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MNOSCHUTEJIBHASA 3AIIMCKA

IIporpamma o XuMHM Ha YpOBHE OCHOBHOI'O 0011ero oOpa3oBaHus COCTaBIEHAa Ha OCHOBE TPEOOBaHMH K pe3ybTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHOI POrpaMMbl OCHOBHOTO 001Iero obpa3oBanus, npencraBieHHbx B PI'OC 00O, a Takke Ha OCHOBE (heaepanbHO paboueit
IporpaMMbl BOCIIUTaHMA M C Y4YETOM KOHIIENLUHU MpernojaBaHus y4deOHOro mnpeaMera «XuMHUsS» B 00pa30BaTeNbHBIX OpraHU3aLUAX
Poccuiickoit @enepanuu.

[Iporpamma 1o XuMuu Ja€T MpPEICTABICHHE O LENAX, OOLIed cTpaTeruu oOydeHUs, BOCIMTAHUS U Pa3BUTUSA OOyYaroIUXcs CPeACTBaMU
y4eOHOTO TMpenMeTa, YCTaHABIMBAeT OO0S3aTeNIbHOE NPEAMETHOE COAep)KaHue, MpeayCMaTpUBAeT paclpefesieHHe ero Io Kiaccam |
CTPYKTYPUPOBAaHUE IO pasfesiaM M TeMaM [porpaMMbl IO XHMHH, OIpPEIENseT KOJIWYECTBEHHbIE U KaueCTBEHHBIE XapaKTEPUCTUKU
COJICpKAaHUsA, PEKOMEHIYEMYIO IOCIEOBATEIbHOCTh M3YUYECHUS XMMUHU C YYETOM MEKIPEAMETHBIX UM BHYTPUIIPEIMETHBIX CBSA3CH, JOTHKU
y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH OOydJaroluxcs, OHpelenseT BO3MOXKHOCTH IpeaMeTa i pealu3alud TpeOOBaHUM K
pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTebHOW MPOrpaMMBI Ha ypPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs, a TaKKe TpPeOOBaHUU K
pesyibTataM OOy4eHUs XHMHUM Ha YpOBHE MeJed H3ydeHus MNpeAMeTa M OCHOBHBIX BMJOB Yy4eOHO-IIO3HABATEIbHOM JEATEIIbHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COIePKAHUS.

3HaHUe XUMHUH CIYXKHUT OCHOBOM JUIsl JOPMHUPOBAHUS MUPOBO33PEHUS 00YUarOIIErocsi, €ro MpeaCTaBIeHUH 0 MaTepraIbHOM €AMHCTBE MHpa,
BO)XHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH MPEICTABICHUS O B3aMMOIPEBPALICHUAX YHEPTUH B 00 SBOJIIOLUH BEIIECTB B MPUPOJIE, O MyTAX
peleHus TI00albHBIX NPOOJIeM YCTOMUMBOIO pa3BUTUSl 4YEJOBEUECTBA — CHIPhEBOW, HJHEPreTUYECKOl, NMIIEBOW U 3KOJIOTHYECKOH
0€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAHEHHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaau3allid BO3MOXKHOCTEH i1 caMOpa3BUTHS U (OPMUPOBAHUS KYyJIbTYphl JIMYHOCTH, €€ OOImed M (PYHKIMOHAIbHOU
IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEH OO0y4aromuxcs, HABBIKOB HX CAMOCTOATEIbHOW YydeOHOM
JeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATENCKUX YMEHHHM, HEOOXOJUMBIX KaK B MOBCEAHEBHOM *KM3HM, TaKk U B MPO(eCcCHOHANBHOM
NesITeTTbHOCTH,

3HAaKOMHT CO CIEU(PHUKON HAYYHOTO MBIIICHHUS, 3aKJa/{bIBA€T OCHOBBI 1IEJIOCTHOTO B3IVIsSJIa HA €MHCTBO NMPHUPOJIBI U YEJOBEKa, SIBIISETCS
OTBETCTBEHHBIM 3TAroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YJarOIIUXCS;

COCOOCTBYET (HOPMUPOBAHHIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAaHUSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B
HKOJIOTMYECKOE 00pa3oBaHNEe O0yUYarOLIUXCS.

JlaHHble HampaBlieHHsT B OOYYEHHMH XHMHMU O0O0ECHEeuMBAIOTCS CHEHM(UKON colepkaHus y4eOHOro mpeaMera, KOTOPBIM sBiseTcs
MeIarOrMYEeCKH aJanTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHUH Ha OMPEeIEHHOM dTarne e€ pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa3oBaHHs OPUEHTHPOBAH Ha OCBOCHHE OOYUYAIOIMIMMUCS CUCTEMBI MIEPBOHAYAIIBHBIX TMOHATHH
XMUMHH, OCHOB HEOPTaHMUYECKOW XUMUHU M HEKOTOPHIX OTACITHHBIX 3HAYMMBIX TIOHSATHIA OPraHUIeCKON XMMHH.

CtpykTypa coiepkaHus IporpaMMbl IO XMMHUU C(OPMHUPOBAHA HA OCHOBE CHCTEMHOT'0 M0/1X0/1a K e€ u3ydyeHuto. ConepkaHue CKIIabIBACTCS
U3 CHCTEMBI MOHITHH O XUMHUYECKOM 3JIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XMMHUYECKOH peakmun. O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 MPUHIIMITY IOCIEI0BATEIBHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETUYECKHUX MPEACTaBIECHUI pa3HOTO YPOBHS:
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— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— Y4YEHHMsI O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AJIEKTPOIUTHIECKON TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSI pAaCCMATPUBAIOTCS HA OCHOBE SMIUPHUUYECKU MOTYYEHHBIX U OCMBICIIEHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHHO
OT OJHOTO YPOBHA K JPYroMy, BBIMOJHSSA (DYHKIMH OOBSICHEHHS M MPOTHO3HPOBAHUS CBOICTB, CTPOCHHS M BO3MOXHOCTEU MPAKTHUYECKOTO
IIPUMEHEHHUS U MTOJIYYEHUS U3Y4aeMbIX BEILIECTB.

OcBoeHme mporpamMMbl 10 XMMHHU CIIOCOOCTBYET (HOPMUPOBAHHIO MPEACTABICHUS O XMMUYECKON COCTaBIISIONIEH HayYHOW KapTUHBI MHUpA B
JIOTHUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOI'O OTHOIIEHHS K HAYYHOMY 3HAHUIO M METOJaM NO3HaHUsA B Hayke. V3yueHne XuMuu mpoucxoauT
C MPUBJICYCHUEM 3HAHUN U3 paHEe N3YUYEHHBIX yueOHbIX npeaMeToB: «Okpyxatomuii Mup», «buonorus. 5—7 knaccel» u «Pu3nka. 7 Kinacey.

[Ipy w3ydyeHWHM XUMUU TPOUCXOIUT (OPMUPOBAHHE 3HAHMM OCHOB XMMHYECKOW HAayKH Kak OOJIaCTH COBPEMEHHOTO EeCTECTBO3HAHMS,
MPAKTUYECKON JEATEIbHOCTU YEJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4yeOHOro IpeaMeTa COCTOUT B
(bOpMUPOBAHUN CHCTEMbl XMMHUYECKUX 3HAHMA — BaKHEHUIMX (AKTOB, MOHATUN, 3aKOHOB M TEOPETHUECKHUX TIOJONKECHHUM, TOCTYIMHBIX
00001IeHNT MHUPOBO33PEHYECKOTO XapaKTepa, sI3pIka HAyKH, B NMPHOOIIEHHH K HAYYHBIM METOJaM TIO3HAHUS MPH W3YYEHHH BEIIECTB U
XUMHYECKHX peakiuii, B OPMUPOBAHUU U PA3BUTUHU MO3HABATENIbHBIX YMEHHMH M MX MPUMEHEHUU B Y4eOHO-TIO3HABATENbHON M y4eOHO-
MCCIIEIOBATEIIBCKON AEATEIBHOCTH, OCBOCHUH TPABUII O€30MaCHOTO OOpAIIEHHs C BEIIECTBAMH B MIOBCETHEBHON JKHU3HU.

[Ipu u3yyeHNr XUMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl BaXKHOE 3HAUCHUE TPUOOPENH TaKue 1EeNH, KaK:

— (QopMHUpOBaHUE MHTEUIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHLHOMY MPUHSATHIO
pelIeHni, CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM XKU3HU;

— HAaNpaBJIEHHOCTh OOYYEHMs] Ha CHCTEMAaTHYECKOE MNpPHOOIIEHHE OO0Yy4aroIMXCs K CaMOCTOSITENIbHOM I103HABATEIbHOW MAESITENbHOCTH,
HAy4YHBIM METOJIaM TIO3HaHUs, POPMHUPYIOIIMM MOTHBAIHIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHUe YCIOBHH, CHOCOOCTBYIOUIMX NPUOOPETECHHIO OOYYaAIOUIMMHUCSA OIBITa Pa3HOOOpPA3HOW JEATENbHOCTH, TO3HAHUS U
CaMOIIO3HaHUs, KJIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLINH) ), UMEIOIUX YHUBEPCAIbHOE 3HAUEHHUE JIUISl PA3JIMYHBIX BUJIOB A€ATEIbHOCTH;

— ¢opMupoBaHue oOmIell PYHKIMOHAIBHON M €CTECTBEHHO-HAy4YHOH IpaMOTHOCTH, B TOM YHUCJIE€ YMEHHMH OOBACHATH U OLIEHUBATH SIBJICHUS
OKPY’KAOIIEero MHUPa, UCTIONB3YS 3HAHUS U OIBIT, MMOJYYCHHbIE PU U3YyYSeHUH XUMUHU, TPUMEHSATh UX MPU PEIIeHUH MpoOIeM B TOBCETHEBHOM
YKU3HU U TPYJIOBOM €S TEIBHOCTH;

— (¢opMmupoBaHue y OOy4YalOIIMXCS TYMAHUCTUYECKUX OTHOLICHWM, MOHMMAHHS LEHHOCTH XHMHUYECKUX 3HAHUM JUIsi BBIPAOOTKHU
HKOJIOTHYECKHU 11€1€CO00pa3HOro TMOBEACHHUS B OBITY M TPYIOBOM JEATENBHOCTH B IIENSAX COXPAHEHHUS CBOETO 3JI0POBbS M OKpPYKaIOLIEeH
MIPUPOIHOMN CPEJIbI;

— pa3BUTUE MOTHUBALIMU K OOYYEHHUIO, CIHOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIHMTAHHIO HAa OCHOBE YCBOEHHUS OOLIEYETIOBEUECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NMPO(UIIS ¥ HANPaBIEHHOCTH JAIbHEHIIIEro 00yYeHuU .

O6miee uyncao 4acoB, OTBEAEHHBIX JIsI M3YUYCHHs] XMMHUHM Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBanHus, cocTtaBiseT 136 yacoB: B 8 kiacce — 68
qacoB (2 yaca B HeZIento0), B 9 kiacce — 68 yacoB (2 yaca B HEZEIIO).
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COILEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHM B )KM3HH 4YeloBeKa. XUMHUA B cucTemMe Hayk. Tena u BemiecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe
cocrosiHue BemiecTB. [loHATHE 0 MeTO/IaX MO3HAHUS B XUMHH. UncThie BemecTBa 1 cMech. CriocoObl pa3aeNieHus] CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThie 1 CloXHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE
YUYEHUE.

Xumuyeckass (opmyna. BaleHTHOCTH aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IMOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas
Macca. OTHOCUTENIbHAs MOJIEKYJIsipHasi Macca. MaccoBasi J10J11 XUMUYECKOT0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BeniectBa. Monb. MonsipHass Macca. B3auMOCBsI3b KOJIMUECTBA, MAacChl M YUCIIA CTPYKTYPHBIX €AUHUI] BelecTBa. Pacuérel mo
dbopmysaM XUMUYECKUX COCTUHEHUM.

®u3nyuecKrue U XUMUUYECKHUE SIBJICHUS. XUMUYECKas peaklus U e€ MpU3HaKu. 3aKOH COXPAaHEHUsI MAcChl BEIIECTB. XMMUYECKUE YPABHEHUS.
Krnaccudukanus XuMHYECKAX peakiuii (COSAMHCHUS, PA3JIOKCHHSI, 3aMEIICHUS, OOMCHA).

