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(mms 8-9-x kiaccoB)



IHogcHUTENLHAA 3aIIUCKA

Pabouas mporpamma o XMMUU Ha YPOBEHb OCHOBHOTO OOIIETO 00pa3oBaHUs IS
oOy4Jaroruxcs 8—9-x KiaccoB pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU:

®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpa3oBaHHH B
Poccniickon @enepanun»;

npukaza MunnpocBeunienuss Poccum ot 31.05.2021 Ne 287 «O6
YTBEPXKIECHUH  (EeAepaIbHOrO  T'OCYJAapCTBEHHOIO  00pa30oBaTEIbHOrO
CTaHJapTa OCHOBHOT'O OOIIETr0 00pa30BaHUs»;

npukaza MunnpocseueHus Poccuiickoit @enepanuu ot 18.05.2023 No370
«O0  yTtBepxkaeHun  ¢enepanbHO  00pa3oBaTENBHOM  IPOrpPaMMBbI
OCHOBHOTO o0miero oOpasoBaHus»  (3apeructpupoBan 12.07.2023
No74223), ¢ u3MEHEHUsIMH B COOTBETCTBHM C MpHKa30oM MHHHUCTEPCTBA
npocBemieHust Poccuiickoit ®@epepaunu ot 19.03.2024 Ne 171 «O
BHECEHUM W3MEHEHHMM B  HEKOTOpbIE  IIpUKa3bl  MuUHHUCTEpPCTBA
npocBemennst Poccuiickoii ®Pepepanuu, Kacaomuecs (enepanrbHBIX
oOpa3oBaTelnpbHBIX MPOTpaMM  HAYabHOTO  0oOmEero obOpa3oBaHws,
OCHOBHOTO 00111eT0 00pa30BaHus U CpeIHETO 00I11ero 00pa3oBaHus;
npukaza MunnpocBenienuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkieHuu [lopsiaka opranu3anuu U OCyIIECTBICHHUs] 00pa30BaTEIbHOM
JESTENbHOCTH 1O OCHOBHBIM 00II€00pa3oBaTENbHbIM IpPOrpaMmMaM —
o0Opa3oBaTeIbHBIM MPOrpaMMaM Ha4aJbHOTO OOILEro, OCHOBHOTO OOIIEro
U CpeJIHEero 00111ero o0pa3oBaHus»;

CIT 24.3648-20 «CaHUTapHO-2MIUJIEMUOIOTHYECKHE TpeOOBaHUS K
OpraHu3alysSM BOCITUTAHUS U 00yUYeHUs, OTAbIXa U 03/I0POBJIICHUS JIeTEH U
MOJIOJICKW», YTBEPKICHHBIX IMOCTAHOBIICHHEM TIJIaBHOIO CAHUTAPHOIO
Bpaua oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «l'urneHndyeckue HOPMATHBBI M TPEOOBAHUS K
obOecniedyeHuto Oe3omacHocTd W (WiK) OE3BPEAHOCTH [UISl 4YeTOBEKa
(akTopoB cpeabl OOUTaHUS», YTBEPKIECHHBIX MOCTAHOBICHUEM TJIABHOTO
canutapHoro Bpaya ot 28.01.2021 Ne 2;

OCHOBHOU 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHus
wkobl «Haykorpam»

Konuenuuu  npenogaBanus  ydyeOHOro  mpeamera  «XuMuUs» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit denepaiuu, pearn3yrommx
OCHOBHbIE  00IIeoOpazoBarenbHble  mporpamMmbl  (yTB.  Pemenuem
Konnernn Munnpocsemenusi Poccun, nportokon ot 03.12.2019 N IIK-
4BH);

[IporpaMMa 1o XuMUU Ha YpOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs COCTaBlIeHA Ha
OCHOBE TpeOoBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOM
IIporpaMMbl OCHOBHOT'O 0011ero odpazoBanus, npeacrasieHHsix B PI'OC 000,

C y4€TOM pacnpeieEHHBIX M0 KJIaccaM NPOBEPSAEMbIX TPeOOBAaHUI K Pe3ysIbTaTaM



OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MPOTPAaMMBI  OCHOBHOTO  OOIIIETO
oOpa3oBaHUS W DJIEMEHTOB COJEpAHUsS, TMPEACTABICHHBIX B YHHUBEPCAIHLHOM
KoaupuKaTope MO0 XUMHH, a TakkKe ¢ yU€ToM deaepanbHoil pabodeil mporpaMMbl
BOCIUTAHUS U paboueil mporpaMmbl BOCIIUTaHUs MIKOJIbI «Haykorpamy.

XuMusi Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK pacHpoCTpaHusia
CBOE BJIMSIHME HAa BCE OO0JACTH YEJOBEYECKOrO CYIIECTBOBAaHMS, 3ajalia HOBOE
BUJICHE MHUpa, CTaja HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOUN KYJbTYpHI,
HEOOXOMMBIM YCJIOBUEM JKU3HHU OOIIECTBA: 3HAHWE XUMUM CIIYKUT OCHOBOU ISl
(dbopMHpOBaHUS MHUPOBO33PEHUSI YEJIOBEKa, €ro MPEACTABICHUM O MaTepuaIbHOM
€AMHCTBE MHUpPA, BAXXHYIO POJIb UTPAIOT GOPMUPYEMbIE XUMUEH MPEJCTABICHUS O
B3aMMOIIPEBPAIICHUSIX DHEPrUM W 00 DBOJIOIMH BEHIECTB B  MPHUPOJIE,
COBpEMEHHAasI XMMHUS HAIIPaBJICHA HA PElICHUE TII00ATBHBIX MPOOJIeM YCTOMUHUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPIreTUUECKOM, MUIIEBON U 3KOJIOTHUYECKOU
6e30macHOCTH, TPOOIIEM 37PABOOXPAHCHHUS.

B ycrnoBusx Bo3pacraromero 3HAYCHHWs XUMHUUA B OKU3HH 0OIIEcTBa
CYIIECTBEHHO TOBBICHUJIACh pOJIb XMUMHUYECKOro oOpa3zoBaHus. B mane
COI[MAIM3AIIMM OHO SIBJISIETCS. OJHUM W3 YCJIOBUI (hOPMUPOBAHUS HHTEIIEKTA
JUYHOCTHU ¥ TAPMOHHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY  YE€JOBEKY XUMHUYECKHE 3HAaHUS HEOOXOJMMBI  JUIs
npuoOpeTeHus OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COLIMYME€ M OTBETCTBEHHO y4acTBOBaTh B MHOTOOOpa3HOW >KM3HU OOIIECTBA, IS
OCO3HAHHUSI BAJXHOCTH PA3yMHOI'0 OTHOILIEHHS K CBOEMY 3J0POBBIO M 3I0POBBIO
IPYTUX, K OKpYXarolllel MNpUpPOAHOW cpeae, IUisi TPaMOTHOTO MOBEIAEHUS IpHU
HCIIOJIb30BaHUU PA3IUYHBIX MATEPUAIIOB U XUMHUYECKUX BEIIECTB B ITIOBCEIHEBHOMN
KU3ZHHU.

N3ydeHne Xxumuu:

® CHOCOOCTBYET peaim3allid  BO3MOXKHOCTEH JJII  CaMOpa3BUTHUS |
bopMHpOBaHUSA KYJIbTYpbl JUYHOCTH, €€ oO0med u (yHKIMOHAIHLHOU

TPaMOTHOCTH;

® BHOCHUT BKJaJ B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
oOy4Jarommxcs, HAaBBIKOB HMX CaMOCTOATEIbHON Y4YeOHOW NeSITeNbHOCTH,

AKCIIEPUMEHTATILHBIX U HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOANUMBIX KakK B

MOBCEHEBHOM XU3HU, TaK U B TPO(PECCHOHATLHOM NEITeTbHOCTH;

® 3HAKOMHT CO CHEIU(UKOW HAYIHOTO MBINUICHUS, 3aKJIaIbIBACT OCHOBHI

LEJIOCTHOTO B3IJIAa HAa EOUHCTBO TMPUPOABI U YEJIOBEKA, SBISETCS

OTBETCTBEHHBIM  3TarioM B (OPMHUPOBAHUU  E€CTECTBEHHOHAYUHOMH

IPaMOTHOCTH O0YyYarOIIUXCS;

® crocoOCcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-
Hay4YHbIM 3HAHUAM, K IMPUPOJE, K YEIIOBEKY, BHOCHT CBOW BKJIaa B
HKOJIOTHYECKOE 00pa3oBaHUEe 00YyJArOIITUXCS.



Kypc XxuMum OCHOBHOW IIKOJIBI OPHEHTHPOBAH HA OCBOCHHE OOYUYAIOIIUMHUCS
OCHOB HEOPraHMYECKOM XUMHM W HEKOTOPbIX IIOHATUM W CBEICHUH
00 OTJENbHBIX 00BEKTAaX OPraHUYECKOW XUMHUH.

K HampaBieHMIO NEPBOCTENEHHOM 3HAYMMOCTH IPU  peaau3aluu
oOpa3oBaTeiabHbIX (QPYHKIUHA XUMHUU TpPAJAULHUOHHO OTHOCAT (POpMUpOBaHHE
3HAHMM OCHOB XMMHYECKOW HAyKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKON JEATENBHOCTH YEJOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM
KyJbTYphl. 3ajlaya y4eOHOro IMpeaMeTa COCTOUT B (OPMHPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHUN — BaXKHEHIIMX (DAKTOB, MOHATUN, 3aKOHOB M TEOPETHUUYECKUX
MOJIOXKEHHM, JOCTYNMHBIX OOOOIIEHUH MHPOBO33PEHUECKOr0 XapakTepa, S3bIKa
HAyKH, 3HAHUI O HAyYHBIX METOJIaX W3yUYEHHS BEIIECTB U XUMUYECKUX pEaKUui, a
Takke B (HOPMUPOBAHMM W PA3BUTUM YMEHUH H CIOCOOOB JACSATEIBHOCTH,
CBSA3aHHBIX C IUIAHUPOBAHMEM, HAOIIOJCHUEM U TPOBEICHUEM XHUMHUUYECKOTO
HKCIIEPUMEHTA, COOIIOACHUEM MpaBuil 0€30MacHOro OOpalieHus C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HHU.

