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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCIHUTAHUA U C YUETOM KOHUEMIINH MPENoIaBaHus YIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepannm.

[Iporpamma apantupoBaHa AJisi OOYYEHHS JIUIl C 33JCP>KKOU MCUXUYECKOTO
pa3BUTHA C Y4YETOM OCOOEHHOCTEM UX MCUXO(U3UUECKOrO  Ppa3BUTHS,
WHIUBUIYAIbHBIX BO3MOXHOCTEM W MpU HEOOXOJUMOCTH oOecreunBaronas
KOPPEKLUI0O HAapYUIEHUH pa3BUTUS U COLMAIBHYIO aJalTalyi0 YKa3aHHBIX JIKLI.
[TporpaMMa mocTpoeHa C y4yeTOM CHELM(PHUKH YCBOCHHUS Y4YEOHOro Marepuaia
JNETBMU C 3aJEpKKOM IICUXMYECKOro pasButusA. lIpencraBieHHas mnporpamma,
COXpaHsisi OCHOBHOE COJEp)KaHHE 00pa30BaHUsl, IPUHATOE JIJII MACCOBOM ILIKOJIBI,
OTIIMYAETCsl TEM, YTO MPEAyCMaTpPUBAET KOPPEKLUMOHHYIO HAIMpPABIECHHOCTh
ooyuermss. YMK mo xumum 17151 8- 9 -X KI1acCcOB MO3BOJISIET CTPOUTH 00YUYEHHUE C
YUETOM IICHXOJIOTUYECKUX M BO3pPACTHBIX 0coOeHHocTel mKkoibHUKOB OOO, Ha
OCHOBE TMPHUHIMIIA BApUATHUBHOCTH, OJlarojapss 3TOMY  3aKJaJbIBacTCs
BO3MOYKHOCTh OOy4Y€HHUs JETel C pa3HbIM YPOBHEM pa3BUTHUS, BO3MOKHOCTb
BBICTpavBaHusi AUPGEepEeHIUPOBAHHON padOThl, WHAMBUAYAJIbHBIX MPOrpamMm
oOyuenusi. [lpakTudeckas TOTPeOHOCTh M HEOOXOIUMOCTH  Pa3pabOTKH
aJIanTUPOBAHHON 00Opa3zoBaTenbHON mporpaMmbl i yuamuxcs ¢ 3[IP oueBuHa.
3HAaYMMOCTh €€ 3aKJIIYaeTCss B TOM, YTO OHA IO3BOJIMT B JIyYlEld CTENEHU
o0ecreyuTh COMaIn3alnio JeTel 3TOM KaTeropuu, rae Kaxablid peOeHOK CMOXKET
pa3BUBATLCA B CBOEM COOCTBEHHOM PEKHMME U MOJYUYUT JAOCTYIHOE Kau€CTBEHHOE
oOpa3oBaHHE€ C YYETOM WHIMBUIYAJIbHBIX TMOTPEOHOCTEH U COOCTBEHHBIX
BO3MOXKHOCTEl B YCIIOBUSX MHKIIO3UBHOTO oOOpa3oBanusa. OCHOBHas Leib -
NOoCTpoeHue oOpazoBaTesbHOro mpouecca A pedenka ¢ 3[1P B cooTBeTcTBUU C
€ro peajbHbIMA BO3MOKHOCTSIMU, HCXOJl M3 OCOOEHHOCTEH ero pa3BUTHUS U
o0pa3oBaTeIbHBIX nOTpeOHOCTEM. NunuBunyanbHas oOpasoBarelibHas
nporpaMMa—  JIOKYMEHT, OINMCBHIBAIOIIMI  cIieluaibHble 00pa3oBaTeiIbHbIC
yCIOBUSL AN  MakCUMajlbHOM  peaiu3aluud  ocoObIX  00pa3oBaTeNbHBIX
notpebHocTeit nereii ¢ 3IIP B mpoiiecc oOydeHusI 1 BOCIUTAHUS HA ONPEAeSIEHHON
CTYIIEHH 00pa30BaHUsl.

KoppekumoHHO — pas3BuUBarOUIME 3aJadyd  Kypca «XHUMHs»: KOPPEKIMS
HEJOCTAaTKOB PA3BUTHUS JETEH C OrPaHUYECHHBIMH BO3MOXXKHOCTAMM 30POBbS C
Y4ETOM MX BO3MOXKHOCTEH;



— (hopMHpOBaHME U3 YUYEHHKA JIMYHOCTh HE3aBUCUMO OT €r0 BO3MOYKHOCTEH
310POBBS U Pa3BUTHS;

— BBICTPOUTH 00pa30BATEIBHYIO Cpeay, KOTOpas TMO3BOJUT KaXKIOMY
YUEHUKY, a He ToJbKo ¢ 3P, nobuBaThCs ycriexoB, OUlyaTh