Xumuueckuit Ixkcnepumenm:

3HAKOMCTBO C XHMHYECKOH IMOCYAOH, MpaBWiIaMH PabOTHl B jabopaTropuu M TpHEMaMH OOpaIIeHUS ¢ JIAOOpaTOPHBIM OO0OPYIOBAHUEM,
M3YyYEHUE U ONHcaHue (PU3NUECKHX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOMIOAeHHE (pU3nUYecKuX (TUIaBJICHHE BOCKa, TasHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIEHHE M KOHJACHCAIMS BOAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE MEIHOW IMPOBOJIOKH,
B3aMMOJICICTBHE MeJa C KHCIOTOMN) sIBJICHUN, HAOMI0JeHNe U OMHCAHUE MPU3HAKOB MPOTEKAHUS XMUMUYECKUX PEaKiuil (pa3joxeHue caxapa,
B3aUMOJICCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapus, paszioxkeHue ruapokcuga meau (II) mpu HarpeBaHuu, B3auMOJECHCTBHE jXele3a C
pactBopoM conu Meau (II), uzydenue crocoOoOB pas3ieneHusi CMEceil: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE, BBHIIAPUBAHUE, AUCTHUILISIIMS,
xpomarorpadusi, MpoBeJIEHNE OUYUCTKU TOBAPEHHOW COJIM, HAOIIOJEHUE M OINHUCAHHWE PE3YNIhTATOB MPOBEACHUS OMBITA, WLTFOCTPUPYIOIIETO
3aKOH COXPaHEHHs MacChl, CO3JJaHIe MOJIeTICH MOJIEKY (IIapOCTEPIKHEBBIX).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — aneMeHT u mpocTtoe BemiecTBo. Haxoxkenue kucimoponaa B mpupojae, Gu3ndecKkue u
XUMUYeCKne cBoicTBa (peakuuu ropenus). Oxcuawl. [Ipumenenue kucinopona. CrocoObl TONYYEHHUS KHUCIOpOoJa B JIA0OpaTOpUU |
MpOMBINIIEHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajunioTponHast MOAU(PHUKAIUS KUCIOPOa.

TernoBoi 3 PexT XMMHUECKOW peakiK, TEPMOXUMHUYECKHE YPaBHEHHUS, SK30- M SHIOTEPMHUUECKHE peaKiuu. TOIIMBO: Yrojb U METaH.
3arpsizHeHue BO3/AyXa, yCUIIEHUE MapHUKOBOTO 3(pdekTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT u ipoctoe BemecTBo. Haxoxaenne Bogopoaa B mpupojie, Gu3ndeckne 1 XUMUIECKHe CBOMCTBA, TPUMEHEHHUE, CITOCOOBI
noxydeHusi. Kucinotsl u comnu.

Mossipablii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

®duznueckue cBoMcTBa Bojbl. Boga kak pactBoputenb. PacTBopsl. HacklilieHHbIE 1 HEHACHIILIEHHBIE PACTBOPHI. PacTBOpMMOCTH BELIECTB B
Bojie. MaccoBasi J1oJisl BelllecTBa B pacTBope. XUMHUYECKHe CBoicTBa Bojbl. OcHoBaHMs. Poilb pacTBOPOB B IMPHUPOJE U B JKU3HU YEJIOBEKA.
Kpyrosopot Bobl B mpupoe. 3arps3sHeHue TpupoaHbIX Bod. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.
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Knaccudukanuss nHeopranmueckux coeauHeHuid. Oxcuapl. Kimaccudukaiuss okcuaoB: cosneoOpasyronie (OCHOBHBIC, KHCIIOTHBIE,
am@orepHble) 1 HecoseoOpa3zyromue. Homenknarypa okcnoB. @usnueckue U XUMUYECKHE CBOMCTBA OKCUA0B. [losyueHne okcuios.

OcnoBanwust. Knaccudukanus ocHoBaHMIA: MIENOYN M HEpacTBOpUMBIE OCHOBaHMs. HomeHkiaTypa ocHoBaHUH. Pu3nveckue U XUMUYECKHE
cBoiicTBa ocHOBaHMH. [lonyuyeHre ocHOBaHMIA.

Kucnotsl. Knaccugukanus kucnor. Homenknatypa kucnor. @u3ndeckue 1 XMMUYECKHE CBOMCTBA KUCIOT. Psia aktuBHOCTH MeTayuioB H. H.
bekerosa. [loryueHnne Kucior.

Conu. Homenkinarypa coneil. @u3nuecknue U XuMudeckue cpoiictsa coseil. [lonyuenue coneit.

I'enernyeckas CBA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHUM.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OIpEeIeIeHne COJIepKAaHUsl KUCIOpO/ia B BO3JyXe, MOJyYeHHe, COOMpaHue, paclio3HaBaHUEe U M3ydeHHe CBOMCTB KHCIOpOJa,
HaOJII0/IEHUE B3aUMOJICHCTBHS BELIECTB C KHUCJIOPOAOM U YCJIOBHUS BO3HUKHOBEHHUS U INpPEKpAlleHUs TOpeHus (mokapa), O3HaAKOMJIEHUE C
o0pa3laMu OKCUZOB M OINHCAaHHE HUX CBOMHCTB, IOJy4YeHUE, COOMpaHUE, pPACIHO3HABAaHWE M M3Y4YEHHE CBOICTB BoOaOpona (ropeHue),
B3auMoJieiictBue Bopopona ¢ okcugoM wmeau (1) (BO3MOXKHO HCIONB30BaHHME BHICOMATEPHAIIOB), HAONIOJIEHHE OOpa3loOB BEUIECTB
KOJINYECTBOM 1 MOJIb, UCCIIEIOBaHME OCOOEHHOCTEH PAacTBOPEHMs BEILECTB C PA3JIMYHOM pacTBOPUMOCTHIO, NPHUTOTOBIEHUE PACTBOPOB C
omnpeeIEHHON MacCOBOM J0Jie pacTBOPEHHOIO BEIISCTBA, B3aMMOJICUCTBHE BOABI C MeTAIaMU (HATPUEM W KallblieM) (BO3MOXKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIIOB), HCCIEIOBaHME OOpPa3ll0B HEOPraHWYECKHX BEILECTB pa3jIMYHBIX KIJIACCOB, HAOJIOJCHHE H3MEHEHHUs
OKpAacKH MHAMKATOPOB B pacTBOpPaxX KUCIOT U IIeJ0ouel, u3ydeHue B3aumoeiicteus okcuaa meau (11) ¢ pactBopom cepHOI KUCIOTHI, KUCIIOT C
MeTaJlJIJaMH, PeaKkUUi HEUTpalu3allid, MOJydEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHME OJHOIO MeETaula IPYrMM M3 pacTBopa COJH,
peneHne YKCIIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIne Ki1acChl HEOPTaHUYECKUX COCAMHEHUIN.

Iepuoanuecknii 3axkon U Ilepnoanyeckas cucrema xummuyeckux djaemMeHToB . . MenneneeBa. Ctpoenne aTroMoB. XUMHYeCKast
¢Bs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA

IlepBble MONBITKK KJIACCH(PHUKAIMA XUMUYECKHX 3J1eMeHTOB. [ToHATHE O rpynmax CXOJHBIX 3JEMEHTOB (ILENOYHBbIE U LIETOYHO3EMENIbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTEPHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuognueckuii 3akoH. Ileproguueckas cucreMa xumuueckux snemeHToB [[. M. Menneneesa. KopoTkonepuoaHas U AJMHHONIEPUOIHAS
dopmel [lepuognueckoit cucrembl xumuueckux snemeHToB JI. M. MengeneeBa. Ilepuonbl u rpymnmbl. @U3NYECKUN CMBICI HOPSAIKOBOTO
HOMEpa, HOMEPOB NEPUOA U IPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JIOYEK aTOMOB MEpPBbIX 20 XMMHUYECKUX
anemeHToB Ilepnonnueckon cucremsel Jl. 1. MenneneeBa. XapakTepucTUKa XUMUYECKOTIO 3JIEMEHTA II0 €r0 INOJI0KeHUI0 B lleproanyeckon
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XUMHYECKHMX 3JIEMEHTOB, METAUIMYECKMX W HEMETAIJIMYECKMX CBOMCTB IO TpyNIaM H
MIEPHOJIaM.

3nauenue [lepnonnueckoro 3akoHa u [lepnonnyeckoil cucTeMbl XUMUUECKHUX DJIEMEHTOB JUIS pa3BUTHs HayKu U npakTuku. /. 1. Mennenees
— Y4€HBIN U TPaXKJaHUH.

Xumuueckas cBs3b. KoBajgeHTHas (MosipHAs M HEMOJSPHAs) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHAs CBSI3b.
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Crenenb okucienus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpomeccel OKHUCIEHHWS W BOCCTaHOBICHHS. OKUCIUTENH U
BOCCTAaHOBHUTEJIH.

Xumuueckuit s3xcnepumenm:

H3ydeHre o0pa3lioB BEIIECTB METANIOB M HEMETAJIJIOB, B3aUMOJICHCTBUE THIPOKCHUIA IMHKA C PACTBOPAMHU KHUCIIOT U IIEJIOYEH, TPOBEICHHE
OMBITOB, WJUTFOCTPUPYIOUTUX MPUMEPBI OKUCIUTETbHO-BOCCTAHOBUTENIBHBIX PEAKIU (TOPEHUE, PEAKIIUU PA3JI0OKEHHUSI, COCTUHEHUS).

Meosicnpeomemnvwie ceazu

Peanm3amus MeXNpeIMETHBIX CBA3CH NMpPHU M3YyYECHUU XMMHH B § KIIACCE OCYIIECTBISIETCS Yepe3 UCIOJIb30BAaHUE KAaK OOIIMX €CTeCTBEHHO-
Hay4YHBIX MOHATUM, TaK U IOHATUM, SIBJISIOIIMXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBCHHO-HAYYHBIC MOHATHS: HAy4YHBIA (DaKkT, TUNOTE3a, TEOpHs, 3aKOH, aHAIMW3, CHHTE3, KIACCU(PUKALUSA, MEPHOAUIHOCTD,
HaOJII0ZICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPCHHUE, MO/JIENb, SIBJICHUE.

®usuka: marepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ, H30TOIbI, PAJHMOAKTUBHOCTH, MOJIEKYJA, SJECKTPUUYECKUN 3apsl,
BEIIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, a3, (M3MYCCKHUE BEIWYUHBI, CIMHUIIBI MU3MEPEHHS, KOCMOC, TUIAHETHI, 3BE3IbI,
Comnnre.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOILTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHU4YecKasi peakius

[Tepuonuueckuii 3akoH. Ilepumoandeckas cucrema xumuueckux snemeHToB J[. M. MenpaeneeBa. CtpoeHrne atroMoB. 3aKOHOMEPHOCTHU B
W3MEHEHUU CBONCTB XMMHUYECKUX JJIEMEHTOB IMEPBBIX TPEX MEPHOJOB, Kadusl, KaJblUd U UX COCTUHEHUN B COOTBETCTBUU C TOJIOKEHUEM
snemMeHToB B lleproanyeckoil cucteMe u CTpOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHABI XUMHYECKOW CBS3U. THUIBI KPUCTALTUYECKUX PEHIETOK, 3aBUCMMOCTh CBOMCTB BEIIeCTBAa OT THIIA
KPUCTAJUTMYECKON PEIETKU U BUJIa XUMUYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHUYECKHUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IWYHBIM KJlaccaMm
HEOPraHWYECKUX COEIMHEHUI, TeHETUYECKas CBSI3b HEOPTAaHMYECKUX BEIIECTB.

