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1. HOACHUTEJBHASA 3AIINCKA

[Iporpamma yuebHoro npeamera «XuMus» 0a30BbIi YpOBEHB /i1 OCHOBHOTO 0011ero oOpa3oBaHus pa3paboTaHa Ha OCHOBAaHUU CIIEAYIOLIUX
HOPMAaTUBHBIX JOKYMEHTOB:

- ®enepanpHbiii 3aKk0H 0T 29.12.2012 1. Ne 273 — @3 «O06 obpazoBanuu B Poccutickoii denepamnuu.

- ®enepanpHbiii 3aK0H OT 19.12.2023 1. Ne618 — @3 «O BHecenuu uzMenenuit B Oenepanbubiii 3akoH «O0 obpazoBanuu B Poccuiickoii
denepaunn»

- DepepanbHBI TOCYJAPCTBEHHBIN 00pa3oBaTEeNbHBI CTaHJAPT OCHOBHOTO O0IIEro oOpa3oBaHUs, YTBEPXKIECHHBIH MNPUKA30M
MunucrepcTBa npocsemenus Poccuiickoit @eaepanun ot 31.05.2021 r. Ne 287 (¢ m3meHnenusimu npuka3 Ne 568 ot 18.07.2022 r., npuka3 Ne
37 o1 22.01.2024 r., npuka3 Ne 110 ot 19.02.2024 r.)

- Tlopsimox opraHu3alMu M OCYIIECTBJICHHS] 00pa30BaTENbHON IESITENLHOCTU MO OCHOBHBIM 0OIIE00pa30BaTeIbHBIM MPOrpaMMaM -
00pa3oBaTeNbHBIM MPOTPaMMaM HadyaJIbHOTO OOIIEer0, OCHOBHOTO OOMIET0 W CpeAaHero oOmiero oOpa3oBaHUs, YTBEPKIEHHBIH MPUKA30M
MunuctepcTBa npocenieHus Poccuiickoit @eaepanuu ot 22.03.2021 Ne 115.

- [locranoBnenne ['maBHOTO TOCynapcTBeHHOTO caHuTapHOro Bpada P® ot 02.06.2026 1. Ne19 «O6 yrBepxknennn CII 2.4.2.4283-26
«CaHUTapHO - AMUAEMHUOJIOTUYECKUE TPEOOBAHUS K OPraHU3alMsAM BOCIUTaHUS U 00yUeHUs, OTJbIXa U 03JJOPOBIICHUS AETEH U MOJIOJICHKI.

- Ilpuka3z MunucrepctBa mpocsemicans PO or 26.16.2025 r. Ne 495 «O06 yrBepxkaeHun (eaepanbHOro IMepedHs Y4eOHUKOB,
JOTYIIEHHBIX K HCIOJB30BAaHUIO MPHU Peau3allid UMEIOIIUX TOCYJapCTBEHHYIO aKKpeIuTaIlio 0o0pa3oBaTeNbHBIX MPOTPaMM HAYAIbHOTO
00111er0, OCHOBHOTO OOIIETr0, CPEAHEro OOIIero 0Opa30BaHUs OPraHHU3AIUMAMH, OCYIICCTBIISIOIIMMU OOpPa30BATENbHYIO NESITEIbHOCTh, U
YCTAQHOBJICHUH MPEAEIbHOTO CPOKA UCIOIb30BAHUS MCKIIIOYEHHBIX YU€OHUKOB M Pa3pabO0TaHHBIX B KOMIUIEKTE C HUMHU Y4EOHBIX MOCOOMI» C
u3MeHeHusaMH (npuka3 Munucrepctsa npocsenieHuss PO No258 ot 01.04.2025)

- Ilpuka3 MunucrepctBa npocsenienust Poccuiickoit denepanuu ot 23.07.2025 Ne 551 «OO0 yrBepxkaeHUH (eaepaabHOro mnepeyHs
AIIEKTPOHHBIX 00pa30BaTENIbHBIX PECYpPCOB, JOMYIIEHHBIX K MCIOIb30BAHUIO MPHU peaM3allid UMEIOIIUX TOCYAapCTBEHHYIO aKKpeIUTaIUIo
oOpazoBatenbHbIX porpamm HOO, OO0, COO»

- OcHoBHas o0Opa3oBaTesibHas MporpaMMa ocHOBHOro obmiero oopazoBanuss MKOVY «Cysynckass COLI Nel» (yrBepxaeHa mpukazoM
o MKOYVY «Cy3zynckas COIL Nel» Ne 65 ot 31.08.2023 r., ¢ usmenenusimu: npuka3z Ne 50 ot 24.06.2024 r., Ne80 ot 27.08.2024 1., Ne 61 ot
01.09.2025 1., Ne 72/2 ot 31.08.2026 1.).

C yyetoM HH(pOPMAIIMOHHO-METOINYECKUX MATEPUATIOB!

- OenepanpHas oOpazoBaTellbHAs MPOrpaMma OCHOBHOTO o0Imero oopasoBaHus (mpuka3 MUHHCTEpCTBa MpocBenieHus Poccuiickoit
®enepaunn ot 18.05.2023 1. Ne370, mpuka3z Nel028 ot 27.12.2023 r., Ne 62 ot 01.02.2024 r., Ne 171 ot 19.03.2024 r., Ne704 ot 09.10.2024 r.,
Ne729 ot 08.10.2025 r., mucbmo Munuctepcrsa npocsemnierust PO ot 02.03.2026 r. Ne 03-320)

- @enepanbHas paboyasi MporpaMma OCHOBHOTO 001ero oopasoanus. Xumus (s 8-9 kiaccoB oOpa3zoBaTeibHBIX OpraHu3aiuii). Mocksa,
2025r.

[TporpaMma o xumMum Ja€T MpeAcTaBIeHUE O LENIX, 00Lell cTpareruu o0y4yeHus, BOCIUTAHUS U Pa3BUTHS 00y4arOUINXCcs CpeACTBaMU
yueOHOro TMpeaMeTa, YCTaHaBIMBaeT o0O0s3aTeNbHOE MPEAMETHOE COJAEpkKaHHMe, NpelyCMaTpUBAeT paclpelesieHne €ro Mo KiaccaMm u
CTPYKTYpUpOBaHHE TIO pa3ieiaM U TeMaM NpOrpaMMbl MO XUMHH, OINPEAENsSeT KOIUYECTBEHHbIE W KAdyeCTBEHHBIE XapaKTePUCTUKHU



COJIep’KaHusl, PEKOMEHIyEeMYIO IMOCJIEeI0BAaTEIbHOCTh U3YUYEHUSI XUMHUHU C Y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTHKHU
y4eOHOTO TMpOoIlecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYaromuXcs, ONpPEAeNseT BO3MOXKHOCTH IpeaMeTa s peanu3alud TpeOOBaHUM K
pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MporpaMMbl HAa YPOBHE OCHOBHOTO oOmIero oOpa3oBaHus, a TaKkkKe TpeOOBaHHHA K
pe3yinbTaTaM OOy4YeHUsI XMMHM Ha YypOBHE IieJiell H3yueHusi MpeaMeTa M OCHOBHBIX BHAOB Y4€OHO-TIO3HABATEIBHOW JESATEIbHOCTH
00y4aromerocsi o OCBOCHHUIO Y4eOHOTO COAepKAHUSI.

3HaHUE XVMHH CIYXUT OCHOBOU i (DOPMHUPOBAHUS MHPOBO33PEHHS O0YJAIOMIETOCS, €r0 MPEICTABICHII O MAaTEPUAIIBHOM €IMHCTBE
MUPa, BAKHYIO POJIb UTPAIOT (OPMUPYEMbIC XUMHUEH TIPEICTABICHUS O B3aMMOIIPEBPAIICHHSIX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPUPOJIE, O
NyTAX pelIeHUs TI00aIbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHSI YENOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM, MUIINEBONH U IKOJIOTHYECKON
0€30MacHOCTH, MTPOOIIEM 3/IPaBOOXPAHEHHUSI.

N3ydenune xumun:

CIIOCOOCTBYET peall3alii BO3MOKHOCTEH JIJIsi caMOPa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI JIMYHOCTH, € 00Imel U (yHKIIMOHATHHON
rPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUpPOBAHUE MBIIIJICHUS W TBOPUECKHUX CIIOCOOHOCTEH OOYyYaroIMXcCsi, HAaBBIKOB WX CAMOCTOSITENIbHON yueOHOU
JESITEIIbHOCTH, YKCIIEPUMEHTATBHBIX U MCCIICIOBATEIIbCKIX YMEHUH, HEOOXOIMMBIX KaK B MOBCEAHEBHOW JKU3HH, TaK M B MPOPECCHOHATBHON
JIESITEIIbHOCTH;

3HAKOMHUT CO CHenu(UKONl HAYYHOTO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI ILIEJIOCTHOTO B3IUIAJa HAa €JUHCTBO MPHUPOJABI M YEIIOBEKA,
SBIISIETCS. OTBETCTBEHHBIM TAroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4JarOIINXCS;

CrocoOcTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K MPHPOJE, K YEIOBEKY, BHOCUT CBOM
BKJIQJl B 9KOJIOTUYECKOE 00pa3oBaHUe 00yUarOIMMUXCS.

JlanHple HampaBieHHs B OOY4YEHHM XHMHH O0eCredyMBaroOTCs creuu(uKon cofepkaHuss yd4eOHOro mpeameTa, KOTOPBIA SBISETCS
MeAarorn4ecky alaiTHPOBAHHBIM OTpaXeHHEM 0a30BOIl HAYKH XMMHH Ha ONPEeIeTIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa3oBaHHS OPHUCHTHPOBAH HA OCBOCHHE OOYUYAIOIIMMHUCS CHCTEMBI MMEPBOHAYATHHBIX
MOHSITHIA XUMWH, OCHOB HEOPTAHMUYECKON XUMHUU M HEKOTOPBIX OT/ICITBHBIX 3HAYUMBIX TIOHATHH OPTaHWMYECKON XUMUH.

CtpykTypa colepkaHus TpOTpaMMbl MO XUMHUU c(OpMHpOBaHA Ha OCHOBE CHUCTEMHOro mojaxoia k e€ usydeHuto. ConepikaHue
CKJIQ/IBIBAETCS U3 CUCTEMBI MOHATHI O XMMHYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMbI MOHITHI O XUMUYECKOW peakuuu. O0e 3T CHUCTEMBI
CTPYKTYPHO OPTraHU30BaHBI 11O MPUHITUITY TTOCIIE0BATEIIFHOTO PAa3BUTHS 3HAHUI Ha OCHOBE TCOPETHUYCCKHUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J{. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHUMHH,

— Y4YEHHS O CTPOSHUH aTOMa U XUMHUYECKOHN CBSI3H;

— TPE/ICTABICHUH 00 AIMEKTPOITUTUICCKOM TUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHMA PACCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX M OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCA
MOCJIEI0BATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BHIMONHAA (PYHKINU OOBSCHEHHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue MmporpaMmsbl M0 XUMHM CIOCOOCTBYET (DOPMHUPOBAHUIO MPEJCTABICHUS O XMMHUYECKOH COCTaBIAIONIEH HaydHOM KapTHUHBI
MHUDPA B JIOTUKE €€ CUCTEMHOW IPUPOJBI, IEHHOCTHOIO OTHOIICHHs K HAYYHOMY 3HAHHIO U METOAAM IO3HaHMs B Hayke. M3ydeHue xumun
NPOMCXOTUT C MPHUBICYEHUEM 3HAHWN U3 paHee H3YyUEHHBIX YUeOHbBIX MpeameroB: «Okpykarommii Mupy», «buonorus. 5—7 kimacce» U
«®Dusuka. 7 Kiacey.

[Tpy u3ydeHHH XUMHM NPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMMUYECKOW HAayKH Kak 00JacCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
IPAaKTUYECKON JEeATEIbHOCTH 4YEJIOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajadya y4eOHOro NIpeaMeTa COCTOUT B
(OpMHPOBAHUN CUCTEMBl XHMHUYECKHUX 3HAHMA — BaXHEHIIMX (AKTOB, MOHSITHH, 3aKOHOB M TEOPETHYECKUX TOJOKEHUH, JOCTYITHBIX
00001IeHNT MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAyKH, B MPHOOMICHMHM K HAYYHBIM METOAAaM MO3HAHUS NPH HW3YYEHUH BEIIECTB H
XUMHUYECKHX peakuui, B (OPMHUPOBAHUU M Pa3BUTHM I103HABATEIbHBIX YMEHUH M MX INPUMEHEHUU B y4eOHO-IIO3HABATEIbHOW M y4eOHO-
UCCIIE/I0BATEIbCKON AEATENIbHOCTH, OCBOCHUH MPaBUJI 0€30I1aCHOT0 0OpallleHus ¢ BEIIECTBAMH B [TOBCEJHEBHON JKHU3HH.

[Tpu u3ydeHUr XMMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHHUE TPUOOPEIH TaKUe LEIH, KaK:

— (opMUpOBaHME HHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BAHUIO, COTPYAHMUYECTBY, CaMOCTOSATEIbHOMY
HNPUHATHIO PEIIeHUH, CIOCOOHON alanTUPOBAThCS K OBICTPO MEHSFOIUMCS YCIOBHSIM XKHU3HH;

— HampaBJIeHHOCTbh OO0YYEeHHs Ha CHCTEMAaTHYeCKOe MPHOOLIEHHE O0YJaroIUXCs K CaMOCTOSATENbHOM MO3HABATEbHOW /IEATENIbHOCTH,
Hay4YHBIM METOJIaM MO3HaHUs, POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecreueHrue YCJIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMUCS ONBITa PAa3HOOOpPAa3HOM NEATENbHOCTH, MO3HAHUS U
CaMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUMH ), UMEIOIUX YHUBEPCATIbHOE 3HAUCHHE ISl Pa3JIMUHBIX BUIOB JIESATEIBLHOCTH;

— (opmupoBanue o60mel (QyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM 4YHCJIE€ YMEHHH OOBSCHATh U OIIEHHUBATh
SBJICHUSI OKPY)KAIOILIET0 MHpA, UCIOJIb3Yysd 3HAHMUSI U OMbBIT, MOJIYYEHHbIE MPU HW3YYEHUHU XUMHH, MPUMEHITh UX MPU PELIEHUU MpodieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (opmupoBaHue y 00ydaroUIMXCs TYMAHUCTHUECKUX OTHOIIEHWH, MOHUMAHUs IIEHHOCTH XUMHYECKUX 3HaHUM Juis BBIPaOOTKH
HKOJIOTHYECKHU 11€1€CO00pa3HOro MOBEJACHHUA B OBITY M TPYIOBOH NEATEIBHOCTH B IIETSAX COXPAHEHHUS CBOETO 3JI0POBbS M OKpPYKaroLIeH
MIPUPOIHOMN CPEJIbI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIMTAaHUIO Ha OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MPO(UIIS U HANIPaBIEHHOCTH JalbHEHIIEro ooyueHus.

MecTo y4eOHOro npeaMera B y4eOHOM IJIaHE HIKOJIbI

Knacc KonnuecTBO 4acoB B HEAEIIO KonnuecTBo yueOHBIX HEACTb Bcero wacoB 3a yueOHBIH roj

8 Kiacc 2 34 68




9 knacc 2 34 68

Bcero 3a kypc 136 gacoB

@®opmbl yuyeTa padoyeii NporpaMMbl BOCIIMTAHHSA

Peanu3zanus BOCIUTATENBHOIO NOTEHIIMANA YPOKOB IIPEyCMaTPUBACTCA B CICAYIOLIEM:

1. MakcumanbHOE HMCIOJB30BAaHME BOCHHUTATEIBHBIX BO3MOXKHOCTEH COAEp)KaHUS ydyeOHOro mpeaMera XUMUs A (GOpMUPOBAHHS Y
00y4aroINXCsl POCCUHCKUX TPAIULIMOHHBIX TyXOBHO-HPABCTBEHHBIX U COLMOKYJIBTYPHBIX IIEHHOCTEH, POCCUICKOrO0 HCTOPUUECKOTO CO3HAHMS
Ha OCHOBE HCTOPHYECKOTO MPOCBEIICHHS; MOJ00P COOTBETCTBYIOLIETO COJEPXKAHHsS YPOKOB, 3a/JaHUM, BCIOMOTAaTENbHBIX MaTepHAJIOB,
npoOJIEeMHBIX CUTyalui 17151 00CyKICHUH.

2. BxiroueHue B pabouyro MporpamMmy II€JIEBBIX OPUEHTHUPOB PE3YIbTAaTOB BOCHHUTAHUS, UX YUET B ONPEJEICHUM BOCHHUTATEIbHBIX
3aJa4 ypOKOB, 3aHATHUH.

3. Bximtouenue B pabouyro mporpaMmMy TEMAaTHKU B COOTBETCTBHH C KAJICHAAPHBIM IJIAHOM BOCHUTATEIBHON PabOTHI.

4. BbiOOp METOIOB, METOJUK, TEXHOJOIMH, OKa3bIBAIOLIMX BOCIMUTATEIbHOE BO3ACHCTBUE HA JIMYHOCTh B COOTBETCTBUU C
BOCIIUTATEIbHBIM HJICAJIOM, LIEJIbI0 M 3aJa4aMU BOCIMTAHUSA, LIEJIEBBIMA OPUEHTHPAMU PE3YJbTAaTOB BOCHUTAHUS; PEAIM3ALUIO ITPUOPUTETA
BOCIIUTaHMsSI B yUeOHOM IesTEIbHOCTH.

5. llpuBnedyeHre BHUMaHHUS OOY4YaIOIIMXCS K LEHHOCTHOMY acIEKTy H3y4aeMbIX Ha YpOKax IpPEAMETOB, SBJIECHUNH U COOBITUH,
UHUIMMPOBAaHUE OOCYKICHMH, BBICKa3blBAHUI CBOEr0 MHEHHMs, BBIPAOOTKM CBOErO JIMYHOCTHOI'O OTHOIIEHUS K H3Yy4aeMbIM COOBITHSM,
SBJICHUSIM, JINLIAM.

6. IlpumeHeHne MHTEPAaKTUBHBIX (HOpM ydeOHON pabOThl — MHTEIUIEKTYaJbHbBIX, CTUMYJIHPYIOIIUX MO3HABATEIbHYIO MOTHBALUIO,
UTPOBBIX METOAMK, TUCKYCCHM, JAIOIIKUX BO3MOXKHOCTb NMPUOOPECTU OMBIT BEIEHUS KOHCTPYKTHUBHOTO JHAJIOTa; IPYNIOBOI paboOThl, KOTOpas
YUYUT CTPOUTH OTHOIIEHUS U AEHCTBOBATh B KOMaH/E, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIUICHUS.

7. lloOGyxnenue oOydaromuxcst coOI0JaTh HOPMBI IOBEAEHHUS, IMpaBuUia OOLIEHUS CO CBEPCTHUKAMU M IEJaroruuecKUMu
pabOTHUKAaMH, COOTBETCTBYIOIIME YKy 0011e00pa3oBaTeIbHON OpraHu3aluy, yCTAaHOBIEHUE U OJIEPXKKY 100poxkKenaTeaIbHON aTMOC(EpHI.

8. Opranu3zaiys HaCTaBHUYECTBA MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00YYAIOIINUXCS HaJl HEYCIEBAIOIIMMH OJHOKJIACCHUKAMH, B TOM
quciae ¢ 0coObIMM 00pa30BaTENbHBIMUA MOTPEOHOCTSIMH, JAIOIIEro 00YYaromUMCs COLMAIbHO 3HAUUMBINA OMBIT COTPYJHUUYECTBA U B3aUMHOU
ITOMOIIIH;

9. nuumupoBaHue U MOAJEPKKA UCCIEI0BATENbCKOM IEATEIbHOCTH 00Y4aIOLMXCsl, ITITAHUPOBAHUE U BHINOJIHEHHE MHIUBUIYaIbHBIX
Y TPYIIOBBIX ITPOEKTOB BOCIIUTATEIbHOW HAIIPABIECHHOCTH.

2. Coneprxxanue y4eOHOr0 mpeaMera.
8 KUIACC
IlepBoHayajbHbIe XMMHYECKHE TOHATHSA
IIpeamer xumun. Ponp XvMMuM B KU3HHM 4elloBeKa. XUMHUsA B CHCTeMe HayK. Tena u BeniecTBa. DU3MUYECKHe CBOWCTBA BELIECTB.

ArperaTHoe cocTosiHUE BemlecTB. IIoHsaTHE 0 METOIaX MO3HAHUA B XUMHUHU. UHCTHIE BEIIECTBA U CMECH. CnocoObl pasacICHUA CMeceH.




ATOMBI M MOJEKYJbl. XUMHYECKHE 3JIeMeHThl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB. lIpocTele M ciiokHBIE BemiecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHUE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MTOCTOSIHCTBA cOcTaBa BemiecTB. OTHOCUTENbHAs aTOMHas
Mmacca. OTHOcHUTenbHas MOJIEKYJIsIpHas Macca. MaccoBas 011 XMMHYECKOT0 3JIEMEHTA B COCIMHEHHUN.

KomnuectBo BemectBa. Monbs. MossipHas macca. B3auMocCBs3b KOIMYECTBA, MAaCChl M YMCJIa CTPYKTYPHBIX €JUHUIL] BellecTBa. Pacuérel
1o (hopMysaM XUMHYECKHX COCAMHEHUH.

@u3nyeckue W XUMUYECKHE SIBJIEHUS. XUMUYEcKass peakuuss U €€ IpU3HAKU. 3aKOH COXPAHEHMs MacChl BEIECTB. XHMUYECKUE
ypaBHeHMs. Knaccugukanus XuMUYecKiX peakiuil (COeJMHEHNUs, pa3ioKeHus, 3aMeLIeHNs, OOMEHa).

Xumuueckuii Ixkcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0W, MpaBUIaMU pabOTHI B JTA0OPATOpUHU M pUEMaMH OOpaleHust ¢ J1adopaTopHbIM 000pYJIOBaHUEM,
U3y4eHHE U ONMCaHne (PU3MUECKUX CBOMCTB 00pa3lloB HEOPTaHMYECKUX BEIECTB, HAOMIOIEHNE (PU3NIECKUX (TIIaBJIEHUE BOCKA, TasHHUE JIb]A,
pacTupaHue caxapa B CTYIIKe, KUIEHME M KOHJAEHCAIMs BOJAbI) M XHUMHUYECKUX (TOpEHHE CBEYM, NPOKAJIMBAHUE MEJHOH IPOBOJIOKH,
B3aUMOJIEIICTBHE MeJla ¢ KUCIOTON) sIBIICHUM, HAOII0IeHUe U ONMCaHMe IMPU3HAKOB MPOTEKAHUS XUMHUECKUX Peakuuil (pas3sioskeHue caxapa,
B3aMMOJICHCTBIE CEPHOM KHCIOTHI C XJOpUAOM Oapusi, pasioxeHue ruapoxcuga meau (1) mpu HarpeBaHuu, B3auMOJIEHCTBHE JKene3a C
pactBopom conu menu (II), m3ydeHne cmocoOOB pas3zeleHUss CMeceil: C MOMOIIbI0 MarHuTa, (puiabTpoBaHWE, BBHITAPUBAHME, JWCTHILIALNA,
xpomarorpadus, NpoBeJeHUE OYMCTKM NOBAPEHHOM COJM, HAOJIOJEHUE W ONMUCAHHE PE3yJbTaTOB MPOBEJECHUS OIbITA, UIUIFOCTPUPYIOLIETO
3aKOH COXPaHEHHUsI MacChl, CO3JIaHHE MOJIesIel MOJIEKY (I1apOCTEP KHEBBIX ).

BaskHeiilue npeacTaBuTe M HEOPraHUYECKHUX BelleCTB

Boznyx — cmech razos. Coctas Bo3ayxa. Kucinopona — aneMeHT U mpoctoe BemiecTBo. HaxoxkieHue Kucinopoja B Ipupojie, pu3ndeckue u
XUMHUYeckre cBoicTBa (peakuuu ropeHus). Oxcuzapl. Ilpumenenune xucnopona. CrnocoObl MOMy4yeHHMs] KUCIOpoAa B JabopaToOpuu H
npoMmsblieHHOCTH. KpyroBopot kuciopozna B npupojie. O30H — aJjIoTponHas MOJU(PHUKAIMS KUCIOPOAA.