— 0e30IacHOCTh, IIEHHOCTh COBMECTHOI'O IpEObIBaHUS B KOJIJIEKTHUBE;
OpEeIOCTaBUTh KaxaoMmy peOéHky ¢ 3IIP BO3MOXHOCTH BKIIOYEHHS B
00pa30BaTENbHYIO U COLMAJIbHYIO )KU3Hb IIKOJIbI IO MECTY KHUTEJIbCTBA;

— pPa3BUTHE Y YYalIUXCSd OCHOBHBIX MBICIUTENbHBIX ONepaluil (aHamus,
CUHTE3, CPaBHEHHUE, 00001IeHNEe);

— HOpMAaJu3alus B3auMOCBS3H IESITENBHOCTH C PEYBIO;

— (hopMHpOBaHHE PUEMOB YMCTBEHHOM pabOThI (aHAIU3 UCXOJHBIX JAHHBIX,
IJJAHUPOBAHUE  JICSATEIBHOCTH, OCYILECTBICHUE II03TAIlHOIO H— WUTOTOBOIO
CAMOKOHTpPOJIS); pa3BUTUE pEYH, YMEHHUS MHCIOJNb30BaThb IpU IEpecKase
COOTBETCTBYIOLYI0 TE€PMHHOJOIHIO;— pa3BUTHE OOIIEy4eOHBIX YMEHHH WU
HAaBBIKOB.

— Pabouas nporpamma paccuutana Ha yvamuxcs, umeronux 311P, Biaekymiee
3a cO00il OBICTPYIO YTOMJISIEMOCTh, HU3KYI0 PabOTOCHOCOOHOCTh, MOBBIIIEHHYIO
OTBJIEKAEMOCTb, @ 4YTO, B CBOKO OYEpEelb, BEAET K HAPYLICHUIO BHUMAaHMS,
BOCHIPUATHUS, AaOCTPAKTHOIO MBIIUICHHA. Y  Takux JeTed OTMedaroTcs
nepuoAnUYecKue KojebaHWsi BHUMAaHHUS, HEJOCTaTOYHAas KOHIEHTpauusi Ha
00beKTe, MaNbli 00BbEM MaMATH. YUeT OCOOCHHOCTEH TaKUX ydalluxcs TpeoOyer,
yTOObl MpPU M3YYEHHMH HOBOTO Marepuajga o0053aTebHO  MPOUCXOIUIIO
MHOTOKPATHOE €ro IOBTOPEHUE; PACIIMPEHHOE PACCMOTPEHUE TEM M BOIIPOCOB,
PACKpBIBAIOLINX CBA3b C KU3HBIO; aKTyaJIN3aLUsl IEPBUYHOIO )KM3HEHHOI'O OIIbITa
yuamuxcsi. [lpunmun pabGotsl ¢ ydamumucs ¢ 3[IP mo amantupoBaHHBIM
nporpaMMam - 3TO pE4YeBOE€ pa3BUTHE, YTO BEJET HEMOCPEACTBEHHBIM 00pa3oM K
WHTEJUJIEKTYaJIbHOMY Pa3BUTHIO: y4alluecs IOJKHBI MPOTOBAPHUBATH XOJ CBOMX
pacCyXIEeHUN, NOSICHATH CBOU JCHUCTBUSA IPU PELICHUM PA3JIUYHBIX 3aJaHUM.
[ToxBana u mooipeHue - 3To ToKe OoJblIas ABMKYILAs cuja B 0OydeHUHU AeTen
JNaHHOW Kareropuu. BakHo, 4ToObI peOEHOK MOBEPHJI B CBOM CHJIBI, HCIIBITAI
PanoCTh OT YCIIEXA B YUYEHUH.

[Ipu oOywyenun nereit ¢ OB3 B AMAIOroBOM M MOHOJOTHYECKOH peUH
UCIIOJIB3YIOTCSL JIOCTYIHBIE [JIsi TOHHMMAaHUS pEYeBble MOJENH, OOUXOIHbIE
cutyanud. [Ipy BEIOTHEHNN TPAKTUYECKON PaOOTHI:

— COKpaIaeTCcsl KOJIMYECTBO 3aJaHUN;

— B OTZEJIBHBIX CIy4YasX MPEIOCTABIIETCS BO3MOKHOCTb CaAMOCTOSTEIIBHOTO
BbIOOpa croco0a TpeACTaBICHUS JaHHBIX B COOTBETCTBHUM C TOCTaBICHHOU
3a1auen



- TaOJHIIBI, CXEMBI, C WCIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
cpenctB o0paboTku naHHbIX. OCHOBHOW yHOp JenaeTcsi Ha TPAKTHYECKOE
MPUMEHEHUE TIOJYYCHHBIX 3HAHWM, HEOOXOMUMBIX i MpodhecCHOHATBHON
JESATEIIBHOCTH B COBPEMEHHOM OOIIECTBE, Ha pa3BUTHE aITOPUTMHUYECKOTO
MBIIIICHHSL.

