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COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHHUE Be-
niectB. [loHsiTHE 0 MeTONAaX MO3HaHUS B XUMUU. UnCThie BemecTBa U cmecu. Crio-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIBI. XUMHYECKHAE 3JIEMEHThI. CHMBOJIBI XUMHUYECKUX dJIE-
MeHTOB. IIpocThie U coKHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3a-
KOH IOCTOSHCTBa cocTaBa BemlecTB. OTHOcuTenbHas aTomMHas macca. OTHocH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJisl XUHMUYECKOTO 3JIEMEHTA B COEIU-
HEHHUU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocBsI3b KOJIMYECTBA,
Macchl ¥ YUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuétsl mo hopmynam xumuue-
CKHX COETUHEHHU.

Pu3NYeCKUe U XUMHUYECKUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX peaKlui (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUeCcKuX CBOMCTB 00pa3l0B HEOPTraHUYECKUX BEUIECTB, HAONIOJACHHE (PU3HNYeE-
CKkMX (TUIaBJIEHUE BOCKA, TasHHUE JIbJa, pAaCTUPAHUE caxapa B CTYIKE, KUIICHUE U
KOH/JICHCAI[Usl BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHOM MPO-
BOJIOKH, B3aUMOJICCTBHE MeJla C KHCIIOTOW) SIBIEHWH, HAOIIOJIEHUE U OMUCaHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX pEeakUuui (pasyioKeHHe caxapa, B3auMoJei-
CTBUE CEPHOM KHUCIOTHI C XJOpUAOM Oapus, paznoxenue ruapokcuaa meau (11)
MIpU HarpeBaHUU, B3aUMO/JICUCTBUE Kele3a ¢ pacTBopoM cosid meau (11), uzyuenue
CIIOCOOOB pa3JeieHus] CMeCcel: ¢ TIOMOIIBI0 MarHuTa, (GUIbTPOBAHUE, BhITIAPUBA-
HUE, NUCTWUIAIMUSA, XpomaTtorpadusi, MPOBEICHUE OYMCTKU TMOBAPEHHON COJIH,
HaOJIOZICHUE U ONMHUCAaHUE PE3YJbTATOB MPOBEJECHUS OIbITa, WUTIOCTPUPYIOIIETO
3aKOH COXPAHEHMS MacChl, CO3JaHIE MOJIeIel MOJIEKYJ (IIAPOCTEPHKHEBBIX).

BaxHelne npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3neMeHT U MmpocToe
BelecTBo. Haxoxenue Kuciaopoia B mpupoje, GU3ndeckne U XMMHUIEeCKUE CBOM-
ctBa (peakiuu roperust). Oxcumasl. [Ipumenenne kuciopoaa. CrnocoObl MOTydeHUs
KHCIIOpOJia B JIAOOPATOPUM U MPOMBILUIEHHOCTU. KpyroBopoT kuciopoga B npu-
pozne. O30H — amoTpornHast MOAU(PUKAIINAS KUCIOPOIa.



TennoBoit 3P PeKkT XMMUUECKON peaKkiinu, TEPMOXUMUYECKUE YPABHEHUS, K-
30- M 3HJIOTEPMHUYECKUE peakuuu. TOIIMBO: Yyrojib U METaH. 3arps3HEHUE BO3AY-
Xa, YCUJICHUE MapHUKOBOTO 3 deKTa, pa3pyieHne 030HOBOTO CIIOSI.

Bonopon — aneMeHT U mpocTtoe BeniecTBo. HaxoxieHne Bogopoaa B MpUpo-
ne, (u3mvecKkue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOObI MOJTYYEHUS.
Kucnors! u conu.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. Hackl-
IICHHBIE U HEHACBIIICHHBIE PACTBOPBL. PacTBOpMMOCTH BelIeCcTB B BoJe. MaccoBast
JIOJIs1 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA Boabl. OcHOBaHus. Ponb pac-
TBOPOB B IIPUPOJE U B KU3HU 4enoBeka. KpyroBopoT Bobl B mpupoie. 3arpsizHe-
HUE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCHJIOB: COJIe0Opa3yrolire (OCHOBHbIE, KUCIOTHBIE, aMPOTepHBIC) U HecolieoOpa-
3yromne. Homenknatypa okcu10B. @U3NYECKUe U XUMUYECKHUE CBOMCTBA OKCHJIOB.
[lomy4yeHne OKCHUIOB.

OcHoBanus. Kinaccudukanys oCHOBaHMIA: MIENOYM U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBaHui. @U3nyeckue U XMuMUYECKUE CBOIICTBA OCHOBA-
Huii. [lonyuyenune ocHOBaHU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOMCTBA KUCNHOT. P aktuBHOCTM MetaimioB H. H. bekerosa. [Toy-
YEHUE KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJIEH.
[Tonmydyenue conen.

['eneTrueckas CBA3b MEXAY KJIACCaMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPENIEIICHHE COAEpKaHUsl KUCIOpoAa B BO3yXe, MOIYyUYEHHUE,
coOupaHue, pacrio3HaBaHUE M WM3Y4YEHUE CBOWMCTB KHCIIOPOJa, HAOIIOJACHUE B3au-
MOJICHCTBHS BEIIECTB C KHUCIOPOJOM U YCJIOBUSI BOZHHUKHOBEHHS U MPEKpaIleHUs
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUIOB U OMHUCAHUE UX CBOMCTB,
noJlyuyeHue, coOupaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB BOJIOpO1a (TOpPEHHUE),
B3aumojelicTere Bogoponaa ¢ okcuaoMm meau (II) (Bo3MOkHO MCTHONB30BaHKUE BH-
JleOMaTepHalioB), HaOM0IeHne 00pa3LoB BEUIECTB KOJIWYECTBOM | MOJIb, UCCIIEN0-
BaHHE OCOOECHHOCTEH pacTBOPEHUS BEUIECTB C PA3JIMYHON pPaCTBOPUMOCTbHIO, MPHU-
TOTOBJIEHUE PACTBOPOB C ONMPEAEIEHHON MACCOBOW JIOJIEM PACTBOPEHHOTO BEUlE-
CTBa, B3aUMOJICHCTBHUE BOJIbl C METAJUIaMH (HATPUEM U KajbliieM) (BO3MOXKHO HC-
MOJIb30BAaHUE BHUJACOMATEPHUAJIOB), MCCIIEIOBaHNE OOpa3llOB HEOPTaHMYECKUX Be-
IIECTB PA3JIMYHBIX KJIACCOB, HAOIO/IEHWE W3MEHEHUS OKPACKU WHJIUKATOPOB B
pacTBopax KHUCIOT W Iesiouel, u3dydeHue B3zaumojerctBus okcuaa meau (I1) ¢



PacTBOPOM CEPHOM KHMCIOTBI, KUCIOT C METAJUIAMH, PEAKIIMNA HEUTpaIu3aluu, Imo-
JyYEHUE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHHE OJIHOTO METajjla JIPYrUM W3
pacTBOpa COJM, PELIEHUE IKCIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «Baknenmue knac-
Chl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauueckui 3akoH u Ilepuoaumyeckass cucreMa XUMHUYECKHX IJJIe-
mMeHTOB /I. U. MenaeneeBa. CtpoeHne aToM0OB. XMMHYeCKas CBA3b. OKUCIH-
TeJIbHO-BOCCTAHOBUTEIbHbIC PEaAKIIMHU

[lepBble TOMBITKH KIACCU(DUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIET0OYHO3EMENIbHbIE METaIbI, Tajio-
TeHbl, HUHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEepHbIE OKCUABI U
TUJIPOKCUIBI.

[leprognueckuit 3axoH. Ilepuoanueckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuoanas u nnmuHHonepuoaHas Gopmel [lepuoanue-
CKOM cucteMbl xuMuueckux aneMeHToB [l. M. Menneneesa. Ilepuoabl u rpyIrsl.
@U3NYECKUN CMBICI MTOPSIKOBOIO HOMEpPA, HOMEPOB MEPHUOJIA U TPYIIIBI SJIEMEH-
Ta.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000J0U€K aTOMOB MepBhIX 20 XuMuueckux snemeHToB [lepuoanue-
ckou cucremnl [[. . MenneneeBa. XapakTepucTUKa XMMUUYECKOIO 3JIEMEHTA I10
ero nojoxeHuto B [lepuonnueckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, Me-
TAJUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTHS HAyKHU U npakTuku. [. 1. MenneneeB — yu€HbIi U rpax-
JTaHWH.

Xumuyeckas cBsi3b. KoBasieHTHast (MOJsipHAs M HEMOJSIpHAs) CBSA3b. DJICK-
TPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okucnenusa. OKUCIUTEIbHO-BOCCTAHOBUTEINbHBIE peakiuu. [Ipoiec-
Cbl OKUCJIEHUS Y BOCCTAHOBIICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICUCTBHE
TUAPOKCHIA IMHKA C pACTBOPAMH KUCJIOT U LIEJIOYEH, IPOBEAEHUE ONBITOB, UILTIO-
CTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUil (TopeHue,
peaKIuy pasioKeHUs, COSTUHECHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 8 KJlacce OCy-
MIECTBIISIETCSl Yepe3 MCIOJIb30BaHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSTHM,
TaK W TOHSTHM, SBJISIONIMXCA CHUCTEMHBIMHU I OTHEIBHBIX MHPEAMETOB €CTe-
CTBEHHO-HAY4YHOIO IIUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (PaKT, THIOTE3a, TEOPHUS,
3aKOH, aHallu3, CUHTE3, KIacCu(UKaIMs, MePUOTUIHOCTD, HAOIIOACHNUE, IKCIIEPH-
MEHT, MOJICTTUPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

dwusuka: Marepus, aToM, dJIEKTPOH, MIPOTOH, HEUTPOH, UOH, HYKJIHI, U30TO-
IbI, PAJMOAKTUBHOCTh, MOJICKYIIA, JIEKTPUICCKHUHA 3apsij, BEIECTBO, TE€IO, 00BEM,
arperaTHoe COCTOSIHWE BEIIEeCTBa, ra3, PU3NYECKUE BEIWYMHBI, €IUHUIBI U3MEpe-
HUS, KOCMOC, TTaHETHI, 3BE3/1b1, COITHILE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPABI, TOPHBIC MOPOABI, MOJIE3-
HBIC UCKOTIaeMbIe, TOTUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /J1.
N. Menneneera. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XH-
MHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJKs, KAJBIUA U UX COCUHCHUH B
COOTBETCTBHH C ITOJO0KEHUEM 3JIEMEHTOB B [leproinueckor CUCTEME U CTPOCHUEM
MX aTOMOB.

