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IHHOACHUTEJIBHAS 3AIIUCKA

IIporpamMMa cocTaBeHa Ha OCHOBE:

- @enepanbHOro rocy1apcTBEHHOTO0 00pa30BaTEILHOIO CTaHIapTa OCHOBHOT'O OOIIET0 00pa3oBaHus, YyTBEPXKIEHHOT0 MpruKa3oM MUHUCTEpCTBa
oOpasoBanus u Hayku Poccuiickoit @eneparuu ot 31 mas 2021 No287

- @enepanabHO 00pa30BaTEIBLHOM MPOrPaMMBbl OCHOBHOTO 0011ero oopa3osanus ot 18.05.2023 Ne370

- [Ipuka3z Munnpocsenienus Poccuu ot 09.10.2024 N 704

"O BHeCEeHUH U3MEHEHHI B HEKOTOpbIEe MpHUKa3bl MUHUCTEpCTBA pocBemeHus Poccuiickoit denepannu, kacarommecs heaepanrbHbIX
00pa30BaTeNbHBIX IPOrpaMM HayaIbHOIO 00IIEro 00pa30BaHusl, OCHOBHOTO 00I1Iero 00pa3oBaHus U cpeaHero oodimero oopazoBaHus"
(3apeructpuposano B Munrocte Poccuu 11.02.2025 N 81220)

- [Ipuka3z Munnpocseuienust Poccun ot 10.11.2025 Ne 808 O BHeCceHHMU U3MEHEHUI B HEKOTOPbIE TPHKa3bl MUHUCTEPCTBA TPOCBEILICHUS
Poccwuiickoit @deneparuu, kacarommecs (heaepaabHbIX 00pa30BaTeIbHBIX IPOTPaMM HaYaIBHOTO 00IIEro 00pa3oBaHMsl, OCHOBHOTO OOIIETO
00pa3oBaHMs M CPEIHEro 00IIero 00pa3oBaHus

- [Ipuka3 Munnpocsenienus Poccun ot 08.05.2026 Ne 316 «O BHeceHuun usmeHeHuit B [lopsiiok opranu3ay U OCyIIeCTBICHUS
00pa30BaTeNbHOM EATEIBHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM - 00pa3oBaTeIbHBIM IPOrpaMMaM HauajabHOTO OOIIEro,
OCHOBHOT'0 OOILIEr0 U CpeHEro 00111ero 00pa3oBaHus, yTBEpKIECHHBIN IpHKa3oM MuHucrepcTsa npocseuienus Poccuiickoit denepannu ot
22.03.2021 Nel15»

- OcHOBHOI1 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanuss MAOY Yepsumiesckoit COLLL;

- Yuebnoro uiana MAOY Yepsumesckoii COLL, yrBepknennoro npukaszom aupekropa Tpodumosa C.A. ot 29.08.2026 roma Ne 229-O/1 u
cornacoBanHoro 28.08.2026 rona Ha 3acenanuu Ynpasistoniero coeera MAOY Yepsumesckoit COLL mporokost Nel?2

- [Iporpammsl Bociutanus MAOY Yepsumesckoi COLL

[IporpaMMa 1o XMMHH Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs COCTaBJIEHA HAa OCHOBE TPEeOOBaHHWI K pe3yjbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTenbHON MpOrpaMMbl OCHOBHOTO 0011ero odpazoBanus, npeactaBieHHbx B ®I'OC OOO, a Ttakke Ha OCHOBE (enepalbHON
pabodeil mporpaMMbl BOCIHMTAHUS M C Y4ETOM KOHUENIMHM MpErnojaBaHMsl y4yeOHOro mnpeamera «XUMHus» B 00pa30BaTEIbHBIX OpraHU3aLUsX
Poccuiickoit denepanuu.

[Tporpamma mo XuMuM Ja€T MpeACTaBICHUE O LEAX, OOLIel cTpaTeruu oOyueHHs, BOCIIUTAHUS U Pa3BUTHS OOY4alOMIMXCS CPEeACTBAMU
y4eOHOro TpeAMeTa, YCTaHaBIUBAeT o00s3aTeIbHOE MPEIMETHOE COJAEp)KaHUe, IpelyCMaTpUBaeT pacHpezeseHre ero Io KilaccaM |
CTPYKTYpUpOBaHHE IO pa3jieiaM U TeMaM MPOrpaMMBbI IO XHMMHUH, ONPEACIseT KOJINISCTBEHHBIE H KaYeCTBEHHBIE XapaKTEPUCTUKU COJCPIKAHUS,
PEKOMEHIYEMYIO TOCJIEJOBATEIbHOCT U3YUYEHHSI XUMUU C YUETOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSA3EH, JIOTHKH Y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00ydJaroImuXxcsi, ONpeeNsieT BO3MOKHOCTH MPEAMETa JUTS Pealn3aliy TpeOOBaHUH K pe3yIbTaTaM OCBOCHHSI OCHOBHON
o0pa3zoBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOI'O O0ILEro oOpa3oBaHus, a TakKe TPeOOBaHUH K pe3yiabTaraM OOYy4eHHUs XUMHU HAa YpPOBHE
1enel n3ydeHus MpeaMeTa i OCHOBHBIX BUIOB Y4€OHO-TTO3HABATEIBHON AEATEILHOCTH 00YYaIOIIErocs 0 OCBOCHHUIO YUeOHOTO COIepKaHuUSI.



3HaHUE XUMHUH CIYXKHUT OCHOBOMW Ui (POPMUPOBAHUS MUPOBO33PEHHSI 00YYaIOLIErocs, €ro MpeACTaBICHN 0 MaTepHAIbHOM €IMHCTBE MHpAa,
BOXHYIO POJIb HUTPAOT (OPMUPYEMbIC XUMHUEH MPEICTABICHHUS O B3aUMOIPEBPAIICHUSX YHEPTHH U 00 IBOJIOLMHU BEIIECTB B MPHUPOJAEC, O MyTAX
pelieHus r1o0albHBIX MPOOJIEM YCTORYMBOTO Pa3BUTHS YEIIOBEUSCTBA — ChIPHEBOM, SHEPreTHUECKOM, MUILIEBON U IKOJIOTHYECKON 0€30MacHOCTH,
po0JIeM 3IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peau3aliil BO3MOXKHOCTEH JJIsi caMOpa3BUTUS M (POPMUPOBAHUS KyJbTYPhl JIMYHOCTH, €€ 00med W (hyHKIMOHAILHOU
IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHHE MBIIUICHHS W TBOPYECKHUX CIIOCOOHOCTEH OOYyYaromuXcs, HABBIKOB HMX CAMOCTOSITEIbHOW y4eOHOM
NeSTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIEI0BAaTEIbCKUX YMEHHUH, HEOOXOAUMBIX KaK B IMOBCEJIHEBHOW XHM3HH, TaK U B IPOHECCHOHATBLHON
NEeATEIbHOCTH;

3HaKOMHT CO CHEIM(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBACT OCHOBBI IIEIOCTHOTO B3TJIs/Ia HA €AMHCTBO MPHUPOJBI U YEIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TaroM

B (DOPMHUPOBAHNHN €CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YUYaIOMINXCs;

CHOCO6CTByeT q)OpMI/IpOBaHI/IIO HNEHHOCTHOI'0O OTHOIICHHA K €CCTCCTBCHHO-HAYYHBIM 3HAHUAM, K IMPUPOJEC, K YCIOBCKY, BHOCUT cBOM BKJIaJ B
9KOJIOTMUYECKOE 00pa30BaHNe 00yUYaOLIUXCS.

JlanHble HampaBlIeHHS B OOY4YEHMM XHMHUU OOECHEeUMBaIOTCA CHEUMPHUKON colepkaHus Y4eOHOTo IpeaMeTa, KOTOPBIM sBIsSeTCs
Me/1arOrMYecKy aJanTHPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMUU Ha OIPe/IeIEHHOM JTare e€ pa3BUTHS.

Kpr XUMHHU Ha YPOBHE OCHOBHOT'O 06Iuer0 O6pa3OBaHI/I$[ OpPHUCHTHPOBAH HA OCBOCHHC O6y‘laIOH_II/IMI/ICSI CUCTCMBI ICPBOHAYAIIBHBIX TOHITHI
XHUMHH, OCHOB HCOpFaHI/I‘{CCKOﬁ XUMHHU U HCKOTOPBIX OTACIBbHBIX 3HAYUMbIX MMOHATHUH OpI‘&HH‘-ICCKOfI XHUMUHU.

CtpykTypa coaepkaHus MPOTPaMMBbI IO XUMHH c(hopMHpOBaHA HA OCHOBE CUCTEMHOT0 Moaxo/a k e€ n3yueHuto. CopeprkaHue CKIIaabIBAeTCs
W3 CHCTEMBI MOHATHH O XMMHUYECKOM DJIEMEHTE W BEIIECTBE M CUCTEMBI MOHATHA O XMMHUYECKOW peakmuu. OO0e 3TH CHCTEMBI CTPYKTYPHO
OpPraHu30BaHbI 10 MPUHIIUITY [OCJIEI0BATENBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUM Pa3HOrO0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYCHHUA O CTPOCHUHU aTOMa " XHUMHYSCKOM CBs3H,



— TPEACTaBJICHUHN 00 IEKTPOIUTUYECKON TUCCOIUAIINN BEIIECTB B PACTBOPAX.

TGOpeTI/I‘-IeCKI/IC 3HAaHUA pacCMaTpUBAaOTCA Ha OCHOBC SMITMPUYCCKHA IMOJYUYCHHBIX U OCMBICIICHHBIX q)aKTOB, Pa3BHUBAIOTCA MMOCJICA0OBATCIBHO
OT OJHOI'o YpOBHS K APYIrOMYy, BBIIIOJIHSAA (bYHKLII/II/I 00BACHEHUS U IMPOIrHO3UPOBAHUA CBOI>'ICTB, CTPOCHUA U BO3MO>KHOCTEH IMPAKTUYCCKOI'0
MPUMCHCHUS U ITOJTYUCHUSA N3YydaCMbIX BCIICCTB.

OcBoeHne IporpaMMbl 0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHHS 0 XUMUYECKON COCTaBIISIONICH HAyYHON KapTHHBI MUpa B
JIOTHKE €€ CHCTEMHOW NMPUPOABI, IECHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HaHMIO M METOJaM IO3HAaHMs B Hayke. M3ydeHne XMMHUM IPOUCXOIUT C
MPUBJICUCHUEM 3HAaHUH U3 paHee U3yYeHHBIX YUeOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «buonorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipr W3ydYeHUM XMMHUHM TPOUCXOAUT (POPMHUPOBAHHE 3HAHWN OCHOB XMMHYECKOW HAayKHM Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
[IPAKTUYECKON JESATEIbHOCTU 4YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajaya ydeOHOro IpeAMeTa COCTOUT B
(OpMHPOBAHUN CUCTEMBI XUMHUECKUX 3HAHUN — BaXHEHIIMX (DAKTOB, MOHITUMN, 3aKOHOB U TEOPETUYECKUX MOJOKEHUH, TOCTYIHBIX 00001IeHUH
MHPOBO33PEHYECKOT0 XapaKTepa, A3bIKa HAyKH, B IPUOOILIEHNN K HayYHbIM METOAAaM ITO3HAHUS NIPU U3YUYEHUU BELIECTB U XUMUYECKUX pEaKlui, B
(bopMHPOBAHUU U PAa3BUTUU MO3HABATENIbHBIX YMEHUN U UX IPUMEHEHUU B Y4eOHO-TI03HABATEJILHON U y4eOHO-HCCIIE0BATENIbCKOM 1eATEIbHOCTH,
OCBOCHHH TPaBUJI O€30MIaCHOTO OOpaIIeHus C BEIIECTBAMH B ITOBCETHEBHON JKU3HH.

[Ipu u3yyeHnr XMMHUHU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsI Ba)KHOE 3HAUEHNE IPUOOPENH TaKUe LU, KaK:

—(opMHpOBaHNE HMHTEUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPUHSATHUIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaIpaBJICHHOCTb 06yqu1/I${ Ha CHCTEMATH4YCCKOC HpI/I06IH€HI/IC 06yqafoumxcs{ K CaMOCTOSTCIIFHON IT03HABaTSIbHOM JACATCIIbHOCTH,
Hay4YHbIM MCTOAAaM IMO3HAHUA, (bOpMPIpyTOH.[PIM MOTUBAIIUIO U pa3BUTUC CITOCOOHOCTEH K XHUMHUU,

—obecreyeHne yCIOBHM, CHOCOOCTBYIONIMX MPHOOPETEHUIO OO0YyYalONIMMUCS ONbITa Pa3HOOOpa3HOW MAESITeNbHOCTH, TO3HAHUA U
CaMOTMO3HAHUs, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHILIUN ), UMEIOIIUX YHUBEPCATILHOE 3HAUEHHUE ISl Pa3JIMUHBIX BUIOB JI€ATEIbHOCTH;

— (opmupoBanue oOmiel (GyHKIMOHATBHONW U €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM YHUCIIE YMEHHUI OOBACHATH U OLICHUBATH SIBICHUS
OKPY’KAIOILIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U OMbIT, NOJyYEHHbIE MPU U3YyYEHUU XMUMHH, IPUMEHATh UX MPU PEIIeHUU MpoOJIeM B MOBCEIHEBHON
’KM3HH U TPYJOBOH JIEATEILHOCTH;

—dopMHUpOBaHHE Y OOYYAIONUXCS TyMAaHUCTUYCCKHX OTHOIICHWM, IMOHUMAHHS IICHHOCTH XHMHUYECKMX 3HAaHUH JUIsl BBIPAOOTKH
IKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OBEJCHHUS B OBITY U TPYIOBOM JICATEIILHOCTH B IIEJITIX COXPAHEHUS CBOETO 37I0POBbS M OKPYXKAOIIEH MPUPOTHOM
Cpe/IbI;



— pa3BUTHE MOTHBAIMH K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIMTAHUIO HAa OCHOBE YCBOGHUS OOIIEYETIOBEUYECKHX
LIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPOQUIIA U HAIPABIEHHOCTH AaJIbHEHIIIET0 00yUeHHUS.

OcBoeHue conepkanus Kypca «XUMHs» B OCHOBHOM LIKOJIE TPOMCXOANT C OMTOPO Ha 3HAHUS M yMEHHS, C(hOPMHUPOBAHHBIE B IPEIMETHON 001acTH
«EctecTBeHHO-HayyHBIE TIPEAMETHI». YUEOHBIM IJIAHOM Ha U3y4eHHE XUMHUH B 8 Ki1acce oTBOIUTCS 68 4acoB (2 yaca B HENIEINIO).

I[eﬂTeJIbHOCTL yYuurteiisa € y4€eToM nNporpaMmMmbl BOCIIUTAHUSA

I'paxxmanckoe BocnUTaHUE (hopMHUPOBATH POCCHICKYIO TPAKIAHCKYIO HASHTHYHOCTD, MPUHAIEKHOCTH K OOIIHOCTH rpaxaaH Poccuiickoit
®denepanyu, K Hapoay Poccuu kak MCTOYHUKY BJIACTH B POCCHIICKOM TOCyIapcTBe U CyObEKTY ThICSYETICTHEH
POCCUICKOM roCcy1apCTBEHHOCTH, U3yUCHHUE U YBOKEHHUE MPaB, CBOOO 1 00s3aHHOCTEH TrpakanuHa Poccuu;

NaTPUOTHYECKOE BOCIIUTAHHUE BOCIIUTHIBATH JJF000Bb K POAHOMY Kpato, PonuHe, cBoeMy Hapofdy, yBakeHHE K ApyruM Hapogam Poccum;
HCTOPUYECKOE MPOCBeLIeHne, (HOPMUPOBAHUE POCCUMCKOrO HAIMOHATIBHOTO HCTOPUYECKOTO CO3HAHMS, POCCUHCKON
KYJIbTYPHOU WACHTHYHOCTH;

AYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUEC BOCIIMTHIBATh HAa OCHOBEC ILyXOBHO-HpaBCTBCHHOI\/'I KYJbTYpPblI HAPOJI0B POCCI/II/I, TpaaAuIUOHHBIX pCJ]I/IFI/Iﬁ Hapoa0B
Poccun, hopMupoBaHue TpaaUIIMOHHBIX POCCHICKIX CEMEWHBIX IIEHHOCTEH; BOCIIUTAHNE YeCTHOCTH, TOOPOTHI,

MUJIOCEPIUS], CONIEPEKUBAHUS, CIIPABEAIMBOCTH, KOJUIEKTUBHU3MA, IPYKETIO0US U B3aNMOIIOMOLIH, YBAXKEHUS K

CTapIINM, K IaMTHU IIPEIKOB, UX BEPE U KYJIBTYPHBIM TPaIULUAM,

ACTETHUECKOE BOCITUTAHHE (hOpMHUPOBATH 3CTETUUECKYIO KYJIbTYPY Ha OCHOBE POCCHICKUX TPAIUIIMOHHBIX TYXOBHBIX IIEHHOCTEH, MPHOOIIATh K
JAyYIM 00pasiiaM OTeUeCTBEHHOTO M MHPOBOT'O HCKYCCTRA,
(u3nYECKOe BOCIIUTAHNE (hopMHUPOBATH KYJIBTYPY 370POBOT0 00pa3a »KU3HU ¥ SMOIIMOHAILHOTO 0JIarornoyuns — pa3BUBaTh (PU3MUECKUE

CIOCOOHOCTH C YY4ETOM BO3MOKHOCTEH U COCTOSIHUS 3/I0POBbsI, HABHIKOB O€30MIaCHOTO MOBEJICHUS B IPUPOIHON U
COLIMAJIHOH cpejie, Ype3BbIYaHbIX CUTYaIMSIX;

TPYAOBOE BOCITUTAHUE BOCIIUTBIBATh YBAXKEHUE K TPYAY, TPYAALIMMCS, pe3yIbTaTaM Tpyia (CBOEro M APYTHX JIIOJCH), OpPUSHTALUS Ha
TPYAOBYIO JICATENLHOCTD, MOJTy4YeHUE MPOPECCHH, TMYHOCTHOE CAMOBBIPAXKEHHE B TPOAYKTHBHOM, HPAaBCTBEHHO
JOCTOMHOM TPyl B POCCHUICKOM OOIIECTBE, HA IOCTHKEHHUE BBIIAIOIIUXCS PE3yIbTaTOB B IPO(ECCHOHAIBHOM
JeSITEIbHOCTH;

AKOJIOTHYECKOE BOCIIUTAHUE (hopMHUPOBATH 3KOJIOTHUECKYIO KYIbTYPY, OTBETCTBEHHOE, OEPEKHOE OTHOIIIEHUE K MPUPO/IE, OKPYKAIOIIEH cpelie Ha
OCHOBE pOCCHﬁCKHX TpaAUIIUOHHBIX JYXOBHBIX HeHHOCTeﬁ, HAaBBIKOB OXpaHbl, 3alllUTbl, BOCCTAHOBJICHUS IIPUPOAEI,
OKpY>Kalollle cpefibl;

BOCIIMTAHUEC L[eHHOCTeﬁ HAy4YHOTO BOCIIUTBIBATb CTPEMJIICHUEC K ITO3HAHUTO cebsau Apyrux J'IIO,Z[ef/i, MpUupoOabl U 06H_I€CTBa, K MOJIYUYCHHIO 3HaHPII7[,
IIO3HAHUA Ka4€CTBCHHOI'O O6pa30BaHI/I$I C y‘-IéTOM JIMYHOCTHBIX UHTECPECOB 1 OGH.IGCTB@HHBIX HOTpe6HOCTeI>'I.