[Iporpamma 1o XuMUM MaéT TPEACTABICHUE O IENAX, OOIEeH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHABIMBAeT  00s3aTENbHOE  TPEIMETHOE CoJIepKaHue,
IpeIyCMaTPUBAET paclpe/elieHHe €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IIO
pazzienaM M TeMaM MPOrpaMMbl 1O XHMHH, OMPENESET KOJIWYECTBEHHBIE U
KauyeCTBCHHBIC XapaKTEPUCTHKN coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHMHH C yY4E€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH MpeaMeTa Uit
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIET0 00pa3oBaHMsI, a TaKXke TPeOOBaHMA K
pe3ynbTataMm oOy4YeHHUSI XUMUW Ha YPOBHE IIeJIeH N3YUeHUS MPeaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHWMHH CIY)KUT OCHOBOH JUisi (OPMHPOBAHUS MHPOBO33PCHHUS
oOy4Jaromierocs, ero MpeACTaBICHUN O MaTepuaJbHOM EIMHCTBE MHUpPa, BAXKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MTUIIEBOMN M KOJIOTUYECKON OE30IaCHOCTH, MTPOOJIEM 3IpaBOOX PAHCHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMHUpOBAHWE MBINUICHHS W TBOPYECKHX CIIOCOOHOCTEH
OoOy4JaroImMxcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4EOHOM  JICSITCIIBHOCTH,
OKCIIEPUMCHTATBLHBIX M HCCICIOBATCIIBCKUX YMEHHH, HEOOXOIWMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
II€JI0OCTHOTO B3TJIsA/Ia HA SUHCTBO PHUPOJIBI U YCIIOBEKA, ABJISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOIITHXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOW BKJIQ/ B IKOJIOTHYECKOE
oOpa3oBaHue 00yJarONTUXCsl.



JlanHple HampaBlieHUs B OOyYE€HUU XMMHHU OOECIIEUMBAIOTCS CHEIU(PUKOIM
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX NOHATHI XUMHUH, OCHOB
HEOPTaHUYECKOM XHMHH W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX MOHSITUU
OpraHU4eCKON XMMHH.

CrpykTypa coaepkaHHsl POrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTr0 Ioaxoaa K €€ m3ydeHuro. CoaepkaHue CKIaIbIBa€TCsl U3 CHCTEMBI
MOHATHM O XUMHAYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHIHUILY
IIOCJIEA0BATEILHOIO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

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

— [Iepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UMPOBAHUS
CBOMCTB, CTPOCHHUsI U BO3MOXXHOCTEH IIPAKTUYECKOI'O IPUMEHEHUSA U IOIYYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKON COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOM NPUPOABI, LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJaM IIO3HAaHMS B Hayke. M3ydeHune XuMuM NPOUCXOAUT C NPUBJICUECHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXaroluid Mupy,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIacc.

[Ipy wW3yyeHMH XUMHHM [POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH 4YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B
OpUOOIIEHUHM K HAay4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YUYEHUU BEILIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX TPUMEHEHUMU B YYEOHO-IIO3HABATENBbHOM U y4eOHO-HCCIIEN0BATEIbCKON

5



JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTH4YECKOE IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENbHOM IO3HABATEJIBHOM JESTENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredyeHue yCaoBUi, CIIOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeNd (QPYHKIMOHATIBHOW M €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, MCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHue y OOydyarolmUXcsd TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIUTAHUID Ha OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHuUs.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHaya/IbHBIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMHH B KU3HH 4Y€JIOBEKAa. XMMHS B CHCTEME HaykK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMEeCeu.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTtHOcCHTENIBHAs MOJIEKYJIsIpHAs Macca. MaccoBast oJI1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKash peakys U €€ MPU3HAKY.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYeCcKHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHBIM O00OPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
ONMCAHWE NPU3HAKOB IMPOTEKAHHUsS XMMHUYECKHMX pEeaKklUMil (pasjioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xee3a ¢ pactBopoM cos meau (1),
U3y4YeHUE CIOCOOOB Pa3eJIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYI
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BemlecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuasl. Ilpumenenune xkucinopoaa. CrocoObl
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MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yIrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XUMHUYECKUE CBOMCTBA BOAbLl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomydyeHne OCHOBaHHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM W YCJIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOIOICHUE O0pa3lioB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHHUE BHUIEOMATEpPHAJIOB),
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WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3zaumopeiictBusa okcupga menu (1) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuoauueckui 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoit cucrembl xumnudeckux 3emeHToB JI. . MenneneeBa. lepruoabt
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT UM ILEJIOYEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAITMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHHS XUMHUYECKUX DIJIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumMmuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBieHue  ypaBHEHHIl
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OKHUCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CHUIbHbBIC U CI1A0bIE SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiny Ha HOHBL. [[OHSITHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETa/uIoB (rpadura W anaMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaNiOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasjioKEHHUs, COSMHEHMS ), paclo3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHu3M 4YeJioBeKa. BakHeWluue XJIOpUAbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS KJjacca KHUCJIOT W crnenududeckne). XUMHYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHMSIMU cepbl (KUCIOTHBIE JOXK[IU,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiicTea. KpyroBopot a3ora B mpupone. AMMHUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHue, (QU3HUYEeCKUe U XUMHUYECKHe
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MO4YBBl U BojxoémoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOMCTBA, [JEHCTBHE Ha IKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojiyueHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITy, B IIPOMBILUICHHOCTU. Ba)kHeMWIlIe CTPOMUTENbHBIE MaTepHallbl: KEpaMHKa,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJOPUAOB (TajJOreHUJI0B), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KaUECTBEHHOW peaKIuu Ha cyJbdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M U3YYCHHE CBOWCTB aMMHakKa, IpPOBEACHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKUCIIOIO ras3a, NpOBEJACHHE KauyeCTBEHHBIX peakluil Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTauoB. OU3nyecKknue U XMMUYECKHE CBOMCTBa MeTayioB. Oomue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnbl: nonoxeHUe B llepuoanyeckon cucTteMe XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
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TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHbIE METAIbI MarHuid MW KalbLMH: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucremMme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMMCAHKE MPOLIECCOB OKPAIIMBAHMUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu
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Peanuzamuss MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUU B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCu(pUKalusi, NEPUOJAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, MNPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOU EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMHU M JYXOBHO-HPAaBCTBCHHBIMH LICHHOCTSIMU, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAMM IOBEACHHMS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaIOIIUXCSl.

