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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma yueOHOrO mpenMera «Xumus» (mpeamerHas obOnacts «EcTecTBEeHHO-
Hay4Has») Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs OPUEHTHPOBAHA Ha ydamuxcs 8-9 kiaccos
MBOY Kpacnoapmeiickoit COILI, cocraBieHa B COOTBETCTBUM CO CIEAYIOLUIMMH HOPMAaTHBHBIMHU
JOKYMEHTaMHU:

- O@enepanbHbIM 3aKOHOM OT 29 nekabps 2012 r. N 273-@3 "O6 obpazoBanuu B Poccuiickoii
®denepanun’;

- Ilpuxkazom MunnpocBemienuss Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiaka
OpraHM3allMl W OCYUIECTBIEHHS  OOpa30BaTelIbHOW  JEATEIBHOCTH IO  OCHOBHBIM
00mieo0pa3oBaTeIbHBIM MPOTPAMMaM - O0pa30BaTEIbHBIM IPOTPAMMAM HAYAIBHOTO OOIIEro,
OCHOBHOT'O O0IIIET0 U cpeaHero o0mero o0pa3oBaHus;

- IIpuxazom Munobpuayku Poccum ot 17.12.2010 No 1897 «O06 ytBepxkaeHuu ¢heaepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOTO OOIIEro 00pa3oBaHMs;

- OcHoOBHON 00pa3zoBaTeNbHON MPOrpaMMON  OCHOBHOTO  obOmiero oOpasoBanus MBOY
Kpacuoapwmeiickoit COI;

- Ilpukazom Munnpocsemenus Poccun ot 20.05.2020 Ne 254 «OO6 yTtBepkaeHuu (enepaabHOTO
HepeyHsl yueOHUKOB, JONMYIIEHHBIX K HCIOIb30BAHUIO IIPU pean3alii UMEIOIINUX IOCy1apCTBEHHYIO
aKKpeIuTalMio 00pa30BaTENbHBIX MPOrpaMM HadajibHOTO OOIEro, OCHOBHOTO OOINEro, CPEeIHEro
o0m1ero 00pa3oBaHUs OpraHU3AIUSIMU, OCYIIECTBISIFOIIMME 00pa30BaTEIIbHYIO (C N3MCHCHUSIMH);

- IIpukazom Munmnpocsemenuss Poccun ot 28.12.2018 Ne 345 «O denepanbHOM mepedHe
y4€OHUKOB, PEKOMEHJYEMbIX K HCIOJIb30BAaHUIO MpPH pealn3ali HMEILUX TOCYAapCTBEHHYIO
aKKpEeIUTAIMI0 00pa30BaTeNbHBIX MPOrpaMM HayaJIbHOTO OOIIEro, OCHOBHOTO OOILEro, CpeaHero
o0uiero o0pa3oBaHus» (C U3MEHEHUSIMH);

- IIpukazom Munnpocsemienuss Poccun ot 06.08.2021 Ne CK-228/03 u PocobpHanzopa ot
06.08.2021 Ne 01-169/08-01 «PexomeHmanmu Jyisi CUCTEMBI OOILIEr0 OOpa3oBaHMs MO OCHOBHBIM
noaxo/aaM K (GOpMHPOBAHUIO TpaduKa MPOBEJIEHUS OLIEHOYHBIX MPOIEeyp B 001e00pa3oBaTeIbHbIX
OpraHMU3aIHIX».

Pabouass mporpamma yueOHOro mnpeamera «XuUMHs» Jid O0Oy4aroIIMXCS HA YPOBHE OCHOBHOI'O
oOuiero o0Opa3oBaHMsS OPUEHTUPOBAHA Ha IIEJEBble IMPHUOPUTETHI, CHOPMYIHPOBaHHBIE B paboueit
nporpamme Bocniutanusg MBOY Kpacnoapmeiickoit COILL.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «XUMMUSA»

CrpyKTypa coaep>kaHusi IporpaMMbl 10 XMMUU C(OPMHUPOBAHA HA OCHOBE CUCTEMHOI'O MOJIX0a K €€
n3ydeHuro. CozepKaHue CKIIAIbIBAETCS U3 CUCTEMBI IIOHATHA O XUMUYECKOM AJIEMEHTE U BEIIECTBE U
CHUCTEMBl TOHATHH O XMMHUYecKoM peakiuu. OO0e 3TH CHUCTEMbI CTPYKTYPHO OpPraHM30BaHBI IO
MPUHIUITY TIOCIIEN0BATENIBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMTPEJICTABICHUN Pa3HOTO
YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHSI O CTPOCHHUH aTOMa U XUMHUYECKOM CBS3H;

— MpECTaBIECHUH 00 AMEKTPOIUTHUECKOI TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSA PacCMATPHUBAIOTCS Ha OCHOBE DMIIMPUYECKH ITOJYYEHHBIX U OCMBICICHHBIX
(akTOB, Ppa3BHUBAIOTCS IOCIEAOBATEILHO OT OJHOTO YPOBHSA K JPYroMy, BBINONHSS (YHKIHUU
O0O0BSICHEHUS Y IPOrHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEH IPAKTUYECKOIO IPUMEHEHHUS U
IIOJIY4EHUS U3Y4acMBbIX BEILIECTB.

OcBoeHue nporpamMmbl IO XMMHHU CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUS O XUMHYECKOU
COCTABJISIOLIEH HAYYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPUPOABI, IEHHOCTHOTO OTHOLLIEHUS



K Hay4YHOMY 3HAHMIO U METOJaM IO3HaHMs B HayKe. M3ydyeHne XumMuu NpoUCXOIUT ¢ NPUBJICUYECHUEM
3HAHUH U3 paHee U3yYCHHBIX YUeOHBIX mpeaMeToB: «OKpyskaroumii Mupy, «buonorus. 5—7 Kiacce»
n «Dusuka. 7 kmacey.

[Tpy u3yuyeHNH XMMHUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUI OCHOB XMMHYECKOW HAayKH KaK 00JacTu
COBPEMEHHOI0 €CTECTBO3HAHHUSA, IIPAKTUYECKOM JCATEIPHOCTH 4YEJIOBEKa U KAaK OJHOIO W3
KOMIIOHEHTOB MHPOBOH KYJIbTYpHL. 3ajada y4eOHOrO IpeaMeTa COCTOUT B ()OPMUPOBAHUU CHCTEMBI
XMMHUYECKMX 3HAHMM — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETHUYECKHX IOJIOXKEHHUH,
JOCTYITHBIX 0000IIEHNH MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HaAyKH, B MPHOOIIEHHH K HAYYHBIM
METO/aM IO3HAHUS IPU U3YyYEHUH BEIIECTB M XUMHUECKUX PEAKIMH, B (OPMUPOBAHUU U Pa3BUTHU
[O3HABATENIbHBIX ~YMEHUH W HMX TOPUMEHEHMH B  y4eOHO-IIO3HABATEIbHOH W  y4eOHO-
UCCIIE/I0BATEIbCKON JIEATEIbHOCTH, OCBOGHUM IpaBUJ 0€30MacHOro oOpalleHHs C BELIeCTBaMHU B
IIOBCEJTHEBHOM KU3HH.

JIaGopaTopHble OIBITHI HNPOBOJATCS IPU M3YYEHUH HOBOI'O MaTrepuana, SBISIOTCS 00ydaroIiuMH,
IIOTOMY HE OIIEHWBAIOTCS M BBIOJHSIOTCA B paboueit Terpanu. Ilpu mpoBeneHUN MPaKTHYECKUX U
1a0opaTOpHBIX padoT MJIAHUPYETCs UCII0JIb30BaHUe LM (pPOoBOI 1aboparopuu 1eHTpa «Touka pocTay.
Hcnonws3oBanue obopynoBanust «Touka pocta» mpu peanusanuu gaHnHod OIl mosBosser co3garhb
YCIOBHS: Ul PACHIMPEHUs COJEpXKaHUS HIKOJIBHOIO XHMHYECKOTr0 0Opa3oBaHUs; JJIS MOBBILICHUS
MIO3HABATEIHOM AKTUBHOCTH OOYYAIOMIMXCSl B ECTECTBEHHO-HAYYHOW 007acTh; Ui pa3BUTHA
JUYHOCTH pebEHka B Imporecce OOyYeHMs XUMMH, €ro crocoOHocTed, (OpMHpPOBaHUS H
YIIOBJIETBOPEHHS COIMAILHO 3HAYMMBIX MHTEPECOB M MOTPEOHOCTEH; A paboThl ¢ OZapEHHBIMH
MIKOJIbHUKAMHU, OpPTaHU3allMM WX Pa3BUTUS B PA3IMYHBIX OOJACTAX 00pa30BaTENIbHOM, TBOPUECKOI
nestenbHOCTH. (Oco00e BHUMaHUE YAENEHO COJEPXKAHUI0, CIIOCOOCTBYIOIIEMY (DOPMUPOBAHUIO
COBPEMEHHOM E€CTECTBEHHOHAYyYHOW KapTHHBI MHUpA, II0KAa3aHO IPAKTUYECKOE IPUMEHEHHE
XAMHYECKUX 3HAHUU.