COJAEP)KXAHUE YYEBHOI'O ITPEJIMETA

HepBOHaqaﬂmee XUMHNYECKHUE IMTOHATHUA




IIpenmer xumuu. Posb XMMHHK B KU3HU 4YelloBeKa. XUMHMsI B cucTeMe HayK. Tena u BemecTBa. @U3NUYECKUE CBOMCTBA BELIECTB. ArperaTrHoe
cocTtosinue BeniecTs. [loHsATHE 0 MeTOJaX O3HAHUS B XUMHH. YHCThIe BemecTBa U cMecu. CriocoObl pa3/ieieHust CMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3IeMeHThl. CUMBOJIBI XUMUUYECKHUX 3JIEMEHTOB. [IpocThie U ClIOXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE
Y4EHUE.

Xumudaeckas (l)OpMYJ'Ia. BajneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB. OTHOCHUTENbHAS aTOMHas
Macca. OTHOCHTEIbHAs MOJICKYJIdpHas Macca. MaccoBas 10JIs1 XUMHYECKOI'0 3JIEMEHTA B COCTUHCHHU.

KomnyectBo BemecrBa. Moiss. MossipHass macca. B3auMOCBsI3b KOJIMUECTBA, MAacChl M YHCIA CTPYKTYPHBIX €IMHHUIL BemecTa. Pacuérsl mo
dbopMyliaM XUMHYECKUX COSTMHCHUN.

dusznueckrue U XUMUYECKHUE SBJICHUS. XUMHUYECKash peakuus U €€ Mpu3HaKu. 3aKOH COXPaHEHUsI MACChl BEIIECTB. XUMHYECKHUE YPABHECHHUS.
Krnaccudukanusa XuMHUeCKUX peaklui (COeIUHEHHS, Pa3I0KEeHHs, 3aMEIICHUS, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW MOCYyI0#, mpaBuiaMu paboThl B jaboparopuu U mnpuémMamu oOpalleHus ¢ J1abopaTOpHBIM O0OPYIOBaHHEM,
M3Y4YEeHHE U OMUCaHue (PU3NYECKUX CBOMCTB OOpa3llOB HEOPTaHMUYECKUX BEIIECTB, HaOMrofeHHe (u3nueckux (IUIaBJICHHE BOCKA, TasHHUE JIbJA,
pacTupaHue caxapa B CTYINKEC, KUIICHUC HW KOHACHCALUA BOI[I)I) U XHMHUYCCKHUX (FOpeHI/IG CBC€UH, IMPOKAIHMBAHUC MG}IHOﬁ ITPOBOJIOKH,
B3aMMOJICIICTBIE Mella ¢ KUCJIOTOW) sBIEHUM, HAOMIOJeHNEe U OMHCAaHWE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX peaklui (pa3iokKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KUCITIOTHI C XJIOPUAOM Oapusi, pasioxkenue ruapokcuaa meau (11) mpu mHarpeBanuu, B3anMoI€HCTBHE JKelie3a C paCTBOPOM
comu meau (1), u3yuenue cnocoOOB pazleneHusi CMeceil: ¢ TOMOIIbI0 MarHuTa, (PUILTPOBAaHKE, BHIMAPUBAHUE, TUCTHIUISINI, XpoMaTorpadus,
MIPOBEJICHUE OUYMCTKU TMOBAPEHHOW COJIM, HAOIIOJAEHHE M ONHMCAHWE PEe3yJIbTaTOB MPOBEAEHUS ONBITA, WIUIIOCTPUPYIOIIErO 3aKOH COXPaHEHMs
MAacChl, CO3/IaHHe MOJIee MOJIEeKYJ (IapOCTEPKHEBBIX ).

Baskneiinue npeacTraBuTe I HEOPraHUYECKUX BellecTB
Bo3ayx — cmech razos. CoctaB Bo3nyxa. Kucimoposa — aneMeHT M nmpocTtoe BelecTBo. HaxokaeHue Kuciaopoaa B Mpupoje, Gpusnueckue u
XuMHueckue cBoicTBa (peakiuu ropeHus). Oxcunpl. I[lpumenenwe xkucinopoga. CrocoObl MoMydeHHs Kuciopoja B Jjaboparopuu U

MMPOMBIIIJICHHOCTH. prrOBOpOT KHCJIOpOJa B ITPUPOJC. O30H — AJUIOTPOITHAA MOIII/I(bI/IKaI_[I/ISI KucJiopoaa.

TernoBoit >PPeKT XMMUYECKOH peaklny, TEPMOXUMHUUECKUE YPABHEHMS, 3K30- M DHJIOTEPMHUUYECKHE peakluu. TOoIumMBO: yroib U METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTO 3(dekra, pazpyiieHue 030HOBOTO CIOSI.

Bogopon — anemeHT u mpoctoe BemiecTBo. HaxoxaeHne Bogopoa B mpupoae, Gu3ndeckne 1 XUMUIECKIe CBOWCTBA, TPUMEHEHUE, CIIOCOOBI
nosrydeHusi. Kuciotsl u comm.



MossipHblii 006EM ra30B. Pacu€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa Boabl. Boaa kak pactBopurenb. PacTBopsl. HackllieHHbIE 1 HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTh BEILECTB B
Bozie. MaccoBasi 11011 BelleCTBa B pacTBope. XHMMHUYECKUE cBOHCTBAa BOJbl. OcHoBaHusA. Poib pacTBOPOB B MPUPOAE U B KU3HU YEJIOBEKA.
KpyroBopot Bozibl B ipupojie. 3arps3HeHne NpupoIHbIX BoJ. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus Heopranuueckux coenuHeHud. Oxcuapl. Kiaccuduxauus oxcupoB: coseoOpasyrouiye (OCHOBHBbIE, KHCIOTHBIE,
amotepHsie) 1 HecoaeoOpasyromue. Homenknarypa okcuos. dusnueckue u XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaoB.

OcnoBanust. Knaccudukanus ocHoBaHMM: MENOYM U HEpacTBOpUMBIe OcHOBaHMs. HoMmeHkiarypa ocHoBaHuil. dusndeckne U XUMHUYECKUE
CBOMCTBA OCHOBaHuUM. [losryuenre ocHOBaHMIA.

Kucnorel. Knaccuduxanus kucinor. Homenknarypa kucior. @u3ndeckue 1 XMMHUUYECKHE CBOMCTBA KUCIOT. Psij aktuBHOCTH MeTamioB H.
H. bekerosa. [lonydenue kucnor.

Conu. Homenknatypa cosneil. @usnueckue u XuMuueckue cBoiicta coneil. [lomyuenue coneil.
I'eneTnueckas cBsI3b MEXAY KJlacCaMHU HEOPTaHUUECKUX COCTUHEHUH.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpEeNIeHNEe COJIep)KaHusl KUCIopoia B BO3yXe, MOJIyYeHUe, coOrpaHue, paclio3HaBaHUE U U3y4eHHE CBOWCTB KHMCIIOpO/a,
HaONto/IeHue B3aMMOJICUCTBUS BEUIECTB C KHCIOPOJAOM M YCIIOBUS BO3HMKHOBEHHUS M MpEKpalleHusi TopeHus (Tokapa), O3HAKOMIIEHHE C
oOpa3amMu OKCHJIOB U ONKMCAHUE UX CBOMCTB, MTOJIyY€HUE, COOMpPaHKE, PACIIO3HABAHNE U N3YUYEHHE CBOICTB BOJIOpoa (TOpEeHNUE), B3auMO/Ieii CTBHE
Bogopoga c¢ okcumom wmeau (II) (Bo3MOXHO HCHONB30BaHUE BUIEOMATEpHUanoB), HaOMoJeHHE OOpa3IOB BEIIECTB KOIUYECTBOM | MOIb,
HCCTIEIOBAaHUE OCOOCHHOCTEHN pacTBOPEHHS BEIIECTB C PA3ITMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONPEeIEHHON MacCOBOM JT0IeH
pPacTBOPEHHOTO BEIIECTBAa, B3aUMOJCHCTBHME BOJABI C METaUlaMH (HATpUeM M KaibIMeM) (BO3MOXKHO HCIOJIb30BAHUE BHIEOMATEPHAIIOB),
HCcCce0BaHNEe 00pa3IloB HEOPTaHWUUECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOMIOJCHUE U3MEHEHHS OKPACKH WHIUKATOPOB B PacTBOpax KUCJIOT U
nienoyei, n3yueHue Bzaumoericteus okcuaa menu (II) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METaJlIaMH, PeaKIii HeHTpanu3aluu, ModydeHHe
HEPAaCTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHUEC OJJHOI'O METaJlJIa APYIUM M3 paCTBOpa COJIH, pCIICHUC OKCIICPUMEHTAIIBHBIX 3a1a4 110 TEME «Baxxuenimme
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauuecknii 3axkoH u Ilepuoguyeckasi cucreMa xumudeckux jiemeHToB JI. U. MenneneeBa. CTtpoeHnne aToMoB. XMMHU4YeCKast
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN

[TepBbie MOMBITKH KIacCU(PHUKAIIMN XUMUYECKUX 3JIeMEHTOB. [IOHSATHE O TpyIax CXOMHBIX 3JEMEHTOB (IIENIOYHBIC U MIETOYHO3EMEIbHBIE
METaJJIbl, TaJIOTE€HbI, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUbI U TUIPOKCUIBL.



Ilepuognueckuii 3akoH. Ilepuoauyeckas cucrema xumuueckux snemeHToB . M. MenneneeBa. KopoTkonepruonHas U JUIMHHONEPUOAHAS
¢dopmsl I[lepuonuueckoit cuctembl xumuueckux snemeHToB JI. M. MenaeneeBa. [lepuonsr u rpymmel. @U3HUECKUI CMBICT MOPSIKOBOTO HOMEPA,
HOMEPOB MEpUOa U IPYMIbI FJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX saep. M3otombl. DiekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB IMEpBHIX 20 XUMHUYECKHX
aneMeHToB [lepuommueckoit cucremsl [[. M. MenneneeBa. XapakTepUCTUKAa XMMHUUYECKOTO 3JIEMEHTA IO €ro mnoyiokeHuto B Ilepuoamueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMsI pajnyca aTOMOB XHMHUYECKUX 3JIE€MEHTOB, METANIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynnaMm U
HEPUOaM.

3nauenue llepuoanueckoro 3akoHa u [lepuoguueckoil CUCTEMBI XUMHYECKMX JJIEMEHTOB MJI pa3BUTUS HAayKd U NOpakTHkU. [l
N. MenneneeB — y4€HbIN U IpayKJaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (1oJisipHasi U HENOJIIpHAsi) CBSI3b. DJIEKTPOOTPHULIATEIbHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenb okuciieHus. OXKHUCIUTEIHHO-BOCCTAHOBUTEIIHLHEIC pPCaKkuu. HpOIIGCCI)I OKHCJICHUS M BOCCTaHOBJIeHHA. OKXUCIUTEIM U
BOCCTAaHOBHUTCIIN.

Xumuueckuii IKcnepumenm:

HU3YUCHUC 06p33HOB BCIICCTB MCTAJIJIOB U HEMETAJIIIOB, B3aI/IMOI[€I\/’ICTBI/Ie THAPOKCHU A IIUHKA C paCTBOpaMu KHUCIOT U HIGJ'IO‘-ICI\/’I, IIPOBCACHUC
OIIBITOB, HJUTFOCTPUPYIOIIHUX IIPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ (ropeHHe, PpCaKknumn pa3jioKCHUs, COCI[I/IHeHI/IH).

Mesicnpeomemmbwie céasu

Peanuzanms MCKIPCIMETHBIX CBsI3ei IIpru U3y4YCHHUU XUMHU B 8 Kkiacce OCYIICCTBIIACTCA 4YCPE3 MCIIOJIb30BAHUC KaK O6H_II/IX C€CTCCTBCHHO -~
Hay4YHBIX HOH&ITI/Iﬁ, TakK 1 HOHHTHﬁ, ABJIIIOINUXCA CUCTCMHBIMU JJIS1 OTACJIBHBIX ITPEAMCTOB CCTECCTBCHHO-HAYYHOI'O IIUKJIA.

OOmIre ecTecTBEeHHO-HAYYHbIE TOHATHSA: HAay4HBIM (akT, TUmoTe3a, TEOpHs, 3aKOH, aHAlU3, CHUHTE3, KiIaccu(UKaIus, MepHOJUIHOCTD,
Ha0II0IeHNE, DKCIIEPUMEHT, MOICTTUPOBaHUE, U3MEPEHUE, MOJIETIh, SIBJICHNUE.

®usuka: marepusi, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHWJ, HU30TOMbI, PAAUOAKTHBHOCTb, MOJIEKYJa, SJIECKTPUUYECKHIN 3aps,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, PU3nUYecKre BETUIHHbI, €IUHUIBI U3MEPEHHS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, neixanue, ouocdepa.



I'eorpadus: armocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TIOPOIbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUYEBHOT O ITIPE/IMETA

M3yuenne XumMun B 8 KJIacce HAIPaBJICHO Ha JOCTHKECHUE 00YYarOLIMMHUCS JINYHOCTHBIX, METAPEIMETHBIX U HPEIMETHBIX PE3yJIbTATOB OCBOCHHS
y4eOHOTO TpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JImdHOCTHBIE pe3yIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUS JOCTUTAIOTCA B XOJle OOYYEeHHS XMMHUHU B €IMHCTBE Y4eOHOU H
BOCIIUTATENbHOU JEATEIBHOCTH B COOTBETCTBUU C TPAAULUUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMH, IPUHATHIMU B
o0IiecTBe MpaBUiIaMi U HOPMaMH TTOBEICHHUS U CIIOCOOCTBYIOT IPOIleccaM CaMOITO3HAHMSI, CAMOPA3BUTHS M COHATM3AINH 00yJarOIXCs.

JIMdHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS CHCTEMOM MO3UTHUBHBIX IEHHOCTHBIX OPHEHTAIUI U pacIIFpeHHe
OMbITa ACSITEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHoOTHYECKOr0 BOCIIMTAHMSI:

HEHHOCTHOTO OTHOLICHUA K OTCUCCTBCHHOMY KYJIIbTYPHOMY, UCTOPUYCCKOMY U HAYYHOMY HACJICAUIO, TIOHUMAaHUA 3HAYCHUSA XUMHYECKOU HAYKH B )KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BAJIETh JOCTOBEPHOM MH(OpMAIMEH O MEPEIOBBIX JOCTHKEHHUSIX M OTKPBITUSX MHPOBOW M OTCUCCTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpa U 00IIECTBA;

2) rpaskIaHCKOro BOCIMTAHMA:

MpEACTAaBJICHUA O COUMAJIBHBIX HOPpMAax M NpaBujiaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06HICCTBCHHO
TI0JIE3HOM, YI€OHOMCCIIEIOBATEIHCKOM, TBOPUECKON U IPYTUX BUAAX JACSATEIHHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM JIEATEIFHOCTH MPHU BHITIOTHEHUN
ylleGHI)IX, IMMO3HABATCJIbHBIX 3aJa4, BBIIOJIHCHUN XUMHWYECKUX OSKCICPUMEHTOB, CO3daHUU yT-IeGHBIX IMPOCKTOB, CTPEMJICHHA K B3aUMOIIOHMMAHUIO H
B3aMMOIIOMOIIHY B MPOLECCE 3TOU ytIe6HOI‘/'I JIeATeJIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJEHUE U MOCTYIKH CBOUX TOBAPUILIEH C MO3UIIMM HPAaBCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUS MTOCHEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PCHUYCCKHUE PEACTABIICHUSA O BEUICCTBE U XUMHYECKOUN PCaKknun, COOTBECTCTBYIOIINE COBPEMCHHOMY YPOBHIO pa3BUTHA HAYKH U COCTABJIAIOIINC
OCHOBY JIs1 IOHUMAaHUA CYITHOCTH Haquoﬁ KapTuHblI MHpa, NPCACTABICHUSA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUA IIPUPOIABLI, B3AUMOCBA3AX Y€JIOBCKa C
NPUPOJHON Cpesioi, O PO XUMHUH B NTO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

IIO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC HA IIOJIYYCHHE HOBBIX 3HAaHUU 110 XHUMHH, HCO6XOJII/IMBIC I OOBSICHEHHS HaGHIOJIaeMI)IX IponeccoB u
SBIICHUH, IMO3HABATEIILHOW, WH(MOPMAIMOHHOW W YHTATEIbCKON KYJIBTYpbl, B TOM YHCIIE HABBIKOB CAMOCTOSATENHLHOW pabOTHl ¢ Y4YeOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEACTBAMU HHPOPMAIIMOHHBIX TEXHOJIOTIHA;

uHTEpec K OOYYCHHIO W IIO3HAHHWIO, JF0O003HATENFHOCTh, TOTOBHOCTH M CIOCOOHOCTH K €aM0OOOpa30BaHMIO, IMPOEKTHON M UCCIE0BATEILCKON
JeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH M YPOBHS 00Y4YEeHHS B AaIbHEHIIIEM;

4) opMupoBaHHSs KYJAbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTU XHM3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha 3JIOPOBBIA 00pa3 >KM3HH, OCO3HAHHUE IMOCIICACTBHHA U
HENPUATHE BPEIHBIX MPUBBIUEK (YIMOTPEOJICHUS aTKOroJisi, HAPKOTHUKOB, KYPEHHUs), HEOOXOIUMOCTH COOJIIOJICHUSI TpaBUil O€30MacCHOCTH MpH OOpaIIeHUU C
XMMHYECKAMU BEIIECTBAMU B OBITY U PEATbHON KHU3HH,



5) Tpya10BOro BOCIIUTAHUS:

WHTEpeC K MPaKTHIECKOMY H3YUeHHIO npodeccrii ¥ Tpyaa pa3IndHOro poJia, YBaXKCHHE K TPYAY U pe3ylbTaTaM TPYAOBOIl IeATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPWMEHEHUs MPEAMETHBIX 3HAHUI 10 XMWY, OCO3HAHHBIN BHIOOP WHAMBHIYaTbHOW TPACKTOPHH MPOIOLKEHUS 00pa30BaHUS C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YCHEITHOW MPOeCcCHOHATFHOW AEATENHHOCTH M Pa3BUTHS HEOOXOIUMBIX
YMEHHA, TOTOBHOCTh aJJallTHPOBATHCS B IPOPECCHOHATEHOU CPE/IE;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

IKOJIOTHYECKH IT1eJIecO00pa3HOe OTHOIICHNE K MPUPO/IEe KaK UCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIeCTBOBAHMUSI, TOHIMAaHNE [IEHHOCTH 3JOPOBOTO H
6e3omacHOro oOpasza KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DH3MUYECKOMY M TICHXHYECKOMY 3I0POBBIO, OCO3HAHWE IEHHOCTH COOIIOJCHHS
MpaBwII 6€30MIaCHOTO TTOBEIEHHS TIPH paboTe C BEMIECTBAMH, a TAKXKE B CHTYaIIHAX, YTPOKAIOIMINX 30POBBIO U JKU3HH JTIOCH;

CHOCOOHOCTH TPHUMEHSTh 3HAHWS, MONydaeMble MPHU W3yYeHUHM XWMHH, IJIS pEIIeHWs 3a/ad, CBA3AHHBIX C OKPY)KAlOIIEeH MPUPOMHON Cpemoud, I
TIOBBIIIICHUS. YPOBHSI SKOJIOTHYECKOW KYJIBTYpPHI, OCO3HAHHS TII00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM M MyTeH WX peIlleHUs] MOCPEICTBOM METOIOB
XUMHH, IKOJIOTUIECKOTO MBIIIIEHHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B TIO3HABATEIHHON, KOMMYHUKATHBHOM U COIMAIBHOMN MPaKTHKE.

METAHNPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMEeTHBIX PE3YJIbTATOB BHIACISIOT 3HAYUMBbIE [T (DOPMUPOBAHKS MUPOBO33PEHHS OOIIIEHAYYHbBIC TIOHATHS (3aKOH, TEOPHSI, IPUHIIUII,
rUnoTesa, Gakt, cucTeMa, MpoIecc, SKCIEPUMEHT M JPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX MPEIMETaxX M IMO3BOJISAIOT HAa OCHOBE
3HAHUN W3 THX NPEAMETOB (OPMHUPOBATH MPEACTABICHHE O IEIOCTHOW HAyYHOW KapTHHE MHpa, U YHHBEpCAJIbHbIC y4eOHbIC NEWCTBUS (IIO3HABATEIIBHBIC,
KOMMYHHMKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE 00eCTeunBarOT (HOPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIBRHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YIeOHOI
TS TSIILHOCTH.

ITo3HaBaTeJbLHbIE YHUBEPCATbHbIE YUeOHbIe AeiicTBHSA

Ba3zoBble Jornyeckue AeiicTBUA:

YMCHHA UCII0JIB30BATH HpI/IéMBI JIOTUYECKOI'o MBILIJICHWA IPHU OCBOCHUU 3HAHUM: PacCKpbIBaTh CMBICII XUMHUYECKUX HOHATUH (BBII[GJ'IS[TI) X XapaKTCPHBIC
IMpU3HAaKHW, YCTaHABJIMBAaTh B3aMMOCBA3b C APYTUMHU HOHHTI/IHMI/I), HUCIIOJIB30BAaTh IOHATUA OIS0 O6T)HCHCHI/I$I OTACJIBHBIX (I)aKTOB nu ﬁBHeHHﬁ, BI)I6I/IpaTB OCHOBaAHUsA
U KpUTCPUHN T KIIaCCI/I(bI/IKaHI/H/I XUMHWYCCKHUX BCIICCTB U XUMHUYCCKUX peaKHHﬁ, YCTaHaBJIUMBATh NPUYUHHO-CJIICACTBCHHBIC CBA3U MEKAY 06BeKTaMI/I HU3Yy4YCHHA,
CTPOUTD JIOTHYCCKHUE PACCYKACHUA (I/IHI[yKTI/IBHBIe, OCAYKTUBHBLIC, 11O aHaJIOFI/II/I), J€J1aTh BBIBOJABI U 3aKJIIOUCHU A,

YMEHHUE MMPUMECHATH B MPOLCCCE MMO3HAHUA MMOHATUA (Hpe}lMeTHBIe 158 MeTaHpe)IMeTHBIe), CUMBOJIMYCCKHEC (3HaKOBBIe) MOZACIIU, UCIIOJIB3YEMBIC B XUMHHU,
HpeOGpaSOBBIBaTB MHUPOKO IMPUMECHIACMBIC B XUMHWU MOJCJIBHBIC MPEACTABICHUA — XUMHUYECKUH 3HAK (CI/IMBOH BHCMGHTa), XUMHNYCCKast Q)opMyna 1 YpaBHCHUC
XUMHUYECKOH pC€aknn — Ipu PEIICHUU yqe6HO'HO3HaBaTeHI)HBIX 3agad, C y‘IéTOM OTUX MOICJIIBHBIX HpeﬂCTaBHeHI/Iﬁ BBIABJIATE M XapaKTECPU30BaThb
CYIIECTBCHHBIC IMTPU3HAKU N3Yy4YaCMbIX O6’beKTOB — XUMHNYCCKHNX BCIICCTB U XUMHUYCCKUX peaKuHﬁ, BBISABJISATH O6IHI/Ie 3aKOHOMCPHOCTH, IPUYUHHO-CIICACTBCHHLIC
CBsI3U U ITPOTUBOPEUUA B U3YUACMBIX IIPOLECCAX U SABJICHUAX.

Ba3zoBble uccae10BaTeIbCKHE AeiiCTBHUSA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBE MHCTPYMCHTA IMO3HAHHUA, a TAKXKE B Ka4€CTBE OCHOBBI JJId q)OpMI/IpOBaHI/ISI THUIIOTE3HBI I10
IIPOBEPKE NPAaBUIILHOCTH BbICKA3BIBAEMBIX CyH(ﬂEHHﬁ;

NpUOOpEeTEHHE OMbITa MO IUIAHUPOBAHUIO, OpPraHM3aIllMd U TPOBCICHUIO YYCHHUYCCKHX OSKCIIEPUMEHTOB, YMEHHE HAON0JaTh 3a XOIOM IIpoliecca,
CaMOCTOSTEIbHO MPOTHO3UPOBATh €0 Pe3ybTaT, (GOPMYIUPOBAaThH 00OOIICHHS M BBIBOJBI MO Pe3yJIbTaTaM MPOBEACHHOTO OIbITa, UCCIICIOBAHMUS, COCTABIISTh
OT4€T O MPOJIEITaHHOH padoTe.



Pa6ota ¢ undopmanueii:

YMEHHUE BBIOMPATh, aHAJIU3UPOBATh U HHTEPIPETUPOBATh MH(OPMALIMIO PA3IUYHBIX BUJOB U (OPM MPEICTABICHHUS, IIOIy4aeMyl0 U3 Pa3HbIX HICTOUHHKOB
(HayyHO-TIOIyJIIpHAsL JIMUTEpaTypa XUMHUYECKOTO COAEP)KaHMA, CIPaBOYHbIE MocoOus, pecypcsl VHTepHETa), KPUTHYECKH OLECHHMBATh NPOTHUBOPEUMBYIO HU
HEZ0CTOBEPHYIO HH(OPMAITHIO;

YMEHHUE IPUMEHSTh Pa3lIUYHbIe METObI U 3aIPOChl IPU MIOUCKE U 0TOOpe MHGOPMALIMH U COOTBETCTBYIOIINX AAHHBIX, HEOOXOANMBIX 7SI BBIIIOJHEHHUS
y4eOHBIX U MO3HABATENBHBIX 337a4 ONPENeIEHHOTO THIIA, IPUOOPETEHNE OMbITa B 00JIACTH HCIIOIb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX T€XHOJIOTHH,
OBJIAJICHUE KYJIBTYpPOH AaKTHBHOI'O MWCIOJb30BAHUS PA3IUYHBIX IOWCKOBBIX CHCTEM, CaMOCTOATENIBHO BbIOMpPAaTh ONTHMANbHYIO (OpMY MpelncTaBiIeHUsS
nHGOPMALIUH U WUTIOCTPUPOBATH PEIIAEMbIE 3a/1a4l HECIOKHBIMU CXEMaMH, AMarpaMMaMy, ApYyruMu ¢popMamu rpaduku 1 uX KOMOHMHALMSIMU;

YMEHHE HCIOJIb30BaTh W AHAIM3MPOBATh B Ipolecce Y4eOHONW M HCCIEeNOBATENILCKOW AEATENbHOCTH HH()OPMAILMIO O BIMSHUHU IPOMBIIIICHHOCTH,
CEJBCKOT0 X03SICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH NpUPOIHOM cpeapl.

KoMMyHMKaTHBHBIE YHUBEpPCaJIbHbIe YueOHble JelicTBUSL:

YMEHHsI 337aBaTh BOMPOCHI (B XOe Auanora u (Miu) IUCKYCCHH) IO CYIIeCTBY 00CYKIaeMOl TeMBbI, (POpMyIHpPOBATh CBOW MPEIIOKEHNS OTHOCUTEIEHO
BBINOJIHEHNS TIPEATIOKEHHON 3a1a4H;

YMEHUS MPEICTaBIATh [TOJYUECHHBIE Pe3yIbTaThl MO3HABATEIBHOMN NESITEIbHOCTH B YCTHBIX U IMMCBMEHHBIX TEKCTaX; A€aTh IMPE3CHTALUIO Pe3yIbTaTOB
BEITIOJTHEHHUS XHMHYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OIIBITA, JTA00PATOPHOH paOOTHI MO UCCIIEIOBAHUIO CBOICTB BEIIECTB, yUEOHOTO TIPOEKTA);

YMEHUS y4eOHOI0 COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIbHOM U UCCIEIOBATENbCKON ASSTEIbHOCTH MIPH PELICHUH BO3HUKAIOIINX
npobieM Ha OcHOBe yuéra OOIIMX MHTEPECOB M COIJIacCOBaHMS MO3MLUI (00CYyX)HeHHs, 0OMEH MHEHHSMH, «MO3TOBbIE IITYPMBD», KOOPAUHAINSA COBMECTHBIX
NeWCTBUM, OIlpeaesICHHEe KPUTEPUEB 10 OLIEHKE KaueCcTBa BHIIIOJTHEHHON paboOTHI U APYTHE).

PeryasiTuBHBIEC yHHBepcaJIbHbIE y4eOHbIe elCTBUSA:

YMCEHHE CaMOCTOATCIIbHO ONPEACTIATE HEIN ACATCIIBHOCTH, IIJIAaHUPOBATh, OCYHICCTBIIATE, KOHTPOJIMPOBATh U IIPU HCOGXO}II/IMOCTI/I KOPPEKTHUPOBATHL CBOIO
JCATCIIBHOCTD, BI)I6I/IpaTB HauoOoJee B(b(beKTI/IBHBIe CII0COOBI PEHICHUA yqe6HBIX 1 ITIO3HABATCJIBHBIX 3aJ1a4, CAMOCTOATCIIbHO COCTABJIATh UJIM KOPPECKTUPOBATH
MPEUIOKEHHBIH aJITOPUTM JEHCTBUI MPH BBIMOJHEHUH 33aJaHUN C y4ETOM IONYyYCHHUS HOBBIX 3HAaHU 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEaKIHsIX,
OLICHMBATH COOTBECTCTBUC MOJTYYCHHOT'O PE3yJibTaTa 3asIBJICHHOM e, yMCHHUE UCIIOJIb30BATh U aHAJIM3UPOBATH KOHTCKCTHI, IIPEJIaracMaI€ B YCIIOBUA SaHaHHﬁ.