Hapsigy ¢ »TuM wenu u3yyeHuss y4yeOHOro mnpeaMera B Iporpamme
M0 XUMHUU YTOYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX MHPHOPUTETOB B
CHUCTEME OCHOBHOro oOiero ooOpazoBanusi. CerojgHs B o0O0pa3oBaHUU 0CO00
3HAUYMMOM MPU3HAETCS HANPABIEHHOCTh OOYYEHHUs Ha pa3BUTHE U CaMOpPA3BUTHUE
JUYHOCTH, (POPMHUPOBAaHUE €€ UHTEIUIEKTa U oOLIel KyabTyphl. OOydyeHHe YMEHUIO
YUUTHCS U MPOJOIKATH CBOE 00pa30BaHUE CaMOCTOSITENIbHO CTAaHOBUTCS OJIHOM U3
BaXXHEHITNX (PYHKINI Y4eOHBIX TIPEIMETOB.

B cBsi3u ¢ 3THM npu M3ydeHHUM MpEaMEeTa Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOMUHUPYIOIIEE 3HAaYCHHE MPUOOPETU TaKUe HeIH, KaK:

* ¢dopMHupOBaHWE HHTEIUICKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM
K caM000Opa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO
pelIeHu, CrocCOOHON aanTUPOBaThCS K OBICTPO MEHSIOIIMMCS YCIOBHUSIM
KU3HU;

® HamnpaBJICHHOCTh  OOYyYeHHs]  HA  CHCTEMaTU4YecKoe  MNPHUOOIICHHE
oOyJarommxcs K CaMOCTOSITENIbHOW TO3HABATENBHON  JIEATEITHLHOCTH,
HAay4YHBIM METOJIaM IO3HaHUs, (DOPMUPYIOIMIUM MOTHBALUIO U PA3BUTHE
CITOCOOHOCTEN K XMMMU;

® o0ecreyeHne yCJIOBHUH, CIIOCOOCTBYIOMNX MPUOOPETCHUIO O0YUYaIOIIUMHUCS
OMbITa Pa3HOOOpa3HOM JESATENbHOCTH, I[IO3HAHUS M  CAMOIIO3HAHMS,
KJTIOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIHMI), UMEIOIIMX YHUBEPCAIbHOE
3HAUEHUE JUIsl pa3JIMYHBIX BUJIOB JACSTEIbHOCTH;

* ¢dopMHupoBaHHWE YMEHUN OOBSICHATH M OIICHUBAThH SIBICHUS OKPYKAIOIIETO
MHpa Ha OCHOBAHHWM 3HAHUI U OMbITA, TOJTYUYECHHBIX TPU U3YYEHUU XUMUH;

* ¢dopMmupoBaHMe Yy  OOy4arOmUXCs  TyMAaHUCTHYECKHMX  OTHOIICHH,
MMOHUMAaHUS 1IEHHOCTH XUMUYECKUX 3HAHUU JJI1 BBIPAOOTKH SKOJOTMYECKU
11€JIeCO00pa3HOro MOBEICHUSI B OBITY M TPYAOBOW NEATEILHOCTH B LENSIX
COXpaHEHUS CBOETO 3/I0POBbs U OKPYKAIOUIEH IPUPOJTHON CPEIbI;



® pa3BUTHE MOTHBAIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIIO
M CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX ILIEHHOCTEM,
TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY TMpoduiis ¢ HAMpaBIEHHOCTU
JanbHeHIIero o0yueHus.
OO6m1ee YKciIO YacoB B YUEOHOM IUIaHe TSl U3ydeHUs: XuMuHM, — 136 Jacos:
B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 4dacoB (2 yaca B
HEJIEIII0).
Jis  peanuzanuu  TPOTpaMMbl  WCIIONB3YIOTCA YYCOHHWKH, JOMyIIEHHBIE K
WCITOJIb30BAHUIO TPU PEATH3AIMU WMEIOIINX TOCYAAapCTBECHHYIO aKKPEIUTAIIUIO
o0Opa3oBaTeIbHBIX MPOTPAMM HAYaJIHHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEIHETO
oO1iero o0Opa3oBaHUsl OpPraHU3AlUSIMH, OCYLIECTBISIONIMMU O00pa30BaTEIbHYIO
NEATEIBbHOCTD, MpuKa3zoM MunnpocsenieHus ot 21.09.2022 Ne 858:
e Xumus, 8 knacc/ ['abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A., AO
«3narensctBo "[IpocBemienue' »;
e Xumus, 9 knacc/ ['abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A., AO
«3natensctBO "IIpocBemenue »;
DNeKTpOHHBIE 00pa30BaTENIbHBIC PECYPCHI, JIOMYIIEHHBIE K HUCMOJb30BAHUIO TIPU
peanu3aluyd UMEIOIIUX TOCYAApCTBEHHYIO aKKpeIUTallMi0 00pa3oBaTEIbHBIX
IporpaMM  HAYaJbHOTO  OOIEro, OCHOBHOIO OOWIIEro, CpeIHEro OOIIero
oOpazoBanus npukazom Munnpocseuienus ot 04.10.2023 Ne 738:
bubnuorexa OI'mC «Mos LIKOJIa» — lesson.academy-
content.myschool.edu.ru/07.2/05

buonuomxkomna www.biblioschool.ru

Conepxanune 00y4yeHust
8 kuacc
Tema 1. IlepBoHaya/ibHbIe XUMHYECKHE TIOHATHS.

[Ipenmer xumuu. Posib XuMuUM B JKM3HM 4YeIOBEKa. leila M BewlecTna.
du3nyueckrue CBOMCTBA BEIIECTB. ArperatrHoe coctosHue BeiiecTB. [loHsTue o
METO/IaX MO3HAHUS B XUMHHU. XUMHUS B CUCTEME HayK. UUCThIE BEIECTBA U CMECH.
CnocoOsI pa3aeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKUE dJIEeMEHTbl. CUMBOJIBI XMUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEMIECTBA. ATOMHO MOJIEKYJISIPHOE YUYECHUE.

Xumudeckass (opmyna. BaleHTHOCTh aTOMOB XHUMHYECKHUX HJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTHOcUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 0Js XUMHUYECKOTO AJIEMEHTA B
COEIMHEHUMU.

Du3nuecKue U XUMUYECKHUE ABJICHUS. XUMUYECKAsI PEAKIU U €€ MPU3HAKH.
3aK0H COXpaHEHHS] MAacChl BEIIeCTB. XUMHUYecKue ypaBHeHus. Kimaccudukamus
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMeIIeHUsI, 0OOMEHA).


http://www.biblioschool.ru/

XUMHUYECKUM HKCHEPUMEHT: 3HAKOMCTBO C XHUMHYECKOM IIOCYIOH, C
nmpaBuiIaMu paboThl B JIabopaTopuu W MpuéMaMu OOpalmieHusi ¢ J1a00paTOPHBIM
o0opynoBaHUEM, W3YYE€HHE W ONHCaHWe (U3UYECKUX CBOMCTB 00pa3IoB
HEOPraHUYECKUX BEIECTB, HaOMoAeHUEe (U3NUYeCKUX (TUIaBJIECHUE BOCKA, TastHUE
JIbJa, pAacTHUpaHUE caxapa B CTYIKe, KUIICGHHME M KOHJICHCAIUs BOJbI) U
XUMUYECKUX  (TOpeHHe  CBe4M,  MpOKaJMBaHUE  MEIHOM  MPOBOJIOKH,
B3aMMO/ICHCTBUE MeJia C KUCJIOTOM) SIBJICHUM, HAOJII0eHUE U ONTMCAaHKUE MPU3HAKOB
MPOTEKAHUSI XUMHUUECKUX peakIuii (pa3ioKeHHe caxapa, B3auMOJICUCTBUE CEPHOM
KHUCIIOTBI C XJIOpUAOM Oapus, paznoxenue rugpokcuaa menu(Il) mpu narpeBanumu,
B3auMoJIelicTBHE kene3a ¢ pactBopoMm conu memu(ll)), umsydenwe crocoOoB
paszeneHus cMecei (C TMOMOIbI0 MarHuTa, (QUIBTPOBAaHUE, BHIIAPUBAHUE,
TUCTWILISALNSA, XpoMmaTtorpadusi), MPOBEIACHUE OYMCTKH TOBApPEHHOW COJH,
HAOJIOZICHNE W OMHCAHUE PE3YJIhTATOB MPOBEJEHUS OIbITa, WLIIOCTPUPYIOIIETO
3aKOH COXPaHEHMSI MaCChl, CO3/IaHNE MOJIeJIeld MOJIEKYJ (I1apOCTEPKHEBBIX ).

Tema 2. BaxxHelue nNpeacTaBUTe 4 HECOPraHUYECKUX BeELIeCTB.

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucmopon — anmemMeHT u mpoctoe
BelecTBO. HaxoxaeHnue kuciopona B mpupojie, (U3MYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHus). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsl
MOJIYYeHUs] KHUCJIOpoJa B JA0OpaTOpud U MNPOMBIIUIEHHOCTH. Kpyroropor
KHUCJIOpoia B pupoie. O30H — ajutoTponHas Moau(puKaus KUCIopoa.

TermnoBoit 3¢dexT XUMHUUECKOW peaklui, TEPMOXUMHUUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIIMBO: Yroib M METaH. 3arps3HCHHE
BO3/lyXa, yCUJICHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — asnemeHt M mpocroe BemectBo. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOObI
nonyuyenust. Kucnotsl u comnu.

KonuuectBo BemecTBa. Mosb. MossipHast macca. 3akoH ABOTrajipo.

Monsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMHYECKUM YPaBHEHUSIM.

dusnyeckue CBOWCTBA BOJbl. Boga kak pactBoputTenb. PacTBOpHI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4yesioBeKka. KpyroBopoT Bo/bl B MPUPO/IE.
3arpsi3HEeHHE NPUPOAHBIX BOJA. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neoprannueckux coeauHeHuit. Okcuabl. Knaccuduxanus
OKCHJIOB:  cojieoOpasyiomue  (OCHOBHBIE,  KHCIOTHBIE, aMdoTepHbIe)

U HecojeoOpasytomue. Homenkiatypa  okcuzoB  (MEXAyHapoaHas U
TpuBHaJIbHAs). Du3znueckue M XuUMHUYECKUE CBoiicTBa oOKcuuoB. [lomydenue
OKCHJIOB.