CrtpoeHue BellecTBa: BUIbI XUMUYECKOW CBSI3U. THUIIBI KPUCTAJUIMYECKUX pe-
MIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTALIMYECKOW PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxkaiusa 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIIMXCA K Pa3jIMYHbIM KJIACCaM HEOPTaHUYECKUX COEIIU-
HEHUH, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
M COCTaBY YYaCTBYIOIIMUX B PEAKIIMU BEILECTB, MO TEIJIOBOMY 3P (dEKTy, Mo uMe-
HEHUIO CTETNCHEH OKUCIEHUS XUMHUUYECKHX DJIEMEHTOB, M0 0OpaTUMOCTH, IO y4a-
CTUIO KaTajau3aTopa). JK30- M JHIOTEPMUYECKUE DPEAKINH, TEPMOXUMHUYECKHUE
YpaBHEHHS.

[TonsiTue 0 ckopocT xumMudeckor peakuuu. [loHsiTe 00 OOpaTUMBIX U He-
00paTUMBIX XUMUYECKUX peakiusax. [[oHATHE 0 TOMOTE€HHBIX U T€TEPOreHHBIX pe-
akiuax. [lonstne o karanuse. [loHsTHe 0 XMMHUUYECKOM paBHOBecHH. DaAKTOPBI,
BIIMSIFOIIME HA CKOPOCTh XMMHUYECKOM PEAKLMHU U IOJIOKECHUE XMMUUYECKOTO PaB-
HOBECHSA.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEaKIUU, JJCKTPOHHBIA OajlaHC OKHC-
JUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBiIeHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKITUH C UCTIOIB30BAHIUEM METO/Ia MIEKTPOHHOTO OasiaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnpl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMHUYECKOH CcBsi3U. CTeneHp Auccounanui. CHIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHBIE Y COKpAIIEHHbIE HOHHBIE YpaBHEHUsA peakuuil. CBONCTBA KUCIOT, OCHO-
BaHW W COJIEl B CBETE MPEJACTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEII[ECTB — METAJIJIOB U HEMETAJUIOB (rpaduTa U ajiMasa), CIIOKHBIX BEIIECTB (XJI0-
puaa HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEAKUUU OT
BO3JICHCTBHS pa3NUYHbBIX (DaKTOPOB, UCCIIEJOBAHUE AJIEKTPOMPOBOIHOCTH PACTBO-
POB BEIIECTB, IIpoLEcca TUCCOLMALNN KUCIIOT, IIeJIouel U conel (BO3MOXKHO HC-
II0JIb30BAHUE BHJIEO MATEPHUANIOB), POBEACHUE ONBITOB, WUIFOCTPUPYIOLIUX MHPU-
3HAKU MPOTEKAHMs peakluii MOHHOro ooMeHa (0Opa3oBaHHME OCA/IKa, BBIJIEICHUE
rasza, o0Opa3zoBaHUE BO/Ibl), OIBITOB, WUIIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIUil (FOpEeHHEe, PEaKUUU Ppa3JI0KEHUs, COCIUHEHHUS),
pacro3HaBaHUe HEOPraHUYECKUX BELIECTB € MIOMOIIBI KaU€CTBEHHBIX PEaKLUN Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl u MX coeiMHEHUS

OO01ast xapakTepucTUKa rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, Xapak-
TEpHbIE CTENeHU okucieHus. CTpoeHue M (PU3NYECKUe CBOWCTBA MPOCTHIX Be-
IIECTB — raJloreHoB. XMMUYECKHE CBOMCTBA HA TIpUMEPE XJIopa (B3aUMOJICHCTBUE C
MeTaJulaMH, HEMETaJIaMU, 1enodaMu). Xia0poBoaopod. ComnsiHas KUCI0Ta, XUMH-
YECKHUE CBOWCTBA, NOJIyYeHUE, TPUMEHEHUE. JIeMCTBHE XJI0pa U XJIOPOBOIOPOIa HA
OpraHu3M 4YenoBeKa. BaxkHenme XI0puabl M UX HAXOKIAEHNUE B IPUPOE.

Oo6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBONCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPO1a
U cepbl. XUMUYEeCKUe cBoOicTBa cepbl. CepoBOIOPOJ, CTPOCHHE, (PU3HUECKHE U
XUMUYecKrue cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTETN KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, pusnveckre 1 XMMHUYECKHE CBOMCTBA (00IIKe KaK MpeACTaBUTe-
JIs1 KJ1acca KUCJOT U cneruduyeckne). XUMHUUECKHE PeaKkuy, JeKallie B OCHOBE
MPOMBIIIUVIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha Cyiab(aT-HoH.
Haxoxienue cepsl 1 €€ COeAIMHEHUH B PUPOJIC. XUMUUYECKOE 3arps3HEHUE OKPY-
YKAKOLLEH Cpeibl COEMHEHUSIMHU Cepbl (KUCIOTHBIE JOK/IU, 3arpsi3HEHUE BO3yXa U
BOI0EMOB), CIIOCOOBI €0 MPEJOTBPAIICHHUS.



OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIECHHS. A30T, paclpOCTPAaHEHHE B MPUPOE,
dusznyeckue U XxuMudeckue cBoicTea. KpyroBopot a3ora B mpupone. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydyeHHe, (QU3NYECKUe U XUMUYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnernududeckue). Mcnomb-
30BaHKME HUTPATOB U COJIEM aMMOHHS B KaueCTBE MUHEPAIbHBIX yJI0OpeHun. Xu-
MUYECKOE 3arps3HEHUE OKpYKalolleld cpelbl COCIUHEHHUSIMU a30Ta (KUCIOTHbBIE
JIOK]IM, 3arpsi3HEHUE BO3/yXa, MOYBbI U BoAoéMoB). docdop, amioTpomnHsie Mo-
mudukanuu pochopa, pusndeckue u xummuueckue cporictsa. Okeun gochopa (V)
u (ocdopHas KUCIOTa, PU3NYECKUE W XUMHUYECKHE CBOWCTBa, moiydenue. Hc-
noJib30BaHue GpocdaToB B KaUECTBE MUHEPAIBbHBIX YI00pEHUH.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynnbsl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. YTJIEpOJ, aluIOTPOIHbIE MOJIU(DHKa-
LIMU, PaclpOCTpaHEHUE B MpUpOAE, PU3HUECKHUE M XUMHUYECKHE CBOMCTBA. AJ-
copouusi. Kpyrosopot yriepona B npupoje. OKCUibl yriiepoaa, ux Gu3ndeckue u
XUMHUYECKUE CBOMCTBA, NEMCTBUE HA >KMBBIE OPIaHU3MBI, MIOJYYECHUE U NPUMEHE-
Hue. DKOJIOTUYECKUE MpoOIIeMbl, CBA3aHHbIE ¢ okcuaoM yriaepoaa (IV), runmoresa
r100aIbHOTO MOTETUICHUS KJIMMAaTa, MapHUKOBBIN 3¢ PekT. YronbHas kuciaoTa u eé
COJIM, UX (PU3HYECKHE U XUMHUYECKHE CBOWCTBA, MOJIy4eHHE U npuMeHeHune. Kaue-
CTBEHHasl peakiysl Ha KapOoHaT-HOHBL. Vcronb3oBaHue kapOOHATOB B OBITY, Me-
JULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO351CTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, STaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupoHbIe HCTOYHUKH YIJIEBOJIOPOJOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYK-
Thl UX MepepaboTku (OEH3UH), UX pOJib B OBITY W MpombinieHHOCTH. [loHATHE O
OMOJIOTMUYECKH Ba)KHBIX BEIECTBaX: JKHUpax, Oeskax, yrieBojJax — M MX POJH B
KU3HH YesoBeka. MarepuanbHOE €JUHCTBO OPTAaHMYECKUX U HEOPTAHUYECKUX CO-
eIVMHEHNH.

KpeMnuii, ero ¢pu3nueckue 1 XMMUYECKUE CBOMCTBA, OJYYEHHE U TPUMEHE-
Hue. CoequHeHMs] KpeMHUs B npupojae. O01ure npeacTaBieHus 00 OKCUIe Kpem-
uHus (IV) u xpemuueBoit kucinore. CUIUKATHI, X UCIOJIL30BaHUE B OBITY, B MPO-
MBILIUIEHHOCTU. BaKHEWIIMEe CTPOUTEIbHBIE MATEpHUalbl: KEpAMUKA, CTEKIIO, IIe-
MEHT, O0€TOH, kesie300eToH. [Ipo6aeMbl 6€30MacHOr0 MCMOIb30BAaHUS CTPOUTEIIh-
HBIX MaT€pUaJIOB B IOBCEITHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUe 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHHE KAaUeCTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



UX MPOTEKAHMsI, ONBITHI, OTpaXKarolue GU3NIECKUEe U XUMUYECKHE CBOICTBA Tajio-
F€HOB M UX COEAMHEHWH (BO3MOYKHO HCIIOJIb30BAaHWE BUIEOMATEPHANIOB), O3HA-
KOMJICHHE ¢ oOpasliaMu XJOpUI0B (TAJOTCHHUIOB), O3HAKOMIICHHE C OOpasmamu
Cepbl U €€ COeTMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BHIEOMATEPHAIIOB), HA0II0-
JIeHue mpoiiecca oOyriiMBaHUs caxapa IMoJl IeMCTBUEM KOHIIEHTPUPOBAHHOW cep-
HOM KHCJIOTBI, U3YYEHHE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOMl KUCIOTHI,
pOBEJCHNE KaYeCTBEHHON peakly Ha Cyib(haT-uOH U HAOII0eHIe TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U Ux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUACOMATEPUAJIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yIoOpeHui, MojlydeHue, coorupaHue, pacro3HaBaHUE U U3Y4YEHUE
CBOMCTB aMMMaKa, MPOBEICHNE KaYeCTBEHHBIX pEaKlUii Ha MOH aMMOHHS U (oc-
¢daT-1oH U U3ydeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOICHCTBUE KOHIICHTPUPO-
BAaHHOM a30THOM KHUCIOTBHI ¢ M€IbI0 (BO3MOXXHO HCIOJb30BAHUE BUJEOMATEpHa-
JIOB), U3yUYEHUE MOJIENEeH KPUCTAIMYECKUX PEIETOK anMasa, rpadura, Qysiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCcOpPOLMH PAaCTBOPEHHBIX BELIECTB aKTHBUPO-
BaHHBIM YIJIEM U YCTPOWCTBOM NPOTHBOra3a, MOJIy4YeHUe, cOOMpaHue, pacro3Ha-
BAHUE W M3YYEHUE CBOMCTB YTJIEKUCIIOTO ra3a, IPOBEICHNE KaYE€CTBEHHBIX PEak-
Uil Ha KapOOHAT U CHJIMKAT-UOHBI U U3yYEHHUE NMPU3HAKOB UX IMPOTEKaHUs, O3Ha-
KOMJIEHUE C NPOAYKIMEH CUIMKATHON NPOMBIIUIEHHOCTH, PEIIEHNUE YKCIIEPUMEH-
TaJIbHBIX 3aJ1a4 110 TeMe «BaKHEeNIe HEMETAIUIbl U KX COSIUHEHUSD).