HEJIN U3YYEHUSA YYEBHOI'O TIPEJMETA «XUMMUS»

[Tpy M3yyeHMH XMMHUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)kKHOE 3HAUYEHUE MPHOOpeNH
TaKue MEeJH, KaK:

— (opMupoBaHHE HMHTEJICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K €amMooOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIIbHOMY HMPHUHSATHIO PEIICHUH, CIIOCOOHON alanTHpOBAaTHCS K OBICTPO
MEHSIFOIMMCS] YCIIOBHSIM KHU3HH;

— HaAINpPaBJICHHOCTh O0yUYEHHUs Ha CUCTEMATHYECKOE MPUOOIICHNE 00yUJarOIMMXCSI K CaMOCTOSTETLHOM
MO3HABATEIILHON JIeATENbHOCTH, HAyYHBIM METOJaM TMO3HAHUS, (DOPMHUPYIOIIUM MOTHBAIMIO |
Pa3BUTHE CIIOCOOHOCTEH K XHMMUH;

— obecrieueHue ycioBuil, COCOOCTBYIONIMX MPUOOPETEHUIO 00YJAIOIUMHUCS OIbITa Pa3HOOOpa3HOM
NEeSITETbHOCTH, TIO3HAHUS ¥ CAaMOITO3HAHMSA, KITFOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIHIA),
UMEIOIMX YHUBEPCAJIbHOE 3HAUEHHE /ISl PA3IUYHBIX BUJIOB JESATEIHLHOCTH;

— (dopmupoBanue oO0IIeH (YHKIIMOHATHPHOM M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM YHCIIE
yMEHHI OOBSCHATH M OILIGHWBATh SBJICHHUS OKPYKAIOIIETO0 MHpA, HCIONb3yS 3HAHUS M OIbIT,
MOJTyYCHHBIC TP N3YUYECHUH XUMHH, IPUMEHSTH WX MPH PEIICHUH MTPOOJIEM B IIOBCETHEBHOW KHU3HH U
TPYAOBOH JAEATENbHOCTH;

— QopmupoBanue y O0OydalOMMXCS TyMaHHUCTUYECKUX OTHOIICHWH, TIOHUMAaHUS IICHHOCTH
XUMHUYECKHX 3HAHMHA I BBIPAOOTKHM HKOJIOTHYECKU IIeIeCOO0pa3HOro IMOBEACHUS B OBITY H
TPYIOBOM AESITETLHOCTU B LEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIeH MPUPOAHON CPEIbl;

— pa3BUTHE MOTHUBAIMU K 00YYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAaHUIO HA OCHOBE
YCBOGHHUS OOIIEYeIOBEUYeCKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY mpoduis u
HaNpaBJICHHOCTH JAJIbHEHIIIEro 00yYeHHUsI.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE



Pabouas nporpamma yueOHOTO TipenMera « XuMus» (6a30BbI YpOBEHB) paccunTana Ha 136 ydeOHbIX
4acoB, 2 yaca B HeZJeNo npu 34 yyeOHBIX HeAensX. YUeOHbIH IUIaH Ha U3yYeHHEe XUMHUH B § Kiacce
OTBOJMT 2 Y4eOHBIX Yaca B HeNENIo, Bcero 68 vacoB npu 34 y4eOHBIX HeAeNsaX, YYeOHBIH TUTaH Ha
U3ydeHHe XUMUU B 9 Kitacce OTBOIUT 2 y4eOHBIX yaca B HeNento, Bcero 68 yacoB npu 34 yueOHBIX
HEJIeTsX.

Jns  peanuzanuu  MpOrpaMMbl  KCIONB3YIOTCA y4deOHble mocodouss u YMK i yuutens u
00yyJarouuxcs:

Jnst yaurens:

[Na6puensa O.C. Xumus 8,9 kin: yueOHUK s obmieopazosar. opranm3anuii/ O.C. I'abpuensa, U.T.
OctpoymoB, C.A. Ciagkos.

s obyqaromuxcsi:
Ia6puensu O.C. Xumus 8,9 ki: yaeOHUK it obmieopazosar. opranm3anuii/ O.C. I'abpuensa, U.T.
OctpoymoB, C.A. Ciagkos.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATbHI

OcBoeHnne yueOHOro npeaMera «XUMHUS» Ha YPOBHE OCHOBHOTO OOLIET0 00pa30BaHMs JOKHO
00ecreunTh JOCTH)KEHHE CIEeIyIOIUX OOyYaloIIMMHUCS JIMYHOCTHBIX, METANpeIMETHBIX H
IIPEAMETHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE ~ PE3yNbTaThl OCBOEHHS TPOrPaMMBI  OCHOBHOTO 0OmIero  oOpa3oBaHHMs
JIOCTUTAIOTCSl B XOJIe OOYyYeHHs] XMMHH B €IMHCTBE y4eOHOH M BOCIHMTATEIBHOW IESTEIbHOCTH B
COOTBETCTBUHM C TPAIMIUOHHBIMH POCCHICKMMHU COLMOKYJIBTYPHBIMH U JIyXOBHO-HPaBCTBCHHBIMH
[ICHHOCTSIMH, TIPHHATBIMH B OOINECTBE TNpaBWJIaMd ¥ HOPMAaMH TIOBEJICHHUS U CIIOCOOCTBYIOT
IpoIIeccaM CaMOIIO3HaHHs, CAMOPA3BUTHUS M COLHATH3ALUH 00yJarOIIHXCSL.

JIMYHOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIINXCS PYKOBOJICTBOBATHCS CHCTEMOI
MO3UTHBHBIX [IEHHOCTHBIX OPHEHTALMI M paCIIMPEHUE OIbITA JEATEIBHOCTH HA €€ OCHOBE, B TOM
YHCIIe B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

IICHHOCTHOTO OTHOUICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY M HAyYHOMY
HACJICJIMI0, TOHMMAaHHS 3HAYCHUS XHMHYECKOW HAyKH B IKH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOI HWH(OpManueil O MepeoBbIX JOCTHKEHHUSIX W OTKPBITHAX
MHPOBOI M OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHHAX 00 YCTpOICTBE MHpa U
00111eCTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IPEICTABICHNSI O CONHAIBHBIX HOPMax ¥ MPaBWIAX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE, KOMMYHUKaTHBHOW KOMITETEHTHOCTH B 00IIIECTBEHHO HIOJIC3HOM,
y4eOHO-HCCIIeI0BATEIbCKOM, TBOPYECKOW W JPYrHMX BHAAX JACATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOl COBMECTHOH JEATEIBHOCTH NPHU BBINOJHEHHH YYEOHBIX, ITO3HABAaTEIbHBIX 33]1ad,
BBIIIOJIHCHUM XUMUYECKHX OKCICPHMEHTOB, CO3JaHUHM YYeOHBIX IPOCKTOB, CTPEMJICHUS K



B3aMIMONIOHMMAHHUIO M B3aMMOIIOMOIIM B MpOIEcCe ITOH Yy4eOHOH MAeATeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJCHUE U MOCTYNKHU CBOMX TOBApHUILEH C MO3UIMKA HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE TPEICTABIICHUS] O BEHIECTBE U XMMHYECKOW PEAKIMU, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAyKU U COCTABJISIIOLIME OCHOBY I MOHUMAHHUS CYIIHOCTH
HAyYHOW KapTUHBI MHpa, MPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI,
B3aUMOCBS351X YEJIOBEKA C MIPUPOJHOM CpeIoil, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HAMpPABJICHHbICE HA TIOJIYyYCHHE HOBBIX 3HAHMM 10 XUMUH,
HEOOXOMUMBIC It  OOBSICHCHHS] HAONIOJIAaeMBIX TIPOIECCOB W SIBIICHUH, IT03HABATEIIBHOM,
WH(OPMALIMOHHONW M YUTATEIbCKON KyIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSITENbHOI paboOThl C
yu4eOHBIMU TEKCTaMH, CIPABOYHON JIUTEPaTypoil, [OCTYNHBIMU TEXHUYECKUMHU CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHUIA;

WHTEpEC K OOYYEeHHI0 M TO3HAHUIO, JI0003HATEILHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
€caM000pa3oBaHUIO, MPOEKTHOM M HCCIEI0BATEIbCKOM JEATEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B NajbHEHIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH YKU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/JI0POBBIO, YCTAHOBKH Ha
3II0OpOBBI 00pa3 )KU3HU, OCO3HAHKE MOCIEACTBUI U HEMPUATHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
QJIKOTOJIsl, HApPKOTHKOB, KYypEeHHs), HEOOXOAMMOCTH COOJIIOICHUS TMpaBuil O€30MacHOCTH MPHU
oOpalleHuu ¢ XUMHUYECKUMU BEIIECTBAMHU B OBITY U peabHOM JKU3HHU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY HM3y4deHHI0 Tpodeccuil U Tpyaa pa3IMyHOrO Poja, yBaKEHUE K
TPYLy U pe3yibTaTraM TPYIAOBOW AESATENbHOCTH, B TOM UHKCJIE HAa OCHOBE NPUMEHEHUS MPEIMETHBIX
3HaHWN MO0 XMMHH, OCO3HAHHBIM BHIOOP WHIANBUAYAIbHON TPACKTOPUHU MPOJOJLKEHUSI 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB W
MOTPeOHOCTEHN, yCHEMHOW MPO(PECCHOHATBHON NEATeTbHOCTH U PA3BUTHUS HEOOXOJMMBIX YMEHUMH,
TOTOBHOCTD aJaliTUPOBATHCSI B MPOQPECCUOHANBHON Ccpefie;

