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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMmMa 1Mo XMMHM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBJICHA Ha OCHOBE TPEOOBAHUU K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTebHONH TPOrpaMMbl OCHOBHOTO o0miero ooOpaszoBanus, mnpeacraBieHHbIx B ®I'OC OOO, a Takke Ha OCHOBE denepalbHON paboueit
pOrpaMMbl BOCIIUTaHHUA U C Y4ETOM KOHIEMIMU TPEroAaBaHusi ydyeOHOTo mpeaMera «XuUMHUsS» B 00pazoBaTeIbHBIX OpraHuzanusx Poccuiickoi
denepanuu.

[Tporpamma mo xumuu Ja&T MPEICTaBICHHUE O IEISX, OOIIEH CTpaTerui 00yUSHHSI, BOCITUTAHUS M PA3BUTHUS O0YYAIOLINXCSl CPEICTBAME Y4eOHOTO
npeaMeTa, yCTaHaBIMBaeT 00s3aTeNbHOE MPEAMETHOE COJAEp)KaHHe, MpelyCMaTpUBaeT paclpe/elieHHe ero Mo KilaccaM M CTPYKTYpUPOBAHHE II0
pa3jenaM M TeMaM TPOTPaMMBbI [0 XHMHH, OIPEICNISICT KOJMYCCTBEHHBbIC W KAaYeCTBEHHBIC XapPAKTCPUCTUKHU COJCPIKAHHS, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh M3YUEHHUS] XUMHH C YYETOM MEXKIPEAMETHBIX M BHYTPHIIPEJAMETHBIX CBS3€H, JIOTUKH Yy4eOHOro IpoIrecca, BO3PACTHBIX
0COOEHHOCTEH 00YJAIOIIUXCsI, ONPEIENISICT BO3MOXKHOCTH TPeIMEeTa ISl peain3aiuy TpeOOBaHUH K pe3yIbTaTaM OCBOSHHSI OCHOBHOM 00pa30oBaTeIbHOM
IpOTrpaMMbl Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMsl, a TAK)KE TPEOOBAHMIA K pe3yIbTaTaM 0Oy4eHHUsI XUMUHU Ha YPOBHE IIeJIei M3y4YeHHUs IpeaMeTa
Y OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIILHOM JCSITEIIBHOCTH 00YYarOIIErocs 0 OCBOCHUIO y4eOHOTO CONCPKAHUS.

3HaHME XUMUU CIYXKHUT OCHOBOH A1 OPMHUPOBAHUS MUPOBO33PEHUS OOYYaIOLIErocs, €ro MpeacTaBIeHUl 0 MaTepUalbHOM EAUHCTBE MHpA,
BKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUEH MPEJICTABIICHUS O B3aUMOIIPEBPAILIEHUSIX YHEPTUU U 00 IBOJIFOIIUHU BEIIECTB B IPUPO/IE, O IMTYTAX PEIICHUS
rII00ambHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOM M SKOJIOTHUYECKON 0e30MacHOCTH, MpolieM
3/1paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alliid BO3MOXKHOCTEM s caMopa3BUTUS U (OPMUPOBAHUS KYyJIbTYpbl JMYHOCTH, €€ oOuedl u (GyHKIHOHATIBHON
IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIIJICHUS X TBOPUECKUX CIIOCOOHOCTEN 00YJarOIINXCsl, HABBIKOB UX CAMOCTOSATEILHON YIEOHOM NesATeTbHOCTH,
IKCIIEPUMEHTATLHBIX M UCCIIEIOBATEIbCKIX YMEHUI, HEOOXOJMMBIX KaK B TTOBCEIHEBHOM JKHU3HH, TaK U B MPOPECCHOHATBHON ASSITETFHOCTH;

3HAaKOMHT CO CIEIU(PHUKON HAYYHOTO MBIIIJICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJISa HA €IUHCTBO NPUPOABI M YellOBeKa, SBISETCA
OTBETCTBEHHBIM JTANIOM
B (hOpMHPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyUaIOLIUXCS;
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CIOCOOCTBYET (DOPMUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPHPOJE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B
9KOJIOTMYECKOe 00pa30BaHUe 00YUAIOIIUXCSL.

JlaHHbIe HaNpaBJIeHUS B O0yYCHUH XUMHH 00ECIICUnBAIOTCS celn(UKoi coaepKanus yaeOHOTro MpeaIMeTa, KOTOPBIN SBISIETCS MeAarorunuecKu
aJlalITHPOBAHHBIM OTpaK€HUEM 0a30BOM HAYKM XMMHUH HA ONPEECIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa30BaHUS OPUEHTHPOBAH HA OCBOCHHE OOYYAIOUIMMHCS CHCTEMBI IEPBOHAYAIBHBIX MOHSATHHA
XMMHHU, OCHOB HEOPraHMYECKONH XMUMUHU U HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHSATHIH OPraHu4ecKOi XUMHH.

CtpykTypa cozepkaHus IPOrpaMMBbl 110 XUMHUH ¢c(hOPMUPOBaAHA Ha OCHOBE CUCTEMHOTO 1Moaxoja K e€ u3ydenuto. ConepkaHue CKJaibIBaeTcs U3
CUCTEMBI MTOHATHI O XUMUYECKOM 3JIEMEHTE U BELECTBE U CUCTEMBI MIOHATUN O XUMHUECKON peakiuuu. O0e 3TU CUCTEMbI CTPYKTYPHO OPraHU30BaHbI
110 NPUHIMITY TIOCIIEN0BATENBHOIO PA3BUTHUS 3HAHUN HAa OCHOBE TEOPETUYECKUX MIPEICTAaBICHUN Pa3HOIO YPOBHS:

— ATOMHO-MOJIEKYJIIPHOI'O YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepnonnueckoro 3akona /l. 1. Menzeneesa kak OCHOBHOT'O 3aKOHA XMMMH;

— YUYEHHUs O CTPOEHUH aTOMa U XUMHYECKOU CBS3H;

— TpeACTaBIECHUHN 00 3IEKTPOIUTUYECKON IUCCOLUAIMY BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMIMPHUECKH MOJIYUYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT
OJIHOTO YPOBHS K IpyIrOMY, BBINIOJIHAS (PYHKIIMK OOBSICHEHHUS ¥ IPOTHO3UPOBAHHUS CBOICTB, CTPOEHHUS U BO3MOKHOCTEH MPaKTUYECKOT0 IPUMEHEHUSI U
[IOJIyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue NporpaMMsbl 10 XUMUH CIIOCOOCTBYET (POPMHUPOBAHUIO MTPEJICTABICHHS O XUMUUYECKON COCTABJISIONIEH HAayYHOH KapTHHBI MUPA B JIOTUKE
€€ CHCTEMHOW ITPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHMIO M METOJaM MO3HaHus B HayKe. V3ydyeHne XMMuu NPOUCXOIUT C TPUBICYCHUEM
3HaHUH U3 paHee U3y4eHHbIX YUeOHBIX MpeaMeToB: «OKpyKaromuil Mup», «buonorus. 5—7 knacce» u «®Puznka. 7 Kjaacey.

[Ipy u3y4eHHH XUMHMM TPOUCXOAUT (POPMHUPOBAHME 3HAHMM OCHOB XMMHUYECKONM HAayKH Kak OOJIACTH COBPEMEHHOTO €CTEeCTBO3HAHUS,

MPAKTUYECKON AESITENFHOCTH YelIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. 3a/lada y4eOHOTO MpeaMeTa COCTOUT B (hOPMUPOBAHUU
CUCTEMBI XUMUYECKUX 3HAHUN — BOXXHEUINX (aKTOB, TOHITHI, 3aKOHOB U TEOPETUIECKUX IMOJI0KEHUM, TOCTYITHBIX 0000IIEHN MUPOBO33PEHIECKOTO

XapaxkTepa, A3blKka HAYKH, B HpI/IO6H_ICHI/II/I K Hay4YH BIM’EW%&J{I%M&HW%%H BCIICCTB U XUMHNYCCKHUX peaKuHﬁ, B (I)OpMHpOBaHI/II/I " pasBUTHU

MYHULUUNAJNIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE 20.10.23 07:38 (MSK) Ceptudmkat 46ACD9A93900917081709473765CC5D9
YYPEXXAEHUE BOrOTOJIbCKASl CPEA|HAIAA OBLLLIEOBPA30BATEJIbHASA
LLIKOJIA, Ky3HeuoBa TaTbsHa AnekcaHaposHa, AVUPEKTOP




MO3HABATENBHBIX YMEHUI U UX MPUMEHEHUU B Y4eOHO-TIO3HABATEIbHOM U y4eOHO-UCCIIe10BATEIbCKON e TEIbHOCTH, OCBOCHUH MpaBui 0€301acHOro
oOpariieHus! C BEIeCTBAMHU B TIOBCETHEBHOM JKU3HHU.

[Tpu n3yuyeHnH XMMUU Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUs BaXKHOE 3HAYCHHUE TIPUOOPEITH TaKue LEJH, KaK:

—(bOpMHpOBaHI/Ie HHTCIIJICKTYaJIbHO pa3BI/ITOI>'I JIJMYHOCTH, TOTOBOH K caM006pa30BaHmo, COTPYAHHUYECTBY, CaMOCTOATCIbHOMY IPHHATHIO
pe].HGHHfI, CII0COOHOM AJ[AIITUPOBATLCA K 6BICTpO MCHAIOIINUMCS YCIIOBUAM JKU3HU,

— HalIpaBJICHHOCTb o6yquI/m Ha CUCTCMATHYCCKOC HpI/IO6H_I€HI/Ie 06y11a101111/1xc;1 K CaMOCTOSITCILHON IO3HABaTEIILHOM ACATCIIBHOCTHU, HAYYHBIM
MCTOJaM IIO3HAaHM, (1)OpMI/IpyTOH_II/IM MOTHBAIIUIO U Pa3BUTHUC CIIOCOOHOCTEH K XHUMMHU,

—o0becrieuenue YCHOBHP'I, CHOCO6CTBYIOH_[I/IX HpI/IO6peTeHI/IIO O6y‘laI-OH_II/IMI/IC${ OIIbITa p33H006p33H0ﬁ ACATCIIbHOCTH, IIO3HAHUA U CaMOIIO3HAaHM A,
KIIIOYCBbIX HABBIKOB (KJIIO‘-IGBI)IX KOMHGTCHHHﬁ), HMCIOIIUX YHUBCPCAJIbHOC 3HAUYCHUC IJIA PA3JIMYHBIX BUAOB ACATCIBHOCTHU,

— bopmupoBanue 0O0IICH (YHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIC YMEHUH OOBSCHATH M OIICHUBATH SIBJICHHS
OKPY’KaIOIIEero MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT, TIOJYUYCHHbIE TIPU U3YUYEHUU XUMUH, IPUMEHSTh UX MPU PEIICHUH MTPOOJIeM B TOBCEAHEBHOM XKU3HU U

TPYZIOBOH AESTENbHOCTH;

—q)OpMI/IpOBaHI/Ie y 06yanOIJ_II/IXC}I TYMaHUCTHYCCKUX OTHOH.IGHHﬁ, MMOHUMAaHHUS IIEHHOCTH XUMMYECKUX 3HAHUM JJI BBIpa60TKI/I OKOJIOTHYCCKH
HCHCCOO6p33HOFO IMOBCACHUA B 6LITy n prI[OBOﬁ ACATCIIBHOCTU B LCIIAAX COXPAHCHUS CBOCTO 310POBBA U OKPY)KaIOHleﬁ HpHpOI[HOfI CpCabl;

— pa3BUTHE MOTUBAIMH K O0YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHMS OOIIEUeIOBEUECKUX 1IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIPO(UIIS M HAIIPaBJIEHHOCTH JalbHEUIIEro o0yueHusl.

OO1ee 9nCiIo 9acoB, OTBEACHHBIX ISl M3YYCHHUS XMMHUH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68
gacoB (2 yaca B HeJIelnt0), B 9 kiacce — 68 yacoB (2 9aca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘IaJIbHI)Ie XUMHUYECKHE ITIOHATUSA
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[Ipenmer xumuu. Posib XMMHUH B )KM3HH YeJIOBeKa. XUMUs B cucTemMe HayK. Tena u BemectBa. @U3NYECKUE CBOMCTBA BELIECTB. ATperaTHOE COCTOsIHUE
BemiecTB. [ToHsATHE 0 MeTOJaX MMO3HAHUS B XUMUU. UncThie BemecTBa U cMecH. CIocoObI pa3/iesieHus] CMECCH.

ATOMBI M MOJEKYJBbl. XUMUYECKUE 2JEMEHTBl. CUMBOJIBI XUMUYECKHX 3JIeMEHTOB. IIpocTeie M cilokHbBIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE
YYEHHE.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENIbHAS aTOMHAsI Macca.
OTtHocuTeNbHAsA MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XMMUYECKOT 0 3JIEMEHTa B COEJUHEHUU.

KonunuectBo BemiectBa. Monb. MossipHass macca. B3auMOCBsI3b KOJIMUECTBA, MACChl M 4YHUCIa CTPYKTYPHBIX €IMHHUILl BellecTBa. Pacu€rsl mo
dbopMyliaM XUMHYECKUX COSTHHCHUM.

Ou3nuecKkue U XUMHUYECKUE SIBICHUS. XUMHUYECKas peakuus W e€ NMpU3HaKU. 3aKOH COXPAHEHMs MacChl BEHIECTB. XMMHUYECKHE ypaBHEHHS.
Knaccugukanus XuMIuecKux peakinuii (COeTuHEeHNs, pa3I0kKEeHUs, 3aMEIICHHsI, 0OMEHaA).

Xumuueckuii IKCnepumenm.

3HAKOMCTBO C XUMHUYECKOH MOCY/I0H, TpaBUIaMHu pabOThI B TabopaTopuu U mpuéMamu oOpamieHus ¢ 1abopaTopHbIM 000pyI0BaHUEM, H3YUYCHHE
U onrcaHue PU3NIECKNX CBOMCTB 00pa3lioB HEOPraHUYECKUX BEIIeCTB, HAOM0IeHue Pu3ndecKkuX (TIaBJIeHHe BOCKa, TassHUE JIbJIa, pACTUPaHUE caxapa
B CTYIIKE, KHIIEHUE M KOHJEHCAIUs BOJAbI) U XUMUYECKUX (FOPEHHE CBEYM, NMPOKAINBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KHCIOTOM)
SIBIIGHUH, HaOJII0/IEHNE U OTIHCaHUe MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peaklnii (pa3noKeHue caxapa, B3auMOJICHCTBIE CEPHON KUCIOTHI C XJIOPUAOM
Oapusi, paznoxxenue ruapokcuna meau (II) mpu HarpeBanum, B3aumojieiicTBre xene3a ¢ pactBopom co Menu (1), usyuenne crnocoOoB pazaeneHus
CMeceii: ¢ MOMOIIBI0 MarHUTa, (UIBTPOBAHKE, BRITAPUBAHNE, JUCTUILIALNSA, XpoMaTorpadus, MpoBeeHIEe OYHCTKH MMOBAPEHHON COJN, HAOMI0ICHUE U
OIHMCaHUE PE3yIbTATOB IPOBEJCHHUS OMBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaCChl, CO3JJaHie MOIeIel MOJIEKYJ (I1apoCTePKHEBBIX).

