakl A P A https://m.edsoo.ru/00ade488
H30BITKE
29 OO6mas xapakTepucTuka 31nemMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AmoTponHsie MOJU(PUKAITUN CCPHI.
23 Haxomr;eHHe cepol I/I(beé coe)mHell)mﬁ B bubnmorexa LOK
P ’ https://m.edsoo.ru/00ade64a
MIpHUpOJIe. XUMUYECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxcunpl cepbl. CepHas KUCIIOTa, (PU3UIECKUE bubmuorexa [JOK
U XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKlnu, JIeXkKAIIHe B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOCO0a MOTydeHHUs bubmuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COEAUHEHUSIMHU CEPhI
97 Brruncnenune MmaccoBoii 101K BBEIXOa bubmuoreka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa 31eMeHToB VA-
28 rpynmsl. A30T, paclipOCTpaHEHHUE B IIPUPOJIC bubmmorexa [JOK
PYHIIBL » PAcHpoctp . PHPOAE, https://m.edsoo.ru/00adeeca6
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA
bubmuoreka [JOK
AmMMUak, ero (pU3NYECKue 1 XUMUYECKHE
29 . https://m.edsoo.ru/00adf004
CBOICTBa, MOJIy4eHUE U IPUMEHEHUE TP
30 IIpakTtuyeckas padora Ne 3 o reme bubnuoreka [IOK

«HonyquI/Ie aMMHUaKa, U3y4CHHC €ro

https://m.edsoo.ru/00adf180
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CBOWCTB»

A30THas KUCIOTa, € Pu3nuecKue u

bubmuoreka [JOK

31 XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHNE HUTPATOB U COJIEH aMMOHUS
32 B KQUECTBE MUHEPAIbHBIX YI0OPEHUN. bubnuorexa [JOK
XHUMHUUYECKOE 3arps3HEHUE OKPYXKaIoIen https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopnas
33 KHCIIOTA, (U3MYECKHE U XUMHUECKUE brbmmorexa [OK
N https://m.edso0.ru/00adf68a
CBOICTBa, MOJIy4eHUE
Wcnonb3oBanue pocdaTtoB B kKauecTBe
34 MUHEpaJIbHBIX y100peHuil. 3arps3HeHre bubamorera LOK
N https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJIE, bubnuoreka [IOK
(br3UYecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubmuorexa [JOK
poOJIeMBI, CBSI3aHHBIC C OKCHUJIOM YTIIepoja https://m.edsoo.ru/00adfebe
(V)
N bu6mmoreka [JOK
37 YTOIbHAS KHEIOTa i €€ con https://m.edsoo.ru/00ae006¢
[IpakTnueckas pabota Ne 4 o Teme bubnnoreka [JOK
38 "[loydeHue yrieKucioro rasa. https://m.edsoo.ru/00ae027e
KadectBenHnas peakius Ha kapOoHAT-HOH" TP
39 IlepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEIIECTBAX KaK O COCIMHEHUAX YIJIepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuuii u ero coennHeHus bubmiorexa LIOK

https://m.edsoo.ru/00ae080a
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[Ipaktudeckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmorexa LIOK
N https://m.edso0.ru/00ae0bf2
«BaxxHenmme HeMeTaubl U UX COSTUHCHUS
bubmmoreka [{OK

42 KOHTpOszHaﬂ padora Ne3 o Tewe https://m.edsocla_.[ ru/00ae0el8
«BaxxHeumme HeMeTauTbl U UX COSTUHCHUS TP
OO6mast xapaKTepUCTHKAa XUMUUYECKHUX

43 3JIEMEHTOB — METaJIOB. MeTainueckas bubnuorexa [JOK
CBS3b U METAJUIMYECKask KPUCTATUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nUecKre CBOMCTBA METAIOB
XUMHUYeCKre CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUH Pl HAPSDKEHUN bubamorera LOK

https://m.eds00.ru/00ael156
METaJJIOB
OO6mme cnocoObl MOTYICHHS METAJIOB.

45 CmuiaBbl. BeruucneHnus o ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIMH, €CIIM OJUH U3 https://m.edso0.ru/00ael1156
peareHTOB COJICPKUT MPUMECH

46 [ToHsaTHE O KOPPO3UU METAIIIOB bubmmorexa [JOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [enotnbie MeTALIL https://m.edsoo.ru/00ael4b2

48 OKcHIBI U THAPOKCH/IBI HATPUS U KaJTHS bubmotera [JOK

https://m.edsoo.ru/00ael4b2

49 Illenoyno3eMeNnbHBIC METAIIIbI — KAIbLIHUI 1 bu6mmoreka [JOK
Mar"Hui https://m.edsoo.ru/00ael5e8

50 Baxxneime coeqUHEHUS KaJIbIU bubmiorexa LIOK

https://m.edsoo.ru/00ael5e8

51 O0o001IcHNEe B CHCTEMAaTH3alKs 3HAHU I
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bubmuoreka [JOK

52 JKEcTKOCTh BOIBI U CLIOCOOBI €8 yCTpaHEeHUS
8 yerp https://m.eds00.ru/00ae1886
bubmmoreka [{OK
IIpaxtueckas padora Ne 6 o Teme
53 " p" P ) " https://m.edsoo.ru/00aelae8
JKécTtkoCTh BO/IBI M METOIBI €€ YCTPAHCHHS TP
bubmmoreka [{OK
54 AmroMuHnH https://m.edsoo.ru/00aelc64
TP
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmunoreka IJOK
56 Kemneso 1
https://m.edso0.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 coytn kenesa (1) u bubmuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0o001Ienre U cucTeMaTH3alys 3HAaHUH
[IpakTrueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmorexa LOK
. https://m.edso0.ru/00ae3de8
«Baxnennine MeTalIbl U UX COEOUHEHUS
Brruncienus mo ypaBHEHUSIM XUMHYECKHX
peaKuid, €CJIM OJJMH U3 PEareHTOB JaH B bubnnoreka [JOK
60 M30BITKE WIIN COJNCPIKUT IPUMECH. https://m.edsoo.ru/00ae1750
Brruncnenns MmaccoBoii JOJIM BBEIXOZA TP
MPOJIyKTa PEaKuu
61 O00011IeH1E U CUCTEMATH3ALUS 3HAHUN
62 KonTponeHas padota Ne4 o teme
«Ba)kHeiine MeTaJlIbl U MX COeTUHEHUI
63 BemiectBa u MmaTepuainbl B HOBCEAHEBHOM bu6mmoreka [JOK

JKH3HH 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50
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64 XUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen 1 bubnmoreka [JOK
cpelsl https://m.edso0.ru/00ae4270
65 Ponb xuMuu B pelIeHNH 9KOJIOTUYECKUX 1 bubnuorexa [JOK
pobsem https://m.edsoo.ru/00ae4270
66 PezepBHbIit ypok. O000IICHNE T 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O60011eHNE 1 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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