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS

HKOJIOTHYECKU IIEJIECO00pa3HOE OTHOIIEHHWE K TMPHUPOJIE KaK MCTOYHHMKY KU3HM Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHWs, TMOHMUMAaHWE IIEHHOCTH 3JI0POBOrO M 0Oe30macHOrO o0pa3a >KH3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUYECKOMY 3I0pPOBBIO, OCO3HAHHE
[IEHHOCTU COOJIOJICHUS TPaBHJI O€30MacCHOTO IMOBEACHHS MPU paboTe C BEIIeCTBAMHU, a TaKXKe B
CUTYAIUIX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;

CITOCOOHOCTH TIPUMEHSATh 3HAHUS, MOJyJaeMble TPHU H3YUCHUH XUMHH, JJIs PEIICHHS 3aj1ad,
CBSI3aHHBIX C OKpPYXKaroIIel MPUPOHON CPEOH, AJis MOBBIILICHHUS YPOBHS SKOJOTUYECKON KYJIBTYPHI,
OCO3HAHHUS TJIO0AIBHOTO XapaKTepa HKOJOTMUYECKUX MPOOJIeM U MyTed MX PeIIeHHs MOCPEICTBOM
METO/IOB XHMHUHU, HYKOJOTHYECKOTO MBINIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS WM B IO3HABATEIIHHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe wMeTampeaMETHBIX PE3YIbTATOB BBIACISAIOT 3HAYUMbIE JJs  (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAayuyHble MOHATHS (3aKOH, TEOpHUs, NPUHIUI, THUMOTE3a, (akT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOpBIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAyUHBIX YUEOHBIX
mpeaMeTax M IMO3BOJSIOT HAa OCHOBE 3HAHWUW W3 ITUX MPEAMETOB (POPMHUPOBATH IMPEICTABICHHUE O
[IEJIOCTHOM HAay4yHOW KapTUHE MHUpA, W YHHBepcaJbHble YueOHBIC JeicTBUS (ITO3HABATENIbHBIE,



KOMMYHHUKATHBHBIC, PETYJISTUBHBIC), KOTOpbIE oOOecrmednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU AEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble Jlornueckue aeiicTBus:

YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILIUICHUS MPU OCBOCHUHU 3HAHUM: pAaCKpPHIBAThH
CMBICJI XUMUYECKUX MOHATUHN (BBIICIATh UX XapaKTEpPHbIC MPU3HAKHU, YCTAHABIUBATH B3aUMOCBSI3b C
IPYTMMU TIOHSITHUSIMHU), HCIIOJIB30BATh IMOHATHS s OOBSCHEHHUS OTIENIbHBIX (DAKTOB U SBIICHUH,
BbIOMpATh OCHOBAaHUS W KPUTEPUM JJIs KIACCHU(PUKAIUU XUMHUYECKUX BEHIECTB M XMMHYECKUX
peakuii, yCTaHABJIMBATH NMPUYHMHHO-CIICJICTBCHHBIC CBSI3M MEXAY OOBEKTaMU HW3YYCHHUS, CTPOUTH
JIOTUYECKHE PACCYXACHUsI (MHIYKTUBHBIC, [EAyKTUBHBIC, IO aHAJOTWH), JeJaThb BBIBOABI WU
3aKITHOYECHUS;

YMEHHE MPHUMEHSTh B MPOIECCe MO3HAHUS TOHATUS (MPEAMETHBIE W METalpEeJAMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJIENIH, HCIIOJNb3yeMble B XHMHH, MPeoOpa3oOBhIBATH IIMPOKO
MpPUMEHSEMbIE B XHMHH MOJIEJIbHBIE TPEACTABICHUS — XUMHUYECKUNU 3HAK (CHUMBOJI 3JIEMEHTA),
XuMH4eckas (hopMylia ¥ ypaBHEHHE XUMUYECKOU peakluy — MPU pelIeHHH y4eOHO-TI03HaBaTeNbHbIX
3a/a4, ¢ y4€TOM 3THX MOJEIbHBIX MMPEACTABICHUN BBIABIATH U XapaKTEPU30BaTh CYILECTBEHHbIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEUIECTB U XMMUYECKUX PEAKIUU, BBISBISATH OOIIME
3aKOHOMEPHOCTH, TPUYUHHO-CJICACTBEHHBIC CBSI3M W TPOTUBOPEYMS B HM3Yy4aeMbIX TNpoOIleccax U
SABJICHUSIX.

Ba3oBble uccienoBarebCKue AeiCTBHA:

YMEHHUE MCTOIB30BaTh MOCTaBJICHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MTO3HAHUS, & TAKXKE B
KauecTBE OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bl MO TMPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

NpUOOpEeTEeHNE OMbITa MO IUIAHUPOBAHWIO, OPTaHM3AMM U MPOBEICHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJIOM TMpOIlecca, CaMOCTOSTENBHO MPOTHO3UPOBATH €ro
pe3yabpTat, (opMyaupoBaTh OOOOIIEHUS M BBIBOABI IO pPE3yJibTaTaM MPOBEAEHHOTO OIIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMpATh, aHAU3UPOBATh U WHTEPIPETUPOBATh MHPOPMAIMIO PA3TUYHBIX BHIOB U
dbopM TIpeACTABICHUS, MOIYYaEMYI0 M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAs JUTEpaTypa
XHMHYECKOTO COJCPIKAHUS, CIPAaBOYHBIC MOCOOHUs, pecypchl MHTepHeTa), KpUTHUECKU OIEHWBATH
MPOTUBOPEUMBYIO U HEOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE TPUMEHATh Pa3IUYHbIE METOJBI U 3ampoChl MPHU TMOUCKE U OTOOpe MHMOpPMALUU H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX ISl BBIIOTHEHHUS y4E€OHBIX W TO3HABATENIBHBIX 3a7ad
OTMpeNeNEHHOTO THIA, MNpPUOOpEeTEeHHWEe OmbIiTa B O0JACTH HCIOIB30BaHUS HWH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIAJICHUE KYJIbTYPOM AKTHUBHOTO MCIOJb30BaHUS PA3IUUHBIX
MIOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMPATh ONTUMAIIbHYIO (hOpMY MpecTaBlieHUss HHPOPMAITUN
Y WUTIOCTPUPOBATH PEIIaeMble 3a/1aud HECJIOKHBIMUA CXEMaMH, AUarpaMMaMH, IpyruMu (popmamu
rpauKu U UX KOMOUHAIUSIMH,

YMEHHE WCIONb30BaTh M AaHAIM3UPOBaTh B IIpoliecce YUeOHOW U HCCIeI0BaTEIhCKOM
JESTENIbHOCTH MH()OPMAIINIO O BIUSHUU MPOMBIIUICHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOPTa HA
COCTOSTHHE OKPY’KaroIIEH MPUPOTHOM CPEIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHsI 33/1aBaTh BOIPOCHI (B XOJIe AWANIOra U (MJIU) TUCKYCCHH) IO CYIIECTBY 00CYXKIaeMOi
TeMBI, (HOPMYITHPOBATH CBOU MIPEIOKEHHSI OTHOCUTEIHHO BHITIOTHEHHUSI IPEITIOKEHHON 3a/1a4H;