TeroBoit 3pPexT XUMUYECKON peakliuy, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U IHIOTEPMUYECKUE peaKlIMU. TOIIMBO: yrojb U METaH.
3arpsi3HeHue BO3/1yXa, yCUJIEHUE MTApHUKOBOTO 3(dexTa, pa3pylieHHe 030HOBOIO CIIOS.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bopopona B MpHpojie, (pU3NYecKre U XUMHUECKUE CBOMCTBA, NMPUMEHEHUE,
cnocoObl moiy4yeHus. Kucnorsr u comnm.

MousipabIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnueckue cBorcTBa BoAbl. Bona kak pactBoputens. PacTBopsl. HacklmeHHbIE M HEHACKIIIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEHIECTB
B Bojie. MaccoBas [10i1s1 BellecTBa B pacTBope. XMMHUYECKHE CBOicTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU YEIIOBEKA.
KpyroBopot Boab! B ipupojie. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neoprannuyeckux coeauHeHuid. Oxcuabl. Krnaccudukamus okcumoB: cojeoOpasyroniue (OCHOBHBIE, KHCIOTHBIE,
amdoTtepHbie) U HeconeoOpasytoue. Homenknarypa okcuaos. @u3nyeckue 1 XuMU4YeCKHe CBOMCTBA OKCHIOB. [loaydyeHre okcruaoB.



OcnoBanus. Knaccudukanus ocHOBaHMM: IIENOYM M HEpacTBOpUMbIE ocHOBaHUs. HomeHknaTypa ocHoBaHuMi. Pusnueckue u
XAMHYECKHE CBOMCTBA OCHOBaHUM. [losrydyeHne 0oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa xucinor. @usnueckiue 1 XUMHUYECKHAE CBOMCTBA KHUCIOT. P/l akTHBHOCTH METaUIOB
H. H. bekeroBa. [lonydyenue Kucior.

Conu. Homenkiarypa coseit. @uzndeckue 1 XuMHU4YecKre cBoMcTBa cosied. [lonydyenue comnen.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMenm:

KayeCTBEHHOE OIpe/ieIeHne COJEepKaHUs KHUCIOpPOAa B BO3JyXe, IOJIyueHHe, coOMpaHue, paclo3HaBaHUE W H3y4EHHE CBOICTB
KHCJIOpO/a, HAOIIOJCHUE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCIOBUS BO3HUKHOBEHHS M IPEKpalleHus TropeHus (Imoxkapa),
O3HAaKOMJIEHHE C oOpa3laMu OKCHIOB U ONMCAaHME UX CBOMCTB, MOJy4YEHHE, COOMpaHHE, paclo3HaBaHHE U HU3Y4YEHHE CBOMCTB BOJOpOJA
(ropenue), B3auMoeiicTere Bogopoaa ¢ okcuaom mean (I1) (BO3MOKHO HCIIOB30BAaHKUE BUICOMATEPHAIIOB), HAOIIOACHIE 00pa3I[OB BEIIECTB
KOJINYECTBOM 1 MOJIb, UCCIIEIOBaHHE OCOOEHHOCTEH PACTBOPEHMs BEILECTB C PA3JIUYHOM pacTBOPUMOCTBIO, NPUTOTOBJIEHHUE PACTBOPOB C
OIpesieIEHHOW MaccoBOM J10Je pacTBOPEHHOIO BEILECTBA, B3aMMOJICHCTBME BOJbI C MeETaulaMH (HAaTpUeM M KajblMeM) (BO3MOKHO
UCIIOJIb30BaHUE BUIAEOMATEPUAJIOB), HCCIIEJOBaHHE OOpa3lloB HEOPraHMYECKUX BEIIECTB pPAa3IMUHBIX KJIACCOB, HAOJIOJIEHUE H3MEHEHUS
OKpPAaCKH MHAMKATOPOB B pacTBOpax KUCIOT U IIejouel, u3yueHue B3aumozeiicteus okeuya meau (II) ¢ pactBopom cepHOM KUCIOTBI, KUCIOT €
MeTaJlJlaMH, PeaKkLUi HEWTpalu3allid, MOJydEHHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHME OJHOIO MeTajula IpYIMM M3 pacTBopa COJlu,
pellIeHne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelme Ki1accbl HEOPraHUUECKUX COEAUHEHUI».

Ilepuoauuecknii 3axon u [lepuoguyeckasi cucrema xumuueckux 3iemeHToB /I. U. Menneneea. Ctpoenne aToMoB. XUMHU4YeCKast
¢Bs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUA

[lepBble MOMBITKM KJIACCU(PHUKAIMM XMUMHUYECKHX dJIeMEHTOB. [loHsATHE O Tpymmax CXOJHBIX 3JEMEHTOB (IENIOYHbIE U
I1€JI0YHO3EMENIbHBIE METAJLIbI, TaJOT€Hbl, UHEPTHBIE Ia3bl). DIIEMEHTHI, KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCHJIbI U THIAPOKCH/IBL.

Ilepnonnueckuii 3akoH. [lepnoanueckas cucreMa xuMuueckux 31neMeHToB [1. . MenaeneeBa. KopoTkonepuoiHas U JNIMHHONIEPUOHAS
dopmel [lepuognueckoit cucrembl xumuueckux snemeHToB . M. MenpaeneeBa. Ilepuonbl u rpymnmbl. @U3NYECKUN CMBICI HOPSAIKOBOTO
HOMEPA, HOMEPOB MEPUOA U TPYIIIILI HIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX siep. M3oronbl. DnekTponsl. CTpoeHHe JIEKTPOHHBIX 000JI0YeK aTOMOB MEPBBIX 20 XUMHUUECKUX
sanemeHnToB [lepuoanueckoit cucremol [[. . MenneneeBa. XapakTepucTUKa XMMHAYECKOTO 3JIEMEHTA MO €ro MmojiokeHuto B llepuoanmyeckoi
cucteme /1. 1. Menpaeneera.

3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XMMMUYECKHUX JJIEMEHTOB, METANIMYECKUX U HEMETAIJIMYECKMX CBOWCTB MO Ipynnam U
MIEPHOJIAM.

3unauenue [lepuogmueckoro 3akoHa u I[leproanueckoil cucTeMbl XMMUYECKUX DJIEMEHTOB JJIs pa3BUTHUS Hayku W mpakTtuku. J[. .
MenneneeB — y4€HbIN U TpaKJaHUH.



Xumuyeckas cBsizb. KoBajeHTHas (OJsipHAasi U HEMOJIAPHAs) CBSI3b. DNEKTPOOTPHUIATEILHOCTh XUMUUECKUX 3JIeMEHTOB. FlOHHas CBA3b.

Crenenb oxucieHus. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE pEakIuu. [Iporecchl OKWCICHHS W BOCCTaHOBJICHUSA. OKHUCIUTENH H
BOCCTaHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OO0pa3lloB BEIIECTB METANIOB M HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHIA LIMHKA C PAacTBOPAaMHM KHUCJIOT U ILEI0YeH,
MPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIMIUX TMPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEaKIui (rOpeHue, peakluud pPas3IoKCHHUS,
COCIMHEHUS).

Meosicnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSA3EH MPU U3yUYEHUU XUMUU B 8 KIJIACCE OCYIIECTBISIETCS Yepe3 UCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHATUHN, TaK W MIOHATHH, SBIISIOIIUXCSI CHCTEMHBIMHU TS OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MMOHATHUS: HAYYHBIH (PAKT, THIIOTE3a, TCOPHS, 3aKOH, aHAJIW3, CHHTE3, KJIACCU(DUKALNS, TEPHUOTUIHOCTD,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®uzuka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOMbBI, PAIHOAKTUBHOCTh, MOJIEKYJa, SICKTPUUECKUN 3apsi,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (PU3WYECKHE BEIWYMHBI, CAWHUIBI U3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3/IBI,
Comnsue.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TTOPOIbI, TIOJIE3HBIE HCKOMIAEMBbIE, TOIIIIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKas peakuus

[lepnonnueckuii 3akoH. Ilepuoguueckas cucrema xummuueckux 3nemeHToB J[. M. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX IMEPUOJAOB, KAIMS, KAIBLUSA U UX COECAUHEHUN B COOTBETCTBHM C IOJIOKEHUEM
a1eMeHTOB B [leproguyeckoil cucTeMe U CTPOCHHEM UX aTOMOB.

CTpoeHune BellecTBa: BHJbl XMMHUYECKON CBS3U. THIBI KPHUCTAUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BENIECTBAa OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMUYECKON CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTAaHUYECKUX BEIIECTB. XMMHUYECKHE CBOICTBA BEUIECTB, OTHOCAIIMXCSA K Pa3NUYHBIM KiIaccaM
HEOPraHWYECKUX COCIMHEHN, FTEHETUYECKas CBSA3b HEOPraHUYECKUX BEIIECTB.



Knaccugukanus XUMHUECKUX pEakUMH MO pa3IuMyHbIM IpU3HAaKaM (IO YUCIy M COCTaBy Yy4YacTBYIOLIMX B PEAKLUU BELIECTB, IO
TEIIOBOMY 3 (EKTy, IO U3MEHEHHIO CTENCHEW OKHCICHHS XMMHUYECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH, IO YYacTHIO KaTalu3aTopa). JK30- U
HHJIOTEPMHUYECKHE PEAKIINU, TEPMOXHUMUYECKHE YPAaBHEHUSI.

[TonsTHE O cKOpOCTH XUMHUUECKOH peakuuu. [ToHsTHE 00 0OOPATUMBIX M HEOOPATUMBIX XMMHUYECKUX peakiusx. IIoHsATHEe O rOMOreHHbIX
U rereporeHHbIXx peakuusax. Ilonarue o xatamusze. [loHsTne 0 XxuMudyeckoM paBHOBecMU. PaKTOPHI, BIUAIOLIME HA CKOPOCTb XUMHUYECKOH
peaKLuy U MOJI0KEHUE XUMHUUECKOI'O PABHOBECHSL.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIUM, 3JIEKTPOHHBIM OallaHC OKMCIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBieHHUe
YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA C UCIIOJIb30BAaHUEM METO/1a 3JIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOIUTHUECKOHN TUCCOLMAUU. DIIEKTPOIUTHI U HEINEKTPOauThl. KaTnoHbl, aHMOHBI. MeXaHU3M UCCOLUAliU BEIECTB ¢
pa3IMYHBIMU BHIIAMH XUMHAYECKOH CBsi3u. CterneHb qucconranni. CHIIbHBIE U CIIa0ble 3JIEKTPOIUTHI.

Peaknmu monHoro oOMeHa. YCIOBHs MPOTEKAHUS PEAKIMK MOHHOTO OOMEHA, MOJIHBIE W COKPALIEHHbIC HOHHBIC YPAaBHEHHS PEaKIUil.
CBoiicTBa KHCIIOT, OCHOBaHMH M cOJiell B CBeTe IMpPEACTABICHUNA 00 3JIEKTPOJUTHUYECKON auccouuanuu. KauecTBEeHHblE peaklMy Ha HOHBI.
[TonsiTHE O TMAPOIN3E COIEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJENSIMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB — METAJIOB M HEMETaUIOB (rpadura M anmasa),
CJIO’KHBIX BEIIECTB (XJI0pUJa HAaTpUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaklMM OT BO3JEHCTBUS pa3inyHbIX (HaKTOpPOB,
WCCJIEJOBAHKE DJIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, MPOLECCA IUCCOLMALMU KHUCIOT, LIENOYEH U cOoled (BO3MOXKHO HCIOJIb30BaHUE
BUJICO MAaTEpHaJIOB), MPOBEACHUE ONBITOB, WILIIOCTPUPYIOIIMX MPHU3HAKU IMPOTEKAHWS peaklUuid HMOHHOro oOMeHa (0Opa3oBaHME OCAJKa,
BbIJIEJICHHE Ta3a, 00pa30BaHuE BO/Ibl), ONBITOB, WITIOCTPUPYIOIIKUX IPUMEPBI OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIX peakiuil (ropeHne, peakiuu
pa3JIOKEHUs,, COEJAMHEHMs), pAacllo3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOLIbI0 KAayeCTBEHHBIX peaklUil Ha MOHBI, pELICHUE
HKCIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTHHEHUS

OO6mass xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CTeleHU okuciaeHus. CTpoeHue u (u3nuecKue
CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XUMHUYECKHE CBOMCTBAa Ha IpHUMepe XJopa (B3aUMOICHCTBHE C MeTaUIaMH, HEMETallaMH,
menoyaMu). XaopoBogopoa. CounsHas KUCIOTa, XMMUYECKHE CBOMCTBa, MOJydyeHue, nmpuMeHeHue. JleiicTBue xiopa M XJIOpOBOJOpoOJa Ha
OpraHu3M 4YeJjoBeKa. BakHelme XJI0pH bl U HX HAXOXKICHUE B IPHPO/IE.

O6mas xapaktepucTtuka 3yeMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHHUsI aTOMOB, XapaKTepHblE CTeNeHH okucieHus. CTpoeHue U
¢u3nueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIMUA KUCIOPOAa U cepbl. XHUMUYECKHE CBOWCTBA
ceprl. CepoBOAOPOA, CTpOEHUE, (PU3UUECKUE W XUMHUYECKHe CBOWMCTBA. OKCHIBI Cepbl KakK IMPEICTaBUTEIM KUCIOTHBIX OKCHAOB. CepHas
KHUCI0Ta, (U3NYECKHE M XUMHUYECKHE CBOMCTBa (00IIME Kak IMpeACTaBUTENs Kilacca KUCIOT M creuuduueckue). XUMUYECKHE peakiuy,
JeKallue B OCHOBE IPOMBIIIJIEHHOIO croco0a MoJydeHHs cepHOM KHucioThl. [IpumeHenue cepHoll KUCIOThl. CoOIM CEpHOW KHUCIOTHI,



KauecTBEHHasl peakius Ha cynbdar-uoH. Haxoxaenue cepbl U €€ COeAUHEHMI B MpHpojae. XUMUYECKOE 3arpsA3HEHHE OKPYKalolleh cpeibl
COCAMHEHUSIMH Ccepbl (KUCIOTHBIE TOKAM, 3arps3HEHIE BO3AyXa U BOJOEMOB), CIIOCOOBI €TI0 PEA0TBPALICHHUS.

OO6mass xapakTtepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTEIEHH OKUCICHUA. A3OT,
pacnpocTpaHeHue B npupoje, huznueckue U XuMudeckue cBoiictBa. Kpyropopot azora B npupoje. AMMHaK, ero GU3n4ecKkue U XuMHU4YecKue
CBOIiCTBa, mosyuyeHue u npuMmeHenue. Conu aMMOHUSA, UX (U3NYECKUE U XMMHUYECKHUE CBOMCTBA, mpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCJIOTa, €€ MOoJydeHHe, (pU3MuecKue M XMMHYECKHe CBOWCTBa (0OIIMe Kak MpeACTaBUTENs Kilacca KUCIOT U
cnenuduyeckue). Vcmonp3oBaHWe HUTPATOB M COJCH aMMOHHS B KadeCcTBE MHUHEPANBHBIX YAOOpeHHU. XWMHUYECKOE 3arpsi3HEHUe
OKpY’XKarolled cpenbl COCTUHEHUSMHU a30Ta (KUCIOTHBIE [I0XKIHM, 3arps3HEHHE BO3JyXa, MOYBbl M BOJM0EMOB). docdop, aniaoTporHbie
monupukanuu docdopa, dpuznueckue u xumuyeckue cpoiictBa. Okcun gocdopa (V) u pochopnas kucinora, pusnueckue U XUMUUYECKUE
CBOIiCTBa, osryueHue. Vcrnonb3oBanue GocdaroB B KaueCTBE MUHEPAIBHBIX YAOOPEHHIA.

OOmast xapakTepucTuka 31eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIE CTENCHHW OKHUCICHUS. YTIEpo,
AIIOTPONHBIE MOAU(UKAIINK, PACHPOCTpaHEHUE B MpUpPoAe, PU3NYECKUE U XUMHYECKHE cBoicTBa. Ancopouus. KpyroBopor yriepoaa B
npuponae. Okcuabl yrieponaa, ux (u3MUeckue M XHMHUYECKHE CBOMCTBA, ACWCTBHE HAa JKUBbIE OPraHU3MBI, IMOJIYYEHHE U TPUMEHEHHE.
DKojorudeckue MmpoOIeMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona (IV), rumore3a rio0aIbHOTO TOTEIUICHUS KIMMaTa, MapHUKOBBIA I(PQeEKT.
VYronbHas KuciaoTa U e€ coid, uX (GU3NYECKHe W XUMHUYECKHE CBOWCTBA, MOJydeHHE M NpuMeHeHne. KaduecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcnonbp3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIINIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[TepBoHauanpHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COCAMHEHHUSX yriepojaa (MeTaH, 3TaH, ATHUJICH, alleTHJIEH, 3TaHOI,
[JIMLEPUH, YKCyCHas Kuciota). [IpupoiHble MCTOYHUKU YIIIEBOAOPOJOB (yrojib, MPUPOIHBIA ra3, HeQTh), MPOAYKTHI HUX MEpepadOTKU
(O6eH3uH), UX poJib B OBITY U MPOMBINIIEHHOCTH. [loHSITHE 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX: JKHMpaX, Oelkax, yriaeBojax — U UX PO B
JKU3HU 4eJI0BEKa. MaTepHallbHOE €IMHCTBO OPraHNYECKUX U HEOPTAaHUYECKUX COEIMHEHUH.

Kpemuuii, ero ¢usnyeckne M XHMHYECKHE CBOMCTBa, MoiydeHue M mnpumeHeHue. CoenuHeHuss KpemMHus B mnpupojge. OOmme
npeactaBieHus o0 okcuae kpemuus (IV) u kpemuueBoit kucinote. CHIMKATHI, UX HCIOJIB30BaHUE B OBITY, B TPOMBIIIUICHHOCTH. BaxHeimme
CTPOUTENIbHbIE MaTepHajibl: KepaMHUKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. IIpoGiembl Oe30macHOro HMCHOJB30BAaHUS CTPOMTEIBHBIX
MaTEepUasoB B NOBCEAHEBHON XKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3ll0B HEOPTaHWYECKUX BELIECTB, CBOMCTB COJSHOM KHUCIOTHI, IPOBEIECHUE KAUECTBEHHBIX PEaKIUil Ha XJIOPHUI-HOHBI U
Ha0JII0/IeHUE MPU3HAKOB UX MPOTEKaHUs, OIBITHI, OTpaXkarolre pU3nyeckrue 1 XUMHUUECKHE CBONCTBA raJOr€HOB U UX COSAMHEHUN (BO3MOKHO
UCIOJIb30BaHUE BUAEOMATEPUATIOB), O3HAKOMIIEHHE C OOpa3llaMu XJIOpUAOB (TaJOreHUIOB), O3HAKOMJIEHHE C oOpa3namMu cepbl U eé
COCMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHWE BHJIEOMATepHaNlOB), HaONIOJeHHEe Tpolecca OOyriaMBaHMs caxapa TMOjA JAeHCTBHEM
KOHIEHTPUPOBAHHOMN CEPHOIN KHCIIOTHI, U3yUY€HHUE XUMHUUECKUX CBOMCTB pa30aBI€HHON CEpPHOM KHCIOTHI, IPOBEACHHE KAaUeCTBEHHON peaKknu
Ha cynb(]aT-uoH U HaONO/IeHUe MpU3HAKa €€ MPOTEeKaHus, O3HaKOMJIEHHE C (PM3MUYECKUMU CBOWCTBaMHU a30Ta, Gocdopa M UX coeTMHEHUN



(BO3MOXHO HCIOJb30BaHUE BHJIEOMATEPHANIOB), oOpa3laMu a30THBIX U GochopHbIX ynoOpeHHil, molyuyeHue, coOupanue, pacrio3HaBaHUE U
W3YYCHHUE CBONCTB aMMHaKa, POBEJACHHE KAa4eCTBEHHBIX PEAKIMi Ha MOH aMMOHHS W Pochar-uoH M M3ydeHUE NMPU3HAKOB MX MPOTECKAHMUS,
B3aUMOJICCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB), M3y4YEHUE Mojeei
KPUCTAIIMYECKHUX PEIIETOK anMasa, rpaduta, GpyuiepeHa, O3HAaKOMIEHUE C TIPOLECCOM aCOPOIIMH PaCTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM
yraéM M yCTPOMCTBOM MPOTHBOrasa, MOJy4deHHe, coOupaHHe, pacllo3HaBaHWE M H3Y4YEHHE CBOICTB YIJIEKHCIIOTO ra3a, IMpOBEICHUE
KaueCTBCHHBIX PEaKIMii HAa KapOOHAT M CHJIMKAT-UOHBI M M3YyUYCHUE MPHU3HAKOB MX MPOTECKAHMS, O3HAKOMIICHUE C MPOIYKIIUECH CHUITHMKATHON
MIPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BakHelme HeMEeTaJUIbl U UX COEAUHEHHUS».

MeTa/lIbl M MX COCAUHEHUS

OO01mas xapakTepuCTUKa XMMHYECKHUX 3JIEMEHTOB — METAJVIOB Ha OCHOBaHHMH MX MosioxkeHus B [lepuoanueckoit cucteMe XUMHUYECKUX
anemenToB JI. 1. MenaeneeBa u ctpoeHus atoMoB. CTpOe€HHE METAJIIOB. MeTaiinyeckast CBs3b M METAJUTMYECKash KpUCTAIUTMYECKask pereTKa.
DNEKTPOXUMHUYCCKHUH Psifl HANPSHKCHU MeTauioB. DU3NYecKkre W XUMUYECKHE CBOMCTBA MeTauioB. O0IIMe CriocoObl TOMydeHUST METAIIIOB.
[TonsiTe 0 KOPPO3WM METAJUIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT Koppos3uu. CriaBbl (CTaiab, YyryH, AIOPATIOMUHUN, OpOH3a) M UX
MIPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble Metaybl: nosokeHue B Ilepuogmueckoit cucrteMe xumuueckux sneMeHToB [l M. MenneneeBa, CTpOCHHME UX aTOMOB,
HaxoXJieHue B npupoje. Ou3nueckrue U XMMUUYECKHE CBOMCTBA (HAa mpumMepe HaTpus U Kaiusi). OKCUIbI U TUIPOKCHABI HATPHUS U Kajusl.
[IpuMeHeHre MeNOYHbIX METAIOB U UX COEIMHEHUM.

[IlenoyHoO3eMENBHBIE METAUIBI MATHUM U KAJIBLIUI: 1oJiokeHue B [leproanueckoit cucreme xumMuieckux 3yemMeHToB /. M. Menneneesa,
CTPOEHUE UX aTOMOB, HAXOXJEHUE B NpHUpoje. PU3NYECKUE U XMMUYECKUE CBOMCTBA MarHusl M KajlblUs. BakHelmme COeqUHEHNUS KaJIbIUs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepumonnueckoir cucreme xumuueckux snemeHToB . M. MenpaeneeBa, cTpoeHrne aroMa, HaxOXXJIE€HHUE B
npupoje. Dusnveckre U XUMUUECKHE CBOMCTBA aTtoMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA aTFOMUHUSI.

Kene3o: nonoxenue B [lepuoguueckoil cucreme xummueckux aemeHToB /. 1. MenneneeBa, CTpoeHUE aToMa, HAXO0KJICHUE B IPUPOJIE.
dusnueckue U XUMUUECKHE CBOMCTBA xkene3a. Okcubl, rupokcuabl u conu xenesa (11) u sxenesa (I11), ux cocras, cBOMCTBA U MOTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METajulIOB U CIUIAaBOB, MX (PU3MUECKUMH CBONCTBaAMH, W3Y4YCHHE PE3YJIbTaTOB KOPPO3HH METAJIOB
(BO3MOXHO HCTIOJb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aWMOJCHCTBUS OKCHAA KalbIlMs W HATpUiA C BOJOH (BO3MOYKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, TpOIECCa TOPEHHUs JKele3a B KHUCIopoAe (BO3MOXKHO
UCIIOJIb30BAaHNE BUJIEOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIMN HA MOHBI: MarHus, KaiblUs, AIFOMUHUS, [IUHKA, Keje3a
(IT) u xene3a (III), mequ (II), HabmroaEeHUE U OMUCAHUE MPOIECCOB OKpAIIMBAHUS IJIAMEHH MOHAMHU HATPHSI, Kalus U Kalblus (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), HCCIIEIOBaHHE aM(POTEPHBIX CBOMCTB THUIPOKCHIA QIIOMUHUS W THAPOKCHAA IIMHKA, pEIIeHUE
AKCIEPUMEHTAIBHBIX 337a4 M0 TeMe «BakHeNme MEeTaJIbl U UX COCIUHEHHSY.



