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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha OCHOBE (eaepasibHONM paboueit
MpOrpaMMbl BOCHUTAHUS M C Y4YETOM KOHIEHIMHM MPEnojaBaHus Y4eOHOro
npeaMmera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepaunu.

AnanTupoBaHHas pabouas nporpamMma Ui, o0yuatoierocs
pa3zpaboranHas Ha ocHoBe PI'OC OOO u aganTupoBaHa Uisi 0Oy4YarOIIUXCS
OB3 c 3agepxkkoit ncuxudeckoro pazputus (3[1P). Makmto3uBHOEe 0Opa3oBaHue
OpearnoiaraeT MpPUHATHE YYEHUKOB C OrPAHMYEHHBIMH BO3MOKHOCTSIMU
3I0pPOBbsI KakK JIIOOBIX IPYruX JETel B Kilacce, BKIIOYEHHE WX B OJMHAKOBBIC
BUJbl JIEATEIBHOCTH, BOBJICUEHHE B KOJUIEKTHUBHbIE (QOpMBI 0O0y4deHUS W
IpyNIOBOE pelIeHUe 3a1a4, UCTIOIb30BaHUE CTPATETUN KOJJIEKTUBHOTO y4acTUS
— UTPbI, COBMECTHBIE MPOEKTHI, JTA0OPATOPHBIE, MOJIEBbIE HCCICIOBAHUS U T.1.
WNukmo3uBHOE 00pa3oBaHME paCHIMpPSIET JIMYHOCTHBIE BO3MOXHOCTH BCEX
JIeTeil, TOMOTaeT pa3BUTh T'YMaHHOCTb, TOJEPAHTHOCTh, TOTOBHOCTh MOMOTaTh
cBepcTHUKaM. OpHEHTHPYIOCh Ha OpraHu3alvio ycrexa peOéHka B yueOHOM
NEeSTENbHOCTH, TMYyTeM OIOpPhl Ha €ro IOJOXKUTEIbHbIC, CUJIbHBIE KauecTBa.
KonTponeHbie 3amaHusi BHECEHbl HW3MEHEHHsS, TMpU  HEOOXOIUMOCTH,
npeacTaBiIeHbl peOeHKy B (hopMe Hanbosee yaoOHOU st Hero. Beibop ogHOTO
U3 HECKOJBKMX TMPEUIOKEHHBIX BapHaHTOB OTBeTa. [IpakTudeckass dacThb
ynpormraercs. Bce — obopymoBaHme M IUIAKTUYECKUE  MaTEpHAIbI,
OpUEHTUPOBAHHBIE  HA  YyJOBIETBOpPEHHE  OCOOBIX  00pa3oBaTeIbHBIX
NOTPeOHOCTEH, HE  SBIAIOTCS  Y3KOCMEUMAIU3UPOBAHHBIMU M MOTYT
UCIIOJIb30BaThCS 1€ThbMU 0e3 MHBanuAHOCTH M craTtyca OB3 nmns peanusaruu
WHIUBUIYaTbHO-TH(HEPEHITUPOBAHHOTO MOIX0/1A.

[Iporpamma o xuMuu Ha€T MPEACTABICHHE O LENAX, OOILIEH CTpaTeruu
oOydeHMsI, BOCIIUTAHUA W PA3BUTUA OOYYAIOIMIUXCS CPEICTBAMH Y4EOHOTO
mpeaMeTa,  yCTaHaBIMBaeT  00si3aTelbHOE  NPEIMETHOE  COJEpIKaHHe,
MPEyCMATPUBAET PACHPEAECIECHUE €r0 MO KJIAaccaM U CTPYKTYpUPOBAHUE IO
pasgenaM M TEMaMm IPOTPAMMBI [0 XWMHH, OIPEACIAET KOJWYECTBEHHBIE W
Ka4eCTBEHHBIE XapaKTEePUCTUKHU COAEpKaHUs, PEKOMEHIYEMYIO
MOCJICIOBATENIPHOCTh HM3YUYEHHS] XUMHH C YYETOM MEXIPEAMETHBIX H



BHYTPHUIIPEIMETHBIX CBS3C€H, JIOTHKH Yy4eOHOTO TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, OMpeAeiasieT BO3MOXHOCTH TMpeaMeTa s
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTebHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUs, a TaKKe TPeOOBaHUMN
K pe3yiabTaraM OOydYeHHsS XHMHH Ha YpPOBHE IEJeH H3ydeHHUs TNpeaMeTa H
OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEIHLHON JCATCIBHOCTH OOYYarOIIETrocs IO
OCBOCHHIO YUEOHOTO COJIEPIKAHMUS.

3HaHWE XUMHUU CIY)KUT OCHOBOW ISl (DOPMHPOBAHUS MHPOBO33PCHUS
o0ydaromierocsi, ero MpeCTaBICHUI 0 MaTEPUATLHOM EUHCTBE MHUPA, BAXKHYIO
POJIb UTPAIOT (OPMHUPYEMBIC XHUMHEH TPEICTABIICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIIOIUHU BEIISCTB B MPHUPOJE, O MYTAX PEIICHHS TTOOATBHBIX
po0JIeM YCTOHYMBOTO Pa3BHTHS YEJIIOBEUECTBA — CHIPHEBOM, DHEPreTUICCKOM,
MUIICBOM U SKOJIOTHYCCKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHS.

N3yueHnue Xumum:

CIIOCOOCTBYET — peaju3allid BO3MOXKHOCTEH IS CaMOpa3BUTHUA W
dbopMHUpOBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u QYHKIIMOHAIBbHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaromuxcs, HABBIKOB HMX CaMOCTOSITEJIbHOW y4yeOHOW JesTeIbHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCJENO0BATEIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKU3HH, TaK U B MPO(deCCUOHATBHON NesATeIbHOCTH;

3HAKOMHUT CO CIEUM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI
[IEJIOCTHOTO  B3MJIsila Ha EAMHCTBO TMPUPOJALI M YEJIOBEKa, SBISETCSA
OTBETCTBEHHBIM STarioM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

croco0CcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAyYHBIM 3HAHHWSIM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKJIaJg B
AKOJIOTHYECKOe 00pa3oBaHue 00yUYarOIIUXCS.

JlanHbie HampaBieHUS B OOYYEHHH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
colepKaHusl y4eOHOro TpeIMeTa, KOTOPBIM SBISIETCS  IENaroru4ecKu
aJanTHPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHU Ha OIMpPEACIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEero 0Opa3oBaHUs OPUEHTHPOBAH
HAa OCBOCHHE OOYYAIONUMHUCS CHCTEMbl TEPBOHAYATBHBIX TOHITHI XUMHH,
OCHOB HEOPTraHWYECKON XMMHUU M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TMOHSATUN
OPraHUYECKON XUMHHU.

CtpykTypa cofep>kaHus MPOrpaMMBbl 110 XUMHUHU c(hOpMUPOBaHA HA OCHOBE
CHUCTEMHOT0 moaxoaa K e€ m3ydennro. CoJiepkaHue CKIAIbIBACTCS U3 CHCTEMBI



MOHATUH O XHMHUYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMbl IOHATHM O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHBI IO
MPUHIIUITY TIOCIEIOBATENILHOIO PAa3BUTHS 3HAHUKA HA OCHOBE TEOPETHUECKHUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axkona J[. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUM;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpEeACTaBiICHUN 00 dIEKTPOJMTHUYECKON JUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCIEAOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYTOMY, BBINOJHSS (DYHKIIMH  OOBIACHEHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUUYECKOTO
MPUMEHCHHMS ¥ TIOJIYUCHUSI U3y4aeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMUPOBAHUIO
NPEJCTABICHUS O XUMHMYECKOW COCTaBISIONICH HAay4YHOW KapTUHBI MHUpA B
JIOTUKE €€ CUCTEMHOW MPUPOJIbl, IECHHOCTHOTO OTHONIEHUS K HAYYHOMY 3HAHUIO
U METOJlaM IMO3HaHUs B Hayke. M3ydeHue XUMUM MPOUCXOIUT C MPUBIICUCHUEM
3HAHUW W3 paHee HU3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKarIUi MUpP»,
«buonorus. 5—7 knaccel» n «®u3mka. 7 Kiaaccy.