OcnoBanusa. Knaccupukanus ocHOBaHUM: WHIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa oOCHOBaHUM (MEXIyHAapoJHAass U TPUBHAIIbHASA).
DuU3NYECKUe U XUMUYECKHE CBOMCTBA OCHOBaHUU. [losryueHne ocCHOBaHUM.



Kucnorsl. Knaccuduxanus KHUCJIOT. Howmenxkiarypa KHUCJIOT
(MexayHapoHas
U TpuBHaibHas). OU3nyeckue U XUMUYECKHE CBOMCTBA KUCIOT. Psij akTUBHOCTH
metauioB H.H. bekerosa. [lonyuenue kucnor.

Conu. Homenkiatypa coneit (MexxayHapoaHasi U TPUBHAJIbHAS).

du3nuecKkue 1 XMMHUYECKME CBOWCTBA cojier. [lonyuenue comen.

['eHeTnyeckas CBs3b MEXKY KIaCCaMU HEOPTraHUYECKUX COCIUHEHMUIA.

XUMHUUYECKUN HSKCIEPUMEHT: KAue€CTBEHHOE OMNPEACICHUE COJIepKaHUs
KHUCIIOpPOJIa B BO3JyXe, MOJy4YeHHE, COOMpaHHE, paclo3HABaHUE W HW3YUYCHHE
CBOMCTB KHCJIOpPOJa, HAOIIOJEHUE B3aUMOJCHCTBHS BEIIECTB C KHCIOPOJOM H
YCJIOBUS BO3HUKHOBEHHUSI M TIPEKpaIleHus ropeHus (mokapa), 03HaAKOMJIEHHUE C
oOpa3liaMi OKCHJIOB M OIIMCAaHME UWX CBOWCTB, IIOJyYCHHE, COOMpaHUE,
pacrio3HaBaHWE€ W M3Yy4YEHHUE CBOMCTB BOJOpoJa (TOpPEeHUE), B3aUMOJICUCTBUE
Bojiopoaa ¢ okcujgoM meau(Il) (Bo3MOXKHO HMCIOB30BAaHUE BHUJICOMATEPUAIIOB),
HaOmoieHue 00pa3lloB  BEIIECTB KOJIWYECTBOM | MONb, HCCIEIOBaHUE
OCOOCHHOCTEM  pacTBOPEHHUsI BEHIECTB C  Pa3IMYHOM  PaCcTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JO0JIEM PACTBOPEHHOTO
BEILIECTBA, B3aMMOJCHCTBUE BOJBI C MeETAUIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOYKHO MCIIOJIb30BaHUE BUJICOMATEPUAIIOB), OIIPEICIICHUE PACTBOPOB KUCIOT U
miesiouel ¢ MOMOIIBI0 MHAMUKATOPOB, MCCIIEIOBAaHUE OOPa3IlOB HEOPTraHUYECKHUX
BEILIECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJCHUE M3MEHEHHUS OKPACKH WHIUKATOPOB B
pacTBopax KHCJIOT M Iesodel, m3yueHue BzaummopaeicTBus okcuma meau(Il) c
pacTBOPOM CEPHOM KHCJIOTBHI, KHUCIOT C METalUlaMM, PEaKUHUi HEeNTpaau3aluy,
MOJIy4YE€HHE HEPAaCTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO MeTajulia JIPYyTruM U3
pacTBOpa COJM, PEIIEHUE SKCIEPUMEHTANBHBIX 3ajady o TeMe «Baxuelue
KJIACChl HEOPTAHUYECKUX COETUHEHUIN.

Tema 3. Ilepuoaunveckuii 3akoH u Ilepuoamyeckass cucrema XUMHYECKHUX
jemMmenTOB /I.U. MeHaeneeBa.

Crpoenue aroMoB. Xumuyeckas CBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKuum.

[lepBble TOMBITKK KJIAacCU(PUKAIMA XUMHUYECKHX dJIeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE U IEJIOYHO3EMEIbHBIE METaJLIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEpHBIC OKCH/IBI
Y TUIPOKCH/IBI.

[Tepnonnueckuit 3akoH. Ilepronnyeckas cucreMa XUMHUYECKUX BJIEMEHTOB
J.. Menneneena. Kopotkonepuoanass u  JUIMHHONIEpUOJHAsA  (pOPMBI
[Tepnoauueckoit cucrembl xumuueckux 3yemMeHToB .M. Menaeneena. Ileproast u
rpyrrnbl. OU3NYECKU CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIbI
3JIEMEHTA.

Crpoenne aromoB. CocTaB aroMHBIX saep. M30Tombel. DIeKTpOHBL.
CrtpoeHue 3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB



ITepuonnueckoin cucremsl .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme [1.11. Menneneena.
3aKOHOMEPHOCTH HW3MEHEHUs paguyca aTOMOB XHMHYECKUX DIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOJIaM. JHAYCHUE
Ilepnognueckoro 3axkoHa u Ilepmogndeckor CUCTEMBI XMMHUYECKUX 3JIEMEHTOB
IUI pa3BUTHS HayKu U NpakTuku. /.M. Menaenees — yu€HbIN U IpakJaHUH.
Xumuueckass cBs3b. KoBaneHTHass (MOJsipHass W HEMOJSIpHAs) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.
Crenenp  okucieHusa.  OKHUCIUTENbHOBOCCTAHOBHUTEIBHBIE — PEAKIIUU.
ITponecchbl OKUCIEHUSI U BOCCTaHOBIEHUSI. OKHUCIUTENN U BOCCTAHOBUTENH.
XUMUYECKUI SKCIIEPUMEHT: H3ydeHHE OOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHCTBHE THUIAPOKCHIA LMHKA C pPacTBOPaMHU KHUCIOT U
LIEJI0YEH, IPOBEACHUE OIIBITOB, WUIIOCTPUPYIOIIMUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHUE, PEAKIIMH PA3JIOKEHUS, COSTUHEHU).

MesknpeaMeTHbIE CBSI3H.

Peanuzaius MeXNnpeIMETHBIX CBS3€HM NPU W3YYECHUH XUMHUH B 8 KJacce
OCYILIECTBJISIETCSL 4€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHOHAYYHBIX
MOHATUM, TaK W MOHSITUU, SIBISIOLIIAXCS CUCTEMHBIMH JJISI OTACJBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHOHAYYHbIE TTOHATHUS: HAY4YHBIM (haKT, TUIIOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, KiaccuuKaiusi, NEPUOJUYHOCTb, HaOIIOJCHUE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3nkKa: Marepus, aroM, OBJEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIIH],
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUM 3apsil, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, SIUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MUHEpATIbI, TOPHBIE MOPOJIBI,
TMOJIE3HBIE UCKOIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 kiacc.
Tema 1. BemecTBO M XUMHUYeCKasl peaKUMsl.

[lepnoanueckuii 3akoH. llepuonnueckas cucrtemMa XMMHUYECKUX 3JIEMEHTOB
J.A. MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, KalMs, KalblHUs U UX
COEIMHECHUN
B COOTBETCTBUU C IIOJIOKECHUEM 3JIEMEHTOB B llepmomuueckont cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOW CBS3U. THUIBl KPUCTAUIMYECKHX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.



Knaccuduxanus u HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB
(MexayHapoHas U TpUBUAJIbHAs ). XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCSIINXCS
K pa3IuyHbIM KjJaccaM HEOPraHUYeCKUX COEJUHEHHM, TeHETHYecKas CBS3b
HEOPraHUYECKHUX BEUIECTB.

Knaccudukanus XuMHUUYECKUX peaKkIuid MO pa3IMuHbIM MpU3HaKaMm (110
YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTETICHEH OKHCICHUS] XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
y4acTHIO KaTalau3aTopa). DK30- U SHIOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMHYECKHE
YpaBHEHHS.

[Tonsitue o ckopoctu Xumuueckou peakiuu. [lonstre 006 00paTUMBIX
Y HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoHsITHEe 0 TOMOTEHHBIX U T€TEPOTCHHBIX
peakiusx. I[loHstue o XuMHUYecKOM paBHOBeCcHHU. DaKTOpHI, BIHSIONIAE Ha
CKOPOCTh XMMHUYECKOUW pPEaKIMU U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENIbHOBOCCTAHOBUTEIIBHBIE  PEAKI[MU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO  BOCCTAHOBUTENBbHOW  peakuuu. CocraBieHue  ypaBHEHUH
OKHCJIIMTEIbHOBOCCTAHOBUTENBHBIX ~ PEAKUU C  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus  PAEKTPOJUTHUYECKOW  JUCCOLMALMMU.  ODJIEKTPOJIUTBI M HE
37eKTpoJuThl. KaTuoHbl, aHWOHBI. MeXaHu3M JUCCOIMAllMM  BEUIECTB C
pPa3IMYHBIMHA BUJAMU XUMHUYECKON cBs3u. CreneHb aucconuauuu. CUIbHBIE U
ci1a0bIe SJIEKTPOJIUTHI.

Peakiuu uoHHOTO OOMEHa. YCIOBUS MPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, MOJIHBIE U COKpaIlIEHHbIC MOHHBIC YpaBHEHUs peakinii. CBOMCTBA KUCIIOT,
OCHOBAaHMM ¥ COJeil B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOU
nucconnanuu. KauectBeHHbIe peakuu Ha MOHBL. [IoHATHE O THApPOIM3E CONEN.

