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HOSACHUTEJBHAS 3AIIUCKA

[IporpaMma 1Mo XHMMHUHM Ha YpPOBHE OCHOBHOrO oOOIIero oOpa3oBaHMsI COCTaBJI€HA Ha OCHOBE
TpeOOBaHUIl K pe3ynbTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTelbHOH NpOrpaMMbl OCHOBHOIO OOIIEro
obpaszoBanus, npexacraBieHHbix B PI'OC OO0, a Taxke Ha ocHOBe (enepaibHON pabouel MporpaMMel
BOCIIUTAHUS M C Y4ETOM KOHIEMIIUU TpernojaBaHus ydyeOHOro mpenmera «XuMHsS» B 00pa3oBaTeIbHBIX
oprann3zanusx Poccuiickoit @enepanuu.

[IporpamMa mo XumMuH Ja€T MpEACTaBICHUE O LENAX, OOLIeH cTpaTeruu OOy4eHUs, BOCIHUTAHUS U
pa3BUTHg OOyYaIOUIUXCA CpelCTBaMU Yy4eOHOro MpeaMeTa, YCTaHaBJIMBAaeT 00s3aTebHOE MpPeIMETHOEe
COJIEpKaHue, MpeayCMaTpUBAET PACIpPEAEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHUE MO pas3jienamM M
TeMaM [pPOrpaMMbl 1O XHMHH, ONPEIEISAET KOJWYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTHUKU
COJIEpKaHUsl, PEKOMEHJIYEMYIO IOCIEO0BATEIbHOCTh M3YUYEHUS XHMHUU C YYETOM MEX HPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JOrMKM Y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH o00ydaronmxcs,
OIpesensieT BO3MOXKHOCTH TpeAMEeTa JUlsl pealv3ali TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMBl Ha YpPOBHE OCHOBHOIO 0O0mero oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3yapTaTaM OOyueHUsl XMMHM Ha YpOBHE Ieled M3ydeHHs] MpeAMeTa U OCHOBHBIX BHUAOB YyueOHO-
MI03HABATENILHON JIEATENbHOCTH 00YYarOIErocsi o OCBOSHUIO YUeOHOI0 COAep KaHusl.

3HaHMEe XMMHUH CIYKUT OCHOBOW s (OpPMHPOBAHHS MHUPOBO33PEHHUS OO0YYaIOIIErocs, €ro
NpPEJCTAaBICHUN O MaTepHaIbHOM €IUHCTBE MHpA, BAXKHYIO pPOJIb HrpaloT (OpMHpPYyEMbIe XUMHUEH
MIPEJICTaBJICHUS O B3aUMOMNPEBPAIICHUSIX YHEPTUU U 00 SBONIOIMH BEIIECTB B MPUPOAE, O MYTSIX PEIICHUS
rII00ATBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHCBOM, SHEPreTUYECKOH, MUIICBOU U
9KOJIOTUYECKOM 0€30MacHOCTH, MPoOIeM 3ApaBOOXPAHEHHUS.

N3ydenue xumun:

CHOCOOCTBYET peanu3aiiii BO3SMOKHOCTEH IS caMOPa3BUTHUS U (OPMUPOBAHUS KYIbTYPhI JHUYHOCTH,
e€ o0miei u PyHKIIMOHATBHOW IPAMOTHOCTH;

BHOCHT BKJIaJl B )OPMUPOBAHKE MBIIUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH 00yJarOIInXCsl, HABBIKOB X
CaMOCTOATENbHOW y4eOHOW JEATEIbHOCTH, SKCIEPUMEHTAIbHBIX M HCCIENOBAaTeNbCKUX YMEHUH,
HEOOXOJMMBIX KaK B TMTOBCEIHEBHOM KU3HH, TaK U B IPOPECCHOHATBHON AeATETbHOCTH;

3HAKOMHUT CO CHEeUU(PHUKON HAYyYHOrO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO B3IJIsAa Ha
€IMHCTBO TPUPOABI M 4YeNOBEKa, SIBISETCS OTBETCTBEHHBIM 3TaloM B (OPMHPOBAHHUU ECTECTBEHHO--
Hay4YHOU IPaMOTHOCTH 00yYaroNINXCs;

CocoOCTBYeT (HOPMUPOBAHHUIO IIEHHOCTHOI'O OTHONICHHS K €CTECTBEHHO--HAyYHBIM 3HAHHIM, K
MIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOe 00pa30BaHUE 00yJarOIIUXCS.

JlaHHbBIE HampaBlieHUs B OOYYCHHH XUMHH OOECIIEUMBAIOTCS CIEHU(PHUKON COAEp KaHUS Y4eOHOTO
MpeaIMeTa, KOTOPBIM SIBIsIeTCA MeJarornueckd aganTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAayKW XMMHUU Ha
OIPEIEIIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumuu Ha ypOoBHE OCHOBHOTO o0OIIero oOpa3oBaHUs OpPUEHTUPOBAH Ha OCBOEHUE
O0YYJarOIIMMUCS CUCTEMBI TIEPBOHAYATBHBIX TTOHATHN XMMHUH, OCHOB HEOPTaHWYECKONH XUMHUH U HEKOTOPBIX
OTJIEJIbHBIX 3HAUUMBbIX MOHSTHI OPraHMYECKOU XUMUH.

CtpykTypa cofepaHusi POrpaMMbl IO XUMUU ¢(HOPMHUPOBAHA HA OCHOBE CUCTEMHOI'O MOAX0/a K €&
n3ydennto. CopeprkaHue CKJIaIbIBAETCSI U3 CUCTEMBI MOHATUH O XUMHUYECKOM AJIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHH 0 XMMHUYECKON peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI MO MPHUHIIUITY
[IOCJIE0BATENBHOIO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoauyeckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOIO 3aKOHA XMMUU;

— Y4E€HHUsI O CTPOCHUHU aTOMa U XUMUYECKOH CBSI3U;

— MPECTaBICHUH 00 SNMEKTPOTUTHUECKON JUCCOLMALMHU BEILIECTB B pacTBOpaXx.

Teopernyeckne 3HaHUS pacCMaTPUBAKOTCA HA OCHOBE 3MIIMPHUYECKH IOJTYYEHHBIX U OCMBICIECHHBIX
(axTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYrOMY, BBITONHSS (YHKIUU OOBSICHEHHS U



IIPOrHOZUPOBAHUSI CBOWCTB, CTPOEHUS U BO3MOXHOCTEM HPAaKTUYECKOTO IPUMEHEHUS W IOIY4EHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHHE TMPOrpamMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHUPOBAHMIO TMPEACTABICHHUS O XHMHYECKOH
COCTaBJIAIONICH HAY4YHOM KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW NPUPObI, IEHHOCTHOTO OTHOLIEHUS K
Hay4yHOMY 3HaHHMIO U METOJaM ITO3HaHMs B Hayke. V3yueHne XUMUU NPOMCXOAUT C IPUBJICUEHUEM 3HAHUN
U3 paHee U3y4eHHBIX Y4eOHbIX npeaMeToB: «Okpyxaromuil Mup», «buonorus. 5—7 knacces» u «Pusuka. 7
KJIaCC».

[Tpu nM3yyeHUH XUMHM MPOUCXOAUT (HOPMUPOBAHUE 3HAHMNA OCHOB XMMMUYECKOW HayKH Kak 00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTHUUECKON AESITEIbHOCTU YeJIOBEKa U KaK OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3a7aya yueOHOro mpeamMera COCTOUT B (POPMUPOBAHUM CHCTEMbl XUMUUYECKUX 3HAHHM
— BaxHeWmux (akToB, MOHATUN, 3aKOHOB M TEOPETHUYECKUX IOJOKEHHUH, AOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHUYECKOT0 XapakTepa, A3blka HAayKH, B MPUOOIIEHHMH K HAYYHBIM METOAaM IIO3HAHUS IpH
M3YYEHHH BEIIECTB U XMMUYECKUX pEaKkUMid, B (OPMUPOBAHUU U Pa3BUTHM MO3HABATEIIBHBIX YMEHUHN U UX
IIPUMEHEHUH B y4eOHO-TIO3HABATEIbHOM U y4E€OHO-HCCIIEN0BATEIbCKON /EATENbHOCTH, OCBOCHUU IPaBUII
0e30macHOro oopaleHus ¢ BeIeCTBaMU B IOBCEHEBHOM KU3HU.

[Ipn u3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE 3HAUYEHUE IPUOOpenH
TaKHe LENH, KaK:

— (dopMHpOBaHWE WHTEIICKTYAIHPHO pAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PpEIICHUH, CIOCOOHOW amanTUpoBaTbcs K OBICTPO
MEHSIOIUMCS YCIIOBUSAM XHU3HU;

— HaImpaBJICHHOCTh O0YYEHHS Ha CHCTEMaTHYECKOE MPHOOIICHHE 00YJaroIUXCs K CaMOCTOSTeIbHON
[I03HABATEJILHON JIESTEIbHOCTH, HAyYHBIM METO/aM IO3HaHUsS, (OPMHUPYIOLIUM MOTHBALIMIO U pa3BUTHE
CIIOCOOHOCTEH K XUMMU,

— o0ecrieueHre yCcIoBH, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUAIONMUMUCS OIBITa Pa3HOOOpa3HOM
JeATeIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIHOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMH), MMEIOIINX
YHHUBEPCAIbHOE 3HAYEHUE U1 PA3IMUHbIX BUJIOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (yHKIMOHAIBHOM M €CTECTBEHHO-HAyYHOH IpaMOTHOCTH, B TOM 4YHCIE
YMEHHUI OOBSICHATH M OLICHUBAThH SIBJICHUSI OKPY’KAIOIIEr0 MUpPA, UCIIONb3Yys 3HAHUS U OIMbIT, OJy4YEeHHBIE
OpU HM3YyYEHUU XHMHHU, MPUMEHATh WX NPU PELICHUH MPOoOJeM B IOBCETHEBHOM JXU3HU U TPYIOBOU
JESATEIbHOCTH;

— (QopmupoBanre y o0OyyaromMXCs TYMAaHHUCTUYECKUX OTHOIIEHWH, TOHUMaHMUS IEHHOCTU
XMMUYECKUX 3HAaHUHU Uil BBIPAOOTKM SKOJIOIMYECKH LIEIecO00pa3HOro MOBEAEHUS B OBITY M TPYHOBOM
NESITEIbHOCTU B LIEJSIX COXPAHEHHUS CBOETO 37I0POBbs U OKPYXKarolllei MPUPOAHOIN Cpebl;

— pa3BUTHE MOTHBAIMH K 00Y4YEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITMTAHUIO HA OCHOBE
YCBOEHMsI  OOILEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpoduis U
HaNpaBJICHHOCTH JAJIbHEHIIEro 00y4eHusl.

OO11ee yncao 4acoB, OTBEAEHHBIX JUISl U3y4EHUs XMMUU Ha YPOBHE OCHOBHOI'O 00111€ro 00pa3oBaHus,
coctaBiisieT B 8 kitacce — 68 yacoB (2 yaca B HEZIENIO).

COJAEP) KAHUE OBYUEHMUS 8 KJIACC
IlepBoHaya/IbHbIE XUMHYECKHE TOHATHUS
[Ipenmer xumuu. Poib XMUMHU B KM3HM 4YeJIOBeKa. XUMHUS B CHCTeME Hayk. Tema W BellecTsa.
dusnyueckre CBOMCTBA BEIECTB. ATperaTHOe COCTOsHHE BelecTB. [loHATHe 0 MeTojaX O3HAHUS B XUMUMU.
YucTeie BemecTBa U cMecu. CriocoObI pa3/ieicHUsl CMecei.
ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIeMEHTOB. I[IpocThie u
CJIOJKHBIE BEIIEeCTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.



Xumuueckas ¢popmysa. BaJeHTHOCTP aTOMOB XMMHUYECKUX 3JEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
Bemects. OTHocuTenbHass aToMHasg Macca. OTHocHTenbHas MOJIEKYJsipHas Macca. Maccosasg 1omis
XMMHYECKOI'0 3JIEMEHTA B COEAMHEHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMoOCBsI3p  KOJIMYECTBA, MAcChl M UHUCIIA
CTPYKTYPHBIX €IMHHMII BelecTBa. Pacuérsl mo popmMyaamM XMMHUYECKUX COSAUHEHHH.

dusnyeckue U XMMHYECKHE SBICHUSA. XMMUYECKass peaklus MU €€ NPU3HAKU. 3aKOH COXpaHECHMS
Macchl BEIIECTB. XHWMHUYeCKHe YypaBHeHHs. Kiaccmpuranus XUMHUECKMX peaknuid (COeaMHEHUs,
pa3ioxKeHus, 3aMelleHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW MOCYJI0M, IPaBUIaMU pabOThI B J1a00OpaTopuu U NMpuéMaMu oOpaleHus ¢
71a00paTOPHBIM 00OPYIOBAHUEM, M3YyYEHUE U ONUCaHUE (PU3MUYECKUX CBOMCTB OOpa3lloB HEOPraHUYECKUX
BEIIECTB, HalOmofeHue ¢u3nuveckux (TUIaBJIeHUWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKe,
KUIIEHUE M KOHJICHCAllusl BOJbI) MU XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHME MEJHOH IPOBOJIOKH,
B3aUMOJCMCTBHE Me€Ja C KHUCIOTOM) SIBIEHUH, HaONIOJEHUE U ONHMCAHWE IPU3HAKOB IPOTEKAHUS
XMUMUYECKUX peakUui (pas3sloKeHHe caxapa, B3aUMOIEHCTBUE CEpHOM KHUCIOThI C XJIOPUAOM Oapus,
paznoxkenue runpokcuaa meau (1) mpu HarpeBanuu, B3auMoaecTBue xene3a ¢ pactsopom coiu meau (I1),
U3y4eHHE CIIOCOOOB pa3/ielieHHs CMeceil: ¢ TOMOLIbI0 MarHuTa, (QUIBTPOBAHUE, BBIIAPUBAHUE,
TUCTWIUISILMS, XpoMmaTorpadus, NpPOBEIEHHWE OYMCTKM IIOBAPEHHOM CONM, HAOIMIOJEHUE U OIHCaHUE
pe3yJabTaTOB TNPOBEACHUS OIBITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3JIaHUE MOJEJEH
MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

Baxneiilue npeacTaBuTe] M HEOPraHUYECKHUX BellecTB

Bo3agyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — sjneMeHT U mpoctoe BemecTBo. HaxoxaeHnue
KHCTIOpOJia B TIpHpoJie, (hU3MUecKne M XUMHYecKue cBorcTBa (peakiuu ropenwus). Oxcuapl. [IpuMenenue
kucnopoza. CriocoObl MOMY4YEeHUsT KUCIOPOAA B JIAOOPATOPUH M MPOMBINIUIEHHOCTH. KpyroBopor kucnopoza
B nipupoze. O30H — amoTponHast MOAU(UKAIUS KHCIOPOa.