[Ipy wu3ydeHUHM XUMHUH TMPOUCXOAUT (opMHUpOBaHWE 3HAHMK OCHOB
XUMUYECKOM  HAaykKh Kak  OO0JacTH  COBPEMEHHOI'O0  €CTEeCTBO3HAHMS,
MPAKTUYECKON JEATCIbHOCTA YEJIOBEKAa W KakKk OJHOTO M3 KOMIIOHCHTOB
MHPOBOM KyNbTyphl. 3agada y4eOHOIro IpeaMeTa COCTOMT B (OpMHUPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BaXKHEUIIHMX (PAKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIMICHH MHPOBO33PEHUYECKOTO
XapakKTepa, sA3blKka HayKd, B MPUOOIICHNH K HAyYHBIM METOJaM IO3HAHUS TPH
M3YYCHUH BEIISCTB M XMMHYECKUX peakiui, B (OPMHPOBAHHHU W Pa3BUTHU
MMO3HABATEILHBIX YMEHUHW W HMX NPUMEHEHHWH B Yy4eOHO-IIO3HABATEIBbHOU H
y4eOHO-HUCCIICIOBATEIIbCKON JACATEILHOCTH, OCBOCHHUU IIpaBUJI OE30I1aCHOTO
oOpaleHus ¢ BEIISCTBAMH B TTOBCETHCBHOM JKM3HH.

[Ipy wm3ydyeHMM XWMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHS
Ba)XHOE 3HAYEHHE MPUOOPENIN TaKUe 1EJTH, KaK:

— (opMHpOBaHHE WHTCIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO PEIICHUH,
CITIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU,



— HampaBJIEHHOCTh OOYy4Y€HUsT HAa CHUCTEMaTHYECKOE MPUOOIIECHHE
o0y4Jaromuxcsa K CaMOCTOSITEIbHOM MO3HABATEIBLHON AESATEILHOCTH, HAYUYHBIM
METOJlaM MO3HaHUsA, (OPMUPYIOIIUM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMWH;

—  obecrieyeHue  yCJIOBHMM,  CIOCOOCTBYIOUIMX  MPUOOPETEHUIO
oOydJarolmuMHCsl  OMbITa  Pa3HOOOPA3HOW  JEATENbHOCTH, TIO3HAHUS WU
CaMOTIO3HAHMS, KIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIUI), HMEIONTUX
YHUBEpCAJIbHOE 3HAUCHUE JJIs pa3IMYHBIX BUJIOB JICSITCIIBHOCTH;

— (¢opmupoBaHue o00ImEeH (PYHKIMOHATLHOW W €CTeCTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM 4YHCJE YyMEHUU OOBSACHITH W OILICHUBATh SIBICHUS
OKPY’KAIOIIEro MUpa, UCTIONIL3Ys 3HAHUS U OMBIT, MOJYUYCHHbIC MPU U3YUYECHUU
XMMHH, TPUMEHATh MX TPU PEHICHUU IMPOOJIeM B IOBCEIHEBHOW J>KH3HU W
TPYAOBOM JAEATEIBHOCTH;

— (QopMmupoBaHHEe Yy OOYyYaONIUXCS TYMAHUCTUYECKUX OTHOIICHUMH,
NOHMMAaHMUS IICHHOCTH XWMWYCECKMX 3HAHWH I BBIPAOOTKH SKOJOTHYCCKU
11eJIeCO00pa3HOro TMOBEICHHUS B OBITY W TPYJOBOM JESITENIBHOCTH B LEJSAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tpoduisi W  HANpPaBICHHOCTH
JanbHEeHIIero o0y4ueHusl.

OO6miee 4yucnO 4YacoB, OTBEACHHBIX Ui M3YYEHHs] XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 Jacos: B 8 kiacce — 68 yacoB
(2 yaca B HenenO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMUYECKUE TOHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 METOax MO3HAHUA B XUMHUU. YHCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIoOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHasg Macca.
OTHOcUTENbHAsE MOJICKYJIsIpHAst Macca. MaccoBas J0JIsl XMMHUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHUUECKUX COCTUHEHUH.

®u3znueckue M XUMHUYECKUE SBICHUsS. XHUMHYECKas peakuus U €€
NPU3HAKK. 3aKOH COXPAHEHHMS MacChl BELIECTB. XHWMHUYECKHUE YpPaBHEHUSI.
Knaccuduxanus XuMu4eckux peakiuil (CoeIMHeHu s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBuiaMu paboThl B TabopaTopun
u mpuéMamu oOpamieHuss ¢ J1abopaTOpHBIM O0OpYyAOBaHHUEM, H3y4YCHHUE U
omucanne (HU3UYECKUX CBOWUCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKA, TAsTHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJIEHCAIUsl BOJbI) U XMUMHUYECKUX (FOPEHHUE CBEYU,
MPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOACHCTBHE MeJa C KHUCIOTOM)
ABJICHUHN, HAOMIOJEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3ammojeHcTBHE
xenesa ¢ pactBopoM comu menu (1), n3yuenue cnoco0oB pa3aesieHus cMecei: ¢
MOMOIIBI0 ~ MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMartorpadus, MNPOBEICHHE OYMCTKU IIOBAPEHHOW COJM, HAOMIOJECHUE W
OMMCaHUE PE3yJbTATOB MPOBEJCHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BellecTBo. HaxoxkaeHue kuciiopojia B mpupone, (puznueckue u XUMHUECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucmopona. CrnocoOsl
MOJIyYEHHUs KHUCIOpoJa B J1abopaTopuud U MpOMbIIUIeHHOCTH. Kpyrosopor
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupojse, (¢GU3NYECKHe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaorsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBoiCcTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BeIlIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponb pacTBOpOB B MpUpOAE U B KU3HU 4esnoBeka. Kpyrosoport
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA NPUPOTHBIX
BOJL.

Knaccuduxkanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCHJOB: cojeoOpasyromue (OCHOBHbBIE, KHUCIOTHbIE, aM(OTepHbIE) U
HecoseoOpasyromue. HomeHnknarypa okxcujoB. DPuznueckrue U XUMHUYECKUE
cBorcTBa OKCUI0B. [loyuenue okcumos.

OcHoBanusi. Knaccudukaiusi OCHOBaHHWI: HIENOYM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHre oCHOBaHMIA.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue
U XMMUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. @Pu3M4YecKue M XHMHYECKHE CBOWCTBA
conent. [lonydenue comnen.

['eHeTnueckas CBsI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCNHEHUMN.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPENCICHHE COJAEPXKAaHUA KHUCIOpoJa B  BO3AYyXE,
MojlyyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOA,
HAOJNIOZICHUE  B3aMMOJCHCTBUS  BEIIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS M TIpeKpalleHus TopeHusi (TMokapa), O3HAKOMJIEHHUE C
oOpa3llaMyd OKCHJOB M OIKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacrio3HaBaHWE M HW3y4Y€HHE CBOWCTB BOJIOpoJia (TOpeHHUE), B3aUMOJICHCTBHE



Bojopoja ¢ okcuaoM meau (1) (Bo3MOkHO HCTIONB30BaHUE BUACOMATEPUATIOR),
HaOmoieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOEHHOCTEW pAacCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU JOJEH pacTBOPEHHOIO
BEILIECTBA, B3aMMOJICMCTBHUE BOJBI C MeETa/VIaMH (HATpUEM | KaJIbLIHEM)
(BO3MOXHO HCHOJIb30BaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpackd WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumoeincTBus okcuaa meau (ll) ¢ pactBopoMm cepHOM KHCIOTBHI, KUCIOT C
MEeTaJIaMU, PEAKLINI HeUTpanu3aluu, MoJIy4eHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBopa COJIM, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ay Mo TeMe «BakHeime KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

