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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoJaBaHus y4eOHOro mpeameTa « XuMUs)»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHaBIUBACT o0si3aTenbHOE peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHHUS XHMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs, a Takke TpeOOBaHUN K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUHU CIY>KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
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 (DOPMHUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;
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crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B SKOJIOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAYKH XMMUHM Ha ONpPEAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XWMHHM M HEKOTOPBIX OTHECNbHBIX 3HAUYUMBIX TOHSTHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepKaHusi MporpamMMbl MO0 XUMHUU c(PopMUpOBaHA Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOW IpUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAay4HOMY 3HAaHHUIO H
METO/IaM IIO3HAaHUs B Hayke. lM3ydeHue XUMUU NPOUCXOAUT C IPUBICUEHHEM
3HaHUW W3 paHee M3YyYCHHBIX Y4eOHBIX mpeaMeToB: «OKpyX aromuii Mup»,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHMW XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWH OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI.
3amaya y4eOHOro npeamera COCTOUT B (DOPMHUPOBAHWHM CUCTEMBI XUMHUUYECKHX
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3HAaHUN — BaXHEUIIUX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKa HayKH, B
MPUOOIIEHUN K HAyYHbIM METOJaM TMO3HAHUS TMPU U3YYCHUU BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHUUN U
UX TPUMEHEHWU B Y4YEOHO-IIO3HABATENbHOW U Y4YEOHO-UCCIIEN0BATEIbCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil 0Oe30MacHOro oOpaiieHus ¢ BellecTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4yeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENN TaKKe 1IeU, KaK:

— (QopMHpOBaHHE HWHTEIJIEKTYallbHO PAa3BUTOM JIMYHOCTU, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOyYEHHUsT Ha  CHUCTEMaTUYeCKoe MPHOOIIECHUE
o0ydJaromuxcs K CaMOCTOSITEIbHOW TO03HABATEIILHOW JIESITEIHHOCTH, HAaYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OMbITa PA3HOOOPA3HOU JEATEIBHOCTH, TO3HAHUS W CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCATbHOE 3HAYEHUE IS
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM U  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPY’KaIOUIEro MHUpa, MCIHOJIb3ySl 3HAHUS W OIbIT, MOJYYEHHBIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OYyYalOlUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B IENAX
COXpaHEHHMsI CBOETO 3J0POBbs U OKPY’KAIOLIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HANPaBICHHOCTH JalbHEHIIETO
00yJeHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX MJIsi HW3YYCHHS XMMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3aeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

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

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUE U XMMUYECKUE SBJICHUSI. XUMUYECKasi peakiusi U €€ MpU3HaKHu.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B J1aOOpaTOpuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (FOPEHHE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE kele3a ¢ pactBopoM conr menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOJIOJEHWE W  ONHCAaHUE  PEe3yJbTaTOB  MPOBEICHUS  ONbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxokaeHue kucimopoja B mpupoje, (U3MYECKHE U XUMHUYECKHUE
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cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoOb
MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBolt >P(deKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YypaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (GuU3MYecKMe UM XUMUYECKUE CBOWCTBAa, MPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaorsl u conu.

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

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBAa BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B MpuUpoOJie U B KU3HU YesoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHennit. Oxcuawl. Kiaccudukarus
OKCHJOB: coyieoOpa3syromiye  (OCHOBHBIE, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKUE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUU.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJECPKAHUSA KUCIOPOJa B BO3AYyXE, OIYUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHUS W
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oOpa3laMi OKCHAOB U
ONMCAHWE WX CBOWCTB, MOIY4YEeHUE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPUAIOB), HAOIIOAEHUE 00pa30OB BEIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C