XuMHS 4 OKpPYsKAIIas cpeaa

BemectBa 1 maTepuasibl B MOBCEHEBHOW >KM3HM 4YesioBeKa. be3ornacHoe MCnosib30BaHME BEIIECTB M XUMHUYECKUX pPEaKIUuil B OBITY.
[lepBas momMoIb NpU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XHUMHYECKOE 3arpsA3HEHHE OKpYXKalolield cpenbl (mpenenbHas JOMycTUMas KoHIeHTparus BemectB, ganee — [IJIK). Ponp xumuu B
PEIICHUH KOJIOTHYECKUX MPOOIIeM.

Xumuueckuii Ixcnepumenm:

U3ydeHue o0pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Meosicnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSA3EH MPU U3yYECHUH XUMHUU B 9 Kilacce OCYIIECTBIISETCS Yepe3 UCIOIb30BaHUe KaK OOIINX €CTECTBEHHO-
HAY4YHBIX TIOHSTHH, TaK ¥ TIOHATHM, SBJISIFOITUXCSI CACTEMHBIMH JIJIS1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MMOHATHUS: HAyYHBIM (aKT, THIIOTE3a, 3aKOH, TCOPHS, aHAIM3, CHHTE3, KIaccu(UKaIWs, TIePUOTAIHOCTD,
HaOJII0JICHUE, DKCIIEPUMEHT, MOJICTUPOBAHHUE, H3MEPEHHUE, MO/JICIb, IBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MATCPUATIBI.

®duzuka: Matepus, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, U30TOMbI, PaIHOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUI 3apsl,
MIPOBOJIHUKH, TOJYIPOBOJHUKH, IUIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TeJIO, 00BbEM, arperaTHOE COCTOSHHME BEIIECTBA, ras, pacTBOp,
pacTBOPUMOCTh, KPUCTAIUIMUECKAsT PEII€TKa, CIUIaBbl, (PU3MUYECKUE BEITUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMUUYECKOE MPOCTPAHCTBO, TJIAHETHI,
3BE3061, ComHIIE.

buonorus: dotocunTes, apixanue, 6uocepa, sKocucTeMa, MUHEpaIbHbIE YA0OPEHUS, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIC
BEIICCTBA.

['eorpadusi: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TOJIE3HBIE NCKOMAeMblIe, TOTUTUBO, BOJAHBIE PECYPCHI.

3. [Inanupyemsble pe3yJibTAaThl 0CBOCHHS Y4eOHOI0 NpeaAMeTa

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOT'O OOILEro 00pa3oBaHMs JTOCTUTAIOTCSA B XOZ€ OOyueHUs XUMHUHM B €IUHCTBE
yu4eOHOM ¥ BOCHUTATENBHOM JESATENTbHOCTH B COOTBETCTBUM C TPAJULIUOHHBIMU POCCHUMCKUMHU COIMOKYJIBTYPHBIMH M JYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMM, MPUHATHIMH B OOIECTBE MpaBWJIAMU M HOPMaMH IOBEACHHSI U CIIOCOOCTBYIOT IpOIECcCaM CaMOIIO3HaHUS,
CaMOPA3BUTHSA U COLIMATM3AIMH 00yYaAIOIIHUXCS.

JIMuyHOCTHBIE PE3yNAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOACTBOBATHCS CUCTEMOW MO3UTUBHBIX IEHHOCTHBIX OPHEHTAIUI
Y PACIIMPEHNE OMBITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY M HAYYHOMY HACIEOUIO, ITOHUMAaHUsA 3HAYCHUs
XMMHUYECKOH HAyKH B KU3HU COBPEMEHHOIO OOIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEpHOW MH(OpMaLUeil 0 mepeaoBbIX IOCTHKEHHUIX H
OTKPBITHSIX MUPOBOM M OT€UECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;



2) rpaskIaHCKOro BOCIMTAHUS:

NPECTaBICHUS O COIIMATBHBIX HOPMaX M MPaBHIIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, KOMMYHHKATUBHON KOMITETEHTHOCTH B
OOIIECTBEHHO MOJIE3HON, yueOHOHMCCIIEeI0BATENbCKON, TBOPUECKON M APYIHX BUIAX JEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHON
JeSITEbHOCTH NIPH BBIIIOJHEHUN y4eOHBIX, IO3HABATEIbHBIX 3a/1a4, BHIIIOJHEHUN XUMUYECKUX 3KCIIEPUMEHTOB, CO3/1aHUM YY€OHBIX MPOEKTOB,
CTpEMJICHHUS] K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IpOLECce 3TOM yuyeOHOW IeATeNIbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE MOBEACHUE U
MOCTYIKHA CBOMX TOBApPUIIIEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN TIOCTYITKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKHE IIPEACTABICHUS O BEIIECTBE U XMMUUYECKON peaKklii, COOTBETCTBYIOLUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
COCTABJIAIOLIME OCHOBY JJIsl NMOHMMAHUS CYLIHOCTH HAy4HOM KapTHUHBI MUpA, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHUS
IPUPOIBI, B3aNMOCBSI3AX YEJIOBEKa C IPUPOIHOM CPEloid, O POJIM XMMHUH B MO3HAHUU ITHX 3aKOHOMEPHOCTEI;

NIO3HABATEJbHBIE MOTHBBI, HANPAaBJICHHbIC HA IMOJYyYCHHE HOBBIX 3HAHHMU MO XUMHH, HEOOXOIUMBIE JJIsi OOBSICHEHUS HAOII0IaeMbIX
IPOLIECCOB U SIBJIICHUH, [M03HABaTEIbHON, MHOOPMAIIMOHHON U YUTATEIbCKOW KYJIBTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHONW paboThI ¢
y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JIUTEPATYpPOil, JOCTYITHBIMU TEXHUYECKUMHU CPECTBAMU MH(POPMALIMOHHBIX TEXHOIOT U]

UHTEpeC K OOy4YeHHMIO ¥ TIO3HAHHWIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K CaMOOOpa30BaHMIO, IPOEKTHOW U
UCCIIEIOBATEIbCKON ACATEIBHOCTH, K OCO3HAHHOMY BBHIOOPY HAIIPABICHHOCTH U YPOBHS O0OYUYCHHUS B JaTbHEUIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHME LEHHOCTH *H3HH, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKM Ha 3JI0POBBIH 00pa3 *HU3HH, OCO3HAHHE
MOCHEACTBUM M HENpPUSITHE BPEIHBIX NMPUBBIUEK (YHNOTPEOJEHHUS ajIKOroJisd, HAPKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJECHUS MPaBUI
0€30IaCHOCTH MTpH O0PAIEHUH C XUMHUECKUMH BEIIECTBAMH B OBITY U pEaIbHOM KHU3HH;

5) TpynoBoro BocnuTaHus:

UHTEpEC K MPaKTUYECKOMY H3yuYeHHIO mNpodeccuid M Tpylda pPa3IM4yHOTO pOJd, YB@KEHHE K TPyAy M pe3yibTaTaM TpYyIOBOMH
NeSITEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHWWA MO XMMHH, OCO3HAHHBIM BHIOOP WHAWBUIYAIBHOW TPAaeKTOPUHU
NPOJIOIDKEHHUST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
YCIIEHIHOM Mpo(hecCHOHAIBHON AEATENbHOCTH U Ppa3BUTHsI HEOOXOAUMBIX YMEHHH, TOTOBHOCTh a1alITUPOBAThCS B IPO(ECCHOHANIBHOM cpee;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHE K MPHPOJEe KaK MCTOYHUKY KH3HH Ha 3eMiie, OCHOBE €€ CYIIEeCTBOBaHUS, NMOHUMaHHE
[IEHHOCTH 37I0POBOTO M 0€3011acHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY M TICHXHYECKOMY 3JI0POBBIO,
OCO3HaHHME LEHHOCTH COOJIOAEHUS NpaBWiI O€30MacHOr0 MOBEJIEHHs NMpH paboTe ¢ BEIIECTBAMH, a TaKXKe B CHUTYaLUsX, YTPOXKAIOLIMX
37I0POBBIO U KU3HH JIFOJIEH;

CIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble MPH WU3YYSeHHH XWMUH, U PEUICHHs 3aad, CBA3aHHBIX C OKPYXKAroIIeH MPUPOTHON
CpeloH, IS TIOBBIIICHUS YPOBHS JKOJOTHYECKOH KYJIBTYpPBI, OCO3HAHHs TJIOOATBHOTO XapakTepa JKOJIOTMYECKHX MpolieM M ImyTed Hx



pELIeHUs IOCPEACTBOM METOAOB XUMUH, DKOJIOTUYECKOTO MBILIUICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B II03HABATEIbHOM, KOMMYHUKAaTUBHOU
U COLIMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpenMeTHBIX pe3yJbTaTOB BBIAEISAIOT 3HAUMMBbIE Ui (POPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAyUYHbIE NOHATHUS (3aKOH,
TEOpHsl, IPUHLUI, TUIIOTE3a, (PaKT, CUCTEMA, IPOLECC, IKCIIEPUMEHT U JIPYroe.), KOTOPble UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX
npeaMeTax M IMO3BOJISIOT Ha OCHOBE 3HAHUM M3 3TUX IMPEeIMETOB (hOPMHUPOBATH MPEICTABICHHE O IEOCTHOW HAy4YHOH KapTWHE MHpa, U
YHUBEpCaJbHbIE y4yeOHBbIC JeicTBUs (TIO3HABaTeNbHbIC, KOMMYHHKATHBHBIC, DPETYJISATHBHBIC), KOTOpBIE OOECIEYMBAIOT (OPMHPOBAHUE
TFOTOBHOCTH K CaMOCTOSTEJIbHOMY IJIJAHUPOBAHUIO M OCYIIECTBICHUIO y4EOHOU NS TeIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue AeiicTBus:

YMEHHMSI UCII0JIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS IPU OCBOCHUHU 3HAHUI: pacKphIBaTh CMBICI XUMUYECKUX MOHATHH (BBLIEIATH
UX XapaKTepHble PU3HAKHU, YCTaHABIMBATh B3aUMOCBS3b C IPYTMMU MOHATUSAMU ), UCIIOJIb30BATh MOHATHS AJI OObSICHEHHSI OTJCJIbHBIX (PaKTOB
U SIBJIICHUH, BBIOMpAaTh OCHOBaHMSI U KPUTEPHUH JUIs KJIACCU(DUKALMU XUMUYECKUX BEILECTB M XUMHUYECKUX PEAKIUH, YCTaHABIMBATh IPUYUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY OOBEKTaMU M3YyU€HUs, CTPOUTH JIOTHUYECKHE pacCyX/eHus (MHAYKTUBHBIE, J€TyKTUBHBIE, [0 aHAJIOTUH), AEaTh
BBIBOJIbI U 3aKJIFOUEHUS;

yMEHHUE IpPHUMEHATh B IIpolecce IMO3HAHWS MOHATUS (IIPeIMETHblE M MeTalpeAMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
UCMOJb3yeMble B XMUMMH, NMPeoOpa3oBbIBaTh LIMPOKO MPUMEHSEMble B XUMHUH MOJIENbHbIE MPEACTaBICHUS — XMMHUYECKMHA 3HAK (CHMBOJ
AJIEMEHTA), XUMHUecKas (opMysia M ypaBHEHHE XMMHUYECKOM peakIuu — MpU PELIeHUH yueOHO-IO3HABaTENbHBIX 3aJlad, C Y4ETOM STHUX
MOJIEJIbHBIX MPEACTaBICHUIN BBIBISTH M XapaKT€PU30BaTh CYLIECTBEHHBbIE MPU3HAKM H3Y4a€MbIX OOBEKTOB — XHMMHYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIABIATH OOIIMEe 3aKOHOMEPHOCTH, HMPUYMHHO-CJIEICTBEHHBIE CBSI3M W MPOTHUBOPEUUS B M3y4aeMbIX Ipoleccax U
ABJICHUSAX.

ba3oBble uccienoBarebckne 1eiCTBUSA:

YMEHHE HCII0JIb30BaTh IMOCTaBJICHHbBIE BONPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUA, @ TAKXKE B KaYECTBE OCHOBBI JUIsl (POPMUPOBAHUS
TUIIOTE3bI 10 IPOBEPKE NPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

nproOpeTeHne OIbITa MO IUIAHUPOBAHHMIO, OPTraHU3allMi U MPOBEJCHUI0 YUEHHYECKHUX HKCIEPUMEHTOB, YMEHHE HaONI0aTh 32 XOJ0M
Ipoliecca, CaMOCTOSITEIbHO MPOTHO3UPOBATE €r0 Pe3yibTaT, (OPMYINPOBAaTh OOOOIIEHHUS U BBIBOJBI IO Pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh MHGOPMALIMIO PA3TUYHBIX BHJOB U (OPM MPEICTABICHUSA, MOIYYaEeMyI0 U3
pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTEpAaTypa XUMUYECKOTO CO/IEpP KaHUsI, CIIpaBOYHbIE 1Toco0us, pecypchl MIHTepHeTa), KpUTHYECKI
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIHIO;



YMEHUE MPUMEHSTh PAa3JIMYHbIE METObl M 3alpOChl NP MOUCKE U 0TOOpe MH(OPMAIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMbIX
JUIs BBIOJMHEHHUS YYEOHBIX U TIIO3HABATEIbHBIX 33734 ONPENEIEHHOTO THIA, IMPHOOpPETEHHWE OmbITa B O00JACTH HCHOJIb30BAHUS
UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJAJCHHE KYyJIbTYpOH AaKTHBHOTO HCIOJIB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMANBbHYIO (GOpMY NpeACTaBiICHUs HHPOPMALMU U HWUIIOCTPUPOBATH pELIacMble 3aaud HECIO0XKHBIMU
cXeMaMH, JuarpaMMamu, ApyruMu (opmamu rpauky ¥ UX KOMOMHAILUSAMY;

YMEHHUE HCIIOJNIb30BaTh M AaHAJM3UPOBATh B IpOLECCe YYEOHOW W HCCIEHIOBATEIbCKOW JESITEIbHOCTH HH(OPMAIMIO O BIUSHUU
IIPOMBIIIIIEHHOCTH, CEJIBCKOr0 X03HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH PUPOIHON CPEIbI.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUS 33/1aBaTh BONPOCHI (B X0JI€ Uayiora 1 (WIn) JTUCKYCCUH) IO CYIIECTBY 00CYKIaeMOil TeMbl, JOPMYJINPOBATh CBOU MPEITI0KEHUS
OTHOCHUTEJIbHO BBIIIOJIHEHUS IIPEIOKEHHOM 3aauu;

YMEHMSI MPEICTaBIATh IIOJIyYEHHBIE pE3yJbTaThl IO3HABATEIbHOM MJESITENBHOCTM B YCTHBIX U INHCbMEHHBIX TEKCTax; JAeJaTh
IPE3CHTAIMIO PE3YJIbTATOB BBIIOIHEHUS XUMHMUYECKOIO 3KCIIEpUMEHTa (J1abopaTOPHOIo OImbITa, J1JaOOpaTOpHOM padOThl IO HMCCIEIOBAHUIO
CBOWCTB BEILIECTB, yUeOHOI0 MTPOEKTA);

YMEHMsI y4eOHOro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM ITO3HABATEIbHOM M HCCIIEOBATEIbCKON JEATEIbHOCTH IPU
pelIeHNH BO3HUKAIONIMX po0JIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIMHN (00CYXIeHHsI, 0OMEH MHEHUSIMH, «MO3TOBBIE
HITYPMbI», KOOPAWHALMS COBMECTHBIX JICHCTBUH, ONpeieIeHNe KPUTEPHUEB 110 OLIEHKE KauyeCcTBa BBIIOJIHEHHON paboThI U JpyTrHe).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

YMEHHE CaMOCTOSATEIbHO ONPENENATh LEIN JEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJUPOBATH U MPU HEOOXOAUMOCTH
KOPPEKTUPOBaTh CBOIO JESATEIbHOCTh, BbIOMpaTh HambOosiee 3((EeKTUBHbIE CIOCOOBI pelIeHHs] y4eOHBIX W II03HABaTENbHBIX 3ajad,
CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTUPOBATH IMPENJIOKEHHBIM aITOPUTM JEHCTBUIN IPHU BBIIOJHEHUU 3aJaHUN C y4ETOM IMOIY4YEHHS
HOBBIX 3HaHMH 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEAKIMAX, OLIEHUBATh COOTBETCTBHE IOJIyUEHHOTO pe3yJjbTaTa 3asBICHHOW 1INy,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraéMble B YCIIOBUU 3aJJaHUI.

INMPEAMETHBIE PE3YJIBTATHBI

B cocTtaBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHUIO 00s3aTEIbHOIO COJEp)KaHMs, YCTAaHOBJIEHHOTO JAaHHOW (eaepanbHON paboueit
POTPaMMOii, BBIIENAIOT: OCBOSCHHBIE OOYYaIOUIMMMCS Hay4Hble 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBHM, cnenuduyeckue i NpeaMeTHON
obnactu «XUMHS», BUIBI I€ATEIHHOCTH 10 MOJy4YE€HUIO HOBOTO 3HAHUS, €r0 MHTEpIpEeTaIlK, TpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX
y4€OHBIX ¥ HOBBIX CUTYalUsIX.

K xonuy oOyuenus B 8 kJjiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpaXkaTh C(POPMHUPOBAHHOCTH Y 00YHaIOLINXCS
YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUH: aTOM, MOJIEKYJa, XUMHUYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE

BEIIIECTBO, CMeCh (OJHOpOJHAs W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHUTEIbHAs aTOMHas W MOJIEKYJIIpHAs Macca, KOJHMYECTBO



BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J10JI1 XMMMYECKOI'O 3JIEMEHTAa B COEAMHEHUH, MOJIAPHBI OOBEM, OKCHJ, KUCIIOTA,
OCHOBaHHE, COJIb, 3JEKTPOOTPUIATEIHLHOCTh, CTENEHb OKHUCICHHUS, XMMHUYECKas peakius, KiIacCu(PUKalMs peakiuid: peaxKiuu
COCIMHEHUS, PEAKIIUU PA3JI0KECHHUs, PEaKIMK 3aMEIICHHs, peaKIui 0OMeHa, 3K30- U SHIOTEPMUYECKUE PEAKIMH, TEIUIOBOH P QeKT
peakuuu, SAPO aToMa, JIEKTPOHHBIM CIO0H aToMma, aTOMHasi OpOUTalb, paguyc aToMa, XUMHUYECKas CBs3b, MOJISpHAsl U HEHOJspHas
KOBQJICHTHAsA CBsI3b, MOHHAs CBSI3b, MOH, KATHOH, QHMOH, PAacTBOp, MAaccoBas J0Ji1 BellecTBa (IIPOLEHTHAs KOHLEHTpalus) B
pacTBope;

WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX IOHSATHM M INPUMEHATh 3TH IOHATUSA IPU ONUCAHMM BEIECTB U HX
[IPEBPAILCHU;

UCTIOJIF30BAaTh XUMHYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POPMYII BEIIECTB M YPAaBHECHHI XUMUYECKUX PEaKIIHiA;

OIpeNieNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIIEHb OKMCIICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
IIPUHAJIEKHOCTD BEILIECTB K ONpPeeIEHHOMY KJIacCy COEUHEHHH 1o (opMyiiaM, BUJ XMMHUYECKOH CBSI3U (KOBaJ€HTHAs U UOHHAs) B
HEOPraHWYECKHUX COCINHECHUSIX;

packpbiBath cMbica Ilepunonmyeckoro 3axona J[. M. MenneneeBa: AeMOHCTpUpPOBATh ITOHUMAHUE IIEPUOJNYECKON 3aBUCUMOCTH
CBOMCTB XMMHUUYECKUX DJIEMEHTOB OT UX I0JIOKEeHUs B Ileproanueckoil cucreme, 3aKOHOB COXPaHEHHUSI MacChl BELLIECTB, IOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo;

OIKCBIBATh M XapaKTepu30oBaTh Tabanunyto Gopmy [leproanyeckoit cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh HOHATHUS «TJIaBHAS
noarpynna (A-rpymnmna)» u «mobounas noxarpymnmna (b-rpymnmna)», mansle u GoJblle NEPUOJIbI, COOTHOCUTh 0003HAYEHHUs, KOTOpPbIE
umerorcss B Tabnune «llepuonnueckas cucrema xumuueckux siemeHToB [[. M. MenzaeneeBa» ¢ 4HCIOBBIMHU XapaKTEpHUCTUKAMU
CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, O0Ilee YHCIO IEKTPOHOB U pacHpe/IeIeHHe UX MO AJIEKTPOHHBIM
CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEAKIIMH (110 YUCIIy U COCTaBY y4acCTBYIOIIMX B
PEaKIMU BEIIECTB, M0 TEIIOBOMY 3G (DeKTy);

XapaKTepu30BaTh (OMMCHIBATh) OOIIME XMMHUYECKHUE CBOWCTBA BEIIECTB Pa3IMUYHBIX KJIAcCOB, MOATBEpKIas ONUCaHHE MpUMepaMu
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOLINX XUMHUUECKUX PEAKIIM;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT MX Kad4e€CTBEHHOIO COCTaBa, BO3MOYKHOCTH NPOTEKAHUS XUMHYECKHUX
IIPEBPALICHUN B Pa3JIMYHbIX YCIOBUSIX;

BBIYUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacchl BELIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOTO 3JeMeHTa Mo (opmyie
COCIMHEHMS, MAaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, IPOBOJUTE PACUETHI 10 YPABHEHUIO XUMUUECKOU pEaKIIvy;

IPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIBHON AEATENbHOCTH — aHajiM3 U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3alHIo,
KJIacCU(UKAILUIO, BBIABICHWE NPUYMHHO-CIEICTBEHHBIX CBSI3€H — JUI U3YyYeHHs] CBOMCTB BELIECTB W XMMHUYECKHX peakiui,
€CTECTBEHHO-Hay4YHbIE€ METO/IbI [TI03HAHUS — Ha0JII0/IeHNE, U3MEPEHNE, MOJICIUPOBAHKE, HIKCIIEPUMEHT (pealbHbI U MBICICHHBIH);



CJIeZIOBaTh IMpPaBUJIaM TIOJH30BAHUS XMMHYECKOH IMOCYIOM M 1a0OpaTopHbIM OOOPYAOBAaHMEM, a TAaK)Ke IMpaBHJIaM OOpaIICHUs ¢
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMH O BBITIOJHEHUIO JIAOOPATOPHBIX XMMHUECKUX OMBITOB I10 MOJIYYSHUIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (BOJOPOJA M KHUCIOpPOJA), MPUTOTOBJICHUIO PACTBOPOB C ONMPEACNEHHOW MAcCOBOW JOJECH PacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOUYEH U KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JJaKMYC, (heHONPTATCHH, METHIIOPAHK U JPYTHE).