MeTtasiibl M X COeUHEHUS

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
uX noJioxxenus B [lepuoguueckon cucreme xumudeckux siuemeHToB 1. . Menne-
JeeBa U CTpoeHHst aToMOB. CTpoeHue MeTauioB. MeTtainyeckas CBsA3b U MeTall-
JMYECKash KPUCTAJUIMYECKAS pEeETKA. DNEKTPOXUMUYECKUM Pl HANIPSHKEHUN Me-
TajioB. @U3NUECKUE U XMMHUUYECKUE CBOMCTBA MeTaJioB. OO0Iue CcriocoOsl momy-
4yeHUsI MeTAJUIOB. [oHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUThI UX
oT koppo3uu. CriaBsl (CTaab, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B
OBITY M POMBIIIJIEHHOCTH.

[[{enounble MeTamibl: nonokeHne B [leproanueckoil cUCTEME XMMUYECKUX
anemeHToB /. . MeHnneneeBa, CTpOEHHE UX aTOMOB, HaXOXKJeHHUE B Ipupoje. Pu-
3UYECKUE U XMMUYECKHE CBOICTBa (Ha mpuMepe HaTpus U Kanust). OKCUIIbI U TH-
POKCHUBI HATPUS U Kanus. [ [puMeHeHne EeT0YHbIX METAIIJIOB U KX COETMHEHHM.

[IlenouyHo3eMenbHbIE METAJIIIBI MAarHUM M KaJbLUM: MoJIOKeHue B Ilepuonu-
YeCcKOn cucreme xuMudeckux diiemeHtoB [[. M. MenneneeBa, ctpoeHue ux aro-
MOB, Haxo)KJeHue B npupoae. OU3nyeckue U XMMHYECKUE CBOWCTBA MarHus U
Kanblus. BaxkHelide coenuHeHHs Kalblds (OKCHI, THAPOKCUI, coiu). JKéct-
KOCTb BOJIbI U CLIOCOOBI €€ yCTpaHEHUs!.



AmoMuHMIL: IostokeHue B [leproaudeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, CTpO€HHE aTOMa, HaxX0XAeHUE B pupoae. Puznueckue u Xu-
MHUYECKHE CBOICTBa amtoMUHHUSA. AMDOTEpHbIE CBOICTBAa OKCHAA M THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB [1.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOXKJICHUE B pupoJe. PU3NUECKUe U XUMHU-
YyecKue CBOMCTBA xene3a. OKCuIbl, TuIpokcu bl U conu xenesa (I11) u xenesa (11D),
UX COCTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3llaMu METAJIOB M CILIaBOB, MX (PU3MUYECKUMU CBOM-
CTBaMH, U3Y4YEHHE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOYKHO HCIOJB30BAHHE
BUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHJA KAJIBIUS M HATPHUS C
BOJOM (BO3MOXHO HCHOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIIEIOBAaHUE CBOMCTB
KECTKOM BOJBI, IPOIIECCA TOPEHUS KeJie3a B KUCIOpoie (BO3MOYKHO HCIIOJIb30Ba-
HUE BUJIEOMATEPHUAIIOB), PU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMIl HA HOHBIL:
MarHusi, Kajiblus, aJlioMuHus, nuHka, xenesza (II) m sxemeza (III), memu (II),
HaOJI0ICHUE U OINMCAaHUE MPOLECCOB OKPAIIMBAHUS TJIaMEHU HOHAMU HATpus, Ka-
AU U Kanblus (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIIEIOBAHUE
aMm(pOTEpHBIX CBOWCTB THMJPOKCHJA AITIOMHHMS M THAPOKCHAA LUHKA, PELICHHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHelIlne MeTauibl U X COSAMHEHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemectBa 1 Marepuansl B IOBCEIHEBHOW XU3HM 4YeoBeKa. besonmacHoe nc-
N0JIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momorp npu Xu-
MHUYECKHUX OKOTaX U OTPABJICHUSX.

XHUMHUECKOE 3arps3HeHUE OKpYyXkaroleld cpenbl (mpeaenbHas AOoMycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun 3K0JIOrMYeCKUX
npo0em.

Xumuueckuii IKCnepumenm:

H3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXIpeaMETHBIX CBSA3€HM NPU M3yYEHUHM XUMUU B 9 Kiacce ocy-
HIECTBIISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK U TOHSATUMN, SBISIONIMXCS CUCTEMHBIMHU JUIsl OTAENbHBIX MNPEIMETOB €cTe-
CTBEHHO-HAYYHOTO IMKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAY4YHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpusi, aHaJu3, CUHTE3, Kiaccu(UKalus, NePUOIUUYHOCTb, HAOIO/IEHUE, JKCIIe-
PUMEHT, MOJIEIHPOBAaHUE, W3MEpPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIM 3 (EKT,
TEXHOJIOTHSI, MATEPUAJIBI.



duznka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TO-
b, PAIMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUSCKHUI 3apsijl, MPOBOAHUKH, TTOIYIIPO-
BOJHUKH, TUAJICKTPHUKH, (OTODJIEMEHT, BEUIECTBO, TEJNO, 00BEM, arperaTHoe Co-
CTOSIHMC BEIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTH, KpHUCTaJUIMUECKas PEIIETKa,
CIUTaBbI, (DU3UYCCKUEC BEIUYHMHBI, CAUHHUIIBI U3MEPECHHS, KOCMHYECKOE MPOCTPaH-
CTBO, INTAHETHI, 3BE3 b1, COJHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yI0OPECHHS, MUKPO3JIEMEHTBI, MAKPOIJICMEHTBI, TUTAaTEIbHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIC MOPOMIBI, MOJIE3-
HBIC HCKOITaeMbI€, TOTIMBO, BOJAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyIAbTATHl OCBOCHUS MPOrPAMMBI OCHOBHOI'O 00111€eT0 00pa3o-
BaHUSI JOCTUTAIOTCS B XO0Ji€ OOy4YeHUs XMMHHM B €IMHCTBE y4€OHOM M BOCIHUTA-
TEJIbHON JIEATEIbBHOCTH B COOTBETCTBUH C TPAJULMOHHBIMU POCCUMCKAMH COLIMO-
KyJIbTYPHBIMHU M TyXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMH, IPUHSATHIMU B OOIIIECTBE
npaBuJIaMd U HOPMaMH TOBEJIEHUS M CHOCOOCTBYIOT MpOIleccaM CaMOMO3HAHUS,
CaMOPAa3BUTHS U COMMAIIA3AITUN 00yJarOIIHXCA.

JInyHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAlOIIUXCA PYKOBOJI-
CTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OTIbI-
Ta JEATEIIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) maTpMoTH4YECKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HaCJIeJIMI0, IOHUMaHUs 3HAYCHUs XUMHUUYECKOW HAyKu B KU3HHU CO-
BPEMEHHOTO 00I111eCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU MHpOpMAIIMEH O Tie-
PEIOBBIX TOCTUKEHUSIX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XUMUU, 3aUHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOKWCTBE MHpa U OOLIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS O COIMAJIBbHBIX HOpMax M IMPaBHIIAX MEXKJIMYHOCTHBIX OTHO-
HICHUN B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IO-
JIE3HOM, y4eOHOMCCIIEeI0OBATEILCKON, TBOPUECKOM U JAPYTUX BHIAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTU TP BBIMOJHEHUH y4eO-
HBIX, TTO3HABATENbHBIX 3a7a4, BBHIMOJHEHUU XUMHUUYECKUX SKCIEPUMEHTOB, CO3/a-
HUU YYEOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aMMOIMOHUMAHUIO M B3aMMOIIOMOIIU B
MpoIIecce ITOM YUeOHOM AeATeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEICHUE 1
MOCTYNKU CBOMX TOBAPUILIEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C Yué-
TOM OCO3HAHMS TTOCJICACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONIUE OC-
HOBY JIJIsl IOHUMAaHUs CYITHOCTH HAy4YHOW KapTHUHBI MUpa, MPEICTaBICHUsI 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKAa C MPHU-
POZIHOM CPENION, O PO XUMUM B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAUMBIC JIJIsi 0OBSICHEHUST HAOJII0JaeMbIX MPOIECCOB U SIBJICHUH, TO-
3HaBaTeJbHOU, HH()POPMALIMOHHON W YUTATEIBCKOW KYJIbTYPhl, B TOM YKCJIC HaBbI-
KOB CaMOCTOSTEJIbHON paboThl C yUeOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYpPOH,
JIOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU UH(POPMAITMOHHBIX TEXHOJOTHI;
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UHTEpeC K OOyYEHUIO U MO3HAHHUIO, JII0OO03HATENbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTh K camM000pa30BaHUIO, MTPOEKTHOM M MCCIIE0BATEIbCKOM AEATeIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAmNpaBJICHHOCTH M YPOBHS 00y4YE€HHUS B JaJIbHEUIIEM;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHME LICHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 310pO-
BbIO, YCTAHOBKHM Ha 3JI0pPOBBI 00pa3 JKU3HU, OCO3HAHHME MOCIEACTBUN U HENPUSI-
THE BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS alKOTOJIsl, HAPKOTUKOB, KypeHus), He0O-
XOAUMOCTH COOJIIO/IEHUSI TIPaBUJI OE€30MIaCHOCTH NPHU OOpAIEHUN C XUMUYECKUMHU
BELIECTBAMU B OBITY U peabHOM JKU3HH;

S) Tpya0BOIro BOCIIUTAHMSI:

UHTEpEeC K MPaKTUYECKOMY U3YUeHHIO TTpodeccuii u Tpyaa pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJIOBOM AEATEIBHOCTH, B TOM YUCJIE HA OCHO-
B€ MIPUMEHEHHUS MPEAMETHBIX 3HAHUM 1O XMMHH, OCO3HAHHBINA BBIOOP MHIMBUIY-
aJIbHOM TPAaeKTOPUH MPOAOHKEHUsS 00pa30oBaHMs C yYETOM JIMUHOCTHBIX HMHTEpE-
COB M CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEW,
yCHEIMHON Npo(heCcCUOHATBHON AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) PK0JIOrHYeCcKOro BOCIIMTaAHUS