YMEHUS IPEACTABIIATH [OJYyYECHHBIE PE3yJbTaThl II03HABATEIbHON NEATEIbHOCTH B YCTHBIX U
IIICBMEHHBIX TEKCTaX; JEJaTh IIPE3CHTALUI0 PE3yJIbTaTOB BBIIOJHEHUS XMMUYECKOTO IKCIIEPUMEHTA
(J1abopaTopHOro OMbITa, JAOOPAaTOPHON PabOThl MO HCCIEIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOCKTA);
yYMEHUSl Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABATENBHOW H
UCCIIEIOBATEIbCKON JIESITEILHOCTH MPH PEIICHUH BO3HHMKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB U COIJIAaCOBAHMSI MO3MIMKA (00CYXJeHUS, OOMEH MHEHHSIMH, «MO3IOBBIE IITYPMbBD»,
KOOPJIMHALIMS COBMECTHBIX JEHCTBUM, ONPEACIICHUE KPUTEPHUEB M0 OLIEHKE KaueCTBa BBIIIOJHEHHOU
paboThl U ApyTrHUE).
PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:
YMEHUE CaMOCTOSITEIbHO OIpPEAeNATh LENIU JEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTH, BRIOUPATh Hanbojee
s¢deKkTHBHBIE CIIOCOOBI PENICHUs YYCOHBIX M TIO3HABATEILHBIX 3a]1a4, CAMOCTOSTEIHLHO COCTABIISITH
WM KOPPEKTUPOBATh NPEIJIOKEHHBIM QJITOPUTM JEUCTBUUA MHPHU BBITOJIHEHUHM 33JaHUN C YYETOM
MOJIyYeHUsI HOBBIX 3HAHWM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUsAX, OLIEHUBATh
COOTBETCTBUE IMOJIYYEHHOIO PE3yJIbTaTa 3asBJICHHOM LIE€JIU, YMEHHE MCIO0JIb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, IIPEJIaraeMbl€ B YCJIOBUU 33 JaHUMN.
INPEAMETHBIE PE3YJIBTATHBI 8 KJIACC
B cocraBe nmpeAMETHBIX pe3ylbTaTOB IO OCBOCHHUIO 00S3aTENBHOTO  COJEPIKaHUs,
YCTaHOBJIEHHOTO  JaHHOW  denepanbHOM  paboyeil  mporpaMMmoi, BBIICISIOT: OCBOCHHBIE
0o0y4aroIuMuUCcsl HayyHble 3HAHUSI, YMEHMSI U CIIOCOOBI NEHCTBUM, criennduueckue A MpeIMeTHOU
obnactu «XuUMHUS», BHUIbl JAEATEIBHOCTH M0 TOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTalud,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B Pa3INYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.
K xonmy oOyueHuss B 8 kJjacce npenMeTHbE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHUI:
® PpACKPBIBATH CMBICI OCHOBHBIX XMMHYECKHUX TOHSTHI: aTOM, MOJEKYJa, XUMUYECKUU
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOIHAsA),
BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAs M MOJEKYJSIpDHAs Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIPHAsE Macca, MaccoBas J0JI1 XUMUYECKOIO JIEMEHTA B COEAUHEHUU, MOJISIPHBIN
00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENIHOCTh, CTENEHb OKUCIICHHUS,
XUMHUYECKasl peaklus, KiIacCUQUKalus peakuuid: peaklud COEAMHEHHUS, peakluu
pa3JI0kKEeHUs], peaklMK 3aMeIlleHus, peakui oOMeHa, 3K30- U HHJAOTEPMUUYECKUE PEAKIINH,
TerI0BON 3(PeKT peakuuu, sIpo aroma, SMEKTPOHHBIN CJION aroma, aTOMHas OpOHTaib,
paguyc aroMa, XMMHUYECKasl CBsI3b, MOJIAPHAS M HEINOJSIPHAsl KOBAJEHTHAs CBSA3b, MOHHAS
CBs3b, WOH, KaTHOH, aHHOH, pacTBOp, MaccoBas JoJid BewiecTBa (IPOLEHTHAs
KOHIIEHTpAIUs1) B pacTBOPE;

®  JWUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUUYECKHUX IMOHATHA U IPUMEHSATh 3TU MTOHATHUS
IIPU ONIMCAHMHM BEIIECTB U UX MPEBPAICHU;

® 1CIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBIEeHUS (POpPMYIN BEIIeCTB M ypaBHEHUN
XUMUYECKHUX PEAKINN;

® OmpeleNisITh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OHHApPHBIX COEJUHEHMSX, CTENEHb
OKHCIICHHSI JJIEMEHTOB B OWHApHBIX COCAWHEHMSX, IPHHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COSAMHEHUN 1o (opMyliaM, BHJI XHMHUYECKOH CBsI3U (KOBaJICHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COCINHEHUSX;

e packpeiBath cMbIca llepuonmueckoro 3akona JI. M. MenpgeneeBa: 1e€MOHCTPUPOBATH



[IOHUMAHUE IEPUOJUYECKOM 3aBUCHMOCTH CBOMCTB XHUMHYECKHMX DJIEMEHTOB OT MX
nosoxenus B llepuogudeckod cucreMme, 3aKOHOB COXPAaHEHHs MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO Y4E€HHs, 3aKOHa ABOTaapo;

OIMCHIBATh M XapaKTepU30BaTh TaOnn4Hyto Gopmy [lepronndyeckoil cucTeMbl XUMUYECKHX
JJIEMEHTOB: pa3jin4yaTh MOHATUS «rJlaBHas mnoArpynna (A-rpynna)» Hu - «11o0oyHast
noarpynna (b-rpynna)», Masbsie U GoJbIINE MEPUOABI, COOTHOCUTh 0003HAYEHUS, KOTOPbIE
umerorcs B Tabmuue «llepmogmueckas cucrtema XuMu4eckux oneMmeHtoB J[. M.
MeHeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX JJIEMEHTOB
(coctaB M 3apsa sapa, oOllee YUCIIO JNEKTPOHOB U pacHpeieseHHe MX I10 3JIEKTPOHHBIM
CJI0SIM);

KJaccu(uUIUpoBaTh XUMHYECKUE 3JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XHUMHYECKHE
peakuuu (1o YUCIly U COCTaBY yYacTBYIOILUX B PEAKIIMU BEILECTB, [0 TEINIOBOMY 3P HEKTY);
XapakTepu3oBaTh (ONMUCHIBATh) OOLIME XUMHUUECKUE CBOICTBA BEIIECTB PA3JIMYHBIX KIJIACCOB,
IIOATBEPKJAsl ONHCAHWE NPUMEPAMHM MOJIEKYJIPHBIX YPAaBHEHHMM COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUM;

IIPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMUYECKUX NPEBPALICHUM B Pa3JIUYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JOJIIO
XUMHUYECKOI'0 AJIEMEHTA 10 (OopMyJie COETUHEHHS], MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU peaklIvH;

MNPUMCHATH OCHOBHBIC OIICpalln MBICIUTEILHOMN JACATCIIBHOCTH — aHaJIu3 W CHHTE3,
CpaBHCHHC, O606H.I€HI/IG, CUCTEMATHU3all1IO, KJIaCCI/I(I)I/IKaHI/IIO, BBISAABJICHUC TIPUYUHHO-
-CICACTBCHHBIX CBsI3CH — AJI1 U3YUCHUA CBOICTB BCIIECTB U XUMHUYCCKHX peaKuHﬁ,

€CTECTBEHHO-Hay4YHbIE METO/bl IO3HaHUS — HAOIIOJEHHE, H3MEpEHHE, MOJEIUpPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

clefoBaTh ~ IpaBWJaM  [OJIb30BaHMSI ~ XMMHUYECKOM  mocynoll W 1abopaTOpHBIM
o0opyJIOBaHUEM, a TaKXe IpaBUiIaM oOOpallleHUs C BELIeCTBAaMH B COOTBETCTBHM C
WHCTPYKIUSMHU IO BBITIOJHEHUIO JTa0OPATOPHBIX XMMHUYECKUX OMBITOB MO MOIYYEHUIO H
coOMpaHnIo Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOAA), TPUTOTOBICHUIO PACTBOPOB
C OmpenenéHHON MacCOBOM JI0JI€H PAaCTBOPEHHOrO BEIIECTBA, IUIAHUPOBATh U MPOBOJIMTH
XUMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEN0YEN U KUCIIOT C TIOMOIIBIO
WHAUKATOPOB (TakMyc, ¢heHondraierH, METUIOPAHK U IPYTHE).

MNPEAMETHBIE PE3YJIBTATHBI 9 KJIACC
K konny oOydeHus B 9 kJiacce TNpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX TOHSATHH: XHUMHYECKHH DJIIEMEHT, aToM,
MOJIEKYJla, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BaJEHTHOCTD,
ANEKTPOOTPHUIATEIBHOCTb, CTENEHb OKUCIICHMS, XUMUYECKasl peakius, XUMHUECKasi CBS3b,
TerIoBoM 3¢ ¢deKT peakuud, MOJIb, MOJAPHBIH OO0BEM, pacTBOp, IIIEKTPOJUTHL,
HEIJICKTPOJIUTHI,  AJICKTPOJUTHYECKAs JAWCCOLMAIMS, pEaKIUuh HOHHOrO  OOMEHa,
Karajau3aTop, XHMHUYECKOe paBHOBecHEe, oOOpaTHMble W HEOOpaTUMbIE PEaKIIUH,
OKUCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(POTEPHOCTh, XUMHUYECKasi CBsA3h (KOBaJCHTHAs, MOHHAs,
MeTaJUTMIecKas), KpPUCTALINYECKass pemiéTka, KOppO3Ws METaUIOB, CIUIaBbl, CKOPOCTH
XMMUYECKON peakluu, mpeaenbHo gomnyctumas konuentpauus [1JIK Bemectsa;



WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN U MIPUMEHSTH 3TU MOHITHS
[IPU ONMCAHHUU BEUIECTB U UX MPEBpAIlCHU;

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JJIl COCTaBJieHHs (OpMyI BEIIECTB M ypaBHEHUU
XUMHYECKUX PEAKIUM;

OTIpEe/IeIIATh BaJCHTHOCTh M CTENEHb OKHCIIEHUS XMUMHUYECKHUX DJIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOrO COCTaBa, MPUHAJJICKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCY COCIUHEHUN 110
dbopMynaM, BUA XUMHUYECKOW CBs3M (KOBaJieHTHAsl, HWOHHAs, MeETa/UTMYecKasi) B
HEOPraHMYECKUX COCIMHEHUSX, 3apsA]l UOHA MO0 XUMHUYECKOU (Qopmyse, XapakTep cpeibl B
BOJHBIX pAcTBOpax HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAJUIMUECKON peIETKU
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbici [lepuoanueckoro 3akona J[. M. MenneneeBa U AeMOHCTPUPOBATH €0
NOHMMAaHME: ONHKCHIBATH M XapaKTepHU30BaTh TaObmuuHy0 Gopmy Ileproamueckoii cUCTEMBI
XUMHYECKMX JJIEMEHTOB: pa3juyaTh I[OHATHS «IJIaBHas mnoArpymnna (A-rpynmna)» u
«moboynass mnoarpynmna (b-rpynma)», wmameie W OONBLIME TEPUOJBI, COOTHOCUTH
0003Ha4YeHHs, KOTOpPbIE HMEIOTCS B  TNEPUOAMYECKON  Tabiuile, ¢ YHUCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHUSI aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsia sAjipa, ooriee
YUCJIO JJIGKTPOHOB M paCHpENeICHUE MX IO JJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpeaesiax MajbIX
MEPUOOB U TJIABHBIX MOJTPYIII ¢ Y4ETOM CTPOCHUS UX aTOMOB;

KJIACCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPraHMYECKHE BEIIeCTBAa, XWMHUYECKUE
peakiuu (TI0 YUCIIy U COCTAaBY YYaCTBYIOIINX B PEaKIIMH BEIIECTB, MO TeIIoBoMY 3 deKTy,
10 U3MEHEHUIO CTEIICHEN OKUCIICHU XUMHUIECKUX BHGMCHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00IINE U CrieU(UISCKUE XUMHUECKHUE CBONCTBA IPOCTHIX U
CJIOKHBIX BC€HICCTB, IMOATBEpKIAAad OINHCAHHUEC TMPUMCPAMH MOJICKYJSPHBIX W HOHHBIX
YpaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBJIAITh YPaBHEHHUS SJIEKTPOJUTHYECKOM IUCCOUMALMUA KHCIOT, LIEJIOYed M COJIEH,
MOJIHbIE W COKpAalIEHHBIE YPaBHEHHS PEaKIUii MOHHOTO OOMEHa, YpaBHEHHs peakiui,
MOJTBEPXKIAIOIIUX CYIIECTBOBAHHE T€HETHYECKOW CBSA3M MEXKIY BEIIECTBAMHU Pa3IUYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIHTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIMH  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXXHOCTH
MPOTCKAHUA XUMHYCCKUX HpeBpameHHﬁ B PA3JIMYHEBIX YCIIOBUAX,

BBIUHCIISTH OTHOCUTEIHHYIO MOJICKYISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEHTa 1Mo (GopMyJie COeMHEHHsI, MaCCOBYIO JIOJIIO BEILIECTBA B PAacTBOPE,
MPOBOAMTD PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKITNH;

coOMmoaTh  MpaBWIa  TOJB30BAHMSI ~ XMMHYECKOM  TOCYAOW ®  JIabOpaTOpHBIM
o0opymoBaHHEM, a Takke TMpaBwia oOpalleHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TI0 BBIMIOJHEHUIO JTA0OPATOPHBIX XMUMHUYECKUX OMBITOB MO TMOJYUYECHHUIO
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAaKa M YTJIEKUCIIOTO rasa);

MNpoOBOAWUTL PCAKIUH, IMMOATBCPKIAAOIINC KQ4eCTBEHHLIM COCTaB Pa3jIMUHbIX BCHICCTB:
pacrno3HaBaTh OMBITHBIM MYyTEM XJIOpHIa-, OpPOMHU/I-, HOIUT-, KapOoHaT-, pocdar-, cuamkar-
, CyiabdaT-, TUIPOKCUI-UOHBI, KAaTHOHBI aMMOHMS W HOHBl M3yYEHHBIX METAJJIOB,
HNPUCYTCTBYIOIIKE B BOOHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;



® [PUMCHSATh OCHOBHBIC OICPAIMU MBICIUTECIFHON JIEATEIILHOCTH — aHAlM3 W CHHTES,
CpaBHeHHE, 0000IIeHUE, CUCTEeMAaTH3AINIO, BEISIBICHUE TPHYUHHO-CIICJCTBEHHBIX CBS3CH —
JUTSL U3YYCHHSI CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIIHid, €CTECTBEHHO-HAYYHBIC METObI
NMO3HAHUS — HAOJMIOJACHUE, W3MEPEHHEe, MOJCIMPOBAHUE, OSKCICPUMEHT (peanbHBId U
MBICJICHHBIN ).

COJAEP/KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/ibHbIe XMMHYECKHE MOHITHUSA

[Ipenmer xumuu. Posb XUMUM B KU3HU YesloBeKa. XUMHUS B CUCTEME HayK. Teia U BemecTsa.
®du3nuecKue CBOMCTBA BELIECTB. ArperarHoe coctosiHue Bemiect. [IoHATHE 0 MeTOAax MO3HaHUS B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AIeMEeHThl. CUMBOJIBI XUMHUECKUX 31eMeHTOB. [IpocThie u
CJIOKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckasi ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX SJEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BeulecTB. OTHOcuTeNbHAs aTOMHast Macca. OTHOCHUTENbHASL MOJIEKYJIsipHas Macca. MaccoBas
JIOJISI XMMUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KonnyectBo BemecrBa. Mosibs. MomsipHas macca. B3auMoOCBsA3b KOJIMYECTBA, MAcChl M 4UCiIa
CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€Tel mo hopMynaM XMMHUYECKHX COSTUHEHHI.

®u3nyecKkue 1 XUMUYECKUE SBJICHU. XUMHUECKasi peaklus U €€ MpU3HaKu. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukanus XUMHUYECKHX peakuui (COeTuHEHHS,
pa3lioKeHus1, 3aMEeIEHUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOH TMOCYAOH, MpaBujamMu paboThl B Jaboparopud u TpUEMaMu
oOpartieHus ¢ 1a0opaTOPHBIM 000PYAOBaHUEM, U3yUEHHUE U ONKcaHue PU3NIECKUX CBOMCTB 00pa3IoB
HEOPTraHWYECKUX BEIIECTB, HaOMroeHNne (Pu3nyeckux (IUIaBJIeHWE BOCKA, TassHHUE JIbJa, PAaCTHpPaHUE
caxapa B CTYIIKE, KUIIEHHE U KOHJICHCAIUsI BOJBI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKATUBAHUE
MEIHOW TPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KHUCJIOTOW) SBJICHW, HAOJIOJCHHE W ONUCaHHE
MPU3HAKOB MPOTEKAaHUS XHUMHUYECKUX pEaKIuil (pa3iokeHHe caxapa, B3aUMOJCHCTBHE CEpHOM
KHUCJIOTHI ¢ XJIOpUaoM Oapus, pasznoxenue runpokcuna meau (I1) mpu narpeBanuu, B3auMoielicTBUE
xenes3a ¢ pactBopom conr meau (I1), n3yuenne ciocoOoB pa3aeneHus CMECE: ¢ MOMOIIbI0 MarHNuTa,
bunbTpoBaHME, BHIMApUBaHUE, NUCTUIUIALMUS, XpoMarorpadus, MPOBEACHUE OYMUCTKHA MOBAPEHHOM
conmu, HAONMIOJEHHE U OIMCAaHUE pPE3yJIbTaTOB MPOBEACHUS OMBITA, WLTIOCTPUPYIOMIETO 3aKOH
COXpaHEHHMs MaCChl, CO3JaHUE MOJIETIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmecp rasos. CocrtaB Bozayxa. Kucimopox — 251eMEHT M TPOCTOE BEILECTBO.
Haxoxnaenne kucinopoga B mpupoje, (GU3MYeCKHe M XUMHUYECKHUE CBOMCTBA (PEaKIUU TOPCHHS).
Oxkcunpl. Ilpumenenue kucnopona. CrocoObl MOJIy4deHHs KHCIOpoaa B jaboparopuu U
npoMbIliuIeHHOCTH. KpyroBopoT kucimopona B mpupoge. O30H — auIOTPONHAs MOAUQPUKAINS
KHCIIOPO/JIa.

TennoBoil  3ddexkr XUMUYECKOH peakiuu, TEPMOXMMHUECKHE YpaBHEHHS, DJK30- H
SHIOTEPMHUUYECKHE peakiuuu. TOommmBO: yroib M METaH. 3arpsA3HEHUE BO3/yXa, YCHICHHE
napHUKOBOTO d(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — sanemeHT u mpoctoe BeniecTBo. HaxoxkneHue Bogopoaa B npupoze, Gusndeckue u



XUMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCO0BI oMy4YeHus. Kucnotel u conu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputenb. PactBopsl. HacelmieHHble u
HEHACBILICHHBIE pacTBOPBL. PacTBOpUMOCTH BelecTB B Boae. MaccoBas oJis BeHlecTBa B pacTBOPE.
Xumuueckue cBoicTBa BOJbl. OcHOBaHus. Poiib pacTBOpOB B MpUPOJIE U B JKU3HU UEIOBEKA.
KpyroBopot Bozbl B ipupo/jie. 3arps3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA PUPOIHBIX BOI.

Knaccugukanus Heopranmdeckux coenuHeHud. Oxcuapl.  Knaccudukanms — okcuaos:
coyieoOpa3yrorire (OCHOBHBIE, KHCIOTHBIE, amM(pOTEepHbIE) M HecosieoOpasytomue. HomeHknaTypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHue okCcuaos.

OcuoBanms. Knaccudukanms ocHOBaHMIA: UIENOYM ¥ HEPACTBOPUMBIE  OCHOBAHMS.
Homenknarypa ocHoBaHui. @Pu3nyeckMe M XUMHUYECKME CBOWCTBAa OcCHOBaHuM. Ilomyuenue
OCHOBAaHMH.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucinor. ®Pu3nyeckue MU XHMHUYECKUE
cBoiicTBa Kkucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneil. @usnueckne 1 XUMUYeCKUe cBOMcTBa coiel. [lomyuenue conen.

