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HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWUMHUU Ha YPOBHE OCHOBHOTO OOIIETo oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHMsl, MPEICTABIEHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe denepaibHOM paboyelt TporpamMmbl
BOCITUTAHUA ¥ C YIETOM KOHIICTIIIMH TPETIOaBaHUs YYeOHOTO TIPeIMETa « XUMHUS
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuu Aa€T MPEJCTABICHUE O IENsAX, OOIIeW cTpareruu
oOy4eHHsl, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIMXCA CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE IPEAMETHOE COJIepKaHue,
npeAycMaTpUBaeT pacIpeleieHue €ro Io KilaccaM M CTPYKTYpPUPOBAHHUE IO
pazjieliaM M TeMaM MpPOrpamMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHbIC U
KaueCTBCHHbBIC XapaKTEePUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEN0BATEIbHOCTh  M3YYEHUSI XHUMHUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOrO IMpollecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaroluxcsi, OIpeAeNnseT BO3MOXXHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOHM 0O0pa3zoBaTebHOU
MpoTrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3ynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeJIeH U3y4YeHUs MpeMeTa U OCHOBHBIX
BHUJIOB y4eOHO-IIO3HABATEIILHOM JEATEIbHOCTH OOYYaromerocs I10 OCBOCHHIO
y4eOHOT0 COIepKAHUSI.

3HaHUWE XWUMHUHU CIYKUT OCHOBOM i1 (POpMHUpPOBaHUS MHUPOBO33PECHUS
0o0yyJaroIierocs, €ro MpejCcTaBICHU O MaTepUaIbHOM €IMHCTBE MHpaA, BaAXKHYIO
posib urparot GopMUpPYEMbIe XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEHIeHUs riao0aabHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHSl UYEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHUYECKOM,
MUIIEBON U DKOJIOTMYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  peajiu3allii  BO3MOXKHOCTEH  JIJII  CaMOpa3BUTHS U
dhopmMupoBaHUs KYJbTYPhI IMYHOCTH, €€ o01Iel U (PyHKITMOHATIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHUE MBINIJICHUS M TBOPYECKUX CITOCOOHOCTEH
OoOy4Jaromuxcsi, HABBIKOB HX CAMOCTOSITETLHOW  Y4eOHOW  JCSITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIICIOBATEILCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsila HA €IMHCTBO MPUPOIBI U YEIIOBEKA, ABJISIETCS OTBETCTBEHHBIM
ATanoMm B GOPMHUPOBAHUHN €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIIUXCSl;



CIOCOOCTBYET (DOPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHBbIM 3HAHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIQJl B AKOJIOTHUYECKOE
00pa3oBaHUE 00YYAIOIITHUXCSI.

JlanHble HampaBlICHUS B OOYYCHHHM XUMHH OOCCIEUMBAIOTCS CHEIU(PUKON
COJICpKaHUsl  Y4eOHOrO  NpEeAMETa, KOTOPBIM  SIBISIETCS  MEIarormuecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU Ha ONPENEIEHHOM dTane €€
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUs OPUCHTHUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSITUNW XHMHH, OCHOB
HEOPraHMYECKOW XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUH
OPTaHUYECKON XUMHH.

CtpykTypa coaepskaHus MPOrpaMMbl IO XMMHUU C(POpMHpOBaHAa Ha OCHOBE
CHUCTEMHOro mnojaxona k €€ m3ydyeHuro. CojepxaHue CKJIAIbIBACTCA U3 CHUCTEMBI
MIOHATHM O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI IIOHATUN 0 XUMUYECKOM
peakiuu. O0e OSTU CHUCTEMBbl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEILHOIO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEACTABICHUM
Pa3HOI0 YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOT'O YYE€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akoHa /. . MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3U;

— TpEeACTaBICHUM 00 HICKTPOIUTHYECKOM JTUCCOLMAIMKM BEIIECTB B
pacTBoOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE AOMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (PYHKIMH OOBSACHCHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU CHOCOOCTBYET  (HOPMHUPOBAHUIO
MPEJICTABICHNUS 0 XMMUUYECKOW COCTABJIAIOIIECH HAYYHOM KapTUHBI MUpPA B JIOTHUKE
e€ CHUCTEeMHON NPUPOJbl, IIEHHOCTHOTO OTHONIEHUS K HAay4HOMY 3HAaHHIO U
MeToJaM TMO3HaHWUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPHUBJICUYECHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX)aIMMUHi MUpP»,
«buonorus. 5—7 ximacce» u «®u3mka. / Kiaccey.

[Ipy wu3yuyeHHH XUMHUH TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHYECKON
NEATEIbHOCTH YEJOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBI.
3agadya ydyeOHOro mnpeaMera COCTOUT B (DOPMUPOBAHUU CHUCTEMbl XMUMHYECKHUX
3HAHUN — BaKHEUIIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHUM,
JOCTYMHBIX OOOOIIEHUH MUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKH, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[IO3HaHUS TMpPU H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHOH U Y4eOHO-HCCIEAOBATEIBCKOM
JESITeIbHOCTH, OCBOCHHHM TMpaBHJI 0O€30MmacHOro oOpaiieHus C BelleCTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu u3yyeHUU XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaXKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJIU, KaK:

— (¢dopMHUpOBaHHE HWHTEIJIEKTYalbHO pPa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIHHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMaTH4YeCKoe MpHOOILEeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW TO3HABATEIBHOW JEATEIbHOCTH, HAyYHBIM
MEeTOJlaM TMO3HaHUs, (OPMUPYIONIUM MOTHUBAILMIO U Pa3BUTHUE CIOCOOHOCTEH K
XMW,