TemnnoBoii 3¢ ekt XuMUUECKOW peaklnu, TEPMOXUMUYECKUE YPABHEHUS, 3K30- U HHJIOTEPMUYECKHE
peakuuu. TomnuBoO: yroiab U MeTaH. 3arpsi3HEHHE BO3/lyXa, YCHJICHHE TapHUKOBOro 3¢ dekra, pazpymenne
030HOBOTO CJIOS.

Bonopon — snement u mpocroe BemiecTBo. Haxoxaenuwe Bomopoaa B mpupoje, (u3nuecKkue u
XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI ronydeHus. KuciaoTsl u comu.

Monsipablit 00bEM razoB. Pacuérsl Mo XUMHUYECKUM YPaBHEHHSIM.

dusnyeckue cBoiicTBa BoAbl. Bona kak pactBopurenb. PactBopbsl. HachllieHHbIE U HEHACBILIEHHBIE
pactBopbl. PacTBOpUMOCTh BENIECTB B BojJie. MaccoBasi 10151 BEUIECTBA B pacTBOpe. XUMUUYECKUE CBOMCTBA
Bozbl. OcHoBaHusA. Ponb pacTBOpoB B IpUpOJE M B KHU3HU 4eioBeka. KpyroBopor BoJbl B NpUPOIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Knaccupukamuss ~ Heoprammueckux — coenuHenmid.  Okcuapl.  Kiaccudukanms — OKCHIOB:
coseoOpasyrole (OCHOBHbIE, KUCIOTHBIE, aM(OoTepHbIe) U HecosneoOpasyromue. HoMeHkIaTypa OKCHIOB.
duznyeckre U XMMHUYECKHEe CBOMCTBa OKCcUI0B. ITonydyeHne okcuaos.

OcnoBanus. Knaccudukanust ocHOBaHMIA: IIENOYM M HEpacTBOpUMbIE OCHOBaHMs. HomeHkmarypa
OCHOBaHUM. DU3NYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHU. [lonydeHne OCHOBaHUH.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usnueckue U XMMUYECKHE CBOWCTBA
kucnot. Psg akruBaoct MmetaiuioB H. H. bekerosa. [lonydyenue kucnor.

Conu. Homenkiatypa coneil. @uznueckue U XuMuieckue csoicta cosueil. [lonydyenue coneil.

I'enernyeckas cBsI3b MEXY KJIacCaAMH HEOPraHMYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/IeIeHNe COAEp)KaHUs KHUCIopoJa B BO3AyXe, IOJIy4YeHUe, CcoOupaHue,
pacrno3HaBaHWE U U3yUYEHHUE CBOWCTB KHMCIIOpPO/a, HAOIIOAEHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U
yCJIOBUSL BO3HUKHOBEHHSI M IpPEKpalleHUs TropeHus (mokapa), O3HAKOMJIEHHE ¢ o0pa3luaMHu OKCHAOB U
OIHMCAaHUE UX CBOWCTB, MOJy4eHUE, COOMpaHuE, paclio3HaBaHUE U U3YUYEHHME CBOICTB BOJIOpOJa (TOpeHue),



B3auMozeiicteue Bojopoaa ¢ okcugoM wmenud (1) (BO3MOXHO HMCHONB30BaHUE BHIEOMATEPHUAIIOB),
HaboIeHNe 00pa3IoB BEIIECTB KOJIUYECTBOM 1 MOJIb, HCCleIOBaHHE OCOOEHHOCTEH PacTBOPEHHUS BEILIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, MPUTOTOBICEHHE PACTBOPOB C ONPEAEIEHHOM MacCOBOW JOJIEH
pacTBOPEHHOI'O0 BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeTaulaMd (HAaTpUEeM M KajblueM) (BO3MOXKHO
WCIIONBb30BaHNE BHJICOMATEPUATIOB), HCCIEIOBaHUE OOpa3lOB HEOPTaHMYECKHUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAONIO/ICHWE W3MEHEHHS OKPACKM WHIUKATOPOB B PACTBOpaxX KHUCIOT U IMIeNoued, U3Y4YeHHE
B3auMmoneiicTeusi okcuna meau (II) ¢ pactBopom cepHOW KHUCIOTBI, KHUCJIOT C METalIaMH, pPEaKIui
HEWTpalMu3aluy, TOITYyYEHUE HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeETaula JpPYyrUuM U3
pacTBOpa COJM, PEIICHHWE SKCIEPUMEHTAIBHBIX 33/ad 1o Teme «BakHeimmme Kiacchl HEOPTaHHMYECKUX
COCIMHEHUIN.

IMepuoauuecknii 3axkoH u Ilepuoguyeckas cucrema xumudeckux 3aemenToB JI. U. Menjaeneena.
Ctpoenue atoM0B. XumMu4eckasi cBsizb. OKUCINTETbHO-BOCCTAHOBUTE/IbHbIE PeAKIIUU

[lepBple mMOMBITKU KiIacCU(UKALMM XUMUYECKUX dyieMeHTOB. [loHsATHE O rpynmax CXOAHBIX
3JEMEHTOB (LIEJIOYHBIC U HIEIOYHO3EMENbHBIE METAJIIbI, TAJIOI€HbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE
00pa3yroT aM(OTEpHbBIE OKCUJIBI U THIPOKCH/IBL.

Ilepnonnueckuit 3akoH. Ilepmommyeckas cucrema xumuuyeckux daemeHtoB JI. M. Menneneesa.
Kopotkonepuonnas u qnmuaHonepuoanas ¢opmel [leprognueckoit cucTeMbl XMMHUYECKUX d7eMeHToB J]. 1.
MenneneeBa. Ilepuons! n rpymnmsl. @PU3MYECKUI CMBICI ITOPAIKOBOIO HOMEPA, HOMEPOB MEPHUOIA U IPYIIIIBI
3JE€MEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX siaep. M3oTombl. DnekTponsl. CTpoeHHE 3JIEKTPOHHBIX 000I04eK
aToMoB nepBbIX 20 xumudeckux 3nemenToB [lepuoanueckoit cucremsl [. 1. MenaeneeBa. XapakTepucTuka
XUMHYECKOI0 3JIEMEHTA MO ero nonoxkenuto B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHS paguyca aTOMOB XHMHUYECKHX JJIEMEHTOB, METAUIMUYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IPYIIIaM U NEPHUOJIAM.

3nauenue Ilepuommueckoro 3akoHa u Ilepumoanueckoil CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB s
pa3BUTHS Hayku U ipakTuku. [[. 1. MeHnneneeB — yu€HbIN U TpaxIaHUH.

Xumuueckasi cBsizb. KoBasieHTHast (MOdsipHAass M HEMOJSpHAas) CBSI3b. JIEKTPOOTPUILIATEIHLHOCTh
XUMHUYECKUX 3JIEMEHTOB. VIOHHAas CBS3b.

Crenenp okucieHus. OKHCIHTEIbHO--BOCCTAHOBUTEIbHBIE peakiuu. [Ipomecchl OKHUCICHHS U
BOCCTaHOBJIEHUSI. OKUCITUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3ydyeHrue oOpas3IoB BEIIECTB METANIOB M HEMETAJUIOB, B3aWMOJCHCTBHE THUAPOKCHAA IMHKA C
pacTBOpaMM KHUCJIOT M UIEJIOYEH, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX MMPUMEPBI OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PeakLUil (ropeHre, peakiuu pa3aoKeHUsl, COCUHEHN).

Meosicnpeomemmnoie ceasu

Peanuzamust Mexx MpeAMETHBIX CBSI3€M MPU U3YYEHUM XMMHHM B 8 KJlacce OCYIIECTBISIETCS 4depe3
HCIONB30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYUHBIX MOHSATHM, TaK W MOHSATHH, SBISIONIMXCS CUCTEMHBIMH
JUI OTJIENBbHBIX NTPEIMETOB €CTECTBEHHO--HAY4YHOI' O [IUKJIA.

OO01Iue ecTecTBeHHO--HAyYHbIC MOHATHUS: HAyYHBIN (DaKT, THIOTE3a, TEOPHsl, 3aKOH, aHAIIU3, CUHTE3,
KJIacCU(UKaus, MEepUOJUYHOCTh, HAOIIOJEHHE, SKCIEPUMEHT, MOJEIUpPOBAHHUE, W3MEpPEHHUE, MOJEIb,
SIBJICHUE.

dusnka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIbI, PAIUOAKTHBHOCTD,
MOJIEKYJa, SJCKTPUUYECKUU 3apsl, BEUIECTBO, TeNO, OO0bEM, arperaTHOe COCTOSHHME BEIIEeCTBA, a3,
(bu3nuecKkue BeIMYUHBI, eAMHUIIBI H3MEPEHUS, KOCMOC, TJIaHeThl, 3BE3/b1, CONHIIE.

buonorusi: porocunres, apixanue, buochepa.

I'eorpadusi: atmocdepa, runpochepa, MUHEpAbI, TOPHBIE TTOPOIBL, MOJIE3HBIE UCKOMAeMble, TOILIUBO,
BOJIHBIE PECYPCBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUSI MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3OBaHMs TOCTUTAIOTCS B
XoZle OOy4YeHHS XHMHH B €IUHCTBE Y4e€OHOM M BOCHUTATENBHOM JEATENIbHOCTH B COOTBETCTBUHU C
TPAAUIITMOHHBIMUA POCCUHCKUMH COLIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSATHIMU
B 0o0I1eCcTBE MpaBUIaAMU U HOPMaMH MOBEJICHUSI U CIIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS
Y COIMAIM3AIIMN 00YyJarOIIUXCsl.

JIMYHOCTHBIE pPE3yJbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOACTBOBATHCS CHCTEMOU
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN M pacIIMPEHUE OMNbITA AESITEIILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTHu:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOILEHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY M HAyYHOMY HacCJEIHIo,
MOHMMAaHUS 3HAYEHUS XUMUYECKOW HAyKH B JKU3HU COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh
JOCTOBEpHOU MH(pOpMaINHel 0 MEPETOBBIX JOCTHKEHUSX U OTKPBITUSX MUPOBOW M OTCUECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpa’kIaHCKOr0 BOCIIMTAHMSA:

MPEACTABJICHHUS] O COLUAIBHBIX HOPMAaX M MPaBWJIAX MEKJIUYHOCTHBIX OTHOIIEHHUHW B KOJIJIEKTHBE,
KOMMYHUKATHBHON KOMITIETEHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, y4eOHO-UCCIEI0BATEIILCKOM, TBOPUECKOM
U APYrUX BUAAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOMN AEATEIIbHOCTH IIPU BHIMOJIHEHUH
yueOHBIX, MO3HABATEJIbHBIX 3a]a4, BBINOJHEHUU XHUMHUYECKUX OHKCIEPUMEHTOB, CO3/JaHUU Y4eOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B MPOIIECCe 3TOW yuyeOHOW NesaTeNnbHOCTH,
FOTOBHOCTH OLICHUBATh CBOE IOBEACHUE U IOCTYINKH CBOMX TOBAPUUIEH C IMO3UIMM HPABCTBEHHBIX U
MPAaBOBBIX HOPM C YYETOM OCO3HAHHUSI NIOCJIEICTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEJCTABICHNUS O BEIIECTBE M XHWMHUYECKOW peakluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH M COCTaBJISIOLUIME OCHOBY Ul MOHMMAHHMS CYLHIHOCTH Hay4yHOH
KapTUHBl MHpa, IPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Ppa3BUTHsI MPHUPOJBI, B3aUMOCBS3IX
4eJI0BEKA C IPUPOAHON CPEIOH, O POJIM XMMHUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTelIbHbIE MOTHBBI, HalpaBJieHHbIE Ha MOJYYEHHE HOBBIX 3HAHHUI MO XUMHUHU, HEOOXOIMUMBIE
s OOBsACHEHHMA HaONI0JJaeMbIX TPOLIECCOB M SBJICHWH, IO3HABATEIbHOH, WH(POPMALMOHHON U
YUTATEIbCKOM KYyJIbTYpPhl, B TOM YHCJIE HAaBBIKOB CAMOCTOATEIbHOW pabOThl € y4eOHBIMU TEKCTaMU,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMU CPEICTBAMH UH(DOPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOY4YeHHMIO M T[O3HAHMIO, JIO003HATETBbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caMOoOOpa30OBaHMIO, TMPOCKTHOM M HCCIEIOBATEIbCKOW  JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIMpPaBJIEHHOCTU U YPOBHSI 00YYEeHHUSI B TAIbHEUIIIEM;

4) popMupOBaHNS KYJIbTYPbI 3/I0POBb:

OCO3HAHHWE LIEHHOCTH J>KW3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0pOBbIO, YCTAHOBKH Ha
3I0pOBBIA 00pa3 KHU3HU, OCO3HAHUE IOCJIEACTBUA W HENPUITHE BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOToJ1s1, HAPKOTUKOB, KYpEeHHUsI), HEOOXOAUMOCTH COOJIIOJICHUS MpaBUJl OE€30MMaCHOCTH MPU OOpAaIlEHUH C
XMMHYECKMMH BEUIECTBAMU B OBITY U PEAIbHOM JKU3HU;

5) TpynoBOro BocnuTaHuUs:

MHTEPEC K MPaKTHUYECKOMY H3YyUEHUIO mpodeccuil U Tpyaa pa3iudyHOro poja, yBakeHUE K TpyAy U
pe3yapTaTaM TPYJIOBOW JEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHUS IPEIMETHBIX 3HAHUM IO
XUMHH, OCO3HAHHBI BHIOOp WHIAMBUAYAIbHON TPAGKTOPUM MPOMOIKEHUS OOpa3oBaHHs C YUETOM
JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIEIIHOMI
poheCCHOHATBLHON NEATEIbHOCTH U Pa3BUTHUA HEOOXOAWMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B
npodecCHOHANBHOM cpee;

6) 9KOJIOrHYECKOr0 BOCIIUTAHUS



HKOJIOTHYECKH I1eJIecO00pa3HOoe OTHOIIEHUE K MPUPOJE KaK UCTOUHUKY JKU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHUSA, IMOHMMAaHUE LIEHHOCTH 3/I0pOBOrO0 M Oe30macHOro obpa3a JKHU3HH, OTBETCTBEHHOE
OTHOIIIEHNE K COOCTBEHHOMY (PH3UYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTU COOIIOICHUS
IIpaBUJI 0€3011aCHOI0 IIOBEJCHUS IPU pabOTe € BEIIECTBAMH, a TAK)XKE B CUTYallUAX, YTPOXKAIOLIUX 30POBbIO
M KM3HH JTIIOJICH;

CIIOCOOHOCTH TPHUMEHATh 3HAHMs, IOJyyaeMble NpU H3YYECHMM XUMMHM, IJIs pELIeHUs 3ajad,
CBA3AHHBIX C OKpYXKAlOLEHd NPUPOAHOW CPEAOH, AJI1 IOBBIILICHHWS YPOBHS 3KOJIOTMYECKOM KYJBTYpHI,
OCO3HAHUS TI00aTBHOIO XapaKTepa HKOJOTMUECKUX MPoOIeM U MyTel MX pelIeHus: MOCpeICTBOM METO0B
XUMHH, OKOJIOI'MYECKOrO  MBIIUIEHHS, YMEHMSI PYKOBOJCTBOBATbCS MM B  IIO3HABATEJIbHOM,
KOMMYHHUKATUBHOM U COLMAIbHON IIPAKTUKE.