pPa3IUYHON PAaCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPE/EeNEHHON
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MacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, B3AUMOJECHUCTBUAE BOJBI C METAJIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE  BUIAECOMATEPHUATIOB),
uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEHIECTB PAa3JIMYHBIX  KIJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyenue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoMm cepHOM KHUCIOTHI,
KUCJIOT C MeTaJllaMH, DPEaKUUid HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellue KIacChl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoagnuecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBbie MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
rpynmnax CXOJIHBIX DJJEMEHTOB (LIENOYHBIE W IIEJIOYHO3EMEIbHbIE METALIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOAHAs  (OpMBI
[Tepunognueckoit cucrtembl xumuueckux aneMeHToB J[. M. Menaeneesa. Ilepuobl
U rpynnsl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpAa, HOMEPOB INEpuUoja U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aTroMOB TNepBbIX 20  XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapaKTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoit cHCTEMbl XUMUYECKHUX
AJIEMEHTOB Uil pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld U
rpaXkJIaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHuss.  OKHUCIHUTENIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
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WUTIOCTPUPYIOIIUX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMUHA B 8 Kjacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX E€CTECTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKaIMsi, TEPUOJUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[lepuoanueckuii 3akoH. [lepuoanyeckasl cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHUs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KjlacCaM HEOPraHWYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX PeaKIuid M0 pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PQeKTy, o
M3MEHEHUIO CTENEHEW OKUCICHUSI XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonsitue o karamuse. [IoHsTne 0 xumuueckoM paBHoBecuu. DAKTOPHI,
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BJIIMAIOIIKMC Ha CKOPOCTH XUMHUYECKOU p€akunnu H II0JOXKCHHUC XHMHYCCKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTENIbHO-BOCCTAHOBUTENIBHON  pEaKIIUH. CocraBieHue  ypaBHEHUH

OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKIUMA € HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuueckoi cBsizu. Crenens guccornuanuu. CUIIbHBIE U CIA0bIe DJICKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS pEeaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakiuuil. CBOWCTBA KHUCIIOT,
OCHOBaHMUW W CcOJiei B CBETE€ TMPEJCTABICHUN 00 d3JIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuma HaTpusi), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peakIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIeJIoYed U  coJien
(BO3MOKHO  WCHOJIb30BAaHWE BHJIEO MaTE€pUaJiOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTEKAaHWS  peakiuid  HWOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJICJICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakMu pas3joKEHUs, COCUHEHUS), PACIIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbI0 KAueCTBEHHBIX pEAKUMM Ha  HOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HeMmeTaabl M MX COeIMHEHNS

OO6miass XapakTepucTHKa TrajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHue W (PU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMOJIeICTBHE C MeETaJUIaMH, HeMeTallylaMH, Ieiaodyamu). XJIOPOBOJOPOI.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJopa W XJIOPOBOJAOPOJIa HA OpPraHU3M 4YeJIOBeKa. BaxkHeuue XJIOpUAbI U UX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbBIC CTEMeHH OKHcIIeHWsA. CTpoeHHWe W (U3MYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa

u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3HUECKUE U
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XuMuyeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTEIU KHUCIOTHBIX OKCHIOB.
CepHass kwuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIHME  Kak
MpEACTaBUTENsl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEPHOW KHUCIOTHI.
IIpumenenue cepHoi KucaoThl. ConM CEpHOM KUCIOTHI, KAYECTBEHHAs peaKkuus Ha
cynbdar-uoH. Haxoxaenue ceppl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW Cpeibl COECIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrtepuctuka 31aeMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTENIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiictea. KpyroBopotT azora B nmpupojae. AMMHaK, €ro
dbu3nYecKue U XUMUYECKUE CBOMCTBA, MOJyuyeHue u npumeHenue. Coau aMMOHUS,
ux (U3NYECKUE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHHe, (PU3UMYECKUe U XUMHUYCCKUE
cBoiicTBa (0OIlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonp3oBanne HUTpPATOB MW COJied aMMOHHMS B KadeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyxXa, MOYBbl W Boao&éMoOB). docdop,
ajoTponHeie Moaudukanmuu Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcup pochopa (V) u pochopHas kuciaora, GU3HUSCKAE U XUMUIECKHE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJepoi,  aJuIOTPOIHBIE
Monu(UKALUK, PACHPOCTPaHEHHE B Mpupone, (HU3NYECKue U XHUMHUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKcuasl yrieponaa, ux
duznueckre M XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEeMbl, CBSI3aHHBIE C OKCHIOM
yrieponaa (IV), rumore3a rio0adbHOr0 MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUCCKUEe U XMMHUYCCKUE CBOMCTBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKM YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HePTh),
MPOIYKTHI WX TmepepaboTku (O€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OENKaX, yriIeBoJax — U UX
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poJii B OKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuii, ero ¢usnueckue ¢ XUMHYECKHE CBOMICTBa, IMOJYYEHHE U
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemaus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BaHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIue CTpouTEeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, Xkene300eToH. [Ipobiembl 6€30MacHOr0 UCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
POBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpakaroue (PU3NUYECKUEe M XUMHUYECKHE CBOWCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXXHO WCIOJIb30BAHUE BUJICOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpas3laMu XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSIMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOMOICHUE TIpoliecca OOyTIMBaHUs caxapa IMoJl JIeHUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakinK Ha Cynbdar-
MOH M HaOJIOJeHHEe TNpHU3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMU
cBoiicTBaMu azora, ¢ochopa U UX COEIUHEHUU (BO3MOXKHO HCIOIH30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a30THBIX U (PocPOpHBIX yH0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE U M3YYEHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHUA U (ochaT-uOH U U3yYEHUE MPU3HAKOB
UX MIPOTEKAHUSI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON A30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCTIOJIb30BaHUE BHUJICOMATEPUAIIOB), U3yUYCHHUE Mo/iesen
KPUCTANTMYECKUX pemETOK anMaza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM U
YCTPONCTBOM TPOTHBOTA3a, MOJyYeHHE, COOMpaHue, paclio3HaABaHUE M M3y4YCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KauyeCTBEHHBIX Peakiuii Ha KapOOHAT W
CWIMKAT-UOHBl W HW3y4YE€HHE MPHU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenmune HeMeTaxIbl U UX COCAUHECHUS».

MeTansbl M UX COeIMHEHUS

OO0mrast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHToB J[. W.
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTaioB. MeTaminueckas CBA3b U
METAJUIMYECKasi ~ KpUCTAIMYEcKass  pemérka.  DNEKTPOXUMHUYECKUM  psif
HarnpsbkeHnt metamioB. Ou3nyueckue U XMMHUYECKUE CBOWMCTBa MeTauioB. OO1iue
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CHocoObl MONy4YeHus: MeTasioB. IIoHsATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
crnocoObl 3auUThl UX OT Koppo3uu. CrjaBel (CTajdb, YYTyH, AIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHUE B OBITY ¥ MPOMBIILIEHHOCTH.

[I{emounble MeTaJLIBL: MOJIOkeHUE B [leproanyecko cUCTEME XMUMHYECKHX
anemeHnToB JI. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXOXICHUE B IMPUPOJE.
duznyeckre U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUAbl U
TUAPOKCUABl HAaTpuss M Kanud. [IpruMeHeHne MIenoYHBIX METAIOB M HUX
COCMHECHU.

[IlemouHO3€MENBbHBIE METAIBl MAarHuid W KaJbLMM: TOJOXKEHUE B
Ilepuonnueckon cucrteMe xumudeckux anemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HAXO0XJEHUE B pupoe. PU3NdecKne U XUMHYECKNE CBOWCTBA MarHus
U Kajmblus. Baxuelmume coelvHEeHUS KadblUs (OKCHA, THUAPOKCHI, COJIN).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

AnroMUHUI: ToJ0KeHue B lleproanueckoil cucteMe XUMHYECKHUX AIIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aroMma, HaxoxkaeHue B mnpupone. dusndeckue u
XUMHYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCHIA
AITFOMHUHMUS.