— o0ecreueHne yCaoBUi, CIIOCOOCTBYIOMIUX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OTbITa Pa3HOOOPA3HOW MAESITETHPHOCTH, MO3HAHUSA W CAMOIMO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCATbHOE 3HAUCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBanue oOmeld QYHKIIMOHAIBHOW H E€CTECTBEHHO-HAYyYHOUN
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSCHATP U OLEHUBATH SIBJICHUSA
OKpY>KaIOIlIET0 MHpA, WCIOJB3Yys 3HAHMUS U OMbIT, MOJTYYEHHbIE NPU H3YUECHUU
XUMHH, TPUMEHATh HX MPU PEUIeHHH MpoOJieM B IOBCEAHEBHOM >XKU3HU U
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBaHne y oOOydarolmuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
MOHWMAHUS IIEHHOCTH XUMHUYECKMX 3HAHWHA [JIs1 BBIPAOOTKHA HSKOJIOTHYECKU
L[EJIECOO0PA3HOTr0 MOBEACHUSI B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXpPaHEHHMS CBOETO 3/I0POBbS U OKPYKAIOIICH TPUPOAHOM CPEJIBL;

— pa3BUTHE MOTHBAllMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS  OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY IpO(UiIs U HANpaBlIE€HHOCTU JajbHEHIero
oOydeHusl.

OOmiee YWCIO YacoB, OTBEACHHBIX Ui HW3YYCHHS XHUMHH Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Iporpamma cocrtaBiena ¢ yuétom [Iporpammel Bocniutanus MBOY «Jluueit
No34»)



COILEPKXAHUE OBYYEHMUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemecTBa. DU3MUECKUE CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsATHEe O MeToMax MO3HAHUS B XUMHUM. UUCThIE BelleCTBA U CMECH.
CnocoOsI pa3aeneHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
sneMeHTOB. [IpocThie U ClOKHbBIE BelleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas ¢opmysna. BajaeHTHOCTH aTOMOB XUMHUYECKUX DIJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAs aTOMHAs Macca.
OtHocuTenbHas MOJEKyIsIpHas Macca. MaccoBasi JoJisi XUMHUYECKOTO 3JIEMEHTA B
COCIMHCHUH.

KommuecTBo BemectBa. Mok, MonsipHas Mmacca. B3auMoCBsI3p KOITMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacu€rel 1o Qopmynam
XUMHAYECKUX COCTMHEHUMN.

du3nyecKue U XMMUUYECKUE SBJICHUS. XUMHUUECKasi peakius U €€ Mpu3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XUMHUYECKHUE ypaBHeHUs. Knaccudukaius
XUMUYECKUX PEeaKIUi (COeTMHEHHUS, Pa3JI0KECHUS, 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJ0H, MpaBujiaMu padoThl B J1abopaTopuu 1
npuéMamu oOpalieHus: ¢ J1adbopaTopHbIM 000PYJAOBaHUEM, U3YUEHUE U OMUCAHUE
bu3UYECKNX CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOpPEHHE CBEYH, MPOKATUBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KUCJIOTOM) SIBJICHUM, HAOMIOICHUE U
OTNMCaHUE TPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjiokKeHUe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapwuisi, pa3ioKeHUE TUIPOKCHUA
Menu (II) mpu HarpeBanuu, B3auMoJIeUCTBUE Kee3a ¢ pactBopoM cosim meau (1),
M3Yy4EHUE CIOCOOOB pa3JieleHUs] CMECel: C MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BBITIApUBAaHUE, JUCTUIUIIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MOBAPEHHON
CoJI, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OMbBITa,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAacChl, CO3JIaHUE MOJEIEeH MOJIEKY
(IIapOCTEP>KHEBBIX ).

Ba:kHeiimue npeacTraBuTe M HEOPraHMYECKUX BelleCTB

Bo3ayx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3JeMEHT U IPoOCTOe
BemiecTBo. Haxoknenue kucimopoia B mpupoie, (U3MUYECKHe M XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuzabl. [Ipumenenue kucnopona. CrocoObt



NOJIyYeHHs] Kuclopoda B JabopaTopuu U MpombliluieHHOCTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKALIHS KUCIOPOA.

TernoBoit »h(dEeKT XUMHUECKOW peakluh, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/yXa, YCUJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemMeHT u mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, Gu3udeckue W XUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kucnotsl u conm.

MonsipHbiii 006EM Ta30B. PacuéThl N0 XUMUUYECKUM YPABHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpsL
HaceiieHnble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbI. OCHOBAHMUS.
Ponp pacTBOpoB B npupoje U B KU3HHU 4eNOBeKAa. KpyroBopoT BOJbI B HMPHUPOJE.
3arps3HeHne NpUpOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHui. Oxcunbl. Knaccudukaims
OKCUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, aMOTEepHBIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duzmueckue U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMU. PU3NYECKHME U XUMHUYECKHUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm merammoB H. H. bekerosa.
[lonydeHue KUCIOT.

Conu. Homenkiarypa coneil. @U3nuecKkue U XMMHYECKHUE CBOWCTBA COJIEH.
[Tonmy4yenue conen.

['eHeTnueckas CBsI3b MEXKY KIIaCCAMU HEOPTaHUUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAECPKAHUsI KUCIOPOAa B BO3AyX€, MOJIIyYEHHE,
coOupaHue, pacro3HaBaHWE W U3YYCHHE CBOWCTB KHCJIOpPOAa, HAOIOJACHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS U
npeKpalieHus TopeHus (Mokapa), O3HAKOMJICHHE C O0Opa3llaMu OKCHUIIOB U
OTMMCaHUE WX CBOWCTB, MOJy4eHHE, COOMpaHHME, paclo3HABaHUE M H3y4YCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojielicTBue Bojgopoaa ¢ okcuaom menu (II)
(BO3MOKHO WCIIOJIb30BAaHUE BUJICOMATEPHUATIOB), HaOM0IeHNe 00pasIiloB BEIIECTB
KOJTMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEl pacTBOPEHHOIO BELIECTBA, B3AMMOJACHCTBHE BOJbI C METAJLIAMU
(HaTpueM ©  KanublueM) (BO3MOXHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),



UCCIIEJIOBaHUE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJII0IeHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpaxX KHUCIOT U IIEJIOYEH,
u3ydyeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KUCJIOT € METAJUIAMH, DPEAKIUN HEUTpPAIM3alMH, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAaHM, BBITECHEHME OJHOIO MeTaJlla APYIMM W3 pacTBOpa COJIM, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad M0 Teme «BaxHednme Kiaacchl HEOPraHMYECKUX
COCIMHEHUIY.