Knaccudukanmss XuMUYeCKUX peakiuid Mo pa3IundHbIM MPU3HAKAM (T10 YHCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEILIOBOMY
abdekTy, Mo H3MEHEHHMIO CTENEeHEeW OKUCICHHUS XHUMUYECKHUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacTHIO KarTajau3aTopa). JK30- H
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsiTre 0 ckopocTu XuUMHUYECKO# peakiuu. [loHsTHE 00 00paTUMBIX M HEOOPATUMBIX XUMHYECKHX peakiusx. [[oHATHE O TOMOTeHHBIX U
reTeporeHHbIX peaknusx. [lonstue o kartammsze. [loHsTHE O XMMHUYECKOM paBHOBeCHMHU. DaKTOpHI, BIMSIONIME HA CKOPOCTh XUMHUYECKOU
pEeaKIMK U MOJO0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKITNH, dJIEKTPOHHBIA OallaHC OKUCITUTEIHPHO-BOCCTAHOBUTENLHON peakiuu. CocTaBlieHne ypaBHEHHIN
OKHCJIUTETbHO-BOCCTAHOBUTENBHBIX PEAKIIUH C HCIIOJIb30BAaHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust 3AEKTPOTUTAYECKON AUCCOUUALMU. DJIEKTPOJIUTHI U HEIEKTPOJHUTHL. KaTWOHBI, aHWOHBI. MeXaHW3M JHUCCOLMAlMA BEHIECTB C
pa3IMYHBIMH BHJIaMU XUMUYECKOU cBsi3u. CTeneHp aucconnanuu. CUnbHbBIE U c1a0ble SJEKTPOIHTHI.
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Peakiiuun moHHOrO OOMEHA. YCIOBHS NMPOTEKAHUS pPEaKIUil MOHHOTO OOMEHa, MOJIHBIE M COKpAaIIEHHBIE MOHHBIC YPABHEHUS PEaKIi.
CBolicTBa KHCIIOT, OCHOBAaHHUH M COJICHl B CBETE NPEJCTABICHUH 00 3JIEKTPOJUTHUYECKON auccouuanuu. KauecTBEeHHblE peaklMy HAa HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMH KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKUX BELIECTB — METAJUIOB M HEMETAJUIOB (Tpadura u anmasa), CI0XKHbBIX
BEIIECTB (XJOpHJA HATpusi), HCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOM peakIuu OT BO3ICHCTBUSA DPA3JIMYHBIX (DAKTOpOB,
UCCJIEJOBAHHUE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, IPOLECCA JUCCOLHUAIMM KUCIOT, IIEJI04Ye M cojeil (BO3MOXHO MCIIOJIb30BaHUE
BUJICO MaTepuasoB), MPOBEICHHE ONBITOB, WIUIIOCTPUPYIOIIMX NPU3HAKU IPOTEKAHUs peakUuil MOHHOro obOMeHa (oOpa3oBaHME OcCajKa,
BBIJICJIEHUE Ta3a, 00pa30BaHUE BObI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PEeaKklni (TopeHrne, peakiuu
pa3JIOKEHUs,, COEJAMHEHMs), PACIO3HABAHWE HEOPraHMYECKUX BEIIECTB C IOMOLIbI0 KadeCTBEHHBIX pEaKIUil Ha MHOHbBI, peEIICHUEe
AKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl U X coeIUHEHUS

OOmiast XxapakTepucTuKa raioreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe cTeneHn oKucieHus. CTpoeHne u pusnyeckre CBONCTBA
IPOCTHIX BELIECTB — TaJOreHOB. XUMHUYECKHE CBOWMCTBA Ha INpHMepe XJopa (B3auMoJeicTBHE C MeTallylaMH, HEMETaJUlaMH, LIEeJI0YaMH).
XmopoBogopoa. CoisiHasi KHCIIOTa, XMMHUYECKHME CBOWCTBA, MOJydeHUE, NMpUMeHeHue. JlefcTBue Xjiopa M XJIOPOBOJOpOAa Ha OpPraHU3M
yesoBeKa. BaxkHelne XJI0pu/Ibl U UX HAXO0XKIEHUE B IPUPOJIE.

Oobmas xapakrtepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHMSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHue u
¢u3nueckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIIHBIE MOJU(PHUKALMK KUCIOPOAa M Cepbl. XUMHUECKUE CBOICTBa
cepbl. CepoBoJOpoJl, CTpOoeHHE, (PU3NYECKHEe W XHUMHUYecKhe cBoiicTBa. OKCHIbI Cepbl KaK IMPEACTaBUTENM KHUCIOTHBIX OKcHJIOB. CepHasd
KHCIIO0Ta, (U3NYECKHe M XMMHUYEeCKHe CBoWcTBa (0OIIMe Kak MpeJCTaBUTENs Kiacca KUCIOT U creruduueckue). XUMUYECKUE peakiuu,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CIoco0a IMOJyd4eHUs cepHOil KHuciaoThl. [IpumeHeHue cepHoil KHCIOTHl. COJIM CEpHOM KHUCIOTHI,
KadeCTBEHHas peakius Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ COeMHEHUH B MpHpoje. XUMUYECKOE 3arps3HEHUE OKpYXKarolled cpesbl
COEIMHEHUSIMU Cephbl (KUCIOTHBIE OKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €T0 NMpeA0TBPAILEHUS.

OOmast xapakTepucThka »3jJeMeHTOB VA-rpynmbl. OCOOEHHOCTHM CTpPOEHHMS AaTOMOB, XapaKTepHble CTENEeHM OKUCIEHHus. A30T,
pacnpocTpaHeHue B Ipupojie, (pu3nueckue U XuMuieckue ceoictBa. Kpyrosopor azora B npupoje. AMMHaK, €ro pU3ndeckue 1 XuMHU4eCKHe
CBOWCTBa, NojiydyeHue u npuMeHenue. Conu aMMOHMS, UX (HU3MUECKHE U XMMHUYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakuus Ha
MOHbl aMMOHUS. A30THasi KUCJIOTa, €€ MolydeHue, PU3NYecKue M XMMHUYECKHEe CBOWCTBa (00IIME Kak MpeICTaBUTENs Kiacca KHUCIOT U
cneunduyeckue). lcrmonb3oBaHWE HUTPATOB M cojie aMMOHHS B KadeCTBE MUHEpPAIbHBIX YA0OpeHMHA. XHMMHYECKOe 3arps3HeHue
OKpYXKarollled cpelbl COETUHEHUSMHU a30Ta (KHUCIOTHBIE [I0XKIHM, 3arps3HEHHE BO3/yXa, MOYBbI M BOJNOEMOB). docdop, amioTpomHbIE
momudukanuu docdopa, ¢pusuueckue U xumuyeckue cpoiictBa. Oxcun docdopa (V) u docdopHas kuciaora, GU3NYECKHe U XUMHUUECKUE
CBOIicTBa, mosyuenue. McnonabszoBanue GpocdaroB B kadyecTBe MUHEPAIIbHBIX YI00pEHUI.

OOmast xapakTtepuctuka 3ieMeHTOB I[VA-rpynmel. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHCICHMSA. YTIEepos,
AJJIOTPONHbIE MOAU(UKAIINK, pAacIPOCTpPaHEHUE B MpUpPOJE, PU3NYECKUE UM XUMHUecKHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B
npupoze. Oxcuasl yriepoja, X (U3NYecKHMe M XUMHUYECKHE CBOWCTBA, JIEHCTBHE Ha JKUBBIE OPraHU3MBI, IMOJIyY€HHE M TPUMEHEHHE.
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DKoJornyeckre mpoodieMbl, CBA3aHHBIE ¢ okcuaoM yriepona (IV), rumoresa rinoGainbHOrO MOTEMJICHUS KIMMAaTa, IMapHUKOBBIA 3 (eKT.
VYronpHas KUCIOTa M €€ CONU, X (U3NYECKUEe U XMMHUYECKHE CBOMCTBA, IOJIydeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
uoHsbl. Mcronb3oBanue kapOoHATOB B OBITY, MEIUIIMHE, TIPOMBIIIJICHHOCTH U CEIHCKOM XO35HCTBE.

IlepBoHauyaibHbIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepoja (MeTaH, 9TaH, 3THIIEH, alleTUIEH, 3TaHOJI, TJIUIEPUH,
yKcycHast kucnota). [IpupogHble HCTOUHUKH YTIIEBOIOPOIOB (Yroiib, IPUPOIHBIN Ta3, HePTh), IPOIYKTHI UX NepepadoTku (OEH3UH), X POJIb B
ObITY M NpoMblluIeHHOCTH. [loHsTHE O OMONOrMYecKM BaXKHBIX BEIIECTBAX: JKUpax, OeJKax, yriieBoJaXx — M MX POJIM B JKU3HU YEJIOBEKa.
MartepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPraHUUECKUX COCUHEHUMN.

KpemHuuii, ero gusnueckue u XuMUYeCKHe CBOMCTBA, MOTydyeHue u npuMeHenune. CoequHeHus: KpeMHus B npupoje. O0mue npeacTaBIeHus
00 okcune kpemuus (IV) u kxpemuueBoii kucnote. CHIMKAThI, UX UCHOJIB30BAHUE B OBITY, B MIPOMBIIUICHHOCTH. BakHelIMe CTpOUTEIbHbIC
MaTepHualbl: KepaMHUKa, CTEKJIO, LIEMEHT, O0eToH, ene300eToH. IIpobiaembl 6Ge30macHOro MCIOJIB30BaHMS CTPOMUTENBHBIX MaTepUaoB B
IIOBCEJHEBHOM KU3HH.

Xumuueckuii s3xcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJSHOM KHUCIIOTHI, MPOBEJECHUE KAUECTBEHHBIX PEAKLUI Ha XJIOPUI-UOHBI U
HaOJIr0IeHNe IPU3HAKOB UX NPOTEKAHUs, ONbITHI, OTpaXkatolue Gpu3nyeckrue 1 XMMUYeCKHe CBOWCTBA raJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATCPHAIIOB), O3HAKOMIICHHE C O0pas3lamMu XJOPUAOB (TAJIOTCHHIOB), O3HAKOMIICHHE C OOpasmaMu cepel u ef
COCMHEHUSIMH (BO3MOXKHO MHCIOJIb30BaHHWE BMJIEOMATepUaNIOB), HaOIoJeHHe Impolecca oOyriauBaHMsA caxapa TMOjA JAEHCTBUEM
KOHUEHTPUPOBAHHOMN CEPHOM KHUCIIOTHI, U3yUYE€HNE XUMUUECKUX CBOMCTB pa30aBI€HHON CEPHOM KHUCIIOTbI, IPOBEACHHE KAUECTBEHHON peakuu
Ha Cyib(aT-uOH U HAONIOJEHHE NMpU3HaAKa e€ MPOTeKaHUs, 03HAKOMJICHHE ¢ (PU3MUYECKUMH CBOWCTBaMM a30Ta, (hocdopa M UX coelMHEHUH
(BO3MOYXHO HUCHOJIb30BaHUE BHJIEOMATEPUANIOB), oOpa3laMu a30THBIX U (ocOpHBIX yr0OpeHHil, mosydyeHue, coOupaHue, paclio3HaBaHUE U
U3y4eHHEe CBOMCTB aMMHaKa, MPOBEJACHNE KaUeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocdaT-uoH U M3yueHHe NMPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICHCTBHE KOHUEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeEAbi0 (BO3MOXKHO MCIIOJIb30BaHME BUIAEOMATEpUAIOB), M3yuye€HUE Mojenei
KPUCTANINYECKUX PeIIETOK anmasa, rpadura, ¢pysuiepeHa, 03HaKOMIJIEHHE C IPOLIECCOM aICOPOIIMH PpacCTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM
yraéM M yCTPOMCTBOM NPOTHBOrasza, IOJyYeHHE, cOOMpaHue, paclo3HaBaHME W HM3yUYEHUE CBOWCTB YIJIEKHCIOTO Tras3a, IpPOBEICHHE
Ka4eCTBEHHBIX peakluil Ha KapOOHAT M CHJIMKAT-UOHBI M M3y4eHHE NMPHU3HAKOB MX MPOTEKaHMs, O3HAKOMJIEHHE C MPOJIYKIMEeH CHIMKATHON
MPOMBIIIJIEHHOCTH, PEICHNE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHele HeMeTalIbl U UX COeIUHEHUS.

Metaibl M UX COeIMHEHHUS

OOmiasi xapakTepucTHUKa XUMHYECKHX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHMM MX NoJjiokeHus B llepuoanueckoil cucremMe XHMHUYECKUX
aneMmeHToB J[. 1. MenzaeneeBa u ctpoeHus atoMoB. CTpoeHHEe MeTaJlIoB. MeTayuinyeckasi CBA3b U MeTaJlIn4yecKasi KpUCTAJUIMYECKas pelIETKa.
DIEKTPOXUMHUYCCKUN Psil HAPsDKEHUH MeTaiutoB. Ou3nueckue U XUMHIECKHE CBOMCTBA MeTauioB. OOmue crocoObl MOMYIeHHS] METAIIIOB.
[ToHsATHE O KOPpPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT Koppo3uu. CruiaBbl (CTaib, YyT'yH, AIOPATIOMUHHMA, OpoH3a) W HX
MIPUMEHEHNE B OBITY U IPOMBIIIIIEHHOCTH.