Baskueiinue npeacraBuTe I HEOPraHUYeCKUX BellecTB
Bo3ayx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — snemMeHT U mpocroe BemiecTBO. HaxoxkaeHue KHuciaopoja B MpHpone, (PU3HMUECKUe U
XUMHUYecKue cBoicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoaa. CriocoObl MOTy4eHUs KUCIOpoAa B JIAOOPATOPUU U IPOMBIIITIEHHOCTH.

Kpyrosopot kuciopoaa B npupoze. O30H — ajstoTpornHast MoAU(UKAIUS KUCIOPOIa.

TennoBoii B(I)(I)GKT XUMHUYECKOU pCakinnu, TCPMOXUMHUUYCCKUC YPABHCHHA, DK30- U SHAOTCPMUYUCCKHEC PCAKIIUU. Tomnugo: yYroj U MCTaH.

3arps3HeHUE BO3/lyXa, yCUIEHHUE TAPHUKOBOIO 3 DI P A RIS NS Q3O HSBOLD, S0

MYHULUUNAJNIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE 20.10.23 07:38 (MSK) Ceptudmkat 46ACD9A93900917081709473765CC5D9
YYPEXXAEHUE BOrOTOJIbCKASl CPEA|HAIAA OBLLLIEOBPA30BATEJIbHASA
LLIKOJIA, Ky3HeuoBa TaTbsHa AnekcaHaposHa, AVUPEKTOP




BOI[OpO,I[ — JJICMCHT M IMPOCTOC BCUICCTBO. Haxoxa[eHHe BOOOpOJa B IIPpHUPOAL, (bHSH‘IGCKI/Ie N XUMHYCCKHC CBOﬁCTBa, IMPUMCHCHHC, CIIOCOOBI
IMOJIYUCHUA. Kucnots! u comnu.

Mounsipabiii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM.

dusznyeckue cBoiicTBa Boabl. Boja kak pactBoputesns. PactBopsl. HackllieHHbIe 1 HEHACHIIIIEHHBIE pacTBOPbI. PacTBOPUMOCTD BEIIECTB B BO/JIE.
MaccoBast 101 BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BObl. OcHOBaHUsA. Poiib pacTBOPOB B PUPOJE U B )KU3HU uenoBeka. KpyroBopoT Bojibl
B IIpHUpo/Ie. 3arpsi3HEHNE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.

Knaccudukanusa neoprannueckux coequnenuii. Oxcuapl. Kinaccuduxanms okcunos: coneodpasyroiire (OCHOBHbBIE, KHCIOTHbIE, aM(POTEpHBIE) U
HecoseoOpasyrone. Homenknarypa okcnoB. dusnueckue U XMMUYECKHE CBOMCTBA OKCHIOB. [ToryueHne oKCHIoB.

OcHoBanus. Knaccuduxaiuss ocHOBaHMM: IIENOYM U HEpacTBOpUMBbIE OcHOBaHUS. HomeHkinarypa ocHoBaHMM. DPU3NYECKHME U XUMHUYECKHUE
CBOMCTBa OCHOBaHUU. [lorydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. OU3WyYecKue W XUMHUYECKHUE CBOWCTBA KHCIOT. Psij akTwBHOCTH MeTtayuioB H.
H. bekerosa. Ilomydyenue kucuor.

Comu. Homenknarypa coneil. @uznueckne 1 XuMudeckue cporictsa coneil. [lomydyenne conei.
I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIUHEHUMN.
Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpPEJEICeHUE COJEpKaHUs KHUCIOpoJa B BO3AYyXe, MOJy4eHHE, COOMpaHHe, paclio3HaBaHWE M H3y4EHHE CBOMICTB KHUCIOPOJA,
HaOII0/IeHNe B3aUMOICHCTBUS BEUIECTB C KMCIOPOJIOM M yCIOBHS BOSHHUKHOBEHHS M MpEKpalleHus: TopeHus (moxkapa), 03HaKOMIIEHHE ¢ 00pa3iaMu
OKCHJIOB U ONKCAHHUE UX CBOWCTB, MOJyue€HUE, COOMpaHue, paclio3HaBaHUE U U3yUeHUE CBOICTB BOJIOpoja (FOpeHHE), B3aUMOACHCTBHE BOJOPOA C
okcuaomM wmenu (II) (BO3MOXXHO WCIIONB30BaHHME BHUIAEOMATEpHUAIOB), HaOMIOJeHHE OOpa3IOB BEMIECTB KOIWYECTBOM | MOJb, HCCIEIOBAaHUE
0COOEHHOCTEH PAacCTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTBHIO, TIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOW J0JIe PacTBOPEHHOTO
BEIIECTBa, B3aUMOJICHCTBUE BOJBI C MeTaUlaMHU (HATPUEM M KallbllieM) (BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB), UCCIEIOBAHUE OOPA3IOB
HCOPTraHNYCCKUX BEIICCTB Ppa3jIMYHBIX KJIACCOB, Ha6m011eH1/1e U3MCHCHHUA OKpaCKM HHJIAUKATOPOB B pPACTBOpax KHUCIOT U I].[@J'IO'—I@ﬁ, HU3YUCHUC
B3anmoJeiicTBus okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaUIaMH, Peakluii HeWTpalu3aluu, MOMydeHHEe HEepacTBOPUMBIX
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OCHOBaHMH, BBITECHEHME OJHOIO MeTajula JAPYTMM M3 PAcTBOpa COJIM, PEUIEHUE HKCIEPUMEHTAJbHBIX 3aJad 0o TeMe «BaxHehnme Kiaccel
HEOPraHUYECKUX COECTUHEHUI.

Hepnoun'{ecmli/i 3aKOH " Hepnoun'{eucaﬂ CUCTEMAa XUMHUYECCKHUX IJICMECHTOB J]. N. MeHpaeieeBa. CTpoeHne aTOMOB. XHMMHYeCKas CBSA3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbLHBIE peaknuu

HepBbIe IIOIIBITKH KJIaCCI/I(l)I/IKaLII/II/I XUMHYECKHUX 3JIeMeHTOB. IloHsTue o rpymmnax CXOJHbIX 3JICMCHTOB (IJ_IGHO‘-IHBIG n mCJI0OYHO3ECMCIIbHBIC
MCTaJlJIbl, I'aJIOI'CHbI, MHCPTHLIC Fa3BI). SHGMCHTH, KOTOPLIC o6pa3y}0T aM(bOTepHBIe OKCHUAbI U TUAPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema Xxumudeckux 3ymeMenToB /. M. MenneneeBa. KoporkonepuogHas v JiIMHHONIEpUOAHAS (DOPMBI
Ilepnonnueckoit cucreMbl xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoasl n rpynnel. @U3N4EeCKUil CMBICI NOPAJIKOBOIO HOMEpa, HOMEpPOB
MEepUOoJia U IPYIIbI SJIEMEHTA.

Ctpoenue aroMmoB. CocTaB aTOMHBIX siziep. M3oTonbl. DnekTpoHbl. CTpOCHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKHUX JIEMEHTOB
Ilepuonuueckori cucrembl [[. WM. MenaeneeBa. XapakTepucTHka XUMHYECKOTO 3JIEMEHTa IO €ro mnoJiokeHuto B Ilepuoamueckon cucreme [I.
W. Mennencena.

3aKOHOM€pHOCTI/I HU3MCHCHUA pagnyCca aTOMOB XUMHWYCCKUX SJICMCHTOB, METAJTINIMYCCKUX U HEMCTAJINIMYCCKUX CBOICTB 1O rpymmnaM 1 nepuogam.

3nauenue [lepuonanueckoro 3akoHa u [leprogudyeckoit cucTeMbl XUMUUECKUX JJIEMEHTOB JJIs pa3BUTUS Hayku u npaktuku. J[. 1. Mennenees —
YUEHBIN U TPaXIAHHUH.

Xwnmudeckas cBs3b. KoBajieHTHas (HOH}IpHa}I n HCHOJ'IHpHaH) CBA3b. 9J'ICKTpOOTpI/H_[aTCJ'ILHOCTB XUMHYECKHUX DJI€MEHTOB. MIOHHas CBS3b.
Crenenb okuciieHus. OKUCIUTEIFHO-BOCCTAHOBUTEIIHHEIC peakuunu. Hpoueccm OKHCJICHHUS B BOCcCTaHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.
Xumuueckuii IKcnepumenm:

HN3YUCHUC 06pa311013 BCIIECTB MECTAJJIOB U HEMETAJIJIOB, BSaHMOHeﬁCTBHe THUAPOKCHUA HNUHKa C pacTBOpaMu KHUCIOT U menoqef/'l, IIPOBCACHUC
OIIBITOB, UJUTFIOCTPUPYIOIIHUX MPUMEPLI OKHUCIIUTCIIEHO-BOCCTAHOBUTCIIbHBIX peaKum?I (FOpeHI/Ie, PpCaKknumn pas3jioxKCHUs, COG)II/IHGHI/IH).

Meostcnpeomemnunie ceasu

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO
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Peanmauml MCKIIPCIMETHBIX CBsI3CH IIpyU U3YyYCHHUU XUMHUU B 8 Kacce OCYHIECTBIIACTCA 4EPE3 UCITIOJIBb30BaHNUEC KaK O6I_HI/IX €CTECCTBCHHO-HAYUYHBbIX
HOHHTHﬁ, TakK 1 HOHSITHﬁ, ABJIAOIUXCA CUCTCMHBIMUA JIJISA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIA (DaKT, THIIOTE3a, TEOpHUs, 3aKOH, aHaIW3, CHUHTE3, KIACCU(UKALUSA, MEPUOIUIHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBIICHHE.

®usuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, H30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUI 3apsi]l, BELIECTBO,
TeJ0, 00bEM, arperaTHOe COCTOSIHHE BEIIIECTBA, ra3, PU3nYecKre BEIMUMHBI, €IMHUIIBI U3MEPEHHUSI, KOCMOC, TIJIaHEeThI, 3BE3]1b1, COJIHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE OPO/IbI, T0JIE3HBIE UCKOMAaEMbl€, TOINIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaklus

[lepuoanueckuii 3akoH. [lepuonnyeckas cucrema xumuueckux anemenToB . V1. MenzaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHMYECKUX JJIEMEHTOB IEPBBIX TPEX IEPUONOB, Kalaus, KalIbLUsi M HUX COCIUHEHUH B COOTBETCTBHM C IIOJIO)KEHUEM DJIEMEHTOB B

Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM HNX ATOMOB.

Crpoenue BemiecTBa: BUAbl XMMUYECKOUM CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAILNTMYECKON
PEIIETKY U BUIAa XUMUYECKOW CBSI3H.

KﬂaCCI/I(i)I/IKaIH/ISI N HOMCHKJIATypa HCOPraHM4YCCKHUX BCIICCTB. XuMHUYeCcKrue CBOMCTBA BCUICCTB, OTHOCAMIUXCA K pa3IM4YHbBIM KjacCaM
HEOPTraHNYCCKUX COCHHHGHHﬁ, TFCHCTUYCCKAA CBA3b HCOPIraHUYICCKUX BCIICCTB.

KHaCCI/I(I)I/IKaL[I/IH XHUMHUYCCKUX peaKL[I/Iﬁ Mo Pa3IMYHbIM MPU3HAKAM (HO YUCITy U COCTAaBYy YyYAaCTBYIOIIMUX B PCaKIUU BCIICCTB, IO TCIJIOBOMY
3(I)(beKTy, 10 U3MEHEHMIO CTEIICHEH OKMCICHHUS XMMHYSCKUX QJICMCHTOB, I10 06paTI/IMOCTI/I, o y4aCTuro KaTanmaTopa). DK30- U OHAOTCPMHUYCCKUC
pCaKknuu, TCPMOXUMHUYCCKUC YPAaBHCHUA.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO
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IlonsTue o CKOpPOCTH XUMHYCCKOU pCaKnuu. Ilonsatue 00 O6paTI/IMBIX n HeO6paTI/IMBIX XUMHYECKUX PCAKIHAX. IloHssTHE O TOMOIEHHBIX W
FCTCPOrCHHBIX PCAKIUAX. Ilonsatue o karamuze. IloHAaTHE 0 XMMHUUYECKOM PAaBHOBCCHHU. CDaKTOpBI, BJIMAOIHUEC HA CKOPOCTH XUMHYCCKOMN pCakuuu u
IMOJIOKCHHUE XUMHUYCCKOI'0 paBHOBECHUS.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€akuuu, 3J'IeKTp0HHBII71 0aJaHC OKHCIHUTEILHO-BOCCTAHOBUTEIBLHOMN pCaKnuu. Cocrasiienne ypaBHCHI/Iﬁ
OKHCIHUTECIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUEM METOAA 3JICKTPOHHOI'O OanaHca.

TeOpI/IH BHCKTpOHHTH‘{CCKOﬁ Juccouruanuuy. :‘)J'ICKTpOJ'II/ITLI U HEOJICKTPOJIMUTLI. KaTI/IOHLI, aHUOHBI. MeXaHu3M OUCCOIMAllMUd BEIISCTB C
pa3siIMuHbIMU BUJAAMU XUMU4YeCcKol cBs3u. CTerneHb JUucconuanuu. CuJibHbBIC U ca0kIe SJICKTPOJINTHI.

Peakuuu noHHoro oomMeHa. Y cioBus IPOTEKAHUS PEaKIIMi MOHHOTO 0OMEHa, MOJIHbIE U COKpallEHHbIE HOHHBIE YpaBHEHUsI peakiuil. CBoiicTBa
KHCJIOT, OCHOBAaHUI M cosiell B CBeTE MPECTaBICHUN 00 31EeKTPOIUTHYECKON aucconnanuy. KauecTtBeHHble peakiiuy Ha HOHbI. [loHsATHE O ruapon3e
coJen.

Xumuueckuii IKCnepumenm.