Keneso: monoxenue B [lepuoguueckon cCUCTEME XUMHUYECKUX DJIIEMEHTOB /l.
N. MeHneneeBa, CTpoeHHWE aroMa, HaxoXJaAeHUE B mpupoae. dusznueckue u
XUMHYECKUE CBOMCTBA xene3a. OKCuIbl, THAPOKCUIBI U conu xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMH METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHA
KaJIbLIMSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOXXHO  HCIIOJIb30BaHHWE  BHJIEOMAaTEpPUAIOB), IPHU3HAKOB IMPOTEKAHMS
KAUueCTBEHHBIX PEaKIUil HA MOHBI: MAarHWs, KajblUs, allOMUHUSA, LIMHKA, jKelie3a
(1) u xemnesa (1), mequ (I1), HabGIOACHUE W OMTUCAHKE MTPOLIECCOB OKPAIIMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KaiblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBAaHHE aM(POTEPHBIX CBOMCTB T'MJIPOKCH/IA ATIOMHHHUS
Y TUAPOKCUA IMHKA, PELICHUE DKCIIEPUMEHTANIBHBIX 3a1a4 10 TeMe «BakHenmme
METAIIJIbl U KX COCAUHEHUS.

XuMHS U OKpPY:KaWIIas cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOM XW3HH YeEJIOBeKa. be3omacHoe
MCITIOJIb30BAaHUE BEIECTB U XMMHYECKUX peakuuil B ObITy. IlepBasg momoib mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.
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XVMMHUYECKOEe 3arpsi3HEHHE OKpYKAIOIIeH cpenpl (MpeaesibHas J10MyCTUMAast
KOHLEHTpalus BeulecTs, aanee — [1/IK). Ponb xuMuun B pemieHnn 3K0J0rHYecKux
npooeMm.

Xumuueckuit IKcnepumenm:

U3y4yeHre o0pa3loB MaTepHalioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Meosicnpeomemmnuie ceazu

Peanuzanust MeXInpeAMETHBIX CBSI3eM NMpU HM3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
HNOHSITUM, TaK ¥ TOHSITHH, SIBISIONIMXCS CUCTEMHBIMU JIJISl OTAEIBHBIX MPEAMETOB
€CTEeCTBEHHO--Hay4YHOI'O LIUKJIA.

OO0muMe ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KilacCU(PUKALUL, TEePUOJAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOT U, MaTePUAIIbI.

®uzuka: MaTepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbI, PaJHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3apsiji, NPOBOIHHKH,
NOJYIIPOBOAHUKU, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKAs
pemérka, CruiaBbl, (U3MYECKHE BEIWYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorusi: ¢oTtocuHrtes, IpixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAJIbHBIC
yII0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

I'eorpadmsa: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIC IOPOIHI,
M0JIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.
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IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHNHAN 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
BOCIUTATENIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

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

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeAuI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHUCTBE MHpa U 00IIEeCTBa;

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 pPa3HOOOpa3HOM COBMECTHOW JESTEIbHOCTU 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 TIOBEJEHHWE M TMOCTYIKH CBOMX TOBapUIIEH C MO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU WU COCTABJISAIOLIME
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;

MO03HABAaTEIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJyYEHHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
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HAaBBIKOB CaMOCTOSATEIBHON pabOThl ¢ YYEOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATYpPOH, JTOCTYIMHBIMH TEXHHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *XWU3HU, OCO3ZHAHUE TOCIEIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUST TMpaBWwi O0€30MacHOCTH MpHU  OOpaICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3ysIibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS MPEJAMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYAJTLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPO(eCCUOHAIBHON NESITEIbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, MTOHMMAaHNUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIMX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy9aeMble MPU U3YyYCHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH UX PEIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHs,

MPUHIIMI, TUIIOTe3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYToeE.), KOTOPHIC
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HCIIOJIB3YIOTCS B €CTECTBEHHO-HAaYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
Hay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpPbIE 0OECHEeUnBaIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIe JeiicTBUS