JIMYHOCTHBIE  pe3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaroIIMUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHUYECKOM HAyKH B JKH3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
IIEPENOBbIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUM,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 YCTpONCTBE MUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NIPEACTABICHUS] O COLMAIBHBIX HOPMAax W MPAaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESTEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENbHOCTH MpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATb CBO€ TOBEAEHHE M IIOCTYNKM CBOMX TOBAPHUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI:

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTABIIAIOLIME
OCHOBY I TOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIE HA IOJYYEHNE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbBHOM pabOThl C y4yeOHBIMU TEKCTaMM, CIPAaBOYHOMN
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JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH(DOPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHSI OOy4YEHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBuid O€30MacCHOCTH TIpU  OOpallleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrnenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpa3a JKH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yaeOHbIE NeUCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JOTUUECKOTO MBIIIJIEHUS TP OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX ()aKTOB U SIBJICHHH, BRIOUPATh OCHOBAHHS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATh B TIpoOIecCce TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HAa COCTOSIHME OKPYKAIOIIEH NPUPOTHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEIJI0KEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pPE3yabTAaTOB IO OCBOCHHIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEPIpPETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® DpACKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKUX NOHSATHH: aTOM, MOJIEKYJIA,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCMHEHUS, PEAKIMH PA3JIOKECHUS, PEAKUUU 3aMELICHUS, PEaKUUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aToMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaUyC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBS3b, HOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJS BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHITHUH H
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJII COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® OIpeeisaTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaTh cmbica Ilepunommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTHU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MojoxeHus B Ileproandeckoil cucreme,
3aKOHOB COXPAaHEHMSI MACChl BEUIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

® ONHUCHIBATH M XapakTepuszoBaTh TadOiauuHyto (opmy Ilepuogudeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdoyHas noarpymnmna (b-rpynmna)», Manbsie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenpaeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

® KJIacCCHU(PHUIIMPOBATh XMMHUUYECKUE IJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YUCIAy W COCTaBy YYacCTBYIONIUX B PEAKITUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® IIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCHUTEIIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MAacChl
BELIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOrO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

® TIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICTUTECIIBHON JIEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — [JIsl U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e cCjeloBaTh  MpaBWJiaM  TOJb30BAaHMSI ~ XUMHUYECKOM  TMOCylOW |
7abopaToOpHbIM  000pYJIOBaHHWEM, a TaKXe TMpaBuUiiaM OOpallIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoH1y oOydenus B 9 kiacce npeiMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHUIA:

® pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX TIOHSITHH: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYECKas CBs3b, TEIUIOBOM 3PP eKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIMd HOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
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HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHHE W  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHYECKON peaKIuu, TMpeAeibHO JOMyCTUMAs
xoHuenTpanus [1/IK Bemecrna;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;
ONPENIENATh BaJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJ€HTHAs, MOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;
packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
Tabnuunyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeiiesieHne WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHHUS UX
aTOMOB;
KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX JJICMEHTOB);
XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TNPOCTHIX M CIOXHBIX BEIIECTB, NOJATBEpPXk Aasi OIMNHUCAHUE
NpUMEPAMHU MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;
COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO
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oOMeHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTpPOCHMUS,
BO3MOXKHOCTH TMPOTEKaHUS XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7abopaTOpHbIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaimieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMONYYCHUIO W COOMPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

OPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI M HWOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWMCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosudecTBO 4yacoB TpeOOBaHMS K
JJIeKTPOHHbIE
Ne  HaummeHoBaHue o ) pesyJbTaram
uudgpoBbie
n/ pasgeroBuTeM  Bcer Konrponbn — IIpakruyeck P AeATEJbHOCTH COIJIACHO
o0pa3oBaTeJIbHbIE
I NPOrpaMMblI ) ble padoThl ue padoThl pecypeni nporpamme
BOCIIUTAHHUA
Paznen 1. IlepBoHayasibHble XMMUYECKHE MOHATHS
Bripaxkaronmit
IMO3HABATCIBLHBIC
HMHTEPECHI B PA3HBIX
MPEAMETHBIX 00JACTAX C
YYETOM
Xumus — WHIUBUIY AJTBHBIX
Ba)kKHas 00J1aCTh HHTEPECOB
Bu6morexa LOK P N
€CTCCTBO3HAHMS CIIOCOOHOCTEH
1.1 . 5 2 https://m.edsoo.ru/7f41 L
Y MIPaAKTUYECKON JTOCTHKCHUH.

ACATCIIBHOCTU
YCJIOBCKA

837c

OpueHTHpPOBaHHBIN B
NEesTEIbHOCTH Ha
Hay4YHbIE 3HAHUS O
MPUPOJIE U OOIIECTBE,
B3aUMOCBSI35IX YEIOBEKa
C IIPUPOJHOM U
COLIMAJIBHOMN CPENIOu.
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PazBuBaromnmii HaBBIKU
UCIIOJIb30BaHUS
Pa3JIMYHBIX CPEJICTB
MO3HAHUS, HAKOTICHUS
3HaHUU O MUpPE
(s13bIKOBAsI, YUTATEIIbCKAS
KYJIbTypa, IE€SITENbHOCTh
B MH(OPMAIMOHHOM,
uudpoBoii cpene).
JleMoHCTpupyrommn
HaBBIKH HAOIIONCHHUIM,
HaKOIJIeHUs (PaKToB,
OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOU U
T'YMaHUTApHOUN 00JacTsIX
MO3HAHUS,
HCCIIEI0BATENBCKOMN
NEATEIIBHOCTH.

1.2

BemectBa u
XUMHUYECKHE
peakuumn

15

bu6morexa IJOK
https://m.edsoo.ru/7f41

837c

Pa3BuBarommii HaBbIKU
HCTIOJIb30BaHUS
pa3IMYHBIX CPEACTB
MO3HAHUSI, HAKOTIJICHUS
3HAaHWUM O MUpe
(s13pIKOBAsI, YUTATEIBCKAS
KYyJbTypa, 1EeSITEIbHOCTh
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B HH(OPMAIMOHHOM,
udpoBoii cpene).
JleMOoHCTpUpyroIuMn
HaBBIKM HAOJIIOICHU,
HaKoIJIeHUs (haKToB,
OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOU U
T'YMaHUTApHOUN 00JIacTsIX
MTO3HAHMSI,
WCCIIEI0BATEIIbCKOU
TESATETHHOCTH.

Hroro o paszneny

Paszngea 2. Baxxkueiinime

20

NMpeaACTABUTEIN HECOPraHHYECCKUX BEIIECTB

Boznyx.
21 Kucnopon.
[TonsTue 06

OKCHIaX

bubmoteka [IOK
6 https://m.edsoo.ru/7f41

837¢c

[TornMaromuii 3Ha4eHue
U TJI00AJIbHBIN XapaKTep
HKOJIOTUYECKUX MPOOIIEeM,
IyTEN UX PELICHUS,
3HAYEHUE DKOJOTUIECKON
KYJbTYpPBhI UETIOBEKa,
oOmectBa. Co3Haroumit
CBOIO OTBETCTBEHHOCTD
KaK TpakaaHUHA U
NOTpeOUTENS B YCIOBHSIX
B3aMMOCBSI3H
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MIPUPOTHOM,
TEXHOJIOTUYECKON U
COLMAIBHOM CpEI.
BrIpakaronuii akTUBHOE
HENPUSATHE ICUCTBUH,
MIPUHOCSIIUX BPEL
MIPUPOJIE.
OpueHTHUpOBAaHHBIN Ha
MMPUMEHECHUE 3HAHUI
€CTECTBEHHBIX U
COLMAJIBHBIX HAYK JIJIA
pelIeHus 3a7a4 B
00J1aCTH OXpaHbl
MIPUPO/IbI, TUIAHUPOBAHUS
CBOMX MOCTYIKOB U
OIIEHKH UX BO3MO>KHBIX
MOCJIEACTBUMN IS
OKPYKaOUIEH CPEIbI.
VYyacTByromui B
MIPAaKTUYECKON
JNEATEIBHOCTH
AKOJIOTUUYECKOM,
MPUPOTOOXPAHHOU
HaMnpaBJICHHOCTH.