METANIPEAMETHBIE PE3YJIbTATbI

B cocraBe mMeTanpeaMeTHBIX Pe3yIbTaTOB BBIIEISAIOT 3HAUUMBIE Il (POPMHUPOBAHUS MUPOBO33PEHHUS
oOlLeHayYHbIe MOHATHS (3aKOH, TEOpHs, NMPHHLMII, TMIIOTe3a, (PAaKT, CUCTEMA, IPOLECC, SKCIEPUMEHT U
JpYroe.), KOTOpbIE UCIIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX IPEAMETaxX U IO3BOJISIOT Ha OCHOBE
3HaHUN M3 ITUX MpPeIMETOB (OPMUPOBATH IPEJICTABIECHUE O LEIOCTHOM Hay4yHOH KapTHHE MHpa, U
YHUBEpCaJbHble Yy4eOHblE JeWCTBUA (TIO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATHBHBIE), KOTOpHIE
obecrieunBa0T (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHHUIO
y4eOHOI IeSTENbHOCTH.

ITo3naBaTesIbHBIC YHHBePCAJIbHBbIC Y4eOHbIC AeliCTBUS

Ba3zoBble Jioruyeckue aeiicTBUA:

YMEHUS UCHOJIb30BATh MPUEMBI JJOTHUECKOT'0 MBIIIJICHHUS] IPU OCBOCHUH 3HAHUM: PACKpPBHIBATH CMBICI
XUMHYECKUX TMOHATHH (BBIACNATh UX XapaKTEepHblE MPU3HAKH, YCTAaHABIMBATh B3aUMOCBA3b C JPYTHMMHU
MOHSATHUSIMH ), HCTIONIb30BaTh MOHATHUS /ISl OOBSICHEHHS OT/ICNIbHBIX (hAaKTOB U SIBICHUH, BHIOUPATh OCHOBAHHUS
U KpUTEpUH Uil KJIACCU(PUKAIMKM XUMHYECKUX BEILECTB M XUMMUYECKMX pEaklUil, yCTaHaBIUBaTbh
IIPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXIy OOBEKTAaMU H3Y4YEHUs, CTPOUTH JIOTMYECKUE PaCCYXACHUS
(MHIYKTUBHBIE, IEAYKTUBHBIE, [10 aHAJIIOTUN), JIeTIaTh BHIBOJIbI M 3aKIIIOUCHMUS;

YMEHHE TPUMEHATh B TMpOLEcCe I[O3HAHUS TMOHATHS (MPEIMETHBIE U  METalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yEMble B XUMHH, ITPE0OPa30BbIBATh LIMPOKO MPUMEHSEMBIE B
XUMHHM MOJEJIbHBIE IMPEACTABICHUS — XUMHYECKHM 3HaK (CHMBOJI 3J€MEHTa), XUMUYecKas (opMmyna u
ypaBHEHHE XHMHUYECKOM pEaKIMH — MPH PEUICHHU YyueOHO-IO3HABaTEIbHBIX 3a/lady, ¢ Y4YETOM 3THUX
MOJIETbHBIX MPEJICTABICHUN BBISBIATh U XapaKTepU30BaTh CYILIECTBEHHbIE MPU3HAKU U3Y4aeMbIX 0ObEKTOB
— XHMMHYECKUX BEIIECTB M XMMHUYECKUX pEaKLUMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NPUYHUHHO-
CIJIC/ICTBEHHBIE CBSI3M U IPOTUBOPEUMSI B U3Y4aeMbIX MTPOLECCaX U SBICHUSX.

Ba3oBble uccienoBarebcKue AeiicTBUS .

YMEHHUE HCIIONIb30BaTh IOCTABICHHbIE BONPOCHl B KaueCTBE HMHCTPYMEHTA IO3HAaHUS, a TaKkke B
KayecTBE OCHOBBI I (POPMUPOBAHMSI TUIIOTE3BI 10 TPOBEPKE IPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKCHMII;

npuoOpeTeHre OombplTa [0  IJAHUPOBAHUIO, OpPraHU3alMM W HPOBEICHHIO  YYECHMYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJIOM IPOIIEcca, CAaMOCTOSTEIHHO IPOTHO3UPOBATh €r0 Pe3ysbTar,
¢dbopmynupoBaTh 0000IIEHNS U BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIIEOBAHUS, COCTABIIATh
OT4€T 0 MpojeIaHHON padorTe.

Padora ¢ unopmanuei:

yMEHHE BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH MHPOPMALIMIO Pa3IMUHBIX BUIOB U (HOpM
NPEJCTABICHUSA, MOIYYaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAyYHO-TIOMYNApHAs JIUTEpaTypa XUMHUYECKOTO
COJIep>KaHuUsl, CIpPaBOUHBbIE MOCOOMs, pecypchl VMHTepHeTa), KpUTUYECKH OLEHHBAaTh MPOTUBOPEUYHUBYIO U
HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE MPHUMEHATh pa3iIMyHble METOABl M 3alpochl IpU TOUCKEe M oTOope HHpopMamuu u
COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOMUMBIX JUIS BBIOJHEHHS YYEOHBIX W IO3HABATENBHBIX 3aj]ad
ONpENeNEHHOrO  TUMNA, MPUOOpETeHHWe OombITa B 00JACTH  UCHOJNB30BaHUS  MH(OPMALMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTUM, OBJIAJICHUE KYJIbTY POl aKTUBHOTO MCIIOIb30BAaHUS PA3JINYHBIX TOMCKOBBIX



CHUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMaJbHYIO (QopMy MpeAcTaBieHuss uHoOpManuu U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECTOKHBIMU CXEeMaMHU, AharpaMMaMu, ApyruMu opmamu rpa@uku u
AX KOMOHMHAIIMSAMH;
YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATh B Mpollecce YYeOHOH U MCCIeI0BaTeIbCKON e TeIbHOCTH
MH(OPMAITMIO O BIMSHUHM TPOMBINUICHHOCTH, CEIhCKOTO XO34WCTBA W TPAHCIOPTAa HA COCTOSHUC
OKpY’Karolel NpUpOAHON CPEBI.
KoMMyHuKaTHBHBIE yHUBEPCAIbHbIE YUeOHbIe 1eiiCTBUS:
YMEHHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auanora u (WiM) AUCKYCCHH) MO CYIIECTBY 00CYXIaeMO TEMBI,
(hopMyIMpOBaTh CBOM MPEUIOKEHUSI OTHOCUTEIILHO BHITIOTHEHUS MPEUIOKEHHON 3a1a49H;
YMEHUsl TMPEICTaBJIATh IOJYyYEHHBIE pe3ylbTaThl IO3HABATEIbHON JEATEIBHOCTH B YCTHBIX U
MHUCHbMEHHBIX TEKCTax; JeNiaTh MPE3CHTAIMIO PE3YJIbTAaTOB BBIMOJHEHUS XHWMHUYECKOTO SKCIEPUMEHTA
(;mrabopaTopHOro omnbITa, 1a00paTOPHOM PabOThI 1O UCCIIEAOBAHUIO CBOMCTB BEUIECTB, y4€OHOI'0 IPOCKTA);
yMEHHsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IIO3HABATEIbHOW U
HCCIIE/IOBATEIbCKON JICSTEIPHOCTH TNPU PELICHUH BO3HUKAIOUIMX IPOOJeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB U COTJIAaCOBaHMs MO3ULUN (00CYX)AeHUS, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI», KOOPAUHALIUS
COBMECTHBIX JICHCTBHA, ONpPEIeTICHUE KPUTEPHUEB TI0 OIIEHKE KaueCTBa BHIMIOJIHEHHON pa0OThI U APYyTHE).
PeryasiTuBHbIC YHUBepCaAJIbHbIE YYeOHbIE 1eliCTBUA:
YMEHHE CaMOCTOSITENIbHO  ONpENeNsITh LEeIH  JIeSTeNIbHOCTH, IUIaHMpPOBaTh, OCYILIECTBIATH,
KOHTPOJIIUPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO JIEATENbHOCTh, BBIOMpATh Haubolee
s dexTuBHBIC CIOCOOBI pelIeHrs] y4eOHBIX M TO03HABAaTEIbHBIX 3a7ad, CAMOCTOSITEIIbHO COCTABIISITH WIIH
KOPPEKTUPOBATh MPEUIOKEHHBIN aNroOpuT™M JIEUCTBUN MPU BBINOJHEHUU 33laHUN C YYETOM MOIY4YEHUS
HOBBIX 3HaHHI 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKITUAX, OIIEHUBATh COOTBETCTBUE MOJTYyUYESHHOTO
pe3ynbTara 3asBJIEHHON IeJId, YMEHUE MCMOJIb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI, MpEAjiaracMbie B
YCJIOBUH 3aJJaHUM.
HNPEAMETHBIE PE3YJIBTATHI
B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHIO 00S3aTENbHOIO COAEPIKAHMS, YCTAHOBJICHHOIO
TaHHOU (henepanbHON pabodeid MporpaMMoOid, BBIICISIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAYYHBIC 3HAHUS,
YMEHHsSI M CIIOCOOBI ACWCTBUM, crienuduyecKkue Ais MpeAMETHON o0nactu «XUMUS», BUIBI A€ATEIHbHOCTH
M0 TIOJIYYEHUIO HOBOI'O 3HAHMS, €ro HHTEPIPETAlUH, MPEoOpa30OBaHUI0 M TMPUMEHEHUIO B Pa3TMYHBIX
y4eOHBIX U HOBBIX CUTYAITUSX.
K xonmy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh
chOpMUPOBAHHOCTH Y O0YUAIOITNXCS YMEHUIA:
® DACKpBIBATh CMBICII OCHOBHBIX XMMHMYECKUX IOHSATHUM: aTOM, MOJEKYJa, XUMHUYECKUU 3JIEMEHT,
IIPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCUTEJIbHAsA aTOMHAsi U MOJIEKYJsIpHasi Macca, KOJIMYECTBO BEIlleCTBa, MOJIb, MOJISIpPHAs Macca,
MaccoBas O XMMHUYECKOTO 3JIEMEHTa B COEJAMHEHMM, MOJSIPHBIM OOBEM, OKCHJ, KHCIIOTa,
OCHOBAaHHWE, COJIb, JJEKTPOOTPHULATEIBHOCTb, CTENEHb OKHUCICHHS, XUMHUYECKas peakius,
KJIaccu(UKaIMs PEakiMii: Peakiuyd COSAUHEHUs, PEaKIUH Pa3JIOKCHHS, PEaKIUU 3aMEIICHHUS,
peakuu o0MeHa, 3K30- U IHAOTEPMUUYECKUE PEaKIUH, TETIOBOH d(eKT peakmuw, siApo aroma,
AJIEKTPOHHBIN CIIOM aroma, aTOMHasi OopOuTallb, paJlyC aromMa, XMMHYEcKas CBsI3b, MOJSpHAs U
HETOJISIpHAs KOBAJICHTHAs! CBA3b, MOHHAsl CBs3b, UOH, KaTHOH, aHUOH, PAacTBOP, MaccoBas JIOJIS
BellecTBa (IIPOLEHTHAsI KOHLIEHTPALIMsI) B PaCTBOPE;

® IUUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XUMHUYECKHUX IMOHSATHNA M TMPUMEHSATH 3TU TMOHATHUS TIPU
OMMCAHUU BEUIECTB U UX MPEBPALLECHU;

® IICTIOJIB30BATh XMMHUYECKYI0O CHMBOJUKY Ui COCTaBlieHUS (OpMyNl BElIeCTB W YpaBHEHUI
XUMHYECKUX PEAKLIMI;

® OIIPENeNsSITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHUSAX, CTENEHb OKHUCICHUS
AJIEMEHTOB B OWHApHBIX COEJUHEHMSX, MPUHAAJICKHOCTh BEILIECTB K OIpPEAEIEHHOMY Kiaccy



COeIUHEHMH 1Mo GopMyliaM, BUJI XUMHYECKON CBs3M (KOBAJCHTHAs W MOHHAs) B HEOPTaHUYECKUX
COEIMHEHMUSIX;

e packpbiBath cMmbici [lepuogumueckoro 3akoHa . M. MenpaeneeBa: 1€MOHCTPUPOBATH MOHMMAHUE
MEPUOJINYECKOM 3aBUCHUMOCTHM CBOWCTB XMMHUYECKHMX OJJIEMEHTOB OT MX IIOJOXKEHHUS B
[Teproanueckoil cucteme, 3aKOHOB COXPAHEHHSI MacChl BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUsI, 3aKOHa ABOraipo;

® ONIUCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuonnyeckoil CHCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3jinyaTh MOHATUS «riaBHas noxarpynna (A-rpynmna)» u «nodounas noxarpynna (b-
rpymnma)», Maible U OOJbIINe MEPUO/Ibl, COOTHOCUTh 0003HAUEHHUS, KOTOPbIE UMEIOTCS B Tabyuliie
«Ilepuonnueckas cucrema xumuueckux osneMeHtoB Jl. WM. MenaeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX D3JEMEHTOB (COCTaB W 3apsi sjapa, obliee
YHCJIO AIEKTPOHOB U paclpeiesieHUue X MO AIEKTPOHHBIM CII0SIM);

® KJ1acCU(UIIUPOBATH XMMHYECKHE AJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUUYECKUE PEaKIUu (110
YHUCITY ¥ COCTaBY YYACTBYIOIINX B PEAKIIMHU BEIIECTB, M0 TEIJIOBOMY 3D PeKTy);

® XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA BEUIECTB pAa3JUYHBIX KIACCOB,
MOATBEPKIasi ONMMCAHUE MPUMEPAMU MOJEKYJSIPHBIX YPABHEHHI COOTBETCTBYIOLIMX XWMHUYECKHX
peakuui;

® [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAUECTBEHHOI'O COCTaBa, BO3ZMOXXHOCTH
MIPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBUSX;

® BBIYUCIIATh OTHOCUTEJIBHYIO MOJEKYJISPHYIO U MOJIIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIeMeHTa 1o (opMyle COENWHEHHUs, MacCOBYIO IOJI0 BelIecTBa B PacTBOpE,
MPOBOAUTD PACUYETHI O YPABHEHHUIO XUMUYECKON PEAKIINH;

® IPUMEHSITh OCHOBHBIE OIEpPAlUU MBICIUTEILHON JESTENIbHOCTH — aHAJIU3 U CHUHTE3, CpaBHEHUE,
000011eHIe, CUCTEeMATU3alINI0, KJIaCCU(PUKAIUIO, BBISABICHNUE PUYMHHO--CJICJICTBEHHBIX CBSA3EH —
JUIsL U3YyYEHUS CBOMCTB BEUIECTB M XMMMUECKHUX PEAKLIMM, €CTECTBEHHO-HAYYHbIE METOJIbI
MO3HaHUs — HAOJIOICHHE, U3MEPEHHE, MOACTUPOBAaHUE, SKCIIEPUMEHT (pealibHbBIN 1 MBICIICHHBIH );

e ClIe/IOBaTh IpaBWiIaM MOJIb30BaHUS XMMHMUYECKOM NOCyn0l M 1ab0paTOpHbIM 00OpylOBaHUEM, a
TaK)Ke MpaBUJiaM OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIUSMHU O BBITOJHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OIBITOB IO MOJYYEHHIO M COOMpPAHUIO Tra3000pa3HbIX BEIIECTB
(Bomopoa ¥ KHUCIOPOJa), MPUTOTOBIIEHUIO PACTBOPOB C OMNPEAETIEHHONM MaccoBOW Joiei
PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M TNPOBOAWTh XHUMHYECKHE HKCIIEPUMEHTHI 10
paclo3HaBaHHWIO PACTBOPOB INEJIOYEH UM KHUCIOT C IIOMOIIBIO HMHAWKATOPOB (JaKMyc,
dbenondTanenH, METUIIOPAHXK U IPYTHE).

COJAEP/KAHUE OBYYEHMUSA 9 KIIACC

BemecTBo M XUMHYeCKas peaKkuusi

[lepnonnueckuit 3akoH. Ilepmommyeckas cucrema xumuueckux daemeHtoB JI. WM. Menneneesa.
Crpoenne aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBONCTB XMMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX
MIEPUOAOB, KK, KalblUs U UX COCAUHEHNN B COOTBETCTBHH C ITOJIOKEHUEM DJIEMEHTOB B Ileproandeckon
CUCTEME U CTPOEHHEM HX aTOMOB.

Crpoenue BemecTBa: BHIbl XUMHYECKON CBS3H. THIBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccugukanuss m HOMEHKIAaTypa HEOPraHMYeCKHUX BEIIEeCTB. XMMHMYECKHE CBOMCTBAa BEIIECTB,
OTHOCSIILIUXCS K Pa3IMYHbIM KJaccaM HEOPraHMYECKUX COEAMHEHUN, T€HETUYecKasl CBsI3b HEOPTaHUYECKUX
BEIIECTB.

Knaccudpukanuss XUMHYECKHX peakuuid MO pa3JuyHbIM MpU3HAaKaM (10 4YHUCIY U COCTaBy
YYacTBYIOIIMX B PEAKIMHU BELIECTB, MO TEMJIOBOMY 3(PQEKTy, MO H3MEHEHHUIO CTENEeHEH OKHCICHHS
XUMHUYECKHUX 3JIEMEHTOB, MO OOpaTMMOCTH, IO Y4YacTHIO KaTajau3aropa). DJK30- U JHAOTePMHUYECKHE
peaxkuu, TEepPMOXUMHUUECKUE YPABHEHHUS.



[TonsiTue 0 ckopocTH XUMHUYECKOW peakuuu. [ToHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX
peakiusix. [loHsTHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o karanmuze. [lonsTue o
XMMHYECKOM paBHOBeCHHM. DakKTOphl, BIMSIOLNIME HAa CKOPOCTh XMMMUYECKOM peakluuu M IOJI0KEHUE
XUMHUYECKOT O paBHOBECHSI.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, JJIEKTPOHHBIN Oananc OKHCIIUTENBHO-
BOCCTAHOBUTENBHON peakiuu. CocTaBieHHE YpaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIUid C
WCTIOJNIB30BaHMEM METO/Ia AJIEKTPOHHOr0 OaaHca.

Teopust 2NEKTPONUTUUECKON TUCCOLMALMU. DJIEKTPOJIUTBI U HEIEKTPONUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M AKMCCOLUAIMN BEUIECTB C PA3IMYHBIMH BHJIAMU XUMHYECKOW cBsi3u. CTENeHb AMCCOLUAIINH.
CunbHble U criabble JIEKTPOJINUTHL.

Peakuun wuoHHOro oOMeHa. VYcioBHS NPOTEKaHUs peakuuid HOHHOrO OOMEHa, IIOJHBIE H
COKpaIll€éHHbIE HOHHBIEC ypaBHEHUs peakinil. CBOMCTBa KUCIOT, OCHOBAaHUH U COJIEH B CBETE MPECTaBICHUM
00 3NeKTpOIUTHYECKOl nucconnanuu. KauecrBennble peakiiny Ha HOHBL [ToHsTHE O rUapONIU3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOZENSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB U
HeMeTalioB (rpadura W anmasa), CIOKHBIX BEIIECTB (XJOpHUIa HATPHs), MCCIEIOBaHUE 3aBUCHUMOCTH
CKOPOCTHM  XMMHYECKOM  peakiuuu OT  BO3JACHCTBUS  pa3NUYHBIX  (AKTOPOB,  HCCIEIOBaHUE
3JIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, MPOIIECCa AUCCOLMALIMM KUCIIOT, IIeouel U conel (BO3MOXKHO
UCIOJNIb30BAaHUE BHJIEO MATEPUAIOB), IPOBEAECHUE OIBITOB, WJUIIOCTPUPYIOIIMX HPU3HAKU IPOTEKaHMS
peakunii WOHHOTO oOOMeHa (oOpa3oBaHHME OcCaaKa, BBIACICHHE Ta3a, 0Opa3oBaHWUE BOJBI), OMBITOB,
WUTIOCTPUPYIOIUX ~ TPUMEPbl  OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEakUuil  (TopeHue, peakuuu
pa3iIoXKeHUs], COSMHEHHMs), paclio3HaBaHHE HEOPraHWYECKUX BEIIECTB C MOMOIBI0 KAUECTBEHHBIX peaKIUi
Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTasibl 4 MX coeUHEHUSA

OOmiast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOCHHMS AaTOMOB, XapaKTepHbIE CTENEHH
okucnenus. CTpoeHue U (puU3NUecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIoreéHOB. XMMHUYECKHE CBOIMCTBA Ha
npuMepe xJjiopa (B3aMMOZEHCTBHE C MeTaUlaMM, HEMETalllaMu, LiesnodaMu). XsopoBopopox. ComnsHas
KHCIIOTa, XMMHYECKHUE CBOMCTBA, IIOJIy4€HHE, NpHUMEHEHue. JlelicTBHE XJopa W XJIOpPOBOLOpPOJA Ha
OpraHu3M yesoBeka. BaxkHeiume XJ10pu/Ipl U UX HaX0XKACHHUE B IPUPOJIE.

OOmiast xapakTepucTuka 371eMeHTOB VIA-rpynnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
creneHd okuciaeHus. CrtpoeHue M (U3HUECKHE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOJAa U CEpHI.
AnnorponHsle MOAM(UKALIMK KUCIOPOAa U cepbl. XUMUYECKHEe CBOWCTBa cepbl. CepoBOAOpPOI, CTPOCHHUE,
¢busznueckue U XxuMHueckue cBoiicTBa. OKCHIBI cepbl KaK MPEICTABUTENM KUCIOTHBIX OKcujoB. CepHas
KHACIOTa, (U3UYECKUE M XHMUYECKHE CBOMCTBA (OOIIME Kak TMpeACTaBUTENs Kiacca KUCIOT H
cnenuduueckue). XuMUUYECKHE peakllny, JIeKallle B OCHOBE MPOMBIIIIEHHOTO cr1oco0a MoIy4yeHus: CepHOI
kucioThl. [lpumenenne cepHoil kucinoTsl. Coln cepHO KUCIOTHI, Ka4eCTBEHHAs Peaklvs Ha Cylb(aT-noH.
Haxoxnaenue cepbl M €€ COeOUHEHHH B Mpupoae. XUMHUYECKOE 3arps3HEHHE OKPYXKAloIel Ccpeabl
COCUHEHUSIMU cepbl (KUCIIOTHBIE JOXAW, 3arpsA3HEHHE BO3JyXa U BOAOEMOB), CIOCOOBI €ro
IIPEOTBPALCHUS.

OO6mrast xapaktepuctuka 37aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTETIEHH OKHUCIIeHHUs. A30T, pacHpocTpaHeHHWE B TMpHpoae, (U3NYeCKHe U XUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mnpupone. AMMHAK, €ro (uU3MUECKHEe M XUMHYECKHE CBOWCTBA, MOJy4YeHHE H
npumeHerre. Conu aMMOHHUS, UX (U3WYECKHE U XUMHYECKHE CBOWCTBa, mpuMmeHeHue. KauecTBeHHas
peakiusi Ha MOHbI aMMOHHUA. A30THas KucCjioTa, e moiydeHue, (pU3ndyeckrue U XUMHUUYECKHE CBOMCTBa
(oOmme Kak mMpeAcTaBUTENS Kiacca KHUCIOT W crneuupuyeckue). Vcnonp3oBaHue HHUTPATOB M COJIEH
aMMOHHS B KayecTBe MHUHEpPaIbHBIX yHoOpeHuil. XUMHUYECKOe 3arps3HEHHE OKpY)KaloIlehd cpeabl
COCIMHEHUSIMH a30Ta (KUCIIOTHBIE JOX/AW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Docdop,
annorpornHbie Moaudukanuu Gocdopa, pusmueckne u xumuyeckue cpoictBa. Oxcupn dochopa (V) u



docdopHas kuciora, (pU3MUECKME W XUMHUYECKHE CBOWCTBA, monydeHue. lcmonp3zoBanue ¢ocdaroB B
KayecTBe MUHEPAJIbHBIX yI00pEHUI.