O3HAKOMIJIEHHE C MOJETSMH KPUCTAIUTMUECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAIOB M HeMeTallioB (rpadurta U ammasza), CIOKHBIX
BEIIIECTB (XJIOpU/Aa HATPHs), UCCICIOBAHME 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIMU OT BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIICIOBAHUE
ANEKTPOMPOBOIHOCTH PACTBOPOB BEIIECTB, Mpollecca AMCCOIUAIMN KHCIOT, MIENo4Ye W coieil (BO3MOXKHO HUCIOIB30BAaHUE BHJIEO MaTEPHUAJIOB),
MIPOBECHHUE OMBITOB, WILTIOCTPUPYIOIIUX MPU3HAKHU MPOTEKAHUS PEAKIIUi HOHHOTO 0OMeHa (00pa3oBaHuE OCaKa, BHIJICIICHHUE Ta3a, 00pa30BaHUE BOIBI),
OTIBITOB, MIJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpEeHHe, peaKkiluy pa3ioXKeHHs, COSAMHEHUs), PacllO3HaBaHUE
HEOPTaHNYCCKUX BCIICCTB C MOMOIIBIO KAYCCTBCHHBIX pCaKHI/Iﬁ Ha MOHBI, pCHICHUEC SKCIICPUMCHTAJIBHBIX 3aJiay.

HeMeTanabl U UX cOeTUHEHUS

OO6mrast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u GU3MYecKrue CBOMCTBA
MPOCTHIX BEIIECTB — I'aJIOTC€HOB. XMMHUYECKHE CBOWCTBA Ha MTPUMEpE XJI0pa (B3aNMOACHCTBUE C METAIUIAMHU, HEMETaJNIaMH, IIeT09aMH ). XJIOPOBOAOPO/I.
ConsiHast KUCTIOTa, XMMUYECKHE CBOICTBA, OJydeHUe, MpuMeHeHne. JlelicTBre XJopa U XJIOpOBOIOPO/Ia Ha OPTaHu3M ueoBeka. BaxxHere XJI10pu/Ibl
U UX HAXOXJECHUE B IPUPOJIE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpymnnbsl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u puanyeckue
CBOWCTBA MPOCTBIX BELIECTB — KUCIOPOJA U Cepbl. AJUIOTPOMHbIE MOJU(PHUKAIIMK KUCIOpOoJa U cepbl. XUMUYECKHUEe cBOicTBa cepbl. CepoBOIOpPO,

CTPOCHHUC, (1)I/I3I/I‘—IeCKI/Ie U XUMHUYECKHUE CBOICTBA. UKC%H CCPBI KAK Hé%e CTABUTCIIN KNCJIIOTHBIX OKCHUIOB. CepHas{ KHCJI0Ta, (I)I/ISI/I'-IeCKI/Ie U XUMHWYCCKHEC
LOKYMEHT MNOAMNCAH 3JIEKTPOHHOW MOANMUCHIO
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cBOMcTBa (0OLIME Kak IpeAcTaBUTENs Kiacca KUCIOT M crenuduueckue). XMMUUYECKHE PEeaKIMM, JIeXkKallue B OCHOBE IPOMBIIUIEHHOIO crocoba
MOJTy4YeHHUs1 CepHOU KUCIOTHI. [IpuMeHenne cepHoii KucioTsl. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cynbhaT-uoH. Haxoxaenue cepsl u eé
coeiMHeHuH B mpupoze. XUMUYECKOE 3arps3HEHNE OKpYXKaroIeil cpe/ibl COEAMHEHUSIMU cepbl (KUCIOTHBIE 0K/, 3arpsi3HEHNE BO3/lyXa U BOJOEMOB),
CIOCOOBI €r0 MPeI0TBPAILCHHS.

OOu1as xapakTepucTKa 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTETIEHH OKUCICHUS. A30T, paclipoCTpaHEHHE B
npupoje, Gpu3nuecKkue U XMMU4Ieckue cBoiictBa. KpyroBopot a3ora B mpupojae. AMMHAK, ero (pU3NYEeCKUe U XUMHUYECKHE CBOMCTBA, MOJIyYCHHE U
npuMeHeHne. Coau aMMOHUS, UX GU3NYECKHEe U XUMUYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHast peaklins Ha MOHbl aMMOHUS. A30THas KUCIIOTa, €€
nojrydeHue, GU3NIeckne U XMMHUYECKHE CBOMCTBA (0OIIMe KaK MPEICTaBUTEINS Kilacca KUCIIOT | crienuduaeckue). Micnoap3oBaHne HUTPATOB U COJIEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yH0OpeHud. XUMHYecKoe 3arps3HEHHE OKpYKaIolled Cpelapl COCNWHEHUSMU a30Ta (KUCIOTHBIE MO,
3arpsi3HEHUE BO3/yXa, OYBHI U BOJ0éMOB). Docdop, amorpomnubie Moaudukanuu dpocdopa, huznueckne u xumudeckue cBoictra. Okeun pochopa
(V) u pocdopnas kucinoTa, pusnyeckue U XUMHUSCKHE CBOICTBA, ojy4eHue. Mcnosbp3oBanue GpocdaroB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHHI.

OOwias xapakTepucTuka 31eMeHToB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHHs. YTIIEpOa, aJUIOTPOIIHbIE
Mo (HUKAINH, PACTIPOCTPAHCHHE B IPUPOJIC, GU3NUSCKUE U XUMUYECKUE CBOMCTBA. Acopoums. KpyroBopor yriiepoaa B mpupoje. OKCHIbI yriepoaa,
ux (Qu3nUeckre U XMMHUYECKHE CBOWCTBA, JCWCTBHUE Ha JKUBBIE OPraHU3MBI, MOJIyYeHHE M MPUMEHEHHE. DKOJOTUYECKHE MPOOIEMbI, CBSI3aHHBIE C
okcuaoM yraepoza (IV), rumoresa rinobanbHOro MOTEMJIEHUS KJIMMaTa, NAapHUKOBBIA 3(@ekT. YronbHas Kuciaota U €€ coiu, UX (pU3nUecKue u
XMMHUYECKHE CBOWCTBA, MOJIyueHHe W NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI. lcmonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH U CEITbCKOM XO35HCTBE.

[lepBoHayabHBIC OHATHS 00 OPTaHUYECKUX BEIIECTBAX KAaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH, dTHJICH, alleTHJICH, 3TaHOJ, TIHIECPHH,
yKcycHast kuciora). [IpupoHbie HCTOUYHHUKH YTeBOJOPOAOB (Yrob, IPUPOAHBIHM ra3, HeTh), IPOAYKTHI UX NepepaboTku (OEH3HH), UX POJib B OBITY U
MPOMBITIIICHHOCTH. [ToHATHE 0 OMOJTOTHYECKH BaKHBIX BEIIECTBAX: KUPaX, OeIIKax, yriIeBoAax — M MX POJIH B )KU3HU YeJoBeKa. MaTepraabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢pusndeckue 1 XuMUYECKUE CBOMCTBA, MoyydeHue u nmpuMeHenne. CoequHeHust KpeMHus B pupoae. OO01iue npeacTaBieHus oo
okcuae kpemuus (IV) u kpemHueBoit kucnore. CHIIMKATHI, UX HCIOIB30BAHKE B OBITY, B IPOMBIIIIEHHOCTH. BaskHel e CTPOUTENbHBIE MAaTEPUAIIBI:
KepaMHKa, CTEKJI0, IEMEHT, O€TOH, kene300eToH. [IpobieMbr 6€30macHOr0 UCTIONBb30BaHUS CTPOUTEIBLHBIX MaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

HN3YUCHUC 06p33HOB HEOpPTraHN4YCCKUX BCIICCTB, CBOMCTB COJISTHOM KHCJIOTBI, TPOBCACHNE KaUCCTBCHHBIX peaKHI/Iﬁ Ha XJIOPUA-UOHBI 1 Ha6J'IIO)IeHI/Ie

IMPU3HAKOB HX MPOTCKAHUA, ONBITHI, OTpa’Karoliue h3MUECKIle 1 XUMHUYCCKHUEC CBOHMCTBA T'aJIOTCHOB U UX COCAMHCHUUN (BOSMO)KHO HUCITIOJIB30BAHUC
[OKYMEHT NOAMWUCAH 3IEKTPOHHOW MOANUCHbIO
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BUJICOMATEPHAIIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (Tajlor€HUIOB), O3HAKOMJICHHE C OOpa3lamMu cepbl U €€ COEeIMHEHUSMHU (BO3MOMKHO
HCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOICHHE Tpoliecca OOyIIMBaHUS caxapa IMoJl JeHCTBUEM KOHLEHTPUPOBAHHON CEPHON KUCIIOTHI, H3y4CHUE
XUMHUYECKHUX CBOMCTB pa30aBiICHHOMN CEPHOM KUCIOTHI, MPOBEACHUE KaUeCTBEHHOM peaku Ha cylb(ar-uoH U HaOII0jeHre MpU3HaKa e€ mpoTeKaHus,
O3HaKOMJICHHE C (U3NYECKUMU CBOMCTBaMH a30Ta, pocdopa u UX COeTUHEHHH (BO3MOKHO UCIIOIB30BaHUE BUACOMATEPUAIIOB), 00pa3iaMH a30THBIX U
dbocdopHbIX ynobpeHuit, nmonydeHue, coonpanue, paclio3HaBaHue U U3yu4eHUEe CBOMCTB aMMHUaKa, IPOBECHIE KaYeCTBEHHBIX PEaKIil HAa HOH AMMOHHUS
u (hocdaT-uoH U U3yUYeHHUE MPU3HAKOB UX MPOTCKAHUS, B3aUMO/ICHCTBHAE KOHIIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbIO (BO3MOXHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), W3Yy4YE€HHUE MOJeNel KPUCTAJUIMUECKUX pemETOK anMasa, rpaduta, ¢yisepeHa, O3HaKOMJICHHE C IPOILECCOM aJcopouuu
pPacTBOPEHHBIX BEIISCTB AKTUBHPOBAHHBIM YIIEM M YCTPOHCTBOM NPOTHBOTa3a, IMOIYYCHHE, COOMpaHUE, PACIIO3HABAHWE W HM3yYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBe/IeHNEe Ka4eCTBEHHbIX peaklMii Ha KapOOHAT W CHJIMKAT-HOHBI U M3Y4YEHHE MPHU3HAKOB MX IMPOTEKaHHUs, O3HAKOMIIEHHUE C
HpOHYKHHCﬁ CUJINKATHOU IMPOMBIIIJIICHHOCTH, PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/iad I10 TCME «Bakueume HeMeTaJUIBI U UX COCAUHCHUA».

MeTajliibl M UX COeAHMHEHUS

OO1w1ast XxapaKTepUCTHUKA XUMHUECKUX IEMEHTOB — METAJJIOB HA OCHOBAaHUM UX MOJIOXKeHUs B [leproanueckoi cucreMe XUMHUUECKUX IEMEHTOB
J. W.MengeneeBa u crpoeHus aromoB. CrpoeHue MeTawioB. Meraumueckas CBSI3b M METAJUIMUECKas KPUCTAJUIMYECKas peliérka.
DNEeKTPOXUMHUUYECKUH psil HANIPsDKEHUH MeTaioB. @U3ndecKkue U XuMUYecKue cBoicTBa MeTaioB. O0mue crnocoOs! noaydeHnus MetaioB. [lonsTue
0 KOpPPO3UH METAJIJIOB, OCHOBHBIE CIOCOOBI 3aIIMTHI UX OT Koppo3uu. CruiaBbl (CTajdb, YyTyH, JIOPATIOMUHMMA, OpOH3a) U UX MPUMEHEHHUE B OBITY U
IIPOMBIILIJIEHHOCTH.

[Ileounble MeTasuIbl: OJI0KeHKUE B Ilepuonnueckoi cucreme xumudeckux snemeHTos . M. Menaeneesa, cTpoeHue UX aTOMOB, HAXOXKICHUE B
npuposae. Pusznyeckue U XMMHUECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanmusi). OKCuAbl U THAPOKCHIBI HaTpus U Kanus. [IpruMeHeHne mienouHbIx
METaJUIOB U UX COCIMHEHUM.

[I{erouyHO3EMENBHBIE METAJUIBI MATHUN U KAJIBLIMIL: MOJIOkKeHUE B [lepuoanyeckoii cucreme xumudeckux anemMenToB /1. . Menneneesa, ctpoenue
WX aTOMOB, HaXOXJeHHE B pupoje. Puznueckrue 1 XMMUUYECKHE CBOMCTBA MarHus U Kajblus. BaxkHeliue coequHeHNs Kanblus (OKCUI, THAP OKCH/I,
comu). JKEcTKoCcTh BOJIbI U CIOCOOBI €€ yCTpaHEHHUSI.

Amomunmii: nosnoxenne B [lepuonnueckoit cucreMe xumuueckux snnemeHToB . M. MenneneeBa, cTpoeHHe aroMa, HaxOXXJICHUE B MPHUPOJIE.
duznyeckue 1 XUMHUYECKHE CBOMCTBA amoMUHUSA. AMGBOTEpHBIE CBOICTBA OKCH/IA M TUAPOKCUIA aTIOMUHUS.

Keneso: nmonoxenue B Ilepuoamueckoit cucreme xumuueckux snemeHToB . M. MenneneeBa, cTpoeHHe aroMa, HaXOXIEHUE B MPHUPOJIE.
dusnyueckre 1 XUMUUIECKHE CBOMCTBA jkene3a. OKcuabl, TuApokcuabl U conu xenesa (11) u sxenesa (III), ux cocra, cBOMCTBA U MOTyUYEHHUE.
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Xumuueckuii IKcnepumenm:.

O3HaKOMJIEHHE C 00pasllaMd METa/NIOB U CIUJIAaBOB, MX (PU3UYECKHMMH CBOMCTBAMHU, M3YYEHHE PE3YJIbTATOB KOPPO3UH METAJIOB (BO3MOXKHO
HCIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0COOEHHOCTEH B3aUMOICHCTBUS OKCHA KAIbIIHS U HATPUS ¢ BOJOU (BO3MOXKHO UCIIOJIb30BaHUE BUICOMATEPUATIOB),
HCCIIEIOBaHUE CBOMCTB jKECTKOM BOBI, TPOLIECCA TOPEHHUS JKEJI€3a B KUCIOPOAE (BO3MOXKHO MCII0Ib30BAHUE BUIEOMATEPHUAIIOB), IPU3HAKOB IIPOTEKAHMUS
KaueCTBCHHBIX PEaKIIMi HAa MOHBI: MarHUs, KaJbIHs, aTIOMUHUS, [UHKA, xene3a (1) u xenesa (II1), mexau (II), HaGnrogeHue M ONMMCaHKWE MPOIIECCOB
OKpAaITMBaHUs TUIAMEHH MOHAMH HATpHsl, Kaaus M KajbIUs (BO3MOXXHO HCIIOJIb30BAHHME BHIEOMATEPHUAJIOB), UCCICIOBAaHNEC aM(OTEPHBIX CBOWCTB
THIPOKCH/IA ATIOMUHUS U THAPOKCUIA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a]1a4 10 TeMe «BakHelIne MeTauibl U UX COSIUHEHUSD.