K xoniy oOyuenus B 9 kiiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTpaxarbh c(hOPMHUPOBAHHOCTH Y 00yUaroInxcs

YMEHHMN:

pacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKMX MOHATUN: XMMHUYECKHHM 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, IPOCTOE
BEIIECTBO, CII0)KHOE BELIECTBO, BAJIEHTHOCTb, IEKTPOOTPHUIATEIbHOCTb, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMHUYECKas
CBSI3b, TEIUIOBOM A(PQEKT peakiuu, MOJb, MOJSPHBIA OO0BEM, pPACTBOP, AIIEKTPOIMTHI, HEIIEKTPOJUTHI, SJICKTPOIUTHUYECKAS
JTUCCOLIMAIMS, pEeaklMd HMOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMBIC DPEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIMH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCIEHHE W BOCCTAaHOBJICHHME, aJJIOTPOIIHS,
aM(OTEepHOCTh, XUMHUYECKasi CBs3b (KOBAJCHTHAs, WOHHAs, METAJUIMYECKas), KpUCTAJUIMYECKas pemeETKa, KOPpO3Ws METAIIOB,
CILIaBbl, CKOPOCTh XMMHUYECKOM peaKIuu, IpeaeiabHo nonycrumas konuentpanus [1/1K Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMHUYECKHX IOHSATHM M MNPUMEHSITh ATH IOHATUS IpPU ONMCAHUM BELIECTB M HX
IIPEBPAILCHU;

MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUUIsl COCTaBJICHUS (POPMYJI BEILIECTB U YPaBHEHUI XUMUYECKUX PEAKIUil;

OTpEENATh BaJCHTHOCTh M CTENEHb OKHCIEHUS XMMHYECKUX 3JIEMEHTOB B COCIUHEHHUSIX Pa3IMYHOIO COCTaBa, NMPUHAIJEKHOCTb
BEIIECTB K ONpeAeNEHHOMY KJIacCy COeIMHEHUHN Mo GopmyrnaMm, BUJI XUMHYECKON CBA3M (KOBaJIEHTHasl, IOHHAs, METAJUIMYECKas) B
HEOPraHMYECKUX COEIMHEHMSX, 3aps/l MOHA M0 XMMHUYECKOH (opmyse, XapakTep cpeibl B BOAHBIX pacTBOpax HEOPraHMYECKUX
COEIMHEHUH, TUIl KPUCTAIUIMYECKON PEMIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbicil Ilepnomnueckoro 3akona JI. M. MengeneeBa M JOEMOHCTPUpPOBaTh €ro IIOHUMAaHHWE: ONMCHIBATh U
XapakTepu3oBaTh TabanuHyto ¢opmy Ilepuonuueckoil cucTeMbl XMMUYECKMX 3JIE€MEHTOB: Pa3/InyaTh MOHATHUS «TJIaBHAs MOATPYIMIA
(A-rpynma)» u «mobounas noarpynmna (b-rpynma)», maneie U OosbIIMe MEPUOBI, COOTHOCUTH 0003HAUYEHUSI, KOTOPhIE UMEIOTCS B
NepPUOANYECKOMN TabIHIle, C YUCIOBBIMU XapaKTEePUCTUKAMU CTPOEHHUSI aTOMOB XMMHUECKHX AJIEMEHTOB (COCTaB U 3apsia ajipa, oouiee
YHCJIO 3JEKTPOHOB U pacCHpesiesieHHe MX IO DJIEKTPOHHBIM CJOSM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
AJIEMEHTOB M UX COEAVMHEHUH B IIpeJieax MaJIbIX IEPHOJOB U IIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE AJIEMEHThI, HEOPTaHUUECKUE BEIECTBA, XUMUUYECKHE PEAaKIIUH (110 YUCITY U COCTaBY y4acTBYIOIIUX B
PEaKIMU BEIIECTB, M0 TEINIOBOMY 3P (eKTy, IO U3MEHEHUIO CTEeTIeHEeH OKUCIEHUS! XUMHUYECKUX IEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M CIENU(PUUECKUE XUMHUYECKHE CBOIMCTBAa HMPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPXKAas
OINMCaHNE PUMEpPaMH MOJIEKYJISPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIU;



® COCTaBJIATH YPABHEHUS DJIEKTPOJIMTUYECKOW AMCCOLMALMM KHUCIIOT, IIEJII0YEN U COJIEH, IIOJIHBIE U COKPAILEHHbBIC YPABHEHUS peaKUi
MOHHOro OOMEHa, YpaBHEHHUs peakluil, NOATBEPKIAIOIIUX CYIIECTBOBAHUE IEHETHUYECKON CBSI3UM MEXJy BELIECTBAaMHU pa3IMUYHbIX
KJIACCOB;

® DACKpBIBATh CYLIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IOCPEACTBOM COCTaBICHMs 3JIEKTPOHHOro OanaHca 3TUX
peakuuii;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOCHHSA, BO3MOYKHOCTH IIPOTEKAaHHs XMMHMYECKHX IPEBpAIllCHUN B
pa3IMYHBIX YCIOBUSIX;

® BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO JOJI0 XMMUYECKOIO 3JIEMEHTa Mo (opmyie
COECIMHEHMS, MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLINY;

e coOmonaTh TMpaBWiIa IMOJIE30BAHHMS XWMHUYECKOW IMOCYAOH W J1a0OpaTOpHBIM OOOpYZOBaHHEM, a TAaKKe IpaBHJa OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX XMMUYECKHUX OIBITOB I10 MOJYYSHHUIO M COOMPAHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIIIEKHCIIOro ras3a);

® [IPOBOJUTH PEAKLMH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM ITYTEM XJIOPHUA-,
O6pomun-, nonua-, kapoonar-, gocdar-, CHINKAT-, CyabhaT-, TUIPOKCUI-UOHBI, KATUOHBl AMMOHUS U MOHBI M3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILECTB;

® [IPUMEHATh OCHOBHBIC ONEPALMU MBICIUTEIBHON IESITENbHOCTH — aHaJIM3 U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEeMaTU3alUIo,
BBISIBJICHUE NPUYUHHO-CIICJCTBEHHBIX CBSA3€H — JUI M3YyYEHHUs CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIMi, €CTECTBEHHO-HAy4YHbIE
METO/Ibl TTO3HAHUS — HAOIIOACHUE, U3MEPEHUE, MOJICTTUPOBAHHE, SKCIIEPUMEHT (PEaTbHBIM U MBICTICHHBIN ).

e B (enepanbHbIX U PpErMOHAJIbHBIX TNPOLEAYpPAaX OLIGHKHM KadecTBa OOpa30BaHMs HCIIONB3yeTCs IepeueHb (KoAUQHUKATOp)
pacHpeneNieHHbIX M0 KilaccaM HpOBEpSieMbIX TpeOOBAaHWW K pe3ylbTaTaM OCBOEHHS OCHOBHON 0OOpa3oBaTeIbHOW IMPOrpaMMBbl
OCHOBHOT'0O 00111ero 00pa3oBaHUs U 3JIEMEHTOB COJICPKAHUS IO XUMUH.

o [Ipogepsiemvie mpebo8aHus K pe3yibmamam 0C80eHUs OCHOBHOU 00paA308amenbHOU npoepammul (8 kracc)

Kon nposepsi-
[TpoBepsiemble MpEeAMETHBIE PE3YyJIbTaThl OCBOCHUS OCHOBHOW 0OOpa30BaTENbHON MPOrPaMMBI
€MOro OCHOBHOTO 00111eT0 00pa30BaHMs

pe3yibTaTa




[To Teme: "llepBOHavYaIbHBIE XUMUYECKUE MTOHITHS"

pPacKpbIBaTh CMBICIT OCHOBHBIX XMMUYECKUX MOHSATUH: aTOM, MOJIEKYJa, XUMUYECKUHN AJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJ/HAs), BaJIEHTHOCTD,
OTHOCHUTEINIbHAs aTOMHAasi M MOJIEKYJIspHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISpHAas

1.1 Macca, MaccoBasi JOJsl XMMHUYECKOTO DJIEMEHTa B COCIUHEHUH, MOJISIPHBI 00BEM, XMMHYECKAs
peaknus, KiacCH(pUKAIMSA pPEaKIUi: Peaklud COCAMHCHHS, PEAKIUU Pa3JIOKEHUsS, DPEAKIUU
3aMeIeHUs], PeaKIIui 00MEeHa, IK30- U DHIOTCPMUICCKUE PEAKIINH, TETUIOBOM 3P PEKT peakiuy,
pacTBOp, MaccoBas JI0JIsI BEIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE
19 WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IMOHATHI U IPUMEHSTD 3TH MOHATHUS MPU
' OTMCAHUM BEIIECTB U UX MPEBPALICHUI

13 UCIIOJIb30BAaTh XHMUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (DOpMyNn BeIIeCTB M YpaBHEHHIA
) XAMHYECKHUX PEaKui

14 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
' MOJICKYJISIPHOTO YUCHHS, 3aKOHAa ABOTAIPO

15 OTIPE/ICIIATH BAJICHTHOCTH ATOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHHSIX

16 KJIaCCU(UIIMPOBATh XMUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBY YUYacCTBYIOIIMX B pPEaKIMH
' BEIIIECTB, M0 TETNIOBOMY 3P HEKTy)

1.7 BBIYHCIISATH OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIIECTB

1.8 BBIUHCIISTH MACCOBYIO JIOJTF0 XUMHUYECKOTO dJIeMEeHTa 1o (popMysie COeTUHEHNUS,

1.9 BBIYHCIISATH MAaCCOBYIO JIOJTEO BEIIIECTBA B PACTBOPE




IMPUMCHATH CCTCCTBCHHO-HAYYHBIC MCTOJBI IIO3HAHUA - Ha6HIOI[eHI/I€, HU3MEpPCHUC,

1.10 . o
MOJIeJUPOBAHUE, SKCIIEPUMEHT (PEaabHbI U MBICJICHHBIN)

2 [To Teme: "Baxneiinne npeacTaBUTETN HEOPraHUIECKUX BEIIECTB"

2.1 PaCKpBIBAaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHSATUHN: OKCU/, KUCJIO0TA, OCHOBaHUE, COJIb

2.2 OTIpEeeINATh MPUHAJICKHOCTD BEIIECTB K ONpeAeNEHHOMY KJacCy COSAMHEHH 1o popmyaam

2.3 KJIaccu(UIIUPOBATh HEOPTaHMUECKUE BEUIECTBA
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHME CBOMCTBA BEIECTB PA3JIMUHBIX KJIACCOB,

24 NOATBEP)KJAsi  ONHCAHME MPUMEpPaMH  MOJEKYJSIPHBIX  YpPaBHEHUH  COOTBETCTBYIOLIUX
XAMHYECKHUX PEaKui

o5 MPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTM OT HX KayeCTBEHHOI'O COCTaBa,

' BO3MOKHOCTH NIPOTEKAHMS XUMHYECKUX MPEBPAIEHUN B PA3IMYHBIX YCIOBUIX

CJIeIOBaTh MpaBUJIaM IMOJIb30BAHHS XUMUYECKOU MOCYAON U TabopaTOpHBIM 000pyAOBaHUEM, a
TaK)Ke TpaBuIaM o0paleHus C BEIeCTBAMH B COOTBETCTBHH C MHCTPYKIIUSIMH TI0 BBHITTOJTHCHHIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO TOIYyYEHUI0 U COOMpaHHIO Ta3000pa3HBIX BEIIECTB

2.6 (Bomoposla M KHCIOpOJa), NPUTOTOBJICHHIO PAcTBOPOB C ONpPENENIEHHON MaccoBOW Jjoiei
PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U TNPOBOJUTH XHMHYECKHE HSKCIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB IMIEJNOYEH ¥ KHUCIOT C TIOMOIIBI0 WHIWKATOPOB (JAKMYC,
benondranenH, METUIOPAHK U IPYTHE)

2.7 MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOW peakiuu

3 I[To Teme: "llepuomuueckuii 3akoH U Ilepuognueckas cucremMa XUMHUYECKUX DJJIEMEHTOB

JA.N.Mengeneea. CtpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE




peaxkuun"

PacCKpeIBaTh CMBICII OCHOBHBIX XHMHUUYCCKHX TTOHATHH: AOp0 aroMa, BHCKTPOHHBIP'I cJIou aTroma,

3.1 aTOMHasi opOUTaNb, paJNyC aToMa, XUMUYECKasi CBS3b, MOJSIPHAS W HEMOJSpHAs KOBaJECHTHAs
CBSI3b, AJIEKTPOOTPHUIIATEILHOCTD, HOHHAS CBSA3b, HOH, KATUOH, AHUOH, CTENICHb OKUCIICHUS
3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI
ONHKCBHIBATh M XapaKTepu3oBaTh TabmmuHyto ¢opmy I[leproanyeckoil CHCTEMBl XMMHUYECKHX
3.3 3JIEMEHTOB: pa3Nu4aTh MOHATUA "TNIaBHasg noarpynna (A-rpynmna)" u "mobounas noarpynna (b-
rpynna)", "mansie" u "Oosblue" nepuosl
packpbiBaTh cMbIch [lepuonuyeckoro 3akona J[.M.MenneneeBa: 1eMOHCTpUpPOBATh TOHUMaHUE
3.4 NEPUOINIECKON 3aBHCHMOCTH CBOMCTB XHMHYECKHX OJJIEMEHTOB OT WX TIIOJIOKCHUS B
[Tepuoanueckoii cucreme
COOTHOCUTH 0003HaYEeHHUS, KOTOpBIe UMetoTcs B Tabnuiie "[leproaudeckas cucreMa XMMHYECKIX
35 anemenToB JI.M1.MenzeneeBa" ¢ YUCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XHMUYECKUX
' AJIEMEHTOB (COCTaB M 3apsii sjapa, oOIlee YUCIO 3JIEKTPOHOB U paclpesieseHue HX 10
AIIEKTPOHHBIM CJIOSIM)
3.6 OTIPEICIISATh CTENeHb OKUCICHUS SJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
3.7 OTIPEICIIATh BUJ] XUMHUYIECKOW CBSI3HM (KOBAJICHTHAS M MOHHAS) B HCOPTAHWYCCKUX COCTMHECHUSIX
o [Ipogepsiemvbie snemernmul codeparcanus (8 kracc)
Kon [TpoBepsieMblii AIEMEHT COJIep>KaHuUs




HepBOHa‘-IaJIBHbIG XUMHWYCCKUC ITOHATHUA

11

[Ipeamer xumuu. Posib XUMHUM B KU3HU 4YeJIOBeKa. XUMHS B CUCTeME HayK. Teia U BemiecTsa.
®du3nuecKkue CBOMCTBA BEUIECTB. ATpEeraTHOE COCTOSIHUE BEILIECTB

1.2

[Tonsitie o Meromax mo3HaHus B xuMmuu. Yucteie BemectBa U cMecu. CrnocoObl pa3esieHus
cMecen

13

ATOMEI B MOJICKYIJIBI. Xumunueckue 31eMeHTEl. CHMBOJIBI XMMHYECKHX 3JICMCHTOB. HpOCTI)Ie u
CJIOZKHBIC BCIICCTBA. ATOMHO-MOJ’IGKy.]'ISIpHO@ yY4eHUue

14

Xumnueckas (opmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIE€MEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BewecTB. OTHOcuTeNbHass aromMHas Macca. OTHOCHUTENbHAsh MOJIEKYJISpHas Macca.
MaccoBast 1011 XUMHUYECKOIO JIEMEHTa B COCAMHCHUH

1.5

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3anmMocBs3b KOJIMYECTBA, MacChl M 4HUCIa
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COSTUHEHHMA

1.6

duznyeckue U XUMUYECKHUE SBJICHUS. XUMHUYECKasi peakiys U €€ MPU3HaKU. 3aKOH COXpPaHEHMS
Macchl BEeIECTB. XUMHUecKue ypaBHeHUs. Kiaccudukanus XMMUYeCKUX peakiuil (CoequHeHus,
pa3ioXKeHus, 3aMeLIeHNs, OOMEHa)

1.7

XUMHUECKUH HKCHEPUMEHT: 3HAKOMCTBO C XHUMMUYECKOW IOCYAOH, ¢ mpaBuiamMu paboTsl B
naboparopun M mnpuémMamu oOpalleHus ¢ JabopaTopHBIM O00OpYyJOBaHHEM, H3y4YEHUE H
onucanue (PU3NYECKUX CBOMCTB 00pa3IOB HEOPTaHWYECKUX BEIIECTB, HAOMIOACHUE (DU3UICCKUX
(maBeHHe BOCKa, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUMIEHUE U KOHJICHCAIUS BOJIbI)
U XUMHUYECKUX (TOPEHHE CBEUYH, NMPOKAJIMBAHWE METHOW TPOBOJOKH, B3aMMOJACHCTBHE MeNa C
KHCJIOTON) SIBJICHUH, HAOJIOJCHUE M ONMHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHMUYECKUX pPEaKLuil
(pa3nmokeHue caxapa, B3aMMOJCHCTBHE CEPHOW KHCIOTHI C XJOPHIOM Oapwuisi, pa3lio’KEeHHE
runpokcuaa menu(ll) npu HarpeBanuu, B3aumojelcTBue xenesa ¢ pactBopoM cosn meau(Il),
U3Yy4EHUE CIOCOO0B pa3zesieHusi cMecell (C MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BhITapUBaHUE,




JUCTWIUIALMS, XpoMaTtorpadusi), MPOBEACHHE OYHCTKM IOBAPEHHOW COJNHM, HAOMIONEHHE |
ONKCaHUE pE3yJbTATOB IPOBEAEHUS OIbITA, WUIOCTPUPYIOILEIO 3aKOH COXPAaHEHMs MAaccChl,
CO3aHHE MOJIETIEN MOJIEKYI (IIAPOCTEPHKHEBBIX )

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Bo3znyx - cmecp rasos. CocrtaB Bo3gyxa. Kucnopon - 2/€eMEHT M IIPOCTOE  BELIECTBO.
Haxoxnenue kucnopona B mpupoje, Gpu3nveckue U XUMUIECKUE CBOMCTBA (PEaKIi TOPEHUs).
Oxcunpl. Ilpumenenne kuciaopoga. CrocoObl NOJIy4YeHUs KHCIopoJa B J1labopaTopuu U
npoMellnuieHHOCTH. KpyroBopot kucnopoga B mpupoge. O30H - ajuloTponHas MOAM(pUKALuUs
KHCII0pOJ1a

2.2

TermnoBoit  >ppeKT XUMHYECKOW peakIuH, TEPMOXMMUYECKHE YPaBHEHUS, 0JK30- U
SHIOTEPMHUUYECKHE DPEaKUUU. TOINIMBO: yroinb M MeTaH. 3arpsi3HEHHUE BO3AYyXd, YCHIIECHHUE
apHUKOBOTO 3(ddekra, pa3pyieHre 030HOBOTO CIIOs

2.3

Bonopon - anemeHT u mpocToe BemiecTBo. HaxokaeHue Bojoposaa B npupoze, pusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI onydeHus. KucnoTsl u conu

24

MounspHblii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM

2.5

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopsl. Haceliiennbsie u
HEHACBIILICHHBIE pPAacTBOpPbL. PacTBOPUMOCTH BemieCTB B Boje. MaccoBas J0yisl BElIECTBA B
pacTBope. XUMHUECKUE CBOMCTBa BOoAbl. OcHOBaHUs. Poinb pacTBOpoB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojie. 3arpsA3HEHHE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MIPUPOAHBIX BOJL

2.6

Knaccugukanus  Heopranmueckux coeauHenuil. Oxcuapl.  Krnaccuukamuss  OKCHIIOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCTIOTHBIC, aM(OTEepHBIC) U HecosieoOpasyromnue. HomenknaTypa
OoKcua0B. PU3NYECKUE U XMMUUECKHE CBOMCTBa OKcH0B. [lomydyeHne okcuaos




2.7

OcnoBanms. Knaccudukanuss ocHOBaHMH: IMIENOYM W HEPACTBOPHUMBIE  OCHOBAHUSI.
Homenknarypa ocHoBanuil. dusznueckne M XHMMHYECKHE CBOMCTBa ocHoBaHuil. I[losydyeHue
OCHOBaHUU

2.8

Kucnorsl. Knaccudpukanus kucinor. Homenknarypa kucior. Pu3uueckue M XUMHUYECKUE
cBoMcTBa KUCIOT. P akruBHocTr MetaiioB H.H.bekerosa. [lonyuenne kucior

2.9

Conu. Homenknarypa coneit. @usnueckue u xumMudeckue cBoiictsa cosel. [lonydenue coneit

2.10

I'eneTnyeckas cBs3b MEKAY KilaCCaMU HCOPIraHUYICCKUX COCI[I/IHGHI/Iﬁ
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XUMHUYECKUHI HKCIEPUMEHT: KaY€CTBEHHOE OINPE/EICHUE COJACpkKAaHMUsA KHCIOpoJa B BO3IYXeE,
HOJydeHue, coOupaHue, paclo3HaBaHHWE W HU3yYeHHE CBOICTB KHCIOpoAa, HaliroaeHue
B3aMMOJIEMCTBUS BEIIECTB C KUCIOPOJIOM M YCJIOBUS BOSHMKHOBEHMS U MPEKPALLEHUS TOPEHUS
(moxapa), O3HAKOMJIEHME C oOOpa3llaMH OKCHJIOB M OIIMCaHME WX CBOMCTB, IOJy4EHHE,
coOMpaHue, paclo3HaBaHHE M M3y4EHHE CBOMCTB BOJOpOoJa (TOpEeHHE), B3auMOJeEHcTBHE
Bojoposia ¢ okcuaoM Meau(Il) (Bo3MOKHO HCIOJIb30BaHUE BUAEOMATEpHUasoOB), HalOIrOAeHUE
00pa3LoB BEIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEJ0BaHUE OCOOEHHOCTEW PaCTBOPEHUS BEILECTB C
pa3IMYHON pPacTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C OINpPEAEIEHHOW MacCOBOW JOJEHN
pacTBOPEHHOTO BEILIECTBA, B3aMMOJEHCTBHE BOJbI C METAUIAMM (HATPUEM M KaJbLIMEM)
(BO3MOKHO MCIIOJIb30BaHME BHUJIEOMATEPHAJIOB), OINPEICIEHUEe PACTBOPOB KUCIOT M ILIEJIOuel C
IOMOIIBI0 MHJMKATOpOB, HCCIEIOBaHME OO0pa3llOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIOJCHUE M3MEHEHUs OKPAacCKHM HMHIMKAaTOPOB B PAcTBOPAX KHUCIOT U IIEJIOYEH,
u3yyeHue B3aumozelctBus okcuaa meau(ll) ¢ pacTBopoM cepHOM KHCIIOTHI, KUCIOT C
MeTaJlJlaMH, peakuuid HeNTpaau3aluu, MOJIy4eHHEe HEepPacTBOPUMBIX OCHOBAHUMU, BBITECHEHHE
OJIHOTO MeTajula APYTUM M3 PACTBOPA COJIM, PEUIEHHE DKCIEPUMEHTAIBHBIX 33Jad 10 TEME
"Baxkneiimme Kiaccbl HEOPraHNYECKUX COEAMHEHUI"

Ilepuonuueckuii 3akoH u Ilepuognyeckas cucreMa xumuueckux 3neMeHToB [[.M.Menneneesa.
Crtpoenune aToMoB. XuMHu4eckasi CBs3b. OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKITUN




3.1

[lepBble MOMBITKM KiIacCU(UKALUN XUMHUYECKUX 3JeMEHTOB. [loHSATHE O Trpymmax CXOIHBIX
9JIEMEHTOB (IIEMOYHBIE W INEJIOYHO3EMEIbHBIE METAUIbl, TaJOTeHbl, WHEPTHBIC Ta3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OTepHBIC OKCUIBI M THAPOKCHIBI

3.2

Ilepuonnueckuii 3akoH. Ilepmoamyeckas cucrtema xumudeckux snemeHtoB [[.M.Menneneena.
Kopotkomnepuonnas u anuHHONEepuoaHast ¢opmbl Ilepuoandeckoil cHCTEMBI XMMHUYECKHX
sneMmeHToB JI.M.MenneneeBa. [lepuoabl u rpynmnbel. @U3NYECKUl CMBICIT MOPSIKOBOTO HOMEPA,
HOMEPOB MepUoa U TPYIIbI FJIeMEHTa

3.3

Crpoenue atomoB. CoctaB aToMHBIX sjep. M3otombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0ojouek atomMoB mepBbIX 20 XMMHYECKHMX JJIeMEHTOB llepuoamdeckoil  cuCTEMBbI
AN .MenneneeBa. XapakTEepUCTUKA XHUMHYECKOIO JJEMEHTAa [0 €ro IOJIOKECHUI0 B
ITepuoanueckoii cucreme JI.M.Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMMHUYECKHX D3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOWCTB IO IpynnaM U nepuonaMm. 3HadeHue llepmoamnueckoro 3akoHa U
[lepuonnueckoii CHUCTEMBI XUMHUYECKMX DJIEMEHTOB JUIA DPa3BUTHs HAyKH M TPAKTHKU.
JA.N.MenneneeB - yu€Hbli U TPaKJaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJSIpHAS W HETOJSPHAs) CBS3b. DJIEKTPOOTPHUIIATEILHOCTh
XUMHUYECKHX AJIeMEHTOB. VIOHHAs CBS3b

3.6

Crenenp okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm OKHCJICHHUSA H
BOCCTaHOBJICHHS. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH HKCIIEPHUMEHT: U3y4yeHHe OoOpas3loB BEUIECTB METAUIOB U HEMETAaJUIOB,
BSaI/IMO,ZIeI\/’ICTBI/Ie THAPOKCHAAa OUHKAa C paCTBOpaMH KHCIIOT U HleHOqefI, IPOBCACHUC OIIBITOB,
WUTIOCTPUPYIOIIMX NTPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI (TOpEHUE, peakuun
pa3IoXKeHUs!, COeAMHEHNS )

o [Ipogepsiemvie mpeb0o8aHus K pe3yibmamam 0C80eHUs OCHOBHOU 00pazoeamenbHou npoepammul (9 kracc)