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOIE KaK UCTOUYHUKY KU 3-
HU Ha 3emiie, OCHOBE €€ CYLIECTBOBAHMSI, TOHUMaHUE LIEHHOCTH 3I0POBOIrO U 0e3-
OIMACHOr0 00pa3a *KWU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (pu3Hue-
CKOMY M TCUXMYECKOMY 3/J0POBBIO, OCO3HAHHME ILIEHHOCTU COOJIIOJCHUS IMpaBUII
0€e301acHOro MOBEACHUS MpHU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTyalUsX, YIPO-
YKAIOIMX 30POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHHH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHS 3KOJOTHYECKON KYJIbTYphl, OCO3HAHUS INI0OATLHOTO XapakTepa SKOJIOTHU-
YecKUX MpoOJIeM U MyTel UX pEelIeHHs TOCPEICTBOM METOJI0B XMMHH, 3KOJOTHYe-
CKOT'O MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOW, KOMMYHH-
KaTMBHOM M COLIMATILHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe mMeTanpenMeTHBIX pe3ylbTaToOB BBIACNAIOT 3HaYUMbIE ISl (popMu-
pPOBaHUS MUPOBO33PEHUSI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHsl, IPUHIIHI, TUIIO-
Te3a, (pakT, cucTemMa, MPOUECC, SIKCIEPUMEHT U IPYTOE. ), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMM W3
TUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHHE O LIEJOCTHOM HAyYHOH KapTHHE
MHUpPa, U yHHMBepCaJbHble y4eOHbIE AeWCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHB-
HbIE, PEryJISATUBHbBIE), KOTOpPbIE 00eCIeunBaT (OPMUPOBAHNE TOTOBHOCTU K ca-
MOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIECTBIECHUIO YU€OHON A TENbHOCTH.
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ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue aeficTBUA:

YMEHUS UCHOJIb30BaTh MPUEMBI JJOTUYECKOTO MBILIJIEHUS IPU OCBOCHHUH 3Ha-
HUI: pacKpbIBaTh CMbICII XMMHUYECKUX MOHATUH (BBLACIATh UX XapaKTEepHbIC IPU-
3HaKM, YCTaHABJIMBAaTh B3aMMOCBS3b C IPYTUMU MOHITUSIMM), UCIIOJIB30BATH MOH -
TUS 7151 OOBSICHEHHS OT/ICIbHBIX (DaKTOB U ABJICHUH, BEIOUpPATh OCHOBAHUS U KPH-
TepUM TSl KIaccu(UKAMM XUMHUYECKHX BEIIECTB U XUMHUYECKHX PEaKIIUii, ycTa-
HaBJIMBAaTh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU U3Y4YEHHUsI, CTPOUTH
JIOTHYECKHUE PACCYKICHUS (MHIYyKTUBHBIEC, NEAYKTUBHBIE, II0 AHAJIOTUM), JI€JaTh
BBIBO/JIbI U 3aKJIFOUEHUS;

YMEHUE MPUMEHATHh B MPOLECCE MO3HAHMS NOHATHS (IpEeIMETHbIE U MeTa-
IPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIOJIb3YyEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJEIIbHBIE MTPEICTAaBICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTa), XUMU4ecKasi (popMyJia U ypaBHEHUE XUMHU-
YECKOM peakuuu — NpHU PEHIeHUH Y4eOHO-II03HABATENbHBIX 337a4, C YUETOM ITHX
MOJICJIBHBIX TPEICTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPHU-
3HAKU U3Y4YaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIHii, BbI-
SBJIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBA3H U MPOTUBOPEUNS
B M3Y4YaEeMBbIX MIPOLIECCAX U SBJICHUSX.

ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

YMEHUE UCIIOIb30BATh MOCTABIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO-
3HaHUs, a TAK)XE B KaUeCTBE OCHOBBI JIJIs1 (POPMUPOBAHHUS TMIIOTE3bI IO MPOBEPKE
IIPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUI;

npuoOpeTeHne OmbITa MO MIAHUPOBAHUIO, OPraHU3AlMH U MPOBEACHUIO yue-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HAOJI0AaTh 3a XOJOM Ipoliecca, camoCTOs-
TEJIBHO MPOTHO3UPOBATH €r0 pe3yjbTaT, POpMYyIUpPOBaTH OOOOIIEHUS U BBIBOABI
II0 pe3yJIbTaTaM IPOBEAEHHOIO OMNbITA, UCCIEAOBaHUS, COCTABIATh OTYET O MPO-
JeJaHHoM pabore.

Pabora ¢ unpopmaumeii:

yYMEHUE BBIOMPATh, AHAJIM3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO pas3-
JUYHBIX BUAOB M (POPM NpEICTaBIICHUS, MOJYYaeMYI0 M3 Pa3HbIX HCTOYHHKOB
(HAy4YHO-TIOIYyJIApHAs JIMTEpaTypa XUMUYECKOTO COAEP/KAaHUsS, CIIPABOYHBIE MOCO-
ous, pecypcbl IHTepHeTa), KpUTHUECKH OIICHUBATh MPOTUBOPEUUBYIO M HEJIOCTO-
BEpPHYI0 UH(DOPMAIIHIO;

yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpPMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPENEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BaHUS  HMHPOPMAILMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
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CaMOCTOSITENIFHO BbIOMpaTh ONTUMANBHYIO (hOpMY MpeAcTaBieHUs HHpopMauu 1
WJUTKOCTPUPOBATh PELIaeMbIE 3a1a4X HECIIOKHBIMU CXEMAMH, IHMarpaMMaMu, JApy-
rumMu popmamu rpa@uKu 1 X KOMOWHAITUSIMU;

yMEHHUE UCIOJIb30BaTh U aHAIM3UPOBaTh B Ipoliecce yueOHOM U uccienoBa-
TEJIbCKON NIEATETbHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIIUIEHHOCTH, CEITBLCKOrO
XO034MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH PUPOAHOU CPEJIBI.

KoMMyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

yMEHUS 3a7]aBaTh BOMPOCHI (B XOJ€ auajiora u (Wiau) AUCKYCCUU) MO CYIIle-
CTBY 0OCyXaaeMoil TeMbl, (POPMYJIMPOBATH CBOM MPEHJIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4u;

YMEHHUsI NPEACTABIATH IOJYYEHHBIE PE3YyJIbTAaThl IMO3HABATEIBHOU ACATEIb-
HOCTH B YCTHBIX U IMCBMEHHBIX TEKCTaX; ACJATh IPE3CHTALMIO PE3yJIbTATOB BbI-
NOJIHEHUS] XUMUYECKOT0 3KCIEepUMEHTa (JabopaTopHOro oOmbITa, JabopaTopHOU
paboThI [0 UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

yMEHUSI y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3Ha-
BATEJIBHOW M HCCIIEA0BATEIIbCKON NESITENBHOCTH NPHU PEIEHUH BO3HUKAIOIINUX
npo0JeM Ha OCHOBE y4é€Ta OOIIMX MHTEPECOB M COrJIacOBaHMS MO3ULUMN (00CYyX-
JeHUsi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS COBMECTHBIX J€ii-
CTBHI, ONpeAesieHue KPUTEPHUEB IO OIICHKE KaueCTBa BBINOJIHEHHON paboThl U
Apyrue).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTEIBHO ONPENECHATh LENU JEATEIIbHOCTH, IUIAHWPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusT yueOHbIX U
ITO3HABATEIIbHBIX 3a]1a4, CAMOCTOSATEIIBHO COCTABIIATh WM KOPPEKTUPOBATH MPE-
JIO’KEHHBIM aJTOPUTM JEWCTBUW MPH BBITOJHEHWH 33aJaHUN C YYETOM IOJYYEHUS
HOBBIX 3HaHUN 00 M3ydaeMbIX O0BEKTaX — BELIECTBAX U PEaKLMSIX, OLIECHUBATh CO-
OTBETCTBUE NOJIYYEHHOI'O pe3yjbTara 3asBJICHHOMN LIEIM, YMEHUE UCIIOIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, PEIJIAracMbIE B YCIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATBI

B coctaBe npeIMETHBIX pe3yJbTaTOB [0 OCBOEHUIO 0053aTEIbHOTO COAEpKa-
HUS, YCTAHOBJICHHOTO JaHHOUW (enepanpHON pabodeil mporpamMmoi, BBIACIHSIOT:
OCBOEHHBIE 00YYaIOIIMMUCS HayyHbIe 3HAHUS, YMEHUS U CIOCOObI AEMCTBHIA, cIie-
nuduyueckre AJig NpeaMeTHON 00J1acTh «XUMUsD», BUIIBI ACSTEIBHOCTH MO MOJY-
YEHUIO0 HOBOI'O 3HAHHUA, €r0 MHTEPHpPETALNH, MPEeoOpa3oBaHUI0 U PUMEHEHUIO B
pa3IMYHBIX YYEOHBIX U HOBBIX CUTYyAIHIX.

K koHiy oOyuenus B 8 kjacce npegMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:
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e PACKPBIBATh CMBICJI OCHOBHBIX XUMHYECKUX MOHATUI: aTOM, MOJIEKYJIa, XH1-
MUYECKUN BJIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BEILIECTBO, CMECH (OAHOPOIHAS
Y HEOJIHOPOJIHAs ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U MOJIEKYJIsIpHAsl Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs. Macca, MaccoBasi OJIsl XUMHUYECKOTO JJie-
MEHTa B COCAMHEHUH, MOJISIPHBIN 00bEM, OKCU, KUCIIOTa, OCHOBAHUE, COJIb, DJICK-
TPOOTPUIATEIIBHOCTD, CTCTICHh OKUCJICHHS, XUMUYECKash peaKius, Kiaccupurarus
PEaKLH: PEAKINU COCIUHEHUS], PEAKIMH PA3JIOKECHUS, PEAKIINU 3aMEIICHUS, Pe-
aKiuuu oOMEHa, 9K30- U IHJOTEPMUUYECKUE PEAKIUU, TEIIOBOU 3(PQeKT peakiuu,
AJIpO aTOMa, JJIEKTPOHHBIN CJI0M aToMa, aTOMHAasi OpOUTalb, paANyC aTOMa, XUMU-
YyecKasi CBA3b, MOJISIPHAS M HEMOJISIPHAS. KOBAJICHTHAS CBSI3b, MOHHAs CBSI3b, WOH,
KaTUOH, aHUOH, paCTBOP, MaccoBas 107151 BellecTBa (MPOIEHTHAsI KOHIICHTpAIlus) B
pacTBoOpE;

e WUUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSATUN U HpHUMeE-
HATb 3T NOHSTHUS [IPU OMUCAHUH BEUIECTB U UX MPEBPALICHUN;

e ICII0JIb30BAaTh XUMHUUYECKYI0 CUMBOJIMKY JJIs1 COCTaBIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIIN;

e OTIPEJICTISATh BAJECHTHOCTh aTOMOB 3JICMEHTOB B OWHAPHBIX COCIMHEHUSX,
CTENICHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAJIICKHOCTD Be-
HIECTB K OMNPEeTIEHHOMY KJIacCy COCAMHEHHH 1o dopMmysaMm, BUJ XUMHUYECKON
CBsI3U (KOBaJICHTHAsI U MOHHAsI) B HEOPTaHUYECKUX COCIUHECHUSIX;