IHepuoanuecknit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
ieMenToB JI. . MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBble MOMBITKH KiacCU(PUKAIIUA XUMHUUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOOHBIX AJIEMEHTOB (IIEJIOYHBIE U NIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM@oTepHbIC
OKCHUJIbI U TUAPOKCHU/IBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JIMHHONEpHOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. M. Menneneena.
[Tepuonbr u rpynnbel. DU3HMYECKH CMBICT MNOPSJAKOBOIO HOMEpPA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. M30Tomnbl. DIEKTPOHBI.
CtpoeHne AIeKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
[Tepuonnueckon cuctemsl . 1. Menaeneesa. XapakTepUCTUKAa XUMUAYECKOIO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue llepumonnueckoro 3akoHa u llepuoanyeckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAayku U npaktuku. . 1. MenneneeB —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBSI3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMU.
[Ipoueccrl OKMCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PAacCTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHI
(ropenue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCS 4YE€pe3 HCIOJb30BaHUE KakK OOIIHUX €CTeCTBEHHO-HAYYHBIX
NOHATHI, TaK W TOHSATUM, SBISIIOIIMXCS CUCTEMHBIMU JI1 OTACJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TMIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHsi, 3aKOH, aHaliW3, CHUHTE3, KilaccuPukKalusi, TNEePUOJUYHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISJTUPOBaHUE, U3MEPEHUE, MOJICTb, SIBIICHHE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIbl, PAJAMOAKTUBHOCTH, MOJIEKYJA, DSJICKTPUUECKUNU 3apsifi, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBa, Ta3, (PuU3MUecKue BEIUYHUHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TIIIaHEThI, 3BE€3/1bI, COJIHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIHI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[Tepunonnueckuit 3axoH. [leppoanueckas cucreMma XUMHYECKUX AJIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLHUs U UX
COCIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BUAbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIUNIMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XHWMHYECKME CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHNM, TECHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XUMUYECKHX peakuid MO pa3IMYHbIM MOpHU3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, IO YYaCTHIO Karajau3aTopa). OJK30- M SHIOTEPMHUYECKHE
peaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
rereporeHHbix peakuuax. llonsitue o karanuze. I[loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEAKIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA € UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
ca0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUd HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEICTABICHUN 00 AJICKTPOIMTHYCCKON
nucconanuu. KauecTBeHHbIe peakiiuy Ha MOHBL. [IoHATHE O TUAPOIU3E COTEN.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud  OT  BO3JEWUCTBHS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIEJOBaHUE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUUALMMU KHUCIOT,
miesoyel u cojei (BO3MOKHO HCIOJb30BaHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTrO OOMEHa
(oO6pa3oBanue ocanka, BBIAEICHHE Tra3a, o0Opa30oBaHHME BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pa3yoKEHUs, COEAUHEHNA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKIUMNA HA HOHBI,
pELICHUE SKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThka ramoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3aumozeiicTBUE C MeTalylaMH, HEMEeTajulaMu, IIeJo4amMu). XJIOPOBOIOPOI.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, nmpuMmeHeHue. Jlelctrue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHE B MIPUPOJIE.



O6mast  xapakrepuctuka d31eMeHTOB  VIA-rpynmel.  OcobeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHble cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHBIE
MOAU(PUKALMY KUCIOPOJa U cepbl. XUMUYECKUe cBoMcTBa cepbl. CepoBoa0pO,
cTpoeHue, (¢u3MUecKkue MW XUMHYeckue cBoiicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUJoB. CepHas KucloTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckrue). XUMUYECKUE PEaKIINH, JeKalllkie B OCHOBE MPOMBIIIIEHHOTO
cnocoba mnoxy4yeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEpHOM KHCIIOTHI, KaueCTBEHHAsI peakuusi Ha cyibdaT-uoH. HaxoxeHue cepsl
U €€ COeIMHEHUN B npupoac. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl
COEIMHEHUSIMH Cepbl (KMCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPETOTBPAIICHUS.

O6mmas xapakrepuctuka nemMeHToB VA-rpymnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUA. A30T, pPacCHpOCTpaHEHHE B
npupoje, hpu3nueckrue U XuMuieckue cBorctra. KpyroBopor a3ora B npupoe.
AmMuak, ero Gpu3MYecKue U XUMHUYECKHUE CBOMCTBA, TIOJyYeHUE U PUMEHEHHE.
Conu amMMoHUS, WX (U3MYECKHE W XUMUYECKHE CBOMCTBa, NpPHUMEHEHHE.
KauectBeHHas peaxiius Ha MOHBI aMMOHHS. A30THas KUCJIOTa, €€ IMOJIy4eHHE,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOLIME KakK TMpeACcTaBUTENs Kiacca
KucinoT u crneuuduueckue). Vcmonap3oBaHne HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MUHEPAJIBbHBIX yA0OpeHHi. XUMHUECKOe 3arpsi3HEHHE OKpY Karolen
Cpelbl COeAMHEHUSIMU a30Ta (KUCJIOTHBIE TOXK/IU, 3arpSI3HEHUE BO3/1yXa, MTOYBBI
u BojoéMoB). Docdop, amnorponHbie Mogudukanun docdopa, Guznueckue u
xumudeckue cBorctBa. Oxcun  dochopa (V) u  dochopHas kuciora,
dbu3uUecKre U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢ocharoB B
KayecTBE MUHEPAJIbHBIX y100pEHUII.

O6mast  xapakrepuctuka d1meMeHToB |VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, alIOTPOIHbIE
Monu(pUKalMK, PacIpoOCTpaHEHUE B MpUpoie, (U3MUECKHe U XUMHUYECKUe
cBoicTBa. Ancopouusi. KpyroBopot yriepona B npupoje. OKcuasl yriepoja,
ux (u3nuecKkue W XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHe MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (1V), rumore3a rno0aJbHOTO MOTEIUICHUS KIWMaTa, MapHUKOBBIN
spdekr. YrompHas Kuciaora U e€ coid, UX (U3NYECKHEe M XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIHMIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTHI UX MEpepabOTKH (OEH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTHYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yriaeBoJax — M WX POJIM B )KM3HU 4eJIOBeKa. MaTepHalbHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoenuHEHHsT KpeMHHS B mpupozae. OOmue mnpencraBieHus 00
okcuze kpemuus (V) u kpemaneBoit kucinore. CHIIMKaTBI, UX UCITOJIB30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIIe CTPOUTEIbHBIC MAaTEPHUAJIbI: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, kKene300eToH. [Ipobiembl 0€30MacHOTO UCTIOJIH30BAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKH3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHCJIOTHI, IPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTECKAHUs, OMBITHI, OTpaXkaronue (GU3NICCKUE ¥ XUMHUUYCCKHE
CBOICTBA TaJlOTEHOB © WX COEOUHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATepUasoB), HaOIOJeHUEe Tpolecca OOYTIUBaHUS
caxapa TMOJ JEWCTBHUEM KOHIICHTPUPOBAHHON CEpPHOW KHUCIOTHI, H3y4eHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHWE TIpU3HAKa ¢
IPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMU a30Ta, Gocdopa u ux
COeMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), oOOpa3laMu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONpaHne, pPaclio3HaABAaHUE U
M3y4eHHE CBOICTB aMMMaka, MPOBEJCHUE KAUeCTBEHHBIX pEaKIHWii Ha HOH
aMmMOoHUST W (dochaT-MOH U U3yYEHUE TPHU3HAKOB HUX NPOTEKAHWS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJCIECH KPUCTALTUYECKUX
pemérok anmasa, Trpadura, ¢dymuepeHa, O3HAKOMIICHHE C TIPOIECCOM
aZcopOIMM pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIIEM M YCTPONCTBOM
MPOTHBOTa3a, TOJyYeHHue, COOMpaHHWe, pacro3HaBaHWE W W3YYCHUE CBOWCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAa4eCTBEHHBIX pEaKIui Ha KapOoHAT W
CWIMKAT-UOHBI M W3Yy4YCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE 3KCIEePUMEHTATBHBIX
3a7a4 1o teMe «BaxHelmmne HeMeTaibl U UX COCAUHECHUS .



MeTanjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanyueckoi CucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus atromoB. CTpoeHre MeTauioB. MeTaindeckas
CBSI3b U METAJUIMYECKAs] KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN DSl
HalnpspDKEHU MeTaiuioB. PuU3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBel (CTanb, YYTYH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTamibl: nonokeHue B Ilepuoguueckoid — cucTeMe
xuMuueckux 3eMeHToB . 1. MeHneneeBa, CTpoOe€HHUE UX aTOMOB, HAXOXKJICHUE
B npupoge. dusznueckue M XUMHYECKHE CBOWCTBA (Ha MpUMEPE HATPUS U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IeToYHbIX
METaJIJIOB U X COSTMHCHUM.

[llemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: IOJ0XXKCHHE B
[lepuonuueckoin cucreme xumuueckux osnemeHTtoB J[. M. Menneneena,
CTPOEHHE HMX aTOMOB, HaXxOXJeHHE B mnpupoje. duznueckne U XUMUUECKUE
CBOWMCTBA MarHusg W Kalbliud. BakHeiiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuA: TookeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpO€HHE aroMa, HAXOXICHUE B MPHUPOJE.
dusznyeckie M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMGOTEpHBIE CBOWMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUIBI U conu xeneza (Il) u
xenesa (l1l), ux cocrtas, cBoiicTBa U MOIYyUYEHHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ o0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIlMs M HATpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOKHO HCIOJIb30BaHWE BHJCOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHs, ATFOMUHMS, [IMHKA, KEJe3a
(1) wu xemeza (), memu (IlI), HaGmrONMEHWE ¥ ONHCAHHWE TMPOIECCOB
OKpalllUBaHMS TUIAMEHM WOHAMU HATpus, Kaausg U Kajablus (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPHANIOB), HCClIeoBaHWEe aM(OTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxkHeWuIe MEeTaJUIbl U UX COSTMHEHUSD).

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoiib npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIolel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanusi BemiectB, pAanee — [IJIK). Ponp xumum B perieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4yeHHe 00pa3oB MaTEPHAIIOB (CTEKJIO, CIIJIaBbl METAJIIIOB, MOJIUMEPHbIE
MaTepHaIbl).