XUMUYECKHI SKCIEPUMEHT: 03HAKOMJICHUE C MOJEJISIMU KPUCTATUTUYECKUX
PEHIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMmeTaioB (rpadura u
ajiMasa), CIOXXHBIX BEIIECTB (XJIOpUAA HATpHsl), HCCIECIOBAHUE 3aBUCHUMOCTH
CKOPOCTHM XHMHMYECKOM peakiMu OT BO3ACHCTBUS pa3IUYHBIX (PAKTOPOB,
KCCIIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCA JUCCOLMALIAN
KHUCJIOT, WIeJdouYe W coyiell (BO3MOXKHO HCIMOJb30BAaHUE BHUIEOMATEPUAIIOB),
IPOBEAEHUE ONBITOB, WILUTFOCTPUPYIOIINX MPU3HAKU TPOTEKAHUS PEAKIUI HOHHOTO
obmeHa (oOpa3oBaHME OCaJiKa, BBIJICJIEHHE Tra3a, 0Opa30BaHHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOLIUX ~ HPUMEPBI  OKUCIUTEIbHOBOCCTAHOBUTENBHBIX  pEaKIUid
(ropeHue, peakuu pa3ioKeHUs, COCIUHEHHUS), paCllO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pEAKIMid Ha HOHBbI, pEUICHUE
AKCIEPUMEHTAIBLHBIX 3a]1a4.

Tema 2. HemeTa/1J1bI M UX CO€ITUHEHH.

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (pu3nyeckue CBOWCTBA MPOCTHIX
BEUIECTB — TaJIOTEHOB. XHMMHUYECKHME CBOMCTBA HA MPUMEPE  XJopa



(B3auMOACICTBHE C MeETalUlaMHM, HEMETajulaMH, IlejioyaMu). XJIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJIOPOJA HAa OpPraHM3M 4YeNIOBEKA. BakHeWIne XJIIOpUIbl U HX
HaXOXKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31eMeHToB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

Crpoenue u puznyecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U CEPBI.
AnnoTpornHbie MOAU(PUKALUUA KUCIOPOJa U Cepbl. XMMHUUYECKHE CBOMCTBA CEPBHI.
CepoBoniopoJ, cTpoeHue, pu3nueckue U XuMuueckue cBoiictBa. OKCHUIBI CEpBI
KaK TMpeJCTaBUTENN KHUCIOTHBIX OKcuAoB. CepHas KuclIoTa, (U3MUYECKUE W
XUMUYECKHE CBoOMcTBa (0OlmMEe Kak MPEACTaBUTENs Kiacca KHUCIOT W
cnenupuyeckne). XuMHUYECKUE PEaKIUU, JIKAlUe B OCHOBE IMPOMBIIUICHHOTO
crocoba momydeHuss cepHorl KucioThl. [Ipumenenue. Conu cepHOM KHUCIIOTHI,
KaueCTBEHHAsI peakius Ha cyibdaTr noH. Haxoxaenue cepsl U €€ coequHEHUN B
npupoae. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpellbl COCAMHEHUSIMU CEPbI
(KUCIIOTHBIE JTOXKAM, 3arps3HEHHE BO3JAyXa M BOJOEMOB), CIOCOOBI €ro
Mpea0TBpaLCHUS.

OOmas xapakrtepucTuka 3iaeMeHToB VA rpyrmibl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Mpupojie, (GU3nYecKue 1 XMMUYECKHUe CBOWCTBA.
KpyroBoport azora B npupojie. AMMHUaK, ero Gu3nueckre 1 XMMUYECKHe CBOMCTBA,
nosyyeHre u mnpumeHeHue. Coiu aMMoOHMS, UX (U3MYECKHE U XUMHYECKHE
CBONMCTBa, NnpuMeHeHue. KauecTBeHHas peakius Ha MOHbI aMMOHMS. A30THas
KHCIIOTa, €€ TmMoiydeHue, (U3NUecKrue W XHUMHYECKHe CBOWCTBa (oOlue Kak
MPEICTaBUTEIN Kilacca KUCIOT U crenuduueckue). Vcnonp3oBaHue HUTPATOB |
coJiell aMMOHHMS B Ka4eCTBE MUHEPATbHBIX YI0OpeHUN. XUMHUECKOE 3arpsi3HCHHE
OKpY’Karolllell Cpelpl COCNWHEHHSIMHU a30Ta (KUCJIOTHBIE IOXKIW, 3arps3HEHHE
BO3]lyXa, MOYBBI U BOJOEMOB).

®docdop, amiorponHble Moaudukanuu  pocdhopa, Puznueckue u
xumuueckue cpoiictBa. Oxcun docdopa(V) u pochopnas kucinora, GUnIECKue u
XUMUYECKUE CBOMCTBa, mnoiydyeHue. Mcnonb3zoBanue QocdaTtoB B KadecTBe
MUHEpAJBHBIX YJI00pEHUH.

Oo6mas xapakrepuctuka aneMeHToB [VA rpymnmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIEC CTENIEHNU OKUCIICHUSI.

VYrinepon, amioTpornHble MOAU(UKAIIMN, PACHpOCTpaHEHUE B TMPUPOJIE,
dusnyueckne U XUMHUYECKHE cBoWcTBa. Azacop6Omus. KpyroBopor yriepona B
npupoze. Okcuasl yriiepona, ux GuU3NUecKrue U XUMHUECKHE CBOWMCTBA, JCUCTBHUE
Ha JKMBBIE OPTaHU3MBI, TIOJYYCHHE W MPUMEHEHHE. DKOJOTHYECKUE MPOOIEMEI,
CBsi3aHHbIe ¢ okcugoMm yriepoaa(lV), rumore3a r1n00anbHOrO MOTEIUICHUS
KJINMaTa, NapHUKOBBIM 3P (DeKT. YronbHas KUCIOTA U €€ CONM, UX GU3NYECKUE U
XUMHUYECKME CBOMCTBA, MOJyYEeHUE M NpuMeHeHue. KadecTBeHHas peakuus Ha
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kapOoHat woHBL. ~ Mcmonmb3oBaHue  KapOOHAaTOB B OBITY, MEIMIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTRBE.

[lepBoHauanbHble TOHATUS 00 OpPraHMYECKUX  BEIIECTBaX Kak O
COCIMHEHUAX yriepoja (MeTaH, 3TaH, ATUJIEH, AlETWICH, 3TaHOJI, TJIUIEPUH,

YKCYCHast KHUCJIOTA).
Nx cocraB u XuMmHYeckoe cTpoeHue. I[loHATHE O OHMOJIOTHYECKH BaKHBIX
BEIIIECTBAX: KHUpaX, OelkaxX, yrieBoJaX — W WX pOJIM B JKU3HU YeEIIOBEKA.

MarepuanbHOe €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUM.

KpeMmuuii, ero ¢Qusmyeckue M XUMHUYECKHE CBOWCTBA, NOJYYCHHE U
npuMmeHenue. CoenuHeHus KpemHust B mnpupojge. OOmue mnpencraBieHus o0
okcusie kpeMHus(IV) u kpemHueBor kucinote. CHIMKAThI, UX HCIOJIb30BaHUE B
ObITy, MEIWIIMHE, TPOMBIIIEHHOCTH. BaHeHIme CTpOUTeNbHbIE MaTepHalIbl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. I[IpobGiemMblr Oe30macHoOro
MCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPUAIOB B TOBCEIHEBHOM KU3HH.

XUMHYECKHH YKCIIEPUMEHT: U3y4YeHHE 00pasIioB HEOPTaHUIECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTBI, TPOBEJCHNE KAYECTBEHHBIX PEAKIIUNA HA XJIOPUUOHBI
1 HaOJIOJICHUE MPU3HAKOB MX MPOTEKAaHUs, OMBIThI, OTpaxaromue (GU3n4ecKue
Y XUMHUYECKHUE CBOMCTBA raJJOT€HOB U UX COEAUHEHUM (BO3MOXKHO MCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), O3HAKOMJIEHHME C O0pa3uaMu XJIOPUAOB (TaJIOT€HHJIOB),
O3HAKOMJIEHUE C 00pa3liaMu Cephl U €€ COeAMHEHUSIMU (BO3ZMOMXHO MCIOJIb30BAHUE
BUJIcOMATEepUaIIOB), HAOJIOIEHHE Mpolecca OOyIIIMBaHUS caxapa MoJl eHCTBUEM
KOHIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3Y4YCHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEpHOI KUCIIOTHI, TPOBEJICHUE KAaUeCTBEHHOW peakluu Ha Ccyib(ar
MOH W HaOJIOJeHUE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa W HUX COCINUHECHHH (BO3MOXKHO WCIOJIB30BAHKE
BHJICOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX YAOOpPEHUH, MOTyUYeHUE,
coOupaHue, paclo3HaBaHWE W UW3YYCHHE CBOWCTB aMMHUakKa, MpPOBEICHHE
KAUEeCTBEHHbIX  peakluii Ha  WOH aMMoHuUd U ¢ochaT  HOH
YU W3Y4YCHHE MPU3HAKOB UX NPOTEKAHUS, B3aUMOJICHCTBHE KOHIEHTPUPOBAHHOMU
a30THOM KHCIOTBI C MEIpI0 (BO3MOXXHO MCIOJb30BAHUE BHJIEOMATEPHUAIIOB),
U3Y4YEHUE MOJIeell KpUCTAIUIMYECKUX pEemETOK anMmasa, rpadura, dysuiepeHa,
O3HAKOMJIEHME  C  MPOIECCOM  aJCOpOLMH  pPACTBOPEHHBIX  BEIIECTB
aKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTHUBOrasa, MOJydyeHHe, cOOMpaHue,
pacno3HaBaHME€ U  HW3Y4YEHHUE CBOWCTB  YIJIEKUCIOTO Tas3a, MpPOBEJCHUE
KauyeCTBEHHBIX peaKkluii Ha KapOOHAT M CUJIMKAT MOHBI U U3yUYCHUE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHHWE C MPOAYKIUEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BaxHelllne HeMeTauibl U UX
COEMHEHUS.