Ilepuoguvecknii 3axkon u Ilepumoamuyeckas cucreMa XMMH4YECKHX
jementoB JI. U. MengesneeBa. CtpoeHne aTroMoB. XMMHYeCKasi CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[lepBble MOMBITKM KiIaccU(UKAMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJTOYHO3EMEIbHBIE METAJLIbL,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U THUJIPOKCUJIBI.

[Iepunonnuecknii 3akoH. [Iepuonnueckas cucreMa XUMUYECKHUX IEMEHTOB /1.
U. MengeneeBa. KopoTkonepuopnas W JAJUHHONEpUOAHAs  (OPMBI
Ilepnogmueckon cucrteMsl xumuueckux nemeHToB . . Menneneesa. [lepuonsr
n rpynnbl. OU3NYECKUN CMBICH TMOPSAIKOBOTO HOMEpAa, HOMEpPOB IEpUoAa H
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oromnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
Ilepnogmueckonn cucremnl [[. M. MenneneeBa. XapakTepucTuKa XHUMHUYECKOIO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB IO TPYIIAM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u llepuoanueckon CUCTEMbI XUMUYECKHAX
AJIEMEHTOB I pa3BuUTHs Haykn WU npaktuku. J[. M. MenpeneeB — y4€HbIM U
IpaXKIaHHH.

Xumuueckas cBsa3b. KoBaneHTHas (mojispHas ¢ HEMOJISIpHAs) CBS3b.
DIEeKTPOOTPULATENBHOCTh XHMUUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucneHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipouecchl OkucaeHus nu BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAIJIOB U HEMETaNIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M UIENOYEH, IMPOBEICHUE OIBITOB,
WUTFOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKIMM
(ropenue, peakliy pa3IoKEeHUsI, COSTUHEHU).

Mesicnpeomemmuoie céasu



Peanuzanus MeXNpEeIMETHBIX CBSI3€M NpPU W3YYCHUHM XUMHM B 8 Kilacce
OCYIIIECTBIISIETCS 4epe3 MCIOJb30BaHME KaK OOIMX eCTeCTBEHHO--HAYyYHBIX
MOHATHUM, TaK U MOHSTUH, SBISIOUIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO01mue ecTecTBEeHHO--HAyUHbIC MTOHATHS: HAyYHBIN (hakT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJIW3, CHUHTE3, KiIaccupukanus, TMepUuOAUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUYECKUI 3apsjl, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (PM3WYCCKUE BEIMYHMHBI, CIUHUIIBI
U3MEPEHMS, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: hotocunTes, ApIxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIC UCKOTIaEMbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKAasl peaKIus

[Tepuoanueckuii 3akoH. Ileproanyeckas cucTeMa XMMHYECKUX JIEMEHTOB [l.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaJdblMs U MX
COCIMHEHUN B COOTBETCTBMHU C TIOJIOKEHUEM 3JIEMEHTOB B Illeproandeckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUJbl XHMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIA KPUCTALIMUYECKOU PEIIETKH U
BHJIa XUMHYECKOU CBA3U.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3IUYHbIM KJaccaM HEOPraHWYECKHUX
COCJIMHEHUM, TeHETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuys XuMAYECKUX peakiuii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
U3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYacTHIO KaTajlnu3aTopa). JK30- U SHAOTEPMUUECKUE PEAKIIUU, TEPMOXHUMHUUYECKHE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M IeTepPOTrCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIIME HAa CKOPOCTh XMUMHUYECKOW pEaKIMU U TOJIOKEHHE XHUMHYECKOTO
paBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ pPEaKIMK,  AJICKTPOHHBIM  OayaHc
OKHMCJIMTEIIbHO-BOCCTAHOBUTEJIBHON  PEaKIUU. CocraBiieHMe  ypaBHEHUU



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HKCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOMUTHIECKON TUCCOLMUALIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexXaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOHCTBa KHUCIIOT,
OCHOBaHMM W coJeil B CBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUUYECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O TMAPOIINU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOZEISIMU KPHUCTAJUIMUYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura W amMmasa), CIOKHBIX BEIECTB
(xJopuga HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBUS PaA3IUYHBIX (HaKTOPOB, HCCIEIOBAHUE AJICKTPONPOBOHOCTU
pacTBOPOB BEIECTB, MPOILECCa AUCCOUMAIMUA KHUCIOT, WIEJIOYEd U COJIeH
(BO3MOKHO ~ HMCIOJIb30BAaHUE  BHJIEO  MAaTE€pUAJOB), TPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  NPOTEKAHHWS  peakuuidi HOHHOTO  OOMEHa
(oOpazoBanue ocajka, BbIJCJICHUE Tra3a, oOOpa3oBaHUWE BOJbl), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX  PEaKIUil
(ropeHue, peakiuu paslIokKEHUs, COCTUHEHUS), paclio3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMONIbIO KAYECTBEHHBIX pEaKUUid HA HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTa/uibl 4 UX COeTUHEHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble CTeNneHu okucieHus. CTpoeHrne U (PU3NYECKUE CBONCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha MpPUMEpEe  XJopa
(B3auMoOJielicTBUE C MeETa/llaMHi, HEMeTajUlaMH, IIejo4amMu). XJIIOPOBOIAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, MpUMeHeHue. JleiicTBue
XJIOpa W XJOPOBOAOPOZA HAa OPraHW3M 4YeJloBeKa. BakHeWime XJIOpuabl U HX
HaXOXJECHHUE B IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbsl. OCOOEHHOCTH CTPOEHUSs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u ¢GU3UYECKHE CBOMCTBA
MIPOCTHIX BEIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, HU3HUECKUE U
XuMuueckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XHUMHYECKHE CBOHcTBa (oOIIMe Kak
MPEACTaBUTENSI KJacca KHUCIOT H crnenuduueckue). XUMUYECKUE PEeaKIln,
JeXale B OCHOBE IPOMBIIUICHHOTO CIOC00a MOJYyYeHUS! CEPHOM KHCIIOTHI.
[IpumeneHune cepHoOi KUCIOTHL. COJIM CEPHOM KHCIIOThI, KAUECTBEHHAS pEaKIUs Ha