HPEJIMETHBIE PE3YJIBTATDI
B cocraBe mpeaMeTHBIX pe3yabTATOB 10 OCBOCHUIO OOS3aTENBHOIO COJIEPXKAHHWS, YCTAaHOBIEHHOTO AaHHOW (eaepanbHON pabodell MporpaMMoi,
BBIICJISIIOT: OCBOCHHBIC OOYYarOIIMMHUCS HAydHbIe 3HAHMS, YMEHHS W CIIOCOOBI JICHCTBWIA, crelupuveckue IS NPeaIMETHOH o0iacth «XUMHS», BUIbI
ACATCIIBHOCTH 110 ITOJIYYCHHUIO HOBOI'O 3HAHUsA, €TI0 UHTECPIIPETAllNH, Hp606paBOBaHI/IIO " IPUMCHCHHIO B PA3JIMYHBIX y‘-Ie6HI)IX " HOBBIX CUTyallUAX.
K koHIty oOyueHus B 8 Kjiacce npeMeTHbIe Pe3y/IbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y O0YUAFOIIUXCS YMEHHIA:
®  DPACKpBIBaTh CMBICT OCHOBHBIX XWMHYECKHMX IOHSATHH: aTOM, MOJIEKYJd, XMMHUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS W HEOTHOPOIHAS), BaJEHTHOCTb, OTHOCHUTEIbHASI aTOMHAs W MOJEKYJSpHas Macca, KOJIMYECTBO BEIIeCTBa, MOJb, MOJIIpHAs Macca,
MaccoBasi J0JsI XMMHYECKOTO 3JIEMEHTa B COEIMHEHHH, MOJISIPHBIA 00BEM, OKCHA, KHUCIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPHULIATEILHOCTD, CTEIEHb
OKHCJICHUA, XUMUYCCKas pCaKnus, KJ'IaCCI/I(I)I/IKaHI/IH peammﬁ: PCaKMn COCAMHCHHA, PECAKIIUN PA3JIOKCHUA, PCAKIIMN 3aMCIICHUA, pCaKINU 06MeHa,
9K30- M JHJIOTEPMUYECKHE PEAKIIMH, TETUIOBOM A(QQEKT peakiuu, SIpO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHasi OpOWTalb, pajuyc aTroma,
XMMUYECKasi CBsI3b, OJISIPHAs U HETIOJISIPHAs! KOBAJIEHTHAs CBsI3b, HOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas JOJIs BellecTBa (IpOLeHTHAs
KOHIICHTpAITUS) B PaCTBOPE;
®  JIIIIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XUMHUECKUX MTOHATHH U IPUMEHSATH 3TH MOHATHS IPH OMMCAHNUH BEIIECTB U UX MPEBpAILEHU];



HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIS COCTABICHHS (DOPMYII BEIIECTB U YPABHCHUI XMMUYCCKUX PEAKIIHIA;

OTIPEAETATh BaJCHTHOCTh AaTOMOB DJIEMEHTOB B OWHApHBIX COEAMHEHHUSAX, CTEIIEHb OKHCICHHS OJJIIEMEHTOB B OWHApHBIX COCIWHEHWSIX,
MPUHAJUICKHOCTh BEIIECTB K ONpEACIEHHOMY KJaccy COCIUHCHMI 1Mo (opMysiaM, BHJ XHUMHYCECKOW CBS3U (KOBAJICHTHAs W WOHHAs) B
HEOPTraHWYECKUX COCTUHCHUSIX;

packpsiBaTh cMmbici [lepuoanueckoro 3akona JI. 1. MeneneeBa: 1eMOHCTPUPOBATh TOHUMAHKUE NIEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX
JJIEMEHTOB OT WX MOJIOKeHus B Ilepmogmdeckoii crcteme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHOTO
Y4eHHUs, 3aKOHa ABOTazipo;

OIKCHIBATh M XapaKTePU30BaTh Ta0MM4HyI0 hopmy [lepruomuueckoii CHCTEMBI XUMUYECKHUX DJIEMEHTOB: Pa3jinyaTh MOHATHS «TJIaBHAs moarpymma (A-
rpynma)» u «mnobouHas moarpynmna (b-rpymma)», Mample w OoNbIINe TEPHOABI, COOTHOCHTh O0003HAYEHHS, KOTOpBIE WMEIOTCS B TaOiwmIe
«Ilepnoandeckas cucteMa XuMu4eckux dnmeMeHToB [I. M. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHMHUYECKUX IEMEHTOB
(cocTaB u 3apsif a1pa, o0IIee YHCIIO0 AIEKTPOHOB U PACTIpEIeTICHHE X IO SIEKTPOHHBIM CIIOSM);

KJ'IaCCI/I(bI/IIH/IpOBaTB XUMHUYCCKUC DJICMCHTBI, HCOPraHMYCCKUEC BCIICCTBA, XUMHWUYCCKHUE PCAKIIUHN (HO YUCIIy W COCTaBy YYaCTBYIOIIHMX B pC€aKIHU
BEIIECTB, M0 TEIIOBOMY d(h(deKTy);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEMIECTB PAa3IMYHBIX KJIACCOB, MOJATBEPXKAAs OMHCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

MIPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBHUCHMOCTH OT WX KA4eCTBEHHOTO COCTaBa, BO3MOXXKHOCTH TNPOTEKAHHWS XUMHUYECKHUX NpEeBpaIlleHUuil B
Pa3IUYHBIX YCIOBUSX; BBIYHCISATH OTHOCHUTEIHHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO OO0 XHMHYECKOTO DIIEMEHTa IO
(hopMyIe CoeIMHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOANTH PACUETHI 110 YPABHEHUIO XUMHUECKOM PEaKIni;

MPUMEHSTh OCHOBHBIC ONEpAIMH MBICTUTEIBHON JEATeNIbHOCTH — aHajlW3 W CHHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEeMATH3AIINIO, KiacCu(UKAIIHIO,
BBISIBJICHHE TTPHYNHHO-CIICJICTBEHHBIX CBA3EH — JUIA M3YYCHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIi, €CTeCTBEHHO-HAYYHBIE METO bl TO3HAHUS —
HaOII0/IeHNEe, U3MEPEHNE, MOJIETNPOBAaHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN);

CJIEIOBATh MPABUJIAM IOJIb30BAHUS XUMUYECKON TIOCYI0M 1 TabopaTOPHBIM 000PYOBaHNEM, a TAKXKE MPaBHJIaM OOpAIEHHs C BEIIECTBAMH B
COOTBETCTBHUHU C HHCTPYKLHUSIMH IO BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIIBITOB I10 MOJYYEHUIO U COOMPAaHHIO ra3000pa3HbIX BELIECTB
(Bomopoza 1 KUCIOpo/1a), MPUTOTOBICHHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JIeH pacCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U NPOBOANUTH
XHUMUYECKUE SKCIIEPUMEHTHI TI0 pACIIO3HABAHUIO PACTBOPOB MIENIOUEH U KUCIOT ¢ IOMOIIBIO HHAWKATOPOB (JIakMyc, peHondTarenH, METHIOPAHXK U

Ipyrue).

TEMATHYECKOE INIAHUPOBAHHUE

Ne HanmeHnoBaHue pa3enos U TEM IPOrpaMMbl KonunuecTBo yacos DnekTpoHHbIE (IUPPOBEIC)
n/m Beero| KourposbHbie I[MpakTuyeckue obpasoBaTebHbIE PeCypChl
paboTeI paboTe
Paspea 1. [leppoHayanbHbIe XUMAYeCKHe TIOHATHSI
1.1 | Xumusa — BaxxHas 00JIACTH €CTECTBO3HAHMS U IPAKTHIECKON 5 2 Bu6immoreka [IOK
JIEATELHOCTH YEI0BEKA https://m.edsoo.ru/7f41837¢c
1.2 |BemecTBa U XUMHYECKUE PEAKIIAN 15 1 bubmmoreka [IOK



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

No HanmMenoBanme pa3ieinoB U TEM IPOTPaMMBbI KonmgecTBo acoB DeKkTpoHHbIE (LIU(POBHIC)
n/n Beero| KourposnbHbie I[IpakTryeckue 06pasoBaTebHbIC PECypChI
paboThI paboThI
https://m.edsoo.ru/7f41837¢c
Uroro mo pazneny 20
Pa3znen 2. BaxkHelinmue npeacTaBuTe I HEOPTAaHHYECKUX BellleCTB
2.1 |Boszayx. Kucnopoa. [lonsitre 06 okcumax 6 1 Bubmmoreka [TOK
https://m.edsoo.ru/7f41837c
2.2 |Bopopon. ITonsitue o KMCIOTax U COTAX 8 1 Bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢c
2.3 |Bopa. PactBopsl. [Tonsrue 06 ocHOBaHUSIX 5 1 1 Bubmmoreka [TOK
https://m.edsoo.ru/7f41837¢c
2.4 |OcCHOBHBIE KJIaCChl HEOPraHUUECKUX COSANHEHHUN 11 1 1 Bu6mmoreka [TOK
https://m.edsoo.ru/7f41837¢c
Hroro o pasneny 30

Paznen 3. [lepuoguuecknii 3axon u Ilepuonnueckasi cucrema xumuueckux 3aemenToB . U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKAS CBS3b.
OKHCIUTETBLHO-BOCCTAHOBUTEIbHbBIE PeaKIIun

3.1 |[lepuomuueckuii 3akoH u [leproanyeckas cucTeMa XUMHUIECKUX 7 But6immoreka [TOK
anemenToB JI. . Menneneera. CTpoeHue atoma https://m.edsoo0.ru/7f41837¢
3.2 |Xumnueckas cBsizb. OKHCINTENFHO-BOCCTAHOBUTEIILHBIC PEAKIH 8 2 Bu6immoreka [TOK
https://m.edsoo.ru/7f41837c
Uroro no pazneny 15 Bu6immoreka [TOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 Bubnunoreka [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 6
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IIOYPOYHOE INTAHUPOBAHUE

Ne Tema ypoka KosinyecTBo yacoB Jata J/ieKTpOHHbIEe IUPPOBLIE
n/n Bcero| Kontposbhbie | Mpaktuueckue | N3Y1eHHs o6pa3oBaTeJibHble PeCyPChI
paboThl paboThl
1 |IIpeameT xuMuM. Posib XUMHH B )KU3HU YesioBeKa. Tesa 1 bu6anoTteka LJOK
Y BellecTBa https://m.edsoo.ru/ff0d210c
2 |TloHaTHe 0 MeTO/axX MO3HAHMS B XUMHUH 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0d227e
3 |llpakTuueckas pa6ota Ne 1 «[IpaBusia paGoThl B 1 1 Bu6auoTteka [JOK
JlabopaTopUu U NPUEMBI 0OpallleHHs C JabopaTOPHbIM https://m.edsoo.ru/ff0d23dc
0060pyZJ0OBAaHUEM»
4 |Yucrble BemecTBa U cMecH. Coco6bl pasiesieHus 1 bubanoreka LIOK
cMecen https://m.edsoo.ru/ff0d26ca
5 |MpakTuyeckas pabora Ne 2 «Pa3jesneHue cMecel (Ha 1 1 BubsnoTeka LIOK
npyuMepe OYUCTKU TOBAPEHHOM COJIU)» https://m.edsoo.ru/ff0d28c8
6 |ATOMBI U MOJIEKYJIBI 1 Bu6auoTteka [JOK
https://m.edsoo.ru/ff0d2a6¢
7 |XuMUYecKue 37eMeHThbl. 3HaKH (CUMBOJIbI) XUMHUUYeCKUx | 1 Bu6auoTteka LJOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IpocThie U CJIOKHBIE BELEeCTBA 1 Bbubanoreka LIOK
https://m.edsoo.ru/ff0d2a6c¢c
9 |ATOMHO-MOJIEKYJ/ISIPHOE YYEeHHE 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ff0d2d50
10 |3aKoH MOCTOSIHCTBA COCTaBa BelleCcTB. XMMHYecKas 1 bu6auoreka IJOK
dopmyna. BasieHTHOCTb aTOMOB XUMHUUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 |OTHocuTenbHas aToMHas Macca. OTHOCUTeIbHaAs 1 bubanoTeka LIOK
MoOJIEKYJIsIpHas Macca https://m.edsoo.ru/ff0d323c
12 |MaccoBas [0J11 XUMHUYECKOTr0 3JIeMEHTA B COeJUHEHU 1 bu6auoTteka [JOK

https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

Ne Tema ypoka KosinuecTBO 4acoB JaTa J/ieKTpOHHbIEe IUPPOBLIE
n/n Bcero| KouTposbhbie | [paktuueckue | H3YI€HHA o6pa3oBaTesibHble PeCyPChI
paboThl paboThl
13 |KosmyecTBo BemecTBa. MoJib. MoJisipHast Macca 1 bubanoreka LIOK
https://m.edsoo.ru/ff0d5230
14 | dusnyeckue U XUMHUYECKHe ABJIeHUA. XUMHU4YecKas 1 bu6anoTteka LJOK
peaknusa https://m.edsoo.ru/ff0d37fa
15 |[Ipu3HaKH U yCI0BUS MPOTEKAHUS XUMHUYECKUX 1 bubsaunoTeka [JOK
peaknumn https://m.edsoo.ru/ff0d3a16
16 |3akoH coxpaHeHHUs MacChl BelleCTB. XUMHUYECKHUE 1 bubanoTeka LIOK
ypaBHEHUs https://m.edsoo.ru/ff0d3b88
17 | BpryMcieHHUs KOJMYeCcTBa, MacChl BellleCcTBa 10 1 bubanoreka LIOK
ypPaBHEHHUSM XUMUYECKUX peaKIUn https://m.edsoo.ru/ff0d5708
18 |Knaccudukanus XMuMUYeCKUX peaKkui (CoeuHEHUS, 1 bubanoreka LIOK
pa3JioXKeHHus, 3aMellleHUs], 00MeHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JIoMOHOCOB — y4EHBIH-3HI[UKJIONEIHUCT. 1 Bu6anoTeka LJOK
060611leHHE U CUCTeMaTU3alUsl 3HAaHUU https://m.edsoo.ru/ff0d40c4
20 |KoHTposbHasg pabota N2l o TeMe «BelecTBa 1 1 1 Bu6snoTeka LIOK
XUMHYECKUEe peaKLuu» https://m.edsoo.ru/ff0d4290
21 |Bo3ayx — cMmech ra3oB. CoctaB Bo3ayxa. Kuciopos — 1 bubaunoreka LIOK
3JIEMEHT U NpocToe BelecTBo. 030H https://m.edsoo.ru/ff0d448e
22 |@usuyeckre U XUMHUYECKHE CBOMCTBA KUCJI0POa 1 Bbubanoreka LIOK
(peakiu okucaeHus, ropeHue). [loHsaTue 06 okcuaax https://m.edsoo.ru/ff0d4614
23 |Cnoco6bl MoJIydyeHHs] KUCJI0PO/ia B JIaOOPAaTOPUHU U 1 BbubsauoTteka [IOK
npoMbllIeHHOCTH. [I[puMeHeHHe KHca0poia https://m.edsoo.ru/ff0d497a
24 | TensioBo¥ 3¢ PEeKT XMMHUYECKOUN peaKINH, TOHSATHE O 1 Bu6auoTteka LJOK
TEPMOXUMHUUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
3HJ0TEPMHUYECKUX PeaAKIUAX
25 |TonsuBo (HeThb, yrosib U MeTaH). 3arpsi3HeHue 1 Bu6auoTteka LJOK
BO3/1yxa, CIOCOOBI ero npeoTBpalleHUs https://m.edsoo.ru/ff0d4c4a
26 |[IpakTrueckas pa6oTta N2 3 no Teme «IlosydyeHue u 1 1 Bu6auoTteka [JOK

co6rpaHue KUCI0pPO/Ja, U3YYEHHUE er0 CBOMCTB»

https://m.edsoo.ru/ff0d4ae?2
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Ne Tema YPOKa KosinuecTBo yacoB Z[aTa 3JIeKTp0HHbIe I_I,I/I(l)pOBbIe
l'I/l'I Bcero KOHTpOJIbeIe HpaKTI/I‘{eCKI/Ie HN3y4YEeHUdA O6pa3OBaTeJII:HbIe pecypcehol
paboThl paboThl
27 |BoJiopoj; — 3JIeMEHT U MPOCTOE BEL[ECTBO. 1 bu6auoreka IJOK
HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
28 |@usuyeckre U XMMHUYECKHE CBOHCTBA BOOPO/Ia. 1 bu6anoTteka LJOK
[IpuMeHeHUe BoLOpoOAa https://m.edsoo.ru/ff0d4dd0
29 |IloHATHE 0 KUCJOTAX U COJISAX 1 bu6sunoreka IJOK
https://m.edsoo.ru/ff0d50d2
30 |Croco6bl moJiydyeHHs: BOJOPOA B 1abopaTopuu 1 bubauoTteka [IJOK
https://m.edsoo.ru/ff0d4dd0
31 |llpakTryeckas pa6ora N2 4 o Teme «[losydyeHue u 1 1 Bu6auoTteka LJOK
cobrupaHue BOJAOPOa, U3yueHHe ero CBONCTB» https://m.edsoo.ru/ff0d4f42
32 |MossipHBIN 06'bEM ra3oB. 3aK0H ABOraJjpo 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ff0d542e
33 |BbruucieHus 06'bEMa, KOJIMYeCcTBa BellecTBa rasa Io 1 bubaunoreka LIOK
€ro U3BeCTHOMY KOJIMUEeCTBY BellleCTBA UJIH 00bEMY https://m.edsoo.ru/ff0d55a0
34 |BbluvcieHUsI 00'bEMOB ra30B 10 YPABHEHUIO peaKIU 1 1 bu6saunoTeka [JOK
Ha OCHOBE 3aKOHA 00'bEMHBIX OTHOLIEHU! ra30B https://m.edsoo.ru/ff0d5708
35 |dusuyeckre U XMMHUYECKHE CBOHCTBA BOJIbI 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0d587a
36 |CocraB ocHoBaHUU. [loHsATHE 06 MHAMKATOpPAX 1 bubauoTeka LIOK
https://m.edsoo.ru/ff0d59e2
37 |Boja Kak pacTBOpHUTeJb. HachblllleHHbIE U 1 Bubanoreka LIOK
HeHachblllleHHbIe pacTBopbl. MaccoBasi [10Jis BellleCTBa B https://m.edsoo.ru/ff0d5b40
pacTBope
38 |llpakTuuyeckas pa6ora Ne 5 no TeMe «I[IpurotoBsieHue 1 1 BubsnoTeka LIOK
PacTBOPOB C ONpe/leJIEHHOW MacCOBOM 0J1e https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOrO BellecTBa»
39 |KonTposibHas pa6ota N22 no teme «Kucsiopog,. 1 1 Bubaunoreka LIOK
Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 |Okcubl: cocTaB, KJaccudUKalys, HOMEHKJIaTypa 1 bu6auoTteka [JOK

https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d664e

Ne Tema ypoka KosnyectBo yacoB Jata J/ieKTpOHHbIEe IUPPOBLIE
n/n Bcero| Kontposbhbie | Mpaktuueckue | N3Y1eHHs o6pa3oBaTesibHble PeCyPChI
paboThl paboThl
41 |IlonydyeHHe U XUMHUYECKHE CBOWCTBA KUCIOTHBIX, 1 Bbu6auoTteka [JOK
OCHOBHbBIX U aM($OTEPHBIX OKCU/IOB https://m.edsoo.ru/ff0d664e
42 |OcHOBaHMS: COCTAB, KaaccupUKalMsl, HOMEHKIATypa 1 bubsaunoTeka [JOK
https://m.edsoo.ru/ff0d67ca
43 |[losyyeHHe U XMMHUYECKHE CBOMCTBA OCHOBAaHUH 1 bubsaunoTeka [JOK
https://m.edsoo.ru/ff0d67ca
44 | KucnoTsl: cocTaB, Ki1accupUKaLusa, HOMEHKIATypa 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ffOdfee2
45 |TlosryyeHHe U XUMHYECKHE CBOWCTBA KUCJIOT 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ffOdfee2
46 |Cousu (cpeiHME): HOMEHKJIATyPa, CIIOCOOBI MOTyYeHUS, 1 BubauoTteka [IJOK
XHMHUYECKHe CBOMCTBA https://m.edsoo.ru/00ad9474
47 |TlpakTudeckas pa6ora Ne 6. PemeHue 1 1 bubsaunoteka [JOK
3KCIepHUMeHTa/bHbIX 33/1a4 110 TeMe «OCHOBHbIE https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTraHUYEeCKUX COeZJMHEHUN»
48 |T'eHeTHYecKas CBSI3b MEX/Y KJlacCaMU HeopraHuyeckux | 1 Bu6auoTteka LJOK
COeIMHEHUH https://m.edsoo.ru/00ad9a50
49 |060611eHHEe U CUCTEMATU3alLMa 3HAaHUH 1 bu6auoteka IJOK
https://m.edsoo.ru/00ad9cb?2
50 |KonTposibHas pabota N23 o TemMe "OCHOBHBIE KJIACChI 1 1 Bu6sanorteka LLIOK
HeopraHUYeCcKUX coeIMHeHUI" https://m.edsoo.ru/00ad9%e1la
51 |TlepBble MONBITKU KJIACCUPUKALIMU XUMUYECKHX 1 Bub6snoTeka LIOK
3sieMeHTOB. [loHATHe 0 rpynnax CXoAHbIX 3J1eMEHTOB https://m.edsoo.ru/00ad9ffa
52 |I[lepuoauyeckuii 3akoH u [lepruoguueckast cucTeMa 1 bu6anoTeka [IOK
XUMHU4YecKkux 3sieMeHTOB /l. U. MeHzeneeBa https://m.edsoo.ru/00ada52c
53 |[lepuoAbl, PYIIIBI, MOATPYIIbI 1 Bu6auoTteka LJOK
https://m.edsoo.ru/00ada52c
54 |Ctpoenue aTomoB. CocTaB aTOMHBIX siiep. U30TombI 1 bubauoteka JOK