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBaTh CMBICI XUMHYECKUX TMOHITHH (BBIACTSATH UX XapaKTEepHbIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUHU ISl KIacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYWHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCCe TO3HAHMUS TOHATUA (NIpEeAMETHhIE |
METanpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENIH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPEJCTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU PEHIeHUH y4eOHO-TT03HABATENbHBIX 3a]a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YyUaEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHWA, a TakKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OpPraHW3allid U TPOBEJCHUIO
YUEHHYECKMX 3KCIIEpUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 mpojenaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHASL  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPaBOYHBIC
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nocobust, pecypcbl VHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE MPHUMEHSTH Pa3jIHYHbIe METOABI M 3alpOChl MPH TMOUCKE U 0TOOpe
uHGOpMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITIOJTHEHHUS
y4eOHBIX M MO3HABATENbHBIX 3a7a4 ONPEAeAEHHOr0 TUIA, MPUOOPETEHUE ONbITA B
o0nacTd WCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpPOU aKTHUBHOTO MCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHOpMauu u
WUTIOCTPUPOBATh pellaeMble 3aJaydl HECIOKHBIMU CXEMaMH, JHharpaMmmaMmu,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHHUE OKpY’Karouleil MNpupoHON
CpeIlbl.

KomMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHUS:

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

YMEHHUS  TMPEJCTaBIsATh  IMOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
JESTENBbHOCTH B YCTHBIX UM TMHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONINX MpOOJieM Ha OCHOBE y4€Ta OOIIUX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICCTBUH, OIpeJelieHHe KpUTEPHUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryasiTuBHbIe yHUBepcaibHble yueOHbIe 1elCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LEeNu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSTENBHOCTD, BEIOMpATh Hanboee »((PeKTUBHBIE CIIOCOOBI pEelICHHs] YICOHBIX H
MO3HABATENbHBIX 3aJ7]a4, CaMOCTOSITEIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yJbTaTa 3asBICHHOW LEIH, YMEHHE

WCIIOJIB30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IIPEJIAracMbI€ B YCIOBUU 3aIaHUM.
HNPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mnpeAMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
collepKaHMs, YCTAHOBJIEHHOrO JaHHOM (enepanbHO paboyeil mnporpaMMon,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAay4yHbI€ 3HAHUSA, YMEHHUS U CIOCOOBI
NeucTBUM, creuuduueckue s NOpeaMeTHor obnactu  «XuMHs», BHUIbI
NEATEIbHOCTH IO  TOJYYEHHWIO HOBOTO  3HAHWsA, €ro  MHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YY€OHBIX U HOBBIX CUTYaIUSX.

K xonny oOyuenus B 8 kiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e PAaCKpBIBATh CMBIC] OCHOBHBIX XMUMHWYECKHX TIOHSATHH: aTOM, MOJIEKYJIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(ogHOpONIHASE U HEOAHOPOIHAS), BaJIECHTHOCTb, OTHOCUTENbHASA aTOMHAs U
MOJIEKYJISIDHAasE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOI0 3JIEMEHTa B COEMHEHUH, MOJIIPHBII 00BEM,
OKCH[, KHCIJIOTA, OCHOBAHHUE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(UKaIUs pPEeaKuui: peaxiuu
COCMHEHUs, pEaKUUU Pa3JIOKEHUsS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, OJJIEKTPOHHBIM CJIOW aToMma, aToMHas OpOUTallb, PAUYC
aToMa, XMMHMYECKAasl CBsI3b, IOJSIPHAS M HEIOJISIPHAs KOBAJICHTHAsS CBS3b,
VOHHAsI CBs3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jis1 BEILIECTBA
(MpoleHTHAs! KOHIIEHTPAaIIKsl) B pacTBOPE;

e WWUIFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATHA U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BEIIECTB U UX MIPEBPALICHUN;

e HCTIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIIeHUsI ()OPMYJ BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

e OIIPENIETISATh BAJCHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJCHHUS  JJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
IIPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KIACCy COECIMHEHUH 10
dbopMymnaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHAss ¥ WOHHAas) B
HEOPraHWUYECKUX COCIUHEHUSAX;

epackpbeiBaTh cMbIcH llepuoamueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh I[OHMMAHHUE NEPUOAMYECKONM 3aBUCUMOCTU CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT HMX MOJokeHus B [lepmomgmdeckoi cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIDHOTO yYEHHMs, 3aKOHa ABOTaapo;