Kon nposepsi-

[TpoBepsiemble MpeAMETHBIE PE3yJbTaThl OCBOEHHS OCHOBHOM 00pa3oBaTEeNIbHON HPOrpaMMbI

€MOoro OCHOBHOTO 00111eT0 00pa3oBaHus
pe3ynbTaTa
1 ITo Teme: "BemmectBo u xumuyeckas peakius"
PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSTHI: pacTBOP, DJIEKTPOIUTHI, HEIIEKTPOIUTHI,
JJICKTPOJIMTUYECKAS] JTUCCOIMAIUSA, PEaKIM HOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOe
11 paBHOBecHe, oOpaTHMBIE W HEOOPATUMBIC PEAKIUU, OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC
' peaKiMy, OKHUCIUTEIb, BOCCTAHOBHTEIb, OKHCICHHE M BOCCTAHOBJICHHE, AaJJIOTPOIHS,
aM(pOTepHOCTh, XUMUYECCKasi CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKAsI), KPUCTATNICCKASI
peméTKa, CIUIaBbl, CKOPOCTh XUMHYECKOU PEaKIIHH
19 WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX IMOHATHH M IPUMEHSTH ATH TOHATHS TIPH
' OTIMCAaHUU BEIIECTB U UX MPEBpaIICHUN
13 COCTABJISITh YPABHEHUS NEKTPOJIUTUUECKON JUCCOLMAIIMHN KUCIIOT, IIEJI0UEd U CONe, MOJTHbIE U
' COKpaII¢HHbIC YpaBHEHUS PEaKIuii HOHHOTO OOMeHa
14 PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPEACTBOM COCTABICHUS
' AIIEKTPOHHOIO OajlaHca 3TUX peaklnui
1.5 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIINu
2 ITo TemaMm: "HeMmeTaiuisl 1 ux coenuHeHus" u "MeTaluibl U UX COeTUHEHUS"
2.1 XapaKTepu30BaTh (OMHUCHIBATh) OOIME MU Crenu(PUUIecKne XUMHYECKHE CBOMCTBA MPOCTHIX U

CJIOKHBIX BCHICCTB, INOATBCPIKAAA OMUCAHUC ITPUMEPAMU MOJICKYJIIPHBIX 1 MOHHBIX ypaBHCHI/Iﬁ




COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

COCTABJIAATb YPABHCHUSA peaKHHfI, IMOATBCPKAAIOIIUX CYHIECCTBOBAHHC TCHETUYECKON CBS3H

2.2
MEX/ly BEIIECTBAMHU PA3IMUHBIX KJIacCOB
23 IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX CTPOEHUS, BOSMOYKHOCTH ITPOTEKAHUS
' XUMHUYECKHUX MPEBpAIICHUN B Pa3IMYHBIX YCIOBUIX
CJIeI0BaTh MpaBUiIaM I0JIb30BaHUS XUMUYECKON MOCYAON U 1a00paTOpHBIM 000pYJOBaHHUEM, a
24 TakKe MpaBUiIaM OOpalIeHUs C BEUIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMU IO BBIMOJIHEHHIO
' 7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO IMOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriIeKucIIoro rasa)
IPOBOAMTH PEAKIMM, MOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB pa3IMYHBIX BELIECTB:
25 pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHUI-, MOAUI-, KapOoHaT-, docdaT-, cUIMKaT-,
cynb(aT-, THAPOKCUA-NOHBI, KATUOHBI aMMOHUS, HOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOIIHE
B BOJIHBIX PaCTBOpaxX HEOPraHMYECKUX BEIIECTB
3 ITo Teme: "Xumus u okpyxaromas cpena”
3.1 PpacKpbIBaTh CMBICII OCHOBHBIX xuMHuueckux nonatuii: [1/IK BemectBa; koppo3ust MmeTamioB
IIPUMEHATh OCHOBHBIE OIIEPALlUN MBICIUTEIBHON NEATEIBHOCTH - aHAIW3 U CUHTE3, CPAaBHEHUE,
39 0000111eHre, CUCTEMAaTU3alliI0, BBISIBIEHUE MPUUMHHO-CIEJACTBEHHBIX CBSI3€H - JUISI U3y4eHUS

CBOMCTB BCIIECTB H XUMHUYCCKHX peaKHHﬁ; CCTCCTBCHHO-HAYUYHBIC MCTOABI IIO3HAHHA -
Ha6J'IIOI[eHI/IC, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (peaHBHLIﬁ n MLICJ'ICHHLIIZ)

o [Ipogepsiemvbie snemenmul codeparcanus (9 kracc)




Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUSA

BCH_IGCTBO U XUMHWYCCKaAsA pCaKIus. HOBTOpeHI/IC
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Ilepuonuueckuii 3akoH. Ilepmoamyeckas cucrtema xumudeckux snemeHtoB [[.M.Menneneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XHMHMUYECKHX 3JIEMEHTOB TMEPBBIX
TPEX MEPHOJIOB, KAJINS, KATBIUS U UX COCTUHEHUN B COOTBETCTBHH C MOJOKEHUEM 3JIECMEHTOB B
[lepuonnueckoii cucTeMe U CTPOCHUEM HX aTOMOB

1.2

CrpoeHue BeniecTBa: BUAbI XUMUYECKOU CBsI3U. THUIIBI KPUCTAUNINYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOM PEIIETKM M BUAA XUMHYECKOW CBS3H.
Knaccugukaius 1 HOMEHKIaTypa HEOPraHMUECKUX BELIeCTB (MEX/IyHAapOAHAs U TPUBHUAJIbHASA).
XHWMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJIAaCCaM HEOPraHWYECKHUX
COEIMHEHUH, TEHETUUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB

1.3

Knaccudukanus XuMHYECKMX peakUud MO pa3iWyHbIM IpU3HAKaM ([0 YHUCIYy U COCTaBy
YYacTBYIOUIMX B peaKIUH BEUIECTB, MO TeIIOBOMY 3((deKTy, Mo H3MEHEHMIO CTerneHeil
OKHUCJICHHS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYacCTHIO KaTalu3aTropa). DK30- U
DHIOTEPMUYECKUE PEAKIIMHM, TEPMOXUMHUYECKUE ypaBHEHMs. [[OHATHE O CKOPOCTH XMMHMUYECKOMN
peakuu

14

ITonstre 06 O6paTI/IMI>IX n H606paTI/IMBIX XUMHUYCCKUX PCaAKIUAX. IlonsaTre 0 TOMOICHHBIX H
TCTCPOTCHHLIX PCAKIUAX. IlonsaTHE O XMMHYECKOM paBHOBCCHHU. (DaKTOpLI, BIUAOINMEC Ha
CKOpPOCTH XHUMHYISCKOM PCaKkiun U MOJIOKCHUC XUMHUYCCKOT'O pPaBHOBECUA

1.5

OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU,  JJCKTPOHHBIA  OajlaHC  OKHCIUTENBHO-
BOCCTAHOBUTEIbHON peaknuu. CocTaBiIeHUE YpaBHEHUW OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peaKIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca

1.6

Teopm{ 3J'ICKTpOJII/ITI/I‘-ICCKOI71 JAUCColHralnuu. 3J'ICKTpOJ'II/ITLI U  HCOJICKTPOJIUTHI. KaTI/IOHBI,
aHUoOHBI. MexaHu3m Jucconvanvii BC€HICCTB C PA3JIMUHBIMU  BUAaMU XAMHYECKOU CBS3H.




Crenens qucconuanui. CUIbHBIC U CITa0bIe AIEKTPOIUTHL. Peakiinu HOHHOTO 0OMeHa. Y ClIoBHS
MIPOTEKaHUs PEeaKIMii HOHHOTO OOMEHa, MOJIHbIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUS pEaKiuil.
CBoiicTBa KHUCIIOT, OCHOBAaHHH W cOJieil B CBETE MPEICTABICHHA OO0 3JIEKTPOIUTUYECKON
muccouuanuu. KauectBennble peakiiuu Ha HOHBL [loHATHE O rUApONIN3E coneit

1.7

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHME C MOJECISAMH KPHUCTAJUIMYECKHUX PEIIETOK
HEOPraHMYECKUX BEUIECTB - METAJJIOB U HeMeTauioB (rpaduTa U anmasa), CIO0XKHBIX BEIIECTB
(xopusia HaTpus); MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peakuuu OT
BO3JICHCTBUS Pa3IMUHBIX (PAKTOPOB; MCCIEIOBAHHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB,
mpoiecca  AUCCOLMAIIMM  KHUCJIOT, MIeJoYed u  cojied  (BO3MOXXHO  HMCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPOBEICHUE OIBITOB, WUIIOCTPUPYIOMIMX MPHU3HAKUA MPOTEKAHUS PEaKIIHii
MOHHOTO oOmeHa (oOpa3oBaHHME OCaJKa, BBIJEJICHUE Tra3a, O0Opa30oBaHUE BOJbI); OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIHil (TopeHue, peakuu
pa3lioKEeHUsl, COCAMHEHUs); pAClO3HABAaHUE HEOPraHWYECKHX BEHIECTB C  IOMOIIBIO
KAueCTBEHHBIX PEAKIUI HA MOHBL, PEHICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4

HewmeTannel 1 UX coeIMHEHUS

2.1

OO6mass xapakTepucThka rajoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTEHEHU
okucneHus. CtpoeHne u (U3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB - T'aJOT€HOB. XHUMHUYECKUE
CBOHMCTBAa Ha IpHUMepe xjiopa (B3aUMOAEHCTBHE C MeTaUIaM{, HEMeTalaMH, IIeJI0YaMHu).
XnopoBojopo. CosisiHast KMCI0Ta, XMMHUYECKHE CBOMCTBA, MOMyyeHue, mpuMeHeHue. [leiictBue
XJIOpa M XJIOPOBOJIOPO/Ia Ha OPTaHU3M UeJOBeKa. BakHeWIne XJIOpUAbl U UX HaXOXICHHE B
npupoze

2.2

O6mas xapakrepuctuka dneMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue W (QU3MUYECKHEe CBOWCTBA IPOCTHIX BEIIECTB -
KHUCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIUK KUCIOPOJa U Cepbl. XUMUYECKHE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3NYECKHEe W XUMHUYECKHe CBOMCTBA. OKCHABI CEPhl Kak
MPEICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOICTBa
(oOmme Kak TPENCTAaBHTENs Kiacca KHUCIOT M CrhenupuiecKkrue). XHUMHYECKHE peaKIlu,
JIeKale B OCHOBE MPOMBIIIIEHHOTO CIIO0C00a MOMy4YeHus cepHOi KUCIOTh. [Ipumenenue. Comau




CepHOM KHCJIOTHI, KaUeCTBEHHAsI peakiysi Ha cyabpaT-uoH. HaxoxeHnue cepsl 1 e€ coeTuHeHUN
B npupojie. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH cpellbl COeAMHEHUSAMU Ccepbl (KUCIOTHbIE
JOXIY, 3aTPSI3HEHKE BO3/1yXa U BOAOEMOB), CIIOCOOBI €ro IPeA0TBPALICHUS

2.3

OOmass  xapakTepucTuka djeMeHTOB VA-rpynnbl. OcOOCHHOCTH  CTPOEGHHS  aTOMOB,
XapaKTepHBIC CTEICHH OKHUCIEHUs. A30T, pacnpoCTpaHEHHWE B MpUpoae, (U3HYecKHe u
XuMH4Yeckue cBoricTBa. Kpyrosopot a3ora B npupoje. AMMHaK, ero pu3nieckue U XuMU4ecKue
CBOICTBa, Moy4eHUe U npuMeHeHne. Cou aMMOHHUS, UX QU3NYECKUE U XUMHUYECKHE CBOMCTBA,
npuMeHeHrue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHCIOTa, €€ TOJTy4YeHHeE,
dusnyeckue W XUMHYECKHE CBOWCTBa (OOmIME KakK TMPEACTaBHTENS Kiacca KHUCIOT H
cnenuduyeckue). Mcnoapb3oBaHue HUTPATOB U COJEH aMMOHHUSI B KayeCTBE MHMHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIeH Cpelibl COCIUHEHUSIMU a30Ta (KUCIOTHbBIC
JOK]TH, 3arpsi3HEHUE BO3/AyXa, TOUBHI U BOJOEMOB)

2.4

®ochop, annorponnsie Mmogudukanuu docdopa, husnueckue u XuMudeckue cporctBa. Okcua
dochopa(V) u dochopHas kucinora, (U3HUESCKHEC W XUMHYCCKHE CBOWCTBA, IOJTyYCHHE.
Hcnons3oBanue ¢pocdaTtoB B KauecTBE MUHEPAIBHBIX yI0OpeHUI

2.5

OO6mass xapakrepucTuka dneMeHTOB IVA-rpynmbl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIe CTENEHU OKHUCICHMS. YTIIEpO, aJUIOTPONHbIE MOJU(PHKAINU, PAaCIPOCTPAaHEHHE B
npupoje, Gu3ndecKkue U XMMUYECKrue cBocTBa. AncopOuus. KpyroBopot yriieponia B mpupo/ie.
Oxcuapl yriaepona, Ux GpU3MUECKUe U XMMUYECKHE CBOWCTBA, JIeMCTBUE HA )KUBBIE OPraHU3MBbI,
MOJIyYeHUE W MPUMEHEHHE. DKOJIOTHYECKUE MpoOJIeMbl, CBsi3aHHBIE ¢ okcuaoM yriaepoaa(lV);
TUIOTe3a II100aJbHOIO MOTEMJICHUs KIUMaTta; MapHUKOBBIA >PQexT. YroapHas KUciaoTa U eé
COJIM, HuUX (i)PI?)PI‘ICCKI/IG U XUMHYECKHE CBOﬁCTBa, IMOJIYYCHHUEC W NPUMCHCHHUC. KauecTBennas
peakuus Ha  KapOoHar-MOHBL.  Mcmonb3oBaHue  KapOOHATOB B OBITY, MEIUIMHE,
MMPOMBIINIJICHHOCTH U CEJIBCKOM XO3STMCTBE

2.6

[TepBoHavanbHBIE MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COSAMHEHUAX yriieponaa (MeTaH,
9TaH, ITHJEH, alleTHJICH, dTaHOJ, TIMIEPUH, YKCyCHas Kuciora). X cocTaB U XHMHUYECKOE
ctpoenue. [loHsATHE O OMOJIOTMYECKH Ba)XHBIX BEIIECTBAX: KUpax, OeNKax, yrieBoJax - U HX
pojii B OKM3HM 4elloBeKa. MaTepuallbHO€ €IMHCTBO OpPraHMYEeCKUX U HEOPraHUYeCcKHX




COEeIUHEHUI

2.7

KpemHuii, ero gusnueckue 1 XUMHUYECKHUE CBOWCTBA, MoJlyueHUe U npumeHeHue. CoeauHeHus
KpemHus B npupoje. O0mume npeacrasienus o6 okcuae kpemuusa(IV) u kpeMHHEBOH KHcIOTe.
Cunukarel, HX HCHOJb30BaHWE B ObITY, MEIUIMHE, NPOMBIIIIEHHOCTH. BakHeimue
CTPOUTEIIbHBIE MaTepHalbl: KepaMHUKa, CTEKIIO, IEMEHT, OeToH, xeine300eToH. [IpoGiemsr
6€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: M3Y4YeHHE OO0pPa3I[0B HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJISTHON
KHCJIOTHI; MPOBEJICHNE KAYECTBEHHBIX PEAKIIMN HAa XJIOPUI-UOHBI U HAOIIOJEHNE TTPU3HAKOB MX
MPOTEKAHUs; OMBITHI, OTpaXawlue (QU3nYecKue M XUMHYECKHE CBOWCTBAa TaJOr€HOB M UX
COCMHEHUH (BO3MOXHO UCIOJIB30BaHUE BHUICOMATEPUAIOB); O3HAKOMJICHHE C oOpa3iamu
XJIOpUJIOB (TaJIOTEHUIOB); O3HAKOMIIEHHE ¢ oOpa3lamMu cepbl U €€ COeIUHEHHSIMH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUCOMATEPUAIOB); HAOJIOJICHUWE TIpollecca OOYIIIMBaHHS —caxapa IOJ
NEHCTBHEM  KOHLIEHTPUPOBAHHOW CEPHOM  KHCIOTHI; HM3y4YE€HHE XUMHUYECKHMX CBOICTB
pa30aBICHHONW CEpPHOM KHCJIOTHI, TPOBEACHHE KAYCCTBCHHON pEakiuu Ha Cylb(paT-HOH H
HaOMo/IeHue TpHU3HaKa e€ MPOTeKaHUs; O3HAKOMIIEHHWE ¢ (DU3MYEeCKHMMH CBOWCTBAMHU a30Ta,
dochopa W uX coeauHEHUH (BO3MOXKHO WCIIOIH30BAHUE BHJICOMATEPHAIOB), OOpa3laMu
a30THBIX M (GocPopHBIX YAOOpEHHUii; MoixydeHue, coOupaHHe, pacro3HaBaHUE M H3yUEHUE
CBOMCTB aMMMaKa; MPOBEICHHE KAaYECTBEHHBIX DEaKIMi HAa WMOH aMMoHus u (ocdar-uon u
M3YyYeHHEe MPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBUE KOHIICHTPUPOBAHHOW a30THON KUCIIOTHI
C MeZbI0 (BO3MOKHO HMCIIOJIb30BaHUE BUICOMATEPHUAIIOB); U3yUEHHUE MOJIeNIeH KPUCTAIUTUYECKUX
peméTok anmasa, rpadura, QynnepeHa; 03HaKOMIEHUE ¢ MPOILIECCOM aAcOPOLIUN paCTBOPEHHBIX
BEIIIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPONCTBOM IMPOTHBOTa3a; MOJIyYeHHE, COOMpaHue,
pacro3HaBaHWE U U3yYeHHE CBOMCTB YIIIEKHUCIIOTO Ta3a; MPOBEACHUE KaueCTBEHHBIX Peakluii Ha
KapOOHAT- W CWIMKAT-HOHBl W WM3YyYCHHE MPU3HAKOB HMX TNPOTEKAHHS; O3HAKOMJIECHHE C
NPOAYKIMEH CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHHWE JKCIEPUMEHTANIbHBIX 3a/1ad MO0 TeMe
"BaxHeiimme HeMeTaJUTEl ¥ UX COeTUHEHUS "

Mertamisl 1 UX COeIUHEHUS




3.1

OO0mias xapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB - METAUIOB HA OCHOBAHUM WX IOJIOXKEHUS B
[lepuoauueckoit cucreme xumudeckux diaeMeHToB JI.M.MeHneneeBa M CTpPOECHHST aTOMOB.
Crpoenue MmetaioB. Mertaminueckas CBsI3b M METAIMYECKas KpUCTAUIMYECKas pPEIIETKa.
DJIEKTPOXUMHUYECKUI P/l HAPSHKEHUH METAIIIIOB

3.2

Ousnueckue M XUMHYECKHE CBOicTBa MeTamuioB. OOmmue crocoObl MOMYyYeHHS METaUIoB.
[ToHsATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOppo3uu. Crassl (CTajb,
YyTYH, JIOPATIOMUHUN, OPOH32) U MX IPUMEHEHHUE B OBITY U IPOMBIIIICHHOCTH

3.3

[[{erounble MeTayuIbl: nOJIOKEHUE B llepuonnueckoil cucTeMe XUMHUYECKHUX JJIEMEHTOB
JA.".MenzeneeBa; CTpoOCHUE UX aTOMOB; HaXxOXJIeHHUE B Npupone. Gusndyeckue U XMMUYECKUE
cBoiicTBa (Ha npumepe HaTpus U Kanus). OKCUAbl U TUAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJIJIOB U UX COSAMHEHUN

3.4

[IlenoyHoO3emMeNbHBIE METAJUIBI MATHWM W KalbLWid: mosiokeHue B llepumomndeckor cucreme
XUMHYeCcKuX aieMeHToB [[.M.MenzaeneeBa; CTpoeHHE HUX aTOMOB; HAXOXKIACHUE B MPHUPOJE.
duznyeckrie W XUMHYECKHE CBOMCTBA MarHus M Kalblus. BakHeWmnne coeaWHEHHS KaJIbIIHs
(oxcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHUs

3.5

AmomuHui: monoxxenue B [lepuoanueckoit cucreMe xumuueckux 3meMenToB [[.M.Menpeneesa;
CTPOCHHME aTOMa; HaxOXKJEHUE B npupojae. Pu3nueckue U XMMHUYECKHUE CBOMCTBA aTOMHUHMS.
AmM@oTepHbIe CBOICTBA OKCHIA U TUIPOKCHIA ATFOMUHHUS

3.6

Keneso: nmonoxenue B Ilepuogmyeckont cucreme xmMuueckux anemeHToB [[.M.Menneneesa,
CTpPOEHHE aToMa; HaxoXAeHHe B npupoje. duznueckue M XUMHUYECKHE CBOMICTBa XKelesa.
Oxkcuppl, runpokcusl u conu xenesa(ll) u sxenesa(Ill), ux cocras, cBoiicTBa U MoTy4YeHHE

3.7

XUMHUECKUH OSKCIIEPUMEHT: O3HAaKOMJIEHHE C o0pa3lamMu METauIoB M  CIUIaBOB, HX
¢bu3NyeCcKUMU CBOWCTBaMH; M3y4€HHE pPE3yJbTaTOB KOPPO3UM METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHANIOB), OCOOCHHOCTEN B3aUMOJICHCTBUS OKCHAA KaIbLUs M HATPUS
C BOJI0H (BO3MOXHO MCIOJIb30BAHNE BUIEOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI;




mpoliecca TOPEHHUsl >Keje3a B KHUCIOpoJAe (BO3MOXKHO MCIOJIb30BAHUE BUICOMATEPUAIIOB);
MIPU3HAKOB MPOTEKaHUS KAaUeCTBEHHBIX PEAKIIM Ha UOHBI (MarHus, KaJbIUs, AITFOMAHUS, [IMHKA,
xene3a(ll) u xenesa(Ill), memu(Il); HabmoneHWe W omMcaHWE MPOIECCOB OKPAITHMBAHUS
MJIaMEHW MOHAMM HAaTpWsl, Kalusg M KaJblusl (BO3MOXKHO HCIIOJIh30BaHHUE BHICOMATEPUAIIOB);
uccienoBanne aM()OTEPHBIX CBOWCTB THAPOKCHUIA ATIOMHUHHS M THIPOKCHIA ITMHKA; PEUICHHE
SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe ""BaxkHelme MeTalljibl M UX COeAMHEHUs"

4 XHUMHA U OKpYXKarolas cpena

Hosrie MarepHrajibl U TCXHOJIOTHH. BCHICCTBa U MaTtcpualibl B HOBCCIIHGBHOI\/JI KHU3HHU YCJIOBCKA.
4.1 XumMus u 300POBLE. be3omacHoe umcnoab3oBaHue BCIICCTB U XHMMHUYCCKHX peaKHI/Iﬁ B 6BITy.
HepBasI ImoMoump IMMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

OCHOBBI 2KOJIOTUYECKOM T'PaMOTHOCTH. XMMHUYECKoe 3arpssHeHue okpyxaromeir cpensl [1/1K.

49 Ponp xumMumM B pelIeHuH 3KOJOTHYECKUX TpobOsieM. [IpupogHble MCTOYHHWKHU YIIIEBOJIOPOIOB

' (yronb, mOpUPOAHBIA Ta3, He(dTh), MNPOAYKTHI HUX MEepepabOTKH, HUX poJib B OBITY U
MIPOMBIIIIIICHHOCTH

43 XVUMUYECKUN SKCIIEPUMEHT: HW3yuyeHHe O00pa3lloB MaTepuanioB (CTEKJIO, CIUIaBbl METalIOB,

MOJIMMEPHBIE MaTepUaIIbI)

Jl1s mpoBeZieHNs] OCHOBHOT'O TOCY/AapCTBEHHOTO AK3aMeHa 1Mo XuMuu (nanee - OI'D mo XMMHM) UCIIONb3yeTcs NepedeHb (koaudukarop)
IpoBepsieMbIX TPeOOBAHUN K pe3yjabTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHMS U
3JIEMEHTOB COZEP KAHUS.