Tema 3. MeTta/uibl U UX COCIMHEHUS.
OO6m1as xapakKTepUCTHKAa XUMUYECKUX PJIEMEHTOB — METAJUIOB HA OCHOBAHUU

nux ITOJIOKCHUA B HCpHO}IH‘IGCKOﬁ CHUCTEMC XUMHWYCCKHUX DJIEMCHTOB
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J.U. MenpneneeBa u ctpoeHusi aroMoB. CTpoeHue MeTaiioB. Mertannyeckas
CBSI3b M METAJJIMYECKAs] KPUCTANIMUECKas PEIIETKA. DJIEKTPOXUMHUYECKHN s
HanpsoKeHUN MeTauioB. @U3NMYecKHe U XUMHUYECKHUe CBOMCTBa MeTamuioB. OOmue
crocoObl ToyyeHuss MeTauioB. [loHATHE O KOpPpPO3MM METAIJIOB, OCHOBHBIC
crnocoObl 3auUThl UX OT Koppo3ud. CruiaBel (CTajdb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounble MeTaIbL: noaokeHue B [lepnoandyeckoil cucteMe XUMUYECKUX
anemeHnTtoB JI.U. MeHneneeBa, CTpOo€HME HX AaTOMOB, HAXOXICHUE B MPHUPOIE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCUIbI
U TUAPOKCUABI HaTpusi U Kanusa. [IpuMeHeHHe IIEeTOYHBIX METANIOB M UX
COCIUHCHUMH.

[llenouHO3eMeENbHBIE METAUIBl MAarHuii W KaJIbLUW: IIOJIOKEHUE B
[Tepuoanueckoit cucreme xummuyeckux 3yeMeHToB J[.M. MeHnneneeBa, cTpoeHue
MX aTOMOB, HaX0XJEHHE B rpupoje. PU3nueckne 1 XMMHYECKHE CBOMCTBA MarHus
U Kanblius. Baxknelmume coequHeHHs] Kalblus (OKCUI, THAPOKCHUA, COJIH).
’KécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHAN: ToNoKeHue B Ilepmoandeckod  cUCTEME  XMMHMYECKHX
anemeHtoB [[.U. MenaeneeBa, CTpOEeHHE aroma, HAXOXKIECHHUE B MPUPOIE.
dusnyecKkrue U XMMUYECKHUE CBOMCTBA altoMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHIA
Y TUJPOKCHUIA ATIOMUHUS.

Keneszo: nmonoxenne B Ilepronnueckoil cucreMe XMMUYECKUX JJIEMEHTOB
JI.1. MenaeneeBa, CTpOCHME aTOMa, HAaXOXJIEHUE B mpupone. DPuszndeckue u
XUMUYECKHe cBoMcTBa kene3a. Okcuapl, THApokcuabpl W coim xkeneza(ll) u
xenesza(Ill), ux cocras, cBOMCTBA U MOTyUYEHUE.

XUMHUYECKUI OKCIIEPUMEHT: O3HAKOMJIEHHE ¢ oOpasllaMi METalIOB M
CIUTABOB, WX (DU3MYECKUMHU CBOWCTBAMH, HW3YUYCHHUE PE3YyIbTAaTOB KOPPO3HH
METAJJIOB  (BO3MOXKHO  HKCIIOJB30BaHUE  BHUJACOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUSL OKCUJA KaJbIUs U HATPUSA C BOJON (BO3MOXXHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCAa TOPECHUS
&Kejeza B KUCIOopoje (BO3MOXKHO HCIOJIB30BaHUE BUJIEOMATEPUATIOB), MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEaKIMil Ha WOHBI (MarHusl, KajibIus, aJTIOMHUHUS,
IIMHKA, xenesa(1l) u xenesa(1ll), menu(Il)), HaOJII0/ICHNE
Y ONMCaHME MPOLIECCOB OKPAIMBAHUS MJIAMEHU HOHAMH HATPUsl, KU U KaJbLUs
(BO3MOXXHO HCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCIeAoBaHUE aM(pOTEPHBIX
CBOWCTB  TUAPOKCHJIA  aAJOMUHMS UM  TUJIPOKCHZA  I[MHKA,  pELICHUE
AKCIIEPUMEHTAIIBHBIX 33J1a4 110 TeMe « BakHENIIne METalJIbl U UX COEAUHECHUSD).
Tema 4. Xumus u oKpyxawIas cpeaa.

HoBbie MaTepuansl 1 TexHONOTHH. BemecTsa u MmaTepualibl B TOBCEIHEBHOM
KU3HU YellOBeKa. XUMHS U 3J0pOBbe. be3omacHoe HCnoyib30BaHWME BELIECTB U
XUMUYECKUX peakiuid B ObITy. IlepBas momollb MNpU XUMHUYECKUX OXKOTax U
oTpaBieHUsAX. OCHOBBI 3KOJOTHMYECKOW T'PAMOTHOCTH. XMMHUYECKOE 3arpsi3HECHUE
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OKpY>Karolen cpeapl (mpeneiibHas qonyctumas KoHueHtpauus Bemects — [1JIK).
Posnb XxMuM B peIIEHNN IKOJIOTUIECKUX MTPOOIIEM.

[TpuponHble UCTOYHUKH YTJIEBOAOPOJOB (Yroib, IPUPOIHBINA ra3, HePTh),
MPOIYKThI UX NEPEPadOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH.

XHUMHUYECKHI SKCIIEPUMEHT: HU3y4YeHHEe O0Opa3loB MaTepuanoB (CTEKIIO,
CIUIaBbl METAJIJIOB, MOJIUMEPHBIE MAaTEPHUAIIBI).

MesknpeaMeTHbIe CBA3H.

Peanuzanuss mMexXnpeIMeTHbIX CBSI3eM NMpU HM3YyYEHUHM XUMUU B 9 Kiacce
OCYUIECTBJISICTCS. 4Yepe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHOHAYYHBIX
MOHSTHM, TaK ¥ TOHITHM, SBISIFONIMXCS CUCTEMHBIMU VISl OTJIEIBHBIX MPEAMETOB
€CTECTBEHHOHAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHOHAyUYHbIE MOHATUSA: HAy4HbIH (DaKT, rumoresa, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KiacCUPUKAIUs, TMEePUOJUYHOCTb, HaAOIO/IEHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, W3MEPEHHE, MOJENb, SBJICHUE, IAPHUKOBBII
3¢ (DHEKT, TEXHOJIOTHS, MAaTePUAJIBL.

®dusnka: Marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMbl, PAJUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUYECKUN 3apsiji, MPOBOJHMKH,
MOJIYIPOBOJHUKH, JIUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BEUIECTBA, r'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATNINYECKAS
pemérka, CIiaBbl, (PU3NYECKUE BEIUYMHBI, €AMHUIIBI U3MEPEHHUs, KOCMUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢orocunrtes, apixanue, Ouocdepa, d3KOCUCTEMA, MUHEPATbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKpO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpaTbl, TOPHBIE MOPOIBI,
II0JIE3HBIE UCKOIIAEMBIE, TOILUINBO, BOJHBIE PECYPCHI.

Ilnanupyemble pe3yabTaThl OCBOCHHS MPOrPaMMbI 110 XUMHUM HA
YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusl.

N3yuenne xuMuu Ha ypoBHE OCHOBHOT'O OOIEro 0Opa3oBaHUsl HAIIPABJIEHO Ha
JOCTHXKEHUE OOYyYaroUMMUCS JIMYHOCTHBIX, METANpEJIMETHBIX U MPEAMETHBIX
pPE3yIbTaTOB OCBOEHHUS Y4€OHOTO MPEeAMETA.

JInuHOCTHBIE pe3y/abTaThl.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHUs JOCTUTAIOTCA B XOJle OOydYeHUs XUMHHM B €IUHCTBE Y4YeOHOMU
U BOCIUTATEIbHOM JEATENHHOCTU WIKOJIBI B COOTBETCTBUHM C TPATUIIMOHHBIMU
POCCUNCKUMHU COLIMOKYJIBTYPHBIMH M JIyXOBHO-HPaBCTBEHHBIMU IEHHOCTSIMH,
IOPUHATBIMU B OOIIECTBE MpaBWJIAMU W HOPMaMHU IOBEJIEHUS U CIOCOOCTBYIOT
poleccaM CaMOMO3HaHMsl, CAMOPA3BUTHSI U COLIMATTU3ALUN O0YUYaOLIUXCAL.

JIM4HOCTHBIE pe3ydbTAaThl OTPAXKAIOT TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBATBbCSI CHCTEMOW IO3WTUBHBIX LIEHHOCTHBIX OpPHUEHTALMA U
pacIIMpeHne ONbITa AEATENBHOCTH Ha €€ OCHOBE, B TOM YHCIIE€ B YACTH:

1) naTpuOTUYECKOTO BOCIIUTAHHUS:
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LIEHHOCTHOT'O OTHOULIEHUS K OTE€YECTBEHHOMY KyJbTYPHOMY,
HUCTOPUYECKOMY

Y HayYHOMY HACJIEJIUIO, TOHUMAaHMsI 3HAUYCHUS XUMUYECKOW HAyKU B JKU3HU
COBPEMEHHOro  00IlecTBa,  CIMOCOOHOCTHM  BJAJETh  JOCTOBEPHOM
uHboOpMaIeil O NepeNoOBbIX JOCTHXKEHHUSIX M OTKPBITUSX MHUPOBOU H
OTEYECTBEHHOM XUMHH, 3aUHTEPECOBAaHHOCTM B HAay4YHBIX 3HaHUAX 00
yCTpOICTBE MUpa U OOIIECTBA;

2) rpa)JaaHCKOr0 BOCITUTAHHUSL:

IIPEACTABICHUS] O COLMAIBHBIX HOPMAaxX M IpaBWiIaxX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTHBE, KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B
OOLIECTBEHHO TOJIE3HOM, Y4e€OHO MCCIIEIOBAaTENbCKOM, TBOPYECKOH U
APYrUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM
NESATENbHOCTH TMPU  BBINOJHEHUH YYE€OHBIX, MO3HABaTENIbHBIX 3a/ad,
BBITIOJIHEHUH XUMHUYECKUX SKCIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX NMPOEKTOB,
CTpEMJICHHUS K B3aUMOIIOHUMAHHIO M B3aUMOIIOMOIIM B MPOLIECCE ATOM
y4eOHON JesTeNbHOCTH, TOTOBHOCTH OIIEHHMBATh CBOE TIOBEACHUE U
MOCTYIIKM CBOMX TOBAPUIIEH C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS NOCIIEACTBUN ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOI'O MTO3HAHUS:

MHUPOBO33PEHYECKUX IPEACTABICHUI O BEIIECTBE U XMMHYECKOW pEaKLuHU,
COOTBETCTBYIOIIUX  COBPEMEHHOMY  YpPOBHIO  Pa3BUTHS  HAyKHM W
COCTABJISIFOIINX OCHOBY JJIsl HOHUMAHHUS CYIITHOCTH HAYYHOU KapTUHBI MUPA,
npencTaBieHuid 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUS TPUPOJBI,
B3aMMOCBSI3SX YEJIOBEKa C MPUPOIHON Cpelloi, O poJiM XUMHUH B TTO3HAHUU
ATHUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIX MOTMBOB, HAlPABJIICHHBIX HA IOJYYEHUE HOBBIX 3HAHUUI

M0 XUMHH, HEOOXOIUMBIX JJIsi OOBSCHEHUS HAOII0IaeMbIX IMPOIECCOB U
SIBJICHUI;

MO3HABATENIbHOM, HMHPOPMAIIMOHHOM M  YMTATENbCKOW  KYJBTYpHI,
B TOM YHKCJI€ HaBBIKOB CaMOCTOSITEIBHOM pabOThl ¢ y4eOHBIMU TEKCTaMH,
CIIPABOYHOM JUTEPaTypo, JOCTYINHBIMH TEXHUYECKUMHU CpPEICTBAMHU
MH(GOPMAIIMOHHBIX TEXHOJIOTHIA,

uHTepeca K OOYYEHHIO M TI03HAHUIO, JIF0003HATEIbHOCTH, TOTOBHOCTH

U CIIOCOOHOCTH K €aMOOOpPa30BaHMIO, MPOEKTHOM M HCCIEeI0BaTENbCKON
NESATENbHOCTH, K OCO3HAHHOMY BBIOOpDY HAlpaBICHHOCTH W  YPOBHS
oOy4eHHsI B TaJIbHEUIIIEM;

4) popmMupoBaHuUs KyIbTYphI 30POBBS:

OCO3HAHMUSI UEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHHUA K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 3/I0pOBbIM 00pa3 KU3HU, OCO3HAHMSI IOCIEACTBUN
U HENpUATUS BPEAHBIX MPUBBIUEK (YNMOTPEOICHUS aJKOToJIs, HAPKOTHUKOB,
KypeHHs), HEOOXOJMMOCTH COOJIOJCHUS IIpaBHJI OE30MAaCHOCTH TIPH
oOpallleHu! ¢ XUMUYECKHMH BEILIECTBAMU B ObITY U peaibHOMN KU3HHU;
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5) TpyAOBOTO BOCIIUTAHHSL:

® WHTEpeca K MPAKTHUYECKOMY H3YYEHHUIO Mpodeccuii M Tpyaa pazIudHOTrO
poJia, yBaXCHUE K TPYAy M pe3yJibTaTaM TPYJIOBOH ACATCIBHOCTH, B TOM
Yyclie Ha OCHOBE TNPUMEHEHHUS TMPEIMETHBIX 3HAHUW 10 XUMUH,
OCO3HAHHOTO  BBIOOpAa HMHAMBUAYAJbHOM  TPACKTOPUH  MPOJOJKEHUS
oOpa3oBaHus C YYETOM JIMYHOCTHBIX MHTEPECOB U CMOCOOHOCTU K XMMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCrenHoi mpodeccuoHaIbHOM
JESTENBbHOCTA W Pa3BUTHS  HEOOXOIUMBIX  YMEHHH, TOTOBHOCTH
aJanTHPOBATHCA B MPOGECCUOHATBHOU CPEIe;
6) 9KOJIOTUYECKOTO0 BOCITMTAHUS:

® DHKOJIOTHYECKH IEJIeCO00pa3HOTr0 OTHOMIEHUS K TPHUPOAEC KaK HCTOYHUKY
KU3HA Ha 3emiie, OCHOBE €€ CYIIECCTBOBAaHWS, MOHUMAHHS IIEHHOCTH
3I0pPOBOTO M 0€30MacHOro obpa3a >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3UYECKOMY M TICHXHYECKOMY 37I0POBBIO, OCO3HAHMSI
IICHHOCTH COOJIIOJICHUs] TpaBuil O€30MacHOr0 MOBEACHUs Tpu paboTe ¢
BEUIECTBAMHU, a Takke B CHUTyalUsX, YIPOXKAIOUUX 3I0POBbIO
1 KM3HHU JIIOJICH;

® CHOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydaeMble MPU H3YYCHUH XUMUH,
JUISL pELICHMsS 3a]ay, CBA3AHHBIX C OKPYKAIOIIEM NPUPOJHOM CpPENOH,
MOBBIIICHUST YPOBHS 3KOJOTHYECKOW KYJIBTYPHl, OCO3HAHUS TJI00aTbHOTO
XapakTepa SKOJOTUYECKUX TPOOJIeM WM IMyTeHd WX pEenIeHUs MOCPEICTBOM
METOJIOB XUMUM;

® HKOJIOTMYECKOTO  MBIIUICHUS, YMEHHUsS  pPYKOBOACTBOBATbCS UM B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMAILHON MIPAKTHUKE.

MeTtanpeaMeTHble pe3yJibTaThl.
B cocraBe MeTanmpeaIMETHBIX  pE3yJbTaTOB  BBIAEISAIOT  3HAUMMbIE  JUIS
dbopMupOBaHHS MHPOBO33PEHHUsI OOIIEHAYyYHbIE TMOHATHS (3aKOH, TEOpHs,
NPUHIMUI, TUNOoTe3a, (PAKT, CHCTEMa, MPOLECC, SKCHEPUMEHT U JIp.), KOTOpHIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETax M MO3BOJISIOT
Ha OCHOBE 3HAHUW U3 ATUX NMPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCaIbHbIE yueOHbIe NEeUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHUBHBIE, PETYJISITHBHBIE), KOTOpPbIE 0OECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBICHHUIO y4eOHOM
JESITETbHOCTH.
MetanpeameTHble pe3yabTaTbl OCBOEHUSI 00pa30BaTEeIbHON MPOrPaMMBbl IO XUMUU
OTpaXkaroT OBJIAJICHUE YHUBEPCAIbHBIMU MO3HABATEIbHBIMU JACHCTBUSAMHU, B TOM
qucIIe:
1) 6a30BbIC JIOTHYECKUE ICHCTBUS:
® YMEHHME HCIIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBILUIEHUS MPU OCBOEHUU
3HAHWI: pacKphIBaTh CMBICT XUMHUYECKUX TMOHATUH (BBIACNISTH UX
XapakTepHble NPU3HAKM, YCTaHABIMBAaThb B3aUMOCBS3b C JAPYTUMHU
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MOHSATHUSIMU ), UCTIOJIB30BATh MOHATHUS NIl OOBSICHEHHS OTACIbHBIX (aKTOB U
SBJICHUW, BHIOMpATh OCHOBAHWUS W KPUTEpUU I KIacCUUKAIIU
XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUN, YCTAHABIMBATh MPUUMHHO-
CJIE/ICTBEHHBIEC CBSI3M MEXAY OOBEKTaAMHU HU3YUYEHUS, CTPOUTH JIOTHUYECKHUE
paccyxaeHus (MHAYKTUBHbBIC, IETyKTUBHBIE, [10 aHAJIOTUH), JAEJIaTh BHIBOJIbI
1 3aKJTIIOYCHUS;

YMEHHE TPUMEHSATH B TMPOLECCe TO3HAHUS TOHATUS (TIpeaMETHbIE
Y METalpeJIMETHBIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJENH, UCIIOJIb3YEMBIE B
XUMHUH, MPeoOpa3OBhIBATH MIMPOKO MPUMEHSIEMBIE B XUMHUU MOJICTHHBIC
MPEACTABICHUS] — XHMHUYECKUM 3HAaK (CHMBOJI 3JIEMEHTA), XHUMHYECKas
dbopmysia U ypaBHEHHE XUMHYECKOM pEakIMu — MPU PEIICHUU Yy4eOHO
MO3HABATEIbHBIX 3a7a4, C Y4Y€TOM OTHUX MOJCJIbHBIX NPEACTaBICHUN
BBIBJSIT M XapaKTEpPHU30BaTh CYIIECTBEHHBIE MPU3HAKK H3y4aeMbIX
O0OBEKTOB — XMMHUYECKMX BEIIECTB U XHUMHUYECKHX PEaKIHil, BBIABISATH
o01111e 3aKOHOMEPHOCTH, MPUUUHHOCIICICTBEHHBIE CBSI3U M IIPOTUBOPEUHS B
U3y4aeMbIX MPOlleccax W SABJICHUSIX, MpeasiaraTh KPUTEPUH JJIs BBISABICHUS
ATUX 3aKOHOMEPHOCTEW M MPOTHUBOPEUMid, CAMOCTOSITEIHHO BBIOUPATH
croco0 pemieHus: yuyeOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BHIOMpaTh HamOoJee MOAXOASAIINK ¢ YYETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPHUEB);

2) 6a30BBIC HCCIICAOBATCIBCKHIE ICHCTBHUS:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHl B KAaY€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B Ka4eCTBE OCHOBBI JJis1 (DOPMUPOBAHMS TUMOTE3BI MO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTraHU3allMi U TPOBEACHUIO
YYCHHUYECKHX HKCIIEPUMEHTOB: yYMEHHE HaOIIofaTh 3a XOJOM IIpolecca,
CaMOCTOATENLHO  MPOTHO3UPOBATh €ro  pe3yibTaT, (OPMYIUPOBATH
0000meHnsT ¥ BBIBOABI 10 pE3yibTaTaM MPOBEAEHHOTO  OIBITA,
MCCJICIOBAHMUSI, COCTABIISATh OTUET O MPOACIIaHHOHN padoTe;

