MYHUIUITAJIBHOE BIO/UKETHOE OBHIEOBPA3OBATEJIBHOE YYPEX/IEHUE
JJAKOMOBYJICKASA OCHOBHAS OBHIEOBPA30OBATEJIBHASA HIKOJIA

AHHOTanus K padoyeii nporpamme
yueOHOro npeamera « Xumus» aJ1 8-9 kiaccoB
Pabouass mporpamMma y4eOHOro mnpeaMeTa «XUMHSD» O00s3aTelIbHON MpeaMeTHol obnactu «EcTtecTBeHHO-Hay4HBIC
MIPEAMETBD» SBIIETCS YaCThI0O OCHOBHOWM 00Pa30BaTEJILHOW IPOrpaMMbl OCHOBHOro oo1ero odpasoanus (OOIT OO0)
MBOQOY Jlakomobynckoit OOII , paspaborana B coorBerctBur ¢ MyHKTOM 32.1 ®T'OC OO0 Ha ocHOBe DenepanbHON
paboueii mporpaMmbI o OHoNIOTHH U peaym3yetcs 2 roja ¢ 8 mo 9 kiacce.

Pabouas mporpamMma paszpaboTaHa yYHWTETSIMH XMMHHW IIKOJBI C HCIOnb3oBaHneM «KoHcTpykTopa paboumx
nporpamMmy» caiita « EnquHoe conepikanue o01iero o0pa3oBanus»y B COOTBETCTBHH ¢ [lonoxeHneM o pabounx mporpammax
W OIpenessieT OpraHu3allii0 O0pa30BaTEeNIbHOM AEATENBHOCTH YUYUTENsl B IIKOJE MO MpeaMery «XuMmus». Pabouas
nporpaMMa COJEPXHUT CIETYIONHE CTPYKTYPHBIE 3JIEMEHTHI:

-TIOSICHUTEIIbHYIO 3aITHCKY;

-00IIYI0 XapaKTEPUCTHKY YU4ECOHOT0 MpeaMeTa « XUMUSDY,;

-IIeTIM U3YUYCHHSI YIeOHOTO IpeIMeTa « XUMHsDY;

-MecTo y4eOHOro npeamMeTa « XuMush» B yueOHOM IUIAHE;

-co/iepkaHue y4eOHOro MpeaMeTa « XUMUS»;

-IJIAaHUPYEMBIE PE3YJIbTaThl (JUYHOCTHBIC, METAIPEIMETHBIC U ITPEAMETHBIE);

-TeMaTH4yecKoe TIAHMPOBaHre, CopMUPOBaHHOE ¢ YIETOM pabodel MporpaMMbl BOCTIUTAHHS M BO3MOXKHOCTBIO
ucronb3oBanus DOP/LIOP.

Pabouass mporpamma oocyxnena  Ha 3aceganuu [[IMO yumTenell UIKOIBI, MPUHATA PELICHUEM
negaroruieckoro copera (mporokon Nel or 28.08.2023r.), yrBepxkaena mpukazoM 1o MBOY JlakomoOynckoit OO
Ne 51 or 28.08.2023r. B kauecTtBe yactu conepxkanus OOII OO0

Ha ocHoBe nmaHHOM mporpammbl  yumreneM paspadarbiBaercst KTII B coorBetctBuu ¢ Ilonokenuem o
KaJICHJapHO-TEMaTUYeCKOM TUIAHMPOBAHUM MO YydeOHOMY mpeaMeTy, Kypcy, moxymo. KTII paccmarpuBaercs Ha
3acenanun LIIMO u cormacyercs ¢ 3amecturenem mo YBP.

Beinucka
U3 OCHOBHOM 00pa30BaTe/IbHOI NPOrPaMMBbI OCHOBHOTI0 00111er0 00pa3oBaHus

PABOYAS TIPOTPAMMA
yueOHOro npeamera « XumMusi»
nJis o0yuarommxces 8-9 kiaccon
(0a30BBIi YPOBEHbD)

CPOK peajn3anuu 2 roaa

HNOACHUTEJIBHAS 3AIIMCKA

IlporpaMma 1O XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs COCTAaBJICHA HAa OCHOBE TpeOOBaHHH K
pe3yibTaTaM OCBOEHHSI OCHOBHOHM 00Opa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa3oBaHMs, MPEACTaBICHHBIX B
®I'OC O0OQ, a Takke Ha 0CHOBE (enepaabHOi padodell MPOrpaMMBbl BOCITUTAHUS U ¢ YYETOM KOHIICTIIIHH MTPETIOIaBaHM ST
y4eOHOro nmpeaMeTa « XUMHUsD»» B 00pa3oBaTelbHbIX opranusaisix Poccuiickort @enepannu.

[Mporpamma mo XxuMuM 1a€T MPEACTAaBICHHE O HEJX, OOmel cTpareruu OOydeHHWs, BOCIUTAHUS M Pa3BUTHUS
oOydJaromuxcss CpencTBaMy  ydeOHOTO TpeIMeTa, YCTaHABIMBAeT —00s3aTeNbHOE IPEIMETHOE  COIEep)KaHue,
npeaycMaTpuBaeT pacrpeesieHue ero Mo KilaccaMm M CTPYKTYPUPOBaHHE 10 pasfesiaM M TeMaM IpOrpaMMbl 10 XHUMHH,
OIpeesieT KOMWYECTBEHHbIE W KAaueCTBEHHBIE XapaKTEPHCTHKU COICPIKaHUS, PEKOMEHAYEMYIO IMOCIIEN0BATEIbHOCTh
W3YUYCHHSI XUMHHU C YUETOM MEXIPEAMETHBIX U BHYTPHIIPEIMETHBIX CBSA3EH, JOTMKM y4yeOHOro Imporecca, BO3PacTHBIX
0COOCHHOCTEH O00yJarommxcs, OnpeneseT BO3MOKHOCTU TIpeMeTa IS pealn3anud TpeOOBaHMH K pe3yibTaTam
OCBOEHHSI OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTI'O 00IIero o0pa3oBaHus, a Takxke TpeOOoBaHUHN K
pe3ynbrataM OOYy4YeHHs XMMHM Ha YPOBHE IeJIed M3y4eHHs IpeaMeTa W OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIHHOM
JeSITEJIbHOCTH 00YYaroIIerocs o OCBOSHUIO yu4eOHOT0 CofepKaHusl.

3HaHUEe XUMHH CIIy>)KUT OCHOBOW JUIsi (DOPMHPOBAaHWST MHUPOBO33PEHHsI O0YYAlOUIETOCS, €r0 MPEACTaBICHUH O
MaTepHabHOM E€AWHCTBE MHpPA, BAXKHYIO POJIb UTPAIOT (GOpMHUPYyEMble XUMHUEW MPEACTABJICHHS O B3aUMOIPEBPAILICHHIX
SHEPrHUM U 00 DBONIOIMH BEIIECTB B MPUPOAE, O MYTSAX PEIICHUS TII00ANbHBIX TpoOJIeM YCTOMYMBOTO Pa3BHTHS
YEJI0BEYECTBA — CHIPHEBOM, SHEPIeTUUECKON, MMIIEBOH U KOJIOTHYECKON OE€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHHUS.
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N3yuenne xumun:

CIOCOOCTBYET peaii3alii BO3MOKHOCTEH Il CaMOPa3BUTHS M (POPMHUPOBaHUS KyIbTYpPhl IMYHOCTH, €€ 00Iel u
(YHKIMOHATBEHON TPAMOTHOCTH;

BHOCUT BKJIQJl B (OPMHUPOBAHHE MBIIUICHHS M TBOPYECKUX CIIOCOOHOCTEH 0O0ydJarommxcsi, HaBBIKOB HX
CaMOCTOATENBHON Y4eOHOH NEeSTeIbHOCTH, SKCIEPHMEHTAIBHBIX U HCCIIEA0BATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEJIHEBHOM KM3HH, TaK U B TPO(heCCHOHAIBHOMN IesITeNbHOCTH;

3HAKOMHUT CO CNEHNU(UKON HAYYHOTO MBILIUICHHS, 3aKJIAJbIBACT OCHOBBI IEJIOCTHOrO B3TJsiga Ha €IUHCTBO
OpUPOIBl M YENOBEeKa, SBISIETCS OTBETCTBEHHBIM JTanoM B (OPMHPOBAHUHM €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH
00yJaroIUXCS;

CTIOCOOCTBYeT (OPMHPOBAHUIO LEHHOCTHOTO OTHONIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TpPUPOIE, K
4eJI0OBEKY, BHOCUT CBOW BKJIaJl B KOJIOTHUECKOE 00pa3oBaHne 00YJaOIIXCSL.

JlaHHBIE HarpaBieHWs B OOYYECHHH XMMHH OOECIICUMBAIOTCS CHENM(UKOH COAepaHUs ydeOHOro IpeaMera,
KOTOPBIH SIBIISICTCS MEAarornieckd aaarnTHPOBaHHBIM OTpaKeHHEM 0a30BOM HAyKW XMMHUHU Ha OmpeneléHHOM Jrare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIET0 00pa30BaHUsI OPUEHTUPOBAH Ha OCBOCHHE OOYYAIOIMMHUCS CHCTEMBI
IMEpBOHAYAJIbHBIX TTOHSTHI XHUMHH, OCHOB HeOpFaHPI'—IeCKOfI XUMHUU M HCKOTOPBIX OTACIBbHBLIX 3HAYUMBIX MMOHSTHUI
OpPraHNYeCcKON XUMHH.

CrpykTypa copepKaHHsI IPOrpaMMbl IO XUMHUH C(OPMHUPOBAHA HA OCHOBE CHUCTEMHOIO MOJIX0Ja K €€ U3yUEHHIO.
CopeprkaHre CKJIaAbIBa€TCSl M3 CHUCTEMBl IMOHATHA O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMBl NOHATHH O
XUMHUYECKOH peakimu. O0e 3TH CHCTeMbl CTPYKTYpPHO OPraHM30BaHbI IO NPHUHIMILY IOCJIEIOBATEIbHOIO Pa3BUTHUS
3HAaHUI Ha OCHOBE TEOPETUUECKUX IIPEACTABICHUI Pa3HOTO YPOBHS:

—aTOMHO-MOJIEKYJIIPHOTO YU€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

—Ilepuonunueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

—Y4eHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

—TIpeJICTaBICHNH 00 AIEKTPOIUTUYECKO MCCOIMAIIMY BEIIECTB B PaCTBOpAX.

TeopeTnueckre 3HaHMS PACCMATPHBAIOTCS HAa OCHOBE SMIHMPHYECKH MOTYyYCHHBIX U OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBINONHSIS (QYHKIUH OOBSICHEHUS W MPOrHO3MPOBAHUS
CBOHCTB, CTPOEHHS I BO3MOKHOCTEH MPAKTUIECKOT'0 IPUMEHEHHS U TIOTyYSHHUS N3yJaeMBbIX BEIECTB.

OcBoeHHME MPOrpaMMbl IO XUMUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XMMHYECKON COCTaBIISIONICH
HAy4YHOU KapTUHBI MHUpa B JIOTHKE €€ CHCTEMHOH MPUPOJIBI, IEHHOCTHOTO OTHOMICHUS K HAYYHOMY 3HAHHIO U METOJaM
MO3HaHUS B Hayke. V3yueHne XUMHUM MPOUCXOJUT C MPUBIICYCHUEM 3HAHUN U3 PaHee W3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxarormii Mupy, «buonorus. 5—7 knaccb» u «Pusuka. 7 Kiaacey.