IIposepsiemvie na OI'D no xumuu mpebo8anus K pe3yibmamam 0C80eHUs: OCHOBHOU 00PA3068AMENbHOU NPOSPAMMbL OCHOBHO20 00We20
obpazosanuist

Ko nposepsi- o
O/ TPOBEP [IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM pe3ybTaTaM 0a30BOTO YPOBHS OCBOCHHSI OCHOBHOM




€MOro
TpeboBaHUs

00pa30BaTeNbHOM MPOrpaMMBl OCHOBHOTO 00111ero oopa3oBanus Ha ocHoBe PI'OC

IIpencrasnenue:

11

0 II03HABAaGMOCTH SBJICHUM npupoabl, IMOHHUMAHUC OOBEKTHBHON 3HAYMMOCTH OCHOB
XUMHYSCKOM HayKH KakK obnactu COBpPEMEHHOI'O €CTCCTBO3HAHM A, KOMIIOHCHTA O6H.I€I>i KYJIBTYPbI
u HpaKTquCKOﬁ ACATCIIbHOCTU YCJIOBCKA B YCJIIOBHAX COBPEMCHHOI'O 06H.[CCTBa; ITOHUMaHHEC
MECTa XUMUU CpCAU NPYTIUX €CTCCTBCHHBIX HAYK

1.2

O HAy4YHbIX MCTOJAaX IMO3HAaHHA, B TOM YUCIIC SKCICPUMCHTAJIBHBIX WU TCOPCTUUCCKHUX METOAAX
HCCJIICAOBAaHUs BEIICCTB N U3YUYCHUA XUMHUYCCKUX peaKHHﬁ; YMCHHEC UCIIOJIB30BaTh MOACIIN IJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

13

0 chepax mnpodecCHOHANBHON IEeATEIbHOCTH, CBS3aHHBIX C XUMHEH W COBPEMEHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAHHBIMHM Ha AOOCTHXKCHUAX XUMHUYECKOH HAayKH, 4YTO TIIO3BOJIUT
oOydaromuMcsl paccMaTpuBaTh XUMHIO Kak cdepy cBoei Oynaymed mpodeccnoHambHOMI
JIeSTeTLHOCTH M C/IeJIaTh OCO3HAHHBIN BHIOOP XUMHH KakK MPOGUILHOTO TIPEIMETa MPH MePeXoie
Ha YPOBEHb CpeIHero o01Iero o0pa3oBaHus

Bnanenue cuctemMoil XMMHYECKHUX 3HAHUHN U YMCEHHC IPUMCHATL CUCTEMY XUMHUUYCCKUX 3HaHPII>i,
KOTOpas BKIIIOYACT:

2.1

BaXHEHMIINE XUMUYECKUE TIOHATUSA: XUMUYECKUI IEMEHT, aTOM, MOJIEKYJIA, BEIECTBO, IIPOCTOE
U CII0XKHOE BEIECTBO, OJHOPOJHAs M HEOJHOPOAHAs CMECh, OTHOCUTENIbHBIE aTOMHas M
MOJIEKYJISIpHAsT MAacChl, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJIAPHBIH 00BEM,
OKCHJl, KUCJIOTa, OCHOBaHHUE, COJb (CpedHss), XMMHUYECKash peaklus, Peaklud COEIUHEHUS,
pEeaKIMU PA3OKEHHs], PEaKIUU 3aMeIleHHs, peakiuu oOMeHa, TeruioBoM 3(PQeKT peaxiuu,
9K30- M DJHJOTEPMHUYECKHE pEeaKlUH, pPacTBOp, MaccoBas J0Js XUMHYECKOIO 3JEMEHTa B
COEIMHEHUH, MAacCOBasl J10JIsl U IIPOLIEHTHAs! KOHLIEHTpalMsl BEIECTBA B pacTBOPE, SAPO aroma,
JJIEKTPOHHBIA CIIOM aToMa, aTOMHas OpOWTanb, paJlyCc aToMa, BAJIEHTHOCTb, CTENEHb




OKHCIICHUs, XHMMHMYECKasi CBfA3b, DJEKTPOOTPULIATEIBHOCTb, IIOJSApPHAs W  HENOJsApHas
KOBQJICHTHAs CBA3b, MIOHHAS CBA3b, METAJIUIMYECKAs! CBsI3b, KPUCTAIIIMUECKas pelIETKa (aTOMHasl,
MOHHAsl, METAJJINYECKasi, MOJIEKYJISIpHAasA), MOH, KaTUOH, aHUOH, JJIEKTPOJIUT U HEIIEKTPOJIUT,
NEKTPOJIUTHYECKAs  JUCCOLMALUs,  peakUMM  HOHHOrO  OOMEHa,  OKUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMK, OKUCIUTENIb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHUE,
JJIEKTPOJIM3, XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEoOpaTUMblE peakIUH, CKOPOCTh
XUMUYECKOU peakuuu, karanusarop, IIJIK, koppo3us MeTaiios, CIiaBbl

OCHOBOIIOJAraromue 3aKOHbI XHWMHUH: 3dKOH COXpAaHCHHUA MACCHI, HepHOHquCKHﬁ 3aKOH

2.2
J..MenpeneeBa, 3aKkOH MTOCTOSTHCTBA COCTaBa, 3aKOH ABOTaipo
2.3 TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHAsi TEOPHUs, TEOPUS JIEKTPOJUTHUECKON AUCCOLUALINU
3 Brnanenue ocHoBaMM XMMHUYECKOH TPAMOTHOCTH, BKJIFOUAIOLIEH:
YMEHHME TMPaBUWIBHO HCIIOJIb30BATh HW3YYEHHbIE BEIIECTBA M Marepuaibl (B TOM UHCIE
MHUHEpaJibHble YAOOpeHHs, MeTaulbl U CIUIaBbl, MNPOAYKTHl TMepepadOTKH MPUPOIHBIX
31 MCTOYHUKOB YIJIEBOJOPOJOB (YIJIsl, IPUPOJIHOTO ra3a, HeTH) B OBITY, CEIbCKOM XO3sIICTBE, Ha
' NPOM3BOJICTBE U TMOHMMAHUE 3HAYEHMS KUPOB, OENKOB, YIJIEBOJOB I OpraHM3Ma YellOBeKa;
YMEHHE MPOTHO3UPOBATH BIMSHHUE BEIIECTB U XUMUYECKUX MPOLECCOB Ha OPTaHU3M YeJIOBEKa U
OKPYXKaOIIYI0 IPUPOJHYIO CPELY
3.2 YMEHHUE UHTErpUpOBaTh XMMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUEOHBIX IPEIMETOB
33 HaJIMYue ONbITa PabOThl C PA3NMYHBIMU UCTOYHHKAMU HHQOpPMAIMKM MO XUMHUHM (Hay4yHas U
' Hay4YHO-NIOMYJISIpHAs JIUTEepaTypa, cI0oBapy, CIPaBOYHUKH, UHTEPHET-PECYPCHI)
yMeHHE OOBEKTHBHO OLEHHMBAaTh HWH(POpPMAIMIO O BEIIECTBaX, HMX MPEBpallCHUSIX U
3.4 MPAKTUYECKOM MMPUMEHEHUH U YMEHHE UCMOIb30BaTh €€ JJIsl pelieHns yueOHO-TI03HaBaTeIbHbIX

3aaad




BJIaI[eHI/Ie OCHOBaMH IIOHATHMHOI'O amnrmnapara W CHUMBOJHUYCCKOI'O fA3bIKa XUMHUH JIA

4 cocTaBiieHUs (OPMYJT HEOPraHUYECKHX BEIIECTB, YPABHEHUH XUMHUYECKUX PEAKIIMiA; OCHOBAMHM
xummnueckoil HomeHksatypsl (IUPAC u TpuBnanbHO)
YMeHue OOBSICHATH CBS3b IMOJOXKEHMsI dJIeMeHTa B llepwomnyeckodl cucTteMe ¢ YHCIOBBIMH

5 XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsija sipa, ooiiee
YUCJIO DJEKTPOHOB), paCIHpEACICHUEM >JEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOJIOB, KATUS U KATBIIUS
[TpencraBieHne O TEPHOAMYSCKON 3aBUCUMOCTH CBOWCTB XHMHYECKUX JJIEMEHTOB (paamyc

5 aToma, 3JIEKTPOOTPHUIIATEIILHOCTD), TIPOCTHIX M CIIOXKHBIX BEIIECTB OT ITOJOKEHHUS 3JIEMEHTOB B
[Tepuogudeckoit cucteme (B MalbIX MEPHOJAX W TJIABHBIX IMOATPYIIAX) H SJICKTPOHHOTO
CTPOCHHMSI aTOMa

7 YMmenue kiaccuuIpoBarh:

7.1 XUMHUYECKHUE DIIEMEHTEI

7.2 HEOPraHWYECKHE BEIIEeCTBA

7.3 XUMHUUYECKHE PEAKIUI

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTH M CTETIEHb OKHUCIEHUS! XUMUYECKUX IIEMEHTOB, 3apsii HOHA

8.2 BUJI XUMHUYECKOU CBSI3U M THUIT KPUCTAIUTHUECKON CTPYKTYPHI B COCTUHEHUSX

8.3 XapakTep Cpeibl B BOJHBIX PacTBOpPaxX BEMIECTB (KHCIOT, OCHOBAHHUH)




8.4

OKHCIIMTECIIb U BOCCTAHOBUTCIIb

9 YMeHne xapakTepru3oBaTh (pU3MUECKHe U XUMUYECKHE CBOMCTBA!
91 MPOCTBIX BELIECTB (KUCIOPOJ, 030H, BOAOPOJ, rpadut, anma3, KpeMHUH, a30T, (ocdop, cepa,
' XJIOp, HATPUM, KaJIUi, MarHu#, KajablUi, aTFOMUHUM, KEI€30)

CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOAa, aMMHAaK, XJIOPOBOAOPO/,
CEpOBOIOPOA, OKCHIbl U ruapokcuabl MetaiioB I-IIA rpynn, amomunuda, menu (1), nunka,

9.2 xenesa (11 u III), okcunsr yraepoaa (II u 1V), kpemuus (IV), azora u pochopa (III u V), cepsl
(IV u VI), cepaucras, cepHas, a3oTucras, a30THas, pochopHas, yrojibHas, KpeMHUEBasT KHCIIOTA
1 UX COJIN)
IPOTHO3UPOBATh M XapaKTEpU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX COCTaBa H

9.3 CTpOCHHS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT HMX CBOMCTB, BO3MOKHOCTb MPOTEKaHUS
XUMHYECKHX MPEBPAMICHUN B Pa3IMUHBIX YCIOBHIX

10 YMeHHe COCTaBIIATh MOJIEKYIISIPHBIC i HOHHBIC YPABHEHHSI PEAKIIUA, B TOM YHCIIE:

10.1 peakiuuii HFOHHOro oOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUi

103 WITIOCTPUPYIOIINX XWMHYECKHE CBOWCTBA HW3YYEHHBIX KJIacCOB (TPYNI) HEOPTaHUYECKUX

' BELIECTB
10.4 MOJTBEPKTAIOIINX TEHETUIECKYIO B3aUMOCBSI3b MEXKTy HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):




OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JOJI0 XMMHUYECKOTO

111
3JIEeMEHTa B COCIMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 [0 YpPaBHEHUSAM XUMHYECKHX DPEaKIHi U HAXOAWTh KOJMYECTBO BEIIECTBA, O0bEM U Maccy
' pEeareHToB WK IPOAYKTOB PEAKIINU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO TO3HaHUS (HAOIIOZCHHE, HW3MEpEHHUE, OSKCIEPUMEHT,
121 MOJIEJIMPOBAHUE) MPU U3YyYEHUH BEIIECTB U XMUMUYECKUX SIBICHUN; YMEHHE C(HOPMYIUPOBAThH
po0JieMy U MPEATIOKUTh MYTH €€ pelIeHUs
122 Oe3omacHON paboThl ¢ XMMHUYECKHMHU BELIECTBAMM, XMMHUYECKOH MOCynoll W J1ab0paTOpHBIM
' 00opyI0BaHUEM
npaBuiiaMu 0€30MacHOro oOpallleHus C BEIECTBAMH, UCIOJIb3YEMbIMU B MIOBCETHEBHOM KU3HU,
123 NpaBUIaMU TOBEACHUS B LENAX cOEpeXEeHUs 3/10pOBbSl U OKpYXKarollled NPHPOIHON Cpesbl;
' MOHMMAaHKE Bpena (OMacHOCTH) BO3ACMCTBUS Ha JKHUBBIE OPraHU3MbI OINpPENEIEHHBIX BEIECTB,
Croco0OB YMEHBUICHHUS U MPEIOTBPAILIEHUS UX BPEAHOTO BO3IHCTBUSA
13 Hanuuue npakTHyecknx HaBBHIKOB IUIAHUPOBAHMS M OCYIIECTBICHHS CIEAYIOMIMX XMMUYECKHX
JKCIIEPUMEHTOB:
13.1 U3ydyeHHe M OmNHcaHue (U3NUYECKUX CBOWCTB BEILECTB; O3HAKOMIIEHHE C (U3UUYECKUMHU U

XUMHUYCCKUMU ABJIICHUAMM, OIIBITBI, HIIJIIOCTPUPYIOIIWEC IMPU3HAKHW MPOTCKAHUA XUMHUYCCKUX




peakuui

13.2

HN3Yy4YCHUC crmoco0oB pasaciiCHus cMmecent

13.3

MOJTyYeHHUE KUCIIOPOia M U3YUCHHUE €r0 CBOMCTB; MOJIYYCHHE BOIOPO/Ia U U3yYEHHE €r0 CBOMCTB;
MOJIYYeHHUE YTJIEKUCIIOTO Ta3a U U3YYCHHE €ro CBOMCTB; MOJIyYCHHE aMMMaKa U U3YYCHHUE €ro
CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA

135

NpPUMEHEHUE WHAMKATOPOB (akMyca, METWIOpaHka U ¢eHondTanenHa) A OnpeaeineHus
XapakTepa cpezibl B paCTBOPaxX KUCJIOT U LIEN0Yel

13.6

HCCICAOBAaHUC U OIMMCAHUEC CBOMCTB HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB; M3YUCHUC
BSaHMOﬂCﬁCTBHH KHCJIOT C METalJlaMH, OKCHJaMH MCTAJJIOB, PaCTBOPUMBIMHA n
HEPACTBOPHUMBIMH OCHOBAHUAMMU, COJISIMU; MMOJTYYCHHUEC HEPACTBOPHUMBIX OCHOBaHI/Iﬁ; BBITCCHCHHEC
OIHOTO METAaJllIa APYIr'UM H3 pacTBOpa COJIM; UCCICAOBAaHUC an)OTepHLIX CBOMCTB THUAPOKCHUI0B
AJIFOMHUHUSA U [TMHKA

13.7

pCIICHUC JSKCIICPUMCHTAJIBHBIX 3ada4 II0 TEMaM: "OCHOBHBIC KJIACChI HCOPTaHUYCCKUX

1.

coenuHeHui"; "OnekrponuTHueckas aucconuanus'; "Baxuednme HeMETAIBI U UX
coequHenua"; "BakHelne MeTauIbl M UX cCOeTMHEeHUS "

13.8

XUMUYECKHE HKCIIEPUMEHTHI, WITIOCTPUPYIOMIUE TPHU3HAKK TMPOTEKAHUS PEaKIH HOHHOTO
0o0OMeHa; KaueCTBEHHBIE PEaKIMM Ha TMPUCYTCTBYIOIIHME B BOJHBIX PAaCTBOpPaxX HMOHBI: XJIOPHI-,
Opomua-, moaua-, cynbdar-, pochar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUAPOKCUI-HOHBI, KATHOHBI
aMMOHWUsI, MarHusl, KaJablvs, aTIOMUHMS, kemne3a (2+) u xxenesa (3+), menu (2+), muHKA

14

YMmenune:




MNpCACTAaBIATL PE3YJIbTAThI JKCIICPUMCHTA B (1)OpMC BBIBOJOB, A0Ka3aTCJIbCTB, I‘pa(i)I/IKOB n

141
TaOJIMI ¥ BBISABIIATH SMIUPUYECKUE 3aKOHOMEPHOCTH
YCTaHABIMBATh CBS3M MEXKIY pEallbHO HAOMIOJaeMbIMU XHMHYECKUMHU SIBICHUSMU U
14.2 IpoLeccamMy, MPOUCXOASIIMMU B MAaKpO- U MHUKPOMHUpE, OOBSCHATH MPUUYMHBI MHOTOoOpa3us
BEILIECTB
Ilepeuens anemenmos cooepaicanuisi, nNPOBEPaeMublX Had OCHOBHOM 20CYOAPCMBEHHOM IK3AMeHe NO XUMUU
Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUS
1 [TepBoHavanbHbIE XUMUYECKHE TOHSATHS
11 Yucrtele BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei
19 ATOMBI U MOJIEKYJBl. XUMHUYECKHE dIeMeHThl. CUMBOJIBI XUMUYECKUX AJIeMEeHTOB. [IpocThie u
' CJIO’KHBIE BEUIECTBA.
1.3 Xumnuaeckast opmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. CTENEHb OKUCIICHUS
14 3aKoH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHocHUTeNbHas aroMHas Macca. OTHOCHTENbHas
' MOJIEKYJIIpHas Macca. MaccoBas 10JIsl XUMHYECKOTO 3JIEMEHTA B COEIMHEHUNU
15 KonuuectBo BemectBa. Monb. MomnspHas Macca. MossipHbiii 00b€M ra3oB. BzanmocBsizb
' KOJIMYECTBA, MACChHI U YHCIIA CTPYKTYPHBIX €MHHUII BEIIECTBA
16 ®u3nuecKkue U XUMUYECKHUE SIBICHUS. XUMHUUECKasl peaklus U e€ MPU3HAKU. 3aKOH COXPAHECHUS

MaccChl BEIIECTB. XUMUYECKHE YPaBHEHUS




Ilepnonnueckuil 3akoH u Ilepuogudeckas cucrema xumuyeckux siaemeHToB [[.M.Menneneesa.

2
CrpoeHne aToMOB
Ilepnonnueckuil 3akoH. Ilepuoguueckas cucremMa Xxumudeckux snemeHToB J[.M.Menneneesa.
2.1 ITepuonst n rpynnel. GU3NYECKUNA CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI
3JIEMEHTA
Crpoenue atomoB. CoctaB aromMHbIX saep. M3oronel. OnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
2.2 o0oyouek aromMoB mepBbIX 20 xuMHMYecKMX d3JeMeHToB Ilepuonnyeckoil  cucTeMbl
A N.Menneneera
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX IEPUOJIOB,
23 Kanus, Kainplus  (paguyca  aTOMOB,  3JEKTPOOTPULATENIBHOCTH,  METAUIMYECKUX U
' HEMETAJIMYECKUX CBOMCTB) M UX COCIUHEHHUH B COOTBETCTBUM C IIOJIO)KEHHUEM 3JEMEHTOB B
[Tepuoanueckoii cucTeMe U CTPOEHUEM UX aTOMOB
3 CrpoeHue BeniecTBa
31 Xumnueckas cBsi3b. KoBasieHTHas (MOJsipHAs U HENOJSIPHAs) CBsI3b. DJIEKTPOOTPHUIATEIBHOCTD
' XUMUYECKHX IeMEHTOB. MloHHasA cBsa3b. MeTaumueckas CBs3b
39 Tunbl KpUCTAIUINYECKUX PEIIETOK (aTOMHAas, MOHHAs, METaJUINYecKas), 3aBUCUMOCTb CBOMCTB
' BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIETKU U BU1a XMMUUYECKOH CBSI3U
4 Baxneilie npencTaBuTeNd HEOPraHMYECKHUX BemlecTB. Hemerammbl M HMX COETUHEHMS.
MerTansl 1 UX COEINHEHUS
41 Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX COEAMHEHMI: OKCHIOB (cosieoOpa3yromiue:

OCHOBHBIE, KHCJIOTHBIE, aM(OTepHbIE) U HecolieoOpa3yrolre, OCHOBaHUU (IIETOYM U
HEpPaCTBOPUMBIC  OCHOBAHHs); KHCJIOT (KHCTOpOACOJEpKamue ©  OECKUCIOPOJIHEIE,




OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEN (CPEHUX U KUCIIBIX )

dusznyeckne W XHMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-HEMETAJIJIOB: BOAOpOJA, XJOpa,

4.2
KHCIIOpOJ1a, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHHUS
43 ®u3nuecKkue M XUMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIUTHS, HATPHs, Kamusi,
' MarHusi ¥ KaJbIus, alllOMUHUSA, jKelie3a. DIeKTPOXUMHUUECKUN Psii HAaPsHKEHUN METalioB
44 ®dusnueckue U XUMHUYECKUE CBOMCTBA BOJOPOAHBIX COCIMHEHHN HEMETAJIOB: XJIOPOBOIOPOA,
' CEpOBOIOPOA, aMMHUAKA
45 dusnueckue U XMMUYECKUE CBOMCTBAa OKCcUIOB HemeTaiwioB: cepol (IV, VI), azora(ll, IV, V),
' docdopa(Ill, V), yrnepona(Il, IV), kpemuus(IV). IlonyueHne okcuaoB HeMeTaIIOB
46 Xumuyeckue cBoiicTBa okcuaoB: meTamwioB [A-IIIA rpynm, nunaka, meau(Il) u xeneza(ll, III).
' [Tomy4yeHue OKCUIOB METAIIIIOB
47 XUMHYEeCKHE CBOMCTBAa OCHOBAHWUN M aM(OTEPHBIX THUAPOKCUAOB (HAa MpUMEpEe THAPOKCHIOB
' AITIOMUHMS, JKeTe3a, nHKa). [lomydyenne ocHoBaHu# 1 aM(OTEPHBIX TUIPOKCUIOB
OO0mue XUMHYECKHE CBOWCTBAa KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM, CEpHUCTOH,
4.8 CepHOH, a30THOM, (ochopHOM, KpeMHHEBOW, yroapbHOW. (OcoOble XHWMHUYECKHE CBOMCTBA
KOHILIEHTPUPOBAHHOW CEPHOU U a30THOM KHUCIOT. [lonydyeHnue kucnor
4.9 OO6mue xuMHUYECKUe CBOMCTBA cpenHuX coneil. [lomyuenue coneit
410 [Tomyuenue, cobupanue, pacro3HaBaHUE BOAOPOJA, KUCIOPOIa, aMMHUAKa, YIJIEKHUCIOTO Ta3a B

nabopaTtopuun




[TonydyeHnue ammmaka, CEpHOM M a30THOW KHUCIOT B HPOMBIIUICHHOCTH. OOmme crnocoObl

411
MOJIyYEHUS] METAIIIIOB
4.12 I'eneTndeckas CBA3b MEXIY KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN
S) XVMHYECKUE PEAKIINU
Knaccudukanus XUMUYECKHX peakUuil MO pa3iMyHbIM IMpU3HAKaM: IO YHCIYy U COCTaBy
5.1 YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TeEIIOBOMY J((dEeKTy, M0 H3MEHCHHIO CTeleHel
OKHCJICHHS XMMHYECKHX JIEMEHTOB
59 TermnmoBoit  >PQPeKT XUMHUECKOW peakIuH, TEPMOXMMHUYECKHE YpaBHEHHUS. OK30- U
' SHJOTEPMHUUYECKUE PEAKLUHU. TEPMOXMMUYECKUE YPABHEHUS
OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuuu. Oxuciaurenu U BoccTaHoBuTend. [Ipoueccel
5.3 OKHUCJICHHS W BOCCTAHOBJICHHS. OJIEKTPOHHBIM OalaHC OKHUCINUTEIbHO-BOCCTAHOBUTEIBHON
peakuuu
54 Teopust  2yeKTpoONUTHYECKOW  nuccouuanuu. KaTuoHbl, aHUOHBL.  ODJNEKTPOJNUTHI U
' HERJIEKTPOIuThl. CHIIbHBIE U Cl1a0ble 37eKTPoauThl. CTeneHb AMCCoIaun
55 Peakuun moHHoro oOmeHa. YcnoBHS MPOTEKAHMSI PEAKIU HMOHHOrO OOMEHa, MOJHbIE U
' COKpAILEHHBIE HOHHBIE YPABHEHMSI pEaKLIUi
6 XUMHS U OKpY>Karollas cpesia
BemectBa m Marepuansl B IOBCEJHEBHOM >KM3HHM 4YeEJIOBEKa. be3omacHoe HCHoJab30BaHUE
6.1 BEIIECTB U XMMHUUYECKUX peakuuili B madoparopuu u ObITy. [lepBas moMoIls Npu XMMHYECKUX