3) pabota ¢ unpopmaIuei:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIUIO
pa3IUUHBIX BUAOB U (OPM TMPEJCTABICHUS, TMOJy4aeMyl0 U3 pPa3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYJIIPHAs JINTEpAaTypa XUMHUYECKOTO COJIepIKAHUS,
CIIpaBOYHBIE MMOCOOUsS, pecypchbl HMHTepHeTa), KPUTHYECKH OIICHUBATH
IPOTUBOPEYHBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHATh PA3IMYHbIE METOJbl M 3alpOChl IPU MOUCKE U OTOOpE
uHpOpMAIlMM ¥ COOTBETCTBYIOIIMX  JAHHBIX, HEOOXOIUMBIX  JJIsI
BBITIOJTHEHUS Y4YEOHBIX M TIO3HABATEIBHBIX 3aJlau OMNpPEeJeIEHHOTO THIIA,
MpUOOpETeHUE OMbITa B 00JIACTHM  HUCIOJIL30BaHUS HMH(POPMAITMOHHO
KOMMYHUKATUBHBIX  TEXHOJIOTUH, OBJIQJIeHUE KYJIbTYypOM aKTHUBHOIO
UCITOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO BBIOUPATH
ONTUMAJIbHYI0 (QOpMy MpeacTaBiIeHUs HMH(OpPMAIMU U WLIIOCTPUPOBATH
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pelmaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JuarpaMMaMmH, JpyTUMHU

dbopmamu rpaduKu

1 UX KOMOMHAIIASIMU;

® YMEHHME MCIOJb30BaTh M AHAJIM3UPOBaTh B IMpolecce Y4eOHOM

U HCCIEAOBATENIbCKOM  JEATENbHOCTH  MHGOPMALMIO O  BIMUSHHUH

IPOMBILIJIEHHOCTH, CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTA HA COCTOSIHUE

OKPYXarolen MPUPOTHON CPEbI;

Y  ofOyuaromerocss OyayT chOpPMHUPOBAHBI  CIEAYIONIME  YHHBEPCAJIbHBIC
KOMMYHUKATUBHBIE JCHCTBHUSI:
® YyMEHHE 3aJlaBaTh BONPOCHl (B XOJ€ Juajora u (Wiu) JIUCKYCCHUHU) MO
CyIIECTBY 0OCYykJIaeMoil TeMmbl, (OPMYJIUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEIBHO BBIITOJIHEHUS IPETIOKEHHOM 3a1a4H;
®* [puOOpeTeHHEe  OmbITa  MpPE3eHTAllMd  Pe3yJbTAaTOB  BBINOJHEHHUS
XUMHUYECKOTO DJKCIepuMeHTa (JabopaTOpHOTO OIbITa, JA0OpaTOPHOM
pabOThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);
® 3aUHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH I103HABATEIbHON

Y UCCJIEIOBATEIBCKOM AEITETbHOCTHU MPH PEIICHUH BO3SHUKAIOIINX MPOoOieM

Ha OCHOBE y4€Ta OOIIMX UHTEPECOB U COTIACOBAHUSA MO3UIUN (00CYKIEeHMUS,

OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPAHHAIUMS COBMECTHBIX

JNEUCTBUM, OIpPENEIICHUE KPUTEPUEB IO OLIEHKE KayeCTBa BBINOJIHEHHOU

paboThI U IpyTHE);

Y  oOyuaromerocss OyayT chOpPMHUPOBAHBI  CIEAYIONIME  YHHBEpCAJIbHBIC
PErYJIATUBHBIE ACHUCTBHUS:
® YMEHHE CaMOCTOSITENBHO OMNPENENATh LUEIU AEATEIbHOCTH, IUIAHHPOBATH,

OCYULIECTBISITh, KOHTPOJIHMPOBATh M NPU HEOOXOAMMOCTU KOPPEKTUPOBATH

CBOIO JIEATENIbHOCTh, BBIOMpaTh Hanbosiee 3PPeKTUBHBIE CIOCOOBI PEILICHUS

y4eOHbIX M TIO3HABaTEJIbHBIX 3aJa4, CaMOCTOSITENIbBHO COCTAaBJSATh WIIU

KOPPEKTUPOBATh IMPEIJIOKECHHBIM aJIrOPUTM JECUCTBUM IIPU BBIIOJIHEHUU

3aJlaHui ¢ y4€TOM TMOJYyYEHUs] HOBBIX 3HAHUN 00 M3y4daeMbIX OOBEKTaX —

BEILIECTBAX U PEAKIHUAX, OLIEHUBATh COOTBETCTBHE MOIYUYEHHOTO PE3YJIbTaTa

3asBJICHHOM LIEIIN;

® VYMEHHE HCIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MPEAJIaracéMble B

YCJIOBUH 33JIaHUM.

IlpeameTHbIe pe3yJbTAaThl OCBOCHHUSI MPOTPaMMbl IO XUMHUHU Ha YpOBHE
OCHOBHOTO 0011IeT0 00pa30BaHuUs.

B cocraBe mpenMeTHBIX pe3yJIbTATOB IO OCBOCHHUIO 00S3aTENBHOTO
COJlepKaHMs, YCTAHOBJIEHHOIO JAHHOM MpuUMEpHOM padoyell mporpaMMon,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCA HAyYHbIE 3HAHUS, YMEHHUS U CIOCOOBI
neucTBUl, crneuudpuyeckue I8 NOpeIMEeTHOM o0nacth  «XUMHS», BUJIBI
NESATENbHOCTH 1O  MOJYYEHUIO HOBOTO  3HAHUA, €ro  HMHTepIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsX.
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K xonmy oOyuenmss B 8 kiacce y oOyuatomerocss Oyay cGhOpMHpPOBaHbI
CJIeAYIOIIUE TPEAMETHBIE PE3YIbTAThI IO XUMHUHU:

® pacKpbhIBaThb CMBICI OCHOBHBIX XHMHUYECKUX IOHSATUI: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, IMPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOAHOPOJHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JOJs XUMUYECKOTO IJIEMEHTAa B COCIUHEHUHU, MOJSIPHBIA O00BEM,
OKCHUJI, KHCIIOTa, OCHOBAaHHE, COJb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas PEaKius, KiacCUpUKAIMSI PpEeaKIuil: peaKiuu
COCIMHCHHUS, PEAKITUN Pa3IOKCHUS, PEAKITUU 3aMEIICHHsI, peaKIuu 0OMeHa,
9K30- M HHIAOTEPMHUYECKUE PEAKIUU, TEIUIOBOU 3PGDEKT peakiuu, Sapo
aToma, SJICKTPOHHBIA CJOM aroMa, aToMHas OpOUTallb, pauyC aToMma,
XUMUYECKasi CBs3b, MOJSPHAS M HEMOJSpHAs KOBAJICGHTHAs CBS3b, MOHHAs
CBSI3b, MOH, KATMOH, aHHOH, PACTBOP, MAaCcCOBasl 10JIs BellecTBa (IIPOLICHTHAs
KOHIEHTpAIMs) B paCTBOPE;

® JUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX IIOHATUHA H
OPUMEHATH 3TH MOHATHUS MIPU ONUMCAHUM BEUIECTB U UX MPEBPALLCHHUI;

® JCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISi COCTABIICHUSI (JOPMYJT BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINM;

® ONpeaeNiaTh BaJEHTHOCTh aTOMOB DSJIEMEHTOB B OMHAPHBIX COCIUHEHMUSIX,
CTENeHb  OKHUCJEHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHMSX,
MPUHAICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEIMHEHHUM 10
dbopmynam, BHUJ XUMHUYECKOW CBsI3W (KOBaJEHTHasT W HWOHHAs) B
HEOPraHNMYECKUX COEANHEHUSX;

® packpeiBath  cMmbica  llepmommueckoro  3axkona .M. Menzaeneena:
JEMOHCTPUPOBATh TOHUMAHUE TEPUOJAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT uX MojoxkeHus B I[lepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHMS MAacChl BELIECTB, IIOCTOSHCTBA COCTAaBa, ATOMHO
MOJIEKYJISIPHOTO yUEHUS, 3aKOHa ABorajpo, OTHUCKIBATH
U XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoanueckoid CUCTEMBI
XUMHUYECKUX DJEMEHTOB: pa3nuyaTh MOHATHS «IJIaBHas mnoarpymnma (A
rpynmna)» u «mnobouynas mnoarpynmna (b rpymma)», manbie u  OoJbliue
MEPUOJIbI, COOTHOCHTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B TaOIHIle
«Ilepuognueckas cucremMa xumuuyeckux siaeMmeHTtoB JI.M. MenneneeBa» ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsn szapa, oOmiee YHCIO JJIEKTPOHOB M pacIpesesicHHe
UX TI0 3JIEKTPOHHBIM CIIOSIM);

* iaccupUIUPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy W COCTaBYy Y4YacTBYIOIIUX B peaKIUu
BEILECTB, N0 TEIIIOBOMY 3D PeKTy);
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® XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPIKIas OMHCAHUE NMPHUMEPAMH MOJIEKYJISIPHBIX
ypaBHCHHUI COOTBETCTBYIOIINX XUMHYCCKUX PEAKIIHIA,

® [POrHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TMpEeBpalieHuil B
Pa3TUYHBIX YCIOBUSX;

® BBIUUCIATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO JJeMeHTa Mo ¢GopMmylie COETUHEHUS,
MacCCOBYIO JIOJTFO BEIIECTBA B PacTBOPE, MIPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOHN peaKIny;

® [PUMEHSITh OCHOBHBIE ONEpPAlUd MBICIUTEIILHON AESITeIbHOCTH — aHANIU3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHCTeMAaTH3aIUI0, KIACCU(PUKALIUIO,
BBISIBJICHUE TPUYUHHOCICACTBEHHBIX CBSI3€d — I M3Y4YEHHUS CBOWCTB
BEII[ECTB U XUMHUYECKUX PEaKIINil, €CTECTBEHHOHAYYHBIE METO/IbI MO3HAHUS
— Habmro/IeHne, M3MEpeHne, MOJICTUPOBAHKE, DKCIIEPUMEHT (peajbHBIM U
MBICJICHHBIN);

® ClIeIOBaTh MPABWIIAM TOJI30BAHUS XUMHYECKOU TTOCYION U J1ab0paTopHBIM
o0opy0BaHMEM, a TakkKe TMpaBUjiaM OOpallleHuss C BElIecCTBaMU B
COOTBETCTBHUM C HWHCTPYKIUSMHU TIO  BBITIOJIHEHHIO  JIaDOPAaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoza M KHUCIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OMpENEIEHHOM
MacCoOBOHM JI0JI€il pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH W TPOBOJIUTH
XUMHUYECKHUE DKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHCIIOT C TIOMOIIbI0 MHAUKATOPOB (JTakMyc, GpeHoM(TaTenH, METUIIOPAHK H
TpyTHE).