[Tpn u3ydeHnn XUMHUX TIPOUCXOAUT HOPMUPOBAHUE 3HAHUI OCHOB XMMUYECKOH HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTCCTBO3HAHUsI, HpaKTH‘IeCKOfI JCATCIABbHOCTHU YCJIOBEKAa U KaK OJHOI'O M3 KOMIIOHCHTOB MI/IpOBOﬁ KYJbTYPBbI. 33}13‘13
y4eOHOro nmpeaMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI XMMHUYECKUX 3HAHUM — Ba)KHEWIINX (PaKTOB, MOHATHH, 3aKOHOB
U TEOPETHUYECKHX TOJIOKEHH, TOCTYIMHBIX 0000IEHNI MUPOBO33PEHUYECKOT0 XapaKkTepa, S3bIKa HayKH, B MIPUOOIICHUH K
Hay4YHBIM METO/IaM TIIO3HAHHsSI NpPU M3YYEeHHH BEIIECTB M XHMHYECKHX pEaKUuid, B (OPMUPOBAHHM W Pa3BUTUH
IIO3HABATENIbHBIX YMEHUH M MX NMPUMEHEHHH B y4eOHO-TI03HAaBaTEIbHONW M yueOHO-HMCCIIeI0BAaTENbCKON JIESTEIbHOCTH,
OCBOEHHH TpaBUII 6€30I1aCHOT0 0OpAIIEHHs C BEIIECTBAMH B ITIOBCETHEBHOMN JKH3HU.

[Ipyr m3ydeHnn XMMUHM Ha YpOBHE OCHOBHOT'O 00IIEro oOpa3oBaHWs Ba)KHOE 3HAUEHUE IPUOOpEIH TaKue LI,
Kak:

—(popMHpOBaHNE HHTEIUIEKTYaIbHO pPA3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHMIO, COTPYJHHUYECTBY,
CaMOCTOATENIPHOMY IPHHATHIO PEIICHUH, CTIOCOOHOH a1anTHpoBaThes K OBICTPO MEHSIOLIMMCS yCIOBUSAM JKH3HU;

—HalpaBJICHHOCTh OOy4YeHHsI Ha CHCTEMaTHYECKOoe MpUOOIIEHHE OOYYalolmIMXcsi K CaMOCTOSTEIbHOH
MO3HABATENFHON AEATENLHOCTH, HAYYHBIM METO/IaM ITO3HaHU A, POPMUPYIOIMM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—o0ecreueHnue  YCIOBUH, CHOCOOCTBYIOIIMX  MPUOOPETEHUIO  OOYYAIONIMMKCS — OMbITa  Pa3sHOOOpa3HOM
JIeSITEIbHOCTH, TIO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIMH ), IMEIOIINX YHUBEPCAIBHOE
3Ha4YEHUe ISl PA3TIMYHBIX BUJIOB JESTEIBHOCTH;

—(popmupoBanre o00mIeld (YHKIMOHATIBHOW W €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCJE yMEHHI
OOBSCHSTH U OLIEHUBAThH SBJICHHS OKPY’KAIOIIETO MUPA, UCIOIB3YS 3HAHUS U OIIBIT, TONTyYeHHBIC TIPH U3YYEeHUN XUMUH,
MPUMEHSITH UX PH PELICHUH NMPOOJIeM B TIOBCETHEBHOM JKU3HU U TPYAOBOH JIEATEIHHOCTH;

—(popMupoBaHKEe y 00yUYaloMMXCs TYMaHUCTUYECKUX OTHOIICHUH, TOHUMaHHsI IEHHOCTH XUMHYECKUX 3HAHUN JIJISt
BBIPAOOTKH SKOJIOTHYECKH 11eJIecO00pa3HOro MOBEACHHS B OBITY U TPYAOBON JIESITEIBHOCTH B LIETISIX COXPAHEHHUS! CBOETO
310POBbS U OKPY’KAIOIIEW IPUPOIHON CpENBL;

—pa3BHUTHE MOTHBALMK K OOYUEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO M CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHUS
00IIeYeNIOBeYeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoduIsi W HAMpPaBICHHOCTH JalbHEHUIIEeTo
o0ydeHusl.



OO11ee Yyrco 4YacoB, OTBEAEHHBIX ISl U3YUSHHSI XUMUW Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHusl, COCTABIISECT
136 gacos: B 8 kiacce — 68 gacos (2 yaca B Hefieq0), B 9 kitacce — 68 yacoB (2 4aca B HEJICIIIO).

COJAEPKAHHUE OBYYEHUSA

8 KJIACC

IlepBoHayanbHBbIE XUMUYECKHE TIOHATHSA

IIpeamer xumuu. Ponp XxumMuu B KU3HM 4YelIOBEKAa. XUMHS B cUCTeME HayK. Tema u BewecTBa. PU3MUECcKUE
CBOICTBa BelecTB. ArperatHoe coctosiHue BemiecTB. [loHATHE O MeTomax Mo3HaHWS B XUMUU. UHCThIE BemlecTBa M
cmecu. CriocoObl pa3fenieHus: cMecel.

ATOMBI ¥ MOJEKYNbl. XHMHUUYECKHE OJIieMEeHThl. CHUMBOJBI XMUMHUYECKHX 3JieMeHTOB. lIpocThle W CIOXHBIE
BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUCHHE.

Xumnueckas ¢opMmyna. BaneHTHOCTH aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTAaBa BEIIECTB.
OtHocurenpHas atroMHass macca. OTHOCHWTENbHAsh MOJEKYIsipHass macca. MaccoBast 70l XMMHYECKOrO J3JIeMEHTa B
COCIMHEHHH.

KomnuectBo BemectBa. Moib. MonsipHas Macca. B3anMOoCBsI3b KOJMMYECTBA, MACCHI U YHCHA CTPYKTYPHBIX €WHUIIL
BewiecTBa. PacuéTel mo gpopmynaM XuMHUUECKUX COSANHEHHH.

dusnyeckre U XUMUUYECKHUE SBJICHUS. XUMHUYECKasl peakuus U e€ IMpu3HaKky. 3aKOH COXPAHEHUs MacChl BEILECTB.
Xumnueckue ypaBHeHus. Kiaccnpuxaryst XUMHYECKUX peakiuil (CoeMHeHNs, Pa3IoKeHHs, 3aMeleHus], OOMeHa).

Xumuueckuit IKCnepuMeHm .

3HAKOMCTBO C XHMHYECKOM TIOCYHOH, TpaBwiamMu paboThl B Jaboparopuud W NpuéMamMu OOpaIleHHS C
nabopaTOpHBIM O0OOPYAOBAaHWEM, MU3yY€HHE W OMNHCAaHHE (U3MYECKUX CBOMCTB OOPa3lloB HEOPTaHHMUYECKHX BEILECTB,
Ha0moeHne PU3NIEcKuX (IUIaBIeHNE BOCKA, TasiHUE JIbJa, paCTHPaHUE caxapa B CTYIIKE, KUIIEHNE U KOHAEHCAIMs BObI)
U XUMHYECKHX (TOpPEHHE CBEUHM, MPOKaJIMBAHHE MEIHOM MPOBOJIOKH, B3aUMOJAEHCTBHE MeJla C KHCIIOTOH) SBIICHHH,
HaOJIIOZICHNE U ONMCaHNE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PeaKiuil (pa3ioxkeHne caxapa, B3auMOJCHCTBUE CEPHOM
KHCJIOTHI C XJIOPUJIOM Oapus, pa3iiokeHue ruapokcuaa meau (1) mpu HarpeBaHum, B3auMOJICHCTBHE JKee3a ¢ PacTBOPOM
comu memu (ll), m3ydyeHue crocoOOB paszielieHHs] CMeced: ¢ TMOMOIIBI0 MarHuTa, (IIBTPOBAaHUE, BBIIApPHUBaHUE,
JUCTHJULIINS, XpoMmarorpadus, NPOBEICHWE OYMCTKU ITOBAPEHHOW COJM, HAONIONEHWE W ONHCAHUE Pe3yJIbTaTOB
MPOBENIEHHS OTIBITA, UILTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUSI MACChl, CO3/IaHIE MOJICTICH MOJIEKY (IIapOCTEP>KHEBBIX).

BaxHelimue npeacraBuTe 1M HEOPraHMYeCKNX BellecTB

Bozayx — cmech razoB. CocraB Bo3ayxa. Kucnopon — anemMeHT u mpoctoe BemiecTBo. Haxoxaenne xuciopoaa B
npupoae, (uU3MIecKne W XUMHYECKue cBOWCTBa (peakumm ropeHus). Oxcumpl. [Ipumenenne kuciopoma. CrocoObl
MOJYYEHHUsI KUCIOPo/a B TabOpaTOpUK M MPOMBIIIIEHHOCTH. KpyroBopoT kucinopona B npupoe. O30H — aiioTpoItHas
MOU(UKALINS KACIOPO/Ia.

TennoBoii 3¢(deKT XUMHUECKONH PEaKLHH, TePMOXUMUYECKHUE YPAaBHEHHMS, 9K30- M IHIOTEPMHUUECKUE PEaKIUH.
TomnuBo: yrois u MeTaH. 3arpsisHeHHe BO3/1yXa, yCUJIeHHE MapHUKOBOT0 3G deKTa, pa3pylieHre 030HOBOTO CIIOsL.

Bomopon — snement u mpocroe BemiecTBO. Haxoxnenue Bogopoma B mpupone, (GU3MUECKHEe M XUMHUUYECKHE
CBOHCTBa, IPUMEHEHHE, CIIOCO0b! MoaydeHus. Kuciots! u conu.

MonsipHbiii 00bEM ra3oB. PacyéTel 10 XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBorcTBa BoAbl. Boga kak pactBoputens. PacTtBopbl. HachllieHHBIE M HEHACHIILIEHHBIE PACTBOPBI.
PacTBopumocTh BelecTB B Bojie. MaccoBas 07151 BEIIECTBA B pacTBOpe. XUMHUYecKHe cBorcTBa Boabl. OcHoBanus. Poib
pacTBOpOB B MPHUPOJE U B JKM3HM 4YeJoBeKa. KpyroBopoT BoIbl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OxpaHa H
OYUCTKA IIPUPOAHBIX BOJ.

Knaccupukammst nHeopranmueckux coemuHeHnid. Oxcuapl. Kiaccudukamust okcuzmoB:  cojeoOpasyromue
(ocHOBHBIE, KHCIIOTHBIE, aM(OTepHbIe) U HecosneoOpasytomue. Homenkmatypa okcuaoB. du3ndeckrue U XUMHYECKUE
cBoiicTBa okcuoB. [lomydenue okcuaoB.

OcnoBanwmst. Knaccugukanusi ocHOBaHHN: MENOYM M HEpacTBOPUMBIC OCHOBaHMs. HOMEHKIaTypa OCHOBaHWIA.
®du3nueckue U XUMUUECKUE CBOMCTBA OcHOBaHUU. [lomyueHrne ocHOBaHMIMA.

Kucnotel. Knaccudukanus kucior. HomeHknarypa kucinor. Ouznyeckue 1 XUMHUSCKUAE CBOMCTBA KUCIOT. Psin
aktuBHOcTU MeTaiuioB H. H. bekeroa. IlomydeHue kucior.

Comu. Homenknarypa coneil. dusnueckue n xuMuyeckue cBoiicta coneil. [lomyuenue coneit.