OO6mas xapakrepuctuka meMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIC
CTETEHU OKHCIIECHHUA. YTIEpOo/, aJlJIOTPOIHbIe MOAU(UKAIIMY, paCIPOCTpaHEHUE B Mpupozae, Gu3ndecKue u
XHUMUYecKHe cBoicTBa. Ancopouusi. KpyroBopor yrinepoaa B npuposae. OKCHIbI yriiepoa, ux (pusndeckue
U XMMHUYECKHE CBOMICTBA, IEMCTBHE HAa KUBBIC OPTaHM3MbI, MOJYUYEHHE M MPUMEHEHUE. DKOJIOTHYEeCcKue
npoOJeMbl, CBA3aHHbIE C OkcuaoMm yraepoxa (IV), rumoresa riio0anbHOrO TMOTEIUICHUS KJIMMAaTa,
MApHUKOBBIN YPPeKT. YTonpHas KUCIOTa U €€ COIH, UX (U3NUYECKUE U XUMHUECKHE CBOMCTBA, MOIy4YEeHUE U
npumenenue. KauectBenHasi peakius Ha kapOoHaT-uoHBI. Mcnonb3oBanue kapOOHATOB B OBITY, METUIMHE,
IIPOMBILIIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHavanbHbIe TOHATHSA 00 OPTAaHUYECKUX BEIIECTBAX KaK O COEAUHEHHX yriepoja (MeTaH, 3TaH,
STHUJIEH, alleTUIJIEH, ITaHOJ, TJIULEPUH, YKCyCcHas KucioTa). [I[pupoHble HCTOUHUKH YIIIEBOAOPOIO0B (Yrodb,
MPUPOIHBIA Ta3, HeDTh), MPOAYKTHl MX MepepaboTku (OCH3WH), MX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHEe 0 OMONIOrMYECKH BaXKHBIX BEIECTBAX: )KHUpaX, O€IKaX, YIIIeBOJaxX — U UX POJIM B KU3HU YEIOBEKA.
MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPIraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usmvecknue M XMMHUYECKHE CBOWCTBA, MOJydeHHE M mpuMeHeHHne. CoequHEeHus
KpemHus B npupoje. Obuue npeacrasienus 00 okcune kpemuus (IV) u kpemauneBoit kucnore. CUITHKATHI,
UX UCIOJb30BaHHE B OBITY, B NPOMBIIUIEHHOCTH. BaxkHeilne CTpOUTENbHbIE MaTepuaibl: KepaMmuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobaembl 0e30macHOro UCIONb30BAHUS CTPOUTENIBHBIX MaTEpUaIOB
B MOBCEHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3ydYeHHe oOoOpa3l[0OB HEOPraHMYECKHUX BEIECTB, CBONCTB COJSIHOM KHCIIOTBHI, IPOBEJICHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBI U HAOIIOICHUE TPU3HAKOB UX MPOTEKAHMS, OIBITHI, OTPAXKAIOIINE
¢buznueckne M XMMHUYECKHE CBOICTBAa TaJIOT€HOB M UX COEOUHEHHH (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C OOpa3laMu XJOPHAOB (TaJOreHUIO0B), O3HAKOMIICHHE C OOpaslamMu
ceppl U €€ coeIuHEHUSMHU (BO3MOXKHO HCIIONb30BaHHE BHJIEOMAaTEpPHANIOB), HAOIIOJEHHE Ipolecca
oO0yrnuBaHMUs caxapa TOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOW KHCIOTHI, M3Yy4EHHE XHUMHYECKHX
CBOMCTB pa30aBIIEHHONW CEPHOM KHUCIOThI, IMPOBEJCHHE KAaYeCTBEHHOW peakiuu Ha cyabhaT-uoOH WU
HaOJI0/IeHNe MpU3HaKa e€ MPOTeKaHus, O3HAKOMJIEHUE ¢ (PU3NYECKUMHU CBOWCTBaMHU a30Ta, (ocdopa u ux
COeJIMHEHUH (BO3MOXHO HCIIOJIb30BaHUE BHJEOMATepHalioB), oOpa3llaMd a30THBIX M (HocOopHBIX
ynoOpeHuii, moigydyeHHe, CcoOMpaHuEe, pAclO3HaBaHWE M M3YYEHUE CBOMCTB amMMHuaka, IPOBEJICHHUE
Ka4eCTBEHHBIX pEakluii Ha MOH aMMOHHUSA U (QochaT-MOH M HU3yYeHHE NPU3HAKOB HUX MPOTEKaHUs,
B3aMMOJICMCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C Menbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB), HM3y4CHHE MOJICNeH KPHUCTAUIMUECKUX PpEmETOK anmasza, rpaduta, QysuiepeHa,
O3HAKOMJICHHUE C MPOLIECCOM aJICOPOLIMH PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IIPOTUBOrasa, MoJy4eHue, cOOMpaHue, paclio3HaBaHUE U U3y4E€HUE CBOMCTB YIJIIEKHCIIOro rasa, poBeACHHE
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CHJIMKAT-UOHBI M M3YyYEHUE TPU3HAKOB HX MPOTEKaHMUS,
O3HAKOMJICHUE C MPOIYKIUEH CHUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHNUE SKCIEPUMEHTAIBHBIX 3334 I10
Teme «BaxHelne HeMeTabl U X COSIMHEHUS.

MeTaJ1bl M X COeIMHEHH S

OOmiast XapakTepHCTUKAa XUMHUYECKUX JJIEMEHTOB — METaJJIOB Ha OCHOBAaHMU HX TIIOJIOKEHHS B
[Tepuoguueckoit cucreme xumuueckux sneMeHToB [[. M. MenneneeBa u crpoeHuss atomoB. CTpoeHHE
MeTajlIoB. MeTtamudeckasl CBsI3b U METAINIMYECKas KpUCTaNInYecKasl peliéTka. DIEKTPOXUMUYECKUI Pl
HanpsbkeHu metayuioB. Dusnueckue W XUMHYECKHE CBoOicTBa MeTaiioB. OOmue crnocoObl MONy4eHHs
MeTasuioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI MX OT Koppo3uu. CruiaBbl (CTaib,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U POMBILIUIEHHOCTH.

[[lesounbie metamibl: nonoxkeHue B lleprogmueckoil cucrteMe XumMuyeckux siaeMeHToB J[. W.
MenzeneeBa, CTpOCHHE WX aTOMOB, HaXOKJeHUE B mpupoae. Ouznyeckne M XUMHUYECKUE CBOWCTBA (Ha



npuMepe Hatpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUA U Kaius. [IpumMeHeHue menouHbIX METauioB U
UX COSOUHEHUMN.

[[leroyHO3EMENBHBIE METAJUIBI MAarHUM M KalbLUK: TMonoxkeHue B Ilepuoguueckoil cucreme
xuMuyeckux 3neMeHToB [[. 1. MenneneeBa, cTpoeHHE UX aTOMOB, HAXOXKJI€HHUE B ipupoze. Puznueckue u
XMMHYECKHUE CBOMCTBA MarHusl M KanbliMsl. Baxuelne coeTuHEHUs Kaublus (OKCUA, THIPOKCHUI, COJIH).
XKécTtrocTh BOABI M CIIOCOOBI €€ yCTpaHEHHUSI.

Amomunnil: nonoxenue B llepuogudeckont cucreMe xuMmuueckux sneMeHToB [[. M. Menneneesa,
CTpOEHHUE aToMa, HaXOXAeHUE B npupoje. PU3nueckue 1 XUMHUYECKHe CBOMCTBA aIFOMUHUS. AM(OTEepHbIe
CBOWCTBA OKCUJA U THJIPOKCHU]IA AIIFOMUHHSI.

Kenezo: nonoxenue B llepuonunueckoin cucreme xumuueckux syeMmeHtoB [[. . Menneneesa,
CTpOGHHE aToMma, HaxokJeHue B mnpupoae. Pusznueckue U XUMHUYECKHE CBOWCTBa kene3a. OKCUIBL,
ruapokcu bl v conu xkenesa (II) u xenesa (I1), ux coctas, cCBOICTBA U TOTyYESHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE ¢ OO0pa3llaMd METAJUIOB M CIJIABOB, HMX (U3MYECKUMH CBOWCTBAMH, H3Yy4eHHE
pe3yabTaTOB  KOPPO3MHM METAUIOB  (BO3MOXKHO —HCIIONIb30BAHHWE BHJIEOMATEPHANIOB), OCOOEHHOCTEMH
B3aUMOJECHCTBUS OKCUAA KaJbl[Msl M HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUAIIOB),
HCCIIeTOBaHKE CBOMCTB KECTKOW BOJIBI, TPOIIECCa TOPEHHUS Kele3a B KUCIOPO/Ie (BO3MOXKHO HCIIOIb30BAHHE
BUJIEOMATEPHUAIOB), MPU3HAKOB IPOTEKAHHUS KAuECTBEHHBIX pEaKUUid Ha HWOHBI: MAarHus, KaJbLMs,
amomuHus, nuHKa, skene3a (II) m xemeza (II), memmu (II), HaGmromeHWe W OMHCAHHWE MPOLIECCOB
OKpalIMBaHUs IJIAMEHU MOHAMU HATpus, KaJlusg U KaJblus (BO3MOKHO HUCIIOJIb30BaHUE BUJEOMATEPUAIOB),
UCcCleoBaHne aM(OTEPHBIX CBOWCTB TUIAPOKCHIA QIIOMHHHS ¥ THAPOKCHIA LHWHKA, pPEIICHHE
SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelre MeTaibl U UX COSIUHEHUS».

XHMUA M OKPYKaKOLIada cpeaa

BemectBa 1 maTepualibl B MOBCETHEBHOW KM3HU YeslOBEKa. be3onmacHoe UCnoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObITy. [IepBas moMOIIb Py XUMUYECKHX OXKOTaX U OTPABICHUSX.

XuMuYeckoe 3arpsi3HEHHE OKpY»Karolleil cpenbl (MmpeenbHas TOMyCTUMAasi KOHLIEHTPAlLUs BEIIECTB,
nanee — [TJ1K). Ponb XxumMuu B pelIeHUH 3KOJIOTMYECKUX IIPoOIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3LoB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, TOJIMMEPHbBIE MAaTEPUAIIbI).

Mesicnpedmemmnuwie céazu

Peanmusanus MexXnpeaMeTHBIX CBs3€d NP H3YYEHMM XMMHU B 9 Kiacce OCYIIECTBISIETCA 4epes
HCIONB30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATUH, SBISFOMIUXCS CHUCTEMHBIMH
JUISL OTAEJIBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O IIMKJIA.

OOu1re ecTeCTBEHHO-HAYYHbBIC TOHSATHUS: HAYYHBIH (paKkT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CHHTE3,
KJlacCU(pUKaus, MepUOAUYHOCTh, HAOIIOJEHHE, SKCIIEPUMEHT, MOJEIUpPOBaHHE, W3MEpPEHHUE, MOJEIb,
SBJICHHE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTUsI, MAaTEPUAIIBI.

®uznka: Marepusi, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI, PaJIUOAKTUBHOCTD,
MOJIEKYJIa, IEKTPUIESCKUN 3apsi]], TPOBOJHHUKH, TIOIYIPOBOJHHUKH, AUIIEKTPHKH, (POTOAIEMEHT, BEIIECTBO,
TeNo, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs pelIETKa,
CIUIaBbI, (pU3MYECKUE BEIMYMHBI, €AWHULIBI U3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Connue.

buonorusti:  ¢orocunres, apixaHue, Ouocepa, dKocucTeMa, MHHEpaibHbIE  yIO0OpeHws,
MUKPORJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIEC BEILIECTBRA.

I'eorpadusi: atmocdepa, runpochepa, MUHEpaNbI, TOPHBIE TTOPOIBL, MTOJIE3HBIE UCKOMAeMble, TOILIUBO,
BOJIHBIE PECYPCBI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS I[TPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbHI



JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOILIEro oOpa3oOBaHMs TOCTUTAIOTCS B
XxoZle OOy4YeHHs XHMHH B €IUHCTBE Y4e€OHOM M BOCHUTATENBHOM JEATENbHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMU POCCUMCKUMHU COLIMOKYIBTYPHBIMU U JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSATHIMHU
B 00IIECTBE IPaBUJIAMU U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOMO3HAHMS, CAMOPA3BUTHUS
Y COLIMAIU3AIMU 00YyJaroUuXCsl.

JIMYHOCTHBIE pe3yNbTaThl OTPaXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN M pacIIMpPEHUE OMbITa JAEATEIbHOCTU Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTpHOTHYECKOT0 BOCTTUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUS K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY M HAYYHOMY HacCJIEUIO,
MOHMMAaHUS 3HAYEHUS XMMHUYECKOW HAyKH B JKU3HHU COBPEMEHHOrO OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh
JOCTOBEpHOU MH(pOpMaIHel 0 MEPETOBBIX JOCTHKEHUSX U OTKPBITUSX MUPOBOW M OTCUECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpa:kKAaHCKOT0 BOCIIMTAHMA:

MIPEJICTABJICHUS] O COLMAJIbHBIX HOpPMax W TMpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUU B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIIECTBEHHO IMOJIC3HOW, YU4eOHO-UCCIIEIOBATEIBCKOM, TBOPUECKON
U JPYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM NIESTENbHOCTH MPHU BBHITOTHEHUH
yueOHBIX, MO3HABATEJIbHBIX 3a]a4, BBIIOJHEHUU XHMHMUYECKUX DKCIEPUMEHTOB, CO3JaHUU YUEOHBIX
IIPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IPOILEcCe 3TOW yuyeOHOU NesaTenbHOCTH,
TOTOBHOCTH OLIEHHWBAaTh CBOE IMOBEACHHWE U TOCTYNKH CBOMX TOBApUIIEH C MO3UIUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE IPEJICTABICHHUS O BEIIECTBE M XHWMHUYECKOW pEaKlUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKHM U COCTABJIAIOIIME OCHOBY JUIsl TIOHUMAHHS CYINIHOCTH Hay4qHOU
KapTUHBI MHpa, NPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS MHPUPOABI, B3aUMOCBA3SX
YeNoBeKa C MPUPOIHON CPeloif, O POJIM XMMHUU B MTO3HAHUH 3TUX 3aKOHOMEPHOCTEHH;

[I03HABaTEJIbHbIE MOTHUBBI, HAlPaBJIECHHbIE Ha IMOJYYEHUE HOBBIX 3HAHUU MO XMMHHU, HEOOXOAWMBIE
Ui OOBsACHEHHS HaOMI0laeMbIX TPOLIECCOB U SBJICHMM, I03HABAaTENbHOM, HH(POpPMAIMOHHOW H
YUTATEIbCKOM KYyJIbTYpPhl, B TOM YHCJE HaBBIKOB CAMOCTOATEIbHOW pabOThl € y4eOHBIMU TEKCTaMU,
CIPAaBOYHOM JINTEPATYPOI, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOIOTUA;

UHTEpeC K OOYy4eHMIO M T[O3HAHMIO, JIOOO3HATENbHOCTh, TOTOBHOCTh U CIOCOOHOCTh K
caMOoOOpa3OBaHMIO, IPOSKTHOM M  MCCIENOBATENbCKOW JESITENbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTU U YPOBHSI 00Y4YEeHHUsI B TAIbHEHUIIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBb:

OCO3HAHUE ILIEHHOCTH >XU3HHU, OTBETCTBEHHOIO OTHOLICHHS K CBOEMY 3J0pPOBbIO, YCTaHOBKH Ha
3I0pOBBIH 00pa3 KHU3HU, OCO3HAHUE IOCJIEACTBUM W HENPUITHE BPEAHBIX IpPUBBIUEK (YINOTpeOIeHUS
QJIKOT0JIsl, HAPKOTHKOB, KypeHHs1), HEOOXOIUMOCTH COOIOCHHSI MPaBU 0€30MacCHOCTU MPU OOpAIICHUH C
XMMHYECKHMH BEUIECTBAMHU B OBITY M pEAJIbHOM JKU3HU;

5) TpynoBOro BocnuTAHUS:

MHTEPEC K MPaKTHUECKOMY M3YyUEHUIO npodeccuil U Tpyaa pa3iudHOro poja, yBaK€HUE K TpyAy U
pe3yapTaTaM TpPYIOBOW JEATENBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHMM IO
XUMHH, OCO3HAHHBI BHIOOp WHIAMBUAYAIbHONH TPACKTOPHM MPONOJDKEHUS oOpa3oBaHHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XMMHHU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIEIIHOM
npoheCcCHOHATBHONW NEATENbHOCTH U Pa3BUTHA HEOOXOJMMBIX YMEHUH, TOTOBHOCTH aJalTHPOBAThCS B
npodeccuoHanbHOM cpere;