XuMus U OKpYy:Kaowas cpeaa

BemectBa u MaTcpHrajbl B MMOBCEIHEBHOM KM3HM YelIOBeKa. be3ormacHoe HCIONb30BaHUE BEIISCTB U XUMHYECKHUX peaKHHﬁ B 6I>ITy. HepBa;I
IMoMOIIb IMTPpU XUMHUYCCKUX OKOrax U OTpaBJICHUSAX.

XUMHYECKOE 3arpsA3HEHHE OKpYKawollel cpeabl (IpenenbHasi JomycTUMasi KoHIeHTpauus BewecTs, ganee — I1JIK). Ponp xumuu B peuienuu
9KOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:
u3ydyeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaJbl).
Meoscnpeomemmnwie ceasu

PeaJ'II/I3aI_[I/IH MCKIPCIMETHBIX CBsI3ei IIpU U3y4CHUU XUMUHU B 9 knacce OCYHICCTBJIACTCA YCPE3 UCITIOJIBb30BAHUC KAK 06H_II/IX C€CTCCTBCHHO-HAYYHbIX
HOH?ITHﬁ, TakK 1 HOHﬂTHﬁ, SABJIIIOINUXCA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMCTOB CCTCCTBECHHO-HAYYHOI'O THUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAYYHBIM (DAKT, TUMOTE3a, 3aKOH, TEOPHSs, aHalu3, CHUHTE3, KIacCHU(UKAIUS, MEPUOIUIHOCTb,
HaOII0IeHNE, SKCTIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE, TAPHUKOBBINA Y (EKT, TEXHOIOTHS, MaTepUaJIbl.

dusuka: Marepus, aToM, SJICKTPOH, ITPOTOH, HeﬁTpOH, HOH, HYKJINJ, U30TOIIbI, PAANOAKTUBHOCTH, MOJICKYJIA, BHCKTpI/I‘{eCKI/Iﬁ 3apsn, MPpOBOJHUKH,
MOJIYITPOBOAHUKHU, HOUIJICKTPUKH, (I)OTOBJICMCHT, BC€IICCTBO, TCJIO, O6’béM, arperatHoc COCTOsIHUC BCLIICCTBA, TIa3, pacTBOpP, pPaCTBOPUMOCTD,
KpucTtaJJindecKas peméTKa, CIIJIaBHhI, (bPISI/I‘IeCKI/Ie BCJIIMYMHBI, CIMHUIBI USMEPCHHUA, KOCMHUYECKOC IMPOCTPAHCTBO, IIJIAHCTHI, 3Bé3JII)I, COJ'IHHe.
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buonorus: (bOTOCI/IHTCS, JAbIXaHHC, 6H00(1)epa, OKOCHUCTEMA, MHUHCPAJIbHBIC y,Z[O6peHI/IH, MHUKPODJIEMEHTBI, MAKPOS3JIECMCHTEI, IHUTATCIbHBIC
BCIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEPAIbI, TOPHBIE TTOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, BOJIHBIE PECYPCHI.
MNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUS
JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUS IPOTPAMMbI OCHOBHOTO 00IIIer0 00pa30BaHus JIOCTUTAIOTCS B X07€ 00yUEHHsI XUMHH B €IMHCTBE YICOHOH U
BOCIIUTATEIILHON JICATEIBHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUHCKHMH COIMOKYJIBTYPHBIMH M JIyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH,
MPUHATBIMH B OOIIECTBE TpaBHJIAMU W HOPMAMH TIOBEJCHUS M CIIOCOOCTBYIOT IIPOIIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHS W COIUAIA3AINN
00y4aroImxcs.

JInyHOCTHBIC pe3yiibTaTbl OTpaAXKar0OT T'OTOBHOCTb 06y11a101111/1xc;1 PYKOBOACTBOBATHCH CUCTEMOM TTO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ u
paciiupCHUC ONbITa ACATCIIBHOCTU HA ec OCHOBE, B TOM 4YHMCJIC B HaCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOWIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY M HAYYHOMY HACJIEAUIO, IOHUMAaHUs 3HAYEHUsI XUMHYECKOW HAyKU
B JKM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOW HH(MOpManMeld O MEepefoBbIX JIOCTHIKEHUSX M OTKPBITUAX MHUPOBOH H
OTEYECTBECHHON XMMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOILECTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

MIPEJICTABICHHUS] O COIMANBHBIX HOPMax M TMpaBUaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUJIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO TMOJIE3HON, y4eOHOMCCIEA0BATENbCKOM, TBOPUYECKOW M JPYTUX BHJAX JESATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpPa3HON COBMECTHOM
JeSITEeIbHOCTH TIPU BBITIOJHEHUN Y4YeOHBIX, TMO3HABATEIBHBIX 33]a4, BBITOJHEHUU XUMHUYECKHX OJKCIIEPUMEHTOB, CO3JaHUH Y4YEOHBIX MPOCKTOB,
CTPEMJICHHSI K B3aHMOIIOHUMAHHUIO W B3aMMOIIOMOIIM B MPOIIECCE ATOM YyIeOHOU JESITEIIBHOCTHA, TOTOBHOCTH OIEHWBATh CBOE MOBEICHHUE U TIOCTY KU
CBOUX TOBApUILEH C TO3UIIMU HPABCTBEHHBIX U NMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIE/ICTBUM MMOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS
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MHPOBO33PCHUYCCKUEC INPCACTAaBJICHUA O BCIICCTBE U XHUMHYCCKOHN pCaKknuu, COOTBETCTBYIOIIHME COBPEMCHHOMY YPOBHIO PA3BUTHA HAYKH H
COCTaBJIAAOIIMEC OCHOBY JIA INOHHMMAHUSA CYIIHOCTH HaquOﬁ KapTUHbI MHpa, NPCACTABJICHUS 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTHA ITPUPOIBIL,
B3aMMOCBA34X YCJIIOBCKA C HpPIpOI[HOfI cpez[oﬁ, O pOJIM XUMHUHU B ITIOBHAHUHU 3TUX 3aKOHOMepHOCTeﬁ;

M03HABATEJIbHBIE MOTHBBI, HAMIPABJICHHbIE HA MOJyYEHHE HOBBIX 3HAHHM 110 XUMHUU, HEOOXOIUMBIE /IS OOBSICHEHUS HA0II01aeMbIX MTPOLIECCOB U
SBJIGHUH, TI03HABATEIbHON, NH(POPMAIIMOHHON U YUTATEIBCKON KYJIbTYPHI, B TOM YHCIIE HaBBIKOB CAMOCTOSITENIbHOM pabOThl ¢ yYeOHBIMU TEKCTAMH,
CIPAaBOYHOM JIMTEPATYPOH, TOCTYITHBIMUA TEXHHUYECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYCHHUIO ¥ IO3HAHHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPa30BaHMIO, IIPOSKTHON M HMCCIIEIOBATEIBCKON
IEATeNILHOCTH, K OCO3HAaHHOMY BBIOOPY HalpaBJICHHOCTH M YPOBHS 0OyUYCHHUS B TAJIbHEHIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

0CO3HaHME LIEHHOCTH HU3HH, OTBETCTBEHHOI0 OTHOIIEHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKHM Ha 3/10pOBbII 00pa3 *HU3HHU, OCO3HAHUE MOCIEICTBUM
U HENpHUATHE BPEIHBIX MPHUBBIYEK (YNOTPEOJIEHMs alKOrojs, HApKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOJEHUs NpaBuUi O€30MaCHOCTH MpHU
0OpalIeHn! C XUMHUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIIMTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUYEeHHIO Ipodeccuil U Tpyaa pa3audyHOro poja, yBaXXeHHE K TPYAY U pe3ysibTaTaM TPYA0BOM AESITEIbHOCTH, B TOM
quciie Ha OCHOBE IPUMEHEHHUS MTPeIMETHBIX 3HAHUH 110 XMMHMH, 0CO3HAHHBIM BBIOOP MHIUBUAYATILHON TPAEKTOPUH POI0JKEH sl 00pa30BaHMsI C yUETOM
JUYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEmHON MpodeccrnoHalbHON AESITeNbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHU, TOTOBHOCTh aJIalTUPOBATHCS B MPO(ECCHOHAIBHON CpefIe;

6) 3K0JOrH4eCcKOro BOCIUTAHMS:
9KOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€ CYyIIeCTBOBaHUS, MOHUMAaHHUE IIEHHOCTH
3JI0pPOBOTO U 0€30MacHOr0 00pasa JKU3HH, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (hM3HUECKOMY M ICUXHUECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH

COOJIIOICHMS ITPAaBUII 0€3011aCHOTO MOBEJCHUS IIPU PAdOTE C BEIIECTBAMM, A TAKIKE B CUTYaIUSIX, YIPOKAIOIIUX 340POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHHUS, MTOJIy4aeMble NPU U3YUYEHUU XUMHH, ISl pEIICHUS 3a/1a4, CBS3aHHBIX C OKpYXKaloIlel NpupoaHOoN cpeoil, s
MOBBIIIEHUST YPOBHS 9KOJIOTUYECKOH KYIbTYphl, OCO3HAHHUS TJI0OAIBHOIO XapaKTepa HKOJOTHMUYECKUX MpoOIeM M MyTel MX pelieHHsl MOCPeICTBOM

METOA0B XUMHUH, DKOJIOTHYCCKOT O MBIIIIJICHUA, YMCHUA TBOBATHLCS MM B 11 aBaTCJIIbHOU, KOMMVYHUKATUBHOU U COITUAJIBHOU ITPAKTHUKE.
A ’ Y ﬂOKYI\BX'IKR&l%gAH SIE POEIHOM I'IO,IJI'IVI?I;%I ’ yH a p
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METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe meranpeaIMETHBIX Pe3ylbTaTOB BBIICIAIOT 3HAUUMbIE A1 (POPMHUPOBAHUS MUPOBO33PEHUS OOIEHAYYHbIE MOHATUS (3aKOH, TEOPHs,
IPUHLMI, TUIIOTE3a, (PAKT, cucTeMa, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOpbIEe HUCIOJb3YIOTCS B €CTECTBEHHO-HAy4YHBIX YYEOHBIX MpeaMeTax U
MO3BOJISIOT HA OCHOBE 3HAHMN M3 3TUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHHUE O IIEIOCTHOW HAYYHOW KapTHHE MUpPA, M YHUBEPCAJIbHBIC Y4eOHbIC
neicTBus (IO3HaBaTelIbHbIE, KOMMYHHKATHBHbIE, PEryJIsATHUBHBIE), KOTOpble 00ecHeunBalOT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSATEIBbHOMY
IUIAHUPOBAHUIO U OCYILECTBICHUIO YUeOHOM AeATEIbHOCTH.

Ilo3HaBaTe/bHbIE YHUBEPCAJIbHBLIC y‘-leﬁl—[l)le JecTBUA
ba3oBble JJornyeckne aeMcTBUSA:

YMCHUA HCII0JIb30BATb HpI/IéMBI JIOTUYCCKOI'0 MBIIUJICHUA HOpPHU OCBOCHHU 3HAHUH: PaCKpbIBaTb CMBICIT XUMHUYCCKUX MTOHATHH (BI:II[CJISITI) ux
XapPaKTCPHBIC IPU3HAKHU, YCTAHABJIMBATHL B3aMMOCBA3b C IPYTr'UMU HOH)ITI/I)IMI/I), HUCIIOJIB30BaTh IMOHATHUA OJIA 00BICHEHHUS OTACJIBHBIX q)aKTOB n ﬂBJ’IGHHﬁ,
BBI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHWYCCKHUX BCIICCTB U XUMHNYCCKHX peaKHI/Iﬁ, YCTaHABJIMBATb NPUYIUHHO-CJIICACTBCHHBIC CBA3H
MCKIAY 00BEKTaAMH HU3YUCHUS, CTPOUTD JIOTHUYCCKUEC PACCYIKACHU A (I/IHIIYKTI/IBHI)IG, ACAYKTHUBHBIC, 110 aHa.HOFI/II/I), J€J1aTh BBIBO/JIbI M 3aKJIFOUCHU S,

YMEHHE MPUMEHSTh B MPOLIECCEe MO3HAHUS MOHATUS (IPEIMETHBIE U METaIllpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B
XMMHUH, TPeoOpa30BbIBaTh IHUPOKO MPUMEHSIEMbIE B XUMHUH MOJIENIbHBIE MTPEJICTABIECHHS — XUMUUYECKHH 3HaK (CHMBOJI 2JIEMEHTA), XUMUYecKas popmyIia
U ypaBHEHHE XUMHUYECKOW pEaKIMH — MpPU PEUICHUH Yy4eOHO-IIO3HABATENbHBIX 3a/ady, ¢ YYETOM AITHX MOJIENbHBIX IPEICTAaBICHUHN BBIABIATh U
XapaKTepu30BaTh CyIIECTBEHHbIE MPU3HAKU U3y4aeMbIX 0OBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEaKIil, BBIABIATH OOIINE 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBSA3HU U IPOTUBOPEUNS B U3y4a€MbIX IPOLECCAX U SIBICHUSAX.

Bba3oBble ucciaenoBarelibcKue AeiiCTBHS.

YMCHHUEC UCIIOJB30BATh IMMOCTABJICHHBIC BOIIPOCHI B KAYCCTBE MHCTPYMCHTA MMO3HAHWS, @ TAK)KC B KAYECTBC OCHOBBI JIJIsA q)OpMI/IpOBaHI/ISI THUITOTE3bI
110 MPOBEPKE NPaBUIIBHOCTHU BBICKA3bIBACMBIX CY)I(HeHHfI;

MpUOOpPETEHUE OMbITA MO TUIAHWPOBAHUIO, OPTaHU3ALMY U TIPOBEACHHUIO YUEHUYECKUX 3KCIIEPUMEHTOB, YMEHHE HA0II0AaTh 3a X0JI0M Tpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HopMyaupoBaTh 0OOOILIEHHS M BBIBOJABI 10 pe3yJbTaTaM MPOBEIEHHOTO OIbITA, MCCIEIOBAHHUSA,
COCTABJISATh OTYET O MPOJIEIAHHON paboTe.