I'enernueckast CBSA3b MEKAY KJIACCAMU HEOPTaHUYECKUX COECTMHEHHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeleIeHNE COACP)KaHUs KUCIOPOAa B BO3AYyXe, IMONydYeHHE, COOMpaHHE, PAacllO3HABAaHHE U
W3yYEHHE CBOWCTB KHCJIOpOJa, HAOINIOJCHUE B3aMMOJCHCTBUS BEIIECTB C KHCIOPOJOM W YCIIOBUS BO3HUKHOBEHHS U
MpeKpaileHust Topenus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3iiaMi OKCHJIOB 1 OITMCAHUE UX CBOWCTB, MOy4YeHUE, COOMpaHuE,
pacro3HaBaHUE U M3YUYEHHE CBOWMCTB BOmOpoJa (TopeHue), B3auMoaencTBre Bogopoaa ¢ okcuaom menu (1) (BosmoxHO
WCIOJIb30BaHKE BUIEOMATEPHAIIOB), HAOJIOIeHE 00Pa3I[OB BEIECTB KOIMYECTBOM | MOJIb, CCIIEeIOBaHHE OCOOCHHOCTEH
pacTBOpEHHs BELIECTB C Pa3lIMYHON PACTBOPHUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMNpENEIIEHHONM MacCOBOM Joien
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PAacTBOPEHHOTO BEIIECTBA, B3aMMOJEHCTBHE BOIBI C MeTaUIaMH (HAaTpUeM M KajblLieM) (BO3MOXKHO HCIIOJIB30BaHHE
BHUCOMATEPHANIOB), UCCIIEAOBaHNE O0Pa3lloB HEOPTAaHWYECKUX BEIECTB PA3IMYHBIX KIJIACCOB, HAOIOJICHUE W3MEHEHUs
OKpacKH HHJIMKAaTOPOB B PAacTBOpax KUCJIOT W Imenoyell, u3ydenue B3auMmoneiicTBus okcuna meau (lI) ¢ pactBopom
CEpHON KHCIIOTHI, KUCJIOT C METAJJIaMH, peakiii HeUTpaIn3aliy, Moy4YeHne HEPaCTBOPUMBIX OCHOBAHHM, BEITECHEHUE
OJHOI'O MeTajula JpyrMM M3 pPacTBOpa COJIM, PELICHHE SKCIEPUMEHTANBHBIX 3aJad 1o TeMe «Baxueillme kiacchl
HEOPraHWYEeCKUX COCTUHEHUI.

Hepnoagnyeckuii 3axon u Ilepunoguveckas: cucreMa xumMuieckux jiemMenToB JI. . MenneneeBa. CTpoenue
aToMoB. XUMHYecKas cBA3b. OKNCINTEJIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIUU

[lepBbIie MONBITKH KIaccu(UKAIMN XUMHYECKUX 371eMeHTOB. [[oHsTHE O TpyMNmIax CXOIHBIX 3JIEMEHTOB (IIeJI0YHbIC
U MIEJOYHO3EMEIbHBIE METAJUIBbl, TaJOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(pOTEepHbIE OKCHABI U
THJIPOKCHIBL.

Ilepuomnueckuid  3akoH. Ilepuommueckass cuctema xumudeckux oanemeHtoB [ WM.  MeHnneneesa.
Kopotkoneproanas u anuHHONEpruoaHas Gopmel [leproanieckoit cucreMbl xumMudeckux 31eMmeHToB Jl. 1. Menneneera.
Ilepuons! u rpymnmsl. PU3HYECKUI CMBICI HOPAIKOBOrO HOMEpPAa, HOMEPOB IIEPUOIA U I'PYIIIBI 3JIEMEHTA.

Crtpoenne aromoB. CoctaB aroMHBIX siep. M3orombl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudeckux snemeHToB [lepuoanueckoit cuctemsl JI. U. MenneneeBa. XapakTepucTHKa XUMHYECKOTO
2JIEMEHTA M0 ero nosokeHuto B [lepuonnyeckoit cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHs pajuyca aTOMOB XMMHUYECKMX 3JEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX
CBOICTB I10 TPYIIaM 1 IePUOAAM.

3Hauenue Ilepuonnueckoro 3akoHa u Ilepuonnyeckoil cucTeMbl XUMUUECKUX 3JIEMEHTOB AJISl pa3BUTHs HAYKU U
npakTuku. [[. I. MeHnneneeB — y4€HbIi U Irpa)IaHHH.

Xumnyeckas cBsi3b. KoBasieHTHast (MONsIpHAs W HEMOJSPHAs) CBSI3b. DNEKTPOOTPULATEIBHOCTh XUMHYECKUX
251eMeHTOB. IOHHAs CBSA3b.

Crenenp okucineHus. OKUCIUTENBHO-BOCCTAHOBUTEINBbHBIE peakiyu. [Iporeccsl OKUCIIEHHs] U BOCCTAHOBJICHUSI.
OKucIuTeN 1 BOCCTAaHOBUTEIH.

Xumuueckuit IKcnepumenmn

n3y4deHre oOpasIoB BEIIECTB METAIOB M HEMETAJUIOB, B3aUMO/ICHCTBIE THAPOKCH/A IIMHKA C PACTBOPAMH KHCIOT
U IIEeJI0YeH, POBEJCHNE OMBITOB, WILTIOCTPUPYIOLIUX MPUMEPhl OKHCIUTENFHO-BOCCTAHOBUTENILHBIX PEeaKuid (TrOpeHue,
peaKIMy pas3IoKeHUsl, COSANHEHHUS).

Mescnpeomemmupvie ceasu

Peanmzanus MexnpeMETHBIX CBs3eH MpPU U3yYeHWH XUMHUH B 8 KJacce OCYLIECTBISETCS Yepe3 MCIOIb30BaHUe
KaK OOIIMX €CTECTBEHHO-HAYYHBIX ITOHATHH, TaK M MOHSATHH, SBJISIOLIMXCS CUCTEMHBIMM JI1 OTAEIBHBIX NPEIMETOB
€CTECTBEHHO-Hay4YHOT' 0 LIUKIIA.

OOume ecTecTBEHHO-HAyYHbIC TOHATHS: HaydyHbId (akT, TUIoTe3a, TEOpHs, 3aKOH, aHaJIM3, CHHTE3,
KIaccu(GUKaIus, TepHOANIHOCTD, HAOIIOCHUE, YKCTIEPUMEHT, MOJIEIMPOBaHHE, U3MEPEHHE, MOJIEITh, SIBJICHHE.

®usuka: Marepusd, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJ, W30TONbI, PaAUOAKTHUBHOCThH, MOJIEKYIA,
ANIEKTPUIECKUH 3apsifl, BELIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, (PM3NUECKUE BEIUUNHbI, CIMHULIBI
U3MEPEHUs], KOCMOC, TUIaHETh!, 3BE321b], CoHIIe.

buonorus: ¢porocunTes, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE MOPOABI, MOJIE3HBIE HCKOMAeMble, TOIUIMBO, BOJIHBIC
PECYPCHL.
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BeuiecTBo M XMMHYeCKas peakuus

Ilepnoguueckuii 3axoH. [leprnoanueckas cucreMa xumudeckux aemeHToB [. Y. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHMU CBOMCTB XMMMYECKHUX 3JIEMEHTOB IIEPBBIX TPEX MEPHONOB, Kajus, Kalblusi U HX
COCIMHEHMI B COOTBETCTBUU C TIOJIOKEHHEM 3J1eMeHTOB B [lepruoauyeckoii cucreme u CTpOeHHEM X aTOMOB.

Crpoenue BemiecTBa: BUABI XMUMHYECKOW CBS3U. THIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHUMOCTH CBOICTB
BelIEeCTBa OT TUIMA KPUCTAJUIMIECKOH PEIETKN U BUA XUMHUECKON CBSI3H.

Knaccudukamms n HOMEHKIaTypa HEOPraHWYECKMX BEIIECTB. XMMHUYECKAE CBOMCTBA BEIECTB, OTHOCSIIHUXCA K
Pa3IMYHBIM KJIacCaM HEOPraHWYECKUX COCMHEHMI, TEHETUIECKas CBSI3b HEOPTaHMYECKIX BELIECTB.

Krnaccupukanmst XuMUIeCKUX peakiyii o pa3IudHBIM MPU3HaKaM (TI0 YUCITy U COCTaBY YYaCTBYIOIIMX B PEAKIHH
BEIIIECTB, 0 TEIUIOBOMY 3((EKTy, 10 U3MEHEHHIO CTETIeHeH OKUCIICHUS XUMHUYECKUX AJIEMEHTOB, 10 00PaTHMOCTH, IO
YUaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMHUUECKHE PEAKIIH, TEPMOXUMHYECKUE YPaBHEHUSI.

[lonsatne o cxopoctn xumudyeckod peakuuu. [loHsTue 00 0OpaTHMBIX M HEOOPATUMBIX XUMHUYECKUX PEAKLIUX.
IlonsaTHe O TOMOr€HHBIX H IE€TCPOIrC€HHBIX pCaKIUAX. Ilonsatne o kxarammze. IloHATHE O XMMHYECKOM PpaBHOBECHUM.
DaKTOPbI, BAUSIOLUIME HA CKOPOCTh XMMUYECKOW PEAKIIMH U IOJIOKEHHE XUMUUYECKOTO PAaBHOBECHSL.

OKHCIMTENTbHO-BOCCTAHOBUTENLHBIE  PEAKIUH, OSJCKTPOHHBIA  OallaHC  OKUCIUTEIHbHO-BOCCTaHOBUTEIHHOM
peakuuu. CocraBieHWe YpaBHEHMH OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIMHA C HWCIONb30BAaHHEM METOJa
AIIEKTPOHHOTrO OanaHca.



Teopust 3/I€KTPOIUTUYECKON OuCCOLMALMU. OJIEKTPOJIMTHL M HedneKTponuTsl. KarnoHbl, aHuoHbl. MexaHu3m
JUCCOLMAIMM BEIIECTB C Pa3IMYHBIMHA BHIAMH XUMHUYecKou cBs3u. CremeHp nucconuanyu. CunbHble W cialble
NIEKTPOJIUTHI.

Peakiun noHHOrO 0OMeHa. YCIOBHUSI MPOTEKAHUS PEAKUUI MOHHOTO OOMEHA, MOMHBIC U COKpAIEHHbIE HOHHBIC
ypaBHeHHs peakiii. CBOWCTBa KHCIIOT, OCHOBaHWH M CoOJied B CBETE MPEIACTABICHUN 00 JIIEKTPOIUTUYECCKOM
nucconuanyn. KauecTBeHHbIE peakiiu Ha HOHBL. [[oHsSTHE O THIPOTU3E COoNe.

Xumuueckuil IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMH KPUCTAUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETaJIOB
(rpadwmra u anmasa), CIOKHBIX BEIIECTB (XJIOpUa HATPHS), UCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peakiun
OT BO3JICHCTBHS pa3IMYHBIX (PAKTOPOB, HCCIEIOBAHHWE SJIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, IIporiecca
JUCCOIMAIA KHCJIOT, wiefodeid W coneld (BOBMOXKHO HCIIONB30BaHWE BUICO MaTepHAallOB), MPOBEACHHE OIBITOB,
WDTIOCTPUPYIOMINX TPHU3HAKH TIPOTEKAaHWsI peakuuii HOHHOro oOMeHa (oOpas3oBaHWe OCaaka, BBICICHHWE Tas3a,
o0pa3oBaHKe BOJIBI), OMBITOB, WJUIIOCTPUPYIOIINX TMPUMEPHI OKUCIMTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIMid (TOopeHwHe,
peaKIMy pa3ioKeHHs], COeTUHECHUS ), paclio3HaBaHWE HEOPTaHHMYECKUX BEUIECTB C MOMOIIbI0 KAaYeCTBEHHBIX PEAKIIUA Ha
MOHBI, PELICHHE SKCTIEPUMEHTAIBHBIX 3a/1a4.