cynbdar-uoH. HaxoxxmeHue cepbl M €€ COCIUHEHWH B MPUPOJAE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COECIMHEHHSIMH Ccepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

OOmast xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PacCHpOCTPAaHEHHE B IPUPOJIE,
dusnueckue u xumMuueckue cBoictra. Kpyrosopor azora B npupoje. AMMHUaK, €ro
du3nuecKre 1 XUMUYECKHUEe CBOMCTBA, MoJydyeHue u npuMeHeHue. Coiau aMMOHUS,
uX PU3NYECKUE U XMMHUECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuus Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJy4YeHUe, (PU3NYECKHEe U XUMHUYECKHE
CBOMCTBa (00IIME Kak TMPEACTABUTENsl Kiacca KUCIOT M crenuduyueckue).
Hcnonp3oBaHWEe HUTPATOB MW COJIEM aMMOHHMSI B Kaue€CTBE MHUHEPAJIbHBIX
ynoopenuil. XuMHUecKoe 3arpsi3HeHUE OKPYXKarolle cpeibl COEAMHEHUAMU a30Ta
(KUCIIOTHBIE JOXIHW, 3arpsA3HEHHE BO3[yXa, MOYBBI W BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, puznueckue M XUMUYECKHE CBOMCTBA.
Oxcup dochopa (V) u pochoprast kucinora, GU3HIECKHe U XMMHUECKHE CBONCTBA,
nonyuyenue. Mcnonb3oBanue GochaToB B KaueCTBE MUHEPATIBHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 31aeMeHToB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHBIE  CTENEHU  OKHUCIEHUSA.  YTIEpOod,  aJUIOTPOIHbBIE
MOAU(DUKALIMKM, PACOpPOCTpaHEHUE B TNPUPOAE, (PUINYECKHE U XUMUYECKUE
cBorictBa. Ancopomus. Kpyrooport yriaepona B npupoae. OKCuanl yriaepoaa, ux
(¢u3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HAa JKUBbIE OpPTaHU3MBI,
MOJy4YeHUE U MPUMEHEHHE. DKOJIOTMYECKHEe MpPOOJIEMBbl, CBA3aHHBIE C OKCUIAOM
yraepoga (IV), rumoreza riao0aibHOTO TOTEIUICHUS KJIUMAaTa, MapHUKOBBIN
addekT. YroapHas KucaoTa U €€ coiu, X PU3NYEeCKUe U XUMUYECKUE CBOWCTRA,
noixyyeHue u npumeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TUICH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MHPUPOIHBIN Tra3, HEPTH),
OPOAYKTHl WX TmepepaboTku (OEH3UH), UX POJib B OBITY M MPOMBILIIICHHOCTH.
[TonsiTHe 0 OMONIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OeNKaX, yriieBoJax — 1 ux
poiM B OKU3HM 4eloBeKa. MarepuanbHOe €AMHCTBO OpPraHMYeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHME CBOWCTBA, IMOJy4YE€HUE U
npuMmenenue. CoeauHeHus KpeMHHs B mpupoje. OOimue mnpeacraBieHus 00
okcune kpemuusi (IV) u kpemHueBoil kucnore. CUIMKaThl, UX UCIOJb30BAHHUE B
ObITY, B MPOMBIIIJICHHOCTH. BakHele cTpouTenbHble MaTepuaibl: KEpaMuKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobnembl 6€30MacHOro MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue o0pa3o0B HEOPTaHMUECKUX BELIECTB, CBOMCTB COJSHOM KHCIIOTHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEAKUM Ha XJIOPUA-HOHBI U HAOIIOEHNE TPU3HAKOB
UX TPOTEKAHMsSI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XMMHYECKHE CBONCTBA
TaJIOT€HOB U WX COCIMHEHHHM (BO3MOXHO HCIIOJIb30BAHHE BHUICOMATEPUAIIOB),
O3HaKOMJIeHHE ¢ oOpa3laMu XJOpUIOB (TAJOT€HHUIOB), O3HAKOMJICHHE C
oOpasnaMu  cepbl W €€  COCIUHEHUSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTiIMBaHUs caxapa Mo AeHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM  KHCIOTBI, HW3YyYEHUE XUMHUYECKHX CBOMCTB
pa30aBIeHHOI CEpHOI KUCIOTHI, MPOBEIEHNE KAUECTBEHHON peakluu Ha CyJbQaT-
MOH W HaOJIOJIEHHWE TMpHU3HAaKa €€ MPOTEKAaHMs, O3HAKOMIICHHE C (PU3NYECKUMH
CBOMCTBaMH a30Ta, (ochopa M MX coeAUHEHUH (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3aMu a30THBIX U (PocHOpHBIX yHnOOpeHHit, OITyYeHHE,
coOupaHue, paclo3HaBaHME€ U H3YYEHHE CBOWCTB aMMMaKa, MpPOBEACHUE
KAueCTBEHHBIX PEaklUUid Ha MOH aMMOHMS U QocaT-uOH U U3yUEHHUE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOJECHCTBUE KOHIIECHTPUPOBAHHOW a30THOM KHUCIJIOTHI C MEJIBIO
(BO3MOXKHO HCITIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YeHUe Mojernen
KPUCTAJUIMUECKUX pEemETOK ainMasa, rpadura, (QymnepeHa, O3HAKOMIIEHUE C
IPOLECCOM aACOpPOLMU PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOrasa, MoOJIydyeHHE, COOMpaHHe, paclo3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKMCIIOTO ras3a, MpOBEJICHHE KAaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CWIMKAaT-UOHBl W M3YYEHHE MPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKUMEH CHJIMKAaTHOM IPOMBIIIJIEHHOCTH, PEIIEHHE HSKCIIEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxxHene HeMETaJUIbl U UX COCTUHEHUS.