Pabora c un MalMen: Ny
abora ¢ tbop anue [OKYMEHT NOAMWUCAH 3NIEKTPOHHOW MOANUCHIO
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yYMEHHE BbIOMpaTh, aHAIM3UPOBATH U MHTEPIPETHPOBATh MH(DOPMALIMIO PA3IUYHBIX BHIOB U (OPM MPEJCTABICHUS, MMOTYYaeMYI0 U3 Pa3HbIX
MCTOYHMKOB (HAYYHO-TIONYJISIPHAs JIUTEPATypa XUMHUYECKOTO COJEpKaHMs, CIpaBOYHBIE MocoOus, pecypchl MHTepHETa), KPUTHYECKU OICHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHSATh Pa3IMyHble METOJbl M 3aIpOChl MPHU MOUCKEe U 0TOOpe MH(OPMALMKM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUST y4eOHBIX M TO3HABATEIbHBIX 3aJady ONpPENEIEHHOIO THUIA, MPUOOpPETeHHE OIbITa B OO0JIACTH HCIOJIb30BaHUA HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJICHUE KYJIbTYpOW aKTHBHOI'O HCIOJb30BAaHUS PA3MYHBIX MOWCKOBBIX CHUCTEM, CAMOCTOSITEIIBHO BBIOMPATH
ONTUMAaJIBHYIO (hOpMY MpeCcTaBleHUs HHPOPMAIIUU U WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECTIOKHBIMH CXeMaMHt, AuarpaMMaMu, APYruMu popMamMu
rpauKy ¥ UX KOMOMHAIUSIMU;

YMEHHE HCIIOJIB30BATh U aHAIIM3UPOBATH B IMPoIiecce YYeOHOH M HCCIIeN0BATEIIBCKON JSITEIbHOCTH HH(OPMAITUIO O BIMSHUW POMBIIUICHHOCTH,
CEJIbCKOT0 X035IICTBa U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIICH MPUPOAHOMN Cpebl.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIE Y4eOHbIC 1eliCTBUA:

yYMEHHUS 3a7aBaTh BOMPOCH (B XoJle Auanora u (WiM) JUCKYCCHH) IO CYIIECTBY OOCYXKAaeMON TeMbl, (OpMYIHUpPOBATH CBOU MPEIIOKECHHS
OTHOCUTEJILHO BBINIOJHEHUS MPEIIIOAKEHHOM 3a1a4H;

YMEHHSI IPEJCTABIIATh IOJYYEHHBIE PE3YJIbTAaThl MO3HABATEIBHON JEATEIBHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTaX; JEJaTh IPE3CHTALNIO
PE3yIbTATOB BBINOJIHEHUS] XMMUYECKOI 0 SKCIIEPUMEHTA (J1a00paTOPHOTO OIBITA, Ta00PaTOPHOM PabOThI IO UCCIIEJOBAHUIO CBOMCTB BEILECTB, y4EOHOTO
IIPOEKTA);

YMEHHsI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IMO3HABATEIbHOW M HCCIIENOBATENbCKOW ACSITENFHOCTH TPU PELICHUH
BO3HHUKAIOIMIMX MPOOJIEM HAa OCHOBE Y4E€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIUHN (00CYXIeHHS, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBDY,
KOOpIUHAIIVSI COBMECTHBIX JIEUCTBUH, OTIpe/ieJIeHHe KPUTEPHUEB 0 OLIEHKE KauyecTBa BBITOJIHEHHOM pabOThI U APYTHUE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiCTBHUS:

YMEHHE CaMOCTOSITEIbHO OMNpENeisTh LEeNH JAESTeNbHOCTH, IUIAHUPOBATh, OCYLIECTBISATh, KOHTPOJMUPOBATb U TIPU HEOOXOIUMOCTU
KOPPEKTHPOBATh CBOIO JESTEIbHOCTh, BBIOMpaTh Hanbosee 3((eKTuBHbIE CrOCOOBl pelIeHus] yUeOHbIX U MO3HABATENbHBIX 33jay, CAMOCTOSTENHHO
COCTaBJIATh WM KOPPEKTHUPOBATH MPEUIOKEHHBIN aJITOPUTM JACUCTBUN MPH BHIMOIHEHUN 3a/1aHU ¢ yYETOM MOIYYEeHUsI HOBBIX 3HAHUI 00 M3y4aeMbIX
00BEKTaxX — BEIIECTBAX M PEAKIIMAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOI'O pe3ysibTaTa 3asBJICHHOHN LI, YMEHUE MCIIONb30BaTh U aHAIM3HPOBATH

KOHTCKCTEI, IIpE€aiara€MbI€ B YCJIOBUU 3aJIaHI/II\/'I. N,
[OKYMEHT NOAMWUCAH 3NIEKTPOHHOW MOANUCHIO
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INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTEILHOTO COJepKaHMs, YCTAHOBIEHHOTO JaHHOH (eaepanbHON paboueil mporpaMmon,
BBIJICTISIIOT: OCBOCHHbBIE 00YYAIOIIUMUCS HaYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH, crienupuieckue A NpeAMEeTHON 001acTu «XUMHUS, BUIbI
NESTEILHOCTH T10 MOJTYYCHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHTYAITHSIX.

K koniry o0yuenus B 8 kijiacce nmpeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUI:

e  PpacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKUX MOHATUMN: aTOM, MOJIEKYJIa, XUMUUECKUH 3JIEMEHT, IPOCTOE BEILLIECTBO, CI0)KHOE BELIECTBO, CMECH
(oaHOpPO/HAS U HEOAHOPO/IHAS ), BAJIECHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast 10J1s1 XUMUYECKOT0 2JIEMEHTA B COEAMHEHUH, MOJIAPHBINA 00bEM, OKCUJI, KUCIIOTA, OCHOBAHHE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTETIEHb
OKHCJICHUs, XUMUYECKasi Peaklus, KIaCCU(PUKALM peaKklHil: peakluyd COEAMHEHUs, PEaKIMU PA3JI0KEHMsI, PEaKLUU 3aMELICHMs, PEeaKkLnuu
oOMeHa, 9K30- ¥ SHJOTEPMUYECKHE PEAKINH, TeIUIOBOU 3((HEKT peakiuH, apo aToma, SJIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTalb, paguyc
aTOMa, XUMUYECKas CBS3b, NIOJSPHAS U HEMOJSPHAs KOBAJIECHTHASI CBSI3b, HIOHHAS CBSI3b, MOH, KATUOH, aHHOH, PaCTBOP, MACCOBas J0JIs1 BELIECTBA
(IporeHTHAsE KOHIIGHTPAIIUsI) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUUYECKUX ITOHATHI U IPUMEHSTH 3TH MOHATHUS IIPU ONIMCAHNUU BELIECTB U UX NIPEBPALLECHUHM;

e  HCIOJb30BaTh XUMUYECKYIO CHUMBOJIMKY JUISl COCTaBJIEHUs (POPMYJI BELIECTB M YPAaBHEHUI XUMHUECKUX PEaKIIMii;

e ONpeAessATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHMAX, CTENEHb OKHCIEHMS HIIEMEHTOB B OWHApHBIX COEIMHEHMSX,
MIPUHAIJIEKHOCTh BEIIECTB K ONPEAEeNEHHOMY KJIAcCy COEAMHEHMH Mo Qopmysiam, BUJ XUMHUYECKOM CBSI3M (KOBaJEHTHAas M HOHHas) B
HEOPraHUYECKUX COCIUHEHMUSIX;

e packpeBaTh cMbIcH Ilepumonnueckoro 3akona [I. WM. MenaeneeBa: N€MOHCTpUPOBAaTH MOHMMAaHHUE IMEPUOJNYECKONM 3aBHUCHMOCTH CBOMCTB
XMMHUYECKHUX JJIEMEHTOB OT UX MOJ0KeHus B llepnoanueckoil cucreme, 3aKOHOB COXPAaHEHHs MacChl BELECTB, IOCTOSTHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaJipo;

e ONHCHIBATh M XapakTepuszoBaTh TabmuuHyto ¢opmy Ilepuonuueckoil cuCTeMbl XMMMYECKMX 3JE€MEHTOB: pa3jindyaTh MOHSATHS «TJIaBHAs
noarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpymnmna)», mansie 1 0oJblLINE MEPUOBI, COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B
tabmune «llepuoanueckass cuctema Xxumudeckux sneMmeHToB J[. V. MeHnneneeBa» € UYUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUsSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0lIee YNCII0 JIEKTPOHOB U PaCIpe/ie]IeHHe UX 10 JIEKTPOHHBIM CIIOSIM);

e KJaccu(UUIUPOBATh XUMUUYECKHUE 2JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE PEaKIUH (110 YUCIY U COCTaBYy YYacCTBYIOLINX B PEAKIIUU
BELIECTB, M0 TEIJIOBOMY 3P PeKTy);

e  XapakTepu3oBaTh (OMMCHIBATh) OOIIME XUMHUYECKHE CBOMCTBAa BEIIECTB pAa3JIMYHBIX KJIACCOB, IOATBEpPXkAas OIUCaHUE MpHUMEpaMH
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIM;

e IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOT'O COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XMMHUYECKUX MpPEBpaIIeHUN B

Pa3JIMIHBIX YCIIOBUAX, B
[OKYMEHT NOAMWUCAH 3NIEKTPOHHOW MOANUCHIO
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BBIYUCIISATH OTHOCUTEIFHYIO MOJICKYJISIPHYIO i MOJIIPHYEO MacChl BEIIECTB, MACCOBYIO JOJTF0 XUMHUECKOTO JIEMEHTa 10 (hopMysie COeTMHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTEH PACUYETHI IO YPABHEHUIO XUMHUYECKON PEaKIIHH,

MIPUMEHSITh OCHOBHBIE ONIEPAIH MBICIIUTEIILHOW IESITEIbHOCTH — aHAJIN3 M CHHTE3, CPaBHEHHE, 0000IIEHUE, CHCTEMATH3AINIO, KIIacCU(UKAIHIO,
BBISIBJICHHE TPUYMHHO-CIICJICTBEHHBIX CBS3€H — JJISI M3YYCHHS CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIUU, €CTECTBEHHO-HAYYHBIC METObI
MO3HAHUs — HAOJIOICHUE, U3MEPEHUE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN ),

CJIEJIOBATh MIPABHJIAM IOJIb30BAHMS XHMHUECKON MOCYA0H U JIaOOpaTOPHBIM 00OPYIOBAaHUEM, a TAKXKE MPABUIIaM OOpAICHHS C BEIISCTBAMU B
COOTBETCTBUH C HHCTPYKIIUSIMH IO BBIITOJIHEHHUIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB TI0 MOJIYUYECHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa u KUCIIOpo/ia), MPUTOTOBICHUIO PACTBOPOB C OMPEICIEHHON MacCOBOH JI0JIel paCTBOPEHHOTO BELIECTBA, INIAHMPOBATH U TIPOBOJUTH
XUMHAYECKHE HKCIEPUMEHTBI I10 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH W KUCJIOT C TMOMOIINBIO WHAMKATOPOB (JTakmyc, (eHondranen,
METHUJIOPAHXK U APYTHE).

K koH1y 00y4enus B 9 kiiacce npeaMeTHble pe3yabTaThl HA 0230BOM YPOBHE JAOJKHBI OTPA’KaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUMN:

PAacCKpbIBAaTh CMbICI OCHOBHBIX XUMUYECKHUX IMMOHATUN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATHUOH, AHHOH, IIPOCTOE BEIIECTBO, CII0KHOE
BEIIECTBO, BAJICHTHOCTD, JIEKTPOOTPHUIIATEIIBHOCTh, CTENICHh OKUCIICHHSI, XUMUYECKas PEAKIIHsI, XHMUYECKas CBSI3b, TEILIOBOW Y PEKT peakiln,
MOJIb, MOJISIPHBINA 00BEM, PACTBOP, STEKTPOIUTHI, HEIJIEKTPOIUTHI, SMEKTPOIUTHUECKAs JUCCOLUAIUS, pEaKIIMK HOHHOTO 0OMEHa, KaTanu3aTop,
XUMHUYECKOE paBHOBECHE, 0OpaTUMbIE M HEOOPATHUMBbIE PEAKIIUU, OKUCIUTEIIbHO-BOCCTAHOBUTEILHBIE PEAKIINU, OKUCIUTEh, BOCCTAHOBUTEIIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJlJIOTPOINHUs, aM(POTEPHOCTh, XUMHUUECKasi CBA3h (KOBaJCHTHAs, MOHHAs, METaJUIN4ecKasi), KpucTauInyecKas
pemeéTKa, KOppo3us METAJIOB, CIUIABbI, CKOPOCTh XUMHUUYECKON peakiinu, IpeaesbHo aomyctumast Konuentpauus [1/IK BemecTsa;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U IIPUMEHATH 3TU MOHATHUS IIPU ONMCAHUU BEILIECTB U UX IIPEBPALCHU;
HCIIOJIH30BaTh XUMUYECKYIO CHMBOJIUKY JJISI COCTaBIIEHUs (POPMYII BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKITUN;

ONPEACIISITH BAJIECHTHOCTh U CTEIEHb OKHMCIIEHUS XUMHUYECKUX DJIEMEHTOB B COCAMHEHMSAX PA3JIMYHOIO COCTAaBa, MPUHAJICKHOCTh BEIIECTB K
onpeneEHHOMY KJIacCy COCIMHEHHH 1Mo (opMysiaMm, BUJl XUMHUYECKOW CBs3M (KOBAJIEHTHAs, MOHHAs, METaJUIMUECKas) B HEOPTaHWYECKUX
COCIMHEHMIX, 3apsa]l HMOHAa MO XMMHYECKOH ¢dopmyne, xapakTep cpeabl B BOJHBIX pacTBOpaX HEOPraHMYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3axkona JI. WM. MenneneeBa W JEMOHCTpUpPOBATH €0 IOHMMAHUE: OIUCHIBATH M XapaKTEPU30BaTh
Tabanunayto Gopmy llepronnueckoi CHCTEMbl XUMHYECKUX 3JIEMEHTOB: Pa3indaTh MOHATHS «TJIaBHAs MOATpymmna (A-rpynma)» U «1moO0odHas
noarpynna (b-rpymnmna)», Manbie u 00JbIINE TEPUO/IbI, COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOAMUECKON Ta0HIle, C YUCTOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sijpa, oOIee YUCIO AJICKTPOHOB M PACIpECICHHE HX I10
ANEKTPOHHBIM CJIOSIM), OOBICHATH 00IIIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB DJIEMEHTOB U UX COSAMHEHUN B TIPE/IeaxX MaIbIX MEPUOJIOB U
IJIaBHBIX MOATPYIIT C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIIUPOBATH XUMUUYECKHE JIIEMEHTHI, HEOPTaHMYECKHUE BEIECTBA, XUMUYECKUE PEeaKIHH (II0 YHCITY U COCTABY YYaCTBYIOIIUX B PEAKITUU

BELIECTB, 10 TEIJIOBOMY 3(PPEKTy, 10 U3MEHEHHIO CTEIEHE OKUCIICHIST XUMUYECKIX SJIEMEHTOB);
JIOKYMEHT NOAMWCAH 3MEKTPOHHOM NOAMMCHIO
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XapaKTepu3oBaTh (OMMCHIBATH) OOIIME U CIEU(PUUECKUE XUMHUYECKHE CBOMCTBA MPOCTBIX M CIOKHBIX BEIIECTB, MOATBEP)KJas ONUCaHHE
ImpuMepaMn MOJICKYJIAPHBIX 1 NOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMUYCCKUX peaKHHﬁ;