[lenouynsle MeTamnel: nojoxxkeHue B llepmonnyeckoil cucreMe xumuueckux diemeHToB [[. M. MenneneeBa, CTpoeHHE HMX aTOMOB,
HaxoxjaeHue B npupoje. dusnueckue U XUMHUYECKUE CBOWCTBA (Ha mpumepe HaTpus W Kaius). OKCUAbl M TUAPOKCUABl HATPUS U Kajusl.
[TpuMeHeHNE METOYHBIX METAJUIOB U UX COEIMHEHUH.
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[[{esr0yHO3EMENBHBIE METAJUIBI MAarHU M KallbLIMK: nojokeHue B Ilepronnueckoi cucreme xumuueckux snemeHToB [[. M. MeHnneneena,
CTPOEHHE UX aTOMOB, HaXOXJeHUE B Ipupojie. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHusl U Kaiblus. BaxHele coeIMHEHNS KaablHs
(oxcua, TUAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AsnroMuHMit: nosioxenue B [lepuoanyeckoi cucreme xumMmuueckux 3yemMeHToB J[. 1. MenzaeneeBa, CTpoeHUE aToMa, HAaX0XACHUE B MPUPOJIE.
Ou3nYecKue ¥ XUMUIECKHE CBONCTBA alfOMUHUSA. AM(BOTEpHBIC CBOMCTBA OKCHJIA M TUAPOKCHIA ATFOMUHUS.

Kenezo: nonoxxenne B Ilepmoanueckoi cucreme xumuyeckux sneMmeHToB J[. M. MenneneeBa, cCTpoeHHe aToMa, HaAXOXKJICHHUE B MPUPO/IE.
®dusnyueckue U XUMHUECKHE CBOMCTBA ele3a. Okcuibl, rugpokcusl u conu xkenesa (I1) u sxenesa (I11), ux cocras, cBoCTBa U MOJIyYEHHE.

Xumuueckuit Ixcnepumenm:

O3HaKOMIJICHHE ¢ 00pa3llaMu METAJJIOB M CIUIABOB, UX (PM3UYECKUMH CBOMCTBAMHU, W3YYCHHE PE3YJIBTATOB KOPPO3UU METALIOB (BO3MOXKHO
HCITOJIb30BaHNUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA Kb W HATPUS C BOJOW (BO3MOXHO HCITOJI30BAaHUE
BUJICOMATEPHAIIOB), HCCJICJAOBAHHE CBOMCTB KECTKOW BOJBI, IMpoOIlecca TOPEHUsS Kejne3a B KHUCIOpoaAe (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), NMMPU3HAKOB MPOTEKAHUSA KAa4€CTBCHHBIX PEAaKIIMi Ha WOHBI: MarHus, KajblUs, aJlOMHHMS, IIUHKA, kene3a (II) u xenmesa
(III), menu (II), HaOnroieHKE U ONMCAHUE MPOLIECCOB OKpAIIMBAHUS IJIAMEHH MOHAMU HATpHs, KA U KaiblUsl (BO3MOXKHO MCIOJIb30BaHHUE
BHJICOMATEPHAIIOB), UCCIICOBaHUE aM(POTEPHBIX CBOMCTB THIPOKCHIA AIFOMUHUS M THAPOKCH/IA [IMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BaxkHeue MeTaljibl 1 UX COCAUHCHUS.

XuMHUS U OKpYKALIas cpeaa

BemectBa 1 Marepuainsl B IOBCEAHEBHON KM3HU 4elloBeKa. be3onacHoe Mcnoib30BaHNEe BELIECTB U XMMHUUYECKUX peakuuil B ObITy. IlepBas
MOMOIIb MPY XUMHYECKUX 0KOTaX U OTPaBICHUSIX.

XuMUYecKoe 3arpsi3HEHHE OKpYsKarollel cpenbl (peaesbHas J0nycTuMasi KOHIIeHTpauus Bemiects, naiee — [1/1K). Ponb xuMuu B pemeHun
HKOJIOTMYECKUX MPOOIIEM.

Xumuueckuii Ixcnepumenm:

M3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, MOJTMMEPHBIE MAaTEPHUATIBI).

Meoswcnpeomemnnie ceasu

Peanu3amust MeXnpeaMeTHBIX CBA3EH NMpU M3yYEHUU XMUMHH B 9 KIlacCe OCYIIECTBISIETCS 4Yepe3 MCIHOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TIOHSITHH, TaK ¥ TIOHITHM, SBISIFOITUXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX NMPEMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSTHS: Hay4YHBIA (DaKkT, TUMOTE3a, 3aKOH, TEOpHs, aHAIMU3, CUHTE3, KiIacCUpUKalUsi, MEePUOAUYHOCTD,
HaOJI0ZICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MO/IEIh, SIBJICHUE, TAPHUKOBBIN Y(PHEKT, TEXHOJIOTHS, MATEPUATIBI.

®dusnka: MaTepusi, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TONbI, PAJIUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUN 3apsi,
MIPOBOJIHUKH, TOJYIPOBOIHUKH, IUIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJNO, O00BEM, arperaTHOE COCTOSHHE BEIECTBa, ras, pacTBOp,
pPacTBOPUMOCTh, KPUCTAILTUYECKAsl PeHIETKa, CIUIaBbl, (U3NUYECKUE BEIMUMHBI, €AUHUIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI,
3BE3161, ComHITE.

buonorus: ¢orocunres, npixanue, Omochepa, SKOCUCTEMA, MUHEPATbHBIC yIOOPEHHS, MUKPOAIJIEMEHTBI, MaKpPOIJIEMEHTHI, MUTATEIbHBIE
BEIIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, TOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHUHN HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ysbTaThl OCBOCHMS IPOTrPaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs JOCTUTAIOTCA B XOJ€ OOyueHHs XMMHUU B €JUHCTBE
y4eOHOW ¥ BOCHUTATENBHOM JESATEIBHOCTHM B COOTBETCTBUU C TPAJULMOHHBIMU POCCUHCKUMU COLUOKYJIBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSMH, IPHUHATBIMU B OOILECTBE MPaBMWJIIAMU U HOPMaMM MOBEACHUS U CIIOCOOCTBYIOT MpoOLieccaM CaMOIO3HaHUS,
CaMOpa3BUTHA U COLMATIM3ALUHN 00yJarOIINXCS.

JIMYHOCTHBIE pPe3yJabTaThl OTPAXKAaOT TOTOBHOCTh OOYYAIOIMXCA PYKOBOJCTBOBATBHCS CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OpPMEHTAlUHd U
paclIupeHHe OIbITa AEITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH!

1) mnaTpMoOTN4€eCKOro BOCIIUTAHUS

LIEHHOCTHOT'O OTHOILLIEHHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAyYHOMY HAclEeAUI0, TIOHUMaHMs 3HAUEHUS XUMUYECKOU
HayKd B JKU3HHU COBPEMEHHOI0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEpHOW HMH(pOpMaiueil o mepeaoBbIX JOCTHIKEHUSX U OTKPBITHAX
MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpPA U OOILECTBA;

2) rpaskIaHCKOT0 BOCTIUTAHUSA:

IIPE/ICTABICHHS] O COLMAIbHBIX HOPMAaxX U MpaBUiIaX MEXKJINYHOCTHBIX OTHOIIEHHWN B KOJUIEKTMBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B
0O0IIECTBEHHO IMOJIE3HON, yueOHOMCCIIe10BaTENbCKOM, TBOPUECKOM M APYrUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3sHON COBMECTHOM
JIESITEJIBHOCTH MPU BBIIIOJHEHUH YYEOHBIX, I03HABATENbHbBIX 33/a4, BBINOJIHEHUH XUMUYECKUX 3KCIIEPUMEHTOB, CO3/IaHUU y4EOHBIX IIPOEKTOB,
CTpEeMJICHHUS] K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IpoLEcce 3TOM yyeOHOW IeATeIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE IOBEACHUE U
MOCTYIKHU CBOMX TOBApUIIEH ¢ O3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIN OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIECTBE M XUMHYECKON pEakKlM{, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKu U
COCTABJIAIOLIME OCHOBY JJIsI NMOHMMAaHUS CYLIHOCTH Hay4yHOM KapTHUHBI MHUpA, MPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS
IIPUPO/IbI, B3aUMOCBSI35X YEJIOBEKA C IPUPOJIHOM Cpeiol, O pOIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha MOJYy4YEHHE HOBBIX 3HAHMW MO XMMHUHU, HEOOXOAMMBIE Al OOBSICHEHHs HaOII0AaeMBIX
MIPOLIECCOB U SIBJIEHMI, [M03HABATEIbHON, NH(OPMAIIMOHHON U YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE€ HaBBIKOB CaMOCTOSITEIbHON pabOThI €
y4eOHBIMH TEKCTaMHU, CIIPABOYHOM JIUTEPATYpOil, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEpEC K 00YYEHHIO U MMO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTh K CaMOOOPa30BaHMIO, IPOEKTHOM M HCCIIEJ0BATEIbCKON
NeSITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBJIEHHOCTH U YPOBHS 00y4YeHMs B AajbHEHIIEeM;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTH >XH3HH, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY 3/I0pOBbIO, YCTAaHOBKM Ha 3/I0pOBBI 00pa3 >KU3HH, OCO3HAHUE
MOCNEACTBUM U HENPUITHE BPEIHBIX NMPUBBIUEK (YHOTPEOJEHUS ajIKOroJis, HAPKOTHUKOB, KYpPEHHs), HEOOXOAUMOCTH COONIOJCHUS MpPaBUI
0€30MaCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TpyaoBoro BocnuTaHus:
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MHTEpEC K MPAKTUYECKOMY M3YUEHHIO MPO(deccHii M Tpyna pa3IMyHOro pojia, yBAKEHHUE K TPYAY U pe3yibTaTaM TPYAOBOH NEATEIHLHOCTH, B
TOM YHCJIC Ha OCHOBE NPHMEHEHHUS IPEAMETHBIX 3HAHUH IO XMMHH, OCO3HAHHBIA BBIOOP HWHAMBUAYAJTBHON TPACKTOPUH MPOAOKCHUS
o0pa3oBaHusl C y4YETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIIECTBEHHBIX WHTEPECOB U IMOTPEOHOCTEH, YyCHEIIHOW
poeCCHOHAIBHON JEATEIHPHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUM, TOTOBHOCTD aJalITHPOBATHCS B TPO(PECCHOHAIIBHON CpeJIe;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS:

AKOJIOTUYECKH 11EJIECO00Pa3HOE OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HH Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMaHUE [ICHHOCTH
3JI0POBOTO M 0€30MacHOr0 00pasa KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3NYECKOMY U MICUXHYECKOMY 370POBBIO, OCO3HAHUE
IIEHHOCTH COOJIFOAICHUS MPaBUJI 0€30MMaCHOT0 TIOBEICHHS MPU paboTe C BEIIECTBAMHM, a TAK)KE B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KH3HU
JIIOICH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIy4aeMble MPU U3yYECHUN XUMHH, A7 PEIICHUs 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIeH IPUPOTHON CPeoi,
AJId TOBBIIICHUA YPOBHA SKOJIOTHYECKON KYJbTYPbI, OCO3HAHUA FJIO6aJIbHOFO XapakKTepa 3KOJOTHYCCKUX np06neM n HYTGﬁ HUX PCUHICHUA
MIOCPEJICTBOM METOJIOB XMMHH, SKOJOTMYECKOTO MBIIIIEHUS, YMEHUsS PYKOBOJCTBOBATHCS MM B I103HABAaTEIbHOM, KOMMYHUKATHUBHON U
COLIMAJIbHON ITPAKTHKE.

METANIPEJIMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBLACISIOT 3HAUMMBIE 17151 JOPMUPOBAHUS MUPOBO33pEHHS OOIICHAYYHBIE TOHATHS (3aKOH, TEOPHS,
MPUHIINIL, TUIIOTE3a, PaKT, CUCTEMA, MPOIIeCC, IKCIIEPUMEHT U APYTOeE.), KOTOPbIE UCTIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax
¥ T03BOJIIIOT Ha OCHOBE 3HAHUH W3 ATHUX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O LEJIOCTHON HAYYHOH KapTHHE MHPA, U YHHUBEpPCAJIbHBIC
yueOHble JAeicTBHs (IIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIE), KOTOphIe oOecrneynBaloT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM JESITEIIBHOCTH.