0XKorax u OTpaBJICHUAX




XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpelbl (KUCIOTHBIE MOXKIH, 3arps3HEHUE IOYBHI,
BO3JlyXa M BOJAOEMOB), CITIOCOOBI ero mpenoTBpamieHus. [IpeaenbHas AomycTuMas KOHIIEHTPAIHS

6.2
BemecTB (ITAK). Ponp xumuu B pemieHUH SKOJIOTHYECKUX MPoOieM. YCHIeHHe MapHHUKOBOTO
s¢¢exra, pazpylieHrue 030HOBOTO CIIOs
[Tpumenenue cepsl, a30t1a, pocdopa, yriepoaa, KpeMHHUS U UX COCAMHEHUH B OBITY, METUIIMHE,
6.3 IPOMBIIIJICHHOCTH M CeJbCKOM Xo3siiicTBe. [IprMeHeHne MeTauioB U CIUIaBOB (CTajb, YYI'YH,
' JTIOPATIOMUHUAN, OpoH32) B OBITY M MPOMBINUICHHOCTH MX coenuHeHuid. [loHsTHEe O KOppOo3uu
METAaJUIOB, OCHOBHBIE CIIOCOOBI 3aIUThI UX OT KOPPO3UU
6.4 [TpupoaHble HMCTOYHHMKHM YIJIEBOAOPOAOB (Yrosib, HPUPOAHBIM ra3, HedThb), HPOAYKTHI HX
' nepepaboTku (0€H3UH), UX POJb B OBITY M IPOMBIIIEHHOCTH
[lepBoHayanbHbIe MOHATHA 00 OPraHUYECKUX BELIECTBAX KaK O COCIMHEHMSX yriepoja (MeTaH,
6.5 9TaH, STHIIEH, AlleTUJICH, STaHOJ, TJIHMIEPHH, YKCycHas kuciora). [loHsTHe O Omoiormuecku
Ba)XHBIX BEILECTBAX: )KUpax, OesKax, YriIeBoAax - U UX POJIM B )KU3HU YeIOBEKa
7 Pacuérsr:
7.1 1o (opmynaMm XUMHUYECKUX COETMHEHUI
1.2 Macchl (MaccoBOi) 0K PacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMAYECKHM yPaBHEHUSIM

4. TEMATUYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX
YACOB, OTBOJUMbBIX HA OCBOEHME KAKJI0OMW TEMbI YYEBHOI'O IIPEJMETA, YYEBHOI'O
KYPCA, KYPCA BHEYPOUHOM JEATEJBHOCTH, YYEEHOI'O MOJIYJISI U BO3MOXKHOCTH
MCHOJIb30BAHMUS IO 3TON TEME JIEKTPOHHBIX (IIU®POBBIX) OBPA3OBATEJIBHBIX



PECYPCOB, SIBJISIIOIINXCSI YYEBHO-METOJJUYECKUMHU MATEPHAJIAMHU (MYJIbTUMEJIUVHBIE
ITPOI'PAMMOBI, JIEKTPOHHBIE YYHEBHUKHU U 3ATAYHUKU, SJIEKTPOHHBIE BUBJIMOTEKN,
BUPTYAJIBHBIE JIABOPATOPHUU, UTPOBBIE ITPOI'PAMMBbI, KOJIVIEKIITUHA ITOP),
WCHOJb3YEMBIMU JJI51 OBYUEHUA U BOCIIUTAHUSA PA3JIUMYHBIX I'PYIIII ITOJb30OBATEJIE,
IMPEACTABJIEHHBIMHU B 2JIEKTPOHHOM (HU®POBOM) BUJE U PEAJIM3YIOIINMHA
JNJAKTHYECKHUE BO3MOKHOCTH UKT, COAEPKAHUE KOTOPBIX COOTBETCTBYET

3AKOHOJATEJBCTBY Ob OBPA30BAHUMU.

8 KVIACC

Ne

HaumenoBanue pa3aesioB U

KoaunuecTBo 4acoB

KonTposabHubie

IIpakT4yeckue

DJIeKTpOHHbIe (LM (POBbIE)

n/n TeM IPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
XuMHS — BaXkHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 but6mmoreka [IOK

' MPAKTUYECKOU IEeSITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemecTBa 1 XuMu4ueckue 15 1 bu6anoreka LIOK

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

Hroro no paszneny 20

Pa3nen 2. BaxkHeliune npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopoa. Ilonstue 6 bu6muoreka [JOK

' 00 okcHgax https://m.edsoo.ru/7f41837c
29 Bogopon. Ilonsitue o kucimorax 8 1 1 bubnuoreka [IOK

' U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 006 5 1 1 bubnunorexa LIOK

' OCHOBaHMSIX https://m.edso0.ru/7f41837¢c
24 OcCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COCTMHEHHH https://m.edsoo.ru/7f41837c

Hroro no paszneny 30



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

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1emMeHToB /I. U. MenaeneeBa. CTpoeHue aToOMOB.
XuMnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEJIbHbIC PEAKIIUN

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHUYECKUX djieMeHToB 1. 1.
MenneneeBa. CTpoeHue atoMa

3.1

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c

Xumudeckas CBI3b.

bub6nmoreka [IOK

3.2 OxncanrenbHo- 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC PCAKIINHN
bubnunoreka LIOK
1roro no pasjeny 15 https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
Iosropetiue 3 1 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 6

I[TPOTPAMME

9 KNIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne i/
°/n ——— Beero KOﬁHTpOJIbeIe IIpakTHyeckue 0GpazoBaTeIbHbIe
padoTsbI pecypes
Pa3nes 1. BemecTBO 1 XMMHYeCKHe PeaKIIuH
[ToBTOpenue u yriyOneHne 3HaHUN bubnnoreka [JOK
11 5 1 .
OCHOBHBIX Pa3/eNoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmuoreka [IOK
' peakuui https://m.edso0.ru/7f41a636
DNEeKTPONUTHYECKAs TUCCOIUAIIHS. bubnmoreka [JOK
1.3 8 1 .
XUMHUYECKUE PEAKLIUH B paCTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
2.1 OO1m1ast XapaKTepUCTHKA XUMUYECKHX 4 bubnuoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

aneMmeHToB VIIA-rpynmsl. ["anorenst

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

OO01mmas XxapakTepruCcTHKa XUMUIECKUX

bu6mmoreka [IOK

2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.eds0o.ru/7f41a636
COCONHCHUA
e | e | 7 Bumorera LOK
' TPYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COEIUHEHHNS
2| e ; B 10K
' . pYy ' poa https://m.edsoo.ru/7f41a636
erMHI/II/I " UX COCOANHCHUSA
Wroro mo pazueny 25
Pa3zgen 3. MeTa/iIbI M BX COETUHEHU S
. bu6mmoreka [IOK
3.1 Obmme crolicTEa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxxelme MeTauibl 1 UX COSIUHEHUS 16 https://m.edso00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumusi u okpy:xamomas cpeaa
4.1 BemecTBa 1 maTepuaibl B )KU3HU YEIOBEKA 3 bubmiorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
TToBTODCHIE 3 bu6mmorexa [IOK
p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

5. Iloypou4Hoe nJIaHUpPOBaHUE

8 KUIACC
KosanyectBo 4yacos Hcnoab3yembl \ DJIEeKTPOHHBIE
Ne Hara
o/ Tema vboKa B K n A3VaCHN e neYyaTHble uu¢ppoBbIe
I yp cer Oﬂgpo‘m’m’l pagnmecnm a y MaTepHabl o0pa3oBaTe/bHbIC
0 ¢ paboTet ¢ paooTRI (yueOHuK, PT, pecypchl
AM)
Paznea 1. IleppoHavyaibHble XuMu4ecKkue nousaTus 20 yacos
[Ipenmer xumuu. Ponp YyeOunk
XI/II)MHH - bubnmnoreka [JOK
1 https://m.edsoo.ru/ff0d210
yenoBeka. Tema n c
BELIECTBA B
YyeOunk bubnuorexa [JOK
[TonsiTHE 0 MeTOIAX
A 1 https://m.edsoo.ru/ff0d227

II0O3HaHHUA B XUMHUH

€



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

[TpakTuyeckas pabora No Y4eOHuK
1 «IIpaBuna paboTsI B
JIaGOgaTopmf U IPUEMBI Eubmorexa LIOK
3 https://m.edsoo.ru/ff0d23d
oOpareHus ¢ c
1a00paTOPHBIM =
000pyI0BaHUEM)
YucTeie BemecTBa 1 VYueOHuK bubnuoreka [JOK
4 cmecu. CriocoObl https://m.edsoo.ru/ff0d26¢c
paszeneHus cMecei a
[IpakTrueckas padora Ne YueOHuk
2 I<)<Pa3ﬂeJIGHI/IeI:():Meceﬁ bubmnorexa LIOK
5 https://m.edsoo.ru/ff0d28c
(Ha mpuUMepe OYUCTKU 8
MTOBAPEHHOM COJIN )» B
Yyebuuk bubnuorexa [JOK
6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2a6
c
XUMUYECKHE 3IIEMEHTHI. Y4eOHUK bubmmoreka [JOK
7 3Haku (CUMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMHYECKUX AJIEMEHTOB 8
YyebHuk bubnuorexa [JOK
8 Hpocteie i crosibie https://m.eds00.ru/ff0d2a6
BEIIECTBA c
} Y4eOHuk bubnmnorexa [JOK
9 ATOMHO-MOJIEKYIAPHOE https://m.edsoo.ru/ff0d2d5
y4eHue 0
3aKOH MOCTOSTHCTBA Y4eOHMK
COCTaBa BEIECTB.
bu6mmorexa [IOK
10 Xumutieckas popmyra. https://m.edsoo.ru/ff0d2eae
BanentHOoCTh aTOMOB
XUMHYECKUX IJIEMEHTOB
OTHOCHUTENbHAS aTOMHAS Y4eOHuK bubmuorexa [JOK
11 Macca. OTHOCUTENbHAS https://m.edsoo.ru/ff0d323

MOJICKYJISIpHAas Macca

c



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

MaccoBas gois

YyeOHuk

bu6mmoreka [IOK

12 XUMHYECKOT0 AJIEMEHTA https://m.edsoo.ru/ff0d350
B COCAMHCHUU c
KOJIHECTBO BelecTsa Y4eOHuK bubnmoreka [JOK
13 i https://m.edsoo.ru/ff0d523
Monb. Monsipnas macca 0
14 ?()HH;E::EII:E: ZIBJIeHI/I;I Yo bubmorexa LIOK
’ https://m.edsoo.ru/ff0d37fa
XHUMHYECKas peaKLus
[Ipu3naku u ycioBus Y4eOHuk bubnuorexa [JOK
15 MPOTEKAHUS XUMHUYECKHUX https://m.edsoo.ru/ff0d3al
peakuuii 6
3aKOH COXpaHEHUs YyebHuK bubnnoreka [JOK
16 MacChl BEIIECTB. https://m.edsoo.ru/ff0d3b8
XUMUYECKUE YpaBHEHHUSI 8
Beruucnenus YueOHuk
KOJIMYECTBA, MACCHI bu6mmoreka [IOK
17 BelecTBa 1Mo https://m.edsoo.ru/ff0d570
ypaBHEHHSAM 8
XUMHUYECKUX PEAKLIUN
Knaccudukanms Yuebuuk
g | [mieck pesn Busmotexa 110K
’1 ’ https://m.edso0.ru/ff0d3f34
pa3noxkeHus,
3aMeIIeHHs, OOMeHa)
M. B. JlIomoHOCOB — Y4eOHuK
YAEHBIH-IHITUKIIOTICTACT Brbmuorexa LIOK
19 ' https://m.edsoo.ru/ff0d40c
O60061meHue u 4
cHCTEMaTH3aInsI 3HAaHUH -
KontponbHas pabora bubnnoreka [JOK
20 Nel o Teme «BemiecTBa https://m.edsoo.ru/ff0d429

U XUMHWYCCKUC PCAKIIUNY

0

Pa3nea 2. Baxkneiimme npeacTaBuTe/ Il Heopranueckux semlects 30 yacos



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecsh ra3os.
Cocras BoO3ayXa.

YyeOHuk

bu6mmoreka [IOK

21 https://m.edsoo.ru/ff0d448
Kucnopon — anemeHnT u e
npocToe BeuiecTBo. O30H B
dusnyeckue u Y4eOHuK
XHMHYECKHE CBOMCTBA bubmuoreka [JOK
22 KHCJIOpoJia (peakiuu https://m.edsoo.ru/ff0d461
OKHCJICHHUS, TOPEHHE). 4
[TonsTre 06 okcuagax
Crioco6bl nosTy4eHust Yyebuuk
KHUCJIOpOJia B bubmuorexa [JOK
23 nabopaTtopuu u https://m.edsoo.ru/ff0d497
MPOMBIIIIJICHHOCTH. a
[IpuMeHeHne Kucopoaa
TemnoBoii a3 ekt Y4eOHuk
XUMHUYECKON PEAKLINH,
TOHSITHE O bu6mmoreka [IOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d479
ypaBHEHUU, IK30- U 0
SHIOTEPMHUYECKUX
peaKuusax
Tonnuso (HePTh, yroab VueOHUK
u MeTaH).(3aI$)$I3H}e,lIiII/Ie bubmmorexa LIOK
25 https://m.edsoo.ru/ff0d4c4
BO3/IyXa, CIIOCOOBI €r0 a
MIPEIOTBPALICHUS
[TpakTuueckas padora No Y4eOHuK
3 io Teme «HOnyqune u bubmorexa LJOK
26 https://m.edsoo.ru/ff0d4ae
cobupaHue KUCIOPoaa, 5
W3YYCHHE €r0 CBOMCTBY
Bomopon — anemeHT u Y4eOHuk bu6mmorexa [IOK
27 IIPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d4dd
Haxoxenue B mpupoie 0
28 dusndeckue u YuebHUK | Bu6muorexa LIOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

XUMHYECKHE CBOMCTBA
Bogopona. [Ipumenenue
BOJIOpOJA

https://m.edsoo.ru/ff0d4dd
0

TTOHSTHE 0 KHCIOTAX 1 Y4eOHuK bubnmoreka [JOK
29 https://m.edso0.ru/ff0d50d
COJISIX 2
Tonvronosas Y4eOHuK bubmmoreka [JOK
30 yLoR https://m.edsoo.ru/ffod4dd
KOHTpOJIbHasI paboTa 0
CriocoObI nosryyeHus VYuebHUK
BOJIOpO/Ia B
J1a00paTOpPHH.
bu6mmorexa [IOK
31 IpaxTueckas pabora Ne https://m.edsoo.ru/ff0d4f42
4 o teme «llonyuenue u
coOupaHue BOAOPOIa,
W3YUYCHHE €r0 CBOHCTBY
MOJSIPHBI 0GBEM Fa30B Yyebuuk bubnuoteka [JOK
32 P ' https://m.edso0.ru/ff0d542
3akoH ABOrajpo e
Brruncienus o0bEMa, VYueOHHK
KOJINYECTBA BEIIECTBA bu6mmorexa [IOK
33 rasa 1o ero u3BECTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIECTBA 0
Wi 00bEMY
Brruucnenus 00EM0B YyebHuk
ra3oB I10 ypaBHEHUIO bubnuoreka [IOK
34 peaKIu Ha OCHOBE https://m.edsoo.ru/ff0d570
3aKoHa 00BEMHBIX 8
OTHOIIIEHUH Ta30B
dusnyeckue u YyebHuK bubmuoteka [JOK
35 XUMHYECKHE CBOICTBA https://m.edsoo.ru/ff0d587
BO/JIBI a
36 CocTaB OCHOBaHMH. YuebHUK | Bu6muorexa LIOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

ITonsTue 00

https://m.edsoo.ru/ff0d59e
2

MHUKATOpax £
Bona kak pactBopuTeb. Y4eOHuK
Hacpiiennsie u
HeHaCI:IH_IeHHBIe bubmuorexa [JOK
37 https://m.edsoo.ru/ff0d5b4
pactBopbl. MaccoBas 0
JI0JIS1 BEIIECTBA B
pacTBope
[IpakTuueckas padora No Y4eOHuk
5 no teme
«IIpuroroBienue bubnnoreka [JOK
38 pPacTBOPOB ¢ https://m.edsoo.ru/ff0d5eb
onpeaeséHHON MacCOBOM a
JI0JIEN paCTBOPEHHOTO
BEIIECTBA»
KonTponbhas padota bubnuoreka [IOK
39 No2 o Teme «Kucnopon. https://m.edsoo.ru/ff0d634
Bogopoa. Boga» 2
OKcHOBI: COCTaB, Y4eOHuk bubmuoreka [JOK
40 Kiaccudukanus, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa €
[Tonyuenue u 4YeOHUK
XI/?MI?IIEZCKI/TS CBOMCTBA e bubmorexa [JOK
41 https://m.edsoo.ru/ff0d664
KHCIIOTHBIX, OCHOBHBIX U o
aM(pOTEpHBIX OKCHJIOB B
OcHOBaHUs: COCTaB, Y4eOHMK bu6mmorexa [IOK
42 KJ1accupuKanus, https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a
[Tonyuenue n YaeOuuk bubnuorexa [IOK
43 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67c
OCHOBaHUM a
44 KucnoTsr: cocras, Y4eOHHK bubmuorexa [JOK

KIaccupuKanus,

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa \
Ilonyuenue u Y4eOHuk
45 XHMIdeCKHe CBOICTBa 1 bubmiorexa LHOK
https://m.edsoo.ru/ffOdfee2
KHUCIIOT
Comnu (cpennue): YyeOHUK
HOMGH(KJII)aTypa )CHOCOGBI Enbmmorexa IOK
46 ’ 1 https://m.edsoo0.ru/00ad947
MOJTYYCHUS, XUMHUYECKHE 4
CBOICTBa 4
[IpakTuueckas padora No Y4eOHuk
6. Pemenue
SKCIEPUMEHTATbHBIX bubnuorexa [JOK
47 3a/1a4 10 TEME 1 1 https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI c
HEOPTraHUYeCKUX
COCTUHEHUN )
I'enetndeckast cBsI3b Y4eOHuk
MEXITy KITACCAMH bu6mmoreka [IOK
48 1 https://m.edsoo.ru/00ad9a5
HEOPraHUYeCKUX 0
COETMHEHUN -
YyeOHMK bubmuorexa [JOK
O06001menue u
49 a N 1 https://m.edsoo.ru/00ad9ch
CUCTEMATH3AINI SHAHUN 2
KourpomnsHas padora
Ne3 HF()) TEME ”OPCHOBHLIe bubmnorexa LIOK
50 - 1 1 https://m.edsoo.ru/00ad9el
KJIaCChl HEOPTAaHUYECKUX a
coequHeHun" -
Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN
[IepBbie monBITKN VY4eOHuk
KJaccu(ukanum bubnnoreka [JOK
51 XUMHUYECKHUX DJIIEMEHTOB. 1 https://m.edsoo.ru/00ad9ff

[TonsaTtue o rpynmnax
CXOJHBIX 3JIEMEHTOB

a



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

VYueOHuk

bu6mmoreka [IOK

52 https://m.edsoo.ru/00ada52
XUMHUYECKHUX DJICMCHTOB c
. . MenneneeBa B
TlepHObL, TPYIIIIbI YyeOHUuK bu6mmoreka [IOK
53 p > TPYHTIRL, https://m.edsoo.ru/00ada52
MOATPYTIIIBI c
CtpoeHue aTOMOB. YyeOHuk bubnmoreka [JOK
54 CocraB aTOMHBIX sIEP. https://m.edsoo.ru/00ada34
H30TOMEI 2
CtpoeHue 3JIeKTPOHHBIX Y4eOHUK
000JI0YEK aTOMOB
SIIEMCHTOB bu6mmoreka [IOK
55 . https://m.edsoo.ru/00ada6b
[Iepnonnueckon c
cuctemsl [. H. -
Menpeneena
XapakTepucTuka Y4eOHuk
XHMHYECKOTO dJIEMECHTa bu6mmoreka [IOK
56 O €ro MOJIOKEHUIO B https://m.edsoo.ru/00ada82
[Mepuoanueckoil cucteMe 4
. . MenaeneeBa
3HaueHne YueOHuk
[Tepuonuueckoro 3akoHa
)1)1913 pailem[ HayKH Brbmaozexa [IOK
57 https://m.edso00.ru/00ada96
npaktuku. J[. W. e
MeHnneneeB — y4€HBIN, B
MeJaror U Tpak1aHuH
ONEeKTPOOTPULIATEIILHOCT YaeOuuk bubnuorexa [IOK
58 b aTOMOB XMMHYECKUX https://m.edso00.ru/00adaab
3JIEMEHTOB 8
YyebHuk bubmuotexa [JOK
59 Honnas xumutieckas https://m.edsoo.ru/00adac3

CBA3b

4



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

KoBaIeHTHAS TIONSDHAS Y4eOHuk bubnmoreka [JOK
60 p 1 https://m.edsoo.ru/00adaab
XUMHYECKAs CBS3b 8
KoBanenTHas VYueOHuK bubaunoreka [IOK
61 HEMOJISIPHAs. XUMHUYECKast 1 https://m.edsoo.ru/00adaab
CBA3b 9
Y4eOHuk bubnmoreka [JOK
62 CreneHb OKUCIICHUS 1 https://m.edsoo.ru/00adae2
8
OKucauTenbHo- Y4eOHUK bu6mmoreka [IOK
63 BOCCTaHOBUTEJIbHBIE 1 https://m.edsoo.ru/00adb07
peaKIuu 6
OKHCITEIH 1 Yyebuuk bubnuorexa [JOK
64 1 https://m.edsoo.ru/00adb07
BOCCTaHOBUTEIIH 5
KonTposbHas padota
Ne4 HI()) TEME <<8Tp06HI/I€ Eubmorexa IIOK
65 - 1 https://m.edsoo.ru/00adb48
aTomMa. XMMHYECKas 6
CBSI3b)» 6
IloBTOpeHue 3 yaca
YyebHuk bubnuotexa [JOK
66 O6obmenne u . 1 https://m.edsoo.ru/00adb33
CUCTEMaTH3aIUs 3HAHUH c
T010Bast KOHTPOJIBHAS YyeOHMK bubmuorexa [JOK
67 p 1 https://m.edso0.ru/00ad9cb
paborta 5
Y4eOHuK bubnmoreka [JOK
68 O6obmenue n . 1 https://m.edsoo.ru/ff0d61c
CUCTEMaTHU3aIUs 3HAHHUH 6
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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9 KVIACC

KounyecTBO 4acoB Hcnosb3yembl DJIeKTPOHHbIE

Ne Hara e nme4YyaTHble uudgpoBbie

Tema ypoka
n/n yp Bcero Ko;nponbm,le Tp ﬁaKTquCKHe H3YyUYEHHUs] = MaTepHuabl o0pa3oBaTe/ibHbIE

PaboTel PaboTel (yueOHuk, PT, pecypcebl
AM)
Pa3nen 1 BemecTBo U Xumuveckue peakuuu 17 yacon

[Tepuonuueckuii 3aK0OH.