COCTABJIATh YPABHEHMS 3JICKTPOJIUTHUECKON AUCCOLMAIMU KUCIIOT, IeJI0Ye 1 COJIel, OJIHbIE U COKPALIEHHbIE YPABHEHUS PEAKIIMA HMOHHOTO
O6MeHa, YpaBHCHUA peaKHHﬁ, MOATBCPIKAAIOIIUX CYIICCTBOBAHUC TE€HETHYECKOM CBSI3H MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB,

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX PeakLuii;
IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTU OT HUX CTPOCHHA, BO3SMOKXHOCTHU HNPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pas3IMYHBbIX
YCIIOBMSIX;

BBIYUCIIATH OTHOCUTEIEHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJTI0 XUMHYECKOTO JIEMEHTa Mo (popMysie cCoeTuHEHMS,
MacCOBYIO JIOJIIO BEILECTBA B PACTBOPE, IPOBOAUTh PACUETHI IO YPAaBHEHUIO XMMUYECKON peaKkIuH;

co0roaTh MpaBuia MOJIb30BAaHUS XMMHUUYECKOM MOCy10i M 1ab0paTopHbIM 00OpYyIOBaHUEM, a TAKXKe MpaBuia oOpallleHusl ¢ BEUIECTBAMH B
COOTBETCTBUM C MHCTPYKLUSAMH IO BBINOJIHEHHIO Ja00PATOPHBIX XUMHUYECKUX OIBITOB 110 MOJIYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(aMmMmaka U yrieKucioro rasa);

IIPOBOJIUTH PEAKLIMH, TIOATBEPIKIAI0IINE KAUECTBEHHBIM COCTAaB PAa3IMUHBIX BEIIECTB: PAClIO3HABATh OIBITHBIM ITYTEM XJI0PUI-, OPOMU-, HOIU-
. Kap6OHaT', (bocq)ar-, CHJINKAT-, Cy.HI)(l)aT-, TUAPOKCUA-UOHDBI, KATUOHBI aMMOHUWA U MOHBI U3YUCHHBIX MCTAJJIOB, MMPHUCYTCTBYIOIIHWEC B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE ONEpAI[MU MBICIUTENbHON NESTEIbHOCTH — aHalIU3 U CHUHTE3, CpaBHEHHE, 00OOIIEeHHE, CUCTEMATU3allNI0, BBISIBICHNE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€M — Ui U3YyYCHMsI CBOMCTB BEIIECTB M XUMHMUECKUX PEAKLUH, €CTECTBEHHO-HAyYHbIE METO/bl MO3HAHMS —
Ha0Jt0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, SKCIIEPUMEHT (pealbHblIi U MBICTICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne HavmMeHoBaHUe pa3/iesioB U TeM MPOrpaMMbl KosinuecTBO yacoB JdnexkTpoHHbIE (UPOBLIE)
n/m Bcero KonTposnbnble  IIpakTuyeckue obpasoBaTesibHbIE PeCyPCEI
paboThl paboThl
Paspeu 1. [lepBoHaya/ibHbIe XMUMUYECKHE IOHATUSA
1.1 XuMmusa — BakHasi 00J1aCTh €CTECTBO3HAHUS U 5 2 bubanoreka LIOK
NpPaKTHUYECKOM /IesiTe/IbHOCTH Yesl0BeKa https://m.edsoo.ru/7f41837c
1.2 BemecTBa U XMuMHU4YECKHE peaKI[UHU 15 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c
HToro no pasgeny 20
Pasaen 2. BaxkHelluue npeacTaBUTE/IM HEOPraHM4eCKMX BelleCTB
2.1 Bosayx. Kucnopoga. [lonatue 06 okcuga 6 Bu6auoreka lJOK
AOKYMEHT MOAMVCAH 3EKTPOHHO MOANMCHIO https://m.edsoo.ru/7f41837c
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Ne HauMeHoBaHUe pa3/ie/ioB U TEM NPOrPaMMBbI KosimyecTBo yacoB JeKTpoHHbIE (LU POBLIE)

n/m Bcero KonTposnbnble  IIpakTuyeckue obpasoBaTesIbHbIE PECYPCEI
paboThI paboThI
2.2 Bopopog.lloHATHE 0 KHUCI0TAX U COJAX 8 1 bubanoreka LIOK
https://m.edsoo.ru/7f41837c
2.3 Bopga. PactBopbl. [loHsATHE 06 OCHOBaHUSIX 5 1 1 bubanoreka LIOK
https://m.edsoo.ru/7f41837c
2.4 OcHOBHbIE KJaCCbl HEOPraHUYECKUX COeJUHEHUU 11 1 1 bu6bsaunoteka [JOK

https://m.edsoo.ru/7f41837c
HToro no pasgeny 30

Pasaen 3. [lepuogndyeckuii 3akoH M [lepuoauyeckasi cucteMa XMMHU4eCKUX 3/1eMeHTOB /JI. U. MeHes1ieeBa. CTpoeHHUe aTOMOB.
XuMmmnyeckas cBsi3b. OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKI U

3.1 [TIlepuopuyeckui 3akoH U [lepuoauyeckas cucrema 7 bubanoreka LIOK
XUMH4eckux ajieMeHTOB /I. U. MenienieeBa. CTpoeHue https://m.edsoo.ru/7f41837c
aToMa
3.2 Xwumuueckas cBs3b. OKUCIUTENbHO- 8 1 bubaunoreka LIOK
BOCCTAaHOBUTEJIbHbIE PEAKIIUU https://m.edsoo.ru/7f41837c
HUTtoro no pasaeny 15 Bubsnoreka LIOK
https://m.edsoo.ru/7f41837c
Pe3epBHOEe BpeMsi 3 bub6anoTeka LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KJIACC
Ne HavMeHoBaHMe pa3/iesioB U TEM MPOrPaMMbl KosinyecTBO 4acoB JnekTpoHHbIE (LUPPOBLIE)
n/m Bcero KoHTpoJ/ibHbIE [IpakTHyeckue o6pasoBaTesIbHbIE PECYPChI
paboThI paboThI
Pa3zzges 1. BemiecTBo M XMMHUYECKHE peaKI U
1.1 [IloBTOpeHHe U yriaybaeHre 3HAaHUU OCHOBHBIX 5 1 Bub6snoTeka LJOK
paszesioB Kypca 8 Kiacca OKYMEHT NIOANVICAH SEKTPORHOM MO MCBIO https://m.edsoo.ru/7t41a636
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Ne HavmMmeHoBaHUe pa3zesioB U TeM IPOrpaMMbl KosinuecTBo yacoB JdsekTpoHHbIEe (LUPPOBLIE)
n/m Bcero KoHTpoJibHBIE [IpakTuyeckue o6pasoBaTe/IbHbIE PECYPCEI
paboThI paboThI
1.2 OcHOBHBbIe 3aKOHOMEPHOCTHA XMMUYECKHUX peaKLui 4 bubauoTteka LLIOK
https://m.edsoo.ru/7f41a636
1.3 JueKTpoJsiMTHYECKas Aucconuanus. XMuMHUYeCcKHue 8 1 bubaunoreka LIOK

peakIiu B pacTBopax
HToro no pasgeny 17
Paszaen 2. HemeTaJsjibl M1 MX COeAUHEHUA

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

2.1 O61as xapaKTepruCTUKA XUMUYECKHX 3JIEMEHTOB 4 bubauoTteka LLOK
VIIA-rpynnsbl. ['asioreHsl https://m.edsoo.ru/7f41a636
2.2 06uas xapaKTepyuCTUKA XUMHUYECKUX 3jieMeHTOB VIA- 6 bu6saunoTteka [JOK
rpynnbl. Cepa U e€ coeAUHEHUS https://m.edsoo.ru/7f41a636
2.3 06uasa xapaKTeprUCTUKA XUMHUYECKUX 3J1eMeHTOB VA- 7 bu6sunoTteka [JOK
rpynmnsl. A30T, docdop 1 ux coesijuHEHUS https://m.edsoo.ru/7f41a636
2.4 0061as XxapaKTepUCTUKa XUMUYeCKUX 3jieMeHTOB [VA- 8 1 2 BubauoTteka LLOK
rpynnsl. Yrjaepos U KpeMHUU U UX COeJUHEHUS https://m.edsoo.ru/7f41a636
HToro no paszeny 25
Paszaeu 3. MeTa /bl U UX COEUHEHUS
3.1 0O6uue cBOMCTBA METAJJIOB 4 bu6sunoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 BaxHellMe MeTaJlJibl U UX COeJHEHUS 16 1 bubauoreka LIOK
https://m.edsoo.ru/7f41a636
Hroro no pasgeny 20
Paspaen 4. XuMuAa ¥ OKpyKawinasa cpeaa
4.1 BemecTBa M MaTepUasbl B })KU3HHU YeJIOBEKA 3 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41a636
HToro no pasgeny 3

[IOKYMEHT NMOAMWUCAH 3EKTPOHHOW MOANMUCHIO

MYHULUUNAJNIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE BOrOTOJIbCKASl CPEA|HAIAA OBLLLIEOBPA30BATEJIbHASA
LLIKOJIA, Ky3HeuoBa TaTbsHa AnekcaHaposHa, AVUPEKTOP
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Ne HavmMmeHoBaHUe pa3zesioB U TeM IPOrpaMMbl KosinuecTBo yacoB JdsekTpoHHbIEe (LUPPOBLIE)
n/m Bcero KoHTpoJibHBIE [IpakTuyeckue o6pasoBaTe/IbHbIE PECYPCEI
paboThI paboThI
PesepBHOEe BpeMs 3 Bu6snoTeka LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 7
IMOYPOUYHOE IINIAHUPOBAHHUE
8 KJIACC
Ne Tema ypoka KosinyecTBO 4acoB JaTta JeKTpoHHbIE [UPPOBbIE
n/m Bcero KoHTposibHble [lpakTuuyeckue H3Y9€HHA 0bpasoBaTe/IbHbIE PeCypChI
paboThI paboThI
1 [IpeaMeT XUMHUH. POJIb XMMHUH B ’KU3HHU YeJIOBEKA. 1 bu6sunoTteka [JOK
Tesa u BelecTBa https://m.edsoo.ru/ff0d210c
2 [loHsATHE 0 MeTOlaX TO3HAHHUS B XUMHUH 1 bubauoreka LIOK
https://m.edsoo.ru/ff0d227e
3  Ilpaktudeckas pa6ota N 1 «[IpaBusia paboThbl B 1 BubauoTteka LLOK
JIabopaTopUH U NPUEMBI OOpallleHus C https://m.edsoo.ru/ff0d23dc
JIabopaTOpHBIM 060PYAOBaHUEM»
4 YucTele BemecTBa U cMecu. Cocobbl pasziesieHus 1 bubauoreka LIOK
cMecel https://m.edsoo.ru/ff0d26ca
5 Ilpaktudeckas pa6ota Ne 2 «Pa3zesneHnue cMeceit 1 BubauoTteka LLOK
(Ha nprMepe OYUCTKU NOBAaPEHHOM COJIM)» https://m.edsoo.ru/ff0d28c8
6  ATOMBI ¥ MOJIEKYJIBI 1 BubsauoTteka LLOK
https://m.edsoo.ru/ff0d2a6¢
7  XuUMUUYeCKHe 371eMeHTbl. 3HaKU (CUMMBOJIbI) 1 Bubsnoreka LIOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8  IIpocTble U ci0XKHbIE BellleCTBa 1 bu6sunoTteka [JOK
https://m.edsoo.ru/ff0d2a6¢c
9  ATOMHO-MOJIEKYJIAPDHOE YyYeHue 1 bu6auoreka IJOK

[IOKYMEHT NMOAMWUCAH 3EKTPOHHOW MOANMUCHIO

MYHULUUNAJNIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE BOrOTOJIbCKASl CPEA|HAIAA OBLLLIEOBPA30BATEJIbHASA
LLIKOJIA, Ky3HeuoBa TaTbsHa AnekcaHaposHa, AVUPEKTOP
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n/o

10

11
12
13
14
15
16
17
18
19
20

21

Tema ypoka KoJsinyecTBO 4acoB
Bcero KonTposibHble [IpakTnueckue H3Yy1E€HHA
paboThI paboThI
3aKOH MMOCTOSTHCTBA COCTaBa BeILLECTB. 1
Xumuueckast popmy.ia. BaseHTHOCTb aTOMOB
XHUMHYECKUX 3JIEMEHTOB
OTHocuTe/bHas aToMHasi Macca. OTHocUTeJIbHasI 1
MOJIEKYJIIpHas Macca
MaccoBas 70J11 XMMH4Y€ECKOI'0 3JIEMEHTA B 1
coeIJMHEHUH
KosnyecTtBo BewectBa. Mosib. MosisipHas Macca 1
dusnyeckre U XUMUYeCKUe siBJeHUsl. XuMudyeckasas 1
peaknus
[Ipy3HaKK ¥ yCI0BHUSA NPOTEKAHUS XUMUYECKUX 1
peaxknumn
3aKOH COXpaHeHUs MacChl BelleCTB. XMMUYeCcKUe 1
ypaBHEHUS
BbryucieHus: KOJIMUECTBA, MacChl BEeI[eCTBa 110 1
ypaBHEHUSM XUMHUYECKUX peaK Ui
Knaccupukanusa xuMu4ecKUX peaKiyum 1
(coeauHeHUs1, pa3JioKeHHs, 3aMellleHus], 0OMeHa)
M. B. JIOMOHOCOB — Y4€HBIU-3IHI|UKJIONEJUCT. 1
06006111eHHEe U CUCTeMaTH3alusg 3HaHUH
KoHTpoJibHas pa6oTa Ne1 o Teme «BeliecTBa u 1 1

XHUMHUYECKHEe peaKIITUun»

Bo3ayx — cmecsh ras3os. CoctaB Bo3ayxa. Kuciaopony 1
— 3JIeMeHT M npocToe BelecTBO. 030H

JyeKTpOoHHbIE IUPpPOBbIE

obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/ff0d2eae

bubauoreka LIOK
https://m.edsoo.ru/ff0d323c
bubanoreka LIOK
https://m.edsoo.ru/ff0d350c
bubanoreka LIOK
https://m.edsoo.ru/ff0d5230

bubauoreka LIOK
https://m.edsoo.ru/ff0d37fa

bubauoreka LIOK
https://m.edsoo.ru/ff0d3al16
bubanoreka LIOK
https://m.edsoo.ru/ff0d3b88
bubanoreka LIOK
https://m.edsoo.ru/ff0d5708

bubauoreka LIOK
https://m.edsoo.ru/ff0d3f34

bubauoreka LIOK
https://m.edsoo.ru/ff0d40c4
bubaunoreka LIOK
https://m.edsoo.ru/ff0d4290
bubaunoreka LIOK
https://m.edsoo.ru/ff0d448e