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe A1eCTBUS

bazoBble Jjoruyueckne aeiicTBUA:

YMEHHUSI HCIIOIb30BaTh MPUEMBI JIOTHUECKOTO MBINIICHHS] TIPU OCBOCHHH 3HAHHI: PACKpPhIBaTh CMBICT XMMHUYECKUX MOHSTUN (BBIICIATH UX
XAapPaKTCPHBIC MMPU3HAKHU, YCTAHABJIMBATH B3AaMMOCBA3b C APYT'UMU HOHSITI/H[MI/I), HUCITIOJB30BATh ITOHATUA OJIA 06T)$ICH€HPI5[ OTACJIIBHBIX q)aKTOB u
SBIIEHUH, BHIOMPATh OCHOBAHUS M KPUTEPUU I KJIaCcCU(PHUKAIUN XUMUYECKHX BEIIECTB U XUMUYECKUX PEaKIUi, YCTaHABINBATh MPUUUHHO-
CJICACTBCHHBIC CBA3H MCIKAY O6L€KTaMI/I HU3Yy4CHUS, CTPOUTH JIOTUYCCKUEC PACCYKICHUA (I/IH}IYKTI/IBHI)IC, ACAYKTHUBHBIC, 1O aHanornn), AcJaaThb
BBIBO/JIbI U 3aKJTIOUCHUS;

yYMEHHE IPUMEHATh B IIPOLECCE MO3HAHMSI IOHATHUS (IIPEIMETHBIE U METANpPEAMETHbIE), CHMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, UCIOIb3yEeMbIE
B XUMHUH, MpeoOpa3oBBIBATh IMUPOKO MPHUMEHSEMble B XHMHH MOJEIbHbIE TMPEJCTaBICHUS — XHUMHUYECKUHA 3HAaK (CHMBOJ JJIEMEHTA),
XUMU4eckass (Gopmysia ¥ ypaBHEHHE XHMHUUYECKOW PEAKIMU — TPH PEIICHHH y4eOHO-TIO3HABAaTEIbHBIX 3a/ad, ¢ YYETOM ATHUX MOJCIbHBIX
MPEJICTABICHUI BBISBISATh U XapaKTePU30BaTh CYIIECTBEHHBbIE MPHU3HAKKM H3YYaeMbIX OOBEKTOB — XUMHYECKHX BEUIECTB M XHMHUYECKUX
peaKI_[I/II\/’I, BBIABJISATH O6H_[I/Ie 3aKOHOMECPHOCTH, IPUINHHO-CIICACTBEHHBIC CBA3W U IIPOTUBOPCYHUA B U3YUACMBIX IPOLECCAX U ABJICHUAX.

Bba3oBble ucciaenoBaTeIbCKHE TeHCTBUS:

YMCEHHUEC HCIOJB30BATH IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBE HMHCTPYMCHTA IIO3HAHHA, 4@ TAKKE B KauC€CTBC OCHOBBI JIA q)OpMI/IPOBaHI/ISI
TUIIOTE3BI 10 MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;
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MpUOOpETEHNE OMbITa MO IUIAHUPOBAHUIO, OPTraHU3allMd U TMPOBEICHUI0 YYCHHYCCKUX JKCICPUMEHTOB, YMEHHE HAONIOAATh 3a XOJIOM
mpolecca, CaMOCTOSATEIbHO MPOrHO3UPOBATh €ro pe3ynbTar, GopMyIupoBaTh 0000IIEHNS U BBIBOJBI 110 pe3yjIbTaTaM MPOBEIEHHOTO OMBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ nndopmanmeii:

YMEHHE BBIOUPATh, AHATTM3UPOBATh U UHTEPIPETHPOBATH HHPOPMAIIMIO PA3IMYHBIX BHIOB U (OPM IMPEACTABICHUS, TTOTyUYaeMyI0 U3 Pa3HBIX
HMCTOYHUKOB (HAay4yHO-TIOMYJSIpHAsl JUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHeTa), KPUTUUYECKU
OIICHUBATH MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3IMuHble METO/bI U 3allPOCHl MPU MOUCKE M 0TOOpEe MH(POPMAIMU M COOTBETCTBYIOUINX JAHHBIX, HEOOXOAUMBIX IS
BBHITIOJTHEHMS] YYEOHBIX M TO3HABATENIBHBIX 33/1a4 OMPEICIIEHHOTO TUIA, TPUOOPETEHHE OMbITa B 0OJACTH UCIOJIB30BaHUS MH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHM, OBIAJCHHE KyJIbTypOll aKTHMBHOI'O HCIOJb30BAHUS PA3IMUYHBIX MOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO
BEIOMpATh ONTHMAIBHYIO (hOpMY TIpeICTaBICHHUS HH(DOPMAIUY U WILTIOCTPUPOBATH PEIIacMbIe 3a/1a4l HECIIOKHBIMU CXEMaMH, JHarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE MHCIIONb30BaTh M aHAIU3UpPOBaTh B Mpolecce Y4eOHOM M HCCIEN0BAaTENIbCKOW JESATENIbHOCTH MH(DOPMALMIO O BIUSHUU
MIPOMBINIIICHHOCTH, CEJILCKOTO X03HCTBA M TPAHCIIOPTA Ha COCTOSTHUE OKPYXKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHuKaTHUBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

yMEHHUsI 3a7jaBaTh BOMPOCH! (B X0j€ auanora u (Win) JUCKYCCHUHU) MO CYHIECTBY 00CYXaaeMoil TeMbl, (pOpMYIHPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEJIOKEHHOH 3a1a4H;

YMEHHUSI TIPEJCTABISTh MOMyYEeHHBIE PE3YNIbTaThl MMO3HABATEIBHON JNEATEIILHOCTH B YCTHBIX U MHCHMEHHBIX TEKCTaX; JIElaTh MPE3eHTAINI0
pe3yJabTAaTOB BBHIMOJHEHUSI XMMHYECKOTO dKCIIEpUMeHTa (J1abopaTopHOTO OIbITa, Ja00paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIECTB,
y4eOHOT0 MPOEKTa);

YMEHHSI y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH IMO3HABATEJIbHOM M MCCIEI0BATENIbCKON JIEATEIbHOCTH MPU pEIICHUN
BO3ZHUKAIOIIUX MPOOJIeM Ha OCHOBE Yy4€Ta OOLIMX HMHTEPECOB U COTJIACOBaHMS MO3UIMI (0OCYKIeHHs, OOMEH MHEHHUSIMH, «MO3TOBHIE
ITYPMBI», KOOPJIUHAIIHMS COBMECTHBIX JCHCTBUM, ONPEEICHIE KPUTEPHUEB MO OI[EHKE KaueCTBa BHITIOJHEHHON paOOThI U JPYTHE).

PeryasiTuBHbIe yHUBEpPCaJIbHbIC YUeOHbIC 1efiCTBUA:

YMEHHE CaMOCTOSITEJIbHO OMPENEATh e NeATeTbHOCTH, IUIaHUPOBAaTh, OCYIIECTBIISITh, KOHTPOJUPOBATH U TMPU HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JESATEIBHOCTh, BbIOMpaTh HambOosee 3(PGEKTUBHBIE CHNOCOOBI peIHIeHHs Y4YeOHBIX U TO3HABATENBHBIX 3ajad,
CaMOCTOSITEJIbHO COCTaBJIATh WJIM KOPPEKTHUPOBATH MPEIJIOKEHHBIA aNTOPUTM JEHCTBUM TIPHU BBHIMIOJHEHUU 3aJaHUN C YYETOM TOJYUCHHS
HOBBIX 3HaHHHM 00 M3yd4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLIEHWBATh COOTBETCTBHE IMOJYYEHHOTO pe3ylbTara 3asBICHHOW IENH,
YMEHHUE UCIOJIH30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, IIPEIjiaraéMbI€ B YCIOBUH 3aJaHU.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pPE3yabTaTOB IO OCBOCHHUIO OO0S3aTENIBHOTO COACpPI)KAaHUS, YCTAaHOBJICHHOTO JaHHOW denepanbHoi pabodeit
MPOrPaMMOM, BBIACISIOT: OCBOCHHBIE OOYYAIONIMMUCS HAyYHbIE 3HAHWS, YMEHUS U CIOCOOBI JACHCTBHH, crienuduyeckue Ais MpeaMeTHOU
obsacTu «XUMH», BUIBI ACSITEIHPHOCTH IO TTOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINU, TIPEOOPa30BAHUIO0 U MIPUMEHEHHIO B PA3TUIHBIX
y4eOHBIX ¥ HOBBIX CUTYAITUsX.
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K xonHmy oOyueHusi B 8 kjacce MpeaMeTHBIC pe3ylbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTh y OOYYAIOIIUXCS
YMEHHUI:

. PACKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUI: aTOM, MOJIEKYJIa, XUMUYECKUM 3JIEMEHT, ITPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO,
cMech (OJHOPOAHAsE U HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJISpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas JOJS XHMMHUYECKOTO OJJIEMEHTAa B COCIMHEHHH, MOJSPHBIA OO0BEM, OKCHJ, KHUCIIOTa, OCHOBAHHE, COJb,
3IEKTPOOTPUIIATENILHOCTD, CTENICHh OKHCIICHUS, XUMUYECKasl peakius, KiaccuuKaius peakluii: peakliui COeIMHEHUs, PEaKIH pa3IoKeHus,
pEaKIuu 3aMeIleHHs, peakui OOMeHa, K30- M IHIOTEPMUUYECKUE PEaKIUH, TEIIOBOM 3(D(EeKT peakiuu, sapo aroma, JIEKTPOHHBIA CIIOM
aToMa, aTOMHas OpOuTallb, paJlyCc aromMa, XUMHUYEcKas CBs3b, MOJIAPHAs M HEMOJsIpHAs KOBaJCHTHAs CBsI3b, MOHHASI CBSI3b, MOH, KAaTHOH,
aHUOH, PaCTBOP, MaccoBasi J0Jsl BelecTBa (IIPOLIEHTHAs] KOHIIEHTPAIIKs) B paCTBOPE;

. WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSATUH M MPUMEHSTh OSTH IOHSATUS MpPU ONHUCAHWUU BEIIECTB U MX
MIPEBPAILICHU;

J HCIIO0JIh30BATh XUMUYECKYIO CHMBOJIMKY JUIsI COCTABIICHUsI (JOPMYJT BEIIECTB M YPAaBHEHUM XUMUYECKHUX PEaKIIUiA;

J OTPEIEATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHHUSX, CTENEHb OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,

NPUHAIICKHOCTh BEHIECTB K OMNpEAETIEHHOMY KJIacCy COeINMHEHHWH 1Mo (opMmyliaMm, BHJI XHMHYECKOW CBA3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHWYECKUX COCIMHECHUSIX;

. packpbiBaTh cMbIca [lepuogudeckoro 3akona J[. M. MenzeneeBa: 1eMOHCTpUPOBATh NOHUMAHUE EPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT UX MojoxeHus B [lepuonnyeckoil cucreMe, 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHA ABOraipo;

J ONMCHIBATh U XapaKTepu30BaTh TaOIMuHyI0 Gopmy [leproanueckoil cucTeMbl XUMUYECKUX AJIEMEHTOB: pa3inyaTh MOHATHS «TJaBHAs
noarpymnmna (A-rpynna)» u «nobounas nmoarpynna (b-rpymma)», Manbeie u 60JbIITHE TIEPUOABI, COOTHOCUTh 0003HAUYEHHMSI, KOTOPhIE UMEIOTCS B
tabmune «llepuonuueckas cuctema xumuueckux siaemeHToB J[. M. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sJipa, 00Iee YNCIIO JIEKTPOHOB U PaclpeeieHUe UX 10 AIEKTPOHHBIM CII0SM);

. KJIacCU(PUIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKHE BEIIeCTBa, XMMHUECKHUE PEeaKIHK (IO YHCITy U COCTaBY Y4acTBYIOIINX B
peaKIu BEIIECTB, MO TEII0OBOMY 3 dexTy);

. XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEUIECTB PA3UYHBIX KIACCOB, MOATBEP)KIas OMHUCAaHWE MpPUMEpPaMH
MOJIEKYJIIPHBIX YPABHEHUW COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

J MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kauye€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHHUH B Pa3IMYHBIX YCIOBUSX;

. BBIYUCTIATH OTHOCUTEILHYIO MOJEKYISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO0 XHMHYECKOTO dJeMEHTa 1o (opmyle
COEIMHEHMS, MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUYECKON PEaKIIUu;

. MIPUMEHATh OCHOBHBIC OTEPAIMH MBICIUTEIILHON NESITENHPHOCTH — aHajlu3 W CHHTE3, CPaBHEHHE, 000OIICHHE, CHCTEMaTH3aIluIo,

KJ'IaCCI/I(bHKaIII/IIO, BBISABJICHUC IMPUYUHHO-CIICACTBCHHBIX CBS3CH — AJId U3Yy4YCHUSA CBOICTB BC€IIECTB U XUMHNUYCCKHX peaKHHﬁ, €CTECTBCHHO-
HAayYYHBIC MCTOABI ITIO3HAHUSA — Ha6J'IIO,Z[CHI/Ie, N3MCPCHUC, MOACTIUPOBAHUEC, DKCIICPUMCHT (peaJ'ILHLIﬁ n MLICJ'ICHHBII‘/JI);
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J ClIeZIOBaTh NpPaBWJIaM IIOJIb30BAaHHUS XMMUYECKOH MNOCynoH W JabOopaTOpHBIM OOOpYAOBAaHHEM, a TaKKe IpaBHiaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHMSAMH [0 BBINOJIHEHUIO JAOOPATOPHBIX XHUMHUYECKHUX OIBITOB MO MOJYYEHHUIO U COOMpaHHIO
ra3000pa3HBIX BEMIECTB (BOAOPOJA M KUCIOPOJa), IPUTOTOBICHUIO PACTBOPOB C OMPEISIEHHON MAacCOBOW JOJIEH pacTBOPEHHOTO BEIICCTBA,
IUTAHUPOBATh U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 0 PACTIO3HABAHUIO PACTBOPOB LIETI0YEH U KUCIOT ¢ TOMOUIbIO0 HHAUKATOPOB (JIAKMYC,
denondransent, METUIOPAHXK U APYTHE).