e packpbiBaTh cMbIch [lepmogmueckoro 3akona JI. M. MenaeneeBa: emMOH-
CTPUPOBATh MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIe-
MEHTOB OT MX MO0J0KeHUs B Ilepuoanueckoi cucreme, 3aKOHOB COXPAaHEHUSI Mac-
Chl BEILIECTB, ITOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HUs, 3aKOHa ABO-
raapo;

e ONKCHIBATh U XapakTepu3oBaTh TabiuuHyio Gopmy Ilepronnueckoit cucre-
Mbl XMMHYECKHX DJIEMEHTOB: pa3inyaTh TMOHATUS «rJiaBHas moarpymnmna (A-
rpynmna)» u «nobouHas noarpynna (b-rpymnma)», Mansie U O0JbIINE TIEPUOBI, CO-
OTHOCHUTH 0003Ha4YEeHUsI, KOTOphle UMEIOTCsl B Tabnuue «llepuonnueckas cucrema
xuMudeckux 3neMeHToB [[. M. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XUMHUUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sijipa, 0o0IIee 4Yuciio
AJIEKTPOHOB U pACTIPEICTICHUE UX IO JIEKTPOHHBIM CIIOSIM);

e KJTaCCU(UITUPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHMYECKHE BEIECTBa,
XUMHUUYECKHE peakIuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TeroBoMy 3G DexTy);

e XapaKTEepPU30BaTh (OMHUCHIBATH) OOINE XMMUYECKHUE CBOMCTBA BEIIECTB pa3-
JIUYHBIX KJIACCOB, MOJTBEPK/1as ONMKUCAHUE MPUMEPAMU MOJIEKYJISPHBIX YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;
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e IPOTHO3UPOBATH CBOICTBA BEHIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MNPOTEKAHUS XWMHYECKUX MPEBPALICHUN B Pa3IUYHBIX
YCIIOBHSIX;

e BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (opMyJie COEIUHEHHUS, MACCOBYIO
JIOJIFO BEILIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU pe-
aKIu;

e IPUMEHATh OCHOBHBIE OINEPALMU MBICIUTENBHON AEATEIbHOCTH — AHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMAaTH3alluIo, KIacCU(PUKaIMIO, BBISBICHUE
MIPUYMHHO-CJIEACTBEHHBIX CBSI3€M — I MU3YyYECHUS CBOWMCTB BEIIECTB U XHMMHUE-
CKHMX PEaKIMi, €CTECTBEHHO-HAYYHbIE METO/bI MTO3HAHUSI — HAOJI0ICHUE, U3MeEpe-
HUE, MOJICTUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN );

e CJICJIOBATh MPaBHUJIaM TOJIb30BAHUS XUMHUYECKOU MOCYI0N U TaO0OpaTOPHBIM
00OpyZI0BaHUEM, a TaKXKe MpaBUiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSMU IO BBIMOJHEHUIO JJA0OPATOPHBIX XUMHUUECKUX OIBITOB MO MOTyYe-
HUIO U COOMpaHUIO ra3000pa3HbIX BEMIECTB (BOJOPOJIa M KUCIOPOAA), TPUTOTOB-
JIEHUIO PACTBOPOB C OMPEAECIEHHOW MAaCCOBOM JOJEW PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh M MPOBOAUTH XUMHUYECKHUE DKCIIEPUMEHTHI MO PACIIO3HABAHUIO pac-
TBOPOB IIEJIOYEH U KUCJIOT C MOMOIIBI0O MHIUKATOPOB (JakMmyc, ¢deHosdTasierH,
METUJIOPaHX U APYTHE).

K xoHIy 00yueHus B 9 Kjacce npeAMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX TOHATHI: XUMHUYECKHUU 3Je-
MEHT, aTOM, MOJIEKYJIa, UOH, KATHOH, aHHOH, MPOCTOE BEILIECTBO, CIOKHOE Bellle-
CTBO, BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTb, CTETICHb OKUCIICHMS, XUMUYECKas
peakiysl, XMMUYECKas CBS3b, TEIJIOBOU 3(PPEKT peakinu, MoJib, MOJISIPHBIA 00BEM,
pPacTBOp, PIEKTPOIUTHI, HEIJIEKTPOIUTHI, AIEKTPOJIUTHUECKAS JUCCOLUALINS, PEaK-
MM MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTUMBbIE U He-
oOpaTuMble peakiuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMU, OKUCIUTED,
BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHHUE, aJUIOTPOIHUs, aM()OTEPHOCTh, XH-
MUYecKas CBSI3b (KOBaJICHTHAsl, MOHHAs, METaJUIMYECKasi), KpUCTANINYECKasi pe-
HETKA, KOPPO3Us METAIIJIOB, CIUIABBI, CKOPOCTh XMMUYECKOW peakinu, MpeeIbHO
nonycrumas konuentpauus 1I/IK BemecTsa;

e ULTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSATUM U TpHUMe-
HATH 3TH MOHSTHS MIPU OMTMCAHUU BEIIECTB U UX MPEBpaICHUN;

e HCTIONIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJISI COCTABJICHHS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

e OTIPEICTISATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMpPEACIEHHOMY
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KJIACCy COeAMHEHUM mo (GopMmyraMm, BHI XUMUYECKON CBS3U (KOBaJEHTHAsl, MOH-
Has, METAJUTMYECKasi) B HEOPTAaHUYCCKUX COCAUHEHUSIX, 3apsij MOHA MO XHMHYE-
CKOH (opmyJie, XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAHUYCCKUX COCIUHE-
HUH, TUI KPUCTALTUYECKOHN pelETKU KOHKPETHOTO BEIlIECTBA;

e packpbiBaTh cMmbich [lepuonnueckoro 3akona [[. . MenneneeBa u 1eMOH-
CTPUPOBATh €T0 TOHWMAHKE: OMUCHIBATh M XapaKTEPH30BaTh TAOIUUHYIO (HOpMy
[Teprnonueckoil CUCTEMBbI XUMHUYECKUX DJIEMEHTOB: Pa3IMuaTh MOHITHS «TJIaBHAS
noarpynmna (A-rpynmna)» u «mnobdounas noAarpynmna (b-rpynmna)y», manasie 1 60JbIIHE
MEePHUO/JIbI, COOTHOCUTh 0003HAUYECHHSI, KOTOPbIE UMEIOTCS B MEPUOANYECKON TabIu-
1€, C YMCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI ATOMOB XUMHUYECKUX SJIEMEHTOB
(coctaB u 3apsn siapa, oOlIee YHCIO AJIEKTPOHOB M pacIlpeiesieHue UX MO 3JeK-
TPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB dJIe-
MEHTOB U MX COCIUWHEHUN B Mpejesiax MajbIX MEPUOJOB U TJIABHBIX MOATPYIIL C
y4€TOM CTPOCHHUS UX aTOMOB;

e KJTAaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKHE PeaKInH (110 YUCITY U COCTaBY YYACTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerI0BoMY (D (PeEeKTy, 0 W3MEHEHUIO CTETICHEH OKUCICHUS XMMHUYCCKUX DJICMCH-
TOB);

e XapaKTEepPU30BaTh (OMHUCHIBATh) OOMIME U cCHEMUPUYECKHEe XUMHUYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MMOATBEPIK/IAsl ONMMCAHUE MPUMEPAMU MO-
JICKYJSIPHBIX ¥ HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XHMHUYCCKUX PEAKIIHIA;

e COCTaBIIATh YPABHEHUS JIEKTPOIUTUUECKON TUCCOIUAIIUN KUCIIOT, MIeI04ei
U COJIeH, TTOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHe-
HUS PEeaKIMil, TMOITBEPKAAIONINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U MEXKIY
BEIIECTBAMH PA3INIHBIX KIJIACCOB,;

e PAaCKpBIBATh CYITHOCTh OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUHA T10-
CPEIICTBOM COCTaBJICHUS AJIEKTPOHHOTO OallaHCca dTUX PeaKIIil;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOCHHS, BO3-
MO>XHOCTH TIPOTEKaHUS XMMHYECKUX MPEBPAICHUI B PA3IMYHBIX YCIOBHSIX;

¢ BBIYMCJISITh OTHOCHTEIBLHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIO0 XHMHUYECKOTO 3JIEMEHTa 1Mo (opMylie COSAUHEHHS, MACCOBYIO
JIOJIIO BEIIIECTBA B PACTBOPE, MIPOBOUTH PACUETHI IO YPABHEHUIO XUMUYECKOU pe-
aKIIWU;

e COOJTIO/IATh TIPABHJIA MOJIB30BAHUS XUMUYECKOW MOCYI0N M J1aOOpaTOPHBIM
00OpyIOBaHUEM, a TaKXKe MpaBuiia OOpAIICHUs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTa0OPATOPHBIX XUMHUUECKUX OTBITOB MO TOyde-
HUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa W YIIIEKUCIIOTO ra3a);

e POBOJINTH PEAKIIUH, TTOATBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
BEIIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOAUA-, KapOOHAT-,
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docdar-, cunukar-, cyabdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHMSI U MOHBI U3Y-
YEHHBIX METAJUIOB, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BeE-
ILIECTB;

e IPUMEHSITh OCHOBHBIE OINEPAIMA MBICIUTEIBHON AEATEIBHOCTA — aHAIU3 U
CHUHTE3, CpaBHEHHE, O00O0O0IIEeHHWEe, CHUCTEMAaTU3alliI0, BBISBICHUE IPUYUHHO-
CJIEJCTBEHHBIX CBA3€U — JJISI U3yYEHUsI CBOMCTB BENIECTB U XUMHUYECKUX PEAKIINM,
€CTECTBEHHO-HAYYHBIC METOJIbI IO3HAHKS — HAOIIOJCHUE, U3MEPEHUE, MOJICTTUPO-
BaHME, DKCIIEPUMEHT (peaJIbHbI U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne
n/n

HanmenoBanmue pa3jiesioB u
TeM NMPOrpaMmbl

KoaudecTBO 9acoB

Bcero
00ThI

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA

KonTposabHbie pa-

IIpakTuyeckue pa-
00ThbI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIEe pecypChl

Xumuss — BaxHas 00JacTh
1.1 €CTECTBO3HAHMS M IIpaKTUye- 5 2 bubmorexa LHOK
CKOM TEATEBHOCTH HETOBEKa https://m.edsoo.ru/7f41837¢
12 BemectBa u xumuueckue pe- 15 | bubnmnoreka [HOK
aKIIMH https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. BazkHelilmme npeacTaBuTe/ Il HEOPraHUYeCKUX BellecTB
1 Bosnyx. Kucnopoan. Ilonsarue 6 bubnmnorexka HOK
00 okcHaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonarue o kucnorax g | bubnmnorexka HOK
U COMSIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. Ilonsarue o0 5 | | bu6nuoreka [IOK
OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJIACCBI HEOPraHHU- 1 | | bubnmnorexka HOK
YEeCKUX COCAUHEHUHN https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumnyeckux 3j1eMeHToB /. . MenaeneeBa. Ctpoenne atoMmoB. XUMH-
yeckas cBfA3b. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKIINH

3.1

Ilepnonnueckuii 3akoH u Ile-

7

but6mmoreka [IOK
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pHoauYecKas cucTeMa XuMuye-
ckux anementoB [. 1. Menne-
neeBa. CTpoeHue aToma

Xumnueckass cBA3b. Oxuciau-

3.2 TEJILHO-BOCCTAHOBUTEIILHEIE 8
peaKIuu

Hroro no pazgeny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

68

I[TPOTPAMME

https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

HaunmenoBaHmue pa3xesioB U TEM IIPO-

KoauuecTBO 4acoB

DJIeKTpOHHbIe (Huppo-

Ne ni/m Kontpoabnbsie IlpakTuueckue  Bbl€) 00pazoBaTebHbIe
rpaMMbl Bcero
padoThI padoThI pecypchl
Pa3znea 1. BemmecTBo 1 XUuMH4YeCKHEe peaKkul
L1 [ToBTOpEeHUEe U yriayOiieHHe 3HAHHWKA OCHOB- 5 | bubnmnoreka HOK
’ HBIX pa3/ieoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnnorexa [JOK
) peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLUALNS. XHUMH- g | | bubmmoreka [JOK
' YECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
21 OO0mas xapakTepuCTUKa XUMUYECKHX OJie- 4 | bubnmnorexa [JOK
) MeHTOB VIIA-rpynnel. ["anorensl https://m.edsoo.ru/7f41a636
OO0mass xapakTepucTUKa XMUMHYECKUX dJie-
2.2 MeHTOB VIA-rpynnel. Cepa u e€ coenune 6 bubmmorexa LIOK
) PYIHIBL. L€p A https://m.edsoo.ru/7f41a636
HUS
OOmass xapakTepucTHKa XMMHMYECKHUX 3Jie-
2.3 MeHTOB VA-rpynmsl. A3oT, ¢ochop u ux 7 1 bubamorera LOK
' PYHIEL - A30T, P hitps://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mass XxapakTepUCTHKA XHUMHUYECKUX dJie-
2.4 MeHTOB [VA-rpymmsl. YTiepoa u KpeMHHH U 8 1 2 bubmorexa [IOK
' PYTHEL POAHKP https://m.edsoo.ru/7f41a636
WX COeIMHEHUS
Hroro no pazneny 25
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Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume cBoiicTBa METAILIOR 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/ 7412636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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ITIOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE HU(PPO-
Ne Nara P uudp
Tema ypoka Kontpoubnubie IIpakTnueckue BbIe 00pa3oBaTe/IbHbIC
n/n Bcero H3yUYeHHUs
padoThI padoThI pecypcbl
| [Ipeamer xumun. Posib XUMUM B KU3HU 1 | erne bubnmoreka [JOK
HeJems
yeJioBeKka. Tena 1 BeniecTna a https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TousgaTue o0 MeTOomax MO3HAHUSI B XUMUU 1 1 Henmensa
https://m.edsoo.ru/ff0d227¢e
[Tpaktuueckast pabora Ne 1 «[IpaBuna
a0o0THI B J1TaOOpaTOpuy U MpUEMBI 00- bu6 OK
3 p paTop p 1 1 2 nenens nonuoreka 1
paileHus ¢ J1abopaTOpHBIM 000pyI0Ba- https://m.edsoo.ru/ftf0d23dc
HHCM»
Uucteie BemectBa 1 cMecu. CriocoOb bu6mmoreka [IOK
4 . 1 2 Henmena
pa3aeneHus CMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznene-
5 HUE cMecell (Ha mpuMepe OYHUCTKH IO 1 1 3 Henens Bubmmorexa LHOK
. P P A https://m.edsoo.ru/ff0d28c8
BapeHHOM COJIN)»
bu6mmoreka [JOK
6 Ato oJe 1 3 Hene
TOMBLH MOJICKYJIBT HeAe https://m.edsoo.ru/ff0d2a6c¢
XUMHUYECKUE DJIEMEHTHI. 3HaKu (CHUM- bubnnoreka [JOK
7 1 4 nenens
BOJIbI) XUMUYECKHX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIIECTBA 1 4 nenens bubmorexa HOK
p B 8 https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 5 "Henens bubmmorexa [JOK
YIApHOe ¥4 A https://m.edsoo.ru/ff0d2d50
10 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB. 1 5 Henens bubmuorexa [JOK
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Xumuaeckass ¢opmyna. BajaeHTHOCTH
ATOMOB XUMHUYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHasg aroMHasi Macca. OTHO- 6 Here bubmuorexa [JOK
Helens
CUTEJIbHAS MOJIEKYJISIpHAsA Macca s https://m.edsoo.ru/ff0d323c
MaccoBasi 10711 XMMHAYECKOTO 3JIEMEH- bubmuorexa [JOK
12 6 Henena
Ta B COCIMHEHNUH https://m.edsoo.ru/ff0d350c
KonuuectBo BemectBa. Monb. Modsap- bubmuorexa [JOK
13 7 Henest
Hasg Macca https://m.edsoo.ru/ff0d5230
Pu3nyeckue U XUMUYECKHUE SBIICHUS. bubnuorexa [JOK
14 7 Henens
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
IIpu3zHaku M yCIOBUS MPOTEKAHUS XH- bubaunorexa [IOK
15 P Y . p 8 Henelst 1
MHYECKUX peaKki https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEILECTB. bubmuorexa [JOK
16 8 Heneust
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienuss konaumyecTBa, Macchl Be-
17 €CTBa IO YPaBHEHUSIM XHUMHUUYECKUX 9 Henens bubmorexa HOK
teetsa Ho-yp A https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamuss XuMHYECKUX peakiiuil
18 (coenuHeHus, pPa3JIOKEHUS, 3aMelle 9 Henens bubmmorexa [OK
> P ’ https://m.edsoo.ru/ff0d3f34
HUs, OOMeHa)
M. B. JIoMOHOCOB —  y4€HBIN-
19 sHIMKIoTIeAUuCT. O0O00IICHNE U CHCTE 10 HeAest bubmorexa HOK
1 AHCT N B a https://m.edsoo.ru/ff0d40c4
MaTH3amus 3HAaHUH
Kontponbnast pabora Nel mo Tteme bu6mmoreka [JOK
20 P P 1 10 HEenend 1
«BelecTBa 1 XUMHUYECKUE PEAKLIAM https://m.edsoo.ru/ff0d4290
Bo3myx — cMech razoB. CocTaB BO31Iy-
v Y bu6mmoreka [IOK
21 xa. Kucinopon — nsnemeHT U mpocroe 11 Henens

BemecTso. O30H
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dusnyeckue U XUMUUYECKHE CBOWCTBA

22 KHCII0poJia (peakluy OKHCIIEHUs, Tope 11 Hepens bubmmorexa LIOK
pora (peakt » TOP A https://m.edsoo.ru/ff0d4614
aue). [lorstre 06 okcuaax
CnocoObl TOTy4eHHsI KHCIIOpOoa B Jjia-
23 OopaTopuu U ZIqOMBIHIHeHHfC”fI[/I IIpu 12 Hexenst bubmorexa [JOK
paTop p - 1P a https://m.edsoo.ru/ff0d497a
MEHEHHE KUCIIOPO/1a
TennoBoil 3¢ dexr xuMuyeckoit peak-
A, TIOHATHE O TEPMOXUMHYECKOM bubnmoreka [JOK
24 12 uenens
YpPaBHEHUH, dK30- U IHAOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsIX
Tommso (HedTh, yroiabr U METaH). 3a-
25 r 5[3H€HI/Ie( g)os yra cn0c06m) ero 13 Hexenst bubmorexa [JOK
p Ayxa, a https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
IIpakTtruueckas pabora Ne 3 mo Teme
26 «Hpon C€HHEC U I:061/1 aHye KHCIIopoaa 13 Hexenst bubmorexa HOK
v 8 p oA, A https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBONCTBY»
Bogopoax — »aeMeHT u OpocToe Belle- bu6 OK
27 AOPOA P B 14 Henens nommorexa 11
cTBO. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4dd0
®dusnyeckue U XUMHUYECKUE CBOWCTBA bu6mmoreka [IOK
28 14 Henens
Bojopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 IT 15 Hexenst
? OTATHE O RHCHOTax | COIAX A https://m.edsoo.ru/ff0d50d2
CrrocoOBI MOJIYYEHHST BOAOpPOJA B Jia- bubmnoreka [JOK
30 & opos 15 Henens nosmotera I
OGoparopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas pabora Ne 4 mo TeMme
31 «ﬁon CHHE I/IpCO6I/I aHre BOJOpOJA 16 HemeIst bubmorexa HOK
e OOHP FOPOAA, A https:/m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €T0 CBONCTBY»
32 MounsipHblii 00BEM Ta30B. 3akoH ABO- 16 menenss ~ bubmuoteka [IOK
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rajpo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma, KOJIHMYECTBA Be-
33 €CTBa rasa 1o €ro M3BECTHOMY KOJIHU 17 Henens bubmorexa [IOK
B THOMY A https://m.edsoo.ru/ff0d55a0
YECTBY BEIIECTBA WU O0BEMY
Boruncnenuss 00EMOB ra3oB MO ypaB-
34 HCHHMIO pEaKIMM Ha OCHOBE 3aKOHAa 17 Henens bubmorexa [IOK
.. peait N a https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUI ra30B
®dusnyeckue M XUMHUYECKHE CBOMCTBa bubmuorexa [JOK
35 18 Henens
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuii. [lonstue 06 unaN- bubnuorexa [JOK
36 18 Hemensd
KaTtopax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwimeHnasie
37 ¥ HEHACHI peHHI)I: acTBOpPBI. MaccoBas 19 Henens bubmorexa HOK
B pacTBoOpHL. A https:/m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBa B pPacTBOPE
[Ipaktuyeckass padora Ne 5 mo teme
«IIpuroroBieHne pacTBOPOB C OIpee- Bbubanoreka [IOK
38 "p . Vp Up .I.)Il 19 Heaems 1
JIEHHOW MAacCOBOM J10JIEN pacTBOPEHHO- https://m.edsoo.ru/ff0dSeba
I'0 BEICCTBaY
KonrpoarHass pabota Ne2 mo Tteme bubanoreka [IOK
39 P P 1 20 "Henenst 1
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: coctaB, KiaccuduKalus, HO- bu6mmoreka [IOK
40 20 Heaens
MEHKIIaTypa https://m.edsoo.ru/ff0d664e
Ilonmyyenne M XHMMHUYECKHE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEpPHBIX 21 Henens bubmmorexa LIOK
: P . https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUs: COCTaB, Kiaccuukamus, bubnmoreka [JOK
42 21 Hedens
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomyyenue w XUMHUYECKHE CBOWCTBA 22 Henens  bubmmoreka [JOK
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OCHOBaHUM