Mescnpeomemmunie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MpPU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [UJI1 OTAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ure ecTecCTBEeHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKalusi, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
a3 ek, TeXHOIOTHS, MaTePHUAIIBI.

®usnka: Marepusi, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIlleCTBa, a3,  pacTBOpP,  PAaCTBOPUMOCTb,
KPUCTAININYECKasd penI€TKa, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, EIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHLHBIC BEIECTRA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUNUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMH W HOPMAaMU MOBEJCHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YaroNIUXCs
PYKOBOJICTBOBAThCSI CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUA W
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIC B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHWM B  KOJUJIEKTHUBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIE0BATEILCKOM, TBOPUYECKOW M JPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPU BBIMIOJTHEHUU YY€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JaHMM  Y4YEOHBIX  TPOEKTOB,  CTPEMJICHUS K
B3aMMOITIOHHUMAHUI0O ¥  B3aWMMOIOMOINM B  TIpPoOIllecCe ATOM  y4eOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIEHUE M IOCTYIKH CBOMX
TOBapUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEeakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3iX YEJIOBEKA C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEbHBIE MOTHUBBI, HANIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUMU
M0 XUMHHM, HEOOXOJUMBbIC sl OOBSCHEHHsS HaOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MHPOPMALIMOHHON M YUTATEIbCKON KYIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4eOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO0003HATEIbHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHHIO, TMPOEKTHOW U  HCCIEN0BATENIbCKON
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBlI€HHOCTH U YPOBHS 00y4YeHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKHM Ha 3JJ0POBBII 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUNA U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJICHHS TpaBWJl  OE30MacHOCTH  MpHU
oOpalleHu ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaibHOU JKH3HU,

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MpOQeccuil U Tpyaa pazIudHOTO
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU I1eJIeCO00pa3HOe OTHOLICHUE K MPUPOAE KaK HCTOUYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOIECHUS
mpaBw 0E€30MacHOTO TOBEIECHUS MpH padoTe C BEIIeCTBAMH, a TaKXKe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYphbl, OCO3HAHUS TJI00aTbHOIO
XapakTepa SKOJOTUYECKUX MPOoOJeM W MyTed MX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOI0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B M03HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpeaMeTHBIX PE3yJIbTAaTOB BBIACISIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUMoTe3a, (akT, CUCTEeMa, IPOIIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 OATUX NpeaAMeToB  (HOpMUPOBATH
MpeACTaBICHUE O IIEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUSl (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble o0ecrneunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOU e TETLHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHBIC
IPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C IPYTUMH MOHATHIMH ), HCTIOJIb30BaTh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXIYy OOBEKTaMU
U3YYEHUsI, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIAYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUN), AEJAaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBhIBaTh IMUPOKO TPUMEHSEMbIE B XUMHUU MOJEIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aga4, C y4€TOM OTUX  MOJEIBHBIX MPEACTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE TMPHU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX pEaKIui, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U SIBICHUSX.

ba3oBble ncciaenoBaTe/ibCKue 1eiCTBUA !

YMEHHUE HUCTO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJi1 (DOPMUPOBAHUSA THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTAaHU3ANHMH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOJOM TIpollecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3YibTaT, (HOPMYIUPOBATH 000OIICHUS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJeJIaHHOoM padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHbIX BUAOB M (OPM TMPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OILICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POpMAITHIO;

yMEHHUE TPUMEHSTh Pa3IMYHbIe METObI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMallMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aKTUBHOI'O WCIIOJIb30BAHUS PA3JUYHBIX IMOUCKOBBIX
CHUCTEM, CaMOCTOATEIILHO BBIOHMpATh ONTUMAIBHYI (OpPMY MpECTaBICHUS
uH(OpMalMK ¥ WIITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSMU;

yMEHUE WCIO0JIb30BaTh M aHAJIM3UPOBaTh B IIpoIlecce Y4eOHOU U
UCCJIEN0BATENBCKON JEeATEIbHOCTU UH(pOpPMAIIIIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHS 3aJlaBaTh BOMNPOCHI (B Xoj€ auanora U (Wiau) AUCKYCCUH) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNPE3CHTALMIO
pPE3YNIBTATOB  BBHIMIOJHEHUS XHMHUYECKOTO OJKCIepuMeHTa (JabopaTopHOTro
OTIbITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENBHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE yuéTa OONIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryjsiTUBHBbIC YHUBepCaJIbHbIe Y4eOHbIE JeHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEACNISTh LN AEATeIbHOCTH, MIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHUS YUeOHbIX
Y TO3HABaTEJbHBIX 3a/a4, CaMOCTOSITENBHO COCTAaBIATH WJIM KOPPEKTUPOBATH
NPEUIOKEHHBIA QJITOPUTM JEUCTBUU IMPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYE€HHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3YyJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIONb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, IIPEJIAracMbleé B YCIOBHUH
3aJJaHUMN.
HPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpenMeTHBIX peE3yIbTAaTOB IO OCBOCHHIO OOSA3aTENIBHOTO
coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOHW ¢enepaibHON paboyeil mporpamMmoi,
BBIJIEJISIIOT: OCBOCHHbBIE 00YYAIOUMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
NEUCTBHUM, BHIBlI JEATEIBHOCTH II0 TIIOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3MUYHBIX yYEOHBIX U
HOBBIX CUTYalHsX.

K koHmy oOydenust B 8 kJjacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHYECKUH IJIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOAHASI U HEOJTHOPO/IHAS ), BAJIEGHTHOCTh, OTHOCUTEIIbHASL AaTOMHAsI
U MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas
Macca, MaccoBas JOJIsI XHMHYECKOIO 3JIEMEHTAa B COCIMHEHHH,
MOJISIpHBIL ~ 00BEM, OKCHJ,  KHCIOTa,  OCHOBaHHE,  COIlb,
ANEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas peakuus,
KJIaccU(pUKAIMs peaklnui: peakui COeAMHEHNS, PEAKIIUH Pa3I0KEHHUS,
peakiuu 3aMEIIeHUs, peakuu OOMeHa, 3K30- U 3HIO0TEPMHYECKHE
peaKkIuu, TerioBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBIA CIIOM
aToMa, aTOMHas opOuTanb, paguyc aromMa, XUMHUYEcCKas CBA3b,
NOJIIPHAs. M HENOJIsIpHAas KOBAJCHTHAsl CBsA3b, MOHHAsA CBsA3b, HOH,
KaTUOH, AHWOH, pacTBOp, MaccoBas JOJds BellecTBa (MPOLEHTHAs
KOHLICHTpAlIKsl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX IOHATHUH U
IPUMEHATH 3TU MOHATHUSA NIPU ONMCAHUM BELIECTB U UX IIPEBPALCHUN;

e HCIIOJIb30BaTh XHWMMUYECKYI0 CHMBOJIMKY JUISI COCTaBJIECHHUS (POpMYII
BEILIECTB U YPABHEHHN XUMUUYECKUX PEAKIIUM;

e OMNpEAENATh  BAJCHTHOCTh AaTOMOB  D3JIEMEHTOB B  OMHapHBIX
COCIMHEHUSAX, CTENEHb OKUCJIEHUS DJEMEHTOB B  OMHApHBIX
COCAMHEHNUAX, NPHUHAMICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY



coeuHeHUN Mo ¢dopmysiaMm, BUJ XUMHUUYECKON CBSI3M (KOBaJICHTHas U
WMOHHAs) B HEOPTraHUYECKUX COCTUHECHUSX;

packpbiBaTh cmbica llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXpaHEHMsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yU€HHsI, 3aK0OHa ABOTaIpO;

OMKCHIBATh M XapakTepuzoBaTh TabiuuHyto (opmy [lepuomnueckoit
CHUCTEMbl XHMHYECKHUX OJEMEHTOB: pa3iNyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIIKME TIEPUOJIbI, COOTHOCUTH 0003HAYECHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckass cucteMa XUMHUYECKUX diemeHtoB J[. W.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsja  sapa, oOIee Yucio
AJICKTPOHOB U PACIPEICIICHUE UX 10 JIEKTPOHHBIM CJIOSIM);
KIacCU(PUIIUPOBATh ~ XUMUUYECKHE  DJIEMEHThI,  HEOPTaHUYECKHUE
BEIIIECTBAa, XUMUYECKHUE PEaKIUu (II0 YUCTY U COCTaBYy yYaCTBYIOIIUX B
pEeakiiy BEIIECTB, M0 TeII0OBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAas  ONUCAHWE  NpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
NPOrHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
IPEBpaIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHHUs, MAacCOBYIO [OJII0 BEHIECTBA B pPAaCTBOpPE, MNPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEpAllMU MBICIUTEIBLHON NEATeTbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 000O0IIeHHe, CHCTEeMaTH3alIUIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBA3EH — s
U3YUYEHUs CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKIUW, €CTECTBEHHO-
Hay4YHbl€  METOAbl  MO3HAHWUA —  HAOJIOJEHHE, U3MEpPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEaIbHBIN U MBICIICHHBIHN );