2.2

Bognopoa.Iloustu

bu6moreka [JOK

[ loanmaromnumii 3HaueHNE
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€ O KHCJIOTax nu
COJIIX

https://m.edsoo.ru/7f41
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Y TJI00AJIbHBIN XapaKTep
HKOJIOTUYECKUX MPOOIIEM,
IIyTEN UX PELICHUS,
3HA4YEHUE HKOJIOTHIECKON
KYJIbTYpPBbI YEJIOBEKA,
oOmectBa. Co3Haroumi
CBOIO OTBETCTBEHHOCTD
KaK rpakJIaHrHa U
MOTPEOUTENS B YCIIOBUSAX
B3aMMOCBSI3H
IIPUPOTHOM,
TEXHOJIOTUYECKOHN U
COLIMAIIBHOM Cpel.
Bripaxaromuii akTuBHOE
HETIIPUSITHE NECHCTBUM,
MPUHOCSIINX BpE.
IIPUPOJIE.
OpueHTHpOBAaHHBIN HA
MIPUMEHCHUE 3HAHUI
€CTECTBEHHBIX U
COIMAJIbHBIX HAYK ISl
pelIeHus 3a1a4 B
00JIaCTH OXpaHbI
MIPUPObI, TUIAHUPOBAHUS
CBOUX IIOCTYIIKOB U
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OIIEHKH X BO3MOXHBIX
MOCJICICTBUAN JIJIA
OKPYXKaIOUIEH CPEJIbL.
YyacTByromui B
MPAKTUYECKON
NEATEINbHOCTU
YKOJOTHYECKOH,
MPUPOIOOXPAHHOU
HANpaBJICHHOCTH.

2.3

Bopa. PactBopsl.
[Toustue 00
OCHOBAHUSIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

837¢c

[Tonumaronuii 3Ha4YCHUE
1 TJI00aJIBbHBIN XapaKkTep
AKOJIOTHYECKUX ITPOoOIeM,
IyTEN UX PEIICHUS,
3HAYECHHE DKOJOTHYECKOMN
KYJIbTYPBI YEJIOBEKA,
obmectBa. Co3Haromui
CBOIO OTBETCTBEHHOCTh
KaK TpaXJaHuHA U
MOTPEOUTENS B YCTIOBUSX
B3aMMOCBSI3U
[IPUPOIHOM,
TEXHOJIOTUYECKOUN U
COLIMAJIBHOM Cpe/l.
Bripaxxaronuii akTuBHOE
HENPUSITHE NCHCTBUM,
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2.4

OcHOBHEIE
KJ1aCChI
HEOPTaHUYECKUX
COCJTMHCHUH

11

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

837¢c

MIPUHOCSIIUX BpEL
MIPUPOJIE.
OpueHTHpOBaHHBIN Ha
MMPUMEHCHUE 3HAHUI
€CTECTBEHHBIX U
COLMAJIbHBIX HAYK IS
pelieHns 3a1a4 B
00J1aCTH OXpaHbl
MIPUPOJIbI, TIITAHUPOBAHUS
CBOUX MTOCTYTKOB U
OIICHKH MX BO3MOXHBIX
MOCJIEACTBUMN IS
OKPYKarOIIEH CPEIbI.
YyacTByrOIIUH B
MIPAaKTUYECKON
NeSATEeIbHOCTH
AKOJIOTUYECKOM,
MPUPOJOOXPAHHOMN
HaIMpaBJICHHOCTH.
Brerpaxarommi
MO3HaBaTEIbHbBIC
HWHTEPECHl B Pa3HBIX
MPEMETHBIX 00JACTAX C
YYETOM
WHIUBUIYAJIBHBIX

30
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HMHTEPECOB,
CIIOCOOHOCTEH,
JOCTHKECHUU.
OpHueHTUPOBAaHHBIN B
TeSTeTLHOCTH Ha
Hay4HbIE 3HAHUS O
MpUPOJIE U OOIIECTBE,
B3aMMOCBSI3IX YEIOBEKa
C IPUPOJIHOMN U
COLMAIBHOM CPEIIOHN.
Pa3BuBarommii HaBBIKH
HCITOJTB30BAHUS
Pa3IUYHBIX CPEJICTB
MO3HAHUSI, HAKOTLJICHUS
3HaHUU O MUPE
(SI3BIKOBAsI, YUTATEITHCKAS
KyJbTypa, ACSITCIBHOCTD
B NH(OPMAILIMOHHOM,
uudpoBoii cpene).
JIeMOHCTpUPYIOLINIA
HaBBIKU HAOJIOIECHUH,
HaKoIJIeHUs (DaKToB,
OCMBICJTICHUS OTIBITA B
€CTECTBEHHOHAY4YHOH U
I'YMaHUTApHOUN 00JacTsIX

31




MMO3HAHUS,
HUCCIEI0BATEIILCKON
JIEITEJILHOCTH.