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



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

Ne Tema YPOKa KosinuecTBo yacoB Z[aTa 3JIeKTp0HHbIe I_I,I/I(l)pOBbIe
l'I/l'I Bcero KOHTpOJIbeIe HpaKTI/I‘{eCKI/Ie HN3y4YEeHUdA O6pa3OBaTeJII:HbIe pecypcehol
paboThl paboThl
55 |CTpoeHue 3JIEKTPOHHBIX 060/I04EK aTOMOB 3JIEMEHTOB 1 Bu6sanoTteka LIOK
[lepuoguueckoit cuctemsl Jl. U. MeHaesneeBa https://m.edsoo.ru/00adaébc
56 |XapakTepHCTHKa XHUMHYECKOT0 3JIeMEHTa 110 ero 1 bubsaunoTeka [JOK
noJsioxkeHuto B [lepyuoauyeckou cucreme /l. U. https://m.edsoo.ru/00ada824
MengeneeBa
57 |3Hauenue [leproanyuecKoro 3aKoHa /st pa3BUTHS 1 Bub6anoTeka LIOK
HAayKH U npakTUKU. [l. U. MeHes1eeB — y4EHBIH, https://m.edsoo.ru/00ada96e
nejaror v rpaXkJjaHuH
58 |PesepBHbIi ypok. 0606I1eHHe U CUCTEMaTH3aliusl 1 1 bubsaunoteka [JOK
3HaHuM / Bcepocculickas npogepoyHas paboma. https://m.edsoo.ru/00adb33c
59 |KouTtposbHas pa6ota N24 o teme «CTpoeHHe aToMa. 1 1 Bubsnoreka LIOK
Xumuueckas cB3b» / Bcepocculickas npoBepoyHasi https://m.edsoo.ru/00adb486
paboTa
60 |3JIeKTPOOTPUIIATENBHOCTh AaTOMOB XUMHYECKHUX 1 bubauoTeka LIOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 |MonHag XMMHYecKas CBsI3b 1 Bbubanoreka LIOK
https://m.edsoo.ru/00adac34
62 |KoBasieHTHas MoJisipHasi XMUMU4YeCKasi CBS3b 1 Bu6auoTteka LJOK
https://m.edsoo.ru/00adaab8
63 |KoBasieHTHasl HenoJisspHasi XUMHUYecKasl CBSI3b 1 bu6saunoTeka [JOK
https://m.edsoo.ru/00adaab8
64 |CTeneHb OKHUCJIEHUA 1 bu6auoreka IJOK
https://m.edsoo.ru/00adae28
65 |OKHCIUTENTbHO-BOCCTAHOBUTE/bHbBIE PEAKIIMH 1 bu6snoTeka [IOK
https://m.edsoo.ru/00adb076
66 |OKMCIUTEIN U BOCCTAHOBUTEIH 1 bu6aunoreka IJOK
https://m.edsoo.ru/00adb076
67 |Pe3epBHBIN ypoK. [IpomexcymouHas ammecmayusi. 1 Bu6auoTteka LJOK

https://m.edsoo.ru/00ad9cb?2



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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Ne Tewma ypoka KosnmdecTBo 4yacos Jata JneKTpoHHbIE IUPPOBLbIE
n/n Bcero| KouTposbhbie | [paktuueckue | H3YI€HHA 06pa3oBaTe/IbHbIE PeCypPChl
paboThl paboThl
68 |Pe3epBHBIN ypok. 060611eHNE U CUCTEMATHU3ALUS 1 Bbu6auoTteka [JOK
3HaHUU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 6
IMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI
Kon
NPOBEPSIEMOT0 IIpoBepsieMble npenMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTebHOI NPOrPaMMbI OCHOBHOI'0 00111€er0 00pa30BaHus
pe3yiabTara
1 I[1o Teme: «IlepBoHAUANEHBIC XUMIYIECKUE TOHSTISDY
PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHATHIA: aTOM, MOJIEKYJa, XMMHUYCCKUIA JIEMEHT, POCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOTHOPOIHAS), BAJICHTHOCTh, OTHOCHTENIbHAS aTOMHAsI U MOJICKYJIIpHAs Macca, KOJIMIECTBO BEIIECTBA, MOJIb, MOJISIPHAST Macca,
11 MaccoBasi JOJII XHUMHUYECKOTO 3JeMEHTa B COCAWHCHHWH, MOJLSIPHBIA OOBEM, XHMHUECKas pEaKHus, KiIacCH(UKAIMS PpEaKnnui: peaKIuw
COCAMHEHMS, PEAKINH PA3IIOKCHUS, PEAKIH 3aMEIICHIs, PEakIuid 0OMEHa, 9K30- M DHIOTEPMHUYECKHE PEaKIUH, TEIUIOBOH 3ddekT peakium,
pacTBOp, MaccoBast JI0Jis BelecTBa (POIICHTHAS KOHIICHTPAIHSI) B PaCTBOPE
1.2 WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKHUX MOHSATHI ¥ MPUMEHSTH STH NOHSITHS IIPH OIMCAHUU BEIICCTB M UX IPEBPAICHUN
1.3 HCIIOJIE30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsi COCTABICHHUS (DOPMYJT BEIIECTB U YPABHCHHUI XUMHUICCKUX PEAKIIUiT
1.4 PacCKpBIBATH CMBICI 3aKOHOB COXPAHEHUS] MACChI BEIIECTB, IOCTOSHCTBA COCTABa, AaTOMHO-MOJICKYJIIPHOTO YUICHHS, 3aKOHA ABOTraipo
1.5 OTIPEJIEIISTH BAICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTIMHEHISIX
1.6 KJIacCU(HINPOBATE XUMHUYECKHE PEaKIMH (110 YHUCITy U COCTABY YYACTBYIOMIMX B PEAKIMH BEIIECTB, 110 TEINIOBOMY 3(h(deKTy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIPHYIO MacChl BEIIECTB
1.8 BBIYUCIISITh MACCOBYIO JTOJII0 XMMUYECKOTO 3JIEMEHTa 10 (hOpPMYJIe COCTHHCHHS,
19 BBIYHMCIIATH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSATH €CTECTBEHHOHAYYHBIE METO/IBI TO3HAHMS — HAOIIOICHNE, N3MEPEHHE, MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeabHBIA i MBICIICHHBIH)
2 ITo Teme: «BaxkHele npecTaBUTeNI HEOPTaHNYECKUX BEIIECTBY
2.1 PaCKpBIBATh CMBICIT OCHOBHBIX XHUMHUYECKHX IMOHSTHIA: OKCH, KACIOTa, OCHOBAHHE, COJIb
2.2 OMPEICIISITh MPUHAJISKHOCTD BEIIECTB K ONPEICIEHHOMY KJIacCy COeTUHEHHH 1o (hopMysiam
2.3 KJIaCCU(HUIIIPOBATH HEOPTaHIMYECKHE BEIIECTBA
2.4 XapaKTepH30BaTh (OMUCHIBATE) OOIIME XUMHUCCKIE CBOVWCTBA BEIISCTB PA3IMYHBIX KJIACCOB, IMOJTBEPIK/asl OMMCAHUE TIPUMEPAMHU MOJICKYJISIPHBIX



https://m.edsoo.ru/ff0d61c6

Kon

NpoBepsieMoro I[IpoBepsieMble npeaMeTHbIE pe3yJIbTaThl 0CBOEHHS OCHOBHOM 00pPa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusl
pe3yJbTara
YpaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKITHI
95 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX KayeCTBEHHOIO COCTaBa, BO3MOXKHOCTH MPOTEKAaHUS XUMHYECKUX MpeBpallleHHi
' B pasJIMYHbIX YCIOBUSX
CJIEJIOBATh IMPaBUJIAM IIOJIb30BAHUSI XMMUYECKON MOCYIOM M JabopaTOpHBIM 00OpYIOBaHHEM, a TakKe MpaBUiIaM OOpallleHUs C BEIIeCTBaAMU
B COOTBETCTBUU C MHCTPYKLHUSMU IO BBIMOJIHEHUIO JTa0OPATOPHBIX XUMUYECKHX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEILLECTB
2.6 (Bomopoza W KUCIOPOAa), MPUTOTOBICHUIO PACTBOPOB C OMpPENeIEHHON MAaCCOBOM JOJIEH pacTBOPEHHOTO BEMIECTBA, IUIAHUPOBATH U IPOBOIUTH
XUMHYECKUE 3KCIIEPUMEHTHI
[0 PACHO3HABAHUIO PACTBOPOB IIENI0YEH U KHUCIOT C HOMOIIBIO HHIUKATOPOB (JIAKMYC, (heHondTaNenH, METHIIOPAHXK U APYTHUE)
2.7 MIPOBOJIUTH PACUETHI IO YPAaBHEHHIO XUMHUECKOM peaKinu
3 ITo Teme: «Ilepmonnueckuii 3axkoH u [lepmonmueckas cucrema xumudeckux siemeHToB [[. 1. MenneneeBa. CtpoeHne aToMOB. XUMUYECKas
cBsA3b. OKUCIHUTEIbHO-BOCCTAHOBUTEIIHHBIE PEAKIUID)
31 PacKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHHU: SAPO aToMa, SJICKTPOHHEIA CIOW aToMa, aTOMHAas OpOUTaNb, pagnyc aToMa, XHMHUECKas
CB$I3b, IOJISIPHAS M HENOJISIpHAs KOBAJIEHTHAS CBS3b, DJIEKTPOOTPHULIATEIbHOCTh, HOHHAS CBSA3b, HOH, KATHOH, aHUOH, CTE€NIEHb OKHCIICHUS
3.2 KJIACCU(QHUIIUPOBATH XUMHUUECKUE SJIEMEHTBI
33 OITMCHIBATh U XapaKTepHU30BaTh TAOMUIHYIO (hopMy Ileproandeckoil cCHCTEMBI XUMHUECKIX DJIEMEHTOB: pa3Inyarh HOHITHS «TJIaBHAS [TOITPYIIIa
' (Arpynma)» u «mmodounas noArpynmna (brpymma)y, «Majbiey» U «00JbIITNE) TEPUOTBI
3.4 packpeiBaTh cMbich [lepuoguueckoro 3akoHa .M. MenzaeneeBa: 1eMOHCTpHUPOBATh MOHUMAaHUE MTEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYEC-
KHX 3JIEMEHTOB OT UX MosioxkeHus B [leproanueckoii cucreme
COOTHOCHTH 0003HAYCHNS, KOTOpbIe UMEIoTCsl B Tabnuie «[lepromudeckast cucteMa xummdeckux diaeMeHToB .M. MenzaeneeBay ¢ 4nuCIOBBIMA
3.5 XapaKTepUCTUKAMH  CTPOGHHUS  aTOMOB  XHMMHYECKHX  OJJIeMEHTOB  (CocTaB W 3aps]  Aapa, o0mee  YUCIO  DIIEKTPOHOB
Y pacipeJielieHUe UX 10 SJICKTPOHHBIM CJIOSIM)
3.6 OMPENIEIATh CTENEeHb OKUCISHHS 2JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
37 OIPENEIATD BUJL XUMHUYECKOH CBSI3U (xoBajyeHTHAS u HOHHAs)

B HCOPIraHNMYCCKUX COCANHCHUAX




INPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS
1 [lepBoHaYaIbHBIE XUMUUECKUE TTOHITHS
11 [Ipeamet xumun. Ponb XxuMun B )KM3HU 4YeloBeKa. XUMUS B cucTeMe HayK. Tema u BemecTBa. Dusndeckre CBONCTBA BEMIECTB. ATPEraTHOE COCTOSTHUE
' BEIECTB
1.2 [TonsiTre 0 MeTOAaX MO3HAHUS B XUMKH. YuCTHIe BenecTBa U cMecu. CriocoOBI pa3JieNieHns: cMecei
1.3 ATOMBI M MOJIEKYJTbl. XMMHUYECKHe neMeHThl. CUMBOJIBI XUMUYECKUX 3J1eMEHTOB. [IpocThle U Clo)KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHE
14 Xumudeckas ¢opmyrna. BaleHTHOCTP aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH MOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
' OTHOCUTENbHAs! MOJIEKYJIsIpHast Macca. MaccoBas 10Ji1 XMMHUYECKOT0 3JIEMEHTa B COeIMHEHUH
15 KonnuectBo BemectBa. Monb. MossipHast Mmacca. B3anMocBs3b KOJTUYECTBA, MACChl U YHCIa CTPYKTYPHBIX €IWHUI] BelecTBa. Pacuérsl mo gopmynam
' XUMHYECKUX COCTMHEHUN
16 dusnueckue U XUMHUUYECKUE SBJIEHHA. XHUMHYECKas peakuus U e€ NpU3HaKu. 3aKOH COXPAaHEHHs Macchl BEIIECTB. XUMHUYECKUE YpPaBHEHUS.
' Krnaccudukanms XuMuyeckux peakuuil (CoeTMHeHNs, pa3IoKeHHsI, 3aMelIeHus], 0OMeHa)
XUMHYECKUN SKCHEPHUMEHT: 3HAKOMCTBO ¢ XMMHMYECKOI MOCYZOH, ¢ MpaBUIaMu pabOTHl B Ta0OpaTOpUu M MpHEMaMM OOpalieHus C J1a00paTOPHBIM
000pyIOBaHHEM, U3yUECHUE U OMUCAaHUE (PU3UICCKUX CBOMCTB 00pa3oB HEOPraHMUCSCKIX BEUICCTB, HAOIIONeHIE (QH3HYecKUX (IUIABICHIE BOCKA, TAsHHE
JbJa, pacTUpaHUEe caxapa B CTYNKe, KHUIIEHHE M KOHJEHCalus BOIbl) M XMMHUYECKMX (TOpEeHHE CBEYH, IPOKAJMBaHHUE MEIHOW IPOBOJIOKH,
17 B3aMMOJICHCTBHE MeJla C KHUCJIOTOH) sIBJICHWH, HAONIOJIeHWEe ¥ OIMCaHWe MPHU3HAKOB MPOTEKaHUS XMMHUYECKHX peakiuid (pasliokeHHe caxapa,
' B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM Oapusi, pasioxenue ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aMMOJICHCTBHE Kelle3a ¢ PpAaCTBOPOM COJIU
mean(1l), m3yuenne crocoboB pazmeneHus cMmeceil (C TOMOIIBI0 MarHuTa, (ZUIBTPOBAHUE, BHINIAPUBAHKE, TUCTHILULIIU, XpoMaTorpadus), pOBEICHIE
OYNCTKH TTOBAPCHHON COJH, HAONIONEHWE W ONHCAaHWE PE3yNbTATOB IPOBEICHHUS OIBITA, MILTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHHE
MOJIeNIei MOJIEKYJI (IIIapOCTEP>KHEBBIX )
2 Baxneilume npenctaBUTeIN HEOPraHUYECKUX BEILIECTB
Bozayx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — ajieMeHT U mpocToe BemiecTBo. HaxoxkaeHne Kuciopoaa B mpupojie, pu3nuecKkue u XuMUIeCKHue
2.1 cBoiictBa (peakiuu ropeHus). Oxcunabl. [Ipumenenune kucinopoaa. CriocoObl MOMYYSHHUS KHCIOPOa B 1a0OPaTOPUH M MPOMBIIUIEHHOCTH. KpyroBopoT
KHCIIoposa B mpupoe. O30H — aIuIoTponHast MOAH(UKAIHS KUCIOPOa
99 TemnoBoii 23pdeKT XUMIUECKOH peaknud, TEPMOXHUMHUYECKIE YPaBHEHHS, K30~ H SHIOTCPMHUUECKIE Peakiu. TOILIMBO: YTOIb U METaH. 3arps3HeHIe
BO3JyXa, YCUJICHHE TApHUKOBOTO AP eKTa, pa3pylieHHe 030HOBOTO CIOs
53 Bomopox — sneMeHT u mpocToe BemiecTBo. HaxoxaeHre BoJopoaa B MpHpoe, (HH3HUECKHE M XUMIYECKHE CBOWCTBA, MPHUMEHEHUE, CIIOCOOBI MOTyYCHHS.
Kucnors! 1 comm
24 MounsipHblil 00BEM ra3oB. Pacyérsl Mo XUMHYECKUM YPaBHEHUSIM
2.5 dusnueckue cBoiicTBa BoJbl. Boma kak pactBopurtens. PactBopel. HachblllieHHbIE M HEHACBHILIEHHBIE PacTBOpBL. PacTBOpHMOCTH BelIeCTB B BOJE.