[IOKYMEHT NMOAMWUCAH 3EKTPOHHOW MOANMUCHIO

MYHULUUNAJNIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE BOrOTOJIbCKASl CPEA|HAIAA OBLLLIEOBPA30BATEJIbHASA
LLIKOJIA, Ky3HeuoBa TaTbsHa AnekcaHaposHa, AVUPEKTOP
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Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE
m/m Bcero KonTposbHble [lpakTuueckue H3YIEHHA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
22 ®usnyecKre U XMMUYeCKHe CBOMCTBA KUCA0PO/a bubanoreka LIOK
(peakuuu okucaeHus, ropeHue). [lousatTue 06 https://m.edsoo.ru/ff0d4614
oKcHuJax
23 Cnoco6bl MoJIy4eHHUsl KUCI0pOo/ia B 1abopaTOPHUM U bu6sunoTteka [JOK
npoMbliieHHOCTU. [I[puMeHeHre KUca0poa https://m.edsoo.ru/ff0d497a
24 TensoBo# 3¢ PeKT XUMHUYECKON peaKLuy, IOHATHE bubauoTteka LLOK
0 TEPMOXMUMHYECKOM YpaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
3HJ0TEPMUYECKUX PeaKLUAX
25 TomiuBo (HePTh, yroyib U MeTaH). 3arpsisHEHUE bu6sunoTteka [JOK
BO3/1yXa, CIOCOOBI ero npeioTBpalleHUs https://m.edsoo.ru/ff0d4c4a
26 IlpakTuueckas paboTta N2 3 no TeMe «[losyyeHue u 1 BubsnoTeka LJOK
cobrpaHue KMCI0POAa, U3yUeHHEe ero CBOMCTB» https://m.edsoo.ru/ff0d4ae?2
27 Bopopon — 3JIeMEHT U IPOCTOE BeLeCTBO. bubanoreka LIOK
HaxoxzaeHue B npupo/je https://m.edsoo.ru/ff0d4dd0
28 ®dusnyeckue U XMMHUYECKHE CBOMCTBA BOJOPOJaA. bubanoreka LIOK
[IpumMeHeHUe BoJOpoa https://m.edsoo.ru/ff0d4dd0
29 [TloHgTHe 0 KUCJO0TaX U COJISAX bubauoreka LIOK
https://m.edsoo.ru/ff0d50d2
30 Cmoco6bl mosiy4eHus BOJIOPO/ia B J1IabopaToOpUU Bu6anoTeka [IOK
https://m.edsoo.ru/ff0d4dd0
31 [IIpaktudeckas pa6ota N 4 no teMe «IlonyyeHue u 1 BubaunoTteka LLOK
cobupaHUe BOJOPOJA, U3YYEHUE ET0 CBOUCTB» https://m.edsoo.ru/ff0d4f42
32 MonsgpHbI¥ 06'bEM ra3oB. 3aKOH ABOTaJipo bu6snoTeka [JOK
https://m.edsoo.ru/ff0d542e
33 BriuucieHus 06 bEMa, KoJIMYECTBA BellleCcTBa rasa bubauoreka LIOK
110 er0 U3BECTHOMY KOJIMYECTBY BelleCTBA UJIHU https://m.edsoo.ru/ff0d55a0
06’béMy JOKYMEHT MOAMUCAH 3MEKTPOHHOM NMOAMMUCHIO

MYHULUUNAJNIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE BOrOTOJIbCKASl CPEA|HAIAA OBLLLIEOBPA30BATEJIbHASA
LLIKOJIA, Ky3HeuoBa TaTbsHa AnekcaHaposHa, AVUPEKTOP
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n/o

34

35
36

37

38

39
40
41
42
43
44

45

Tema ypoka

Bcero KoHTpoJsibHBIE

KosndecTBo 4yacoB

[IpakTuyeckue H3YIE€HUA

JyeKTpOoHHbIE IUPpPOBbIE

obpa3oBaTesIbHbIE PECYPChI

paboThl paboThl
BeruvcieHus 06’bEMOB ra3oB 10 YpaBHEHUIO 1 bubauoTteka LLOK
peakIMy Ha OCHOBE 3aKOHA 00'bEMHBIX https://m.edsoo.ru/ff0d5708
OTHOLIEHUU ra3oB
dusnyeckre U XMMUYeCKHe CBOMCTBA BO/IbI 1 bubauoreka LIOK
https://m.edsoo.ru/ff0d587a
CocTaB ocHoBaHui. [loHATHE 06 UHAMKATOPAX 1 Bbub6auoTeka [IOK
https://m.edsoo.ru/ff0d59e2
Boza kak pactBopuTesib. HacbileHHbIe U 1 bubanoreka LIOK
HeHachblllleHHbIe pacTBopbl. MaccoBas 014 https://m.edsoo.ru/ff0d5b40
BelllecTBa B pacTBope
[IpakTrUueckas pabota N2 5 o Teme 1 1 bu6sunoTteka [JOK
«[IpuroToBseHre pacTBOPOB C ONpe/ie/IEHHON https://m.edsoo.ru/ff0d5eba
MacCcOBOH Jj0JIell paCTBOPEHHOTO BelllecTBa»
KoHTposibHas paboTta Ne2 o Teme «Kucaopo. 1 1 Bubsnoreka LIOK
Bonpopoa. Boga» https://m.edsoo.ru/ff0d6342
Okcupapl: cocTaB, kKaaccudUuKals, HOMeHK/IaTypa 1 bubauoreka LIOK
https://m.edsoo.ru/ff0d664e
[losiydyeHre U XMMHUYeCKUEe CBOMCTBA KUCJIOTHBIX, 1 BubaunoTteka LLOK
OCHOBHbIX U aM($OTEPHBIX OKCU/IOB https://m.edsoo.ru/ff0d664e
OcHOBaHUSA: COCTAB, KJIacCUPUKALUS, 1 Bu6anoTeka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[lonydyeHue U XUMHUYECKHE CBOWCTBA OCHOBAHUU 1 bu6snoTeka [JOK
https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocTas, kiaccupukanus, HoMeHkaaTtypa 1 bu6saunoTteka [JOK
https://m.edsoo.ru/ffOdfee2
[losiyueHMEe U XUMUYECKHE CBOWCTBA KUCJIOT 1 bubauoTeka [IOK

[IOKYMEHT NMOAMWUCAH 3EKTPOHHOW MOANMUCHIO

MYHULUUNAJNIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE BOrOTOJIbCKASl CPEA|HAIAA OBLLLIEOBPA30BATEJIbHASA
LLIKOJIA, Ky3HeuoBa TaTbsHa AnekcaHaposHa, AVUPEKTOP
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46

47

48

49

50

51

52

53

54

55

56

Tema ypoka KoJsinyecTBO 4acoB
Bcero KonTposibHble [IpakTnueckue H3Yy1E€HHA
paboThI paboThI
Cosu (cpepHME): HOMEHKJIATYpPa, CIOCOObI 1
NOJIyYeHHsl, XHMUYeCcKre CBOMCTBaA
[IpakTryeckas paboTta N2 6. PenieHue 1 1
3KCIepUMeHTaIbHbIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCChl HEOPTraHUYECKUX COeITUHEHUN»
[eHeTHYecKkast CBA3b MEX/y KJ1acCaMHu 1
HEOpraHUYeCKHUX COeJUHEHU I
0600611eHHE U CUCTEMATHU3alUsA 3HaHUH 1
KoHTposabHas paboTta N3 no TeMe "OCHOBHbIE 1 1
KJIacChbl HEOPraHUYeCKUX COeITUHEHUN"
[lepBble MONBITKHU KIaCCUPUKALUU XUMUYECKUX 1
3JieMeHTOB. [IoHSTHE 0 rpynnax CXoAHbIX
3JIeMEHTOB

[leproanyeckuyi 3akoH u [lepuoauyeckasa cuctema 1
XUMHUYecKux ajieMeHTOB /JI. 1. MeH1eneeBa

[leproppbl, rpynnel, N0ArPyINbI 1

CtpoeHue atomoB. CocTaB aTOMHBIX Ae€p. 1
H3oTonbl

CTpoeHue 3/IeKTPOHHBIX 000/104€K aTOMOB 1
aneMeHTOB [lepuoauyeckont cuctemsl /. Y.
MeHgeneeBa

XapaKTepUCTUKA XUMHUYECKOT0 3JIEMEHTA 110 ero 1
noJsioxkeHuto B [lepuoauyeckou cucreme /. Y.
MeHpeieeBa

JdneKkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/00ad9474

bubanoreka LIOK
https://m.edsoo.ru/00ad9b7c

bubanoreka LIOK
https://m.edsoo.ru/00ad9a50

bubanoreka LIOK
https://m.edsoo.ru/00ad9cb2

bubauoreka LIOK
https://m.edsoo.ru/00ad9%e1la

bubauoreka LIOK
https://m.edsoo.ru/00ad9ffa

bubanoreka LIOK
https://m.edsoo.ru/00ada52c

bubauoreka LIOK
https://m.edsoo.ru/00ada52c

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

bubaunoreka LIOK
https://m.edsoo.ru/00adaébc

bubauoreka LIOK
https://m.edsoo.ru/00ada824

[IOKYMEHT NMOAMWUCAH 3EKTPOHHOW MOANMUCHIO

MYHULUUNAJNIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE BOrOTOJIbCKASl CPEA|HAIAA OBLLLIEOBPA30BATEJIbHASA
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Ne Tema ypoka KoJsinyecTBO 4acoB JJIeKTPOHHbIE IUPPOBbIE
m/m Bcero KonTposbHble [lpakTuueckue H3YIEHHA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
57 3HaueHnue [lepuoanyeckoro 3akoHa AJjisd pa3Butusa 1 bubanoreka LIOK
HAayKH U npakTUKU. [I. U. MeHeneeB — y4EHbIH, https://m.edsoo.ru/00ada96e
nejaror v rpakJaHuH
58 DseKTpoOTpPHUIATENBHOCTb aTOMOB XMMHYECKUX 1 bu6sunoTteka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HoHHasg XMMHU4YeCKasi CBSI3b 1 bubanoreka LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisspHass XMUMUYecKasi CBAI3b 1 Bbub6auoTeka [IOK
https://m.edsoo.ru/00adaab8
61 KoBaJsieHTHas HenoJiipHasi XMMUYecKas CBS3b 1 bu6sunoTteka [JOK
https://m.edsoo.ru/00adaab9
62 CTeneHb OKHCJIEHHUS 1 bubauoreka LIOK
https://m.edsoo.ru/00adae28
63 OKMUCIWTENbBHO-BOCCTAHOBUTEJIbHbIE pEeaKI U1 1 Bu6anoTeka [IOK
https://m.edsoo.ru/00adb076
64 OxucauTeau U BOCCTAHOBUTEIU 1 bubanoreka LIOK
https://m.edsoo.ru/00adb076
65 KoHTposibHas pabota N24 o TeMe «CTpoeHue 1 1 Bubsnoreka LIOK
aToMa. XUMH4YecKasi CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHbIN ypok. 00001eHNE U CUCTEMATH3AlUS 1 bu6sunoTteka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
67 Pe3epBHbIH ypok. 0606111eHHE U CUCTeMATU3aLUs 1 BubaunoTteka LLOK
3HaAHUH https://m.edsoo.ru/00ad9cb?2
68 Pe3epBHbIN ypok. 0606111eHNE U CUCTEMATH3aLUs 1 BubauoTteka LLOK
3HaAHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 4

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO

MYHULUUNAJNIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE BOrOTOJIbCKASl CPEA|HAIAA OBLLLIEOBPA30BATEJIbHASA
LLIKOJIA, Ky3HeuoBa TaTbsHa AnekcaHaposHa, AVUPEKTOP
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9 KJIACC

Ne
n/n

10

11

Tema ypoka

[leprogudeckuit 3akoH. [lepruoguyeckas cucrtema
XUMHUYeCKUX a1eMeHTOB /. . MeHe/eeBa

3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
XUMHYECKUX 3JIEMEHTOB NEPBbIX TPEX IEPHUO/IOB
Knaccudukanus 1 HoMeHKJ/IaTypa HeOpraHU4yeCcKux
BelleCTB

Bu/ibl XMMUYeCKOM CBSI3U U TUIbI KPUCTATIMYECKUX
peléToK

KonTposibHas pa6oTta Ne1 o teme «[loBTOpeHue u
yrJiy6J1eHre 3HaHW OCHOBHBIX pa3/iesioB Kypca 8
KJ1acca»

Knaccudukanus XuMUIeCcKUX peakiui no
pa3J/IMYHbIM MPU3HAKAM

[lonsaTue o CKOpPOCTH XUMHUYECKOH peaKnHnu.
IloHSTHE 0 TOMOTreHHBIX U reTeporeHHbIX peaKouAax

[lonaTHe o XUMHYeCKOM paBHOBecuU. PaKTOpHI,
BJIMAIOIIME HAa CKOPOCTb XMMUYECKOW peaKLuu U
MI0JI0’KeHHEe XMMUYEeCKOT0 paBHOBECHS

OKHCIMTENbHO-BOCCTAHOBHUTEbHbIE peaknonu

Teopus 3/1eKTPOJIUTUYECKON JUCCOLUALNH.
CuJibHbIE U c1abble 3JIEKTPOJIUTHI

VoHHBIE ypaBHEHHUS peaKL U1

KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE
Bcero KonTposibHble [lpakTuueckne H3YyIEHHA obpasoBaTe/IbHbIE PECYPChI
paboThl paboThI
1 bubsaunoTteka LJOK
https://m.edsoo.ru/00adb59e
1 bubaunoreka LIOK
https://m.edsoo.ru/00adb6b6
1 bubanoreka LIOK
https://m.edsoo.ru/00adb7e2
1 bubauoreka LIOK
https://m.edsoo.ru/00adbac6é
1 1
1 bubauoreka LIOK
https://m.edsoo.ru/00adbcb0
1 bubauoreka LIOK
https://m.edsoo.ru/00adbe9a
1 bubanoreka LIOK
https://m.edsoo.ru/00adc28c
1 bubauoreka LIOK
https://m.edsoo.ru/00adcade
1 bubauoreka LIOK
https://m.edsoo.ru/00adcd68
1 bubaunoreka LIOK

https://m.edsoo.ru/00add448
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Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero KouTtposibHble [IpakThueckue H3Y9€HUA obpasoBaTe/IbHbIE PECYPChI