K xonmy oOyuenusi B 9 kjacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh C(OPMUPOBAHHOCTH Y OOYYaIOIIUXCS
YMEHHMN:

J PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATUI: XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJla, NOH, KATHOH, aHHOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEILECTBO, BAJIEHTHOCTb, 3JEKTPOOTPUIATENILHOCTb, CTENEHb OKUCICHMS, XUMUYECKas peakius, XMMHUYecKas CBs3b, TEIUIOBOM
3 EeKT peakuu, MOJIb, MOJISIPHBIN OOBEM, PAaCTBOP, AJIEKTPOJIHTHI, HEIIEKTPOIHUTHI, AIIEKTPOIUTHIECKAsT TUCCOIUANNS, PEaKIMH MOHHOTO
oOMeHa, KaTamu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble M HeoOpaTHMble peaklWd, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIIUH,
OKHCITUTENh, BOCCTAHOBHUTENb, OKHCJICHHE M BOCCTAaHOBJICHHE, aUIOTPONUS, aM(pOTEPHOCTh, XMMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTaJIJIMYecKasi), KpUCTAINIMYecKass pemeéTka, KOpPpo3us METaIOB, CIUIABBI, CKOPOCTh XHMHUYECKOW peaKlUU, MpeneibHO IOMyCTUMAas
koHueHrpauus [I/IK Bemecrsa;

. WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMUYECKUX TMOHSATUH M MPUMEHSTh OSTH MOHSATUS MpPU ONUCAHWUU BEIIECTB U MX
MIPEBPAILICHU;

J MCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJISl COCTaBJICHHS (POPMYJI BEIIECTB U yPaBHECHUI XUMUYICCKUX PCAKITUI;

. OTPEIEATh BaJCHTHOCTh M CTETNEHb OKUCJICHHUS XMMHYECKUX 3JIEMEHTOB B COCAMHEHUSX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTD

BEIIIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHMH To (opmynaaM, BHUJ XUMHUYECKOW CBs3M (KOBaJIEHTHAas, HOHHAs, METajuInueckas) B
HEOPraHMYECKUX COEAMHEHUSX, 3aps]l MOHA TI0 XUMHUYECKOH (opMyne, XapakTep Cpeabl B BOAHBIX PACTBOpPaX HEOPTaHMYECKHUX COCIUHEHHIA,
THUT KPUCTAIUTMYECKOMN PEIETKY KOHKPETHOTO BEIIECTBA;

. packpbiBaTh cmbici [leproanueckoro 3akona /I. . MenzaeneeBa u 1eMOHCTPUPOBATh €r0 MOHUMAHUE: ONMKMCHIBATh U XAPAKTEPU30BaTh
tabnuuHyto hopmy lleproanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs MOATpYyIa (A-Tpymma)» u «mobodyHast
noarpymnmna (b-rpymnma)y», mansie U 60JbIINEe IEPUOJIBI, COOTHOCHTH 0003HAYEHUsI, KOTOPhIE UMEIOTCS B IEPHOINYECKOMN TaOJINIIE, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsij sapa, oOIIee YMCIIO AJIEKTPOHOB U paclpeieNieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB AJIEMEHTOB M MX COCIMHEHUN B MpeJeiax MajblX MEePHOIOB
Y TJIABHBIX MOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

. KJIaCCU(PUITUPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHE BEIIEeCTBA, XUMUUYECKHUE PEAKIMH (IO YHUCITY U COCTaBY YYACTBYIOIINX B
PEaKIMK BEIIECTB, MO TEIIIOBOMY (D (PEKTy, M0 U3MEHEHHUIO CTETICHEH OKUCICHUS XUMUUYECKHUX JIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATh) OO0ImME U crenuduueckue XHUMHYECKHE CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPKIast
OTMCaHue TPUMEPAMH MOJIEKYIISIPHBIX M MOHHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMHYECKUX PEAKITU;

. COCTABJISITh YPABHEHUS AJEKTPOJIUTUUECKON TUCCOLUALMUA KUCIOT, IIEI0YEH U COJIEH, MOJIHbIE U COKPAIEHHBIE YPAaBHEHUS peaKlUid
MOHHOTO 0OMEHA, YpaBHEHHsI pEaKli, MOATBEPIKIAIOIINX CYIIIECTBOBAHNE TEHETUYECKOU CBSI3U MEXKY BEIIECTBAMH PA3IUYHBIX KJIACCOB;

. PacKphIBaTh CYIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI TTOCPECTBOM COCTABJICHHS DJIEKTPOHHOTO OalaHCa dTUX PEaAKIUi;
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L4 IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHHUSA, BO3MOKHOCTU IPOTCKAHHUA XUMHUYCCKUX HpeBpaH_ICHI/Iﬁ B
Pa3IUYHBIX YCIIOBUAX,

J BBIUUCIIATh OTHOCHUTEJIFHYIO MOJICKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJII0 XHMHUYECKOTO 3JIeMEHTa 1o ¢opmyie
COEJIMHEHUS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUH;
J coOMIoAaTh MpaBuja TMOJIb30BAHUS XMMHUYECKOH moCynoi u 1a00opaTOpHBIM OOOpYIOBaHHMEM, a TakKe MpaBHiia OOpalieHus C

BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIHUSMH IO BBIMOJHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB IO TOJYYCHUIO U COOMPAHHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAKa M YTIEKUCIIOTO ra3a);

o MPOBOJIUTH PEAKIMH, TOATBEPKIAIOIINE KAYEeCTBCHHBIH COCTAaB pAa3IMYHBIX BEIIECTB: PACIIO3HABATH OMNBITHBIM IYTEM XJIOPHI-,
Opomun-, woauna-, kapbonar-, ¢ocdar-, cuimkar-, cyiab(ar-, THIPOKCHI-HOHBI, KATHOHBI aMMOHHUSI M HWOHBI HW3YYCHHBIX METAJUIOB,
HNPUCYTCTBYIOIIAE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

. MPUMEHSTh OCHOBHBIC OICPAlMU MBICIUTEIBHON JCATENBHOCTH — aHAllM3 M CHHTE3, CpPaBHEHHUE, O00OOIEHHE, CHUCTEMAaTH3aIHIo,
BBISIBIICHHE MPUYNHHO-CIICJCTBEHHBIX CBSI3€H — I M3YYCHHUS CBOMCTB BEINECTB M XUMHUYECKUX PEAKIHH, €CTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOIIO/ICHUE, U3MEPEHUE, MOICITUPOBAHUE, SKCTICPUMEHT (PEaTbHBIN M MBICIICHHBIH ).

TEMATHYECKOE INIAHUPOBAHHUE

8 KUIACC
KoimmmuecTBo yacos
Ne HanmeHnoBaHue pa3jeiioB B K I DJleKTpoHHbIe (LM (poBbIE)
cero OHTPOJIbHbIE aKTH4YeCKHe
n/n TeM IPOrpaMMBbl p p o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

Pasznea 1. IllepBoHavaibHble XUMHYECKHE IOHATHUSA

Xumusi — BaxkHast 00J1aCTh
1.1  ecrecTBO3HaHUA U NPAKTUYECKOU 5 2
JeSITEIbHOCTH YeJIOBEKa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

1.2 BemiecTBa 1 XuMuueckue 15 1 bu6mmoreka [JOK
| peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ I HCOPraHHYECKHUX BelEeCTB
Boznyx. Kucnopoa. ITonsitue 00 6 bubnuorexa [IOK
OKCHOaX https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonstue o kucinorax u ] 1 bubnnoreka [JOK
COJISIX https://m.edsoo.ru/7f41837¢
Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
OCHOBaHMX https://m.edsoo.ru/7f41837¢
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OCHOBHBIE KJIACCHI 1 1 1 bu6mmoreka [IOK
HEOPTraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30
Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /. U. MenpgesieeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
Ilepronnueckuii 3aKOH U
31 [Tepuonuueckas cucrema 7 bu6mmoreka [IOK
" xumuveckux emeHTos [[. U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue aToma
32 | Ormommemmer g i BuGmorera LIOK
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKITUN
Hroro no paznen 15 bubmmorexa HOK
pasieity https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 Bubmorexa ITOK
P p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63 4 5
ITPOI'PAMME
9 KJIACC
KoaundecTBo yacoB
Ne HanmeHnoBaHue pa3jeiioB u KonTpoabibre IpakTiueckue DJIeKTpoHHbIe (LM (poBbIE)
/ e orpa oO0pa3oBare e pecypc
n/n TeM NMPOrpamMMbl Bceero paGOTLI paBoTHI pa3oBaTejibHbIE Pecypchl
Pa3pen 1. BemecTBo 1 XuMHYecKHe peaKIun
1.1 | amamm veomaik paoeron 5 | BuGmorera LIOK
) pasi https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuotexa [JOK
" | XMMHYECKHX peaKIni https://m.edsoo.ru/7f41a636
13 | amocommann, Xuamocxse g i i bumorera LIOK
2 A AL https://m.edsoo.ru/7f41a636
pPEaKIuu B pacTBOPax
Hroro no pazneny 17
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Paznen 2. HeMeTaJJIBI M X COeAUHEHUS

OO61as xapakTepucTHKa

bu6nmoreka [IOK

2.1  xummdeckux 3aeMeHTOB VIIA- 4 https://m.edsoo.ru/7f412636
rpymibl. ["ajoreHbr
23 xummsecrom anoncmton VIA- 6 BuGmorea LIOK
' N https://m.edsoo.ru/7t41a636
rpymibl. Cepa u €€ coeuHeHUs
OO6m1as XxapakTeprucTruKa
53  XMMHHYECKHX SJIEMEHTOB VA- 7 bubnunoreka LIOK
™ | rpynnsl. A30T, pocdop u ux https://m.edsoo.ru/7t41a636
COCITMHEHUS
OOm1ast xapaKTEepUCTHKA
5 4 XVIMHHYECKHX DJIEMEHTOB IVA- 3 1 bubnuoreka [{OK
" Tpynmbl. YTIIEpoa U KPEMHUH U https://m.edsoo.ru/7f41a636
UX COCUHCHUS
Uroro no pazueny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
N bubnuoreka [{OK
3.1 Obmwe croticTsa MeTaiIOB 4 https://m.edsoo.ru/7f41a636
39 Bakneiinie MeTajibl U UX 16 1 bubmmoteka IIOK
" COeIUHEHUS https://m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Pasnen 4. Xumus u okpykaiomnas cpeaa
Bemectsa u maTepuansl B 3 bubnnorexa [JOK
JKU3HH YeTIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
P BHOE BDEMS 3 bubmuoreka [{OK
C3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63 4
[TPOI'PAMME
MNOYPOUYUHOE INIVIAHUPOBAHHUE
8 KUIACC
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No KoaunuecTBO 4acoB I[aTa H3YYCHUSA 3ﬂeRTp0HHL]e un(l)p()];],]e
Tema ypoka
n/n Bceero K\p n\p ILUIaH ¢dakr oOpa3oBaTe/ibHbIE pecypchl
| Boms s | B LOK
’ https://m.edsoo.ru/ff0d210c¢
BEIECTBA
2 ITonsTHE O MeTOAAX MMO3HAHUS B 1 06.09.2024 bub6nmmoreka [IOK
XUMHUHU https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne | 09.09.2024
3 212;[613061;3;1‘11513161: THI;:I)I/]:éMH 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d23dc

oOpareHus ¢ 1abopaTopHbIM
000pyT0BaHUEM

4 YucTeIC BEIISCTBA U CMECH. 1 13.09.2024 bubnunoreka LIOK
CriocoObI paszieneHus cMecei https://m.edsoo.ru/ff0d26ca

[IpakTuueckas padora Ne 2 16.09.2024

s «Paznenenue cmecei (Ha 1 bu6nmoreka LIOK
pUMepe OYNCTKH MTOBAPECHHOMN https://m.edsoo.ru/ff0d28c8
COITN)»