HemeTta/uibl M X COeTUHEHHSA

OObmas xapaktepuctuka rajnoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIE CTEHNEHH OKHCIJICHHUS.
Crpoenne u (u3MyecKue CBOWCTBA IMPOCTBIX BEIIECTB — TaJOreHOB. XHMMHYECKHE CBOWCTBAa Ha IIpUMepe XJopa
(B3aumozelcTBUE C METAJUIaMH, HEMETalaMy, Liesiodamu). XiaopoBoaopod. CossHas KUCIOTa, XUMUYECKUE CBOKMCTBA,
MOJIy4YeHHUe, NMpUMEHeHue. JIelCTBUE XJlopa M XJIOPOBOJAOPOAA HAa OpraHU3M 4ejloBeKa. BakHelinue XJIopuabsl U HX
HAXOXXICHUE B IPUPOZE.

Oobmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI arOMOB, XapaKTEpHBIC CTETEHH
okucienus. CTpoeHue n (pU3MIECKHe CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DHUKAIIIN
KHCTIOpoJia M cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOmOpOJ, CTpoeHUE, (U3UUECKHE W XUMHUYECKHE CBOMCTBA.
OKcHpl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIOTa, (hHU3HMYecKre M XMMUYECKHe CBOMCTBA (00mmue
KaK MpeACcTaBUTENsl Kilacca KUCIOT U crenrduueckue). XUMHUUECKUE PEaKlny, JeKallie B OCHOBE MPOMBIIICHHOTO
criocoba MoTydeHHs CepHOM KUCIOTHL. [IpuMenenvie cepHoil KucnoThl. CoNv cepHON KHUCIIOTHI, KAYeCTBEHHAS PEAKITHS Ha
cynbdar-noH. Haxokaenne cepbl U €€ COeIMHEHWH B Tpupone. XUMHUYECKOE 3arps3HEHHE OKpY’Karomied cpeibl
COCIMHEHMSIMHU Cepbl (KUCIOTHBIE JOXKIH, 3arPsA3HEHUE BO3AyXa U BOLOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHsSI aroMOB, XapaKTepHBIE CTEIEHU
OKHCIIeHHs. A30T, paclpocTpaHeHue B MpHUpojie, pusnieckue U XumMudeckue cBoricTBa. KpyroBopot azora B mpupose.
AmMuak, ero ¢u3NYecKue W XMMHUYECKHE CBOMCTBA, MONydeHHe W mpuMeHeHue. Comm aMMOHHMSA, WX (U3HYECKHE U
XUMUYECKHEe CBOWCTBA, NMpUMeHeHHe. KauecTBeHHasl peakiuusi Ha MOHbI aMMOHHWS. A30THasi KUCIIOTa, €€ MOIyueHHe,
¢usnueckue U XUMHYECKHe CBOWCTBa (0OIIMe Kak MPeACTaBUTENsl Kilacca KHCJIOT U crenuduyeckue). Mcnonp3oBanue
HUTPATOB U COJEeH aMMOHHMS B KadeCTBE MHUHEPAIBHBIX yH0OpeHHi. XUMHUYEeCKOe 3arps3HEHHE OKPYKAaIoIeld Ccpeabl
COCIMHEHUSMH a30Ta (KUCJIOTHBIC JIOKIW, 3arps3HeHHe Bo3lyXa, MOYBBl U BOJo&MOB). Docdop, auoTporHbe
momupukanmuu hocdopa, puznyeckue u xummdeckue cpoiictBa. Okenp Gocdopa (V) u hocdopras kucnora, pusndeckne
U XMMHYECKHE CBOMCTBA, MoydeHue. Mcrons3oBanne GocdaToB B kKauecTBE MUHEPAILHBIX YAOOPEHHI.

Obmas xapakrepuctuka 3meMeHTOB |VA-rpynmbl. OcoOCHHOCTH CTPOEHHUSI arOMOB, XapaKTEPHBIE CTEIEHH
OKHCJIEHHS. YTIIepOsl, aJUIOTPOIHbIE MO (PUKAINY, PACTIPOCTPAHEHUE B MIPUPOJIE, GU3MUECKUE U XUMUYECKUE CBOMCTBA.
Ancop6uusi. Kpyrosopor yriepona B npupose. OKcHapl yriiepona, ux (pu3ndeckue U XMMHUYECKHE CBOWCTBA, ICHCTBUE
Ha JKMBBIC OPraHU3MbI, OJYUYCHHUE M MPUMEHEHHE. DKOJIOTHYECKUe MPOoOJIeMbl, CBsi3aHHbIe ¢ okcuaom yriepona (1V),
TUIOTE3a TI00aIbHOr0 MOTEIJICHUST KIMMaTa, MapHUKOBBIH 3¢ (eKT. YroiapHas KUCIoTa U e€ coiu, uX (uinieckue u
XHUMHAYECKHE CBOWMCTBA, TOJIyuYeHHE M mpuMeHeHue. KadecTBeHHash peakuusi Ha KapOoHar-uoHbl. Mcmonbp3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHayanpHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCOUHEHHSIX yriepoja (MeraH, 3TaH, 3THJICH,
aleTuJIeH, 3TaHoJ, IVIMIEPUH, YKCYCHas KucioTa). IIpupoiHble MCTOYHUKH YIJIEBOLOPOAOB (YIroJib, IMPUPOIHBINA TIa3,
He(Th), MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY M IPOMBIIIICHHOCTH. [[OHATHE 0 OMOIOTUYECKH BaXKHBIX
BEIIECTBAX: JKUpaX, OeJKax, yrieBoiax — M MX POJIM B XKU3HH YeJOBeKa. MarepraabHOEe SIUHCTBO OPraHMYECKUX H
HEOPraHWMYEeCKUX COCTMHECHUM.

Kpemnnii, ero ¢usndeckue W XWMHUUECKHE CBOWCTBA, MoNydyeHWe WU npuMeHeHne. CoelMHEHUs! KpeMHHUS B
npupozae. O6ume npencranenus o6 oxcune kpemuus (V) u kpemuueBoil kucnore. CHIIMKAThI, UX UCIIOJIB30BaHUE B
OBITY, B MPOMBIINICHHOCTH. BaskHele cTpouTenbHbIe MaTepuanbl: KepaMruKa, CTEKJI0, IIEMEHT, OETOH, KeJle300eTOH.
[TpoGiembl 6€30MacHOT0 UCTIONB30BAHMUS CTPOUTEIIBHBIX MATEPHAJIOB B ITOBCETHEBHOM JKH3HU.

Xumuueckuii IKCnepumenm:

n3ydeHne 00pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, IPOBEICHNE KAUE€CTBEHHBIX PEaKIHid
Ha XJIOpUI-MOHBI 1 Ha6HIOJICHPIe IIPU3HAKOB UX IMPOTCKAHWA, OIIbITHI, OTPaKaroliue (I)I/ISI/I‘ICCKI/IC U XUMHWYECKHE CBOMCTBA
TaJIOTEHOB M WX COCAMHEHHWH (BO3MOXKHO HCIIONB30BAHME BHACOMATEPHAJIOB), O3HAKOMIIEHHE C OOpaslaMH XJIOPUIOB
(rajoreHuz10B), O3HAKOMJICHHE ¢ 00pa3laMH Cepbl U €€ COCIMHEHUSIMU (BO3MOXKHO MCIIONB30BAHME BHICOMATEPHAJIOB),
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HaOJro/ieHre TIporlecca OOYIJIMBaHUSI caxapa ToJ| JIEHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTBI, H3y4YEHUE
XUMHAYECKUX CBOWCTB pa30aBICHHON CEpHOW KHUCIIOTHI, MPOBENEHHE KAueCTBEHHOW peaknud Ha Ccyiabpar-uoH u
HaOJro/ieHre pu3HaKa e€ MpOTeKaHusl, O3HAKOMIICHHE ¢ (PU3HUECKUMH CBOHCTBaMU a30Ta, ¢ocdopa u ux coennHeHUH
(BO3MOKHO HCITOJIE30BaHNE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX yI0OpeHUH, MOydeHre, COOnpaHue,
pacro3HaBaHue W M3ydeHUE CBOWCTB aMMUaKa, IPOBeJICHHE KaYeCTBEHHBIX PEAKIUi HA HOH aMMOHMS U GocdaT-uoH 1
W3yYeHHE MPU3HAKOB WX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHONW a30THOW KHCIOTHI C MEIBIO (BO3MOXKHO
WCIIONBb30BAaHUE BHUIEOMATEPHUAJIOB), U3yUCHHE MOJENIel KpUCTAUIMYECKHX pelerok anmMasa, rpadura, QymiepeHa,
03HAKOMJIEHHE C TIPOIECCOM aJCOPOLMU PACTBOPEHHBIX BEHIECTB AaKTHBUPOBAHHBIM YTIIEM M YCTPOHCTBOM IPOTHBOrasa,
nony4eHue, coOupanue, pacno3HaBaHHe U U3yUeHHE CBOWCTB YTIIEKHCIIOTO Ta3a, IPOBECHNE KaueCTBEHHBIX PEaKini Ha
KapOOHAT W CIJIMKAT-WOHBI W M3yYeHWe NPU3HAKOB HMX IMPOTEKAHWS, O3HAKOMIIEHHWE C MPOAYKIHEH CHIMKATHOM
MPOMBIIIIJICHHOCTH, PEUICHIE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaxkHel1me HeMeTaibl 1 UX COSAMHEHUSD).

Metanibl M UX COeTUHEHHU S

OO1mras xapaKTepuCTHKa XUMUUYECKHX DIIEMEHTOB — METaJIOB Ha OCHOBaHWM WX ToJokeHus B [lepmoauueckoit
cucteme xumuueckux anementoB JI. M. MenzaeneeBa u crpoerust aroMoB. CTpoeHHE MeTa/IoB. MeTayuiueckasi CBS3b U
METaJUIMYecKass KPUCTAJUIMYECKass peméTka. ONeKTPOXMMUYECKUH psia  HanpspkeHuil MeTtaiuioB. Dusmueckue u
XUMUYeCKHe CBOWCTBA MeTaiwioB. OOmme crnocoOkl moydeHusi MeTawioB. [IoHsTHE 0 KOppO3UM METAIIOB, OCHOBHBIE
crocoObl 3aIIUTHl UX OT Koppo3uu. CruiaBbl (CTasb, YyTyH, JIOPAJIOMHUHHM, OpOH3a) MU MX NPUMEHEHHE B OBITY U
MIPOMBIIIIIEHHOCTH.

[[lenounble Metaiuibl: nonoxeHue B Ilepmommueckoil cucreme xumuyeckux snementoB . M. Menpaeneesa,
CTpPOCHUE UX aTOMOB, HaxOXJeHne B mpupojie. Ouszndeckne U XMMUYECKHE CBOWCTBA (Ha MpUMEpE HATPHUSl U KaJns).
Oxcuabl ¥ THAPOKCUABI HATPUS U Kanud. [IpuMeHeHne menoYHbIX METaJIOB U UX COCMHEHHH.

[lenouyHo3eMenbHbIe METAIBI MarHuil W Kaubluid: TojoxeHne B llepuoguueckoll cuCTeMe XUMHYECKHX
anemeHToB /. M. MenaeneeBa, CTpoeHUE UX aTOMOB, HaXOXKIAEHUE B Npupoje. PU3NUEeCKUe U XHUMHUYECKUE CBOMCTBA
MarHusi ¥ Kajblus. Bakueimme coequHeHus] Kajdblusi (OKCHI, THAPOKCHM, comu). JKECTKOCTh BOABI M CHOCOOBI €€
YCTpaHEHHUSL.

Amomunuil: nonoxxenue B Ilepromnueckoil cucreme xumuueckux anemeHtoB [[. 1. MenpaeneeBa, cTpoeHue
aToMa, HaxoXJeHHe B npupoje. Puznveckue U XUMHUUYECKHE CBOMCTBA amroMHUHMS. AMQOTEpHBIC CBOHCTBA OKCHJIA U
THIPOKCH/IA aJTFOMUHHSL.