1 [Iepnonnueckas cucrema 1 bubnuoreka [IOK
XHUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKUX 1 bu6mmoreka [IOK
3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
TIEPUOJIOB
Knaccudukanus u

3 HOMCHK(Ji'I)aT Ha HEOPraHUYECKUX 1 brbmioreka [JOK

yp p https://m.edsoo.ru/00adb7e2
BEIIIECTB
Buibl xuMuueckou CBS3U U
4 TI/IHHI)I KPUCTAJNIMICCKUX 1 brbmioreka [JOK
L KD https://m.edsoo.ru/00adbac6
pemeToK

5 Bxoanas konTponpHas pabora 1 1
Knaccudukamus XuMraeckux

6 eaKqu) o Ha3J'II/I‘{HBIM 1 bubmorexa LJOK
p p https://m.edso0o.ru/00adbch0
MIPU3HAKAM
ITonsaTHE O CKOpOCTH

7 XumMHuueckon peakuuu. [lonstue 1 bubnuoreka [IOK
0 FTOMOI'€HHBIX U T€TEPOreHHBIX https://m.edsoo.ru/00adbe9a
peaKIusIX
[TonsiTue 0 XMMUYECKOM
paBHOBecuu. DaKkTOpHI,

8 BIIMSIIOIIHME HA CKOPOCTh 1 Bbu6nmmoreka [JOK

XMMHYECKOHN pEaKIuu 1
MOJI0KEHHE XUMHUYECKOTO
paBHOBECHS

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHUCIIUTETBHO-

bubmuorexa [JOK

J BOCCTaHOBUTEJIbHBIC PEAKIINMH https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHUECCKON
10 l[I/IC(I?)OLII/IaI_II/II/IpCI/IJIBHBIG 51 Bubmnorexa HOK
) https://m.edsoo.ru/00adcd68
ci1a0ObIe AJICKTPOTUTHI
11 Honnble ypaBHEHHUsI peaKIuit buGmnorexa LIOK
https://m.edsoo.ru/00add448
XHUMHAYECKHE CBOUCTBA KUCIIOT
I Bumorra 10K
pel . https://m.edsoo.ru/00add5d8
AICKTPOJIUTHYECKON
IUCCOLINAIINT
XUMHUYECKHUE CBOMCTBA COJIEN B
13 CBETE MPEICTABICHUI 00 bubnuorexa [JOK
AJIEKTPOIUTAYECKON https://m.edsoo.ru/00add8b2
IUCCOLIHAIINHT
14 [TonsTHe 0 TUIpOIU3E coneit Bubmioreka ITOK
https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HaHUM https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 «II))CH_IGHI/IC 3KCHpepI/IMeHTaJ'IBHBIX 1 bubmorexa LIOK
https://m.edsoo.ru/00addbfa
3amauy
KonrtponbHas padora Ne2 o
17 TeMe «DIEeKTPONIMTHIECKAs 1 bubnnorexa [HJOK
nucconuanusg. XuMHUIecKue https://m.edsoo.ru/00addecQ
pEeaKIu B PACTBOPAX)
Pa3nen 2. HeMeTaJsILI M MX cOeIHHEHUS 25 yacoB
18| oo Ko BuGorexa LIOK
o ) https://m.edsoo.ru/00addfe2
CBOMCTBa Ha MIpUMEpPE XJI0pa
X .C
19 KHgfoi?iiﬁ?ﬁ%ciﬁ?c?oﬁcma Bubmioreka LIOK
’ i https://m.edsoo.ru/00ade104
MoJIy4YeHue, NpUMEHEHUE
20 [TpakTrueckas padota Ne 2 o 1 bubmuorexa [JOK
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https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00ade104

teMme «lloydyenue cosssHOM
KHCJIOTBI, U3y4eHUe e€ CBOMCTB»

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

Bbruuciienus no ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH

bu6mmoreka [IOK

21 OJINH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
H30BITKE

29 OO01mas xapakTepucThKa bubnuorexa [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnotponHbie MOAUGUKAITTN

23 cepnl. Haxoxienue cepsl U €€ bubnuorexa [JOK
COEAMHEHHH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKHUE CBOMCTBA CEPBI
CepoBoiopoa, CTpOCHHE,

24 (bHEqu?KSeIII/I XI/III:\)/II/I‘ICCKI/IG bubmmorexa LIOK

9 https://m.edso0.ru/00ade802
CBOMCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 q)naneCKHg u xmlznqecm/le bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIIHH,
JIeXAaIIe B OCHOBE
MPOMBIIIJICHHOTO CII0c00a BuGmorexa LIOK

26 MOy H@HHS CEPHOM KHCIIOTI. https://m.edsoo.ru/00adec8a
XHMMHYECKOE 3arpsA3HEHUE T '
OKpY>Karolleu cpeibl
COCTUHEHUSIMU CEPBI

97 Brraucienmne MaccoBOr JOIHA bu6nmoreka [JOK
BBIX0JIa IPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTruKa
3JIeMEHTOB VA-Tpymmsl. A30T,

8 Py bubmuorexa [JOK
PacpOCTPAHCHMUE B HPHPOZE, https://m.edsoo.ru/00adeea6
¢busnyeckre 1 XUMHUECKUE
CBOICTBA
AMMUak, ero puzndeckue u

’ ¢ . bubmuorexa [JOK

29 XHUMHYECKHE CBOMCTBA,

IMOJIYUYCHHUEC U ITIPUMCHCHUC.

https://m.edso0.ru/00adf004
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[IpakTuyeckas padora Ne 3 o
teme «llonmyyenue ammuaxka,
W3YYEHHUE ETO CBOMCTB)

ITonyronoBsast KOHTpOIbHAS

bu6mmoreka [IOK

30 pabota https://m.eds00.ru/00adf180
A3oTHas KHCI0Ta, €8
31 (1)1/13:126551(1:16 JI/II XTI/IMI/IquKI/Ie buGmuorexa LIOK
9 https://m.edso0.ru/00adf306
CBOICTBa
Hcnonb30BaHue HUTPATOB U
COJIEH aMMOHUS B Ka4eCTBE
30 MUHEPAJIBHBIX YI0OPEHUH. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 dbocdopHas Kuciora, bubnuotexa [JOK
(bu3UYeCcKre U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyUYeHHE
Hcnons3oBanue ¢pocdaTos B
34 KauyeCTBE MUHEPAIIBHBIX bubnnorexa [JOK
ynoOpeHul. 3arpsi3HeHHe https://m.edso0o.ru/00adfc20
IPUPOJHOM cpenbl hochaTtamu
VYraepon, pacnpocTpaHeHHE B
35 HpI/IpI())JIg E)I/ISI/IF‘){eCKI:/Ie u bubmmorexa LIOK
> 9 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxkcupl yriaepojaa, ux
SR —— Bu6moexa LIOK
) https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIE C
okcuaoMm yriepona (IV)
37 VYronbHast KUCIOTA U €€ CONU buGmnorexa LIOK
https://m.eds00.ru/00ae006c
I1 04
paxznqecxas{ pabota Ne 4 mo BuGmorexa LIOK
38 teme "llomydeHune yriexucaoro

ra3a. KauecTBeHHas peakius Ha

https://m.edso0.ru/00ae027¢
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KapOoOHaT-MOH"

[TepBoHayabHBIE TOHATHS 00

bu6mmoreka [IOK

39 OPTAHIHICCKHX BCIICCTBAX KaK O https://m.edsoo.ru/00ae054e
COCJIMHEHUSIX YTIIepoJia
40 Kpemunii u ero coequHeHNs Bubmioreka LHOK
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
a1 Pemenne skcnepuMeHTAIBHBIX 1 bubnuoreka [IOK
3a1ad4 1o reMme «Baxneiinne https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COEINHEHUI
Kourponsnaas padora Ne3 1o
42 TEME I<)<B'cl)icHeﬁpuH/Ie HEMETAJLIbI 1 bubmiorexa HOK
https://m.edsoo.ru/00ae0e18
U UX COEIUHEHUD)
Pazgen 3. Meraibl u ux coeqxunenus 20 yacos
OO6mras XxapakTepucTrKa
XUMHYECKHUX DIIEMEHTOB —
MeTaJuI0B. MeTtayuindeckast
43 CBSI3b U METAJUTNYECKasl Bubumorexa LIOK
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKasl PEeIIETKa.
dusnueckue cBOMUCTBA
METAJIJIOB
XHUMHUYECKHE CBOMCTBA
44 METAJUIOB. DIEKTPOXUMHUUECKUI Bubmiorexa HOK
) Vp https://m.edsoo.ru/00ael156
PSAI HANIPSKEHUH METAJIOB
OO1u11e cnocoObl MOTyYeHHS
MeTau1oB. CIUIaBblL.
Beruncnenus no ypaBHeHUSIM bubnnorexa [HOK
45 . _
XUMHYECKUX PEAKIUH, €CIIu https://m.edsoo.ru/00ael1156
OJIUH U3 PEAr€HTOB COJICPKUT
pUMeCcH
46 ITonsaTue 0 KOPPO3UU METAILIIOB Bubmorexa HOK
pp https://m.edsoo.ru/00ael278
Bbu6nmmoreka [JOK
Al Illenotnpic MeTaIbI https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ TUIPOKCUIBI HATPUS Bbu6nmmoreka [JOK
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U KaJlusa

https://m.edsoo.ru/00ael4b2

49 [IenoyHO3eMeNbHBIC METATIIBI — bubmuorexa [JOK
KaJIbLIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiie coefuHeHUs bubmuorexa [JOK
KalbIHs https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CUCTEMATH3AIUSA
3HAHUH
59 JKécTkoCcTh BOMBI U CIOCOOEI €€ bu6mmoreka [IOK
YCTPAaHEHUS https://m.edso00.ru/00ae1886
I1 6ota Ne 6
53 | 1ewe OKéoriocr somn BuGmorexa LIOK
.. A https://m.edsoo.ru/00aelae8
METO/JIbI €€ yCTpaHEHUSI»
. bubmuorexa [JOK
54 AmoMuHmH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe cBOMCTBA OKCHIA bubnnorexka [JOK
Y TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Okcuapl, THAPOKCUIBI U COJIH bubnuorexa [JOK
xenesa (11) u sxenesa (IIT) https://m.edsoo.ru/00ae35e6
58 O00011IeHE U CHCTEMATH3AIUSA
3HAaHUH
[TpakTuueckas padorta Ne 7.
59 Pemrenne skcnepuMeHTaIBHBIX bubnnorexa [HJOK
3ajJa4 no teMe «BaxxHeume https://m.edsoo.ru/00ae3de8
METAJIIBEI M UX COEIUHEHU)
Berancnenus mo ypaBHEHUSIM
XUMHYECKUX PEaKIUid, eClin
0 3 peareHToOB Ja
60 | G mm conepnt BuGmorexa LIOK
Aep https://m.edso0.ru/00ae1750
npumMecH. Berauciaenust
MacCOBOM JIOJIM BBIXOa
MPOYKTA PEAKITH
61 O0001IeHE U CHCTEMATH3AIUA
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3HAHUU
KonTponpHas padora Ne4 mo
62 TeMme «BakHeimme MeTaibl 1 1 1
WX COCAMHCHHUS)
Pages 4. Xumus u oKpysKawuas cpeaa 3 yaca
63 BemecTBa 1 Marepuaisl B 1 bubmmoreka [IOK
HOBCEIHEBHOM KU3HU YETOBEKA https://m.edsoo0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpY>KaroIlEen Cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pemienun 1 bubnuorexa [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
IToBTOpenue 3 yaca
66 O06o0011eHne U cucTeMaTu3aus 1 bubnnorexa [HJOK
3HaHUHI https://m.edso0.ru/00ae0dOa
67 I'onoBast koHTpOIBHAS paboTa 1 1 Egggﬁ;f{i%gg}ém db33c
68 O06o0011eHNne U cucTeMaTU3aIus 1 bubnnorexa [JOK
3HAHUU https://m.edso00.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O 68 6 7
I[TPOTPAMME
6. YueOHO — MeTogHYeCKOe o0ecneyeHue
KJ1acc NeyuyeOnuka B OII npeaMer ABTOpPBI y4eOHUKA U31aTeJIbCTBO
Y4eOHMKOB
8 kiacc 1.1.26.31.1 Xumus I'abpueasn O. C. IIpocBemenue
9 kjacc 1.1.2.6.3.4.2 Xumus Ky3neunona H. E. BenTana-I'padg
310. 1.2.5.2. Xumus (yueOHbIH peamer)
320. | 1.25.2.1. Bceepoccniickue Matepuansr 1 ‘ 000 "sAKnacc" 8 Ipuxaz Ne | TIpuxas Ne Her Her | Her | Ao15
MIPOBEPOYHBIE MOATOTOBKH K UIOHS
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321.

Xumus

paboThI 8 Kitace,

MIPOBEPOYHBIM

BCEPOCCUICKUM

287

370

1.2.5.2.2.

Xumus

pPa3BEPHYTHIN OTBET

pabortam jyist 8
Kjacca.

TpenupoBo4HbIE

3a7aHus C
aBTOMAaTHYECKOI
MPOBEPKOMN U
OAPOOHBIM
00BsACHEHUEM

PCLICHUS.

Hannuwne renepanuii B
3aJIaHUAX MMO3BOJISET
BO3BpaIaThCs K
pPELIEHUIO
YIOpaXHEHUS
HEOJTHOKPATHO.
Yuurensam J0CTYITHbI
TaKXke 3aJaHus C
PY4YHOH IIPOBEPKOH,

HOpa3yMeBarolIye

Xumus. 8 knacc,
OI'AOY AI10

BAapHAaHTHI COACPKAT

®TAOY IO

[Ipuka3 Ne

2028
rojaa

MuHnpocBeneHus

"AxageMus

Poccun"

"AxkanemMusa

MuHnpocBeneHus

Poccun"

1897;

[Tpuka3 Ne

287

Her

Her

Her

o 27
HIOJIS
2027
roja
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Xumus. 9 knacc, ITpukas Ne
®rAOY IO —pukas 22 27
PLAOY A0 "Aka elx)/:[[I/m 1897, fI[I(())nﬂ
322. 1.25.2.3. Xumus "AxkaneMus M of:[Be — 9 Her Her Her 2027
MuHpocBeneH s P H"l Lpuka3s Ne
Poccun roga
Poccun" 287
D0P "Jlomaniaue
3aganus. OCHOBHOE lelggl—;m Ho 27
393, 12524 ,Z[OM&HI)I(H/IG O;(Smee (3'61;a;013aHHe. A'% H3ﬂaTeﬂLCT1io 8.9 = Her Her Her 1;1(());1;{
3amanus. XuMus nmug", 8-9 xiacc, pOCBeIIIEHUE Ipukas No
AO H3garennpcTBO 287 roga
"IIpocBemenue"” T
Tpenaxe Tpeunaxep "O6naxko Ilpukas No Ho 27
p p p p 1897-
324. | 1.25285. Obaaxo SHATHH )g‘gg"‘ 8 | 000 HCD;?“KOH 8 Her | Ects | Her ‘2‘5’5?
3HaHui". KJjacc, al owkas No
Xumus. & knacc "®uzukoH Jlad" 087 roaa
Tpenaxep Tpenaxep "O06nako Hw Mo 27
325. | 1.25.286. Obaaxo SHAHHIT %g‘g"' 9 | 000 H‘I’;?HKOH 9 Her | Ects | Her ‘;‘(‘)’;‘
3HaHuil". KJ1acc. al Tonkas Ne
Xumus. 9 xnacc "®duzukoH Jad" 087 roaa
Y4eOHblii Kypc 1o
"~ ‘g XUMUH MPeTHA3HAYCH - N - N Ho 13
326. | 1.2.527. HMHA, wist o0ydaromuxcst 8 | 000 "doxchopn" | 8 DI;I?; - DI;K?T; - Her Her | Her 2}8);;
Kiace KJIaccoB. Bxirogaer B = =
ceOst MPe3eHTAINH C roaa
TEOpUEH IS
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IIPOBEJCHUS 3aHATUI
WIH
CaMOCTOSITEIILHOTO
U3y4YEeHHsI, TOJO00PKH
3a1a4 ¢
aBTOMAaTUYECKON
IIPOBEPKOI
pesyJibrara

Y aCHHXPOHHBIE
3aJaHus,
BBINOJIHSAEMBIE C
BBIKJIFOUEHHBIM
MOHUTOPOM. Llennto
Kypca sBIIsieTCs
3aKperuieHne 0a30BbIX
3HaHUU U 0TpaboTKa
MPaKTUIECKUX
YMEHUH,
HEOOXOTUMBIX
yJaluMmcs B paMKax
y4eOHOTro npeaMeTa
"Xumus" B 8 knacce.

Pecypc moxeT ObITH
HCIIOIb30BaH KaK
OTAENbHLIN OHJIAlH-
KypcC, TaK U B
KadyecTBe
JIOTIOTHHUTEIIFHBIX
MaTepHAJIOB JIJIA




paboThl HA ypoKax
XUMHH U TIPU
BBITIOJTHEHUH

JOMAIIHUX 3aJaHui

Y4eOHbIl Kypc 1Mo

327.

1.2.5.2.8.

"Xumusa", 9

KJj1acc

XUMUH TIpeTHa3HAYCH
JU1st oOy4arommxcst 9
KjaccoB. Bxirouaer B
ce0s1 Ipe3eHTaIluU C
TEOpUEH s
MIPOBE/ICHUS 3aHATHIA
381051
CaMOCTOSTEIIFHOTO
U3YYEHHUS, TOI00PKU
3aJ7a4 ¢
aBTOMAaTHYECKOMH
MIPOBEPKOI
pe3yibTaTa

Y aCHHXPOHHBIC
3aaHus,
BBITIOJTHSIEMBIE C
BBIKJTIOUEHHBIM
MOHUTOPOM. Llemnbto
Kypca sBIIseTCs
3aKperieHre 6a30BbIX
3HaHUH M 0TpabOTKa
MPAKTUYECKHUX
YMEHHI,

HEOOXOINMBIX

000 "doxkchopa"

IIpuras Ne

IIpukas Ne

287

370

Her

Her

Her

Ho 13
HIOHS
2029
rojia
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yYaIuMcsl B paMKax
y4eOHOTr0 npeameTa
"Xumug" B 9 kiacce.

Pecypc moxer ObITh
HCIIOJIb30BaH KaK
OTIENbHBIA OHJIANH-
Kypc, TaK U B
KauecTBe
JIOTIOTHUTEITHHBIX
MaTepUaIoB IS
paboThl HA ypoKax
XUMHH U TIPH
BBITIOJTHEHUH
JOMAITHUX 3a/IaHui’

328.

1.2.5.2.9.

Xumus, 8-9
KJIaCChI

KommekcHbiit
o0pa3oBaTeNnbHBIH
MaTepuai o XUMHUH,
BKJTFOYAOLIUN
CIICHapUU YPOKOB,
CIICHApUN U3YICHHUS
TEM, BHJICOYPOKH,
AIIEKTPOHHBIC
yueOHbIe TOCOOHS U
TECTBI C
aBTOMATHYECKOM
MPOBEPKOM 1JIst
WCTIOJIh30BaHUS HA
ypOKax u
CaMOTIOJITOTOBKH

I'AOY BO MI'TIY

IIpukas Ne

IIpukas Ne

287

370

Her

Her

Her

o 13
HIOHS
2029
roja



https://1zavuch.ru/#/document/99/607175848/
https://1zavuch.ru/#/document/99/607175848/
https://1zavuch.ru/#/document/99/1301798826/XA00M5U2N0/
https://1zavuch.ru/#/document/99/1301798826/XA00M5U2N0/

ydamuxcs

B 50P X8

329. | 1.2.5.2.10.

Xumus 8

npeacTaBiieHo 13
MoJyJiei Ha 68
aKaJeMUYECKHUX
JacoB. B ocHoBe
COJIepKaHUS
y4eOHOro MaTepuaia
JIeKAT y4eOHbBIE U
MIPOBEPOYHBIC
3aJaHHA 110
OCHOBHBIM IOHSATHIM
XUMHH ¥ CHMBOJIHUKE,
IIpaBHUJIaM
0e30macHoro
oOparieHus ¢
MOCyA0U 1
pEeaKTUBaMH,

CTPOCHUIO

BEIIECTBA,
XUMHYECKUM
MIPEBpAILCHUSIM,
OCHOBHBIM KJIacCaM
HEOPTraHUYECKUX
BEILIECTB U
OKHCIIMUTENHHO-

BOCCTAaHOBUTCIBbHBIM

peakuusm. JletanbHo

000
"CBEPOBPA-

30BAHUE"

IIpuxas Ne

IIpuras Ne

287

370

Ectp Ectb Her

Ho 13
HIOHS
2029
roza
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IMOJIYYCHHA U

OCHOBHBIX KJIaCCOB
HEOpPraHUYeCKux
Bemiects. Ocoboe
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HEOPraHUYeCKOi
XUMUH:

AIEKTPOIUTUYECKOMN
JIMCCOIAIINH U
peaKkuusim B
pacTBopax, XuMUH
3JIEMECHTOB,
TUAPOJIA3Y, CKOPOCTH
XUMHYECKON peaKun
Y XUMHYECKOMY
paBHOBecuro. Ocoboe
BHUMaHUE yJEeIsIeTCs
IIPOBEICHUIO
pacyeToB B pacTBOpax
H CMecHX,

a TaK)Ke CUTYalHsM,
KorJa OOWH U3
peareHToB HaXOIUTCS
B M30BITKE UJIN
peaKIus MPOTEKAET ¢
HETIOJIHEBIM BEIXOIOM.
JeranbHo n3yyaercs
CTpPOEHHE aToMa U
MIPOCTOr0 BEIIECTBA,
pacrpoCcTpaHEeHHOCTh
B IIPUPOJIE,
MOJTy4YCHHUE,
(dbuzmveckue u




XHMHYECKHE
CBOICTBA,

BEUICCTB U
COCIUHCHUM.
IIpakTrueckue
3a/1aHMs HAIIPABJICHBI
Ha (OpMUPOBAHKE
YMEHMUSI
CaMOCTOSITEJILHO

IUIAaHUPOBATL U

IIPUMEHCHUEC ITPOCTHIX

MIPOBOJIUTH
XUMHAYECKUE
IKCIIEPUMEHTHI
Tpenasep O0P conepxut
"Ob6mako o g pne Ho 13
331 125212 3HaHUK". e I[yI(())HI . 000 "dusuxkon ITpuxkaz Ne ITpukas Ne He Ee He HIOHSI
. .2.5.2.12. JIEKTPOHHBI T Tb T
Xuwmst. 8 Krace P Ta6" 287 370 2029
. o0Opa3oBartebHbIC
(yrinyOGneHHbIH roja
pPECypCHI:
YPOBEHB)

a) OIIOpHBIE
KOHCTIEKTHI
(mpencraBisOT cOO0K
KOHIICHTPUPOBAHHYIO
TEOpHIO "Ha OHOM
clanne'" mo reMam
npeameTa);
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0) caMOCTOSITEIbHBIC
paboThI (comepkar
MHTEPaKTUBHbBIC
3aJjaHus C
aBTOMAaTUYECKOU
IIPOBEPKOIN);

B) KOMILJICKT
TEMaTHICCKHX

KOHTPOJILHBIX PadoT;

I') BUPTyaJbHbIE
nabopaTopHbIe
pabotel. ConepxaHue
O0P cootBercTBYET
tpeboBanusim ®PI'OC
000 u ®OIT 000 ¢
yueToM (enepanbHoi
pOTrpamMMbl
BOCIIUTaHUS U
Konuenummn
MpeToIaBaHus
XUMHH.

Ot60p 1
MOCJIEI0BATEIbHOCTh
U3yUYeHHs MaTeprala
COZICPIKAHHS
COOTBETCTBYIOT
benepanbHOI
paboueii mporpamMme




OCHOBHOI'O O6H.I€l"0

a) OTIOpHBIE
KOHCTIEKTBI
(npexncraisoT co0o0it
KOHIICHTPUPOBAHHYIO
TEopHIo "Ha OHOM
ciaiae" mo reMam
npeamera);

0) caMOCTOSITEIbHBIC
paboTsI (comepxar
WHTCPAKTHUBHbBIE
3aJlaHus C
aBTOMAaTUYECKOMN
MIPOBEPKOIN); B)
KOMITJICKT

TEMATUYCCKUX

00paszoBaHUs
npeaMera "Xumus"
(yriryOneHHBIH
YPOBEHB)
Tpenasiep O0P conmepkut
"O0mako e a pne Ho 13
125913 3HaHUH". 3ne1<iy}(())$lme OO0 "®usukoH IIpukas Ne IIpukas Ne HIOHS
T | Xumus. 9 kiace P Jlag" 287 370 2029
. o0OpasoBaTteibHbBIC
(yrnyOneHHbIN rojaa
pecypcChI:
YpOBEHB)
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KOHTPOJbHBIX paboT;

I') BUPTYyaJbHbIE
nabopaTopHbIe
paboThI; 1) BApUAHT
KM OI'D.
Conepxxanune 0P
COOTBETCTBYET
tpeboBanusm ®I'OC
000 u ®OIT 000 ¢
yaeToM (enepaibHOI
IPOTPaMMBbI
BOCIUTAHUS U
Konuenmun
MpernoaBaHus
XUMHH.

OTt60p u
M0CJIeI0BATENbHOCTD
U3y4eHHs MaTepuaa

COJIepKAHUS
COOTBETCTBYIOT
dhenepanbpHOI
paboueii mporpamme
OCHOBHOT'O 00IIIero
o0Opa3oBaHus
npeamera "Xumus"
(yrinyOneHHbIH
YPOBECHB)