ClenoBaTh MpaBWJIaM  TIOJB30BaHUS  XMUMHYECKOW TOCYIOW U
nabopaTopHbIM O0OpYAOBaHWEM, a TakXKe MpaBuUiIaM oOpareHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUpPAHUIO



razoo0pa3HbIX BEHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACIEHHOM MAaCCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh M MPOBOJUTH XMMHUUYECKHE SKCIIEPUMEHTHI IO
pacno3HaBaHUWIO PACTBOPOB WIEJOYEH W  KHUCIOT C  IOMOIIBIO
UHAUKATOPOB (JIakMyc, peHonTaaent, METHIOPAHXK U JIPYTHE).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYyeckue
n/n U TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumus — BakHas 00J1aCTh
€CTEeCTBO3HA
1.1 TECTBROSH HVH Sm 5 2 https://m.edsoo.ru/YNVJIX660G
MPaKTUYECKOU
JESITETFHOCTH YeJIOBEKa
B
1.2 CHICCTBA I XHMHHCCKHC 15 1 https://m.edsoo.ru/ONNXR1VFO
peaxkuuun
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa.
2.1 AE PO 6 https://m.edsoo.ru/DSBORTY30
[Tonsitre 06 oxcuaax
Boaopon. [Tonsitue o
2.2 AOPOZ 8 1 https://m.edso0.ru/5D61JZ6PS
KHCIIOTaX M COJISIX
Bona. P !
2.3 0/a, TACTHOPHL. TIOWITHe 5 1 1 https://m.edsoo.ru/M13I5KJBM
00 OCHOBaHUAX
OcHOBHBIE KJIacChl
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COEMHEHU I
Hroro no paszneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paznean 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHUYECKHX dJIeMeHTOB JI. 7 https://m.edsoo.ru/TCBJIBVWFZ
N. MenneneeBa. Ctpoenue
aToma
XuMu4eckas CBS3b.
0 -
3.2 KHCTHTEIBHO 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTCJIBHBIC
peaxIu
Uroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PezepBHOe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoubH

Bcero
ble padoThI

IIpakTuyecku
e paboThI

Jara
U3ydeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer xumuu. Poss xumun
B JKHU3HU 4esoBeKa. Tema u
BEIIECTBA

01.09-06.09

https://m.edsoo0.ru/L62DS2CZR

ITonsarue o METOJaX ITO3HaHHUA
B XUMHUHN

01.09-6.09

https://m.edsoo.ru/9ZJAEW050

[IpaxTrueckas padora Ne 1
«[IpaBmiia paboTHI B
1a00paTOPUH U MPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

07.09-13.09

https://m.edsoo.ru/L5EW4353D

YucTele BeNecTBa U CMECH.
CriocoOnl pasneneHus cMmecei

07.09-13.09

https://m.edsoo.ru/6 TME21FW8

[IpakTuueckas pabota Ne 2
«Pa3znenenue cmeceit (Ha
MpUMepe OYUCTKU TOBApEHHOU
COJIH)»

14.09-20.09

https://m.edsoo.ru/K3LS5MCRY

ATOMBEI 1 MOJICKYJIbI

14.09-20.09

https://m.edsoo.ru/BLS04WTBS8

XUMUYECKUE DTIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

21.09-27.09

https://m.edsoo.ru/AH3D4DNAX



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX

[IpocTble U cnoxHBIE
BEIllECTBA

21.09-27.09

https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJIEKYJISIPHOE
y4eHue

28.09-04.10

https://m.edso0.ru/IMOBJ3QZ5

10

3aKOH NOCTOSHCTBA COCTaBa
BelecTB. XUMHYecKas
dbopmyna. BaneHTHOCTH
aTOMOB XMMHYECKHUX
2JIEMEHTOB

28.09-04.10

https://m.edsoo.ru/IMC496F X6

11

OTtHOCHUTENbHAA aTOMHAs
macca. OTHOCHUTEIbHAs
MOJICKYJISIpHAsT Macca

12.10-18.10

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 10J11 XUMHYECKOTO
DJIEMEHTA B COEIUHEHUN

12.10-18.10

https://m.edsoo.ru/GHV58QMVE

13

KomnuectBo Bemniectsa. Mob.

MognspHas macca

19.10-25.10

https://m.edso0.ru/368UNL5Y2

14

dusznueckne U XUMHUYECKUE
SIBJIEHUSA. XAMHAYECKas
peakims

19.10-25.10

https://m.edsoo.ru/YZM8S6ATH

15

[IpusHaku u ycnoBus
MPOTEKAHUS XUMUYECKUX
peakiui

26.10-01.11

https://m.edsoo.ru/N6DVNJIKQ5

16

3aKOH COXpaHEeHHUs MacChl
BEILIECTB. XUMHUYECKUE
ypaBHEHUS

26.10-01.11

https://m.edsoo0.ru/M8DS4IHVM

17

Brrunciaenus KOJIMYECTBA,

02.11-08.11

https://m.edsoo.ru/LUY9U3EQE



https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE

MacChl BEIECTBA 110
YpPaBHCHUAM XUMHUYCCKUX
peakuui

18

Krnaccudukanus XaMAYECKUX
peakuuii (CoeTuHeHus,
pa3NIoKEeHHUs, 3aMEIIICHHS,
obmeHa)

02.11-08.11

https://m.edsoo0.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBI-
sHImKIoneaucT. O000IIeHNE 1
cucTeEMaTHu3anys 3HaHuH

09.11-15.11

https://m.edsoo.ru/P1IWARH3AB

20

KonTponsnas pabora Nel no
TeMe «BemecTBa u
XUMUYECKUE PEAKITHI)

09.11-15.11

https://m.edsoo.ru/ON62SNERU

21

Ananmu3 KP. Bo3nyx — cMech
razoB. CocraB Bo3ayxa.
Kucnopon — snement u
npocToe BemecTBo. O30H

23.11-29.11

https://m.edsoo.ru/XONONRN1P

22

Ou3nyecKue U XUMHUYECKHe
CBOICTBa KUCIIOpOa (peaKuu
OKHCJICHHUS, TOPEHHUE).
[Tonsitre 06 oxcuaax

23.11-29.11

https://m.edsoo.ru/FBS1JRKMB

23

CriocoObl mosryueHust
KHCTIOpo/ia B 1ab0opaTtopuu u
MPOMBIIIJIEHHOCTH.
IIpumenenue kucaopoaa

30.11-06.12

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoit appext
XUMUYECKOH peakIu,

30.11-06.12

https://m.edsoo.ru/PNMKJZHKX



https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX

MOHATHE O TEPMOXHUMHUYECKOM
yYpaBHEHUH, IK30- U
SHAOTEPMUUECKHUX PEAKIUAX

25

TormBo (HedTh, yrois u
MeTaH). 3arpsi3HEHUE BO3/1yXa,
crocoObI €ro MpeI0TBPAICHHS

07.12-13.12

https://m.edsoo.ru/USNY5UUW?2

26

[IpaxTiueckas padora Ne 3 no
teme «llonmyyenue u
cobupaHue KUCIOPOa,
W3y4YEHUE €r0 CBOWCTB)

07.12-13.12

https://m.edsoo.ru/5516 UHX3R

27

Boaopon — sneMeHT u
MIPOCTOE BEIIECTBO.
Haxoxnenue B mpupoie

14.12-20.12

https://m.edsoo.ru/\WD392ACWB

28

dusznueckrue U XUMHUUIECKHUE
CBOICTBa BOJIOPOIA.
[Ipumenenne Bogopoaa

14.12-20.12

https://m.edso0.ru/0SZ28459R

29

IloHsATHE O KHCIIOTAX U COJIIX

21.12-27.12

https://m.edsoo.ru/TMWNIVC43

30

CriocoObl mosryueHust
BOJIOpO/JIa B JIabopaTOpuu

21.12-27.12

https://m.edso0.ru/C9TO9UCIP

31

[Ipaktruueckas padota Ne 4 o
teme «[lomydyenue u
coOupanue BOAOPO/Ia,
W3YYEHHUE ero CBOICTBY

28.12-03.01

https://m.edso00.ru/SSSWAX33K

32

MonsipHblii 00BEM ra30B.
3akoH ABOraapo

28.12-03.01

https://m.edso00.ru/M3KSO1QDQ

33

Brerunciienus 00bEma,

11.01-17.01

https://m.edso00.ru/MXGOY304M



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M

KOJINYECTBA BEIL[ECTBA Ta3a I10
€ro U3BECTHOMY KOJINYECTBY
BELIECTBA WM 00BEMY

34

Brrunciienns 00bEMOB razos
110 YPaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUH Ta30B