Kon

npOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

MaccoBas 054 BEIIECTBa B pacTBOpe. XMMUYECKUe cBoMcTBa BoAbl. OCHOBaHUS. Ponb pacTBOPOB B MpUpOJiE U B KU3HU uesoBeka. KpyroBopot BojibI B
npupone. 3arps3HeHue NpUpoHbIX Bod. OXpaHa U OUUCTKA IPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHnid. Oxkcuapl. Kimaccudukanus OKCUIOB: coseoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aMdoTepHbIE) U
HecolieoOpasyromue. Homenkiatypa okcuaoB. dusnyeckrie 1 XUMUYECKHAE CBOWCTBA OKCUIOB. [1oydeHne OKCHIoB

2.7

OcHoBanus. Knaccudukanuus ocHOBaHMHN: IENOYM M HEpaCTBOPUMBIE OCHOBaHHUS. HoMeHkiaTtypa ocHoBaHUH. PU3MYECKHEe M XMMUYECKHE CBOWMCTBA
ocHoBanwmil. [Tonmyuenne ocHOBaHwMIA

2.8

Kucnotsl. Kinaccudukanus kucinor. Homenknarypa kucinor. @usnueckue U XUMUYeCKHe CBOicTBa KUCIOT. Pan aktusHocTu metaiuioB H.H. bekerosa.
Ilosrydyenue KUcaoT

2.9

Comm. Homenknatypa coneil. ®n3nueckne n xuMmudeckne cBorcTa coneld. [lomyuenue coneit

2.10

I'eneTnueckas CBS3b MEXKIY KJIaCCaMU HCOPTraHNYCCKUX COBI[I/IHeHI/Iﬁ

211

XMMHYECKHH HKCIIEPHIMEHT: KadeCTBEHHOE OIpefeleHHe COMCepikKaHMs KHCIOpoJa B BO3AyXe, MOIy4eHHE, cCOOMpaHWe, paclo3HaBaHWE W W3ydeHHE
CBOICTB KHCIIOpOJa, HAONIOJECHHE B3aMMOMCIHCTBHSA BEIIECTB C KHCJIOPOAOM M YCIOBHS BO3HHKHOBEHHS W IPEKpalleHHs TOpeHHs (moxapa),
O3HaKOMJICHHE ¢ 0Opa3ljaMH OKCHIOB U ONHUCAHHE MX CBOICTB, MONy4YeHHE, COOMpaHHUE, paclO3HABaHHE M M3yUEHUE CBOMCTB BOAOpOAa (TOpEHHE),
B3auMojielicTBre Bogoposaa ¢ okcunoM Meau(ll) (BozMoXKHO HUCTIOIBb30BaHUE BUIEOMATEPUAIIOB), HAOMOAeHHE 00Pa3L0B BEIIECTB KOIMYECTBOM 1 MOIIb,
HCCIe0BaHNEe OCOOSHHOCTEH PAaCTBOPEHMS BEIIECTB C PAa3MYHOM PACTBOPHMMOCTHIO, IPHTOTOBICHHUE PACTBOPOB C OMNPENeNEHHON MaccoBOW moner
PacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METAINIaMH (HATPHEM M KaJbIHeM) (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEPHAIOB), OTpeeeHe
pacTBOPOB KHUCIOT U LIENOYEH C MOMOIIBIO HMHIMKATOPOB, HCCIENOBaHHE OOpPa3loB HEOPraHHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB, HAOMIOIEHHE
W3MEHEHUS] OKPacKU HWHANKATOPOB B paCTBOpaxX KHUCIOT M LIeJoUeH, u3ydeHue B3auMoeiicTBust okcuaa menu(Il) ¢ pactBopoM cepHON KHUCIIOTHI, KUCIIOT
C MeTaljaMu, peakuil HelTpaau3aluy, MoJy4eHUEe HEPACTBOPHMBIX OCHOBAHMM, BBITECHEHHE OJHOrO METajla JPYTMM U3 PacTBOPA COJH, PELICHHE
SKCHEPHMEHTAIBHBIX 33Ja4 110 TeMe «BaxkHelne Ki1accbl HEOPraHW4eCKUX COEANHEHUID)

Iepnonmueckuii 3axoH u [leprnoanyeckas cuctemMa Xxumuiaeckux snemenToB J{. M. MenneneeBa. CTpoeHue aToMoB. XUMHUUEcKast CBsI3b. OKUCIUTEIBHO-
BOCCTaHOBUTENIbHBIE PEAKIIIH

3.1

IepBble TOMBITKH KIacCH(HUKAIMKA XUMHUYECKUX 3JIEMEHTOB. [IoHATHE O Tpynmax CXOAHBIX 3JEMEHTOB (IEJIOYHBIE M IIEeOYHO3EMEIbHBIE METallIb,
TaJIOTCHBI, HHEPTHBIE I'a3bl). DJIIEMECHTHI, KOTOPbIC 00pa3yioT aM(OTepHbIE OKCHUABI U THIPOKCHIBI

3.2

[Mepuoanueckuit 3akoH. Ilepmomnueckas cuctemMa xumudeckux siemeHToB J[.W. MenneneeBa. KopoTkomepuoaHas W JJIHHHOMEPUOAHAS (HOPMBI
Ilepuoguueckoir cuctembl xumudeckux 31eMeHTOB [[.M. MenneneeBa. Ilepuonbl u rpynmbl. @U3HUECKUNA CMBICT MOPSAKOBOIO HOMEpPA, HOMEpPOB
TIEpHOJIa ¥ TPYIIIHI BJIEMEHTA

3.3

Crpoenne aromoB. CoctaB aToMHBIX siiep. M3oTomsl. DnekTpoHBl. CTpoeHHE AIEKTPOHHBIX 000JI0YeK aTOMOB IMEpPBHIX 20 XMMHYECKHX 3JIEMEHTOB
Ilepuoguueckoir cuctemsl J[.M. MenneneeBa. XapakTepuCTHKa XHMHYECKOTO OJJIEMEHTa IO €ro mnouoxeHuro B Ilepuomnueckoid cucreme
J.1. Menneneera

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paguyca aTOMOB XHUMHUYCCKHUX JBJICMCHTOB, METAUIMYCCKUX W HEMCTAJLNIMYCCKUX CBOICTB TIO rpynmnaM U nepuoaam.
3HaueHHe Hepnoanqecxoro 3aKOHa 1 Hepnoaﬂqecxoﬁ CUCTCMbI XUMHUUYCCKUX 3JICMCHTOB IJIA PA3BUTUSA HAYKH U IIPAKTHKU. I[I/I MenjeneeB — y‘léHBIfI )41




Kon IIpoBepsieMblii 31eMeHT cOlepKaHusI

rpaxaaHuH
3.5 Xumudeckas cBsa3b. KoBaneHTHas (MoysipHasi U HENOJIsIpHAasi) CBA3b. DJIEKTPOOTPULIATEIFHOCTh XUMHUYECKUX d1eMeHTOB. MloHHas CBsI3b
3.6 Crenenb okuciieHus. OKHCIUTEIbHOBOCCTAHOBUTENBHBIE peakiuy. IIponecchl OKUCIeHNs U BOcCTaHOBIEHUsL. OKUCINUTENIN U BOCCTAHOBUTEIN

XUMUYECKUN SKCIIEPUMEHT: M3ydeHHe O00pa3lioB BELIECTB METAUIOB M HEMETaIOB, B3aUMOJEHCTBHE THIPOKCHIA IIMHKA C PAacTBOpAMH KHUCIOT U
3.7 miesovedf, MPOBEICHHE OIBITOB, MIDTIOCTPUPYIOIINX IIPHMEPHl OKHCIHTENFHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHHe, peakmuh pas3IoKEHUS,

COCITMHEHU)

MPOBEPSEMBIE HA OI'3 110 XUMUHU TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM TPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koa nposepsiemoro IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS OCBOEHUSI OCHOBHOM
TpeOOBaHMS o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI0 0011ero o0pazoBanus Ha ocHoBe PI'OC
1 IIpencraBnenue:

0 TI03HABAaEMOCTH SBJIICHWH TIPHPOABI, MOHMMaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HAayKH Kak o001acTu
11 COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIEHl KyabTyphl M MPAaKTUYECKOM MAEATETBHOCTH UEJIOBEKa B YCIIOBHUSX
COBPEMEHHOTO0 00IIEeCTBa; HIOHMMAaHHE MECTa XMMUHU CPEIH APYTHX €CTCCTBCHHBIX HAYK

1.2 O HaYYHbIX METOJaX IMMO3HAHWA, B TOM YUCJIC OKCIICPUMCHTAJIbHBIX U TCOPCTUICCKUX METOAAX HUCCJICAOBAaHNs BEIIECCTB U U3YyUCHUA

XUMHYCCKHUX peaKHHﬁ; YMEHHUEC HUCIOJIb30BATh MOJICIIN IJIsd 0OBsICHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 chepax npodeccHOHATBHONU NESTENBHOCTH, CBSA3aHHBIX C XMMHEH M COBPEMEHHBIMHM TEXHOJOTMSMH, OCHOBAaHHBIMH Ha
13 JOCTIDKCHMSAX XMMHUYCCKOH HayKd, YTO MO3BONMT OOy4alomMMCs paccMaTpHBaTh XHMHIO Kak cdepy cBoell Oymymiei
' npoecCHOHATBHON AEATENEHOCTH U ClIeNIaTh OCO3HAHHBIN BBIOOP XMMHH Kak NPO(QHILHOTO MpeaMeTa IpH Iepexo/ie Ha yPOBeHb

CpemHero ooIero oopa3oBaHusI

2 Brnanenue cucteMoli XUMHUYECKUX 3HAHUM U YMCHHE NPUMECHATb CUCTEMY XUMHUUYCCKUX 3HaHHI>i, KOTOpas BKIIKOYACT:

BaKHEHIINE XUMUYECKUE TIOHATHUS: XUMUUYECKHIA 3JIEMEHT, aTOM, MOJIEKYJIa, BEILIECTBO, IIPOCTOE U CIIOKHOE BEIECTBO, OTHOPOIHAS U
HEOJJHOPOJIHAS CMECh, OTHOCHTEIILHBIC aTOMHAs W MOJIEKYJIApHAst MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJIIPHbIH
21 00BEM, OKCHII, KUCIIOTa, OCHOBaHHUE, COJb (CPEeIHAA), XMMHUECKash Peakiys, PEakli COCANHEHNS, PEaKIMN Pas3IoKEeHHs, PeaKIiuy
' 3aMEIICHUS, Peakuuu OOMEHa, TEIUIOBOM 3(EKT peaklMy, 3K30- U 3HIOTEPMUYECKHE PEaKlHH, PacTBOp, MaccoBasi OIS

XUMHYCCKOI'o 3JIECMEHTAa B COCAWMHCHUH, MacCCOBasd [I0JI1 W MNPOUCHTHasd KOHICHTpalus BCIIECTBA B pPacTBOpPE, AAPO aroMma,

SHCKT‘pOHHLIﬁ cioi aroMa, aTOMHas 0p61/1Tam>, paanyCc atoma, BaJICHTHOCTb, CTCICHb OKHUCJICHUSA, XHMHYCCKAsA CBA3b,




Kon nposepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHS OCBOECHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC

AIIEKTPOOTPHLATENFHOCTD, TOMISPHAS W HEMOJISIpHAs KOBAJEHTHAs CBS3b, MOHHAS CBS3b, METAJUTMUECKAs! CBSI3b, KPHUCTAILTHICCKAS
peérka (aToMHasi, MOHHAsA, MeTAUIMYECKas, MOJIEKYJIsIpHAast), UOH, KATUOH, aHUOH, JIEKTPOJIUT U HEAJIEKTPOIIUT, dJEKTPOJIUTHUECKAs
JUCCOLMAINA, PEaKIIMM HOHHOTO 0OMEHA, OKICIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIH, OKUCIUTEIb U BOCCTAHOBUTE b, OKUCIICHHE 1
BOCCTAHOBIICHUE, DJICKTPOIIN3, XUMIUECKOE paBHOBECHE, OOpaTHUMbIe M HEOOpAaTHUMBIC PEaKIUH, CKOPOCTh XMMHUYECKOH peakIIvy,
katammzarop, [1JIK, koppo3us meTamios, criaBsl

2.2

OCHOBOITOJIAralOINe 3aKOHBI XMMHUU: 3aKOH COXpaHEHHWs] Macchl, nepuogudeckuii 3akoH JI.M. MenzaeneeBa, 3aKOH MOCTOSTHCTBA
COCTaBa, 3aK0H ABOTaapo

2.3

TEOPUHU XUMHUU: AaTOMHO-MOJIEKYJIIPHAs TEOPUS], TEOPHSI MEKTPOIUTUUECKON AUCCOLUALIIH

Brnanenue ocHoBaMU XUMHUYECKOM IrpaMOTHOCTH, BKJIFOUAIOIICH:

3.1

YMEHHE TPaBUJIIBLHO MCIOJIb30BaTh M3YYCHHBIE BELIECTBA M MaTepuanbl (B TOM YHCIE MHUHEpaJbHBbIE YHOOpEHHS, METaJUIbl H
CIUIaBbI, IPOAYKTHI MEPEPabOTKN MPUPOIHBIX UCTOYHHKOB YTIIEBOAOPOAOB (YIJIs, MPUPOAHOTO ra3a, HeTH) B OBITY, CEIHCKOM
XO3SHUCTBE,

Ha TIPOM3BOJICTBE M TOHUMAaHKE 3HAYCHHS KUPOB, OCIIKOB, YTIIEBOJIOB JIJIl OPraHU3Ma YeJIoBeKa; yMEHUE IPOTHO3UPOBATh BIIHMSHHE
BEIIECTB U XUMHUYECKUX MPOIIECCOB Ha OPTaHM3M YelIOBEKa U OKPYKAIOUIYIO TPUPOTHYIO CPELy

3.2

YMEHHUE HHTETPHUPOBATh XUMUIECKUE 3HAHHS CO 3HAHISMHE JPYTUX YIeOHBIX IPEIMETOB

3.3

HaJIM4YMe OMbITa PadOThl C Pa3IUYHBIMA HMCTOYHHKAMH MH(OpMAaIluu MO XUMHU (Hay4Has W HAy4YHO-TOMYJIApHAs JIUTepaTypa,

CJIOBapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMEHUEC O00BCKTUBHO OLICHUBATh I/IH(l)OpMaHI/II-O O BCHICCTBAX, HUX MNPEBpAlICHUAX U IMPAKTUYCCKOM MNPUMEHCHUHW WU YMCHUEC
HCIIOJIB30BaTh €€ IJIA peIICHUA y‘Ie6HO'H03HaBaTeHLHLIX 3aJga4d

BJIaI[eHI/Ie OCHOBAaMM MOHSATHHHOIO afnmnapara U CHUMBOJMYECKOI'O s3bIKa XHMHU JIsI COCTaBJICHUS (I)OpMy.]'I HCOPraHn4CCKux
BELIECTB, ypPaBHEHUI XUMUYECKUX peakiuii; ocHoBaMu xumuueckoil HomeHkatypbl (IUPAC u TpuBHanbHOR)

VMenue oObICHATE CBS3b MOJOKEHHUS JJIEMEHTA B Hepnonnqecxoﬁ CHUCTEMC C YUCJIOBBIMU XaPAKTCPUCTUKAMU CTPOCHUSI aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB u 3apsian saapa, 06Luee YUCIIO SHCKTpOHOB), pacnpeacaCHUuCM SJICKTPOHOB IO 3HCPIreTHYCCKUM
YPOBHAM aTOMOB IIEPBLIX TpéX MEPHUOA0B, KAJIMA U KaJIbIIUA