Hroro no pazneny

30

Paznen 3. Ilepuoguuecknii 3akon u Ilepuoanyeckas cucrema xumudeckux djemenToB /. U. Menaeseena.

CTpOCHI/Ie aToMOB. XMMHYecKas CBsI3b. OKNCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKInuu

[Tepnoanueckuii
3aKOH U
[lepunoanyeckas
31 crucTeMa
XUMHYECKUX
anemeHToB [I. U.
Meunnene-eBa.

Ctpoenue atoma

bubmoteka [IOK
https://m.edsoo.ru/7f41

837c

BOCIIUTAHUE CTPEMIICHUS
K MO3HAHUIO Ce0s 1
JIPYTUX JIFOJEH, MPUPOIBI
u o011IecTBa, K
MOJTYYECHUIO 3HAHUM,
Ka4eCTBEHHOTO
oOpa3oBaHus ¢ Y4ETOM
JIMYHOCTHBIX UHTEPECOB
1 OOIIIECTBEHHBIX
notpedHocTei. I lonumaro
A CONPUYACTHOCTD K
MPOIIIOMY, HACTOSIIIEMY
U OynyiieMy Hapojaa
Poccum, TeicsiueneTHei
HWCTOPUU POCCUUCKOUN
rocyJ1lapCTBEHHOCTH Ha
OCHOBE UCTOPUYECKOTO
MIPOCBEIIEHUS],

32
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POCCUHCKOTO
HAIIMOHAJIBHOTO
HMCTOPHUYECKOTO
CO3HAHMS.

3.2

XuMu4aeckast
CBS3b.
OKHCIINTEIILHO-
BOCCTAaHOBHUTEID
HbIC PEAKIIUU

bubmoteka [IOK
https://m.edsoo.ru/7f41

837¢c

Brrpaxarommi
MMO3HABATCIbLHBIC
MHTEPECHI B PA3HBIX
MPEAMETHBIX 00JACTAX C
YYETOM
MHJIVBUTYJIbHBIX
WHTEPECOB,
CITOCOOHOCTEM,
JTOCTHXKCHU.
OpueHTHpPOBAaHHBIN B
eI TCIIbHOCTH Ha
Hay4YHbIC 3HAHUS O
MPUPOJIE U OOIIECTBE,
B3aHMOCBS3SIX UeIOBEKa
C IIPUPOJHOM U
COLUAIBHOM CPEIOH.
Pa3BuBaromnimii HaBbIKU
HCIIOIb30BAHUS
Pa3JIMYHBIX CPEJICTB
IMO3HAHMs, HAKOTIJICHUS
3HAaHUU O MUPE

33
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(s13pIKOBast, YUTATEIBCKAS
KyJIbTypa, AeSITEIbHOCTD
B MH(OPMaIIMOHHOMH,
udpoBoii cpene).
JleMOoHCTpUpyrOIun
HaBbIKU HAOJIOACHUIH,
HAKOIUIEHHUs (DAaKTOB,
OCMBICJICHUS OTIbITA B
€CTECTBEHHOHAYYHOU U
T'YMaHHUTApHOUN 00nacTsxX

IO3HAHUA,
HCCJIEIOBATEILCKOM
ACATCIIBHOCTMU.
bubmoteka [IOK
Hroro mo pasaeny 15 https://m.edsoo.ru/7f41
837c
bu6mmoreka [JOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f41
837c
OBIEE
KOJIMYECTBO 68
YACOB IIO
ITPOI'PAMME

34
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9 KJIACC

Koaun4yecTBO 4acoB

TpeOOBaHUSA K

JIeKTPOHHBIE e3yJibTaTam
Ne  HaumeHoBaHMe P pe3y
(undpossbie) AeATEJbHOCTH
n/  pa3iesioB M TeM Bcer  KoHTpoubH IIpakTHyeck
o0pa3oBaTe/bHbIE COIJIACHO
1| NPOrpamMmabl 0 ble padoThI ue padoTsl
pecypchbl nporpamMmme
BOCIIMTAHMS
Paszgeu 1. BemecTBo U XMMHYECKHE peaKUH
Bripaxaronui
ITIO3HABATEIIbHBIE
MHTEPECHI B Pa3HBIX
PEIMETHBIX
00JacTsaX ¢ yuéToM
VHUBUYJIbHBIX
[loBTOpEHUE N
UHTEPECOB
yrIIyOIcHHE bu6moreka [JOK P e
. CIIOCOOHOCTEN,
1.1 3HAHUHA OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6 .
JOCTHKEHHM.
paszesnoB Kypca 8 36 .
OpueHTHPOBAHHBIN