11.01-17.01

https://m.edso00.ru/9TQ8AXABY

35

dusznueckrue U XUMHUYIECKHUE
CBOIICTBA BOJEI

18.01-24.01

https://m.edsoo.ru/7TAOGFZK4R

36

CocrtaB ocHoBanui. IToaarue
00 MHIUKAaTOpax

18.01-24.01

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pactBoputens.
Hacrrmennsie u
HEHACHIIIICHHBIC PACTBOPBHI.
MaccoBas 10J1s BENIecTBa B
pacTBope

25.01-31.01

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTruueckas pabota Ne 5 o
teme «IIpuroroBnenue
PacTBOPOB C ONpPeaeIEHHOMN
MacCOBOMU Joyei
PacTBOPEHHOTO BEIIECTBAY

25.01-31.01

https://m.edsoo.ru/MWXUKPAUOA

39

KonTpomnsnas padora No2 mo
teme «Kucnmopoa. Bogopoa.
Bopa»

01.02-07.02

https://m.edsoo.ru/JM7935DRY

40

Anammu3 KP. Okcupasl: cocras,
KITaccu(pUKaIus,
HOMEHKJIaTypa

01.02-07.02

https://m.edsoo.ru/5TESJINAY



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY

41

[Tosydyenune u XuMHU4ueCcKue
CBOMCTBA KHCJIOTHEIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHUJOB

08.02-14.02

https://m.edso00.ru/8JAZ9YWS2

42

OcHoBaHUS: COCTaB,
KJaccudukanus,
HOMEHKJIaTypa

08.02-14.02

https://m.edsoo.ru/5U397HU5SC

43

HonyquHe U XUMHWYCCKHUC
CBOMCTBA OCHOBAaHUN

15.02-21.02

https://m.edsoo.ru/GD9A28ROE

44

KwucmoTsr: cocTas,
Kiaccudukanus,
HOMEHKJIaTypa

15.02-21.02

https://m.edsoo0.ru/Q6U4WEBK7

45

[Tony4yeHue u XuMHU4EeCKHE
CBOMCTBA KHUCJIOT

01.03-07.03

https://m.edsoo.ru/Z2GCRN45W

46

Comu (cpemnue):
HOMEHKJIaTypa, CII0COO0bI
MOJIy4eHUs, XUMUYECKUE
CBOMCTBa

01.03-07.03

https://m.edsoo.ru/JSNUIM9TJ

47

[TpakTrueckas padota Ne 6.
Pemenue skcriepuMeHTaNIbHBIX
3a1a4 no teme «OCHOBHbIE
KJIaCChl HEOPraHUUECKUX
COEOUHEHUIN

08.03-14.03

https://m.edsoo.ru/58D13JF7V

48

I'enernueckas cBsA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUN

08.03-14.03

https://m.edsoo.ru/YDS6ZRE31

49

O06006111EHNE U

15.03-21.03

https://m.edso0.ru/STBUOEEYN



https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

cUCTeEMAaTU3alus 3HaHUN

50

KonTtposneHas padora Ne3 mo
Teme "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI"

15.03-21.03

https://m.edsoo.ru/AFA7IDULD

51

Anamu3z KP. IlepBbie nONBITKH
KJIacCUu(PUKAIUA XUMUYECKUX
anemeHToB. [TonsaTHe 0
IPYyIIax CXOAHBIX SJIEMEHTOB

22.03-28.03

https://m.edsoo.ru/C0V3CC214

52

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKnX dieMeHToB []. 1.
MenneneeBa

22.03-28.03

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuonpl, rpyniebl,
MOATPYIIIBI

29.03-04.04

https://m.edsoo.ru/NQMWWJIRXN

54

Crpoenne atomoB. CocTaB
aTOMHBIX sifiep. M30Tombl

29.03-04.04

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue AIIeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuoanueckoit cucremsl /1.
. Menneneena

12.04-18.04

https://m.edsoo.ru/T95YNV8B2

56

XapakTeprucThuKa XUMHYECKOTO
9JIEMEHTA 110 €T0 MOJI0KESHUIO
B Ilepuoanueckoii cucreme /1.
H. Menneneena

12.04-18.04

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepnoanueckoro
3aKOHa Ul pa3BUTHUSA HAYKU U
npaktuku. . M. Menzaenees

19.04-25.04

https://m.edsoo.ru/SZD8XEQOP



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

— Y4€HBIi, IIe1aror u
I'PaKIaHUH

O06o061IeHNE U

58 . 19.04-25.04 https://m.edsoo.ru/ZCQTRP0O8Y
cucreMarui3anus 3HaHUUu
KonTtposnsHas padora Ne4 mo

59 teme «CTpoeHue atoma. 26.04-02.05 https://m.edsoo.ru/FT1ZF99WF
XUMUYECKas CBSA3b
Anamuz KP.
C

60 TICKTPOOTPHIATEIEHOCTS 26.04-02.05 | nhttps:/m.edsoo.r/HZA110ED8
ATOMOB XUMHUYECCKUX
AIIEMEHTOB

61 HNoHHasa xumuyeckas CBs3b 03.05-09.05 https://m.edso0.ru/3SY1RJIKVI
K

62 OBQICHTHAA NOAPHAL 03.05-09.05 https://m.edsoo.ru/EOL3MT2AE
XAMHUUECKas CBSI3b

63 Koranermiast HernomipHas 10.05-16.05 | https://m.eds00.ru/9YVR3FUXI
XAMHUUECKas CBSI3b

64 CreneHb OKHCICHUS 10.05-16.05 https://m.edsoo.ru/RA6CVXM66
O -

65 KHCIITEIBHO 17.0523.05 | https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAaHOBHTEJIbHBIC PEAKIIUU
O

66 KHCHITEI 17.05-23.05 | https://m.eds00.r/QPS46Z5PU
BOCCTaHOBHTEIIN
PezepHblit ypok. O6o0mmeHue 24.05-30.05

67 1 CHCTEMATHIALINT SHAMMILHO https://m.edsoo.ru/4ARH7M35NF
teme «CTpoeHHe aToMa.
XuMHUecKas CBSI3b»

68 PesepBHriit ypok. O6001IeHHE 24.05-30.05 https://m.edsoo.ru/7DNRBZ948



https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

U CUCTEMAaTHU3ALIMS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




INPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW ITPOTPAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJILTATHI 0CBOEHUS] OCHOBHOI
0o0pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111ero
o0pa3zoBaHus

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHUE TTOHSATHUS»

1.1

PaCKphrIBaTh CMBICI OCHOBHBIX XHMHWYCCKHUX IOHATHH: aToM,
MOJIEKYJIa, XHMHUYECKHH 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAS W HEOJHOPOJHAS), BAaJCHTHOCTH,
OTHOCHTENIbHAs aTOMHAasi W MOJICKYJSIpHAs Macca, KOJIHYECTBO
BEIECTBA, MOJIb, MOJIIPHAsE Macca, MaccoBasi JOJsI XHMHYECKOTO
JJIEMEHTA B COCIMHEHHUH, MOJISIPHBIA 00BhEM, XUMUYECKasT PeaKIus,
KiIaccu(UKausl  peakiuii: peakIuu COCAWHCHHS, pPEaKIuu
pa3IOKEHUs, PEaKIUU 3aMEIICHUs, peakIuh OOMeHa, 3K30- |
SHIOTEPMHUUYCCKHUE PEAKINH, TeIIOBOW d(D(PEeKT peakiuu, pacTBop,

MaccoBasi 10J1s1 BelllecTBa (MPOLIEHTHAs: KOHIICHTpAIlKs) B pacTBOPE

1.2

HUIITIOCTPHUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHI U
IIPUMCEHATE OTHU MOHATHUA IIPH OINHCAaHHMMU BCIICCTB W HX

MpEBpAILICHU I

1.3

HCII0JIb30BaTh XUMHNYCCKYHO CUMBOJIMKY [JIA COCTAaBJICHUA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3dKOHOB COXPAaHCHHA MACCbhbl BCHICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3dKOHa

ABoraapo

1.5

OonpeCACiisiITb BAJICHTHOCTH aAaTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE pPCaKIUU (HO YUCIIy U COCTaBy

YUYacCTBYIOIIMX B peaKkI[H BEUIECTB, MO TEIIIOBOMY 3P deKTy)