HpCI[CTaB.HeHI/Ie 0 HepHOHH‘-IeCKOﬁ 3aBUCMMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB (pazmyc aTroMa, 3J'IeKTpOOTpI/IL[aTeJ'IBHOCTB),
IMMPOCTBIX U CJIOXKHBIX BECIICCTB OT IMOJIOKCHHA 3JICMCHTOB B HepI/IOZ[I/I‘{eCKOf/'I CUCTEMC (B MaJibIX MEPHUOJax U I'IaBHBIX noz[rpyrmax)
1 3JICKTPOHHOT'O CTPOCHUA aTOMa

YMmenne knaccuUIMpOBaTh:

7.1

XUMHNYCCKHEC 3JICMCHTHI

7.2

HECOPIraHUYCCKHEC BCUICCTBA




Kon nposepsiemoro

IIpoBepsiemble TpeOOBaHUSA K NPEAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOCHHSI OCHOBHOM

TpeOoOBaHMS o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC
7.3 XUMHUUYECKUE PEAKITUH
8 YMeHue onpeneisiTh:
8.1 BaJICHTHOCTD U CTETICHb OKHCJICHUS XUMUYECKUX 3JIEMEHTOB, 3apsi]] HOHA
8.2 BUJ] XMMHUYCCKON CBSI3H U TUII KPUCTAUTNICCKON CTPYKTYPHI B COSIMHEHUSIX
8.3 XapaKTep Cpellbl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHUH )
8.4 OKHCJIUTENb ¥ BOCCTAHOBHUTEIh
9 YMeHue xapakTepr30BaTh GU3NUECKIE U XMMUYCCKUE CBONCTBA:
01 MPOCTHIX BeMeCTB (KHUCIOPOMA, O30H, BOIOPOI, TpaduT, aiMas, KpeMHHH, a30T, docdop, cepa, XjIop, HATpUH, Kaui, MarHHA,
' KaJIbLIUM, aIIOMUHUM, JKeNe30)
CIIO)KHBIX BEIIECTB, B TOM YHUCIIE WX BOAHBIX PAacTBOPOB (BOJA, aMMHAK, XJIOPOBOXOPOI, CEPOBOIOPOM, OKCHIABI W THUIPOKCHIIBI
9.2 metaiioB [-IIA rpymm, amomunus, meau (1), uunaka, xenesa (I u III), okcunstr yrnepona (II u IV), kpemuus (IV), azota u
' dbocdopa (Il u V), cepst (IV u VI), cepHucras, cepHas, a3otucras, a3oTHas, GocdopHas, yroipHasi, KpeMHUEBAs KUCIOTa U UX
coJn)
9 3 IMPOTHO3UPOBATL U XapaKTCPHU30BATH CBOMCTBaA BCHICCTB B 3aBUCHMOCTU OT UX COCTaBa U CTPOCHU:A, MPUMCHCHUC BCUICCTB B
' 3aBHCUMOCTH OT UX CBOWCTB, BO3MOKHOCTD IPOTEKAHMS XUMHUECKIX MPEBPALICHAHN B PA3IHMYHBIX YCIOBHIX
10 YMeHHU€E COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHMS PEAaKLIUii, B TOM YHUCJIE!
10.1 peaxIuii HOHHOTO OOMEHa
10.2 OKHUCIIUTEIIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYIIN) HEOPTaHUYECKHX BEIIECTB
10.4 MOATBEPKAAIOIMINX T€HETUYECKYIO B3AUMOCBS3b MEX]Ty HUMU
11 YMeHue BoIYUCIATh (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIBHYIO MOJICKYJIPHYIO U MOJIIPHYIO MacChI BEIIECTB, MACCOBYIO JIOJTI0 XHMHYECKOTO 3JIEMEHTA B COCTMHEHHUU
11.2 MacCOBYIO JIOJIO BEIIECTBa B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00beM ra3oB
114 10 YpaBHEHMSM XUMHUYECKHX PEAKIUI U HAXOAUTH KOJMIECTBO BEIIECTBA, 00BEM M MacCy PeareHTOB IUIH MIPOTYKTOB PEaKIuu
12 Bnanenue (3HaHuE OCHOB):
12 1 OCHOBHBIMH METOJaMU HAYYHOI'O IMO3HAHUA (Ha6J'I}OJIeHI/IC, N3MEPECHUEC, DOKCIICPUMCHT, MOZ[CHI/IpOBaHI/Ie) IIpru U3y4YCHUU BEIICCTB U
' XIMHYECKUX SIBICHHUI; yMeHHE c(hopMynrpoBaTh NpoOIIeMy B IPETIOKHUTE ITyTH €€ PeIIeHIs
12.2 0e30macHOl pabOThI ¢ XUMUYESCKUMH BEIIECTBAMH, XUMHUYECKOH IMOCYI0H 1 1a00paTOPHBIM 000pYI0BaHUEM




Kon nposepsiemoro

IIpoBepsiemble TpeOOBaHUSA K NPEAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOCHHSI OCHOBHOM

TpeOoOBaHMS o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC
TpaBWIaMH 0€30MaCHOTO OOpAaIIeHus ¢ BEIIECTBAMH, HCIOIB3YEeMBIMH B MTOBCEAHEBHOH JKU3HH, MIPAaBMIIAMH ITOBEICHUS B IIEIIIX
12.3 cOepeXeHUs 3I0pOBbs U OKpPY’KaIOLIe MPUPOJHON Cpeibl; MOHUMaHUe Bpeaa (OMacHOCTH) BO3JAEHCTBUA Ha JKUBBIE OpraHU3MbI
onpeenEHHbIX BEIIECTB, CIOCOO0B YMEHBIICHUS U MTPEJOTBPAILEHHUS UX BPEAHOTO BO3/IEHCTBHS
13 Hannane mpakTHYecKNX HaBBIKOB INIAHUPOBAHUS M OCYIIIECTBICHHS CICAYIONINX XUMHUICCKUX YKCIIEPAMEHTOB!
131 U3y4YCHNE W OMHUCAaHHE (PU3MUECKUX CBOMCTB BEHICCTB; O3HAKOMIICHHE C (PH3WYECKUMH W XUMUYECKUMH SIBICHISIMU; OIIBITHI,
' WIDTIOCTPUPYIOIIHE MTPU3HAKH ITPOTEKAHUS XMMUIESCKUX PEaKIii
13.2 H3yYEHHUE CITOCOO0B pa3JIeiCHUs cMece
133 MOJTyYeHHE KUCIIOPOAa U U3YUYEHUE er0 CBOWCTB; MOJyUY€HUE BOAOPOAA U H3YyUCHHUE ero CBOMCTB; MOJY4YEeHHE YITIEKHUCIIOTo ra3a u
' M3yYEHHUE ero CBOWMCTB; MOJyYeHHE aMMHaKa U N3yYeHHEe €ro CBOUCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MacCOBOM 10JIel paCTBOPEHHOIO BELIECTBA
135 IpUMEHEHIE HHINKATOPOB (JTaKMyca, METHIIOpamKa U (peHONPTaTIeHHA) A OTpeIeNICHHs XapaKkTepa CPeIbl B pacTBOpaxX KUCIOT H
' nieso4eil
HCCIICJOBAHNE U OIMMCAHNE CBOWCTB HEOPTAHIYECKHUX BEIIECTB PA3IMYHBIX KIIACCOB; M3YUCHHE B3aUMOJCHCTBHS KUCIIOT C METaJLIaMH,
13.6 OKCHJIaMH METAUIOB, PAacCTBOPUMBIMU U HEPAaCTBOPUMBIMYU OCHOBAHUSMH, COJIIMM; IIOJIY4YEHUE HEPACTBOPUMBIX OCHOBaHMI;
BBITECHEHHE OJIHOTO MEeTalljla JPYTUM M3 PaCTBOPA COJH; HCcenoBaHne aM(pOTEPHBIX CBOWCTB THAPOKCHUIOB aATFOMUHISI U IIMHKA
137 pellleHHe JKCIePUMEHTAIbHBIX 3a7ad Mo TeMaM: «OCHOBHBIE KIJIACChl HEOPTAaHMYECKHX COCMUHEHHI»;, «DIEKTPOIUTHYECKAs
' nucconanusy; «BaxkHenme HeMeTa/lIbl M UX COCIUHEHUS Y, « BakHele MeTamibl 1 UX COSIMHCHUSY
XMMHYECKUE 3KCIIEPUMEHTHI, WITIOCTPUPYIOIINE MIPU3HAKU MIPOTEKAHUSI PEaKlil MOHHOro OOMEHa; KaueCTBEHHbIC PEakIMM Ha
13.8 MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaxX WOHBI: XJOPHUI-, OpOMHUI-, HOOUA-, cyabdaT-, dpocdar-, kapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUJI-MOHBI, KATHOHBI AMMOHWSI, MAarHHS, KalIbIMsI, ATIOMUHMS, XKene3a (2+) u xkenesa (3+), mean (2+), nuHKa
14 Ywmenue:
141 TPEACTABIATh PE3YNBTATHl HKCHEPUMEHTa B (JOpPME BBIBOJOB, TOKA3aTEIBCTB, TPA(QUKOB M TAOJUI W BBIBIATH SMIHPHUCCKHE
' 3aKOHOMEPHOCTH
149 YCTAaHABIUBATEH CBSI3U MEXKAY peallbHO HAOIIONACMBIMUA XHUMHUYECKUMH SIBJICHUSMH W MPOIECCAMU, IPOUCXOISIIIAMHA B MaKpO- U
' MHUKPOMHpE, OOBSICHATH IPUIMHEI MHOT000pa3HsI BEIIECTB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHN

Kon

IIpoBepsieMblii 3JIeMEHT COJePKAHUS

1 HepBOHa‘-IaJH:HLIC XUMHYCCKUC TTOHATUSA




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1.1 Uuctele BenectBa U cMecu. CriocoObl pasiesieHus: cMeceit
1.2 ATOMBI 1 MOJICKYJIBL. XUMUYECKHUE dJIeMEeHTHl. CHMBOJIBI XUMHIECKUX AJIeMEHTOB. [IpocThIe 1 CI0)KHBIE BEIIECTBA.
1.3 Xummdeckas popMyna. BaleHTHOCT aTOMOB XUMHUYECKUX 37eMEHTOB. CTEIeHb OKUCIICHUS
14 3aKoH TOCTOSHCTBA cocTaBa BemecTB. OTHocWTenbHas aroMmHas Macca. OTHOCHTENbHas MOJEKYJspHas macca. MaccoBas 0TS XHMHYECKOTO
' 3JIEMEHTA B COSMUHEHUHN
1.5 KonmuectBo BemectBa. Monb. Mossipaas Macca. MossipHbIi 00bEM ra3oB. B3anMocBs3b KOIMYECTBa, MACCHI U YHCJIA CTPYKTYPHBIX €JIMHUI BEIECTBA
1.6 du3nyeckne 1 XMMIUECKHE SIBICHIS. XAMIUSCKast peakiysi U e€ Ipr3HaKu. 3aKOH COXPaHEHHsI MacChl BeeCTB. X UMHUIECKHE YPaBHEHHS
2 [Nepronuueckuii 3akoH u [lepuoauyeckas cucteMa xumudeckux anemenToB .M. MenneneeBa. CTpoeHne aTOMOB
21 [Tepuonnueckuii 3axoH. [lepnoanueckas cucrema xumudeckux smemenToB .M. Menneneesa. I[lepuonst u rpynmbsl. @U3nYecKuid CMBICH TOPSIAKOBOTO
' HOMeEpa, HOMEPOB TIEPHOJIa U TPYIIIIEI DIIEMEHTA
9 Crpoenne atomoB. CoctaB aToMHBIX sijiep. M3oTonbl. DnexTpoHbl. CTpoeHHE DIEKTPOHHBIX 000JI0YeK aTOMOB HepBhIX 20 XMMHUYECKHUX JIIEMEHTOB
' [Tepuonnueckoii cucremsr /.. Menneneesa
3aKOHOMEPHOCTH B HM3MEHEHHH CBOHCTB XHMHYECKHX OJJIEMCHTOB IIEPBBIX TPEX MEPHOAOB, Kaimus, KajupOus (pampyca aTroMOB,
2.3 3JIEKTPOOTPULIATEEHOCTH, METAJUNIMYECKUX U HEMETAUINYECKHX CBOWCTB) M MX COEJMHEHHIH B COOTBETCTBHH C IOJIOXKEHHEM 3ieMeHTOB B [lepuo-
JIMYECKON CUCTEME M CTPOCHHEM X aTOMOB
3 CTtpoeHue BeniecTsa
3 l Xumuueckas cBg3b. KoBajieHTHas (HOHHpHaH u HeHOHHpHaH) CBA3b. aﬂeKTpOOTpI/IL[aTeJ'H)HOCTI) XUMHUYECKUX »JeMEHTOB. MoHHAs CBS3b.
' MeTananyeckas CBs3b
32 THIBI KPUCTATUTMIECKUX PEIMIETOK (ATOMHAs, MOHHAS, METAJUTNIECKasl), 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THITA KPUCTAUIMYECKON PEIIETKH U BUIA
' XUMHUYECKOH CBSI3U
4 Baxxaeiimme mpeacTaBuTeNN HEOPraHMIECKHX BenecTB. HemeTauibl u ux coequHeHNs. MeTaulbl U HX COCIMHEHHS
Knaccudpukanuss ¥ HOMEHKIATypa HEOPTaHHYECKHX COCOMHEHHH: OKCHAOB (cosieoOpasyroliie: OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIE) U
4.1 HecoJieo0pasyrolire; OCHOBaHMA (IIEJIOYM M HEPACTBOPUMBIC OCHOBAHMS); KHCJIOT (KHUCIOpPOJICOAEpkKallue U OECKUCIOPOIHbIC, OTHOOCHOBHBIE H
MHOT'OOCHOBHBI€); COJIeH (CpEIHUX U KUCIIbBIX)
4.2 du3nyeckre U XMMUYECKHIE CBOMCTBA MPOCTHIX BENIECTB-HEMETAJLIOB: BOJJOPO/IA, XJIopa, KUCIOPOa, Cephl, a30Ta, ocdopa, yrirepona, KpeMHUS
4 3 dusnyecke M XHUMHUYECKHE CBOMCTBA OPOCTBIX BEUICCTB-METAJJIOB: JIMTHA, HATpHA, KaJlud, Maroud W KajJbluA, aJllOMUHHA, KCJIC3a.
' DNEKTPOXUMHIYECKHI PsiI HANPSDKCHUH METAJUIOB
4.4 duznueckre  XMMHUYECKHE CBONCTBA BOJOPOIHBIX COSAMHEHHI HEMETAIIIOB: XJIOPOBOJIOPO/Ia, CEPOBOJIOPOJIA, AMMHAKa
45 dusnyeckre ¥ XUMHUYIECKHE CBOWCTBA OKcumoB HemeramioB: cepsl (IV, VI), azora (11, IV, V), docdopa (II1, V), yrepona (I, IV), kpemuust (1V).
[TonyueHne OKCHIOB HEMETAJLIOB
4.6 Xumuueckue cBoicTBa OKCHI0B: MetawioB |A—IIIA rpymmn, mmaka, meau (I1) u xenesa (11, 111). [Tonydyenue okcua0B METAIIIOB




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

XUMHYECKHE CBOMCTBAa OCHOBAHUN U an)OTepHLIX TUAPOKCHUIAOB (Ha MNpuMeEpPe THAPOKCUIOB AJIFOMHUHUSA, KEIIE3a, III/IHKa). HonyquHe OCHOBaHMH U