6) 9KOJIOTHYECKOr0 BOCIIUTAHUS:

9KOJIOTMYECKH 11€JIeCO00pa3HOe OTHOIIEHHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHMSI, TMOHMMAaHHUE IIEHHOCTU 30pOBOrO W 0e30MacHOro olpas3a JKHU3HH, OTBETCTBEHHOE
OTHOIIIEHNE K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS



MpaBWII OE30MMaCHOTO MMOBECHUS MPU PadOTE C BEIIECTBAMH, & TAKKE B CUTYAIHIX, YTPOKAOIINX 3J0OPOBBIO
W SKU3HH JIFOJICH

CHIOCOOHOCTH TPUMEHSATh 3HAHWS, TIOJy9aeMble TPH WM3y4YEHUU XUMHUH, IS pelIeHUs 3ajad,
CBA3AHHBIX C OKpY)Karolled NPUPOAHOW CPeAOoW, JJid IOBBIIICHUS YPOBHS 3KOJIOIMYECKOM KYJIbTYpBHI,
OCO3HAHUS TTI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTEH MX PEHICHHs MOCPEACTBOM METOJIOB
XUMHUHU, OKOJOTMYECKOrO  MBIIUICHHS, YMEHHUS  PYKOBOJACTBOBaTbCS MM B  II03HABaTEIbHOM,
KOMMYHUKATUBHOW U COLIMAIHON ITPaKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe meranpeIMeTHBIX PE3yIbTATOB BBIACISIIOT 3HAYMMBIE TSI OPMUPOBAHUS MUPOBO33PEHUS
oOIlIeHay4YHbIEe TOHATHS (3aKOH, TEOpHs, MPHUHIIMII, TUMOTe3a, (PaKT, CUCTeMa, MPOoIecC, IKCIEPUMEHT H
Jpyroe.), KOTOphIE MCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETaX U MO3BOJISIIOT Ha OCHOBE
3HaHUM M3 ITUX MPEeIMETOB (OPMHUPOBATH IPEACTABICHUE O LEJIOCTHOM HAayyHOH KapTHHE MHUpa, H
yHHUBEpCalbHblE Y4yeOHble NEHCTBUS (I1O3HABATENbHbIC, KOMMYHHKAaTUBHbBIC, PETYIATUBHBIC), KOTOpHIC
o0ecrnieunBalOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIHPHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO
y4eOHON AeITeIbHOCTH.

IMo3naBaTenbHbIe YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornueckue AeiicTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOT O MBIIUIEHUS IPH OCBOCHUM 3HAHUU: PACKPBIBATH CMBICII
XUMUYECKUX TOHSTHHI (BBIIEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C JIPYrUMU
MTOHSITUSIMH ), UCTIOJIB30BATh MOHATHS ISl OOBSICHEHUS OTACIBbHBIX (PaKTOB U SBJICHHH, BRIOUPATh OCHOBAHUS
U KpPUTEPUU [UIsl KIACCU(PUKANUU XHUMHUYECKHX BEIIECTB M XHUMHUYECKUX pEaKlui, YCTaHABJIUBAThH
MPUINHHO-CIICACTBEHHBIC CBS3M MEXIY OOBEKTaMH W3YYCHHS, CTPOUTHh JIOTUYECKHUE PACCYXKICHUS
(MHAYKTUBHBIC, TEYKTUBHBIE, 10 aHAJIOTHH ), A€NIaTh BHIBOJBI U 3AKITIOYEHUS;

yMEHHE TPUMEHATh B TMpollecce IMO3HAHUS TMOHATHS (TMpeIMeTHble U  MeTallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENIH, HCIIOIb3yeMbIE B XHMHH, MPEOOPa30BhIBATH MIUPOKO MPUMEHSIEMBIC B
XUMHH MOJETbHBIE TMPEACTABICHUS — XUMHYECKHM 3HaK (CHMBOJI 3JE€MEHTa), XUMHYecKas (opMmyna u
yYpaBHEHHE XHMHUYECKOW pEaKIUU — MPU PEIICHUH Yy4eOHO-TIO3HABaTENbHBIX 3a7ad, C Y4YETOM OTHUX
MOJICTIHbHBIX TIPEJICTABICHHUH BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU H3y4aeMbIX 0OBEKTOB
— XHMHMYECKHX BEHIECTB M XHUMHUUYECKHX PEAKIUH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-
CJIEZCTBEHHBIE CBS3U U IIPOTUBOPEYMS B U3YUAEMBIX ITPOLIECCAX U SBJICHUSX.

ba3oBble ucciieioBaTe/IbCKHe AeHCTBUSA

YMEHHE HCIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE WHCTPYMEHTA ITO3HAHUSA, a TAaKXE B
KayecTBE OCHOBBI /Ui (DOPMUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHMUII;

MpPUOOpETEHUE OMbITa IO I[UJIAHUPOBAHUIO, OpraHU3alldd ¥  MPOBEIACHHUIO  YYCHUYECKUX
SKCIIEPUMEHTOB, YMEHHE Ha0JI01aTh 32 XOA0M IPOLIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATH €T0 Pe3yibTar,
dbopmynupoBaTh 000OIICHHS U BBIBOABI 110 PE3YJIbTaTaM MPOBEIEHHOTO OIBITA, UCCICOBAHUS, COCTABIATh
oTu€T O MpojeIaHHO# paboTe.

Pa6ora ¢ unpopmanmeii:

yYMEHHE BbIOUpaTh, aHAIU3UPOBATH M WHTEPIPETUPOBATH MHPOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MPEACTABJICHHS, TOJNYYaeMyI0 M3 Pa3HBIX HWCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XHMHUYECKOTO
COJIepKaHusl, CIpaBOYHBbIE TOcoOus, pecypchl MHTepHETa), KPUTUYECKH OIICHHBATh MPOTUBOPECUYUBYIO H
HEJI0OCTOBEPHYIO WH(OpMAITHIo;

YMEHHE MPUMEHITh PA3TUYHBIE METOABl W 3allpOChl TPU TMOUCKE W OTOOpe HHPOpMALHMH H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JUIsl BBHINOJIHEHHMsS Y4YEOHBIX M TIO3HABATENbHBIX 3aJa4
ONpenenéHHoro  THUMA, NOPHOOpPETeHHEe OmbiTa B OOJNACTH  WCIONB30BaHUS  MHGOPMAIIMOHHO-
KOMMYHUKAaTHUBHBIX TEXHOJIOI'Hi, OBJIaJIEHUE KYJIbTYPOH aKTUBHOI'O UCIIOIb30BAHUSI PA3IMUHBIX OUCKOBBIX
CHUCTEM, CaMOCTOSITCIbHO BBIOMpaTh ONTUMaJbHYHO (QOpMy MpeAcTaBieHUuss uHOpMaruu U
WJUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECIIOKHBIMU CXeMaMHU, JuarpaMMaMu, IpyruMu Gopmamu rpaduku u
HMX KOMOMHAILUSIMU;



YMEHHUE HCIONB30BaTh M aHAJIU3UPOBATh B Mpolecce y4eOHOW U MCCIIe0BATENbCKOM 1eATEIbHOCTH
nH(OpMAIMI0O O BIHUSHUM [POMBIIUICHHOCTH, CEJIbCKOrO XO34HWCTBAa M TpPAHCIOpPTa HAa COCTOSHUE
OKpY’Karollerl MPUPOIHON CPEBbL.
KoMMyHuKAaTUBHBbIE YHUBeEpPCAJIbHbIE Y4eOHble 1eiCTBUSA:
YMEHUS 3a/1aBaTh BOMPOCH (B XOJ€ Auayiora u (MJM) AUCKYCCHHU) 10 CYIIECTBY 00CYXIAaeMOI TEMBI,
(bopMynupOBaTh CBOM MPETIOKEHNS OTHOCUTENLHO BBINOIHEHUS TPEIOKEHHOMN 3a1a4u;
YMEHHSI NPEJACTABIIATH IOJTYYEHHbIE pPE3yJIbTaThl I[103HABATEIbHOW JEATEJBHOCTH B YCTHBIX H
IIICBMEHHBIX TEKCTaxX; JejaTh IPE3EHTALUI0 PEe3YyJIbTaTOB BBINOIHEHHUS XUMHYECKOIO HKCIEPUMEHTa
(JtabopaTopHOro OnbITa, TA00PATOPHOM PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO ITPOCKTA);
yMEHHUS Y4eOHOro COTPYIHHYECTBA CO CBEPCTHHUKAMM B COBMECTHOH I103HAaBaTElIbHOH U
HCCIIEIOBATENbCKON JESATENbHOCTH MPU PEUICHUH BO3HUKAIOLIUMX MpoOJeM Ha OCHOBE YyuéTra oOLuX
MHTEPECOB M COTIIACOBaHMS MO3ULUHN (00CYKIeHUsI, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JICHCTBUIA, ONpeieNieHne KPUTEPUEB IO OLIEHKE KaueCTBa BHIIIOJTHEHHON pabOThl U JpyTHe).
PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA:
YMEHUE CaMOCTOATENIbHO ONPENCNATh LENH JIEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH,
KOHTPOJIUPOBaTh W TPU HEOOXOAMMOCTH KOPPEKTHpPOBAaTh CBOK JI€ATEIbHOCTb, BbIOMpaTh HamOojee
s dexkTuBHBIE CIOCOOBI pelICHUS Y4eOHBIX M MO3HABATENbHBIX 3aad, CAMOCTOSITEbHO COCTABISTH HIIU
KOPPEKTUPOBATh IPEUIOKEHHBIM AJITOPUTM JIECWCTBUM NPH BBINOJHEHUH 33JaHUNA C Y4ETOM IOJY4EHUS
HOBBIX 3HaHUH 00 M3yyaeMbIX 00BEKTaxX — BEIIECTBAX M PEAKLUSAX, OLIEHUBATh COOTBETCTBUE MOTYYEHHOTO
pe3yapTaTa 3asBICHHON LEIH, YMEHHE HCIOIb30BaTh M AHAJIM3HPOBATh KOHTEKCTHI, Ipe/ularacMbie B
YCIIOBUU 3aJaHUN.
NNPEAMETHBIE PE3YJIBTATHBI
B cocraBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOCHHUIO O0S3aTENBHOTO COAEP’KaHUS, YCTaHOBICHHOTO
TaHHOW denepalibHONW pabouell MpOorpaMMoi, BBIJCSIOT: OCBOCHHBIE OOYUYaIOIUMHCS HAay4YHBIC 3HAHUS,
YMEHHSI M CIIOCOOBI ACUCTBUM, Crieu(pUIecKUe sl MPEAMETHON o0nacTu «XUMUS», BUIBI ICATEIHHOCTH
M0 TOJYYEHUI0 HOBOT'O 3HAHUS, €r0 WHTEpIpeTanuu, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IHMYHBIX
y4€OHBIX Y HOBBIX CUTYaIUsX.
K koH1y oOy4yeHus B 9 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)aTb
c(OpMUPOBAHHOCTH Y O0YYAIOUINXCS YMEHUMN
® DaCKpBIBATh CMbICI OCHOBHBIX XMMHUECKUX MOHATHI: XMMUUECKUH AJIEMEHT, aTOM, MOJIEKYJIA, HOH,
KAaTHOH, aHMOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTD,
CTETEeHb OKHUCIICHHS, XUMHUYECKast peakIus, XMMUYECKas CBS3b, TEIIOBOM 3((PEKT peaklnuu, MOJb,
MOJISIPHBIN OO0BEM, PacTBOpP, AJIEKTPOIUTHI, HEIJIEKTPOIUTHI, DJIEKTPOTUTHYECKAs] AUCCOIHAIIMS,
peaknuyu MOHHOTO OOMEHa, KaTaliu3aTrop, XMMUYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTHMEbIC
peaklMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHUE
¥ BOCCTAaHOBJICHHE, aJUIOTPOMNHs, aM(pOTEPHOCTh, XMMHUYECKas CBS3b (KOBAJICHTHAs, WOHHAS,
METAJUIMYECKast), KPUCTAUIMYECKass PpEIETKa, KOPPO3HMs METauIoB, CIUIaBbl, CKOpPOCTH
XUMHYECKON peakuuu, npenenpHo nonycrtumas konueHrpanus [1JIK BemecTsa;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX IMOHATHM M NPUMEHATH 3TU MOHATHUS NPU
OMMCAHUU BEUIECTB U UX MPEBPALLECHUN;

® 1ICTIOJIB30BATh XMMHUYECKYIO CHMBOJHUKY U COCTaBJ€HHMs (QOpMYyJ BELIECTB M ypaBHEHUN
XUMUYECKUX PEAKIUH;

® OIIPEACNIATh BAJIEHTHOCTh W CTENEHb OKHUCIEHUS XHMHUYECKMX JJEMEHTOB B COCIMHEHMSIX
pa3IMYHOrO COCTaBa, NMPUHAMJIEKHOCTh BEUIECTB K ONPEIENEHHOMY KIAcCy COEIMHEHUH IO
dbopmynaM, BUJI XUMUYECKOW CBS3HM (KOBaJICEHTHAs, MOHHAS, METAJUIMUECKasi) B HEOPTraHHMUYECKUX
COCIMHEHUAX, 3aps] MOHA IO XUMHUYECKOW (opmyre, XapakTrep Cpelbl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHHM, TUIl KPUCTAIUIMYECKOM PEeIIETKH KOHKPETHOIO BEILIECTBA;

e packpeiBath cmbica llepmogmueckoro 3akona JI. WM. MennaeneeBa W JIE€MOHCTPUPOBATH €rO
NOHMMAaHME: OIUCBHIBATh M XapakTepu3oBaTh TabiuuHyro ¢opmy Ileprmognueckoll cucTEMBbI