Mertasibl 4 UX COeTUHEHUSA

OO1ast XapakTepUCTUKA XMMHUECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHHUHU
ux nosiokeHus B llepuommueckon cucreme xumuyeckux diemeHtos [, .
MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTauioB. MeTtamnnyeckast CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUUA  psif
HarpsHKeHUN MeTauioB. OU3NUecKre ¥ XMMUYECKHE CBOMCTBA MeTaiuioB. O0Imme
crocoObl monydeHus: MeraioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTanb, YyTyH, JIOPATIOMUHUMA,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIIIJIEHHOCTH.

[Ilenounsie MeTaipl: nookeHUe B llepuognueckon cucrteMe XMMHYECKUX
anemeHntoB JI. . Menneneesa, CTpOeHHE MX aTOMOB, HaXOKJIECHHUE B IIPUPOJE.
duznyeckre U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuasl



TUJIPOKCUAB HATpusd MW Kanusa. [IpuMeHeHuWe IIENOYHBIX METAVIOB U MX
COCIUHEHUH.

IllemouyHO3eMeIbHBIE METAJIBl MarHuii W KalbIUi: IIOJIOKCHHE B
[lepuoanueckon cucreme xumudeckux aneMmeHtoB . M. MenpaeneeBa, crpoeHue
MX aTOMOB, HAXO0XJCHHUE B Ipupoie. PU3NYECKre U XUMUYECKUE CBOMCTBA MarHus
U Kanbluda. BaxHeliine COCIUHEHUS Kalblusid (OKCUJA, THUIPOKCUJ, COJH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJtoMUHUN: TTo10keHre B [Ieprnoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHUE CBOMCTBA aTtoMUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenue B Ileproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB [l.
. MenpgeneeBa, CTpoeHHME aroMa, HaxoxJIeHUE B mpupoge. Dusndueckue wu
XHUMHUYECKHE CBOMCTBA skeje3a. OKCHIbI, THAPOKCUIBI U couu keies3a (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTyUYCHHE.

Xumuyeckuii IKCnepumMenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAIOB M CIUIABOB, WX (PU3HYECKUMHU
CBOWMCTBAaMH, H3YYE€HHE  PE3YyJbTaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCTIOJIb30BAaHUE BHUJIEOMATEpUANIOB), OCOOCHHOCTEW B3aUMOJACHCTBHUS OKCHAA
KaJbI[Usl W HATpus C BOJOW (BO3MOXXHO HCHOJIb30BAHUE BHUIECOMATEPUATIOB),
VCCJIEJOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCA TOPEHUS KeEJe3a B KUCIOPOIE
(BOBMOXHO  MCIIOJIL30BAaHME  BHUJIEOMATEpPUANIOB), IPU3HAKOB  IPOTEKAHUS
KaYECTBEHHBIX PEAKIM HAa MOHBI. MArHWs, KaJblUs, AJIIOMUHHUS, [[UHKA, YKeJie3a
(IT) u xeneza (I1I), meau (II), HaOnrOAEHME U ONMUCAHUE MPOLECCOB OKPALLIMBAHUS
MJaMEHU WOHAMU HaTpus, KaJIus W Kaldblugd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XuMud ¥ OKpYysKaolas cpeaa

Bemectsa u Marepuanbl B TNOBCENHEBHOM >XM3HU 4YeJlOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKHUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY)KaroUeld cpeanl (MpelesbHasl AOMyCcTUMas
KOHIIEHTpaius BeiecTs, nainee — [1/IK). Poas xumMuu B pemieHun 3K0JIOrHYECKUX
npooJIeM.

Xumuueckuui IKcnepumenm:

u3yueHue oOpasIloB MaTepuUasioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIE
MaTepHuabl).

Mescnpeomemmnuwie cea3u



Peanuszanus MexXnpeaIMEeTHBIX CBsI3€d NpU HU3YYEHHMM XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4epe3 HCIOIb30BAaHHE KAK OOUIMX €CTECTBEHHO-HAay4HbIX
MOHSTUH, TaK W MOHATUH, SABISIOIIMXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO1ue ecTeCTBEHHO-HAay4yHble NMOHATHA: Hay4YHBIH (akT, MIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, Kilaccudukamus, TMEePHUOJUYHOCTb, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SBICHUE, MTAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHUAIHI.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUL,
M30TONBI, PaJUOAKTUBHOCTh, MOJEKYJA, SJIEKTPUYECKH 3apsl, HNPOBOJHHUKH,
HOJYIPOBOJHUKHU, AUDJEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BEILECTBA, a3, paCTBOP, pACTBOPUMOCTh, KPUCTATIINYECKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunHtes, npixaHnue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpagusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE NCKOIIAeMBbIE, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI I1O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS TMPOTPAMMBI OCHOBHOTO OOIIIEro
00pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOydeHUs XHMHHM B €IMHCTBE y4eOHOU u
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULIHUOHHBIMU POCCUNCKAMU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH, IPUHITHIMUA B
oOIecTBe MpaBWIaMH W HOPMaMH TIOBEJACHHS W CIIOCOOCTBYIOT TIpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COIUATIA3AIIMN 00yUYarOIIXCS.