1.7

BBIYUCIISIT OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYHO MAaCChI




BCIICCTB

1.8

BBIUMCIIATH MacCOBYIO JIOJIIO XUMUYECKOTO JIeMEHTa 1o (popmye

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHIECCTBA B PaCTBOPE

1.10

IMPUMCHATH CCTCCTBCHHOHAYYHBIC MCTO/bI IIO3HaHUA -
Ha6JHOI[eHI/Ie, HU3MEpPCHUC, MOACIINPOBAHUC, OKCIICPUMCHT

(peanbHBIN U MBICIICHHBIN)

I[Io Teme: «BaxHelmme NOpPEeICTAaBUTENN  HEOPraHUYECKHX

BECIICCTB»

2.1

PaCKpheIBaTb CMBICII OCHOBHBIX XHMHWYCCKHX TTIOHSTHH: OKCHunI,

KHucCj0oTa, OCHOBAaHUEC, COJIb

2.2

OTIPENeNATh NMPUHAAICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy

coeMHeHul no popmMynaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA

2.4

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA
BEUIECTB  pA3IMYHBIX  KJIACCOB,  IOATBEp)KAas  OINUCAHUE
IpUMEpPAMHU  MOJIEKYJSIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOLIMX

XUMHUUYECKUX PEaKINi

2.5

IIPOTHO3UPOBATH CBOICTBa BC€OICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XUMHUYCCKHUX

IPEBpAICHUI B pa3JIMYHbIX YCIOBHIX

2.6

ClieIoBaTh IpaBWJIaM TIOJb30BAHUS XUMHUYECKOW TMOCYI0oM U
1a00paTOPHBIM 000PYAOBAaHHEM, a TAKXKE MpaBUIaM OOpallEeHuUs C
BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKIMSIMH MO BBIIOJHEHUIO
71a00PATOPHBIX XUMUYECKHUX OTBITOB MO MOTYYEHUIO U COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (BOJOPOJa U KHCIOPO/1a), IPUTOTOBICHUIO
pacTBOpPOB C OMNpeAeTIEHHOW MacCOBOM J10Jiel PacTBOPEHHOTO
BEIL[ECTBA, INIAHUPOBATh U MPOBOJAUTh XUMUUYECKHE SKCIIEPUMEHTHI
[0 PAaclO3HABAaHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOILIBIO

UH/IMKAaTOpOB (JIakMyc, GeHoI(PTaTenH, METUIOPAHXK U APYTHe)

2.7

IMPOBOIUTD paC‘IéTbI 0 YpaBHCHUIO XHMHUYECKOH pcaknuun

[To teme: «llepuognueckuii 3axkoH u Ilepuoauyeckas cucrema

xumudeckux snemeHtoB JI. . MenneneeBa. CTpoeHue aToMoB.




XuMuueckas CBA3b. OKHCIIMTEILHO-BOCCTAHOBUTEIBHBIC

peaKium»

3.1

PaCKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHITUM: SIPO aTOMa,
SJIEKTPOHHBIM CJIOM aroma, aToMHas OpOUTalib, paadyC aTroma,
XUMUYECKasl CBSI3b, MOJISIpHAS W HEMOJIApHAs KOBAJCHTHAsl CBA3b,
AIEKTPOOTPUIIATEILHOCTh, MOHHAS CBSI3b, WOH, KaTHOH, AHMOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHI

3.3

OTIUCBIBATh " XapaKTepru30BaTh TaOIMYHYIO dopmy
[Tepuoanueckoil CHCTEMBbl XHUMHUYECKHUX DJEMEHTOB: pa3inyaTh
MOHATUS «TJaBHas moarpymnmna (Arpynma)y U «mnoOouyHas

noarpynna (brpymnma)», «Masbie» 1 «00IbIINE» MEPHOIbI

3.4

packpsiBaTh cMbich [leproanueckoro 3akona J[.M. Menneneesa:
ACMOHCTPUPOBATHL IMOHUMAHUEC HepHOJIquCKOﬁ 3aBUCUMOCTH
CBOMCTB XUMHUYCCKUX 3JICMCHTOB oT nux IIOJIOKCHU L B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTh OOO3HAYEHHUs, KOTOpPhIE HWMEIOTCS B  TaOIHIE
«Ilepmognyeckass cucrema xXuMuueckux anemenrtoB ..
MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsj sapa, oOIee Yucio

OJICKTPOHOB U pacpCACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

ONpCAC/IATh CTCICHb OKHUCJICHHUA DJJICMEHTOB B 6I/IHapHBIX

COCAUHCHUAX

3.7

OIIPCACIIATh BUI XUMHWYECKOH CBSI3HU (KOBaHeHTHaH n I/IOHHaSI) B

HCOPraHUYCCKUX COCINHCHHAX




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poib XUMUM B )KU3HU YeJNOBEKA. XUMUSA B CUCTEME HayK.
Tena u BemectBa. dusnyeckrue CBOMCTBA BEIIECTB. ArperaTHoe COCTOSTHUE

BCIICCTB

1.2

ITonarue o METOJaX IIO3HAHUsI B XHMMMHH. Yucteie BEIICCTBA U CMCCH.

Crioco0sl pazneneHus cMmecen

1.3

AToMEI T MOJICKYJIBI. Xumndaeckrue 3jaeMeHThl. CHMBOJIBI XUMHYECKUX
OJICMCHTOB. HpOCTBIe N CJIOXHBIC BCHICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG

Y4ECHHUE

1.4

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHMUYECKHUX DJIEMEHTOB.
3aKOH IOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHass Macca. MaccoBass [0JI1  XUMHYECKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KonunuecTtBo BemectBa. Moisib. MossipHas macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl M YHUCJa CTPYKTYPHBIX €AMHMII BemiecTBa. Pacuérsl mo ¢opmynam

XUMHNYCCKHX COCI[I/IHGHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKUE SIBICHUS. XUMHUUECKas peakuus U e€ MpU3HaKU.
3aKOH  COXpaHEHHMsI MacChl  BEIIECTB. XUMHUYECKHE  YpaBHEHHS.
Knaccudukanuss XuMuU4yeckux peakuuid (COeAMHEHHUs, pa3JIoKeHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IIOCYIOU, C
npaBuwjiaMu paboTehl B jabopaTopud W npuéMamMu  oOpamieHus ¢
nabopatopHbIM 00OpyJOBaHMEM, H3yYeHHE U ONHUCaHHE (DU3MUECKUX
CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAONIOJEHUE (PUIUIECKHUX
(naBneHue BOCKa, TassHUE JIbJa, paCTHpaHUE caxapa B CTYNKe, KUTICHUE U
KOHJICHCAIIUSI BOJIbI) U XUMUYECKUX (TOPEHHE CBEUH, MPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aUMO/JICHCTBHE MeNla C KUCIOTOW) SBJICHHM, HaOMIOJeHUE U
OTHCAaHHWE TMPU3HAKOB TMPOTEKAHHUS XUMUYECKUX peakiuil (pas3inoxeHue

caxapa, B3aHMO/JICHCTBHE CepHOf/'I KHCJIOTBI C XJIOpUI0OM Gapm{, PAa3JIOKCHUC




ruapokcuaa wmeau(ll) npu  HarpeBaHuu, B3auMOJEHCTBHE Kele3a C
pactBopom comu menu(ll), mzyuenue crmocoGoB pasnenenus cmeceld (c
MOMOIBIO  MarHuTa, (QUWIBTPOBAaHWE, BBIIAPUBAHUE, JUCTHIUIALNS,
xpomatorpadusi), MpoBeIeHNE OYUCTKU MMOBAPECHHOM COJIM, HAONIOJICHUE U
OTHMCAaHWE PE3YJIbTAaTOB IPOBEICHUS OIBITA, HWUIIOCTPUPYIOMIETO 3aKOH

COXPAHEHHUS MACChl, CO3aHNUE MOJIEIEH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxuelinme npeIcTaBuTeNId HEOPraHUUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — sneMeHT u mpoctoe
BeniecTBo. HaxoxmeHue Kuciopoia B MpupoJie, GU3NIECKUe M XUMUIECKHE
cBoiictBa (peakuuu roperus). Oxcunpl. [Ipumenenue kucnopoaa. CrocoObl
MOJIy4eHHs KHCJIOpoJa B J1a0OpaTOpHH M MPOMBIIITIEHHOCTH. KpyroBopot

Kucnopoza B mpupoje. O30H — aJuloTpoInHas MOAU(pUKALUS KUCIOpOoa

2.2

TemoBoil 3ddexkT XuMHUYECKO peakluuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U DHIAOTEPMHUUYECKHE peakuu. TOMIMBO: yrojap U MeTaH. 3arps3HCHHE

BO3/1yXa, YCHJICHHE TAPHUKOBOTO 3D (eKTa, pa3pylieHre 030HOBOTO CIIOS

2.3

Bonmopon — anement u npocroe BemectBo. HaxoxkaeHue Bogopoaa B MpUpoze,
¢bu3nueckre M XUMHYECKHE CBOICTBA, NMPUMEHEHHE, CHOCOObI IMOTy4EHHS.