47 aM(OTEpHBIX THIPOKCHIOB
48 OOmue XUMHYECKHUE CBOMCTBA KUCIJIOT: XJIOPOBOAOPOIHOM, CEpOBOAOPOIHOM, CEpHUCTOM, CEpHOM, a30THOH, (ocopHOM, KPEMHUEBOM, YroJIbHOM.
Oco0ble XMMHYECKHE CBOMCTBA KOHIIGHTPHPOBAHHOI CEpHOM M a30THOM KHcIoT. [loydeHne kucyior
4.9 OO01mue XuMIYECKUe CBOMCTBA cpeTHuX conieid. [lomydenne comeit
4.10 [Tonyuenue, cobupanue, paclio3HaBaHHe BOJOPOAA, KHCIOPO/Ia, aMMHAKa, YIIIEKHCIIOro ra3a B 1abopaTopuu
411 [Tosrydenne aMMuaka, CEpHOM M @30THOM KHCIIOT B IPOMBIIIIIEHHOCTH. OOIIHe crioco0bl MONyYCHHS METAIIOB
4.12 I'eHeTHUecKas CBSI3b MEX/TY KIIACCAMH HEOPTAaHWYECKHX COSIMHEHUN
5 XMMHUYECKUE PEaKIIU
51 Krnaccu¢uxarmst XuMHYecknxX peakiyii 10 pa3IMndHBIM IIPU3HAKaM: 110 YHCIY W COCTaBY YJacTBYIOIIUX B PEAKIMH BEIIECTB, IO TEINIOBOMY P QEKTy,
' 110 M3MEHEHHIO CTeIeHel OKHCICHH XUMUYECKHX DJIEMEHTOB
5.2 TemnnoBoii 3 hexT XUMHIESCKOH peakIui, TePMOXIMHUECKHE YPABHEHUS. DK30- M SHAOTEpMHYECKHE peaknny. TepMOXUMHIECKHE YpaBHEHHS
53 OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENH W BOCCTAHOBHTENH. lIporeccs! OKMCICHUS W BOCCTAHOBICHHUS. DJIEKTPOHHBIA OamaHc
' OKHCIITEJIbHO-BOCCTAHOBHUTEIILHOM pPEakIuK
5.4 Teopust 3MEKTPONUTHYECKOH Iucconranvi. KaTHOHBI, aHMOHBL. DNEKTPOJUTHI M HEIEKTPONUTh. CHIbHBIE W ciadble yIeKTponuThl. CTeneHsb
' JTUCCOITHAIIAN
5.5 Peakunu HOHHOTO 0OMeHa. Y CIIOBHs IPOTEKAHMs peaKIii HOHHOTO 0OMEHa, ITOJIHbIE M COKPAIEHHbIE HOHHBIC YPAaBHEHHS Peakluii
6 X¥MMUSI 1 OKpYKaroImas cpesia
6.1 BemectBa 1 MaTepuanbl B MOBCEIHEBHON JKU3HU 4YeOBeKa. be3onacHoe HCIONb30BaHUE BEUIECTB U XMMHUYECKUX PEaKIHid B Ja00OpaTOpUH U OBITY.
l HepBaﬂ TMOMOLIb MPU XUMHUYCCKUX OKOrax U OTPABJICHUAX
XMMHUECcKOoe 3arpsI3HEHNE OKpYXKaloIled cpensl (KUCIOTHBIE NOXKIH, 3arpsA3HEHHE IOYBBI, BO3AyXa M BOIOEMOB), CIIOCOOBI €r0 NMPEAOTBPAILEHMSI
6.2 [Ipenensras momyctumas konueHTpanus semiecTB (IIJK). Pomp Xxumum B pemreHHH 3KONOTHYECKUX HpOoOJeM. YCHIEHHE MapHUKOBOTO 3(deKTa,
pa3pynieHrne 030HOBOTO CIIOs
IMpumeHnenue cepsl, a3oTa, Qocdopa, yriepoga, KpeMHHS M HX COCIWHEHHH B OBITYy, MEIWIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM XO3SHCTBE.
6.3 [IpumeHeHne MeTayuloB M CIUIABOB (CTajb, YyryH, AIOPATIOMHHHWH, OpoH3a) B OBITY M HPOMBIIUIEHHOCTH WX coenuHeHHi. [loHsTHE O KOppo3mm
METaJUIOB, OCHOBHBIE CITOCOOBI 3aI[MUThI KX OT KOPPO3HH
6.4 ITpupoHbEIe HCTOYHHKH YTIIEBOAOPOJOB (YToib, IPHUPOAHBIH ra3, He(hTh), MPOAYKTHI HX MepepaboTKH (0EH3MH), X POJIb B OBITY M MMPOMBIIIIIEHHOCTH
6.5 INepBoHauasbHBIE HOHATHA 00 OpPraHMYECKUX BEIECTBAaX KaK O COSNMHEHHMsX yriepoja (MeTaH, dTaH, STWIICH, alleTWIICH, STAHOJN, IJIMLEPUH, YKCYCHAs
KI/ICJ'[OTa). ITousaTre 0 OHOIOTMYECKH BAXKHBIX BCIICCTBAX: JXHPaAX, 6em<ax, YIJI€BOJax — M UX POJIM B )KU3HU YECJIOBCKA
7 Pacuétsl:
7.1 1o popMysiaM XUMUYECKHX COSTMHEHUI




Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

7.2 Macchl (MaccoBOM) IO PaCTBOPEHHOTO BEIIECTBA B pacTBOPE

7.3 M0 XUMHYECKUM YPaBHEHUSM

YYEBHO-METOJNYECKOE OBECITIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIS1 YYEHUKA

Xumus. 8 kiace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. UznatenscTBo «/Ipodar.

METOIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJIA

. Xumus. 8 kiacc. YueOnuk (aBropsl O. C. I'adpuensn, 1. I'. Octpoymos, C. A. Cnaakos).

. Meronuueckoe nocobue. 8 kinacc (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, U. B. Akcénona).

. [IporpamMma kypca xumun s 8—9 kinaccoB o01meo0pazoBarenbHbIX yupexaeHuii (aropsl O. C. 'abpuemnss, C. A. Cnaakos).

. Pabouas terpans. 8 kiace (aBTopsl O. C. ['abpuensn, C. A. Cnaakos).

. Tetpanp 1 1a0OPaTOPHBIX OIMBITOB U MpakTHUeCKuX padoT. 8 kiacc (aBropel O. C. N'abpuensH, U. B. Axc€nosa, 1. I'. OctpoymoB).

. XuMus B TeCTax, 3aja4ax u ynpaxsnenusx. 8 kiacc (asropsl O. C. I'abpuensn, 1. B. Tpuryouax).

~N N DB W N~

. DnextpoHHas hopma yueOHuUKa.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

MHNEYATHBIE IOCOBUSA

Tabumubl:

1. Cepust FHCTPYKTHUBHBIX TaOJIHII IO XUMHH
2. Cepust TaOIUI] IO OPTaHUIECKON XUMUHN

3. [ICX3 A. U. Menneneesa

4. Tabnua pacTBOPUMOCTEH BEIIECTB B BOJIEC

YYEBHOE OBOPYJIOBAHHUE
Konnexumn:
1. OcHOBHBIE BBl TPOMBILIUIEHHOTO ChIpbs. YacTts 1. 2



. OCHOBHBIE BU/IBI POMBIIIJIEHHOTO CHIPbs. YacTs 2. 2

. Metamnsl 2

. AmromuHwMiA 1

. Crexito u n3fienus u3 cTexna |

. Toruwugo 1

. Hedte m mpomyxTs! e€ mepepaboTiu 1

. IImact™maccer 1

9. Kaydyk 1 mpoiyKThl €ro nepepadborku 1

10. IIxana TBépaoctu 1

11. HaGop XUMHYECKHX DIIEMEHTOB |

Mogpen:

HaGops! anst MoaenupoBaHHus:

1. Habop tpadapeToB momeneii atoMoB 1

2. Habop mist MogenpoBaHust SIEKTPOHHOTO CTPOCHHUS aTOMOB |
3. HaGop 1 MoAenpoBaHus MOJIEKYJT HEOPTaHUUECKUX COeMHEHNH |
4. Habop [u1st MOAETUpPOBaHUSI MOJICKYJI OPTaHMUYECKUX COCTUHEHHH 1
5. Habop Monerneit aToMOB 17151 COCTaBIICHUST MOJIeNIel MOJIEKYJ Tab0paTOpHBIiA 1
Mogeas "Kpucrainueckas pemerka' 1eMOHCTPAIIMOHHASN:
JJIén 1

. Yrnekucnslii ra3 1

. @®ynnepeH 1

. Anmasz 1

. I'padur 1

. Oxcup kpemuus 1

. Mens 1

. Marnwii 1

9. Kenezo 1

10. Kamennas cons 1

11. Monens ctpoenue atoma 1

Tadémauusl. Hauana xumun (apt. 5-8671-018):

. XUMHYECKHEe 3HAaKH 1 aTOMHBIE MacChl BAKHEHIIINX JIEMEHTOB
. PacipocTpaH€HHOCTS XUMHYECKHX 3JIEMEHTOB

. @OpMBI CyIIIECTBOBAHUSI XUMUYECKHUX JIEMEHTOB

. BemecTBa MONEKyIISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS

. CTpyKTypa U3MEHEHUs BENIECTB

. Cioco0sI pa3aenenus cMecei

. XuMHYecKHe 3HaKu U GOpMYJIbI

. CocraBnenue GopmyI 1o BaIEHTHOCTH

. Monb - equiHALIA KOJIMYECTBA BEIIECTBA
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10.
11.
12.
13
14.
15.
16.
17.
18.

dusnyeckre BETUYNHBI BEIPAKECHUS MOPLIMMA BEIIECTBA
[Ipu3Haku 1 ycia0BUs MPOBEACHUS XUMUUECKUX PEAKIIUN
Tunbl XUMUYECKUX PEAKIIUMA

. Bo3ayx. Kucnopon. I'openue

Crpoenue miaMeHu

Cocrasnenue popmy comneit

I'enernyeckast CBSI3b KJIACCOB HEOPTAHMUYECKUX BEIIECTB
Bonopon

XUMHUYECKUE PeaKIH

OcHOBBI XUMHYECKHUX 3HAHMIA (apT. 5-8707-006)

19.
20.
21.
22.
23.
24.

ITepuoanueckas cucrema xumuueckux anemenToB [I.M1.MeneneeBa
Tabnuia pacTBOPUMOCTH BEIIIECTB B BOJIC

[IpaBuna noBeneHus B KaOWHETE XUMUH

3Haku

TexHrKa 0€30MaCHOCTH MPOBEICHUS OIBITOB

TexHrka 0€30MacHOCTH MPHU paboTe ¢ razaMu

8 - 9 kaaccwl (apTt. 5-8478-020)

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44.

BanenTHocTh

OTHOocHTENbHAS aTOMHAs U MOJICKYJISIpHAS MaCcChI
Crpoenue aToMa. U30TOIIbI

OO0pazoBaHue KOBaJICHTHOW W MOHHOW XUMHYECKOU CBS3H
DNEKTPOHHBIE CIOW aTOMOB AJIEMEHTOB MaJIbIX TIEPHOJIOB
OKHCIUTENHHO-BOCCTAHOBUTENBHBIE PEAKITUU

Tunel KPUCTATUIMIECKUX PEIIETOK

Peaxiuu oOMeHa B BOAHBIX pacTBOpax

Baxkneinne KUCIIOTBHI ¥ UX COJIU

Knaccuduxanmst okcuaon

Knaccudukarus ocHoBaHUH

Knaccugukanms kucior

['eneTnueckas cBs3b BAXKHEUILIUX KIACCOB HEOPTaHUYECKUX BEIIECTB
Oxkpacka UHIUKATOPOB B Pa3IUYHBIX Cpeaax
ONEKTPOTUTHIECKAS JTUCCOITHATIHS

3aBUCHMOCTH CKOPOCTH PEAKIIUHU OT PA3IHUYHBIX (PaKTOPOB
THIbl XUMUYECKUX PEaAKIIH

OOpatumble peakiun

Bo3ayx. Kucnopon. 'openue

CreneHb OKUCIICHHS

Heopranuueckasn xumusi (apt. 5-8701-009)

45.

Howmenknatypa coneit



46. Kpucramnibl

47. XuMmuueckast CBsI3b

48. BaneHTHOCTD

49. Mopeny aTOMOB HEKOTOPBIX 3JIEMEHTOB

50. bunapHsle coeJMHEHUS

51. Ctpoenme aroma

52. DnexTpoHHAast OpOUTATH

53. CteneHb OKUCIIEHUS

PacTBopsl. DileKTpoIMTHYECKasi tucconuanus (apt. 5-8687-013)
54. JlucriepcHbIE CHCTEMBI

55. CBoiicTBa BOABI

56. KpuBble pacTBOPUMOCTH BEIIECTB

57. CnocoObI BRIpaYKEHUS KOJTMYECTBEHHOTO COCTaBa PaCTBOPOB
58. DneKTpOIUTHI TUAPATALUS HOHOB

59. PacTBOpeHHE BEIIECTB C MOHHOU CBS3BIO B BOJIE
60. PacTBopeHue BemecTB ¢ KOBAJICHTHOM MOJIAPHON CBS3bIO
61. KucnoTHO-OCHOBHBIE peaKIuU

62. Peaknuu nonHoro ooMeHa

63. I'unponus coneit

64. Nouutsl

65. Cpena BOOHBIX pacTBOPOB

Howmenxknarypa. buHapHbie coeTuHEHMsI

66. Homenknartypa coneit

67. HomeHknaTypa OpraHMuecKuX CoOeIMHEHHM

68. [IpenenbHBIE YTIIEBOAOPOABI

69. HerpenenbHbIE yTIeBOIOPOIBI

70. ®yHKIIMOHANIbHBIE IPOU3BOIHBIE YTIEBOAOPOIOB
CrpoeHue BelecTBa

71. Ctpoenue aToma

72. DnekTpoHHas OpOUTaNb

73. Monenu aTOMOB HEKOTOPBIX 3JIEMEHTOB

74. Kpucramisl

75. XuMuueckas CBsI3b

76. BaneHTHOCTD

77. CTenieHb OKUCIIEHUS

OBOPYJOBAHMUE JJIA TPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPALIMI

H3mepuresibHbIe IPUOOPDI:

1. Becol Texanueckue 10 1000 r ¢ rupsmu



2. Bechl yuennueckue 110 200 r ¢ rupssMu (OHOJTIOTHYECKHE)
3. Becol qnd ceinmyunx marepuainos 10 200 r ¢ rupaMu

4. Becs! anexrponnsie DijitalScale

5. Tepmometp cmptoBoit 1o 1000C

6. HaGop apeomeTpos (20 1mir.)

HarpeBartejbHble MPUOOPHI:

7. HarpeBaTenb st IpOOMPOK IIEKTPHISCKHIA

8. bans maboparopuas komouaupoBanuas (bJIK)

9. [Inutka snekrpudeckas oxHokondopounas "Bacumuca"

10.
11.

CrmaproBku 100 M
CrnuproBku 200 mMa

JdemMoHcTpallMOHHBIE

12.
13.
14.
15.
16.
17.
18.
19.
20.

21

KommiekT nocy el AEMOHCTPALIMOHHBIHN € IPHUHAIICKHOCTIMH
Habop mo xumun ¢ pe3r00BbIME COETHHEHHUSIMH

[Tpubop ans momyueHus U cO6opa ra3oB (JeMOHCTPATUOHHBIHN)
Ha6op nist snexrponmza (IeMOHCTPAMOHHBIH )

Cronuk nobEMHO-TIOBOPOTHBIN € 2-MsI IIIOCKOCTSIMU

Cromnuk noaseMubi 200x200 MM

Cronuk nogbeMubi 150x150 MM

ITaTyB Ans1 XUMUYIECKUX CTAKaHOB

[lItaTuB nadoparopusrit xumudeckuit (1LLJIX)

. Crienmanu3upoBaHHble MPUOOPHI | anmapatsl Anmnapat Kurmra
22.
23.

Armmapar ['opmana
[Tpubop 1 WILTFOCTPAIMY 3aBUCHMOCTH CKOPOCTH XMMHUUYECKOH PEeaKIu OT YCIOBUI

24. Tlpubop 1Is OTyYeHHS TaJoUuAaIKaHOB

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

[Tpubop Ans MILTFOCTPAIK 3aKOHA COXPAaHEHUS ra30B
[Tpubop ans onpeneneHns: cocraBa Bo3ayxa

[Tpubop Anst OKUCTEHUS CIIMPTA HAJ MEAHBIM KaTaTu3aTOPOM
[TpuGop asst M3y4eHus ra30BbIX 3aKOHOB (J1A00PaTOPHBII)
Kononka agcop6rmonnas KAn

O3zoHarop

[Tpubop anst MOTydIeHUS PACTBOPUMBIX TBEPBIX BEIIECTB
MarsauTHas Melaika ¢ MaHOMETPOM

pH-meTp

Amnmapar (yCTaHOBKa)JIsl AUCTUILISIIAN BOZBI

AIIXP

KommiekTsl ajst naﬁopampnmx ONIBITOB U MPAKTUYC€CKUX 3aHATHIA 0 XUMHUH

36.
37.
38.

JloToxk ¢ mocynol U MPUHAIICKHOCTSIMH JJIs1 YYSHHYECKOTO SKCIIEPHUMEHTA
MukporabopaTopus 0 XUMHH
HITXJT Ne 568



39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
. l{unup! TUrenbHbIE
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

51

tarus nadopatopusiii (ILLJ16)
Ha6op no snexrponusy (1a00paTopHbIii)

[Tpubop asnst MOTyUEHHS TATIOUTAIKAHOB U CIIOKHBIX 3(pHpOB 1a00paTOPHBINA

[Tpubop ans momyderus u coopa ra3os

Kommnext mpodupox (I1X-14, I1X-16) 10 mr.

Jepxarens s IpoOHupoK

IIratuB 115 IPOOHPOK

KommiekT cTekiassHHbIX nanouek 10 miT.
KOMIUIEKT CTEKIISTHHBIX TPYOOUEK
Kowmrmiekt mpo6ox

Yamku BeITapuBaTEIbLHBIC

Jloxkku 71 COKMTaHMsI BEIIECTB

Turmm

ITectuk u crynka

XUMHUUeCKre CTaKaHbl CTEKII. EMK. 50 M1
XHUMHUYecKHe cTakaHbl cTekn. EMK. 100 M
XUMHUUEeCKHEe CTaKaHbl CTEKII. EMK. 250 M1
BopoHku cTekIsHHBIC 1a00paTOpHBIC
N3meputensHbIe UITAHAPHI

MeH3ypku

Konba ninockomonHas

Boponka genutensHas