JIn4HOCTHBIE  pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYarOIIUXCS
PYKOBOJACTBOBATbCSl CUCTEMOW IMO3UTHBHBIX ILIEHHOCTHBIX OpUEHTAlUUh U
paclIMpEeHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYyYHOMY HACIEOUI0, MOHUMAHUS 3HAYECHUS XUMHUYECKON HAayKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(popmaiuenn o
MEPENOBBIX JOCTHXKEHUSIX M OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW W JAPYTUX  BHUAAX
JeSTeTbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JIEATEIbHOCTH TpHU
BBITIOJIHEHUN Y4E€OHBIX, TO3HABAaTEIbHBIX 3a/1a4, BBIMOJHEHUA XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YYEOHBIX TPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpoIlecce ITOM y4eOHOU MAesATEIbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TIIOBEJCHHE W IIOCTYIIKA CBOMX TOBApHUILEH C IIO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEHIECTBE U XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJIAIOIINEC
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, TPEACTaBICHUs] 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW IO
XUMUU, HEOOXOJMMBIC IS OOBACHEHUS HAOJI0JaeMBbIX MPOIECCOB M SIBIICHHI,
MO3HaBaTEIbHON, MHGOPMAIIMOHHOW M YWUTATEJIbCKOW KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIILHOW pabOThl ¢ Y4YEOHBIMH TEKCTaMH, CIIPABOYHOMN



JUTEPATYpPOM, JOCTYNMHBIMU TEXHUYECKHMMH CpEACTBAMU HMHPOPMALUMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO W TO3HAHUIO, JI0003HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  €amMO0Opa3oBaHUIO, MPOEKTHOM U  HUCCIEA0BATEIbCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEUIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3/I0pPOBBIM 00pa3 >KWU3HH, OCO3HAHUE MOCIEICTBHA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Jsl, HAPKOTUKOB, KypEeHHUs),
HEOOXOIUMOCTH  COOJIOJICHUS TpaBWJI OE€30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HMU;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Tpodeccril U Tpyia pa3IuyHOTo poja,
YBOKECHUE K TPYIAy W pe3yjbTaraMm TPYJIOBOW JESITEIHHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIA BBIOOD
WHIVUBUYAIbHON TPAEKTOPUU MPOJAOHKEHHS 00pa30oBaHusl C YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCreumHon npodeccuoHaabHON NESITENFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aJaliTUPOBATHCS B MTPOGECCUOHAIBHON Cpeie;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIEe KaK HCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHMUS, MTOHUMAHNE LIEHHOCTH 3JJ0POBOTO U
O0e3zonacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOUIEHUE K COOCTBEHHOMY
Gu3HUecCKOMy M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHUE IIEHHOCTH COOJIOACHUS
npaBui 0€30MAaCHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMU, a TAKKE B CUTYyaIUsX,
YIPOXKAKOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIydaeMble MPU U3YUYEHUH XUMHH, IJIS
pelIEHNs 3aa4, CBSI3aHHBIX C OKPYKAIOUIEH PUPOAHON CPEIOU, ISl TIOBBILLICHUS
YPOBHSl  DKOJIOTMUECKOW  KYJIBTYphI, OCO3HAHHUS TJIO0AJBHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEM M IMyTeH WX PEMICHUS MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocrtaBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC TSI
dbopMHupOBaHUS MHPOBO33PEHHsS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (PAKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeJAMeTax W IMO3BOJSIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O LETOCTHOM



HAy4YHOM KapTHHE MUpPA, U YHHBEpCaJbHbIE yueOHbIE ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYISITUBHBIE), KOTOpPHIE OO0ECrednBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJIAHUPOBAHHWIO W OCYIECTBICHUIO Y4EOHOU
JICATCIbHOCTH.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE T1eHCTBUSA

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IIPH OCBOCHUU
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUM (BBIACIATH UX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTUMHU MOHSATHUSIMHU), HCIOJIb30BATh
MOHATHUS JI1 OOBSCHEHUS OTICTbHBIX ()aKTOB U SIBICHHM, BEIOMPATh OCHOBAHHS U
KpUTEpUH [JIs1 KIAcCU(PUKAIIUU XUMUYECKUX BEIIECTB U XUMHYECKHUX PEaKIIHi,
yCTaHABJIMBaTh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXIy OOBEKTaMH H3Yy4YEHUS,
CTPOHTH JIOTUUECKHE PaCCYKIeHUs (MHIYKTUBHBIC, JSAYKTUBHBIC, TI0 aHAJIOTHUH),
JIeNaTh BBIBOJIBI M 3aKITFOUCHUS

YMEHHUE TPUMEHSATH B TMPOLECCE IMO3HAHUSA TMOHATUS (MPEIMETHBIE W
MeTaInpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIB3YEMbIE B XUMHH,
peoOpa3oBBIBATh MIUPOKO MPUMEHIEMbIE B XUMUM MOJICIIbHBIC TTPEJCTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ JJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHE
XUMHAYECKON peakiuu — MpU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1ad, ¢ YYETOM
ATUX MOJICJIbHBIX TPEJCTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIICCTB U XUMHYCCKUX PEAKIIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IMPUYUHHO-CIICJICTBEHHBIE CBS3U M
MPOTUBOPEYMS B U3yUaEMbIX MPOIECCAX U SBJICHUSX.

ba3oBble ucciaenoBarebCKue AeiiCTBUA.