I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMHU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OINPEJCIICHUE COACpKAHMSI KUCIOpOoJa B BO3JyXe, IOJydyeHUe, COOUpaHue,
pacrio3HaBaHME€ U M3Y4YCHHE CBOWCTB KHUCIOpOJa, HAOJIOJEHHE B3aUMOJICHCTBHS BELIECTB C
KHCJIOPOIOM M YCJOBUS BO3HMUKHOBEHHUS M IPEKpallleHUs ropeHus (moxapa), O3HAKOMIIEHHE C
oOpa3laMu OKCHUJOB U OMNHMCAHME MX CBOWCTB, MOJIyd€HUE, cOOMpaHHUe, paclioO3HABaHUE U M3yUYCHUE
CBOMCTB Bojiopoja (ropeHue), B3aumojeicTBue Bomopoaa ¢ okcuaom wmeau (1) (Bo3mMoxkHO
UCIOJIb30BaHUE BUAEOMATEpHUaAIoOB), HaOmIoleHHEe OOpa3loB BEUIECTB KOJIMYECTBOM | MoOJb,
UCCIIeIOBaHNE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C pa3IMYHON PacTBOPUMOCTBIO, IPUTOTOBIICHHE
pPacTBOPOB C OINPENECIEHHOW MAacCOBOM OJIEM PACTBOPEHHOIO BEILECTBA, B3aMMOJEHCTBUE BOJIBI C
MeTaJljIaMu (HaTpHeM U KalibliieM) (BO3MOXHO HCIIOJIb30BAHWE BUJEOMATEPHANIOB), HUCCIIEI0OBAaHUE
00pa3l0B HEOPraHWYECKUX BEIIECTB pAa3JIMYHBIX KJIACCOB, HAOJIOJIEHHE W3MEHEHHUS OKpacKu
WHJMKAaTOPOB B pacTBOpax KUCIOT W MIejodei, m3yueHue B3aumoneiictBus okcuma memu (I1) c
pacTBOPOM CEpPHOM KHCJIOTBI, KHCIOT C METalUIaMM, PEAKUUN HEUTpaln3aluH, IOJydYeHUE
HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeETajula JPYrMM W3 pacTBOpa COJIM, PELICHHE
AKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeimme Kiacchl HEOPraHNYECKUX COETMHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoguyeckas cucremMa XuMHYecKHX 3jemeHros JI. H.
Menpesneesa. CtpoeHune aToMoB. XuMH4YecKasi CBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC
peakuun

[lepBble MOMBITKU KiIaccU(UKAIMM XUMHUYECKHUX 3JeMEHTOB. [IoHATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (ILEJOYHbIE M IIEJTOYHO3EMENIbHbIE METAJJIbl, T'aJIOTeHbI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCHJIBI U TUIAPOKCH/IBL.

Ilepnonnueckuit 3akoH. [leprnoguueckas cucrema xumudeckux snemeHToB . 1. Menneneesa.
KopoTtkonepuoanas u jymHHonepuoaHas ¢opmel [leproanyueckoil cucteMbl XUMUYECKUX JIEMEHTOB
. U. Menneneesa. Ilepuoast u rpymnmnsl. DU3HYECKUN CMBICI HOPAIKOBOIO HOMEpAa, HOMEPOB
nepuoja U rpynibl JJIEMEHTA.

Ctpoenune aromoB. CocTaB aTOMHBIX snuep. M3oromnbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
000s0uek aToMOB TIepBhIX 20 XuMHUUYecKuX 37eMeHToB [lepuoanueckoit cucremsl J[. 1. Mennaeneena.
XapakTepucTUKa XMMHUYECKOr0 3JIEMEHTa 10 ero mnosnoxeHuto B Ilepumoauueckoit cucreme 1. H.
Menneneesa.



3aKOHOMEPHOCTH M3MEHEHMsI paJiyca aTOMOB XMUMHUYECKHUX 3JEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue llepronnueckoro 3akoHa u Ilepuonnueckoli cUCTEMbl XUMHUYECKUX 3JIEMEHTOB IS
pa3BUTHs HayKu U npakTuku. 1. I. MenneneeB — y4€HbIN U IpakIaHUH.

Xumnueckasi cBsizb. KoBasieHTHast (MOJISIpHASE ¥ HEMOJIAPHAsS) CBSA3b. DJIEKTPOOTPUILIATEIILHOCTh
XUMUYECKUX AJIeMeHTOB. VIOHHas CBSI3b.

Crenenp okuciieHus. OKUCIUTEIbHO--BOCCTAHOBUTEINbHBIE peakiuu. [Ipouieccl OKUCIEeHHs U
BOCCTaHOBJIEHUSA. OKUCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

u3ydyeHue oOpa3loB BEIIECTB METAJIIOB U HEMETAILJIOB, B3aUMOJIEICTBIE THAPOKCUAA LIUHKA C
pacTBOpaMH KUCJIOT U LIEJIOYEH, MPOBEJECHUE ONBITOB, ULIFOCTPUPYIOIINX MPUMEPbHI OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3NIOKEHUs, COSTUHEHHUS).

Mescnpeomemnnie ceasu

Peanuzanust MeXnpeMETHBIX CBS3€H MPH M3YYEHUN XUMUU B 8 KJIACCE OCYIICCTBIISIETCS Yepes
UCIIONIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TOHATUN, TaK W TOHATUH, SBISIOMIUXCS
CHUCTEMHBIMU I OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mmue ecTecCTBeHHO--HAYYHbIC TOHSTHS: HAYYHBIH ()aKT, THIIOTE3a, TCOPHS, 3aKOH, aHAU3,
CUHTE3, KJIaccu(UKaIusl, IEPUOJIUIHOCTD, HAOTIOACHHUE, YIKCIIEPUMEHT, MOJICIIMPOBAHNE, H3MEPEHHUE,
MO/I€JIb, SIBIICHHE.

®usnka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWI, H30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUI 3aps]l, BELIECTBO, TEI0, 00bEM, arperaTHOe COCTOSIHUE
BEIIIECTBA, Ta3, (U3UYECKUE BEITMYUHBI, €IUHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpANIbI, TOPHBIE MOPOABI, MOJIE3HBIE HCKOIMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYeCKas peaKkuusi

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema xumuueckux anemeHtoB [[. 1. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajus, KaJbI[Us M UX COCIUHEHUW B COOTBETCTBHHM C TIOJO)KCHHEM DJIEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHUJIBI XUMHUYECKOM CBA3U. THUIBI KPUCTAUIMUYECKUX PEIIETOK,
3aBUCHUMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTATUIMUECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanust 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIMIECTB. XMMUUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIIUXCSA K Pa3IWYHBIM KJaccaM HEOPTaHWYECKUX COCIWHECHHM, TEeHEeTHYecKas CBS3b
HEOPTraHUYECKHUX BEIECTB.

Knaccudukanus XUMHYECKUX PEAKIUN IO pa3TuYHBIM TMpU3HAKaM (M0 YHCIYy U COCTaBy
YYacTBYIOIIMX B PEAKIIMN BEIIECTB, MO TETUIOBOMY A(D(EKTy, MO0 M3MEHEHHIO CTEMEHEH OKUCICHHS
XUMHUYECKHUX 3JIEMEHTOB, IO OOPAaTUMOCTH, MO Y4aCTHIO KaTalnu3aTropa). DK30- U SHIAOTEPMHUUYECKHE
peakiu, TePMOXUMHUYECKUE YPABHEHHUS.

[Tonstue o ckopocTd XHMHUYecKoM peakiuu. [loHsATHE 00 OOpaTUMBIX M HEOOpPATHMBIX
XUMUYECKHUX peakiusax. [IoHsATHe 0 rOMOTeHHBIX U T€TepOreHHbIX peakuusx. [loHsaTue o kartanuse.
[TonsiTe 0 xuMuyeckoM paBHOBecUHU. DAKTOPHI, BIMSIONIME HA CKOPOCTh XMUMHUYECKOW PEaKUHUH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIC ~ PEaKIUU, DJIEKTPOHHBIK  OallaHC  OKUCIHUTEIHHO-



BOCCTAHOBUTENBbHON peakiuu. (CocTaBleHUE YpaBHEHHH OKHCIUTEIbHO--BOCCTAHOBHTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3JEKTPOIUTUYECKON AUCCOLMAIMHU. OJEKTPOIUTHl U HEIEKTPOIUTHL. KaTuoHsl,
AQHUOHBI. MeXaHu3M [UCCOLMAIMU BEUIECTB C PA3JIMYHBIMU BHJIaMU XUMHUYECKoW cBsi3u. CreneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peaknun moHHOrO OOMEHA. YCIOBHUS TNPOTEKAHHS PEaKIUid HOHHOTO OOMEHa, TOJHBIC W
COKpall€HHblE MOHHBIE YypaBHEHMs peakuuil. CBoWcTBa KHCIOT, OCHOBAaHMW M COJIEM B CBeTe
MpEeJICTaBICHUNA 00 3NIEKTPOIUTHYECKON qucconranuu. KauecTBeHHble peakiuu Ha HOHBI. [loHaTue o
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJENISIMU KPUCTANIMYECKUX PEUIETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB
U HeMmeTaioB (Tpadura W anMmasa), CIOXKHBIX BEIIECTB (XJIOpHAAa HATpUsl), HCCICIO0BAaHUC
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU OT BO3JCHUCTBUS Pa3IMIHBIX (PAKTOPOB, HCCIICIOBAHUE
AIIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, IPOILECCa TUCCOIHAINU KHUCIIOT, HIETOYe W COJeH
(BO3MOKHO MCIOJB30BaHUE BHJIEO MAaTEPHUAIOB), IPOBEACHHUE OIMBITOB, WILTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peaklnii MIOHHOTO oOMeHa (00pa3oBaHKE OcaKa, BhIIEICHUE Ta3a, 00pa3oBaHKUE BOJbI),
OTIBITOB, WILUTIOCTPUPYIOIMIUX TPUMEPBl OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (TopeHue,
pEeaKkIy Pa3oKEHUs, COCOUHEHHWsS), pACIO3HABAHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKlUii Ha HOHBI, PeIlIEHUE YKCIIEPUMEHTAIIbHBIX 3a]1a4.