Kucnore:  cocraB, xiaccuduxamnms,

https://m.edsoo.ru/ff0d67ca
bubmuoreka [JOK

44 22 Henens
HOMEHKJIaTypa A https://m.edsoo.ru/ffOdfee2
[lonyyenue m XUMHUYECKHE CBOWCTBA bubnumoreka [IOK
45 23 Henens
KHMCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue). HOMEHKIIATypa, CIIO-
46 coOBI i{fn CHI/Z}I XI/IMI/I‘IeCK}I]/II; CBOM 23 "Henenst bubmorexa LOK
yi ’ A https://m.edsoo.ru/00ad9474
CcTBa
[TpakTuueckast pabora Ne 6. Pemienue
JKCIIEPUMEHTAIBHBIX 33134 10 TeMe bubnuorexa [JOK
47 24 Henens
«OCHOBHBIE KJIACChl HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
I'eHernueckas cBs3b MEXAY Kilaccamu bubnuorexa [JOK
48 . 24 Henens
HEOPTraHUYECKUX COCIUHEHUMN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0001Ienne U cucTeEMaTH3alNs 3HAHAH 25 Henelst
= 1 a https://m.edsoo.ru/00ad9cb2
KontponbHast pabGora Ne3 mo Teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 1 25 Henels bubmmorera [TOK
on p https://m.edsoo.ru/00ad9ela
COE€IUHEHUH
[TepBbie MOMBITKH KiIacCHU(PUKAIINKN XU-
51 MHUYECKHX dJeMeHToB. llongarme o 26 Heaes bubmorexa LOK
) 4 https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepuognueckuii 3axkoH u Ilepuogude-
P P bubnmoreka [JOK
52 CKasl CHCTeMa XUMHYECKHUX DJIEMEHTOB 26 Hemenst
https://m.edsoo.ru/00ada52c
. . MenneneeBa
bubmuoreka [JOK
53 IIepuonasl, rpymIIbl, IOATPYIIIEI 27 Henens
pHoA Py Py 4 https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX 27Henens  bubmmoreka [JOK
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snaep. N3oTomsl

CTpoeHHE  DJIEKTPOHHBIX  00OJIOUEK

https://m.edsoo.ru/00ada342

. bubnmoreka [JOK
55 atoMoB 3neMeHToB Ilepuoanueckoit 28 Hees
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. Menaeneepa
XapakTepucTuka XHUMHUYECKOTO 3Jie-
bubmuoreka [JOK
56 MEHTAa I10 €ro noJjiokeHuto B [lepuonu- 28 Hepend
. https://m.edsoo.ru/00ada824
yeckoi cucreme J[. . Menaeneesa
3nauenue [lepuonuueckoro 3akoHa AJis
a3BUTUSL Hayku ® npaktuku. . H. bubnuoreka IIOK
57 p K . p . A 29 Heneist 1
MengeneeB — y4€HbIM, MNEnaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DJIEKTPOOTPULIATEILHOCTh ATOMOB XH- bu6mmoreka [IOK
58 29 Heaes
MMUYCCKHX 3JICMECHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas xumudeckas CBA3b 30 HexeIs
8 https://m.edsoo.ru/00adac34
KoBajeHTHas mosisspHas XHMMHYECKas bubnnoreka [JOK
60 30 Hexest
CBA3b https://m.edsoo.ru/00adaab8
KoBasnenTHas HenosispHas XUMHYECKAst bubnnoreka [JOK
61 31 Henes
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens OKUCIEHUS 31 Henes
4 https://m.edsoo.ru/00adae28
OKHCITUTEITEHO-BOCCTAaHOBUTEIIHHBIC bubmuoreka [JOK
63 32 »Henenst
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIIUTENN U BOCCTAHOBUTEIHN 32 Henes
g https://m.eds00.ru/00adb076
KonrponbHas pabdora Ne4d 10 Teme Bubnuoreka IIOK
65 p p 1 33 geneis 1
«CTpoeHnne aroma. XUMUYECKas CBS3b https://m.edsoo.ru/00adb486
66 PesepBubIit ypok. OO000OmIEeHHE W CH- 33memens = bwubmmoreka [JOK
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cTeMaTH3aIns 3HaHUH

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

PesepBublit ypok. OOoOuienne u cu- bubmmoreka [IOK
67 cTeMaTu3alus 3HaHuH I 34 nepens https://m.edsoo.ru/00ad9cb2
PesepBublit ypok. OOoOuienne u cu- bubnumoreka [IOK
1 4
68 cTeMaTu3alnsa 3HaHUN 34nenen https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO IIPO- 68 4

I'PAMME
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9 KUIIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe nHudpo-

Ne Hara
Tema YpoKka KOHTpOJIbeIe HpaKTuqecxne BbIC 06pa30BaTeJILHbIe
n/n Bceero H3YYeHH S
padoThI padoThI pecypcbl
[Tepuoanueckuii 3akoH. [lepuoanue-
bubmuoreka [JOK
1 CKas CUCTeMa XMMHUYECKHX DJIEMEH- 1 1 Hemens
https://m.edsoo.ru/00adb59e
toB JI. 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMHYECKUX JJIEMEHTOB 1 1 renens bubmmorexa LHOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB
3 Knaccudukanus 1 HOMEHKIIaTypa He- | ) bubnuoreka [IOK
HeAems
OpPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunanr XuMHu4yecKkoil CBA3U U THIEI bu6mmoreka [IOK
4 ) 1 2 Hepmens
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpEHuUe U yriydaeHne 3HaHUH 1 1 3 Henens
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
6 Krnaccudukanys XuMHUeCcKUX peak- | 3 bubnuoreka [IOK
N HeAems
LMY 10 pa3InYHbIM IIpU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 eakuu. IToHsITHE O TOMOT€HHEIX U 1 4 gHenensa bubmnorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIUSIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.
g @DaxTOopHl, BAUSAIOLUIMNE HA CKOPOCTh | 4 bubnuoreka [IOK
N Heest
XUMHYECKOU PEAKIIUU U MMOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
9 OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC 1 5 Henens bubmuorexa [JOK
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peaknuu https://m.edsoo.ru/00adcade
Teopus SIEKTPOTUTUUECKON JUCCO-
10 I/IapI/II/I Cnmilme U cJ1a0blIe DIIeK 5 Henens buGnnorexa LIOK
HHATIH. & https://m.edsoo.ru/00adcd68
TPOJIUTHI
11 Hounrle ypaBHEHUS peaKIIni 6 Henena buGnnorexa LIOK
yp peart a hitps:/m.eds0o.ru/00add448
XUMHUYECKHE CBOUCTBA KUCJIOT U OC-
12 HOBAaHUI B CBETE IPEICTABICHUN 00 6 Henels buGnnorexa LIOK
PesL a hitps://m.eds00.ru/00add5d8
AJICKTPOJUTUYECKON JTUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIUTHYE 7 Henens bubnnorexa LIOK
bes P a hitps://m.eds00.ru/00add8b2
CKOU IMCCOLIMAIIAN
14 IlonsTue o rmapoanse cojei 7 Henens bubnnorexa LIOK
AP a hitps://m.eds00.ru/00add9d4
O06001IeHrEe U CUCTEMATU3aIIKs 3Ha- bubmuorexa [JOK
15 . 8 Henena
HUU https://m.edsoo.ru/00addd12
16 ITpakTryeckas padora Ne 1. «Permre- 8 Here bubnnoreka [JOK
HeIens
HHE 3KCIIEPUMEHTAIBHBIX 3a7a1» A https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 o teme
17 «DINEKTPOIUTHYECKAS TUCCOLUALIUI 1 9 Henens bubmorexa LHOK
p A HHATH. 4 https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKLIUU B pACTBOPAX)»
OO01mas xapakTepUCTUKA TaJIOTEHOB.
18 XI/IMI/I‘IGCKI:/Ie CBEfICTBa Ha IIpuMepe 9 Henend bubmmnorexa [IOK
p p 4 https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. CojssHas KHCIIOTAa,
19 XHME‘I@CKI/IS CBOMCTBA, ITOJIYYCHUE 10 Henensa bubnnorexa LIOK
’ ya ’ 2 https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme 10uenenss ~ bubmuoteka [IOK
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«[TonyyeHnue COMIHON KUCIOTHI, U3Y-
YyeHue €€ CBOMCTBY

Brrancnenus no YpaBHCHUAM XUMH-

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

21 YeCKUX PeaKInil, eCIi OIUH U3 pea 11 Hemens buGnnorexa LIOK
p ’ P https://m.edsoo.ru/00ade488
T€HTOB JaH B U30LITKE
OO1as xapakKTepUCTHKA JIIEMEHTOB Bbubanoreka [IOK
22 P p 11 Henmens 1
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATTOTpOnHBIE MOIU(DUKAIINH CEPHI.
Haxoxnenue cepbl 1 €€ coeqMHEHU I bubnnoreka [JOK
23 . 12 Hemens
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
CepoBogopo, ctpoeHue, pu3ndecKue bubnuoreka IIOK
24 POBOAOPOA pu b 12 Henensa 1
M XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTa, (PH-
25 3UYECKUE I/IpXI/IMI/I‘feCKI/Ie CBoﬁCTB(zl: 13 Hemensd bubmmorexa LHOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUE PEAKIINH, JICKAIIHNE B
OCHOBE MPOMBIIIJIEHHOTO CrIoco0a
26 MOJYYEHHST CEPHOH KHUCIIOTBI. XHUMH 13 Hexens bubmorexa HOK
yi p ' . https://m.edsoo.ru/00adec8a
YECKOE 3arpsi3HEHHE OKPYKAIOIIEeH
Cpelibl COEIMHEHUSIMU CEPBI
BrrunciieHue MaccoBOU TOJIH BEIXOJA bu6mmoreka [IOK
27 14 Henens
MIPOIYKTa peakuuu https://m.edsoo.ru/00adec8a
OO6mr1ast XapakTepruCTHKa SJIEMEHTOB
VA-rpynmsl. A30T, pacopocTpaHeHne Bbubaunoreka [IOK
28 pyn pactipoctp 14 Henensa 1
B IIpHpoe, Gpu3nyecKrue U XuMuie- https://m.edsoo.ru/00adeeab
CKHe CBOICTBa
29 AMMuak, ero pu3nuecKue U XuMude- 15uenens  bubmuoteka [IOK