Kenezo: nonoxenne B Ilepnonndeckoit cucteme xumuueckux snemeHToB [l M. MenneneeBa, cTpoeHue aToMa,
HaxoxzaeHue B npupone. dusnyeckne U XUMHYECKUE CBOWCTBa xene3a. OKcuapl, ruapokcuasl u comu xkenesa (l) u
senesa (111), ux cocraB, cBOMCTBA U MOTyYCHUE.

Xumuueckuii IKcnepumennt .

O3HAKOMJIEHHE C O0pasllaMM METaJUIOB W CIUJIABOB, MX (PU3MYECKUMH CBOWMCTBAMH, W3y4eHHE De3yJbTaToB
KOPPO3UH METAJUIOB (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHA KaIbLUSI U
HaTpusi ¢ BOJOW (BO3MOXKHO HCIIONIb30BAaHUE BHJICOMATEPHUANIOB), MCCIECIOBAHUE CBOMCTB >KECTKOW BOBI, MpoIiecca
TOpEHHs Kelleza B KUCIIopose (BO3MOXKHO HCHOJIb30BaHHE BHICOMATEPHAIIOB), PU3HAKOB MPOTEKAHMS Ka4eCTBEHHBIX
peaknuii Ha MOHBI: MarHUs, KallbIHs, aTFOMIHIS, IMHKA, xenesa (1) u xxenesza (Il1), mequ (1), Habmonerne u onucanue
MPOIIECCOB OKPAIMBAHUS TUIAMEHU MOHAMY HATPUSl, KU W KaJbIHs (BO3MOXKHO UCIIOIBb30BaHKE BUICOMATEPUATIOB),
uccliie1oBaHre aM(pOTEepHBIX CBOMCTB THAPOKCH A aJIFOMUHUS U TUAPOKCHIA LIMHKA, PELICHUE SKCIIEPUMEHTANBHBIX 3a1a4
1o TeMe «BakHelme MeTaIbl U UX COEUHEHUSD).

XHUMHA M OKpPYKAIOLIasi cpena

BemectBa 1 MaTepuaibl B IOBCETHEBHOM JKM3HU UeJioBeKa. be3omacHoe MCIoMb30BaHUE BEIIECTB M XUMHYECKUX
peakiuii B ObiTy. IlepBasi moMoIIb IPH XUMUYECKUX OXKOTaX U OTPaBICHHUSIX.

XUMHYECKOe 3arpsA3HEHHE OKpYXarolled cpensl (mpeneibHas AOMyCTHMAasi KOHUEHTPAILMS BEIECTB, Aajiee —
ITJK). Poib XuMuH B penieHUH SKOJIOTHUYECKHUX MTPOOIIEM.

Xumuueckuit IKCnREPUMEHM:

M3ydeHre 00pasiioB MaTepHAIIOB (CTEKIIO, CIUIABBI METAJIIOB, OJIMMEPHBIC MaTEPHAIIHI ).

Mescnpeomemmusie ceazu

Peanmzarmst MeXIIpeMETHBIX CBSI3€H MPU W3YYEHHH XUMHU B 9 Kilacce OCYIIECTBIAETCS Yepe3 HMCIIOIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHHA, TaK W TOHSATHH, SBJISIOUIMXCS CUCTEMHBIMH IJISi OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT O IHKIIA.

OOume ecTecTBEHHO-HAyYHBbIC TIOHSATHS: HAy4dHBIH (akT, TUMOTE3a, 3aKOH, TEOpHs, aHalM3, CHHTES,
KnaccuuKanys, NepUOAUYHOCTh, HAOMIONEHNe, SKCIEPHUMEHT, MOJEINPOBaHNEe, H3MEpPEHHE, MOjelb, SBICHHE,
MapHUKOBEIA 3(pPEeKT, TEXHONIOTHSI, MaTEPHUAJIBI.

Odusnka: Marepus, aToM, DIIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWA, W30TOMBI, PaIHMOaKTUBHOCTH, MOJEKYIA,
SNIEKTPUIECKUN 3apsil, NPOBOAHHUKH, IOJYNPOBOJHUKH, IMAICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHME BEIIECTBA, Ta3, PAacTBOP, PACTBOPUMOCTh, KpHCTAJIMYeCKas PEIETKa, CIUIaBbl, (PU3HMUCCKHE
BEJIMYMHBI, €AMHULIBI U3MEPEHHI, KOCMUYECKOE TPOCTPAHCTBO, IJIAaHETHI, 3BE31b1, CONHILIE.



Buonorus: ¢orocuntes, nppixanwe, Owocdepa, SKOCHUCTEMA, MHHEPAIbHBIC YAOOPEHUS, MHKPOIJIEMEHTHI,
MaKpORJIEMEHTBI, TUTATEIbHBIC BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOIBI, MOJE3HbIE MCKOMAeMble, TOIUIMBO, BOIHBIC
pecypehl.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS MNPOI'PAMMBLI IO XMMHUHM HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIbTATbBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOSHHUS IIPOrPaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHMsI JOCTUTAIOTCS B X0/1€ O0y4eHHUS
XHUMUU B EAMHCTBE Y4eOHOH M BOCHUTATENBHOW JESTENbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMH POCCHUHCKHMU
COIIMOKYJIETYPHBIMH ¥ JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, NPUHATHIMH B OOIIECTBE IpaBHJIaMH W HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT IIPOIIECCaM CaMOTO3HAHMSI, CAMOPA3BUTHS M COLMANN3AINN 00YYalOIIHXC A.

JIM9HOCTHBIE PEe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOH MO3HTHUBHBIX
[EHHOCTHBIX OPHEHTAIMH 1 paclIupeHUe ONbITA ACSTEIFHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B HACTH:

1)naTpuoTHYECKOr0 BOCTIUTAHMSA

LIEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJI€IUI0, TOHUMAaHHS
3HAYEHUs] XUMUYECKOH HAYKH B YKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJaJeTh JOCTOBEpHON MH(popMmanumei o
MEPEAOBBIX JOCTHKEHUAX U OTKPBITHIX MUPOBOM U OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3H aHUAX 00
YCTPONCTBE MHpa U O0IIECTBA;

2)rpa:kIaHCcKOro BOCIIUTAHUSA

IPEACTaBICHUSI O COIMAJIbHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIIEHMH B  KOJUIEKTHBE,
KOMMYHHKATUBHOH KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4eOHOMCCIEN0BATEIbCKOM, TBOPUYECKOW M JIPYTUX
BHUAAX JEATEIHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOW JESTEIbHOCTH IPH BBIIOJHEHHH YYEOHBIX,
MIO3HABATENIBHBIX 33/1a4, BBIMOJHEHHH XMMHYECKHX SKCHEPHMEHTOB, CO3JaHHUHM YYEOHBIX HPOEKTOB, CTPEMIICHHS K
B3aMMOITOHMMAHHIO ¥ B3aUMOIOMOIIY B IPOLIECCE ITOM YUeOHOM AEsITeTbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE TIOBEICHUE
U TIOCTYIIKM CBOMX TOBAapHIIeil C IMO3MIMM HPAaBCTBEHHBIX M IPAaBOBBIX HOPM C Y4YETOM OCO3HAHMS MOCIHEICTBUIA
MOCTYIIKOB;

3)LIeHHOCTH HAYYHOI0 NO3HAHMA:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMUYECKOH PEaKLUH, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M COCTABISIONINE OCHOBY JJISl MOHUMAHUS CYITHOCTH HAYYHOH KapTHHBI MHpA, MPeCTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS MPHPOJBI, B3AUMOCBS3SIX YEIOBEKA C MPHPOAHON CPENOi, O PO XUMHHU B
MO3HAHUH STHX 3aKOHOMEPHOCTENH;

MO3HABaTEeNIbHBIE MOTHBBI, HAlpaBJICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHMHA 1O XHMUH, HEOOXOAMMBIEC IS
00BSICHEHHS] HA0JII0JJaeMbIX MPOIIECCOB M SIBIICHUH, TIO3HABATEIbHOW, HH()OPMAIIMOHHONW M YMTATENLCKON KYJIBTYpPHI, B
TOM 4YHCJIE HABBIKOB CAMOCTOATENILHOHM paboThl ¢ y4eOHBIMHM TEKCTaMHM, CIIPABOYHOW JIMTEPATYpOH, IOCTYIHBIMHU
TEXHUYECKUMH CPEJICTBaMH WH(OPMAITMOHHBIX TEXHOIOTHIA;

WHTEepeC K OOYYEHHIO W TIO3HAHHWIO, JI0003HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K €aM00Opa3oBaHMUIO,
MPOCKTHON M HCCIE0BATEILCKON JAEATENBHOCTH, K OCO3HaHHOMY BHIOOPY HAIPABJIEHHOCTH W YPOBHS OOydeHHs B
JaJbHEHIIIEM;

4)(opMHUPOBAHMS KYJIbTYPhI 310POBbS:

OCO3HAHME IIEHHOCTH JKM3HM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 30pPOBBIO, YCTAaHOBKHM Ha 3J0pPOBBIN 00pa3
JKU3HH, OCO3HAHHE TIOCJICACTBUA M HEMPUITUE BPETHBIX NMPHUBBIUEK (YIOTPEOJCHHUS ajKOroJisi, HAPKOTHKOB, KYpEHHsI),
HEOO0XOIMMOCTH COOJIFOICHHSI TIPABUIT O€30MAaCHOCTH NP O00pAIlEHHH C XUMHYECKHMMHU BEIIECTBAMU B OBITY M PEAIbHOMN
JKU3HH,

5)TpynoBoro BociuTaHusI:

HHTEpEeC K MPaKTHIECKOMY M3Y4eHHIO Ipodeccuii 1 Tpyaa pa3IMYHOro poja, yBaKCHHE K TPYLy M pe3yJbTaram
TPYAOBOW NEATEILHOCTH, B TOM YMCJIC Ha OCHOBE NMPUMEHEHHS IPEAMETHBIX 3HAHMHN M0 XMMHH, OCO3HAHHBIA BBHIOOD
WHIUBUYQJIBHOW TPAeKTOPUH MPOIODKEHUS 00pa30BaHHS C yIETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIenHO MpodecCHOHaNbHON AEATETbHOCTH U Pa3BUTHS HEOOXOIUMBIX
YMEHHUH, TOTOBHOCTh aJIalI THPOBATHCS B PO ECCUOHAILHON Cpelie;

6)3K0JI0rMYeCKOr0 BOCIIMTAHUSA:

9KOJIOTHMYECKH IIeIeco00pa3Hoe OTHOILIEHHWE K TMPHpPOJEC KaK HWCTOYHWUKY S>KM3HM Ha 3emiie, OCHOBe e&
CYIIECTBOBAHMS, TOHMMAaHWE I[IEHHOCTH 3J0pPOBOTO M Oe30macHoro o0pasa >KH3HM, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PM3MYECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOIIOJICHHS MpaBuil 0e30macHOro
TIOBE/ICHHUS ITPH PaboTe ¢ BEIIECTBAMH, A TAK)KE B CHTYAIUAX, YIPOXKAIOIIMX 3/I0POBBIO U JKH3HU JIIONIEH;

CHOCO6HOCTI/I IIPUMCHATH 3HAHUS, IMOJIYYaCMbIC IIpU H3YUYCHUU XWUMHUH, AJIA PCEUICHUA 3adad, CBA3aHHBIX C
OKpy’Karolled MNPUPOAHOW CPENOHM, IJsl TOBBILICHHS YPOBHS HKOJOTMYECKOM KYJIbTYpBl, OCO3HAHHSA TJI00AJILHOTO
XapakTepa SKOJIOTMYSCKUX MPOOJIEM M MyTeH UX PEIICHUs MOCPEICTBOM METOAOB XMMHH, 3KOJIOTMYSCKOr0 MBIIIIJICHHUS,
YMEHHUS PYKOBOICTBOBAThCS UM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM U COLMATIbHON MIPAKTHKE.