HemeTa/uibl 4 MX cOeUHEHUS

OO0mas xapakTepucThka rajioreHoB. OCoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEHNEHU
okucienus. CtpoeHne W (pU3MYECKHe CBOWCTBA MPOCTBIX BEMIECTB — TaJOrCHOB. XHWMHUYECKHE
CBOIiCTBa Ha TmpuMmepe xjopa (B3aUMOJCIHCTBHE ¢ MeTallaMH, HEeMeTaUlaMH, IIeI04YaMu).
XnopoBogopona. ConsHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, MONy4YeHHE, NpuMeHeHue. [leficTBue
XJIOpa W XJIOPOBOJOpPOJa HA OPTraHW3M 4YeloBeKa. BaxkHeilline XIOpuasl U MX HAXO0XKACHUE B
pUpOJIE.

OO6mass xapakrepuctuka »31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHun okucieHus. CTpoeHwe Hu (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB —
KHCTIOpOJia ¥ Cephl. AJITOTPONHBIE MOIU(DUKAIIMKA KUCIOPOIa U Cepbl. XUMUYECKUE CBOWCTBA CEPBHI.
CepoBojiopoj1, cTpoeHue, GU3HUECKUe W XUMHUYeCKHue cBOMCTBA. OKCHIBI cephl KaK MPEACTABHTEIN
KHCIIOTHBIX OKcuoB. CepHas KHCIOTa, (U3HYECKHEe W XHMHYECKHE CBOMCTBa (00mue Kak
MPEJICTAaBUTENS Klacca KHUCIOT W crnenuduueckue). XUMHUYECKUE PEeaKIUd, JieXkKallie B OCHOBE
MPOMBINIJICHHOTO CIMOco0a TMOMY4YeHHUs] CEepHOU KHUCIOThL. [Ipumenenue cepHoit kuciotel. Comu
CEpHOH KHCIIOTHI, KaueCTBEHHAs pPeakius Ha Cyib(aT-uoH. HaxoxkaeHue cepbl U €€ COSAMHCHHNA B
npupojie. XUMHUECKOE 3arpsA3HCHUE OKPYXKAFOIICH Cpellbl COSTMHEHUSMHU Cephbl (KHCIOTHBIC JTOXK/IH,
3arpsi3HEHUE BO3AyXa U BOJAOEMOB), CIIOCOOBI €r0 IPEIOTBPAICHHSL.

OO6mas xapaktepuctuka d31eMeHTOB VA-rpynmbl. (OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBIC CTENICHU OKHCIEHUSA. A30T, paclpoCTpaHEHHE B MPHUPOJIE, PUINISCKUE U XUMUUICCKUE
cBoiictBa. KpyroBopor azora B mpupoae. AMMHaK, ero (usmueckue U XUMHUYECKHE CBOMCTBA,
nonyuyeHue u npumeHeHue. Coiau aMMOHUS, UX (GU3MUYECKUE U XUMUYECKUE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakmusi Ha MOHBI aMMOHHUs. A30THas KuCJoTa, €€ ToNydeHue, (QU3NYECKUEe U
XUMUYECKHE CBOWCTBa (00OmMe Kak TMpEACTAaBUTENs Kjacca KHUCIOT U crenuduyueckue).
Hcnonp30BaHMe HUTPATOB U COJCH aMMOHHUSI B Ka4eCTBE MHUHEPAIbHBIX YAOOpPEHHH. XHWMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHHUSIME a30Ta (KUCIOTHBIC IO, 3arPsS3HEHUE BO3/yXa,
nmouBbl U BosoéMoB). Docdop, amnorponHsie Moaudukanuu Gochopa, GU3NIECKUe U XUMUUIECKUE



croiictBa. Oxcun dochopa (V) u dochopHas kucnora, Qumveckue U XUMUYCCKUE CBOKCTBA,
nony4enue. Mcnons3zoBanue ¢pochaToB B KauecTBE MUHEPATIBLHBIX YI0OPSHU.

OOmas xapakrepuctuka 3neMeHToB |VA-rpynnbel. OcoOEHHOCTH CTPOEHMsSI aTOMOB,
XapakTepHbIE CTENEHU OKUCIIECHUS. YTIIepol, aJUIOTPONHble MOAU(UKALUH, PACHPOCTPAHEHUE B
npupoje, (pu3nYeckue M XUMHYECKHe cBoicTBa. AjcopOuus. KpyroBopoT yriepona B mpupoje.
Oxcuapl yriaeponaa, ux (u3uyeckue M XUMHYECKHE CBOICTBA, JECHCTBUE HA YKUBBIC OPTaHU3MBI,
HOJIy4eHHE M MPUMEHEHHe. DKOJIOTHYECKUE IMpoOJIeMBbl, CBs3aHHbIE ¢ okcuiaoMm yriaepoxaa (I1V),
TUII0Te3a IN100a1bHOI0 MOTENJICHNs KJIMMAaTa, TApHUKOBBIA AP GEKT. YTonbHas KUCIOTa U €€ COJIH, UX
¢u3nueckne M XMMHUYECKHE CBOWCTBA, MONy4YeHHWE M TNpuMeHeHue. KauecTBeHHass peakuus Ha
kapOoHaT-noHBL. Vcrnonp3oBanue KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO0341CTBE.

[TepBoHayabHbIE NOHATUS 00 OPraHMUYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepoja (MeTaH,
9TaH, OTWICH, AaleTWIEH, JTaHOJ, TJIHWIEPHH, YKCYCHas KucioTa). lIpupoaHble HCTOYHHKH
YIJIEBOAOPOAOB (yroiib, MPUPOJIHBIN a3, HEPTH), MPOAYKTHI MX MepepaboTKu (OEH3MH), UX POJb B
ObITy M mnpomblluleHHOCTH. [loHsATHE O OHMOJOrMYecKM BaXKHBIX BEILIECTBAX: JKUpPax, Oelkax,
yIJIEBOAAX — W HUX pOJIM B JKU3HM deJoBeKka. MarepuaabHOe €IMHCTBO OPraHUYECKUX MU
HEOPTraHMYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckne 1 XUMHUYECKAE CBOMCTBA, MOTy4YeHUE U puMeHenne. CoennHeHus
KpemHusi B npupozae. Obuue npexacraBneHuss o6 okcuae kpemuus (IV) u kpemHUEBOU Kuciore.
CunMkatel, UX UCHOJb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxHelme cTpouTenbHbIE
MaTepuaibl: KepaMuKa, CTEKJIO, LEeMeHT, OeroH, xeine300eToH. [Ipobnembl OGe3omacHOro
UCTIOJIB30BaHUS CTPOUTEIHHBIX MATEPHAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3yyeHHe OOpa3llOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCJIOTHI, IMpPOBEAECHUE
Ka4eCTBEHHBIX pEaKIMi Ha XJOPHUI-MOHBl W HAONIO/EHHE TNPHU3HAKOB WX IPOTEKaHUs, OIBITHI,
oTpaxaromue (U3NYecKHe W XHUMHYECKHE CBONCTBA TaJIOTEHOB M WX COEAWHEHWH (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEpUANIOB), O3HAKOMJIEHHE C o00pa3liaMM XJIOPUIOB (TaJlOT€HUI0B),
O3HaKOMJIEHHE ¢ oOpa3mamMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJEOMATEpHUaoB),  HaONIIJeHHe  Mpouecca  oOyriIMBaHUS — caxapa  HOJ  JEHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI, M3YYEHHE XHMHUYECKUX CBOMCTB pa30aBIE€HHOW CEpHOM
KHCJIOTHI, TPOBEACHNWE KAueCTBEHHOW peaknuu Ha cynb(ar-uoH W HaAOIIOJEHWE MpH3HAaKa e
OPOTEKaHUs, O3HAKOMJICHHE C (U3MYEeCKMMU CBOMCTBaMHU a3oTa, ¢ochopa M UX COEAMHEHHH
(BO3MOKHO HCIIOJIb30BAaHME BHJEOMATEpHaloB), 00pa3laMu a30THBIX U (POCHOPHBIX YHAOOpEHMIA,
NOJTy4YeHre, COOMpaHne, paclio3HaBaHUE M M3yYCHHE CBOWCTB aMMHaKa, MPOBEICHUE KAa4eCTBEHHBIX
peaknuii Ha HOH aMMOHHS U (ocaT-MoH M M3yUYeHUE MPU3HAKOB MX TPOTEKAHUS, B3aMMOICHCTBHIE
KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI C MEbI0 (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
U3ydeHHe MoJeNiell KpUCTAUIMYECKUX peIETOK anMmasza, rpaduta, ¢ymiepeHa, O03HaAKOMJICHHE C
IPOIIECCOM  aACOPOIMHM  PACTBOPEHHBIX BEHIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM
NPOTHBOTa3a, MOJy4YeHHE, COOWMpaHWe, paclio3HaBaHWE W W3YYCHHE CBOWCTB YIJIEKHCIOrO Tasa,
IPOBE/ICHUE KAuYeCTBEHHbIX pEaKIMi Ha KapOOHAaT M CHUJIMKAT-MOHBI M HM3y4YeHHE MPU3HAKOB HX
NPOTEKaHUS, O3HAKOMJICHHE C MPOAYKIMEH CHIMKAaTHOM  NPOMBIIIJICHHOCTH,  pEIIeHHUE
9KCHEPUMEHTAIbHBIX 3a71a4 10 TeMe «BaxHel1e HeMeTaIbl U X COSAUHEHUS.