YMEHHUE HCIOJb30BaTh IMOCTABJIICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHMUS, a TaKKe B KadeCTBE OCHOBBI i1 (POPMHpPOBAHHUS THUIIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUH;

NpUOOpPETEHUE OMbITa IO TUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEI0BaHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEpKaHUSA, CIIPABOYHbBIC
mocoOus, pecypchl MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl U 3aMPOCHl IPU MOUCKE U OTOOpE
UH(POPMAllMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOTUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7au OMpeNeIEHHOTO THIA, TPUOOPETEHHNE OMbITA B
00JJaCTH  MCHOJIB30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHM,
OBJIAJICHUE KYJBTYPOH aKTUBHOT'O MCIIOJIB30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POpMY MIpEeACTaBIECHN UHPOPMALUU U
WUTIOCTPUPOBATh pPEIIaeMble 3aJla4yd HECIOXHBIMH CXEMaMH, JuarpaMMamH,
apyrumu GopMamu rpaduKd U UX KOMOUHAIMSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOH u
MCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJNIbCKOTO XO3SIMCTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOIIEH NPHUPOIHON
CpEIbl.

KoMMyHHKaTHBHBIC yHUBEPCAJIbHbIC Y4eOHbIe NeiiCTBUSA:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WJIM) JIUCKYCCHUHU) TIO
cymectBy  oOcyxkmaemMoill  Tembl, (OPMYIMPOBATb CBOU  MPEHJIOKEHHS
OTHOCUTEJIBLHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  pPE3yJbTaTbl  ITO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh IMPE3CHTALUIO
pE3yNbTATOB BBHINOJHEHHUS XHMMHYECKOrO SKCIIEpUMEHTa (J1aOOpaTOPHOIO OIIbITA,
Ja00paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEMIECTB, YU€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
[IO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOUIMX HMHTEPECOB U COTJIACOBAaHUS
no3uuuii (00Cyx aeHusl, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJAWHALUS
COBMECTHBIX JEHCTBUM, ONPENCIICHHE KPUTEPUEB MO OLEHKE KadecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC 1eHiCTBHUSA:

YMEHUE CAMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTEeIbHOCTh, BBIOMpATh HanbOonee 3PPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJNTOPUTM JEWCTBUM NIPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX U pEaKUusX,
OLICHUBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOW IIEeJIU, YMEHHUE
UCI0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEAJIaracMble€ B YCJIOBUM 3aJJaHUN.

INPEAMETHBIE PE3YJIbTATBI

B cocrtaBe mpeaMETHBIX pe3yabTaTOB IO OCBOEHHUIO 00s3aTEIBLHOTO
COJICp)KaHMs, YCTAaHOBJEHHOI'O JIaHHOW (QeaepasibHOM paboyelt MporpaMMoi,
BBIJICTISIIOT: OCBOEHHBIE OOY4YaIOIMMUCS Hay4yHbl€ 3HAaHUS, YMEHHUS U CIIOCOOBI



nercTBul, crnenuduueckue A TpPeAMETHOM 001acTu  «XHUMHUS», BHUJBI
JEATeIbHOCTH 1O  MOJYyYEHUI0 HOBOIO  3HAaHWS, €ro HHTEpIpeTalni,
mpeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoHiy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0230BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIbHASI AaTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccu(ukanus peakiuil: peaxiuu
COCIMHEHUS, PEaKIUU PAa3JIOKEHUS, pPEaKIUU 3aMEUICHUs, peaKIuu
0OMEHa, IK30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P(EKT peakiui,
AIpO aToMa, JJIEKTPOHHBINM CIJIOM aromMa, aToMHas OpOuTalb, pPaJUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA U HEMOJSpHAs KOBAJICHTHAs CBSA3b,
WOHHAs CBs3b, MOH, KAaTMOH, aHUOH, PAcTBOpP, MaccoBas JOJsl BEIIECTBa
(TpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUA U
MPUMEHSIThH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JJIsI COCTaBJIeHUS (HopMyJ
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENCHb  OKWUCJICHMS  DJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAWHEHUM M0
dbopmynam, BHJ XUMHUYECKOHW CBsI3M (KOBAJICHTHAass W WOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMmbIca Ilepunomnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJiokeHusi B llepumoanueckoit cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuoamdeckoit
CUCTEMbl XHMHMUYECKHUX DJEMEHTOB: pa3finuaTh TOHITHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounas noarpymnmna (b-rpynna)», mansie u
OOJIbIlINE TIEPUOJBI, COOTHOCUTH OOO3HAUEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuognueckass cucrema xumudeckux dsnementoB J[. U.
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IEKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy W COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOWMCTBA BEUIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEpPAMH MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX [MPEBpAICHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISAPHYIO W  MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEHTa 10 (dopmysie
COEIMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITH OCHOBHBIC OINEpPAlMM MBICIUTENIBHON JAEATEbHOCTA — aHaJu3
U CUHTE3, CpaBHEHHE, OOOOIIECHUE, CHUCTEMATHU3AIMIO, KIacCU(UKAIHUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3EH — 11 M3yUYEHUs] CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIMil, €CTECTBEHHO-HAy4YHBbIE METOIbI
NO3HAHUA — HAONIOACHUE, W3MEPEHHE, MOJETUPOBAHHE, IKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeoOBaTh  NpaBWJIaM  TOJb30BaHUA  XUMHUYECKOM  Mocylaod |
7abopaTopHbIM 000pYy/IOBaHHMEM, a TakKe MpaBwiIaM oOOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMH TIO BBITIOJIHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB M0 TOJYYEHUI0O W COOUPaHUIO
ra3oo0pa3HbIX BeENIeCTB (BOJOpOJa M KHUCJIOPOJAA), MPUTOTOBJICHUIO
pacTBOPOB € OMNPEACITEHHOW MAacCOBOW JOJIEH PAaCTBOPEHHOIO BEUIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBHI  TI0
pacno3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ TOMOUIBI0 UHAMKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xonIty oOydenus B 9 kiacce nmpeMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XWUMHUYECKUX TOHATHUH: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHWOH, IPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTETNEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYecKas CBs3b, TEIJIOBOU 3PdeKT
peakuuu, MOJb,  MOJSIPHBIM ~ 00BEM,  PAacTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAST IUCCOLMALMA, PEAKIHH HOHHOIO
oOMeHa, KaTaJu3aTop, XUMHYECKOE paBHOBeEcHE, oOOpaTUMble U



HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKILIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIIb,  OKHUCIEHWE UM  BOCCTAaHOBJICHUE,
aloTponus, aMm(GOTEepPHOCTh, XUMUYECKass CBS3b (KOBAJICHTHAs, WOHHAS,
METaJIMYeCcKas), KpUCTAUIMYECKass pemeérka, KOppo3us METallIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEIeTbHO JOMyCTHUMAas
koHueHtpanus [IJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJI COCTaBieHHs (HopMyl
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o (dopmyiaM, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, WOHHAs, MeETAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaX HEOPTraHMYECKUX COCAUHEHUMW, TUI KPUCTALIAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbich llepuomnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAHHUE: OMNUCHIBATh M XapaKTEPU30BATH
Tabnuunyo Gopmy Ilepuoauyeckoil CUCTEMbl XMMHUYECKHX DJIEMEHTOB:
pa3nuyaTh TOHATHUS «TJIaBHas moarpynna (A-rpymma)» U «moOodHas
noarpymnmna (b-rpynma)», manbie u  OOJbIIME NEPUOIbl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHHS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sijapa, oOIIee YHCIO0 DJJIEKTPOHOB H
pacmpesiesieHue UX 10 DJIGKTPOHHBIM  CJIOSM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB U UX COCIVUHECHUHU B
npeesiax MajiblX MEPHOJIOB M TVIABHBIX MOJATPYNI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKlUu
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEILIECTB, MOATBEPXKIAsl OMKHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOM JUCCOLMALMUA  KHUCJOT,
LIEJIOYEH U COJIEH, TTOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHS pEaklud, MOATBEPKIAIONIMX CYIICCTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIIUi
MIOCPEICTBOM COCTaBIICHHS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOrOo »JJeMeHTa 1o (opmyre
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIISCTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coONIO/aTh  MpaBWia  MOJb30BaHUS ~ XMUMHYECKOM  TOCYIOoM U
7a0b0paTOpHBIM  O0OpPY/IOBAaHMEM, a TaKXe TMpaBuiia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSIMH TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYECHHUIO W COOMPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEaKIMH, TMOJATBEPKJAIONIME  KAuYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM MYTEM XJIOPHII-, OPOMMU/I-,
uoaua-, kKapbonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUSI W WOHBI M3yYEHHBIX METAJUIOB, MPHCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEpAIllUK MBICTUTEIHLHOU NESITEIIbHOCTH — aHaJu3
U CHHTE3, CpaBHCHHE, OOOOIICHHWE, CHCTEMATHU3aIlii0, BBISBICHUE
IPUYUHHO-CJICACTBEHHBIX CBSI3€H — IS M3YyYCHUS] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHBIC METOMbI TIO3HAHUS —
HaOJIIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pEabHbId U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUME

8 KJIACC

KoanuecTBo yacoB

Ne HaumeHoBaHue pa3iesioB U JeKkTpoHHbIE (IU(PPOBHIE)
KoHnTpoasHbie IIpakTnyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE MOHATHS
Xumus — BaKHast 00J1aCTh
11 €CTECTBO3HAHMS U 5 5 bubmnoreka LIOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bu6nmoreka [IOK
' peakiuu https://m.edso0.ru/7f41837c
Utoro no pazneny 20
Pa3nen 2. Baxkneiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
21 Boznyx. Kucnopon. Ilonstue 5 1 bubnnorexa [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
Bonopoa.llonstue o kucimorax bubnnorexa [OK
2.2 8 1
1 COJIAX https://m.edso0.ru/7f41837c
53 Bopna. PactBopstl. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHHSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COETUHEHUIM https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. llepuoauuecknii 3akon u [lepunoanyeckas cucrema xumuueckux 3j1emMeHToB /1. . MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

3.1

[Tepuoanueckuii 3aK0H U

7

bu6mmorexa [IOK



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

[Tepuonnueckas cucrtema
XUMHUUYECKUX 3jiemeHToB J[. 1.
Mennene-eBa. CTpoeHue aToMa

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

XuMudecKas CBA3b.

3 OrucTenbHo- 8 Et?pi?/?ﬁeedizﬁasf41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUN
Hroro no pasiery 15 e T
PesepBHOE Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB ITO 68

[TPOI'PAMME



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

TEMATUYECKOE INTAHUPOBAHHUE 9 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabusie | IIpakruyeckue (mucpp )
MPOrpamMmblI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 bub6numoreka LIOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6nuoreka [IOK
' peakiuii https:/m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bu6nunoreka [IOK
' XHUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO1m1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnuoreka LIOK
' anemeHTOoB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO1as XapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' PYTHHE!. &P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO11as XxapakTepUCTUKa XUMUYECKUX
2.3 aseMeHTOB VA-Tpyninsl. A30T, hochop 1 ux 7 1 Brbmmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mmas XxapakTeprCTHKA XUMHYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 brbmmorexa LOK
' Ny PYHIEL- pol https:/m.edso0.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Hroro mo pasnery 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bubmuorexa [JOK
3.1 Obmwre cBolicTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme Metayuisl 1 UX COEAUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nes 4. Xumus u okpyskamas cpeaa
4.1 BemecTBa 1 MaTepHabl B )KU3HU YeJIOBEKA 3 bubmorexa LOK
' B P https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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