6 ATOMBI H MOTICKYJTBI 1 20.09.2024 bubnuoreka [{OK
https://m.edsoo.ru/ff0d2a6¢
https://m.edsoo.ru/ff0d2be8

3JIEMEHTOB

8 IIpocTsle U CIIOXKHBIE BELIECTBA 1 27.09.2024 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJICKYIAPHO YiCHHE 1 30.09.2024 bubmuoreka [IOK
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa 04.10.2024
1o  BCIICCTB. Xumunueckas popmyia. 1 bu6muoreka [JOK
BanenTHOCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX DJIEMEHTOB
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OTHocHTeNbHAs aTOMHAs Macca. 07.10.2024
11 OTHOCHUTENbHAS. MOJIEKYJIIPHAs bubmorexa LIOK
yoAp https://m.edsoo.ru/ff0d323¢
macca

12 MaccoBast 1011 XUMHYECKOTO 11.10.2024 bub6nmoreka [IOK
JJIEMEHTA B COEIMHEHUHU https://m.edsoo.ru/ff0d350c¢

13 KonngectBo BemecTBa. Moib. 14.10.2024 bubnunoreka LIOK
MoutsipHast Mmacca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMUYECKHUE 18.10.2024 bubmuorexa [JOK
SBIICHUSA. XMMHUYECKast PeaKIus https://m.edsoo.ru/ff0d37fa

5 | B LOK

P N https://m.edsoo.ru/ff0d3al6
peakuuit
n ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS

| e o, B 10K

m Yp https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEeaKITHii
Knaccudukanus XuMuueckux 11.11.2024

18 peakiuit (CoeTnHeHus, bubmuoreka [IOK
pa3NoXKEeHUs, 3aMEeILEHNUS, https://m.edsoo.ru/ff0d334
obmMmeHa)

" I1{\/[1/11153JI J?MEH;)COOB6—6 yqf;m:l- 15.11.2024 Bu6muorexa [OK
OHIHRIONEARCT. LTOODIICHIC https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aLMs 3HAHUN

2 ] ILOH«T}%OHBH?BE?SEEW J;i 1 HK(; 18.11.2024 Bu6muorexa LOK

. cekue https://m.edsoo.ru/ff0d4290
peaKIum»
Ayxa. poal https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
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PuznyuecKue 1 XUMHYECKHE 25.11.2024
2 CBOMCTBa KHCJIOpOJia (peakuu bubmmoreka [JOK
okucneHus, ropenue). [lonsrue https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoObI mosryyeHust 29.11.2024
,3  kucnopona s 1a00paTOPHUH U bubmuorexa [IOK
IpOMBIIIICHHOCTH. [Ipumenenune https://m.edsoo.ru/ff0d497a
KHCIIOpoJia
TennoBoii 3¢ ekt xumMuueckoin 02.12.2024
peaKIuu, TIOHSATUE O Buborexa LIOK
24 | TCPMOXMMHUECKOM YDABHCHHH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUAX
peaKIusax
N e B 10K
) ’ https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €ro MpeAoTBpaIleHUs
[IpakTuueckas padora Ne 3 o 09.12.2024
2 | Teme «[lonydyenue u coOupanue Bu6moteka [JOK
KHCIIOPOJIa, U3YYEHHUE €T0 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
gy | TR et e BuGaionsa LOK
) https://m.edsoo.ru/ff0d4dd0
npupojie
s | oS e B 10K
' https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 [ToHsiTHE O KHUCIIOTAX U COMSAX 20.12.2024 bubmotexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6b! TTOTy4eHusT BOJAOPO1a 23.12.2024 bubnuotexa [JOK
B JIaOOpaTOpUH https://m.edsoo.ru/ff0d4dd0
| o Busorsa 101
https://m.edsoo.ru/ff0d4{42
BOJIOPOJIa, U3YUCHHE €r0
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CBOMCTB»
32 Mounsipabiii 00BEM ra3oB. 3aKOH 10.01.2025 bubnmnoreka HOK
ABorazipo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00bEma, 13.01.2025
33 KOJIMYECTBA BEIISCTBA I'a3a IO €ro bub6nmoreka [IOK
U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo 17.01.2025
34 | YPABHEHHIO PEAKIMU HA OCHOBE Bu6mmoteka [JOK
3aKOHA 0OBEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
razoB
35 du3nyecKkne 1 XUMHUICCKHUE 20.01.2025 bubnunoreka LIOK
CBOWCTBA BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 00 24.01.2025 bubnuorexa [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boga xak pactBopuTenb. 27.01.2025
37 Hackinennbsle 1 HEHACHIIICHHEBIC bubnunoreka LIOK
pacTBOpbl. MaccoBast 4o https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTnueckas padora Ne 5 o 31.01.2025
3g | Teme «IpuroroBiieHrE pacTBOPOB bubmuoteka [IOK
C ompeeaEéHHON MacCOBOM JT0JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
19 xommporuman padora X2 1o Tove o Bumaoresa LIOK
https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bonopoxa. Boga»
40 OKcuIBI: COCTaB, 07.02.2025 bubmuoreka [{OK
KJIacCU(UKalus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
| e e B 10K
’ https://m.edsoo.ru/ff0d664e
U aM(pOTEPHBIX OKCHUJIOB
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42 OcHOBaHUs: COCTaB, 14.02.2025 bubnuorexa [IOK
KJIacCH(UKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonmy4yeHue 1 XUMHUYECKHUE 17.02.2025 Bu6mmotexa [JOK
CBOMCTBA OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsi: cocras, 21.02.2025 bubmuorexa [IOK
KJIacCH(UKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue 1 XUMHUYECKHUE 24.02.2025 Bu6mmoteka [JOK
CBOKMCTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpemanue): 28.02.2025
46  HOMEHKIATypa, CIIOCOOBI bubnunoreka LIOK
MOJTyYEHUs, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas padora Ne 6. 03.03.2025
Pelrenne skcrieprMMEHTAIBHBIX
47 3:1[21161 Hoe Taelxie e(f)OCHeOBI-?:Ie Bubmaorexa HOK
https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAHUYECKUX
COEIUHEHUI)
5 | s ey s 10K
N https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06001IeHNe U CUCTEMATU3 AL 10.03.2025 bubmuoreka [{OK
3HAHUK https://m.edsoo.ru/00ad9cb2
o |mpomem i 5 B 10K
o https://m.edsoo.ru/00ad9¢ela
HEOPTaHMYECKUX COCAMHCHUN
[IepBbie moNBITKN 17.03.2025
51 KIIaCCU(PUKAIIUU XUMUYECKUX bubmuoreka [{OK
anemeHToB. [loHsTHE O TpymITIax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
Ileproanyueckuii 3aKOH U .03.
52 Hegﬁoz(:ﬁqe(flfaﬂ CI/IS(?Te?VIa 2103202 bubmmorexa IIOK
https://m.edsoo.ru/00ada52¢
XUMHYECKHuX dj1emeHToB JI. 1.
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Meupeneena
53 TTepHOIbI, FPYIIIIb, OAIPYIITEL 04.04.2025 bub6nmmoreka [IOK
’ ’ https://m.edsoo.ru/00ada52c¢
54 Crpoenue atomoB. CocraB 07.04.2025 Bu6mumoteka [JOK
aTOMHBIX siaep. M30Torbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 11.04.2025
55 000JI04YCK aTOMOB DJIEMCHTOB bubnunorexa LIOK
[Tepunonnueckoii cucrems! /1. 1. https://m.edsoo.ru/00adabbc
Meneneesa
XapakTepucTuKa XUMHYECKOIO 14.04.2025
5 | IEMEHTA IO €O MONOKEHHIO B bubnuoreka [IOK
[epuonnyeckoii cucreme /. . https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuogmueckoro 18.04.2025
57  3aKOHA JUIf PASBUTHA HAYKH M bubnuoreka [IOK
npaktuku. J{. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YU€HBIH, eAaror U rpakJJaHuH
58 DNEeKTpOOTPULIATETbHOCTh 21.04.2025 bubnmnorexa [JOK
aTOMOB XUMHYECKHX JIEMCHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xumuieckas CBA3b 25.04.2025 bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas 28.04.2025 bubmuoreka [IOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HEnonsipHas 02.05.2025 bubmmnoreka HOK
XHMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
62 P 05.05.2025 bubmmoteka IIOK
https://m.edsoo.ru/00adae28
63 OKucauTeNnbHO- 12.05.2025 bubmuoreka [{OK
BOCCTaHOBUTEJIbHbBIE PEAKIIUU https://m.edsoo.ru/00adb076
64 OKucIUTeIN 1 BOCCTAHOBUTEIN 16.05.2025 bubmorexa HOK
https://m.edsoo.ru/00adb076

[lokymeHT co3aaH B anekTpoHHon copme. Ne 169 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B.

Ctpanuua 23 n3 33. CtpaHuua cosgara: 17.09.2024 14:23

B 3NIEKTPOHHbIH

=¥ TATAPCTAH


https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Kontponbnas padota Ne4 o

19.05.2025

65  teme «CTtpoeHHe aTomMa 1 1 bubmorexa HOK
’ https://m.edsoo.ru/00adb486
XUMHUYECKasi CBSI3b)
66 PesepBHelil ypok. O60011eH1E 1 1 23.05.2025 bubnmnoreka HOK
CHUCTEeMaTH3aIus 3HAaHUI https://m.edsoo.ru/00adb33c¢c
67 PezepBHblit ypok. O6o01eHue 1 1 26.05.2025 Bu6muotexa [JOK
cucTeMaru3anus 3HaHuil https://m.edsoo.ru/00ad9cb2
PesepBHelil ypok. O60011eH1E 1 1 26.05.2025 bubnmnoreka HOK
CHUCTEeMaTH3alus 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 63 4 4
I[TPOI'PAMME
9 KJIACC
No KoanuyecTBO 4acoB I[aTa N3YyYeHU s 3J‘[eKTp01—[H1,[e up[(l)po];],[e
Tema ypoka
n/n Bceero K\p n\p IUIaH ¢paKr o0pa3oBaTe/ibHbIE PeCypChl
[Tepuonuueckuii 3aKOH. 02.09.2024
1 [Tepuoanueckas cuctema 1 bubnuotexa [HOK
XUMHYECKHX deMeHToB JI. U. https://m.edsoo.ru/00adb59e
Meneneesa
3aKOHOMEPHOCTH B 04.09.2024
5 W3MEHEHUU CBOMCTB 1 bubmmorexa [JOK
XHMHYECKHUX JIEMECHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
\ Hfgg}cliig):;;aaunﬂ Hu | 09.09.2024 Buborexa [IOK
https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEIIECTB
o |t [ B 10K
N https://m.edsoo.ru/00adbac6
peméToK
KonTponsnas pabora Nel no 16.09.2024
5 teme «I[loBTOpEeHUE U 1 1
yriyOJieHne 3HaHUH OCHOBHBIX
pa3ziesoB Kypca 8§ Kiaccay
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) piiiﬁzg?lzl;aaiii I){(}I;I;IE%CKHX 18.09.2024 Bubnmorexa [IOK
https://m.edsoo.ru/00adbcb0
MIpU3HAKaM
[TonsiTHE O CKOpOCTH 23.09.2024

7 XUMHUYECKON peaKIiH. bubmmoreka [IOK
IToHsITHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX

ITonsATHE O XUMHYECKOM 25.09.2024
paBHOBecun. DaKkTOPHI,

3 BJIUSIOLINE Ha CKOPOCTh bubnnorexka HOK
XUMUYECKON PEaKIuu 1 https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHUUECKOTO
paBHOBECHUS

9 OKHCIUTEIBHO- 30.09.2024 bu6nmoreka [IOK
BOCCTaHOBUTEIIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade

o | oo Busorea 101

) https://m.edsoo.ru/00adcd68
cia0bblie JIEKTPOTUTHI

1 VioHHbIC ypaBHEHHs peaKiii 07.10.2024 bu6nuoreka [IOK

https://m.edsoo.ru/00add448
XnMHUyecKkre CBOMCTBA 09.10.2024
I e Buores 10K
. https://m.edsoo.ru/00add5d8
ANEKTPOTUTUYECKOM
JIACCOLIMAIIAN
XUMHUYECKHE CBOMCTBA COJICH 14.10.2024