XMMUYECKHUX DJIEMEHTOB: Pa3jinyarh MOHATUS «TJaBHas MoArpynmna (A-Tpymma)y U «Io0odHas
noarpynmna (b-rpynma)», manple u OOJBIINE TMEPUOABI, COOTHOCHTH OOO3HAUCHHs, KOTOpHIE
UMEIOTCS B TEPUOAMYECKON TalyuIe, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XMUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Apa, o0lee YUCIIO 3JEKTPOHOB U paclpeesieHUe UX 110
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIHEe 3aKOHOMEPHOCTH B U3MEHEHHUN CBOWCTB AJIEMEHTOB M UX
COEZIMHEHUI B MpeJiesiax MaJIbIX MEePHO0B U IIIaBHBIX HOATPYII ¢ YYETOM CTPOSHHSI UX aTOMOB;

e KiTaccu(pUIMPOBATh XMMHUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIIeCTBA, XUMHUUECKUE PEaKuu (110
YHUCIy M COCTaBY YYacTBYIOIIMX B pPEaKIMM BELIECTB, MO TEMIoBOMY 3(dekTy, mo n3MeHEHHIO
CTEINEHEH OKUCIIEHUS] XUMHUYECKHX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOUIMEe W crHenuduyeckne XWMHUYECKHE CBOWCTBA IPOCTHIX H
CJIOKHBIX BEIIECTB, MOATBEPKJasl OMMCAHUE MPUMEpPaMU MOJEKYJISIPHBIX U MOHHBIX ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKHX PEaKITHiA;

® COCTaBJIATh YPAaBHEHUS DJIEKTPOIUTHYECKON AMCCOLMALMU KUCIIOT, IIEJI04Yed U COJed, MOJIHbIE U
COKpAIllEHHbIE YpaBHEHMs PEaKkLUi HOHHOrO OOMEHa, YpaBHEHUS PEAKLMH, MOATBEP’KIAAIOLINX
CYIIECTBOBaHHME T€HETHUECKON CBSI3M MEXIY BEIIECTBAMU PA3ITUYHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUl MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOIO OajlaHca 3TUX peaKLuid;

® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOEHHS, BOSMOXKHOCTU IPOTEKAHHS
XMMHMYECKHX MPEBPALICHUN B PA3JIMUHBIX YCIOBHSIX;

® BEIYHCIISITH OTHOCHUTEIBHYIO MOJEKYSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XMMUYECKOTO 3JeMEHTa Mo (QopMylie COEAMHEHHUS, MAacCOBYIO JIOJIO BEIIECTBA B pacTBOpE,
MPOBOJUTH PACUYETHI 110 YPAaBHEHUIO XUMUYECKON PEaKIINH;

e cOONMIOATh TpaBHWJa MOJb30BAHUSA XUMHUYECKOM MOCYJOM M JIabopaTOpHBIM 000pyIOBaHUEM, a
TaKXKe IpaBuUia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBITOJHEHHIO
7a00paTOPHBIX XWMHYECKUX OIBITOB IO TOJYYEHUIO M COOMPAHMIO Tra3000pa3HBbIX BEUIECTB
(aMmMmaKa ¥ yrieKucIIoro ra3a);

® IPOBOJINTH PEAKIIMH, TIOATBEPKIAIONINE KAYECTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB: PACIO3HABAThH
ONBITHBIM MYTEM XJopuja-, Opomua-, uMoauna-, KapOoHar-, ¢ocdar-, cuiamkar-, cyibdar-,
T'MJIPOKCH/I-UOHBI, KATUOHBI AMMOHHMSI U MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIME B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

® [IPUMEHATh OCHOBHBIE OIEpPAIMU MBICIUTENBHON NESITEeNbHOCTH — aHAIU3 M CHUHTE3, CPAaBHEHHE,
0000IIeHNEe, CUCTEeMATU3aINI0, BBISABICHHE MPHUYMHHO-CIEACTBEHHBIX CBSI3€H — IS HM3Y4eHUS
CBOWCTB BELIECTB M XUMHUYECKHX pEaKIUil, €CTeCTBEHHO-HAyYHbl€ METOJbl IO3HAHUSI —
HaOJr0/IeHUE, U3MEPEHUE, MOJISIIMPOBAHUE, SKCIIEPUMEHT (peallbHbI M MBICIICHHBIH ).

TEMATUYECKOE NJIAHWPOBAHUE 8 KI1ACC

Ne
n/n

KoaunuyecTBo 4acoB DJIeKTPOHHBbIE
HaumenoBaunue K I (ndpoBbIe)
pazIeIor 1 Tem Beero Oﬁl—[TpOJ‘IbHLIe pﬁaKanecxne o a3I:)BaTe.]'leble
OporpaMMbI padoThI padoThI p
pecypcbl

Pa3znen 1. HepBOHa‘laJIbHLIe XUMHYCCKHUE ITOHATHUA

11

XUMHUS — BayKHas

o0JracThb

€CTECTBO3HAHUS U 5 2 bubnuoreka [JOK
MIPAKTUYECKON https://m.edsoo.ru/7f41837c
NEeSTENbHOCTH

YCJIOBCKA



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

B
12| xmmcede 15 1 bubmorexa [IOK
' https://m.edsoo.ru/7f41837c
peaxuu
Hroro no pazueny 20
Pa3znes 2. Baxueiinue npeacraBuTe] M HEOPraHu4ecKuX BellecTB
B . K )
21 H(;?{?f;le O%CHOPOH 6 bu6nmoreka [JOK
' https://m.edsoo.ru/7f41837c
OKCHIaX
29 Bonopoa. [Tonsitue 8 1 bubnnoreka [HOK
' 0 KMCJIOTaX U COMISIX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsiI.
bub6nunoreka [JOK
2.3 Ionsarue 06 5 1 1 https://m.edsoo0.ru/7f41837c
OCHOBAHUSIX
2.4 S;: NS 11 1 1 bubmorexa LOK
' p 9 https://m.edsoo.ru/7f41837c
COeUHEHNH
Hroro mo pazueny 30

Pa3nen 3. [lepunoanuecknii 3axon u Ilepuoguyeckas cucrema xXumudeckux aementon . U.
MenaeneeBa. CtpoeHne arToMoB. XUMHUYeCKasA CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINH

[Tepuognueckuit
3aKOH U
[Tepuonnueckas
crucTeMa
XUMHYECKUX
anemenToB /. U.
Meneneena.
Crtpoenue aTroma

3.1

bubmuoreka IIOK
https://m.eddo.ru/7f41837c

XUMHYECKasA CBI3b.
OKHCIUTEILHO-

3.2 8 1
BOCCTAHOBUTEIbHBIE

peaxIuu

O06o0menue u
cucreMarusanus
3HAHWM 110
mpeaMeTy 3a 8 Kiace

3.3

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny 18

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

OBILEE KOJIMYECTBO
YACOB I10 68 5 5
I[MTPOI'PAMME

KAJVIEHIAPHO-TEMATHYECKOE IIVIAHUPOBAHMUE 8 KJIACC

Ne T Kon-Bo yacos
eMa ypoKa
n/n yp
1 [Ipenmer xumuu. Ponb XMMUHK B )KM3HU YellOoBeKa. Tena u 1
BelIecTBa
2 ITonsgaTue o MeToxax MO3HAHUA B XUMHUU 1



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

3 [TpakTtuueckas padora Ne 1 «I[IpaBusna paboTsl B 1abopaToOpun u 1
puéMbI 00paleHus ¢ Ja00pPaTOPHBIM 000PYI0BAaHHEMY

4 UwucTsie BemecTBa U cMecu. CriocoObI pa3ieiieHus: cMecei 1

5 IIpaxTnueckas padora Ne 2 «Pa3nenenue cmeceii (Ha npumepe 1
OYMCTKH MTOBAPEHHOMN COJIN)»

6 ATOMBI U MOJIEKYJIBI 1

7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKH (CUMBOJIbI) XUMUUYECKUX 1
JJICMEHTOB

8 [IpocThie U CIIOXKHBIC BEIIIECTBA 1

9 ATOMHO-MOJIEKYJIIPHOE YICHUE 1

10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUYEcKas (hopmyia. 1
BaneHTHOCTh aTOMOB XUMHUYECKUX IJIEMEHTOB

11 OTtHocuTenbHasg aToMHast Macca. OTHOCUTENTbHAS MOJIEKYIISIpHAs 1
Macca

12 MaccoBast 10JIs1 XMMHYECKOr'0 JIEMEHTA B COEINHEHUH 1

13 KomnuectBo BemecTBa. Mok, MospHasi Mmacca 1

14 DOU3NYECKUE U XUMUYECKHUE SIBJICHUS. XMMHUYECKasl peakiius 1

15 [Tpu3Haky U yCIOBUS MPOTEKAHUS XUMHUECKUX PeaKIIHii 1

16 3aK0H COXpaHEHHsI MACChI BEMIECTB. XMMUYCCKHUE YPaBHEHUS 1

17 Brerancnenus KOJIMECTBA, MACChl BELICCTBA 110 YPABHEHUAM 1
XUMHUYECKUX peakiui

18 Kinaccudukanus xuMuueckux peakiuii (COeTMHEeHHS, 1
pa3NIOKEHMS, 3aMeIeHUs, 0OOMEHA)

19 M. B. JlomoHOCOB — ytiéHmﬁ-aHuHKﬂonem/ICT. O0600meHue u 1
CHUCTEeMaTHu3allus 3HAaHUH

20 Kontponbnas padora Nel no teme «BemectBa 1 XuMuyeckue 1
peaKIum

21 Bo3nyx — cmecsk razos. CocrtaB Boznyxa. Kucnopon — sneMeHT u 1
npoctoe BerectBo. O30H

29 dusnyeckre 1 XMMUYECKUE CBOMCTBA KUCIOPOaa (Peakiuu 1
okucneHus, ropenue). [lonstre 06 okcugax

23 CriocoObI IoNTydeHHsT KUCIIOpoa B JIA0OpaTopuu 1 1
MPOMBIIUICHHOCTH. [IpuMeHeHne Kucmopo/ia
TennoBoi 3pPeKT XMMUIECKON peaKIuu, TIOHIATHE O 1

24 TEPMOXMUMHUYECKOM ypaBHEHUH, 3K30- U SHIOTEPMUUECKUX
pEaKITUIX

o5 Tonnuso (HedTh, yroib u MeTaH). 3arpsa3HEHUE BO3lyXa, CIOCOOBI 1
€ro MpeA0TBPAIICHHUS

26 [TpakTudeckas padora Ne 3 1o Teme «[Tony4enue u cobupanue 1
KHCJIOPOJIa, H3yYSHHUE €r0 CBOHCTBY

27 Bonopon — snemeHT u npocroe Bemectso. HaxoxaeHue B 1
IPUPOJIC

o8 Ou3NYECKHe U XMMUYECKHUE CBOMCTBA Bogopoaa. [Ipumenenne 1
BOJIOpOJA

29 [ToHsITHE O KUCIIOTAX M COJISIX 1

30 Crioco0bI ony4ueHusi BOOPOa B 1aboparopun 1

31 [Ipaktueckas pabota Ne 4 mo reme «llonyyenue u cobupanue 1

BOJIOPOJIa, H3YYCHHE €0 CBOMCTBY




32 Monsipablii 00bEM ra3zoB. 3akoH ABoraapo 1

33 Brrunciienust 00b€Ma, KOJIUYECTBA BEILIECTBA [a32 IO €ro 1
M3BECTHOMY KOJTMYECTBY BEIIECTBA WIIH 00BEMY

34 Brruncnenus 00bEMOB Ta30B 110 YPaBHEHHUIO PEAKIIMH Ha OCHOBE 1
3aKoHa 00BEMHBIX OTHOLICHHH ra3oB

35 duznyeckre 1 XUMHUYECKHE CBOMCTBA BOIBI 1

36 CocraB ocHoBanuii. [TonsiTe 06 HHAMKATOpaX 1

37 Bopna kak pactBoputens. HacklliieHHbIe U HEHACHIIIIEHHBIE 1
pacTBopbl. MaccoBasi J10Jisl BEIIECTBA B PACTBOPE

38 HpaKTqu?Kaﬂ Ea6OTa No § 1o TeMe «HpI/IFf)TOBJ'IeHI/Ie pacTBOpOB 1
C OIpeesIEHHON MacCOBOM J10J1€H paCTBOPEHHOTO BEILIECTBA»

39 KonTtponbHas padora Ne2 o teme «Kuciaopoa. Bogopon. Bogay 1

40 Oxkcuipl: cocTaB, KnaccuuUKaIis, HOMEHKIaTypa 1

a1 [Tomydenne 1 XUMUYIECKHE CBONCTBA KUCIIOTHBIX, OCHOBHBIX H
amM(pOTEepHBIX OKCHJIOB

42 OcHOBaHUs: COCTaB, KiacCU(HUKAIIHI, HOMEHKIIATypa 1

43 [TonydyeHne 1 XMMHAYECKUE CBOMCTBA OCHOBAHUM 1

44 Kucnotsl: cocras, ki1accuuKaiys, HOMEHKIATypa 1

45 [Tony4yeHne M XUMHYECKHE CBOMCTBA KUCIOT 1

16 Conu (CpeI[HI/IC)IVHOMeHKJIaTypa, CIIOCOOBI TIOy4YEeHUS, 1
XHUMHUYECKHE CBOMCTBA

47 [IpakTnueckas padora Ne 6. Pernienue skcriepuMeHTaIbHBIX 3a1a4 1
110 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSAMHEHU»

48 FGHGTI/I‘ICCIiaSI CBSI3b MEXKYy KJIACCAMHM HEOPTAaHUYECKUX 1
COEJIMHEHHI

49 O06001eHIE U CHUCTEMATU3alAA 3HAHUI 1

50 Kontponbnas pabora Ne3 HOv'I:'eMe "OCHOBHBIE KJIACCHI 1
HEOPTaHUYECKUX COENHEHUN

51 [TepBBIe TOMBITKU KIaCCH(PUKAIINTN XUMUICCKUX HJICMECHTOB. 1
[TonsiTve 0 rpynmnax CXOJHBIX 3JIEMEHTOB

52 [Iepnonnueckuii 3akoH u Ilepuonnyeckas cucreMa XMMUYECKUX 1
anemenToB JI. 1. MenaeneeBa

53 [Tepwoapl, TPYIIIBI, TOATPYIIIIBI 1

o4 Crpoenue aromoB. CoctaB aTOMHBIX sifiep. M3oTonsl 1

55 CtpoeHue 3MeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB 1
[Tepuogmueckoii cucremsl . 1. MenneneeBa

56 XapakTeprucTuka XMMHUYECKOT0 2JIEMEHTA 0 €T0 MOJOKEHHIO B 1
[Tepuogmueckoii cucreme /. 1. Menaeneena

57 3nauenue [lepronndyeckoro 3aKoHa JIsl pa3BUTUS HAYKH U 1
npakTuki. J[. 1. MenaeneeB — y4€HbIH, MTe1aror U rpakJIaHuH

58 DIEeKTPOOTPUIATEIBHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB 1

59 HonHas XumMudeckas CBs3b 1

60 KoBasieHTHas nosisipHasi XUMHYECKas CBA3b 1

61 KoBaneHTHas HenoisipHasi XUMUYECKas CBS3b 1

62 CreneHb OKHUCIEHUS 1

63 OKHCIIUTETbHO-BOCCTAHOBHUTEIIbHBIC PEAKITUT 1

64 OKHCIUTETN M BOCCTAHOBUTEIH 1




65

Kontponbnas pabora Ne4 o reme «CtpoeHue aroma.
XUMHUYECKasi CBSI3b)»

66 0O060011eHE U CUCTEMATU3AIUS 3HAHUMN

67
aTTecTalluu.