METAINPEJMETHBIE PE3YJIbTATBI



B cocraBe wMerampeqMeTHBIX pPe3yJabTAaTOB BBIACIAIOT 3HAYMMBIE JUI1  (DOPMHUPOBAHHS MHPOBO33PEHHUS
oOmIeHay4YHble TOHSATHUA (3aKOH, TEOpHs, MPHUHLMI, THIOTe3a, (HaKT, CHCTeMa, MPOLecC, SKCIEPHUMEHT H ApYroe.),
KOTOpBIE HCHOJNB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpeaMeTax M IO3BOJSIOT Ha OCHOBE 3HAHUH M3 ITHX
npeaMeToB (OpMUPOBATH MPEACTABICHUE O LEJIOCTHOW HaydYHOW KapTHHE MHUPA, U YHUBEpCAIbHBIE YUeOHBIC NEHCTBHS
(mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIC, DETyJISATUBHBIE), KOTOpBIE O0ECIeunBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIIBHOMY IITAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOH esITETbHOCTH.

Io3naBaTe/ibHBIE YHUBEPCAJIbHbIE yieOHbIE AeiiCTBUS

Ba3zoBble Jlornueckne AeicTBuA:

YMEHHS UCTIOJIb30BAaTh MPUEMBI JIOTHYECKOTO MBIIUICHHUS P OCBOCHHUH 3HAHUI: PACKPhIBATH CMBICI XUMHUYECKUX
MOHSTHI (BBIIENATh X XapaKTepHBIC NMPHU3HAKH, YCTAaHABIMBATh B3aHMMOCBS3b C JIPYTUMH TOHSATHSMH), MCIIOIH30BaTh
MOHATHUS Il OOBSCHEHUS OT/AENbHBIX (DaKTOB W SIBIICHWMN, BHIOMPATh OCHOBAHWS M KPUTEPUH ISl KiacCHU(pUKAIUU
XMMHYECKUX BEIIECTB M XUMHYECKUX PEAKIHH, yCTaHABIMBATH MPUYMHHO-CIECICTBEHHBIC CBS3M MEXIY OOBEKTaMH
HN3YUCHHs, CTPOUTH JIOTHYCCKHUE PaACCYXKICHHA (I/IH}lyKTI/IBHBIe, ACAYKTUBHBIC, I10 aHaHOFI/IPI), JA€JIaTb BBIBOJbI H
3aKITIOYCHUSI;

YMEHHE TPUMEHATh B NPOLECCEe IO3HAHUS TMOHATHUS (MPEIMETHBIE W METalpeIMETHBIE), CHMBOJIMYECKUE
(3HaKOBBIE) MOJENH, WCIONb3yeMble B XHMHH, MPeoOpa3oBbIBaTh IMHPOKO TNPUMEHSEMbIE B XUMHH MOJICIIbHbBIC
MpeICTABICHUS! — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTa), XMMHUYecKasi (popMysa U ypaBHEHHE XUMHUYECKOH peakiuu —
[P pelIeHnH y4eOHO-TT03HaBATEbHBIX 33/1a4, C YYETOM ATHUX MOAEIBbHBIX IPE/ICTABICHNH BBISBIATH U XapaKTepU30BaTh
CYLIECTBEHHbIE MPHU3HAKA H3Y4aeMBIX OOBEKTOB — XMMHYECKMX BEIIECTB M XUMHYECKUX pPEaKUUi, BBIABIATH OOLIHE
3aKOHOMEPHOCTH, TPUINHHO-CJIEACTBEHHBIE CBS3H U IPOTUBOPEUHS B N3yYaeMbIX ITPOLIECCAX U SBJICHHSX.

Ba3zoBble ucciaenoBarebCcKue AelCTBHA:

YMEHHE HCTOIb30BaTh MOCTABJICHHBIE BOIPOCH! B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI
JU1s1 JOPMHUPOBAHNUS THITOTE3BI IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYKICHHI;

MpHOOpETEHNE OIBITA MO IUIAHUPOBAHUIO, OPraHU3alMK U MPOBEJICHUIO YYCHUYECKUX IKCIIEPUMEHTOB, YMEHUE
HaONFOIaTh 3a XOJIOM TMpOlecca, CaMOCTOSTENBHO MPOTHO3UPOBATh €ro pe3ysbTar, (popMynupoBaTh 00OOIIEHHS U
BBIBOIBI 110 pe3yJIbTaTaM MPOBEJEHHOTO OIBITA, UCCIIEIOBAHMUS, COCTABIIATh OTYET O MPOojeTaHHON padoTe.

Pa6ora ¢ undopmanmeii:

YMEHUE BBIOWpaTh, AHATU3UPOBATH M HWHTEPIPETUPOBATH HH(OpMALMIO PA3IHYHBIX BUIAOB H  (HopM
MpeACTaBICHUS, TIOJIYYaeMYI0 U3 Pa3HBIX MCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JUTEpaTypa XUMHYECKOTO COJMEpXKaHUS,
CIpaBOYHBIE TOCOOWs, pecypchl VHTepHeTa), KPUTHYECKH OIECHUBATH IPOTHBOPEYMBYIO M HEJOCTOBEPHYIO
WHPOPMAITHIO;

YMEHHE TPHUMEHSTH Pa3lUYHbIe METOIBI M 3aIpOCHl MPH MOUCKE M 0TOOpe MH(GOPMAIMH U COOTBETCTBYIOIIMX
JTAHHBIX, HEOOXOJMMBIX JJisi BBHITOJHEHUs YYEOHBIX M TMO3HABATENBHBIX 3a/1ad OMPEJEeNEHHOrO THIIA, MproOpeTeHre
OTbITa B 00JIACTH MCTIONB30BaHUSI MH)OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOIUH, OBJIaZCHUE KyJIbTYypOl aKTHBHOTO
HCIIOJIb30BaHUA PA3JIMYHBLIX IMOUCKOBBIX CHCTEM, CaMOCTOATCIIBHO BI)I6I/IpaTB OlTUMAJIBHYIO (bOpMy MMpEaACTaBJICHUA
I/IH(bOpMaHI/H/I U WIUIIOCTPHUPOBATL PEHIACMBIC 3aJadyu HCECJIOXHBIMU CXEMaMH, AuarpamMmmamMu, IApPYIUMU (I)OpMaMI/I
rpaduKu 1 UX KOMOMHALUSIMU;

YMEHHE UCTIONb30BaTh U aHAJIM3UPOBATh B MPOIlecce YUeOHON U MCCIIEA0BATEIILCKON NEesITEIbHOCTH HH(POPMAIIUIO
0 BIIMSIHUM TPOMBIIIICHHOCTH, CEJILCKOTO X035HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KalOIIeH IPUPOIHON CPEIBL.

KoMMyHHKaTHBHBIE YHHBEPCAIbHbIE yUeOHbIe JeiicTBHsI:

YMEHHUsl 3a7aBaTh BONPOCHl (B Xome auanora M (WJIM) IUCKYCCHMM) IO CYIIECTBY OOCYXIaeMoOHl TeMbl,
(opMyIHpOBaTh CBOM IPEUIOKEHUSI OTHOCUTEIBHO BBITOJHEHHS IIPeUI0KEHHOM 3a1a4u;

YMEHHUSl TPEACTaBIAITh MOMYYEHHBIE PE3yNbTaThl MO3HABATENBHON JAEATENBHOCTH B YCTHBIX M IMHUCBMEHHBIX
TEKCTax; JeNaTh IMPE3CHTALMIO PE3YyJIbTaTOB BBHIMOJHEHUS XHMHUYECKOTO OJKCIEpHUMEHTa (JadopaTOPHOIO OIIbITa,
nabopaTopHOi PaboTHI IO UCCIIEOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO IPOEKTA);

YMEHHUsI y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATENBHONM M HCCIIENOBATEIBCKOM
JIeSITEIFHOCTH TIPU PELICHUH BO3HUKAIONIMX MPOOJieM Ha OCHOBE yuéra OOIMX MHTEPECOB M COTJIACOBAHUS MO3MIMN
(obcyxnenns, 0OMEH MHEHHSIMHU, «MO3TOBBIE HITYPMbD), KOOPIWHALIMSI COBMECTHBIX JCHCTBHIA, ONpeeieHe KPUTEPUCB
IO OIICHKE KayecTBa BHITOJIHEHHON paboThI U ApyTHE).

PeryasiTuBHBICe yHMBepCaAJIbHbIE yYeOHbIe 1eliCTBHA:

YMEHHE CaMOCTOSITENIbHO ONPEeACIISTh IeNH JeSTeNbHOCTH, TNIAHUPOBAaTh, OCYIIECTBIATh, KOHTPOJIUPOBATH U MPH
HEOOXOIMOCTH KOPPEKTUPOBATH CBOIO AESTEIHHOCTH, BEIONpaTh Hambonee 3pGeKTUBHBIE CTIOCOOBI PEIIeHHs yIeOHBIX
W TI03HABATEJbHBIX 33/1a4, CAMOCTOSITETIbHO COCTAaBJIATh HIIM KOPPEKTUPOBATh MPEAJIOKECHHBIA alllTOPUTM JICHCTBUIA TIPU
BBIMIOJIHEHWN 33/IaHUH C y4ETOM TIONY4YEeHHS HOBBIX 3HAHHMH 00 HM3ydaeMbBIX OOBEKTax — BEMIECTBAX M PEAKIHSIX,
OILICHUBATh COOTBETCTBHE TIIOJyYEHHOTO pe3yJbTara 3asBICHHOW IIeNIH, yYMEHHWE HWCIONb30BaTh W aHAIM3UPOBATH
KOHTEKCTBI, ITpeijlaracéMble B YCJIOBUH 3aJaHHM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pPe3yibTAaTOB IO OCBOCHHUIO O0S3aTENBHOrO COACP)KAHMS, YCTAHOBJIEHHOIO IaHHOM
¢benepanbHOil paboueil mporpaMMon, BBIACISIIOT: OCBOCHHBIC OOYYAarOIIMMMCS HAy4HbIC 3HAHUS, YMEHHS M CIIOCOOBI
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JIEMCTBUM, crien(puIecKue U IPeMETHON 001acTH « XUMUsD, BUIIBI JACSITENEHOCTH 10 TIOYYEHUIO HOBOT'O 3HAHUS, €TI0
WHTEPIpETaUH, TPpeoOpa30BaHUIO U TPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX U HOBBIX CUTYalIHSX.