K koniy oOyuyenus B 9 kjacce y oOyuatomierocsi Oyay chopMUpoBaHbI
CJIeTYIONTHE TIPEIMETHBIC PE3YJIbTATHI IO XUMUU:

® pAcKpBIBaThb CMBICII OCHOBHBIX XHUMHYECKHUX IMOHATHH: XWMHUYCCKHM
AJIEMEHT, aTOM, MOJIeKyJla, HOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIGHTHOCTh, 3JIEKTPOOTPULIATEIBLHOCTh, CTETEHb
OKHUCJICHUS, XUMUYECKass PEeakiusi, XUMUYEeCKas CBS3b, TEIIOBOM 3(deKT
peaKkiiu, MOJIb, MOJISPHBIN 00BEM, PACTBOP, DIEKTPOJIUTHI, HEAICKTPOIHTHI,
AIEKTPOIUTHUECKAS TUCCOIMAITNS, PEAKIIMM HOHHOTO OOMEHa, KaTalu3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTuMble W HEOOpaTHMBIE PEaKIuH,
OKHUCJTUTEIIbHOBOCCTAHOBUTEIHHBIC PEAKIINH, OKUCIUTEh, BOCCTAHOBUTEIID,
OKHCJICHHE W BOCCTAHOBJICHHE, AJUIOTPOMHS, aM(POTEPHOCTh, XUMUUYECKAS
CBsI3b (KOBaJICHTHAS, HOHHAS, METAJUTMUECKas), KpUCTAJUTMYECKasT PemIéTka,
KOPpPO3HsI METAJIIOB, CIUIABBI, CKOPOCTh XMMHYECKOW PEaKIuu, MPeIeIbHO
nonyctumas konrentpanus (I1J1K) Bemectna;

® JULTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYCCKHX TIOHITHH W
MPUMEHSTH ATH TIOHSTHSI IPY OTIMCAHUH BEIIECTB U UX MPEBPAIICHHI;
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MCITIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JIJIsSI COCTaBJICHUS (hOPMYJT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIUN;

OTPENEATh BAaJEHTHOCTh U CTENEHb OKHUCJICHUS XHMHUYECKHUX DJIEMEHTOB
B COCIMHEHHUAX PA3JNIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
OTpeeIEHHOMY KJIACCy COEIMHEHUN 1Mo (opMysiaM, BUJ XUMUYECKOUN CBS3H
(koBaJIeHTHasi, MIOHHAs, METAJUITMYECKasi) B HCOPraHUYECKUX COCTUHEHUSX,
3aps] WMOHA TI0 XUMHUYECKOW (opmylne, XapakTep cpeasl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHUM, TUI KPUCTAIIMYECKOW PEIIETKH
KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn  Ilepuonnueckoro 3akona J[.M. Menneneesa
U JIEMOHCTPUPOBATH €ro MOHUMAaHHUE: OINHCHIBATb U XapaKTEpU30BaTh
tabnuunyio ¢dopmy Ilepuoanueckoil CHUCTEMbl XUMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TOHSTHS «TJIaBHass moarpymnmna (A Tpynma)» Hu «rmoOouyHas
noarpynna (b rpymma)», manple U OOJBIIME TEPHOIBI, COOTHOCHTH
0003HaueHHUs, KOTOpbIE UMEIOTCSI B TEPUOJUYECKON  Tabmulle,

C YHUCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKHX
AJEMEHTOB (CocTaB W 3apsl  sjapa, oO0lIee 4YHUCIO JJIECKTPOHOB U
pacrpenielieHue UuX 1O JJIEKTPOHHBIM  CIIOIM), OOBSICHSATH  OOIIHE
3aKOHOMEPHOCTH B W3MEHEHHHM CBONCTB 3JIEMEHTOB M MX COCJIMHECHUN B
npejenax MallbIX MEPHOJIOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHHUS MX
aTOMOB;

KJIAaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HECOPraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIYy U COCTaBy YYacTBYIOIIMX B PEAKIHU
BEIIECTB, MO TeIIoBOMY 3(h(}eKTy, 1Mo M3MEHEHHMIO CTENEeHEH OKHCICHHUS
XUMUYECKUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIMME U CHEIUPUIECKUEe XUMHUYECKUE
CBOMCTBa TMPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKJIas OMUCAHUE
MpUMEpaMHi  MOJICKYJISIPHBIX W HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUH;

COCTaBJIAITh ~ YpPaBHEHHUS  JJEKTPOJUTUYECKON  JAMCCOLUMALUUA  KHCIOT,
enoyen

U COJICH, MOJHBIE U COKpaIIEHHBIC ypaBHEHHUS PEaKIMii MOHHOTO OOMEHa,
YpPaBHEHHS] pEaKUUi, MOJITBEPKIAOMINX CYIIECTBOBAHUE TI'E€HETUYECKOU
CBSI3U MEXK]1y BEILIECTBAMU PA3JIMYHBIX KIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIX  PEAKIUi
MOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHca 3TUX peaKluid;
POTHO3UPOBATH CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMUYECKUX TMPEBPAIlCHU B Pa3IHMYHBIX
YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEILIECTB,
MacCoOBYIO0 JOJI0 XHMHYECKOro »3JeMeHTa mo (opMyJe COeIUHEHUs,
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MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHHIO
XUMHUYECKOU pEaKInH;

CJIEIOBATh MPABWJIAM TOJIH30BAHUS XUMHYECKOU MOCYI0N U J1ab0paTOpHBIM
obopynoBaHuEM, a TakXkKe MpaBuWjIaM oOpalleHus C BeEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKIMSAMH TI0 BBIMOJHEHHIO J1TAOOPAaTOPHBIX
XUMHUYECKHX OIBITOB MO MOJIYYESHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa M yTriIeKucioro rasza);

IIPOBOAUTH PEAKITUH, IMOATBEPIKIAIONINE KAUeCTBEHHBIN COCTAB Pa3IMUHBIX
BCIIIECTB: PACMO3HABATh OMNBITHBIM TYTEM  XJIOPUAOPOMHA, HWOMAWI,
KapOoHar, ¢ocdart, CUIMKaT, CyabpaT, THAPOKCUTAOHBI, KATHOHBI AMMOHHUS
W WOHBI M3yYCHHBIX METAUIOB, TMPUCYTCTBYIONIME B BOJHBIX PACTBOpax
HEOPTaHUYCCKUX BEITICCTB,;

MIPUMEHSATH OCHOBHBIC OTICPAIMH MBICTUTEIHPHON JEATEIHPHOCTH — aHAIHM3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMAaTH3alINIO0, BBISIBJICHUE MPUYUHHO-
CIICJICTBEHHBIX CBS3€H — IS M3YyYCHHUS CBOWMCTB BEIIECTB M XUMHYECKUX
peakiuii, eCTECTBCHHOHAyYHbIE METOJbl TIO3HAHUS — HAOIIOIeHNE,
W3MEpeHHEe, MOACIIUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).

TemaTH4yeckoe IJIAHUPOBAHUE

8 ki1acce

Konunyectso 4yacos

N2 | HaumeHoBaHue
/ AneKTpoHHbie (undposbie)
M/ |Pa3RENIOBUTEM | Bcer | KoHTposnibHbI | MpaKTUyeckue | opasopatenbHble pecypchb
n | nporpamMmmsl o e pa6oTbl pa6oTbl
1. |Tema l. 20 1 bubmumoreka @OI'UC «Mos
[TepBOHAYATBHBI mkoja»  — lesson.academy-

€ XHUMHUYCCKUEC
IIOHATHA.

content.myschool.edu.ru/07.2/
05

Bubianonkoia
www.biblioschool.ru
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http://www.biblioschool.ru/

2. |Tema 24 1 1 bubmuoreka ®IUC «Mos
2. Baxneimue LIKOJIa» — lesson.academy-
MIPEACTaBUTEIH content.myschool.edu.ru/07.2/
HEOPraHUYECKUX 05
BEIIECTB.

3. |Tewma 3. 24 1 2 bubmuoreka ®OIUC «Mos
[Tepuoanueckuii mKoyna»  — lesson.academy-
3aKOH u content.myschool.edu.ru/07.2/
[Tepuoanueckas 05
cucrema
XUMHUYECKHX bubnmomxkora
3JIEMEHTOB www.biblioschool.ru
JI.1. Menneneer
a.

Hroro: 68 2 4
9 kJyacc
HanmeHoBaHu | Konanyectso yacos

N¢ | e pasgenoB u AneKTpoHHble (undpoBbie)

n/n|Tem Bcero KoHTponbHbie | [pakTuueckne | o6pazosartenbHble pecypcbl
nporpamMmmbi pa6oTbl pa6orTbl

I. |[Tema I. 17 1 bubmuoreka @OI'NMC  «Mos
Bemecteo u HIKOJIa» — lesson.academy-
XUMUYECKas content.myschool.edu.ru/07.2/
peakiusi. 05

bubnuomikosna
www.biblioschool.ru

2. |Tema 2. 21 1 2 bubmuoreka @OI'MC  «Mos
Hemeramnsl u LIKOJIa» — lesson.academy-
ux content.myschool.edu.ru/07.2/
COETUHEHUS. 05

3. |Tema 20 1 2 bubnnoreka ®I'UC «Mos
3. Metamisl  u LIKOJIa» — lesson.academy-

nux
COCOAMHCHUA.

content.myschool.edu.ru/07.2/
05

Bubauonkoia
www.biblioschool.ru
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http://www.biblioschool.ru/
http://www.biblioschool.ru/
http://www.biblioschool.ru/

Tema 4. Xumusa | 10 bubmuoreka @OI'MC  «Mos

U OKpY’Karormas TITKOJIaY — lesson.academy-

cpena. content.myschool.edu.ru/07.2/
05

HTroro: 68
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