13

14

15

16

17

18

19

20

21

22

paboThI paboThI

X¥MHU4YeCKUe CBOMCTBA KMCJIOT U OCHOBAaHUM B cBeTe 1
npeJiCTaBJAeHUHN 00 3JIEKTPOJUTHUYECKOU

JUCcoLMal iy
XuMuyeckue CBOMCTBA COJIEN B CBETE 1

npeAcTaBJAeHHUHN 06 3JIEKTPOJUTHYECKON

JIUCCoLMal iy

[loHATHE O TUAPOIIK3E COMeN 1

06061IeHHe U cUcTeEMaTHU3al1g 3HaHUH 1

[IpakTuyeckas paborta Ne 1. «PemeHue 1 1

9KCIIEpHUMEHTAJIbHBIX 3a4a4Y»

KoHTpoJibHas paboTa Ne2 o Teme 1 1
«JJIEKTPOJIMTHUYECKAA AUccoLMalus. XUMHUYeCcKre
peakLMu B pacTBOpax»

O611as xapaKTeprUCTUKA raJloreHoB. XMMHU4YeCcKHe 1
CBOMCTBA Ha NpUMepe XJiopa

XsopoBogopoz. CossgHasg KUCJI0TA, XMMUYeCKHe 1
CBOMCTBA, OJy4YeHHe, IPUMEHEHUE

[IpakTuyeckas pabota N2 2 o teme «IlosyyeHue 1 1
COJISTHOM KUCJIOTBI, U3yYEeHHE €€ CBOUCTB»

BbrurciieHUs 10 ypaBHEHUAM XMMUYECKUX peakiuy, 1
€CJIU OJIUH U3 peareHTOB JlaH B U30bITKE

O61aa xapakTepUCTUKaA 3J1eMeHTOB VIA-rpynmbl 1

bubaunoreka LIOK
https://m.edsoo.ru/00add5d8

bubaunoreka LIOK
https://m.edsoo.ru/00add8b2

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

bubaunoreka LIOK
https://m.edsoo.ru/00addd12

bubauoreka LIOK
https://m.edsoo.ru/00addbfa
bubanoreka LIOK
https://m.edsoo.ru/00addec0

bubauoreka LIOK
https://m.edsoo.ru/00addfe2
bubanoreka LIOK
https://m.edsoo.ru/00ade104
bubanoreka LIOK
https://m.edsoo.ru/00ade348

bubauoreka LIOK
https://m.edsoo.ru/00ade488

bubauoreka LIOK
https://m.edsoo.ru/00ade64a
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25

26

27

28

29

30

31

32

Tema ypoka KoJsinyecTBO 4acoB
Bcero KonTposibHble [lpakTuueckne H3YyIEHHA
paboThI paboThI
AnnoTtponHble MogudUKaALUU cepbl. HaxoxaeHue 1
cepbl U €€ coeJUHEHUN B Ipupoze. XUMUYeCcKHe
CBOMCTBA Cepbl
CepoBoZiopoj, cTpoeHure, PU3NUeCKUe U 1
XUMHYECKHe CBOMCTBA
Oxcugpl cepbl. CepHast KUCJI0Ta, PU3UIECKUE U 1
XUMHUYECKHe CBOMCTBA, IPUMEHEHHE
XvMMHU4YeCKUe peaK Uy, Jexalle B OCHOBE 1
IPOMBILIJIEHHOTO CI0C06a MOJy4YeHUsI CEPHOU
KHCJI0ThI. XMMHYeCKOoe 3arpsi3HeHNe OKpyKawlen
cpeabl COeIUHEHUSIMU CEPBDI
BrrurciieHre MaccoBOM [10J1M BbIXO/Ja IPOAYKTa 1
peakuuu
O61aa xapaKTepUCTUKA 3JIeMeHTOB VA-Trpymbl. 1
A30T, pacnipocTpaHeHUe B IpUpo/Jie, PU3nyecKue 1
XUMHYECKHEe CBOMCTBA
AMMuak, ero pusryecKrue U XMMHUYeCKUe CBOMCTRA, 1
NoJIyueHUe U IPUMeHeHUe
[IpakTuyeckas pa6ora N2 3 no teme «[lonyyenue 1 1
aMMHaKa, U3yueHHue ero CBOMCTB»
A30THas KUCI0Ta, eé GU3NYeCKHUe U XUMHUYECKUe 1
CBOMCTBA
Ucnonb30BaHWe HUTPATOB U COJIEX aMMOHUSA B 1

Ka4yeCcTBe MUHepaJbHbIX Y100peHUu . XMuMHUYecKoe
3arpsi3HeHHe OKpY»Kalollel cpeJbl COeJUHEHUSIMHU
asora

JdnexkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYpPChl

bubaunoreka LIOK
https://m.edsoo.ru/00ade64a

bubaunoreka LIOK
https://m.edsoo.ru/00ade802
bubanoreka LIOK
https://m.edsoo.ru/00adea28
bubanoreka LIOK
https://m.edsoo.ru/00adec8a

bubanoreka LIOK
https://m.edsoo.ru/00adec8a

bubauoreka LIOK
https://m.edsoo.ru/00adeea6

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

bubauoreka LIOK
https://m.edsoo.ru/00adf180

bubauoreka LIOK
https://m.edsoo.ru/00adf306
bubaunoreka LIOK
https://m.edsoo.ru/00adf518

[IOKYMEHT NMOAMWUCAH 3EKTPOHHOW MOANMUCHIO
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36

37

38

39

40

41

42

43

Tema ypoka KoJsinyecTBO 4acoB
Bcero KonTposibHble [lpakTuueckne H3YyIEHHA
paboThI paboThI
®ocdop. Oxcup pocdopa (V) u pocdopHas kucsiora, 1
dusnvecKre U XMuMUYeCKUe CBOMCTBA, OJIyYeHUe
Ucnosnb3oBaHue pocdHaToB B KayecTBe 1
MUHepaJbHbIX YA00peHuN. 3arpsi3HeHue
NpUpOHOH cpeabl pochaTaMu
YraepoJj, pacnpocTpaHeHue B Ipupoje, pusudeckue 1
Y XMMHYeCKHe CBOMCTBA
Okcuabl yriaepozia, ux pusnyeckue U XUMHUYECKHEe 1
CBOMCTBA. JKOJIOTUYECKHUE NTPOOIEMBI, CBI3aHHBIE C
okcujioM yriepoga (I1V)
YroJsibHad KACI0Ta U €€ CoJU 1
[IpakTuyeckas pabota N2 4 o Teme "[lonyyeHue 1 1
yraeKucsaoro rasa. KauectBeHHas peakiys Ha
KapO6OHaT-UOH"
[lepBoHa4Ya/ibHbIE MOHATHS 006 OpraHUYECKUX 1
BellleCTBax KakK 0 COeIMHEHUSX yIaepoja
KpeMHu# 1 ero coejuHeHUs 1
[IpakTHyeckas paborta N2 5. PemeHnue 1 1
JKCIlepHMeHTAaJIbHbIX 33/ja4 110 TeMe «BaxkHelire
HeMeTaJlJIbl U UX COeIUHEHUSI»
KoHTpoJibHas paboTa N23 no Teme «BaxkHel1ue 1 1

HeMeTaJlJIbl U UX COEJUHEHHUA»

O611as XxapaKTepUCTUKA XUMUYECKUX 371IeMeHTOB — 1
MeTaJlJI0B. MeTasinyeckas CBSI3b U MeTa/lJIN4ecKast

JdnexkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYpPChl

bubaunoreka LIOK
https://m.edsoo.ru/00adf68a
bubaunoreka LIOK
https://m.edsoo.ru/00adfc20

bubanoreka LIOK
https://m.edsoo.ru/00adfd9c
bubanoreka LIOK
https://m.edsoo.ru/00adfebe

bubauoreka LIOK
https://m.edsoo.ru/00ae006c
bubanoreka LIOK
https://m.edsoo.ru/00ae027e

bubauoreka LIOK
https://m.edsoo.ru/00ae054e
bubanoreka LIOK
https://m.edsoo.ru/00ae080a
bubanoreka LIOK
https://m.edsoo.ru/00ae0bf2

bubaunoreka LIOK
https://m.edsoo.ru/00ae0el18
bubaunoreka LIOK
https://m.edsoo.ru/00ae103e

[IOKYMEHT NMOAMWUCAH 3EKTPOHHOW MOANMUCHIO
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46

47

48

49

50

51
52

53

54

55

Tema ypoka KoJsinyecTBO 4acoB
Bcero KonTposibHble [lpakTuueckne H3YyIEHHA
paboThI paboThI
KpUCTa/ZInYecKas peuétka. Puandyeckure CBOMCTBA
MEeTaJlJIOB
XWMHYECKHE CBOMCTBA METAJIJIOB. 1
JJIEKTPOXUMHUYECKUHN P, HANIPSIP)KEHU U MeTaJlJIOB
O6uue crocobbl moJy4yeHus MeTasl10B. CrlJiaBhl. 1
BbrurciieHUs1 10 ypaBHEHUAM XMMUYECKUX PEAKIUH,
€CJIM OJJUH U3 PeareHTOB COJIEPXKUT NPUMECH
[IoHATHE O KOPPO3UU METAJIJIOB 1
[lles104HBbIE METAJIJbI 1
OKcHUAbI U TUJPOKCHUABI HATPUS U KaJIUS 1
[llesouHO3eMebHbIE META/JIbI — KaJbIUW U Maruuin 1
BaxkHelue coeJMHEHUS KaJbLUs 1
060611eHMe U cMCTeMaTHU3ala 3HaHU T 1
KécTkocTb BoAbI M CIOCOOBI €€ yCTpaHeHHUs 1
[IpakTudeckas paborta N2 6 no Teme "KEcTKoCTb 1 1
BO/IbI U METO/Ibl €€ YCTPAHEHUS"
AJITOMHUHUN 1
AMdoTepHble CBOMCTBA OKCU/IA U TUAPOKCHAA 1

JdnexkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYpPChl

bubaunoreka LIOK
https://m.edsoo.ru/00ael1156

bubauoreka LIOK
https://m.edsoo.ru/00ae1156

bubanoreka LIOK
https://m.edsoo.ru/00ae1278

bubauorteka LIOK
https://m.edsoo.ru/00ae14b2

bubauoreka LIOK
https://m.edsoo.ru/00ael14b2

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

bubanoreka LIOK
https://m.edsoo.ru/00ae15e8

bubauoreka LIOK
https://m.edsoo.ru/00ae1886

bubauoreka LIOK
https://m.edsoo.ru/00aelae8

bubaunoreka LIOK
https://m.edsoo.ru/00aelc64

bubaunoreka LIOK
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56

57

58

59

60

61
62

63

64

65

66

67

Tema ypoka KosnuecTBo yacoB JyieKTpOHHbIe [UPPOBbIE
Bcero KouTposibHble IlpakTuueckne H3Yy9E€HHA o6pasoBaTeJIbHbIEe PecypChl
paboThI paboThI

Keneso 1 bu6siunoTeka [JOK
https://m.edsoo.ru/00ae1d86

Okcuabl, TUAPOKCU/BI U cou xkeie3a (1) v xxese3a 1 bubaunoreka LIOK

(ITD) https://m.edsoo.ru/00ae35e6

06061IeHHEe U cMcTEMaTHU3al1sa 3HaHUH 1

[IpakTHuyeckas paborta N2 7. PemieHue 1 1 bu6suoTteka [JOK

3KCIepUMeHTa/bHbIX 33/1a4 10 TeMe «BaxkHel1ne https://m.edsoo.ru/00ae3de8

MeTaJlJIbl U UX COEJUHEHUS»

BeruuciieHUs 10 ypaBHEHUAM XUMHUYECKUX peakuuy, 1 bubauoTteka LLOK

€CJIM OJJUH U3 peareHTOoB JlaH B U30bITKe WU https://m.edsoo.ru/00ae1750

COZIEP>XUT NpUMecH. BrruncieHus MaccoBoy 014

BbIX0/]a IPOAYKTA peaKUur

060611eHHe U cMcTeMaTHU3alia 3HaHU T 1

KonTposibHas pabota N24 no Teme «BaxkHe1ue 1

MeTaJlJIbl U UX COEJUHEHUSI»

BewjecTBa U MaTepuasibl B MOBCEJHEBHOU XXU3HU 1 bubanoreka LIOK

yeJioBeKa https://m.edsoo.ru/00ae3f50

XuMHUYecKoe 3arpsi3HeHUe OKpPY»Kalollen cpe/ibl 1 bu6sunoTteka [JOK
https://m.edsoo.ru/00ae4270

PoJib XMMUU B pellleHUH 3K0JIOTHYECKUX TPo6JieM 1 bu6sunoTteka [JOK
https://m.edsoo.ru/00ae4270

PesepBHbIN ypok. 06061eHHE U CUCTEMATHU3AIUSA 1 Bub6anoTeka [IOK

3HAHUHU https://m.edsoo.ru/00ae0d0a

Pe3epBHbI ypok. 0600611eHMe U cCUCTEMaTHU3aL 1S 1 BubauoTteka LLOK

3HaHUU

https://m.edsoo.ru/00adb33c
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Ne Tema ypoka KoJsinyecTBO 4acoB Jarta

n/m Bcero Koutposbhble IlpakTuyeckue H3YI€HHUA

JdnexkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYpPChl

paboThI paboThI
68 PesepBHbIN ypok. 06001eHMe U cUCTEMATHU3aL WS 1 bubauoTteka LLIOK
3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 68 4 7

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

YYEBHUK «XUMHMS.8 KJIACC.FA30BBI YPOBEHbB»,MOCKBA (TPOCBEILEHUE», 2023

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

YYEBHUK «XUMMS.8 KIIACC.FA30BBI YPOBEHbB» MOCKBA «(ITPOCBEILEHUE», 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

EguHoe coaepykaHue obLiero obpaszoBaHus
https://edsoo.ru » wp-content » uploads » 2023/08

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MNOANMUCHIO

MYHULUUNAJNIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 20.10.23 07:38 (MSK)
YYPEXXAEHWE BOIOTOJIbCKASl CPEJHSAS1 OBLLLEOBPA3OBATEJIbHASA
LUKOJIA, Ky3HeuoBa TaTbsiHa AnekcaHaposHa, AVPEKTOP

CepTudmkat 46ACDIA93900917081709473765CC5D9



https://m.edsoo.ru/00ad9cb2
file:///F:/2023%20год%20документы/программы%20большие/Единое%20содержание%20общего%20образованияhttps:/edsoo.ru ›%20wp-content%20›%20uploads%20›%202023/08
file:///F:/2023%20год%20документы/программы%20большие/Единое%20содержание%20общего%20образованияhttps:/edsoo.ru ›%20wp-content%20›%20uploads%20›%202023/08