K

KOHIly oOydeHHs B 8 KJiacce mpeIMeTHble pe3ynbTarhl Ha ©0a30BOM YpOBHE JOJDKHBI OTPa)kaTb

c(hOpMHUPOBaHHOCTH Y 00YYAIOIINXCS] YMEHUI:

K

pacKkpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX IIOHSTHI: aToM, MOJIEKYyJa, XUMUYECKUH 3JIEMEHT, MPOCTOE
BEILLECTBO, CI0KHOE BEILIECTBO, CMECh (OXHOPOAHAS U HEOAHOPOHAs), BAJICHTHOCTh, OTHOCHTEJIbHASL aTOMHAs
U MOJEKYJIApHash Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJAPHAsh Macca, MaccoBas 0N XUMHUYECKOIro
3JIEMEHTa B COEAMHEHHHU, MOJAPHBIM OOBEM, OKCH[, KHUCJIOTa, OCHOBAHHE, COJb, AJIEKTPOOTPULATEIBLHOCTD,
CTEeTIeHb OKHUCJICHHS, XUMHYECKas peakius, KiacCHPUKAIMS pPEeakluid: peakuu COSAWHEHHs, pPeaKiuu
pa3noKeHUs, PeaKIuy 3aMelIeHus, Peakuuu oOMeHa, 9K30- M SHIOTEPMUYECKHE PEaKIUH, TeIIoBol dddexT
peaxkuuu, Sapo aroMa, JJIEKTPOHHBIA CIIOM aroma, aToMHasi OpOWTalb, Pajuyc aToMa, XUMHYECKas CBS3b,
MOJISIPHAsl M HENOJISIpHAsi KOBAJICHTHAs CBSI3b, NOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOP, MaccoBas I0Js
BellecTBa (IPOLIEHTHASI KOHLEHTPALHs) B paCTBOPE;

HWIITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHUYCCKUX MMOHATHN U IIPUMCHATDL 3TH IOHATHA IIPU OIMHMCAHHUKN
BEILECTB U X MPEBPAIECHNN;

HCIOJIb30BaTb XMMHNYCCKYHO CHMBOJIMKY IJId COCTABJICHUA (I)OpMy.H BCUIECTB H ypaBHeHI/Iﬁ XUMHUYECKUX
peaxumii;

OIPEIeNIATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCOMHEHUSX, CTCIIEHb OKHCIICHHUS JIEMEHTOB B
OMHApPHBIX COSAMHEHMSX, MPUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIacCy COSAMHEHHUH 1o (opMyiaMm,
BHJ] XUMHUYECKOM CBA3M (KOBAJICHTHASA 1 HOHHAS) B HEOPraHUYECKUX COCANHEHHMSIX;

packpbBath cmbica  Ilepuogumueckoro 3akoHa J[. M. MeHngeneeBa: JeMOHCTpUPOBATh IOHUMAHHE
MIEPUOANYECKOM 3aBUCUMOCTH CBOMCTB XUMHUYECKHX DIIEMEHTOB OT UX MON0KeHUA B [leprognyeckon cucreme,
3aKOHOB COXpAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJSIPHOTO YUEHHS, 3aKOHa
ABoragpo;

OINMCBHIBATh U XapaKTepu3oBaTh TaOmuuHyio (opmy Ilepuomuueckoll cHCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TMOHATHS «TJaBHas moxarpymnma (A-rpymma)y u «mobounas moarpymnma (b-rpymma)», maieie u
OonblIre MepHoAbl, COOTHOCUTH OO0O3HAUEHHSs, KOTOpble MMeroTcss B Tabmuue «llepuomuueckas cuctema
xuMudeckux aneMeHToB . 1. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUYECKUX
3JIEMEHTOB (COCTAB U 3apsl spa, oOLIee YUCIIO IEKTPOHOB U PACIPEAETIEHUE UX IO JJIEKTPOHHBIM CJIOSM);
KJIaccu(UIMPOBaTh XUMHUECKHIE 3JIEMEHTHI, HEOPraHUUECKHE BEIECTBA, XUMHUUECKUE peakiuu (10 YUCITY U
COCTaBY YJaCTBYIOIIMX B PEAKIMHU BELIECTB, 110 TEIUIOBOMY 3(DeKTy);

XapaKTepr30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPXKAAs
OIMCaHNe IPUMEPaMH MOJIEKYIISIPHBIX YPAaBHEHHI COOTBETCTBYIOIMX XUMUYECKUX PEaAKIINii;

MIPOrHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCHMOCTHU OT UX KaYECTBEHHOI'O COCTaBa, BO3MOXXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISITE OTHOCHTEJIBHYIO MOJIEKYJISIDHYIO M MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJIO XHMHYECKOI'O
aneMeHTa 1o (opMyse COeTUHEHHS, MacCOBYIO JIOJII0 BEILECTBA B PAacTBOpPE, MPOBOAUTH PacdEThl MO
YPaBHEHUIO XUMHUUECKON pPeakLuH;

MIPUMEHSTH OCHOBHBIC ONEPALMU MBICIUTEIBHON JesTeIbHOCTH — aHAINW3 U CHHTE3, CpaBHEeHHE, 0000IeHHe,
CHCTEMAaTH3aIMIO, KJIACCH(HKAIINIO, BBISBICHUE IMPUYMHHO-CIICACTBEHHBIX CBSA3EH — JUI M3y4eHHUS CBOWCTB
BEIIECTB M XUMHMYECKHX DEaKIHH, eCTECTBEHHO-HAay4YHbIE METOAbI TO3HAHWSI — HAOJIIOJCHUE, H3MEpEHHeE,
MOJIEIMPOBAHNUE, SKCIEPUMEHT (pEabHbII U MBICIICHHBIN);

CJIeIOBaTh IPAaBUJIaM TIOJIb30BAHUS XUMHYECKOW MOCYJOM M JTa0OpaTOpHBIM OOOpYIOBAaHUEM, a TaKxke
mpaBujiaM OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKLHUSIMH TIO BBIMTOJHEHHUIO JIA0OPATOPHBIX
XMMHUYECKUX OIBITOB IO TOJYYSCHHIO W COOMPAaHUIO0 Tra3000pa3HbIX BEIIeCTB (BOJOPO/AAa W KHCIOPOIA),
MIPUTOTOBJICHUIO PACTBOPOB C OMpeAeNEHHON MaccOBOW AOJell pacTBOPEHHOrO BEIIECTBA, IUJIAHUPOBATH U
MIPOBOJUTh XUMUYECKUE 3KCIIEPUMEHTHI 10 PAClO3HABaHUIO PACTBOPOB ILEJIOYEH M KHUCIOT C IOMOILIBIO
WHAMKATOPOB (J1akMyc, heHoadTanerH, METUIIOPaHXK U IPYTHUE).

KOHIly oOy4deHuss B 9 KJacce mpeAMETHBIE pe3ylbTarbl Ha ©0a30BOM YpOBHE JODKHBI OTpa)kaTh

c(hOpMHUPOBAHHOCTH Y 00YUAFOIIIXCS YMECHUI:

pPacKphIBaTh CMBICT OCHOBHBIX XMUMUYECKHUX MOHSATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH,
aHWOH, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, dJIEKTPOOTPHIIATEIbHOCTD, CTEIIEHh OKMCIICHHS,
XMUMHYECKas peakivs, XUMHUUECKasi CBs3b, TEIJIOBOW 3(PQEKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBop,
ANEKTPOIUTHI, HEANEKTPOIUTHI, SIEKTPOIUTHIECKAS JAUCCONMAIUS, PEaKIii MOHHOTO OOMEHa, KaTaiau3arop,
XUMHYECKOe paBHOBECHE, 00paTHMbIe 1 HEOOPATUMBIEC PEAKITNH, OKUCIMTEIIBHO-BOCCTAHOBUTEIHHBIE PEaKIIUHY,
OKHCITUTEIb, BOCCTAHOBHUTEb, OKHCIICHUE U BOCCTAHOBIICHHE, AJUTOTPOIUS, aM(DOTEPHOCTh, XUMUIECKast CBS3b
(xoBayieHTHAs, MOHHAS, METAJUIMYECKAs ), KPUCTAJUTMIECKAsi PEIIETKA, KOPPO3US METAJUIOB, CILJIaBBI, CKOPOCTh
XUMHYECKOM peakiuu, mpeaeiabHo nomnyctuMas konentparus [1/IK BemecTsa;



UJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IOHSATUH U NMPUMEHSATH 3TU MOHATUS IPU OINUCAHUU
BEILECTB U UX MPEBPALICHUII;

UCTIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJIEHHMsS (OpMYJ BEIIECTB M ypaBHEHHH XUMHYECKHUX
peaxuuii;

OIIPEIENIATh BAICHTHOCTD U CTENEHb OKHCIICHUSI XMMHUUECKUX SJIEMEHTOB B COSTUHEHUSIX PA3JIMYHOIO COCTABA,
MPUHAIJISKHOCTD BEIECTB K ONMpPENEIEHHOMY KIIacCy COEAMHEHHH Mo (opMyiaM, BHJ XHMHUYECKOH CBS3H
(xoBaneHTHas, MOHHAs, METa/UIMYecKas) B HEOPraHMUYECKHX COEIUHEHUSX, 3apsij WOHA 10 XUMHUYECKOH
¢dopmyne, xapakTep Cpeabl B BOJAHBIX pPacTBOpax HEOPraHMYECKUX COCIMHEHHH, THI KPUCTAJUTMIECKON
PEIIETKH KOHKPETHOTO BEIIECTRA,

packpeBath cmbica [lepuoanueckoro 3akona Jl. M. MenneneeBa um €MOHCTPHUPOBATH €ro IMOHMMaHUE:
OIMCBHIBATh U XapaKTepu30BaTh TaOmuuHyio (opmy Ilepuommueckol cHCTEMbl XUMHYECKHX 3JIEMEHTOB!
pa3nuyath MOHATHS «rfaBHas moiarpynna (A-rpynma)y u «modouHas noarpynma (b-rpynma)»y, mansie u
OonbLIME NEPUObI, COOTHOCHTH 00O3HAYEHHS, KOTOPBIE UMEIOTCS B IIEPUOIMYECKON TaOJIMIE, ¢ YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XHMHYECKHUX DJJIEMEHTOB (COCTaB W 3apsiji siapa, oOIee Yucio
3JIEKTPOHOB U pacIpelesieHue UX M0 3JIEKTPOHHBIM CIIOSIM), OOBACHSITH OOLME 3aKOHOMEPHOCTH B M3MEHEHUH
CBOWCTB 3JIEMEHTOB U UX COCITMHEHUM B Mpeenax MajblX NEPHUOJOB U TJIABHBIX HOATPYIII C YYETOM CTPOCHHUS
UX aTOMOB;

KJIaccu(pUIMpPOBaTh XUMHUYECKUE JIEMEHTHI, HEOPraHUYEeCKUE BEIIECTBA, XUMUUECKUE PEaKUuH (10 YUCIy U
COCTaBY YYacCTBYIOIIMX B PEAKIMU BEILECTB, MO TEIJIOBOMY PQEKTy, 0 U3MEHEHHIO CTEIeHeH OKMCIICHUS
XMUMUYECKHX JJIEMEHTOB);

XapaKTepu30BaTh (OMHMCHIBATh) OOLIME M ClenU(pUYECKUe XUMHUYECKHE CBOMCTBA IPOCTHIX M  CIOXKHBIX
BELIECTB, MOATBEPXkasi ONUCAHUE IpPUMEpPAMHM MOJIEKYJSIPHBIX M HMOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKLni;

COCTaBJIATh YPAaBHEHUS OJIEKTPOJUTHYECKON [UCCOLMALMKM KUCJIOT, INenoueil M cosied, MONHbBIE WU
COKpalllEHHBIE YpaBHEHUS peakinii HOHHOTO OOMEeHa, YpaBHEHUS peakini, MOATBEPKIAIOIINX CYIIeCTBOBAHUE
TeHETUYECKON CBSI3M MKy BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

packpblBaTh  CYLIHOCTb  OKHCJUTEJIbHO-BOCCTAHOBUTEJIBHBIX  PEAKUUMH  IOCPEICTBOM  COCTABJICHUS
ANIEKTPOHHOr0 0aaHca 3THX PeaKIHii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BOSMOXXHOCTH MPOTEKAHUS XUMUYECKUX
IPEBPAICHNH B Pa3JINUHBIX YCIIOBUSX;

BBIYUCIISITH OTHOCUTENLHYIO MOJEKYSIPHYIO U MOJSIPHYIO Macchl BEIIECTB, MAacCOBYIO JIOJIO XUMHYECKOTO
7leMeHTa 1o (opMysie COEIUHEHHS, MacCOBYIO JIOJIF0 BEILECTBA B PAacTBOpPE, MPOBOAUTH PacdEThl IO
YPaBHEHUIO XUMHUECKOW PeaKIum;

co0moaTh MpaBuJa MOJB30BaHUS XUMHUECKON TIOCYI0H U J1a0OpaTOPHBIM 000PYIOBaHUEM, a TAKXKE MPaBUa
O6paIlIeHI/IH C BCHICCTBAMH B COOTBCTCTBUHU C MHCTPYKIUSAMU I10 BBIITOJHCHHUIO na6opaToprIx XUMHUYCECKUX
OIIBITOB 10 MOTYYEHHIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aAMMHAKa U YTTIEKUCIIOTO rasa);