MeTa/iibl M MX COeIMHEHUS

OO0mrast XapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUH HX ITOJIOKEHHS B
[lepuonnueckoii cucreme xumuueckux snemeHToB J[. V1. MenaeneeBa u ctpoenust atoMmoB. CTpoeHue



METaJlIOB. Meramueckass  CBA3b M METaUIMYECKas  KPUCTAUIMYECKass  PEIIETKa.
DNEKTPOXUMUYECKUN Pl HAPsDKEHUH MeTamioB. OU3NUYECKue U XUMUYECKHUE CBOMCTBA METAJLIOB.
O61ue criocoOb! noay4yeHus: MeTauioB. [loHATHE 0 KOPPO3UK METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI
ux oT Koppo3uu. CmiaBbl (CTallb, YyTyH, AIOPATIOMUHUN, OpOH3a) M UX MPUMEHEHHE B OBITY U
MIPOMBIIUIEHHOCTH.

[Ilenounbie MeTambl: nonoxkeHue B [lepuoanueckoil cucremMe XUMUYECKUX AneMeHToB 1. U.
MenpeneeBa, CTpOEHHE MX aTOMOB, HaXOXJAeHUE B npupone. Gusndyeckne U XUMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIIBI U TUAPOKCUABI HATPUS W Kanus. [IpuMeHeHue mieo4HbIX
METAJJIOB U UX COCIMHECHUM.

[IlenoyHo3emMenbHBIE METAUIBl MarHUM W KaJbLUU: mosiokeHue B l[lepuoanueckoit cucreme
xumuueckux snemeHtoB [[. M. MeHnpaeneeBa, CTpoeHHME HMX aTOMOB, HAaxO0XJECHHUE B IPHUPOJE.
Ou3nyecKkue U XMMHUYECKHe CBOMCTBA MarHus U Kanblus. BaxkHeilmue coennHenns Kanbluus (OKCU,
TUAPOKCH, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepuoauueckodt cucreme XuMuuyeckux anemeHtoB [ U.
MenpaeneeBa, CTpoeHUE aToMa, HaxoXKJeHUE B mpupoae. Puznueckue U XUMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMHHHSL.

Kene3o: nonoxkenue B Ilepuonnueckon cucreme xumuueckux snemMeHtoB . M. Menpaeneesa,
CTpOEHHE aTOMa, HaxOoXAEeHHE B Npupojae. Puznueckue U XUMUYECKUE CBOMCTBa xene3a. OKCHUIbI,
ruapokcuabl 1 comu xkenesa (1) u sxenesa (111), ux cocras, cBOCTBa U MONTy4YECHHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C 00pasllaMy METaJlJIOB U CIUIABOB, MX (PM3MYECKUMHU CBOMCTBAMHU, M3YUEHHE
pe3yabTaTOB KOPPO3WU METAIOB (BO3MOXKHO HCIIOJb30BaHUE BHUIACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCUIA KaIbIHs U HATPUSI C BOAON (BO3MOXKHO HCIOJIb30BaHNE BHIEOMATEPUAIIOB),
HCCIIETOBAaHNE CBOMCTB KECTKOW BOJBI, MpoIlecca TOPEHHs 3keje3a B Kuciaoponae (BO3MOXKHO
UCIIONIb30BaHNE BHJIEOMATEPHANIOB), MPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIMi Ha HOHBI:
MarHusi, KaJblus, aTroMAHus, uHkKa, xenesa (1) u xenesza (1), mequ (I1), HaGnroaenne u onucanue
MPOIIECCOB OKpAIIMBAaHUS IJIAMEHU WOHAMHU HATPUsl, KIS W Kbl (BO3MOXKHO HCIIOJIH30BAHUE
BUJICOMATEPHAJIOB), HCCIeA0BaHNE aM(OTEPHBIX CBOMCTB THUAPOKCHIA ATIOMUHUS U TUAPOKCHUIA
LIMHKA, pEelIeHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHellne MeTasuibl U UX COSIUHEHUSD.

XuMus M OKpyxKaouas cpeaa

BemectBa 1 marepualiisl B MOBCEIHEBHOM >KM3HM 4YelOBeKa. be3onmacHoe HCIOJIb30BaHUE
BEIIECTB U XUMHUYECKHX peakiuii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 05KOTaX M OTPABICHUSX.

XVUMHYECKOE 3arps3HEHHE OKpYKalollel cpenbl (mpeaenbHas MOMYCTUMAas KOHIEHTpAIUs
Benlects, nainee — [1/IK). Ponp xumuu B penieHun 3K0J0rn4ecKux mpoosiem.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIABhl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIBI).

Mesxicnpeomemmuuie cea3u

Peanuzanus MeXIpeaMETHBIX CBS3€M NIPU U3YYEHUH XUMUU B 9 Kitacce OCYyIIECTBIISIETCS Yepe3
WCIIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHSATHH, SBIISIOIINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mmue ecTecTBEHHO-HAYyYHBIE TMOHSTHS: HAaydHBIM (DakT, TUIIOTE3a, 3aKOH, TEOPHUS, AHAIU3,
CUHTE3, Ki1accu(uKalus, IepuoANYHOCTb, HAOIIOACHHE, SKCIIEPUMEHT, MOICTUPOBAaHNE, U3MEPEHHE,
MoOJieJIb, SIBJIEHUE, TAPHUKOBBIN 3(h()EKT, TEXHOIOTHsI, MaTEPUATIBL.

®dusnka: Marepusi, aToMm, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUI, H30TOIbI,
PaAMOAKTUBHOCT, MOJIEKYJIA, SJIEKTPUUECKUH 3apsij, MPOBOAHUKHU, MOJTYIPOBOIHUKH, TUAJIEKTPUKH,



(GoTOod7IEMEHT, BELIECTBO, TeENO, OO0BEM, arperaTHoe COCTOSHHE BEIIeCTBA, TIa3, pPacTBOP,
pPacTBOPUMOCTb, KPUCTAJUIMUCCKAA peL[IéTKa, CIIJIaBHI, (I)I/ISI/I‘-IGCKI/IG BCJIMYHHBI, CIUHULIBI U3MCPCHUA,
KOCMHYECKOE IPOCTPAHCTBO, IUTaHeThI, 3BE3/1b1, COHIIE.

buonorus: ¢oTtocuHTe3, IbIXaHuWe, OuoOcdepa, IKOCUCTEMa, MHHEpAIbHBIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAEMBbIE,
TOILTUBO, BOJJHBIEC PECYPCHL.






TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBo 4yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YeJIoBeKa

19 BemntecTBa 1 xumMmmueckue 15 bu6nunorexa LIOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcuaax https://m.eds00.ru/7f41837c
59 Bognopon.Ilonsitue o kucnorax 8 1 bubmuoteka [IOK

' U COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 but6mmorexa [IOK

' OCHOBaHMSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 but6mmorekxa [IOK

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

Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MenaeneeBa. CTpoeHune aToMOB.
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Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aK0H U
31 IIepnoanueckas cucrema 7 bubmuoreka [JOK
XUMHUYECKHX 31eMeHToB /. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHYecKasi CBA3b. Bu6miorexa LIOK
3.2 ORHCIHTEILHO- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
Hroro no pastery 15 im0 nTI8STe
PesepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 0

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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TEMATHYECKOE ITNTAHUPOBAHUE
9 KUIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Konrpoabnsie IIpakrnyeckue (ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBo 1 XUMHYeCKHEe peaKkul
[ToBTOpEeHue n yriryoieHne 3HaHun bubmmoreka [JOK
1.1 5
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 bubnnorexa [JOK
' XHUMHUUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mras XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
' pyHsL. L-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
= P P bubanoreka [JOK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 2

KPEMHUU U UX COCIUHECHUS

https://m.edsoo.ru/7f41a636
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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBa MeTAIIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubnmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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