13 B CBETE NpeCTaBICHUN 00 bubmuoreka [JOK
AJIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
JIACCOLIMAIIAN

14 [TonsiTe o ruaponuse conen 16.10.2024 bubmorexa LIOK

https://m.edsoo.ru/00add9d4

15 O6o06menue u 21.10.2024 but6mmoreka [IOK
CHCTeMaTu3aIys 3HAHUI https://m.edsoo.ru/00addd12
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e «Il;Ie[])JelllélzizeCKaﬂ pabora Ne 1. 23.10.2024 Bubnmorexa [IOK
https://m.edsoo.ru/00addbfa
SKCIIEPUMEHTAIIBHBIX 3a7au»
KonTponbnas pabora No2 o 11.11.2024
17 Teme «QIIeKTpOIUTHYECKAs bubmmoreka [IOK
Iucconuanusi. XuMHUECKHAE https://m.edsoo.ru/00addecO
pEeaKIuu B PaCTBOPAX)
5 | S e 10K
- ) https://m.edsoo.ru/00addfe2
CBOICTBA Ha IpUMEPE XJI0pa
XnopoBogopoa. ComnsiHas 18.11.2024
19 KHCIIOTa, XUMHUYCCKHE bubmuorexa [JOK
CBOWCTBA, MOJTyYeHHE, https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas padora Ne 2 20.11.2024
so 1o Teme «Ilonyuenue consHoOM bubnnorexka HOK
KHUCIIOTHI, U3y4YCHHE €& https://m.edsoo.ru/00ade348
CBOMCTB»
Beruncnenus no ypaBHeHUSIM 25.11.2024
71 XUMHUUYECKHUX PEaKIM, eclu bubnmnorexka HOK
OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade488
M30bBITKE
2 OO6m1as XxapakTepucTruKa 27.11.2024 bubmuoteka [JOK
snemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUU 02.12.2024
23 cepsl. Haxoxienue cepsl u €€ bubmuoteka [JOK
COETMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
o | ST e, Buorea 101
8 https://m.edsoo.ru/00ade802
CBOWCTBA
25 Oxcupl cepol. CepHas 09.12.2024 bubnuotexa [JOK
KUCIIO0Ta, (PU3NYECKUE U https://m.edsoo.ru/00adea28

[lokymeHT co3aaH B anekTpoHHon copme. Ne 169 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B.

Ctpanuua 26 ns 33. CtpaHuua cosgara: 17.09.2024 14:23

Il INIEKTPOHHBIN
=¥ TATAPCTAH


https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

26

27

XUMHYECKHE CBOMCTBA,
IIPUMEHEHHUE

XUMHUYECKUE PEaKIUH,
JeXallne B OCHOBE
MPOMBIIIJICHHOTO crtocoba
MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsiI3HEHUE
OKpPY’KaroIlleH cpebl
COCIMHEHUSIMU CEPbI

Brrunciienne MmaccoBoi 1011
BBIX0/Ia IPOJIYKTA PEaKLUU

11.12.2024

16.12.2024

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8a

bubnnoreka IIOK
https://m.edsoo.ru/00adec&a

28

OO1w1ast xapakTepUCTHKA
aneMeHToB VA-rpynnsl. A30T,
pacipocTpaHeHHe B IPUPO/IE,
du3nvecKkre 1 XUMHIECKUE
CBOMCTBA

18.12.2024

bubmuorexa [JOK
https://m.edsoo.ru/00adeeab

29

30

AMMHaK, ero pU3ndYecKue u
XUMHYECKHE CBOMCTBA,
MOJIYYEHUE U PUMEHEHHE

[IpakTuueckas pabora Ne 3
no teme «l[lonyuenue
aMMHaKa, N3y4eHHE eTo
CBOMCTB»

23.12.2024

25.12.2024

bubnnoreka IIOK
https://m.edsoo0.ru/00adf004

bu6nuoreka [IOK
https://m.edsoo.ru/00adf180

31

A3oTHas KucioTa, eé
bu3nYecKue 1 XUMHIECKIE
CBOMCTBa

13.01.2025

bu6nuoreka [IOK
https://m.edsoo.ru/00adf306

32

Hcnonbs3oBanre HUTPATOB U
CoJIell aMMOHHS B KQUE€CTBE
MUHEPATBHBIX YIO0OPCHHIA.
XUMHUYECKOE 3arpsi3HEHNE
OKPYXKaroIle cpebl
COEIMHEHUSIMH a30Ta

15.01.2025

bu6nuoreka [IOK
https://m.edsoo.ru/00adf518
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®ocop. Oxeun pochopa 20.01.2025
33 (V) u hocdopnas kucnota, bubmmoreka [IOK
bu3HYecKre 1 XUMHUIECCKIE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHUE
Hcnonp3oBanue GocaToB B 22.01.2025
34 KaueCTBE MUHEPAIbHBIX bubmuorexa [JOK
ynoOpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
15 | e e B 10K
’ 9 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcuabl yriaepojaa, ux 29.01.2025
36 cotorsa, Seonommcee buGmorexa LIOK
' https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuoM yriuepona (IV)
37 VYronpHas KucoTa U €€ Cou 03.02.2025 bubmorexa LIOK
https://m.edsoo.ru/00ae006c
[TpakTuueckas paborta Ne 4 05.02.2025
o Teme "I1 HU
38 yl?neiniﬂorc())nlgz ) bubmorexa LOK
i https://m.edsoo.ru/00ae027¢
KauectBenHnas peakuus Ha
KapOoHaT-HOH"
by | o B 10K
https://m.edsoo.ru/00ae054e
KaK O COeIUHEHHSIX yriiepo/ia
40 KpeMHuii 1 6ro coeHeHus 12.02.2025 bubmmorexa [JOK
https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5. 17.02.2025
41 Peuienne skciepuMeEHTAIBHBIX bubmuoreka [IOK
3ama4 o TeMe «BakHelmme https://m.edsoo.ru/00ae0bf2
HEMETAIUIBl U MX COCTUHEHUS
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https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

AJIMUHHCTpATHUBHAS 19.02.2025
4y  KOHTPOIBHAS pabota Ne3 1o bubmmoreka [IOK
TeMme «BakHelme HeMeTalIbl https://m.edsoo.ru/00ac0el18
U UX COCAUHECHMS
OO01mmas xapakTepucTHKa 24.02.2025
XHMHYECKHUX JICMEHTOB —
MET B. MeTamng
43 CBeﬂ:IiI J;IOMeTanniIJII{ECKZ;Kaﬂ bubmorexa LIOK
N https://m.edsoo.ru/00ac103e
KPUCTAITMYECKAs pEIIETKA.
®dusznyeckue CBOMCTBA
METaJIOB
XUMUYECKHE CBOMCTBA 26.02.2025
44 METaJII0B. bubmuorexa [JOK
DNEKTPOXUMHUICCKHHA PSiJT https://m.edsoo.ru/00ael 156
HaIPsHKEHUH METaNIOB
O61ue cnocoObl MOTydYeHHs 03.03.2025
MeTaiioB. CIjIaBbl.
45 Brrunciienus 1o ypaBHeHUsAM bubnuoreka [JOK
XUMHUUYECKHUX PEAKIHH, ecliu https://m.edsoo.ru/00ael 156
OJIMH U3 PEareHTOB COAEPIKUT
IPUMECH
46 ITonsTe o koppo3uu 05.03.2025 bubnuoreka [JOK
METAaJIJIOB https://m.edsoo.ru/00ae1278
47 [I{ef0UHbBIE MeTAMLIbI 10.03.2025 bubmmoreka [IOK
https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI 12.03.2025 bubnmnoreka [JOK
HaTpUs U KaJaus https://m.edsoo.ru/00ae14b2
49 [lemouHO3eMeTbHEBIC 17.03.2025 but6mmoreka [IOK
METaJlIbl — KaJbLMH U MarHUH https://m.edsoo.ru/00ael5e8
50 Baxwneiinine coeTuHEHHS 19.03.2025 bu6nuoreka [IOK
KaJabIUs https://m.edsoo.ru/00ael5e8
51 O6o06menue u 02.04.2025
CHCTeMaTu3aIys 3HAHUI
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

57 JKécTkocThb BOIBI U CHIOCOOEI 07.04.2025 bu6nmoreka [IOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
IIpakTuyeckas Ta No .04.
53 o IT)::lMe "Hi%CingfboBiili 0042023 Bubmorexa IIOK
e " https://m.edsoo.ru/00aclae8
METOJTbI €€ YCTPaHCHHUS
54 JN—— 14.04.2025 bu6nuoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOMCTBA 16.04.2025 bubnmnoreka HOK
OKCHJIa M THJIPOKCHIA https://m.edsoo.ru/00aelc64
21.04.2025 bu6mmoreka [IOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 Okcupl, THIAPOKCUIBI U COJTH 23.04.2025 bubnuotexa [HOK
xenesa (I1) u sxenesa (I11) https://m.edsoo.ru/00ae35¢6
53 O0600mmenue u 28.04.2025
CUCTEMAaTH3AIMSI 3HAHHHA
[IpaxTuueckas padora Ne 7. 30.04.2025
59 Penrenune skcriepuMeHTaIbHBIX bubnmnoreka HOK
3a7a4 o teMe «BaxHeimue https://m.edsoo.ru/00ae3de8
METAJIJIBl U UX COETMHEHUS»
Brruncnenus no ypaBHEeHUsAM 05.05.2025
XAMHYECKHUX PEaKIui, eCln
OJIMH U3 PeareHTOB JaH B Buborexa [IOK
60 M3OBITKE WITH COACPXUT https://m.edsoo.ru/00ael1750
npuMmecu. Beruncienus
MacCOBOM JIOJIM BEIXOJIa
MPOJYKTa PEaKIuu
61 O60061eHue u } 07.05.2025
CUCTeMAaTH3aIVsI 3HAHHHA
KontponsHas padora Ne4 o 12.05.2025
62 Teme «BaxkHeimme MeTalibl 1
WX COCTMHEHUS»
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

e Bumorea 10
https://m.edsoo.ru/00ae3f50
YeroBeKa
64 XHUMHUECKOE 3arpsi3HEHUE 1 19.05.2025 bubnmnoreka HOK
OKpY’KarloIIen cpeibl https://m.edsoo.ru/00ae4270
65 Poinb XxuMuu B perieHn# 1 21.05.2025 bubmmoreka [IOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270
o O%zagg::;g I/}I’];)OK. | 21.05.2025 Bubmmotexa LIOK
. https://m.edsoo.ru/00ae0d0a
cUCTEeMaTH3aIlHs 3HAHUH
o Ofgi?glii?l;l? IZ}’)OK. | 26.05.2025 Bubmmotexa [IOK
. https://m.edsoo.ru/00adb33c
cUCTEeMaTH3aIlHs 3HAHUH
5 01223531;1;: IZIpOK. 1 26.05.2025 Bu6muorexa LJOK
. https://m.edsoo.ru/00ad9cb?2
CUCTEMAaTH3AIMSI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB 68 4 7
[10 ITPOIT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumusi: 8-i kinacc: yudeOHuK; 5-¢ u3ganue, nepepadorannoe, 8 kinacc / O.C.I'abnuensH, M.I.Octpoymos, C.A.CnagkoB; Mocksa :.
N3parensctBO «IIpocBemieHue»

» Xumusi: 9-if kinacc: yuaeOHuK; 5-e u3ganue, nepepadorannoe, 9 kinacc / O.C.I'abnuensH, M.I.Octpoymos, C.A.CnankoB; Mocksa :.
N3parensctBO «IIpocBemieHue»

®denepanbHbIN TOCYIapCTBEHHBIA 00pa30BaTENIbHBINA CTAHIAPT OCHOBHOTO O0IIEro 00pa3oBaHus

®enepanbHblif 3akoH «O6 oOpa3oBanuu B Poccuiickoit denepaunny» Ne273-03

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA

[Toypounsie pa3pabOTKu MO XUMHHU.§-9 KIacchl

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

[okymeHT co3aaH B anekTpoHHon chopme. Ne 169 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B. 0 3IEKTPOHHbINA
Ctpanuua 31 n3 33. Ctpanuua cosgara: 17.09.2024 14:23 =¥ TATAPCTAH


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/7f41a636

[lokymeHT co3aaH B anekTpoHHon copme. Ne 169 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B. 0 INEKTPOHHbIA
Ctpanuua 32 n3 33. Ctpanuua cosgara: 17.09.2024 14:23 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 169 ot 17.09.2024
WHuumatop cornacosanus: Unbaykosa B.B. dupekTtop
CornacoBaHue nHnyumpoBaHo: 17.09.2024 14:24

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Wnbpaykosa B.B. 17.09.2024 - 14:24
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