¢ OMMCHIBATh U XapakTepus3oBaTh Tabmuunyo Qopmy Ilepuoanueckoit
CHCTEMBl XMMHMYECKUX OJJEMEHTOB: pAa3JIM4aTh IIOHATUSA  «TJIABHAs

noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u
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OOJpIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B
tabimuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MenaeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCIO JIEKTPOHOB
U pacrpeieieHue UX MO IEKTPOHHBIM CIOSM);

o KJIACCU(PUIIMPOBATh XMMHYECKUE BJIEMEHThI, HEOPraHMYECKUE BEIlECTBa,
XUMHYECKUE peakuu (MO YUCIY M COCTaBY YYAaCTBYIOIIMX B PEAKIUHU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOILIME XUMUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOLUIUX XUMUUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3TUYHBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO0 3JIEeMEHTa MO0 (OopMylie COEIUHEHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B PAcTBOpE, IMPOBOAUTH PACUYETHl TIO
YPaBHEHHIO XUMHUYECKOU peaKiny;

e IPUMEHATHh OCHOBHBIE ONEpPAllMi MBICIUTEIbHON NEATEIbBHOCTH — aHaJIu3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKHX PpEAKLUM, €eCTEeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHue, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CTICZIOBATH MPaBUJIAM TOJb30BAHUS XUMUYECKON TIOCYI0M 1 J1abOpaTOPHBIM
obopy/oBaHMEM, a TaK)Ke TMpaBWiIaM OOpallleHHs] C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBIMOJHEHUIO Ja0OpPAaTOPHBIX
XUMHUYECKUX OIBITOB MO TOJYYEHHIO U COOMpaHMIO Ta3000pa3HbIX
BEUIECTB (BOAOpPOJAa M KHCIOpPOAA), NPUTOTOBIECHUIO pPACTBOPOB C
ONpeAEIEHHON MACCOBOM JOJIEM pAaCTBOPEHHOI'O BEIIECTBA, ILIAHUPOBATH
U IPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB
MIEJIOYE U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (JIakmyc, (heHondTanens,
METHJIOPAHXK U APYTHE).

K xoniy oOydenus B 9 Kiaacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOUTNXCS YMEHHINA:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATHUM: XUMHYECKUM

AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,

CJIO0KHOC BCHICCTBO, BAJICHTHOCTBL, OJJCKTPOOTPpHULIATCIIBHOCTb, CTCIICHb
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OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEIIOBON 3(PdekT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pPACTBOp,  DIIEKTPOJIMTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJIUTUYECKAsA HUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIE PEaKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKHUCIEHUE U  BOCCTAHOBJICHHUE,
ajuiotponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJlGHTHAsl, UOHHas,
MEeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpO3HUs METAJLIOB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEaKUHuH, TMPEAeTbHO IOMyCTUMAas
koHnentpauus [1JIK Bemiectna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TIOHATHH W
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

e ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONIPEJICIISITh BAJIGHTHOCTh M CTENEHb OKHUCJIEHUSI XUMHUYECKUX AJIEMEHTOB B
COCIMHEHUSAX PA3JUYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COeOUMHEHUN 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsii MOHA [0 XUMHUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX COCAUHEHMM, TUIl KPUCTALUIMNYECKOU
PELIETKM KOHKPETHOI'O BELIECTBA;

epackpbiBaTh cMbIc [lepuomuueckoro 3axkona JI. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIUCBHIBATh U XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuuaTh TOHATHS «rJIaBHas moarpymma (A-rpymnma)y Hu «moOodHas
noarpynmna (b-rpynma)», Maneie U OOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaYeHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKHUX
ANIEMEHTOB (COCTaB W 3apsi  sjapa, o0OIIee 4YHUCIO DIEKTPOHOB U
pacmpeneieHue WX 10 DIEKTPOHHBIM CJOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTU B U3MEHECHUU CBOWMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npeaeaax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIII C YUYETOM CTPOCHUS HX
aTOMOB;