MIPOBOJUTH PEAKINH, TTOATBEPXKAAIOIINE KaYeCTBEHHBI COCTAaB Pa3IMUHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM
myTéM XJIOpUA-, OpOMHUJ-, HONMUI-, KapOoHaT-, dochaT-, CHIMKAT-, Cynb(dar-, THIPOKCUII-UOHBI, KATHOHBI
aAMMOHHMSI ¥ HOHBI U3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAaX HEOPTraHUYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPAIIMM MBICIMTEIIBHON AEATEIBHOCTH — aHAJIN3 U CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATU3ALMI0, BbIABJICHUE IPUYMHHO-CICACTBEHHBIX CBSI3€d — U1 W3YydeHUs CBONCTB BELIECTB U
XMUMUYECKUX PEaKlni, ECTECTBEHHO-HAYYHBIE METO/BI TO3HAHUS — HAOJII0IeHNE, U3MEPEHUE, MOICTMPOBAHHE,
JKCIIEPUMEHT (peanbHbI u MBICJICHHBIH ).
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TEMATHUYECKOE INTAHUPOBAHUE
Palouass mporpamma mo ydeOHOMYy mnpeamery «Xumus» pa3padorana

BOCIIUTAHMS, YTO OTPAa’)keHO B JIMYHOCTHBIX IUIAHMPYEMBIX pe3yJbTarax M o0ecne4uBaeT
HHBAPHAHTHBIX MoayJieit M) MPOrpaMMbl «YpouHas JAeSITeJIbHOCTD, «BHeKoJIbHbIE
MeponpusATH»,«OCHOBHBIE HIKOJIbHBIE Jesa» H «CounajbHoe IAapTHEPCTBOY.

¢ y4érom paloueil NporpamMmsl

peaau3anuio

8 KJIACC
Ne | HanmenoBaHue pa3zieioB U TeEM KonnuectBo 4acoB | DneKTpOHHBIE
n/ | mporpaMmbl (mudpossie)
I Bcero |KP [P oBpasoBaTeTbHbIE [Iporpamma BocITUTaHHUS
pecypchl
Paznen 1.IlepBonayajbHble XUMHYECKHE TOHATHS UM «YpouHast 1eITeILHOCTb.
1. | Xumus — BaxHas 00J1acTh 5 2 | bubmmoreka [[OK | YCTAHOBICHHC JTOBEPHTCIILHBIX
1 | ecTecTBO3HAHUS U MPAKTHUECKON https://m.edsoo.ru/ ETHomeHelig MExRY };I:;g:r
JNEATEILHOCTH YEJIOBEKA 7f41837c ya ’
CIMOCOOCTBYIOIIIUX
1. | BemiecrBa U XUMHUCCKHE PEAKIIUN 15 1 bubmuorexa LIOK | nosutuBHOMY — BocmpusTHIO
2 https://m.edsoo0.ru/ | ysamumucs TpebGoBamuii  u
7f41837¢c mpocsO YUUTE,
I/ITOFO O paze 20 IMPUBJICUCHUIO UX BHHUMAaHUA K
Pasaciy oOcyxmaeMoll  Ha  ypoke
Pasnen 2.BakHeiinne npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB HHpOPMALNH
2. | Bosnyx. Kucnopon. IMoustue 06 6 Bubsmorexa [JOK | bopmuposatine
1 | oxcmmax https:/m.eds00.ru/7 S}i‘;}e{ﬁ?eHH"r?mf;‘:g;Hm ;‘
f41837c CIIOCOOHOCTH 00yYaroUIuxcs K
2. | Bogopon.IlonsTre o kuciorax u 8 1 bubmiorexa [IOK | camopazsuturo u
2 | comax https://m.eds00.ru/7 | camoo6pa3zoBaHu0 Ha OCHOBE
f41837¢c MOTHBallMMl K OOYUCHHIO H
2. | Bona. PactBopsr. [Tonsirue 06 5 1 1 bubmoreka [TOK ;?;Ij:gza}me
3 | ocHOBaHHSX https://m.edsoo.ru/7 | . OMMYHHKATHBHOH
f41837c KOMIICTCHTHOCTH B O6I]_[eHI/II/I u
2. | OcHOBHBIE KIaccel Heopranmdecknx | 11 1 1 Bubmorexa IIOK | cotpyanudecTse co
4 | coemuHenuii https://m.edso00.ru/7 | CBEpCTHUKaMHU
f41837¢ (hopmupoBanue OCHOB
9KOJIOTUYECKOI KYJIbTYpbI
Hroro mo pasaeiy 30 COOTBETCTRYIOMIEH
Paznen 3.1lepuonnyeckuii 3axon u [lepuonnyeckasi cucteMa XMuMHYECKHX COBPEMCHHOMY YPOBHIO
snemenToB /I. U. MenneneeBa. CTpoeHue aTOMOB. XMMHYeCKAasi CBA3b. OKOJIOTHECKOTO MBIITICHI
OKHCJINTEILHO-BOCCTAHOBATEJIbHBIE PEAKIIHH HCHOJIL30BAHNC
BOCIIMTATCIbHBIX
3. | Ilepuopnueckuii 3aK0H 1 7 bubmrorexa LHOK | 565y i05mocreit conepwanms
1 | [epuomuueckas cuctema https://m.eds00.1U/7 | yyegroro npeamera uepes
XHMHYECKUX demMeHToB [I. M. f41837c JIEMOHCTPALHIO JETAM
MengeneeBa. CTpoeHue aroma IIPUMEPOB OTBETCTBEHHOTO,
3. | Xumnueckas cBsi3b. OKHCIUTENBHO- | 8 1 Bbu6motexa IIOK gﬁqmgicxoro TIOBC/ICHHA
2 | BOCCTaHOBUTEJBHBIC PEAKIHH https://m.edsoo.ru/7 z[eﬂai CHOBHBIC UIKOTLHBIE
f41837c ’
Uroro no pazneiny 15 bubmorexa [JOK | Yuactue Bo BCEpOCCUICKUX
https://m.eds00.ru/7 | aKIHsX, TOCBANEHHBIX
f41837c 3HAYUMBIM COOBITHSIM B
Poccun, mupe
PesepBHOE Bpemst 3 1 bubmmoreka
HOK
https://m.edsoo.ru
[7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
ITPOTPAMME
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9 KJIACC

Ne | Hawumenoanue paznenoB u teM | KojmuecTBo yacos DNeKTPOHHBIE
n/ | mporpammsl Beero KP (undpossie)
| oOpa3oBarenbHbIE ITporpaMMa BOCIMTaHHUS
1P pecypchl
Pa3nes 1.BemecTBo M XMMH4ecKHe peakuu
11 [loBTOpeHwue n yrayonenne 5 1 bubmoreka [JOK
3HAHMI OCHOBHBIX Pa3/IeIOB https://m.edsoo.ru/
Kypca 8 Kiacca 7f41a636 MM «Ypounas
C€ATECJIBHOCTD».
1.2 OcHOBHBIE 3aKOHOMEPHOCTH 4 bu6moreka [JOK !
i https://m.edsoo.ru/ Ycratonerue
XUMHICCKIX PCaKIIH * - - JOBEPHUTEIILHBIX OTHOIIICHUH
7f41a636 MEXIy YYHTEIEM U €ro
1.3 DneKTponuTHIecKast 8 1 Bubmoreka IIOK | ydenukamu,
auccoryanysa. XuMU4ecKue 1 https://m.edsoo.ru/ | cmoco6eTByrormux
pEaKLUK B PaCTBOPAX 71412636 TIO3UTUBHOMY  BOCHPHUATHIO
1Toro 1o vasier 17 y4JaluMucst TpeOOBaHUU |
OTO 110 pasAcTy pocb0 yUuTens,
Paznen 2.Hemerauibl M NX coeTUHEHNS NPUBJICYCHHIO MX BHUMAHHsA
2.1 OO1m1as xapakTepucTuka 4 Bu6imorexka [JOK | © obcyxnaemoif na  ypoxe
) nHpOpMaIH
XUMHYECKUX dmeMeHToB VIIA- 1 https://m.edsoo.ru/ (bopMHpoBaHHe
rpynmnbr. ['anoreHsr 7f41a636 OTBETCTBEHHOTO OTHOIIEHHS
2.2 OO01mas xapakTepucTukKa 6 bubmiorexa IIOK | x ydeHHto, TOTOBHOCTH H
XUMHYECKUX 31eMeHTOB VIA- https://m.edsoo.ru/ | cmoco6HocTH 00ydarommxcs
rpymisl. Cepa u e€ coeTMHeHUs 7f41a636 K 6caM0Pa313PITPHO u
caM0o0BPa30BAHHIO Ha
] oo oo VA- | Bubmiotexa LIOK | oetone  * wonmmarunt - x
1 | https://m.edsoo.ru/ | 00ydeHmIO 1 MO3HAHMIO
rpynnsl. A3or, pochop u ux 74123636 dopmupoBane
COCJIMHEHU A - KOMMYHUKaTHUBHOU
24 061_[[3.5{ XapaKrepHCTI/IKa 8 1 KOMIICTCHTHOCTH B 06H_[CHI/II/I
XUMHYECKUX 3IeMEeHTOB |V A- BH6H_HOTeKa HOK 1w corpymmmrectse  co
FpYTITBL, VTIIEpOst i KpeMHiA i 2 https://m.eds00.ru/ | ceepctarkamu
PYIHIBL. 7f41a636 (opMupoBanue OCHOB
HMX COCAMHCHUS SKOJIOTHYECKON  KYNBTYpBI
Uroro mo pazaery 25 COOTBETCTBYIOILEH
Paznen 3.MeTanabl M X COeTUHEHUS COBPEMCHHOMY YPOBHIO
9KOJIOTHUYECCKOI'0O MbIIIIJICHUA
3.1 OO6mIue cBOKCTBa METAIIIOB 4 buomiorexa LIOK | yenonszosanue
https://m.eds00.ru/ | socnurarensHbIx
71413636 BO3MOKHOCTEH COJIEPIKaHMs
3.2 Baskueiiime MeTaIbl U X 16 1 Bubarnoreka IIOK y:eiH%m ;peiMeeTa aepes
COEIMHEHUS 2 https://m.edsoo.ru/ JICMOHCTPAIHIO ICTAM
7f41a636 TIPUMEPOB OTBETCTBEHHOTO,
TPaXXIaHCKOI'O NIOBEIECHUS
Uroro mo pazneny 20 HM «OcHoBHBIE
Pasznen 4.XuMus U OKpy:Kalomas cpeia TIOILHBIE [T,
4.1 BemiectBa u matepuanbl B Xu3Hu | 3 bubmioreka IIOK | Yuactue Bo Becepoccuiicknx
YeJI0BEKa https://m.edso00.ru/ | akumsx, MOCBSIIEHHBIX
7f41a636 3HAYUMBIM COOBITHSIM B
Poccun,
Hroro mo pasaeiry 3
PesepBHOE Bpems 3 1 bubaunoreka [JOK
https://m.edsoo.ru/
7f41a636
OBIIEE KOJIMYECTBO HACOB T10 68 5 7
ITPOI'PAMME
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Brmmcka Bepra 29.08.2023r.
JIipeKTop KO / w&%/ / B.IL. Kurait

/ TIOZMACh /
{

13