32




CKHEC CBOﬁCTBa, IMOJIYYCHHUE U ITPUME-
HCHHUC

[IpakTrueckas padota Ne 3 o Teme

https://m.edsoo.ru/00adf004

bubmuorexa [JOK

30 «ITomydenne aMMHaKa, H3ydeHHe ero 15 Henens
Iy ye A https://m.eds00.ru/00adf180
CBOICTBY»
A3oTHas kuciora, e€¢ Gu3ndecKkue u bubmmoreka [JOK
31 . 16 Henensd
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIECH
aAMMOHHS B KQUECTBE MUHEPATBHBIX
32 noOpeHnii. XUMHYECKOE 3arpsi3He 16 Hexelst bubmorexa LIOK
YAODPCHHH. AHME P https://m.cds0o.ru/00adf518
HUE OKPY>KAIOIIEH Cpefibl COeAMHEHU-
SIMH a30Ta
®dochop. Oxenp pochopa (V) u
33 (1)00(%)0 pHasI KI/ICJI((l))Ta q)q)lfsn(qelxne u 17 nenens bubmmorexa [TOK
p N 8 https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOIMCTBA, MOJIyICHUE
Hcnonb3oBanue GocdaToB B Kaue-
CTBE MUHEPAIILHBIX ynoOpenuii. 3a- bubnuoreka IIOK
34 p YIf p 17 Henens 1
IpA3HEHHE MPUPOAHON cpeabl pocda- https://m.edsoo.ru/00adfc20
TaMH
Vriepon, pacnpocTpaHeHue B IPUPO-
35 e q)imqgcmzlle) u XI;IMquCKI/Ie (I:)B(I))P'I 18 Hemensd bubmnorexa LIOK
> 4 https://m.edsoo.ru/00adfd9c
CTBa
Oxcupsl yriaepona, ux Gu3nvecKue u
XHMHUYECKHE CBOMCTBA. DKOJOTHYE- bu6mmorexa [IOK
36 18 Henend
CKHe TIPOOJIEMBI, CBS3aHHBIE C OKCHU- https://m.edsoo.ru/00adfebe
nom yriepoaa (IV)
.. bubnuorexa IIOK
37 VrosabHasg KACIOTa U €€ COIN 19 Henmens 1

https://m.edso0.ru/00ae006¢
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[IpakTrueckas padota Ne 4 o Teme
"[Tonyuyenue yrnekucioro rasa. Ka-

bu6mmoreka [IOK

38 19 Henens
YEeCTBEHHAs peaklus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHS 00 Opra-
39 HUYECKHX BeIeCcTBaX KaK O COeqNHE 20 "Henenst bubmorexa LOK
https://m.edsoo.ru/00ae054¢e
HUSIX YIJIepoJa
40 Kpemuunii u ero coequHeHHUS 20 Heaels bubnmorexa [IOK
p https://m.edsoo.ru/00aec080a
[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3324 M0 TEME bu6mmoreka [IOK
41 . 21 Henens
«Bauelnine HeMeTalIbl U UX CO- https://m.edsoo.ru/00ae0bf2
eIMHEHUS
KonTponbnas pabota Ne3 mo teme
. bubnuorexa [JOK
42 «Baxuelinne HeMeTalIbl U UX CO- 1 21 Henens
https://m.edsoo.ru/00aec0e18
€ TUHEHUS
OO6m1ast XapakTepruCTUKa XUMUYECKHUX
9JIEMEHTOB — METAJJIOB. MeTalln-
43 yeckas CBSI3b M MeTaJllIndecKasi Kpu 22 Henens bubmmorera [TOK
. p https://m.edsoo.ru/00ac103e
cTajinyeckas pemeérka. Gusnueckue
CBOMCTBa METAJIJIOB
XnMHYeCcKre CBOMCTBA METAIIJIOB.
44 DJIEKTPOXUMHUUECKHUH PSII HAIIPSIKE 22 Hedels bubmmorera [TOK
. p p p https://m.edsoo.ru/00ael 156
HUH METaJJIOB
OO6mme crmocoOb! MOTyIeHUsT MeTall-
noB. CriaBel. Berancnenns no ypas-
. bubnuorexa [JOK
45 HEHUAM XUMHUYECKUX pEaKIUU, €CIIN 23 Heaesa

OIWH U3 pCarcHTOB COACPIKUT IMPUME-
CH
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bu6mmoreka [IOK

46 IlonsaTue o KOppPoO3UU METAIIOB 23 Henens
pp A https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 €JIOYHBIC METaJUIbI 24 Henes
1 a https://m.edsoo.ru/00ae14b2
Oxcuabl U TUAPOKCUABI HATPHUS U Ka- bu6 e OK
48 bl ap bl Tp 24 Henes noanoreka 1
s https://m.edsoo.ru/00ae14b2
Illenoyno3eMenbHBIE METAJIbI — bubnuorexa [JOK
49 . . 25 Heens
KaJlbLIM U MarHum https://m.edsoo.ru/00ael5e8
bubmuorexa [JOK
50 Baxxuelmnme coenMHEHNS KAJIbIUS 25 Hene
A H Heaew https://m.edsoo.ru/00ae15e8
O00011IeHIE U CUCTEMATH3aIlUs 3Ha-
51 . 26 Henens
HUH
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoreka [IOK
52 26 Henels
YCTpaHEHU https://m.edsoo.ru/00ac1886
[IpakTuueckas padora Ne 6 mo Teme
53 "YKEcTKOCTEL BOIBI M METOMEI €€ 27 Heaes bubnnorexa LIOK
" A 4 https://m.edsoo.ru/00aclaec8
YCTpaHECHHS
bu6mmoreka [JOK
54 Axro 7| 27 Hene
JHOMUHIHT Heaew https://m.edsoo.ru/00aelc64
AmMboTepHBIE CBOMCTBA OKCUIA U bubnuoreka IIOK
55 Gotep a 28 Henest 1
TUApoOKCcUIa https://m.edsoo.ru/00ae1c64
bu6mmoreka [JOK
56 Kemeso 28 Hene
Heaew https://m.edsoo.ru/00ac1d86
Oxcupl, THIPOKCHUIBI U COJIU JKEJIE3a bubnnoreka [JOK
57 29 Hemels
(IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
O00011IeHIE U CUCTEMATHU3aIlUs 3Ha-
58 . 29 Henelst
HUNI
59 [IpakTuueckas pabota Ne 7. Pemenue 30menmenss ~ bubmmoreka [JOK
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SKCIEPUMEHTAIBHBIX 33724 M0 TEME
«Baxxuelinne MeTaabl U UX COSIU-
HEHUI»

Brrancnenus no YpaBHCHUAM XUMH-
YECKUX peaKuHﬁ, €CJIM OAVIH U3 pca-

https://m.edsoo.ru/00ae3de8

60 T€HTOB JaH B U30BITKE WIIH COIEPIKUT 1 30 Hexeirst bubmorexa LOK
a A Ii a https://m.edsoo.ru/00ael1750

IpuMecHu. BeranciieHust MaccoBOu J10-
JI1 BBIXO/JIa TPOJIYKTA PEAKIIUN
O00011IeHIE U CUCTEMATH3aIlUs 3Ha-

61 . 1 31 Henens
HUH
KonTponbnas padora Ne4 o teme

62 «Baxxueiimume MeTaIbl U UX COEIU- 1 1 31 Hepneis
HEHUS»
BemrecTtBa 1 Marepuaisl B IOBCE- bu6 K

63 Hl . P 1 32 Hepens noamorexa O
JHEBHOM >KWU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3£50
XHUMHU4YECKOE 3arpsi3HeHUEe OKpyKa- b K

64 1 P 19)% | 32 Henens noauoreka 11O
IOLIIEN Cpebl https://m.edsoo.ru/00ae4270
Pons xuMuu B pellieHny dYKOJI0ru4e- bub OK

65 p 1 33 Hentenst nonmoreka L
CKUX MpobIemM https://m.edsoo.ru/00ae4270
PesepBHEbIil ypok. O000IIIEHNE U CH- b K

66 P yp © Jiig | 33 Hexens nommoreka 11O
cTeMaTtu3alus 3HaHUHU https://m.edsoo.ru/00ac0dOa
PesepBusblil ypok. O0001IEHNE U CH- b K

67 P yp © Jiis 1 34 Hexens nommoreka 11O
cTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adb33c
PesepBuEIil ypok. O000IIIEHNE U CH- bu6 OK

68 P yp ° it 1 34menens nonmoreka [
CcTeMaTu3alus 3HaHUU https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB IIO ITPO- 68 4

I'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Ta6puensu O.C., OctpoymoB WU.I'., Axnebunun A.K. Xumus: 8-i kiacc:
yuebnuk/ I'abpuensn O.C., OctpoymoB WN.I'., Axne6bunun A.K. — Mocksa:
IIpoceenienue, 2023
2. Tabpuensn O.C., OctpoymoB WU.I'., Axnebunun A.K. Xumus: 9-i knacc:
yueOnuk/ ['abpuensn O.C., OctpoymoB MN.I'., Axnebunun A.K. — Mockaa:
ITpoceemnienue, 2023
3. HBanecko, KomsacuukoB, KonmaueBa: buonorus. ®u3uka. Xumus. 7-9 kiac-
cel. COopHuk 3anau u ynpaxuenuit. ®I'OC / Banecko, Konscankon, Komaue-
Ba — Mocksa: [Ipocsemenune, 2021

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. Hcnonb3oBanue mudpoBbIX JabopaTopuil Mpu OOyUYEHUH XUMHHU B Cpeli-
Hel mkose. U3nanue: bunom. Jlaboparopust 3HaHu#
2. Haconosa A. E., Xumus B Tabnunax 8 — 11 knaccel. CipaBouHoe nmocooue.

ABtop — coctaButenb A. E. HaconoBa 10 — e uzganue, crepeoruntoe. dpoda,

MockBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

«Anxumuk» - http:/alhimik.ru

bubmoreka I{OK - https://lesson.edu.ru/04/08

1

2

3. Kypnan «1 centsiops» - https://1sept.ru/

4 Kypuan «Xumus u xu3nby» - https://hij.ru/
5

Nudoypox - https://iu.ru/video-lessons
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6. [TonOopxka nurepaTypsl o xumuu - http://c-books.narod.ru/

7. Pocculickas 351eKTpoHHas IIKoJa. - https://resh.edu.ru/

8. COopHHUK cTareld 0 XMMHUYECKUX AJIEMEHTAX, WITIOCTPUPOBAHHBIN ONKCA-
HUEM SKCIIEpUMEHTOB. - http://www.periodictable.ru
9. [MudpoBoit  oOpazoBarenbHbIi pecypc nns mKon  «Skmacey -

https://www.yaklass.ru/
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