o KJIACCU(PUITMPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);
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e XapaKTepu30BaTh (OMUCHIBATH) OOIIME M cHeHU(PUUECKHEe XUMUUYECKHUE
CBOMCTBa TPOCTBIX M CJOXKHBIX BEHIECTB, MOATBEPKIasi OIMKHCAHUE
pUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

e COCTaBJIITh YPABHEHUS JIEKTPOIUTUUECKON TUCCOIMAIIUN KUCIIOT, IIeI0UYeh
U COJieH, TIOJIHbIE U COKpalIEHHbIE YPABHEHMS peaKIMil HOHHOTO OOMEHa,
ypaBHEHUS PEaKIUii, MOATBEPKIAIOIINX CYIIECTBOBAHWE TEHETHYECKOU
CBSI3U MEXK]y BEIIECTBAMU PA3IUYHBIX KJIACCOB;

e PACKphIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;

e IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHUS XWMHYECKHUX TIPEBpaIllcHUH B Pa3IUUYHBIX
YCJIOBUSIX;

e BBIUUCIISATH OTHOCHUTEJIFHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOTO »JJieMEeHTa Mo (opMysie COCIUHCHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, IPOBOJUTH PACUYETHI 10
YpaBHEHUIO XUMUYECKOUW PeaKInu;

e COOTIONIATH MpaBUia MOJIb30BAHUS XUMHUYECKON MOCYI0M U J1abopaTOPHBIM
o0opyaoBaHMEM, a TaKXe TMpaBWwiIa oOOpalleHus C BellecTBaMU B
COOTBETCTBHUM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OMBITOB MO TMOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U YTIEKUCIIOTO Ta3a);

¢ IPOBOJIUTH PEAKIINH, MOATBEPKAAIONINE KAUECTBEHHBI COCTAaB Pa3IMUHbBIX
BEIIECTB: PACIO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHI-, WOAMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI YU HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIu3 U
CHHTE3, CpaBHCHHE, O00OOIIEHHe, CHCTEMAaTHU3aIlii0, BBISIBICHUE
NPUYMHHO-CIICICTBEHHBIX CBA3€M — JJIs W3YUYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHUil, €CTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HaOJIIOICHNe, M3MEpPEHUe, MOJCIUPOBAHUE, DKCICPUMEHT (pEasIbHBIN U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
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Paznean 3. Ilepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[Tepuoanueckuii 3aKOH U

31 [Iepnoanueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
Xumudeckas CBS3b.

3.2 OKHCIIUTEIBHO- 8 1 bubmorexa HOK

https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNN
bu6moreka [IOK
Hroro no passeny 15 https://m.edso00.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso00.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYIHEL 2-CP https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
24 OO1ast XxapakTepUCTUKAa XMMUYECKUX 3 1 2 bubnuoreka [IOK
' anemeHToB |VA-rpynnsl. Yrieposa u https://m.edsoo.ru/7f41a636
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KPEMHUI U UX COCTUHEHUS

Wroro mo pazueny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
. bubnuorexa [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueiinme MeTaiuibl 1 KX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi u oKpy:Kaomasi cpeia
4.1 BemecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmmorexa [OK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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YYEBHO-METOIUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

Xumus 8 kiacc: yueOHUK Jj1si 001eoopazoBarenbHbix yupexaennii / O.C.
INabpuensn., N.I'. Octpoymos., C.A. Cnankos. - M.: [Ipocsemenne, 2019 r. —
175 c.

Xumus 9 knacc: yueOHUK i o0nieodpazoBaTenbHbIX yupexaennit / O.C.
Ia6puensn., N.I'. Octpoymos., C.A. Cnaakos. - M.: [Ipocsemenne, 2019 r. —
224 c.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

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

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bu6bnunorexa I{OK https://m.edsoo.ru/00adb33c
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