I'onoBast KOHTpoOsIbHAsI paboTa B paMKax MpOMEKYTOUHOM

68

3a1ay.

O060011eHne U cucTeMaTH3alis 3HaHUN : pEIEHUE pacuEeTHBIX

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

TEMATUYECKOE NJIAHUPOBAHMUE 9 KITACC

n/n

HanmenoBanue
pa3aesioB U TeM
MPOrpamMmbl

KoanuecTBo 4acoB

Bcero

KonTtpoibHble
padoTbI

IIpakTH4eckune
padoTnbI

Hudpossbie
oOpa3oBaTe/ibHbIEC

pecypchl

Pa3znes 1. BemecTBo M XuMH4ecKHe peakimumn

11

[ToBTOpEHME M
yri1yOJaeHue 3HaHUH
OCHOBHBIX pa3/I€JI0B
Kypca 8 kiacca

bu6nunoreka [JOK
https://m.edsoo.ru/7f41a636

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakuui

bu6mmoreka [{JOK
https://m.edsoo.ru/7f41a636

1.3

DNeKTpoIUTUYECKAst
JICCOLTHAIHS.
XuMHuueckue
peaKIMu B pacTBOpax

bubmnoreka I[JOK
https://m.edsoo.ru/7f41a636

Hroro mo pazaeny

17

Pazgesa 2. HemeTanabl U X COeAMHEHUS

2.1

OO6rmast
XapaKTePUCTHUKA
XUMHYECKUX
anemeHToB VIIA-
rpynnsl. ['ajgoressl

bu6mmoreka [{JOK
https://m.edsoo.ru/7f41a636

2.2

OOmas
XapaKTepPUCTHKA
XUMHYECKUX
sieMenToB VIA-
rpynnsl. Cepa u eé
COEMHEHHS

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41a636

2.3

Oo6mas
XapaKkTepUCTHUKa
XUMHYECKUX
snemeHToB VA-
rpynmnsl. A30T,
docop u ux
COCIUHCHUA

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

2.4

OOmas
XapaKTepPUCTHKA
XUMHYECKUX
simeMenToB [VA-

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



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

IpyHnIel. Yriaeposa u
KpPEMHUU U UX

COCIMHCHUS
Hroro no pazueny 25
Paznen 3. Merajuibl M MX COeTUHEHHS
31 OO6mume cBoiicTBa 4 bubmuoreka [JOK
METaJI0B https://m.edsoo.ru/7f41a636
Baxuneimue
3.2 | MeTamIbl M uX 16 1 2 ]r?t?;?s,H/P/Ir%Teeé(sch)I r(ﬂ/l§f41a636
COCIMHCHUS
Hroro no pazueny 20
Pasznea 4. XuMus 4 OKpPY:KAOLIAA cpefa
BemectBa n
4.1 MaTepUabl B )KH3HU 3
YyeJI0BeKa Bbub6munoreka [JOK
O06o0IIeHNE 1 https://m.edsoo0.ru/7f41a636
4.2 CUCTEMATHU3ALUS 3 1
3HAHUMH.
Hroro no paszueny 6
OBIIEE KOJIMYECTBO 68 5 7
YACOB I10 ITPOI'PAMME



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

KaJICH)IapHO-TeMaTI/I‘-IeCKOG INIAHUPOBAHHUE 9 kaace

Ne Tema ypoka Koa-
n/n BO
4acoB

1 [Tepuognueckuii 3akoH. [lepuoanyeckas cucreMa XUMHYECKUX JIEMEHTOB 1
. . MeHnaeneeBa

5 3aKOHOMEPHOCTH B U3MEHEHHH CBOIMCTB XUMUYECKUX JIEMEHTOB MEPBHIX 1
TpEX MEPUOIOB

3 Knaccudukaiius 1 HOMEHKJIATypa HEOPTaHUYECKHUX BEIIECTB 1

4 BuJibl XUMHYECKOH CBSI3M U THITBI KPUCTAJUTHUECKUX PEIIETOK 1

5 Kontponbnas padora Nel o teme «IloBTopeHue u yrimyoieHue 3HaHui 1
OCHOBHBIX pa3JiesioB Kypca 8 Kiacca

6 Krnaccudukarius XUMHYECKUX PEAKIIUi IO Pa3IMYHBIM MTPU3HAKAM 1

7 [TonsiTve 0 CKOPOCTU XUMUYECKOM peakiuu. [[oHATHE O TOMOT€HHBIX U 1
TeTePOreHHBIX PEaKIIHIX

8 [TonsiTre 0 XuMHYECKOM paBHOBecUU. DAKTOPHI, BIAUSIOIINE Ha CKOPOCTh 1
XUMHYECKON peakiliy U MOJT0XKCHIE XUMHUIECKOT0 PAaBHOBECHSI

9 OKuCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIINU 1

10 Teopus snexkTpoauTHUecKoil nucconnanuu. CUIbHBIE U clladble 1
AIEKTPOIUTHI

11 HonHble ypaBHEHHUS peaKIIHi 1

19 XUMHUUYeCKre CBoﬁchBa KHUCJIOT ¥ OCHOBAaHUU B CBETE MPEICTABICHUN 00 1
AIEKTPOTUTUIECKON JUCCOITUAITIT

13 XuMHUUYecKue CBoﬁchBa COJIeH B CBETE MPEJCTABICHUM 00 1
AIEKTPOTUTUIECKON JUCCOITUAIITT

14 [ToHsiTHE O TUAPOIU3E CONICH 1

15 O06o0011eHNE U CUCTEMAaTH3alIMsI 3HAHUM 1

16 [Tpaktuyeckas padora Ne 1. «Pemenue skcrepuMeHTAIbHBIX 33144 1

17 Kontponbnas pabora Ne2 no teme «INEKTPOTUTHYECKAS TUCCOIHAIIHS. 1
XUMHUYECKUE PEAKIIMH B PACTBOPAX)

18 OO11as XxapakTepUCTHKA ralloreHoB. XMMHUECKHEe CBOMCTBA Ha IPUMEpeE 1
XJIopa

19 Xnoposogopon. ComnsiHasi KUCTIOTa, XUMAYECKHE CBOMCTBA, MOyUYeHHE, 1
MIPUMCHCHHUE

20 HpaKTquCIfaH p%GOTa Ne 2 o reme «IlonydyeHne CONSTHON KUCTOTHI, 1
M3y4YeHUe €€ CBOMCTBY

21 Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIUi, €CITH OJIUH U3 1
pEeareHToB J1aH B U30BITKE

22 Oo6mas xapakrepuctuka 3meMeHToB VIA-rpymnms 1

23 AnnotponHsie MoauduKanuu cepbl. HaxoxaeHue cepsl U €€ coe IMHeHUN 1
B IpUPOAE. XUMHUUYECKHUE CBOMCTBA CEPHI

24 CepoBosiopoJ1, cTpoeHue, GU3NIECKUe U XMMUYECKHE CBOMCTBA 1

o5 Oxcunpl cepbl. CepHasi KUCITOTa, PU3MUECKHE U XUMHYECKHE CBOMCTBA, 1
MIPUMEHEHUE
XUMHYeCcKHe peaKiuy, JIexkKallue B OCHOBE MPOMBIIIIEHHOTO crocoda 1

26 IIOJIYYEHUS CEPHOU KUCIIOThL. XMMUYECKOE 3arpA3HEHUE OKPYKAOLIEH
Cpelibl COSTMHEHUSIMU CEePBI

27 Brluucienune MmaccoBoi J10JIM BbIX0J1a TPOJIYKTA PEAKIIMHU 1

28 OO1as xapakTepucTrKa 31eMeHTOB V A-TpyImibl. A30T, pacpoCTpaHeHHe 1

B IpUpoJC, GU3UYSCKUE U XUMUYECKHE CBOMCTBA




AMMHaK, ero GpU3NIecKue 1 XUMHIECKUE CBOMCTBA, TTOJYICHHE U

29
IPUMEHEHUE
30 HpavKTquCKas[ pabora Ne 3 o reme «llomyuenue ammuaka, U3y4eHue ero 1
CBOWCTBY
31 A3oTHas KucioTa, e€ GU3nIecKre M XUMUIECKHE CBOMCTRA 1
Hcnonb3oBaHue HUTPATOB U COJIEM aMMOHMS B Ka4€CTBE MUHEPAJIbHBIX 1
32 ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIIMHEHHSIMH a30Ta
33 dochop. Oxeun (vi)ocq)opa (V) u pochopnas kuciora, GU3NIECKUEe U 1
XUMHYECKHE CBOMCTBA, OTyYEHUE
34 Hcnonp3oBanue hocharoB B Ka4eCTBE MUHEPAIBHBIX YIOOPESHUM. 1
3arpsizHeHue IpUpoHOH cpefbl hochaTamu
35 yrnvepoz[, pacnpocTpaHeHue B Ipupoje, pu3ndeckre U XMMHUIecKre 1
CBOWCTBA
36 Oxcuppl yriepona, ux Gpu3nyecKue 1 XuMUYecKie CBOMCTBA. 1
Dkosoruueckue npoOIeMsbl, CBA3aHHBIC ¢ OKCHIOM yriepona (1V)
37 YronpHas KMCIIOTa U €€ COIU 1
38 [Tpaktuueckas padora Ne 4 mo Teme "llomydeHue yriekuciaoro rasa. 1
KauectBeHHast peakiius Ha KapOoHaT-HoH"
39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O 1
COCIIMHEHHSIX yIIIepoia
40 KpemHuii 1 ero coeqHEHUS 1
a1 [IpakTnueckas pabora Ne 5. Pernienue skcriepMMeHTaIbHBIX 3aJa4 110 TeEMe 1
«Baxxneinme HeMeTaJlIbl U UX COSUHEHUS»
42 Kontponbnas pabora Ne3 o teme «BaxHeline HeMeTabl U UX 1
COCIIMTHEHH S
OO01mmas XxapakKTepUCTUKA XUMHYIECKHX JIEMEHTOB — METaJLIOB. 1
43 MerTannn4deckas CBsI3b M METANIMYECKasi KpUCTAJUTMUECKas peléTKa.
DuU3NYECKHE CBOMCTBA METAJIIOB
44 XHUMHYECKUE CBOMCTBA METAIIIIOB. DJIEKTPOXUMHUUECKHUI psiJl HAPSKEHUM 1
METAJIJIOB
O6mue ciocoObl nmomydenust MetamioB. CruiaBel. Beruucinenus mno 1
45 YpaBHEHUSM XUMHYECKHUX PEAKIIHiA, €CIIU OJIMH U3 PEareHTOB COICPIKUT
IpUMecH
46 [ToHsiTHE O KOPPO3UHU METAIIIOB 1
47 [IlenoyHbIe METATIIBI 1
48 OKcupl M THAPOKCHUIABI HATPUS M KAJIUSI 1
49 [IlenoyHo03eMeNbHBIC METAJIBI — KAJIBIIMM M MarHui 1
50 Bakueiime coeTuHEHNS KaTbIHS 1
51 O0001eHre U cucTeMaTH3aIus 3HaHU | 1
52 JKécTkocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHUs 1
53 HpaKTquCK'?ﬂ pabora Ne 6 o reme "YKEcTKOCTh BOABI M METO/IBI €€ 1
yCTpaHEHUs
54 ATIOMUHHI 1
55 AMdoTepHBIC CBOMCTBA OKCHJIA M THIPOKCHJIA 1
56 Keneso 1
57 Oxcupl, ruapokcuanl U conu xkenesa (1) u sxenesa (111) 1
58 O0001eHIE U CHUCTEMATU3aIAA 3HAHUI 1
59 [Tpaktuyeckas padora Ne 7. Pemenne 3KCiepuMeHTaIbHBIX 33a4 10 TEMe 1

«Baxneiimme MeTaIbl ¥ UX COETUHECHU




BrruncieHus mo ypaBHEHUSM XUMHUYECKUX PEAKIUH, €CITH OJTMH U3 1
60 pEeareHTOB JIaH B U30BITKE UJIM CONCPIKUT MPUMECH. Bbraucienus

MacCOBOH JIOJIM BBIXOJIa MPOJIYKTA PEaKIIUH
61 O060011IeHIE U CHCTEMATH3alAs 3HAHUI 1
62 KonTtponbnas pabora Ne4 o Teme «Baknenme MeTamuibl U UX 1

COEINHEHUS
63 BemecTBa 1 MaTepuaibl B OBCETHEBHOW KU3HH YEJIOBEKA 1
64 XUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI 1
65 Poinb X¥MuH B pEIICHUH YKOJIIOTHIECKUX MPOOIIeM 1
66 O060011IeHNE U cHUcTeEMAaTH3alusa 3HaHUH 3a 9 Kitacce. 1
67 ['onoBast KOHTpOsIbHAS paboTa B paMKax MPOMEXKYTOUHOM aTTecTaluu 1

00yJaronuxcsl.
68 O06o01IeHre U CUCTEMATH3aIIMsl 3HAHUI: pellieHne PacueTHHIX 3a/ad. 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

[IOKYMEHT NMOAMMUCAH 3/TEKTPOHHOW NMOAMMUCHIO
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