Kuciote! 1 conu

2.4

Monsipablit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznyeckue CcBoilcTBa BOAbl. Bojga kak pacTBoputrenb. PacTBOpEIL
Hackeimmenapie 1 HEHACHIIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi 710J1s BeIecTBa B PacTBOpe. XUMUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Pois pacTBOpOB B MpUpOJIe U B )KHU3HU YesloBeKa. KpyroBopot
BOJIbI B TIpUpOJie. 3arps3HeHHe NPUPOAHBIX BoJ. OXpaHa W OYHMCTKA

IpUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukarus
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amM(OTepHbIE) U
HecosieoOpazyromue. Homenkinarypa okcuoB. Ousndeckue U XUMUYECKHE

CBOMCTBA OKCHJOB. HonyquI/Ie OKCHJI0B

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. Puznueckue M XUMHYECKHE

cBOMCTBA OCHOBaHUM. [lorydeHne ocHOBaHMM

2.8

Kucnotsl. Knaccuduxanus kucinot. HomeHnknarypa kucior. @usnueckue u




XUMHYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocTU MetaiioB H.H. bekerosa.

[Tony4yenue kucinor

2.9

Conu. Homenknatypa coseil. ®u3nveckue 1 XMMHUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coient

2.10

I'enermueckas CBA3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XHMMHMYECKUN OKCIEPUMEHT: KAuyeCTBEHHOE OIpPEACIICHHE COJAEpKaHUs
KHCJIOpOJa B BO3JyXe, MOJy4YeHHE, cOOMpaHue, pacrio3HaBaHUE U M3y4YeHUE
CBOWCTB KHCJIOPOa, HAOIIOACHNE B3aMMOCHCTBHUS BEIIECTB C KUCIOPOIOM
W YyCIOBHWS BO3HUKHOBCHHSI W TIPEKpalieHuss ropeHus (moxapa),
O3HaKOMJICHHE ¢ 00pa3IlaMy OKCHIOB U OTIMCAaHUE WX CBOWCTB, MOJIyYCHHE,
cobupaHue, paclo3HaBaHWE M H3YYEHUE CBOWCTB BOJOpoaa (TOpeHue),
B3anMo/ieiicTBHE Boiopoaa ¢ okcuaoM mean(ll) (Bo3MOKHO MCIIOIb30BaHNE
BHJICOMATEpHasIoB), HAOIIOACHHE 00pa3lloB BEIIECTB KOJIUYECTBOM | MOJb,
WCCIIe/IOBaHUE OCOOCHHOCTEW pAcCTBOPEHHS BEIIECTB C  Pa3IUIHOM
pacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNPENEIEHHOW MacCOBOU
JoJiell  pacTBOPEHHOIO BEIIECTBA, B3aUMOJIEHCTBUE BOABI C MeTallIaMU
(HaTpueM W KajbIieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPHATIOB),
OTpeJieNieHue PAcTBOPOB KHUCIOT M WIEJIOYEH C MOMOUIbI0 WHAUKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIIEeCTB Pa3IUYHBIX KIIACCOB,
HaOo/IeHNe W3MEHEHHs] OKpPAacKd WHIUKATOPOB B pacTBOpax KHUCIOT U
niesnouei, n3ydeHue B3auMoaeiicTeus okcuaa meau(ll) ¢ pacrBopom ceproit
KHCIIOTBI, KHCJIOT C METajUlaMM, peakluil HeWTpaau3aluu, MOoJydeHHe
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOrO MeTajljila JIPYTUM U3
pacTBopa CoJiu, pelIeHre SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHelnine

KJIIaCCbl HCOPraHU4CCKUX COCHHHCHHﬁ))

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XUMHYECKUX FJIEMEHTOB
J.N. Menaeneea. CTpoeHue aToMOB. XUMHUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC pCaKIINH

3.1

[lepBrie TOMBITKH KIAacCUPUKAUKU XUMUYECKHX d37eMeHTOB. [loHsTHE O
TPYIIAax CXOJHBIX AIIEMEHTOB (IIIEJIOYHBIE U MIETOYHO3EMENbHBIE METaJLIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPble 00pa3yoT aMmQoTepHbIe

OKCUIBI U TUAPOKCHIBI

3.2

HCpI/IO,Z[I/IquKI/Iﬁ 3aKOH. HepI/IOIII/I‘-ICCKa}I CHUCTEMAa XUMHUYCCKUX OJICMCHTOB

J.U. MenneneeBa. KopoTkomepuonHas u JJIMHHONEpHOIHAs (HOpMBI




Ilepuoguueckoil cucreMbl XuUMHUYeCKUX 3ieMeHToB J[.M. MeHnneneesa.
IIepuoast u rpymnmnbsl. @U3NYECKUA CMBICH MOPSAKOBOIO HOMEpa, HOMEPOB

nepruoJa v rpynIibl 3JICMCHTA

3.3

Crpoenue artomoB. CoctaB aTroMHbIX djep. M30Tombl. DIEKTPOHBI.
CtpoeHue »5IeKTPOHHBIX O000J0YeK aTOMOB TMEpBbIX 20 XHUMHUYECKUX
anemeHToB llepnomnyeckon cucremsl .M. MenneneeBa. XapakTepucTuKa
XMMHUYECKOTO 3JIEMEHTA IO €ro MojoKeHuro B llepuommueckoit cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB IO TPYIIAM W MEPHOAM.
3nauenue Ilepuognueckoro 3akoHa u Ilepuoguueckoit  cuUcTeMbl
XUMHUUYECKUX JIEMEHTOB JIJIsl pa3BUTHS HayKu U nipaktuku. [[.M. Menaeneen

— Y4YEHBIN U TpaXKJaHUH

3.5

Xumudeckasi cBs3b. KoBanmeHTHas (TIOJApHAs W HEMOJISIPHAs) CBA3b.

SHGKTPOOTPI/IHaTeJ'IBHOCTB XUMHYECKUX dIeMeHTOB. MonHas CBSI3b

3.6

CreneHb OKHCJICHHA. OKHCITUTEIIFHOBOCCTAHOBUTEIIBHEIC pEaKknumn.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHA. OKHUCIUTEIIM U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHE OOpa3loB BEIIECTB METaNIOB H
HEMETAIIJIOB, B3aUMOJEHCTBHE TMAPOKCUIA IIMHKA C PACTBOPAMH KUCJIOT U
IeJI0Yei, IPOBEJCHNE  OTBITOB, WUTIOCTPUPYIOIIUX  [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIuil (ropenue, peaxkiuu

pa3ioXKeHus, COeAMHEHNUS)




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

1.Komnbrotep, IpOEKTOp MYJIbTUMEINA, IPUHTED

2.0060pynoBaHue Uil IPOBEACHUS MPAKTHUECKUX padbOT

- mabopaTtopHbIil mTaTtuB (15mT)

- WTaTuB 171 mpoodupos (15 mir)

- IpOOHUPKHU

-cnupToBKH (15 mT)

- mpuOop Ist morydeHus ra3os (15 m)

- 3@KUM, IIMAaTesb, IPOOKa C Ta300TBOHON TPYOKOL, epkaTenb 1 mpooupok (15mir)
- kKoJi0bI (151mT)

- XuMu4eckui crakad (15 mr)

- XuMu4eckasi BopoHka (151t)

- dapdoposeie vameyku (15 mT)

- pEaKTUBBI

3. Mojienu KpucTaNIMYeCKUX PELIeTOK MOBAPEHHON COJu, rpaduTa.

4. Tlepuouueckast Tabnuia xumuueckux anemenToB /1. . Menneneesa
5. Tabnuna pacTBOPUMOCTH KHUCJIOT, COJIEM U OCHOBAaHUH B BOJIE

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Xwumusa 8 kmacc YueOnuk. ['abpuensu O. C, OcrpoymoB U. I', Cnagkos C. A., u3a.
[Ipoceemenue, 2024 r.
2. Xumus 9 kmacc Yueonuk. [Nabpuemsta O. C, Octpoymor U. I', Cnaakos C. A., u3m.

[Ipocenienue, 2024 r.

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJA

1. Meromuyeckoe mocoome k yueoHuky O. C. T'abpuensna 8-9 «macc, wu3.
[Ipoceemenue, 2024 r.
2. PabGouas terpanas no xumuu 8,9 kinacc O. C. I'abpuensiH, uza. [Ipocsemenue, 2024 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U

PECYPCBI CETU UHTEPHET

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi sp
ravochnik_dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

NoogkrwdPE



http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
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