KJ1acca

B JIESITEILHOCTH Ha
Hay4YHBIC 3HAHUS O
IPUPOC H
o0I111eCTBE,
B3aNMOCBS3SIX
yesoBeKa ¢

35
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MIPUPOTHOMN U
COLMAJIbHOU
CpEIoH.
PazBuBaromuit
HaBBIKU
WCIIOJIb30BaHUs
Pa3IMYHbBIX
CpEACTB MO3HAHU,
HAKOTJICHUS
3HAHUM O MUPE
(s13BbIKOBAA,
YUTaTENIbCKas
KYJbTYypa,
NEATEIIBHOCTD B
uH(OPMAITMOHHOM,
urdpoBoii cpene).
JleMoHCcTpUpyOIU
11 HaBBIKH
HaOIIOICHUH,
HaKOILICHUS
¢dakToB,
OCMBICJIEHUS OIbITa
B
€CTEeCTBEHHOHAYYH
OU U

36




1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHUYECKUX
peakuuii

bu6moreka IJOK

https://m.edsoo.ru/7f41a6

36

T'YMaHUTapPHOU
obacTsax
MTO3HAHUS,
MCCIIEI0BATEIIBCKO
U IeATEIbHOCTH
YBaxarouui Tpy/,
pe3yJIbTaThl CBOETO
Tpyna, Tpyaa
JOPYTUX JTHOJEH.
[IposBistromui
MHTEPEC K
MPAKTUYECKOMY
V3YUYCHUIO
npodeccuii u Tpyna
pa3IMYHOIO poJa, B
TOM YHCJIC Ha
OCHOBE
MIPUMEHEHUS
PEAMETHBIX
3HaHUM.

Breipaxarommi
TI03HABATEIIbHBIC
WHTEPECHI B Pa3HBIX
pPeIMETHBIX
o0JacTsx ¢ yuéTom

37
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WHJIMBUTyaJIbHBIX
UHTEPECOB,
CIIOCOOHOCTEH,
JIOCTUKCHUU.
OpueHTUpOBAHHBIN
B JICSITEIILHOCTH Ha
Hay4yHbIC 3HAHUS O
pupoie 1
oOIecTBe,
B3aHMOCBSI3SIX
YyeJI0BEKa C
IIPUPOJTHOU U
COLIMAJIbHOM
Cpenou.
PazBuBaromiuii
HaBBIKH
HCTIOJIb30BaHUS
Pa3IMYHbBIX
CpEACTB MO3HAHUS,
HaKOIIJICHUS
3HAHUU O MUPE
(s13bIKOBAA,
YUTaTeIbCKas
KYJbTYyDa,
JeSITEILHOCTD B

38




WH(pOPMAITMOHHOM,
1upoBoii cpene).
JleMoHCcTpHpyOIIHN
1 HaBBIKH
HaOJIFOICHUH,
HAKOIUJICHUS
(baKToB,
OCMBICIICHUSI OTIBITA
B
€CTECTBEHHOHAYYH
ol U
T'yMaHUTApHOU
o0JacTsax
MO3HAHUA,
UCCIIEI0BATENbCKO
U IEeATEIILHOCTH

1.3

DNEKTPOTUTHYECK
ast IUCCOLMALIHSL.
XUMUYECKHUE
peakxiuu B
pacTBopax

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6

36

Berpaxaromuii
IT03HABATEILHBIE
WHTEPECHl B Pa3HBIX
IPEAMETHBIX
00JacTsaX ¢ y4éToM
WHIUBU Ty ATbHBIX
UHTEPECOB,
CIIOCOOHOCTEM,
JIOCTHXKCHMH.

39
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OpueHTHPOBAHHBIM
B JICATEIIBHOCTH HA
Hay4YHbIC 3HAHUS O
IPUPOJIE U
o0I111eCTBE,
B3aUMOCBSI35IX
YeJIoBeKa C
IIPUPOIHOM U
COIMMAJILHOM
CpeIoH.
PazBuBaromuit
HaBBIKU
UCIIOJIb30BaHUs
pa3IMYHbBIX
CpPEACTB MO3HAHUS,
HAKOTICHUS
3HAHUU O MUpE
(s13BIKOBAAI,
YUTATENIbCKas
KYJbTYypa,
NEATEeIIbHOCTh B
nH(OPMAITMOHHOM,
1udpoBoi cpene).
JleMoHCTpupyrOILH
1 HaBBIKU

40




Hroro o paszueny

Pasznea 2. HemeTa/sibl 1 UX COeIMHEHUS

17

HaOIIOCHUH,
HaAKOIIJICHUS
¢dakToB,
OCMBICJICHHUS OTIbITa
B
€CTECTBEHHOHAYYH
oM u
r'yMaHUTapHOMU
o0JracTax
MMO3HAHUS,
HCCJICIOBATEIILCKO
U IeITeNbHOCTH

OO6mas

XUMHUYCCKHUX

2.1

TPYMIIBIL.
["anmoresn!

XapaKTEepPUCTHKA

snemeHToB VIIA-

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6

36

Brerpaxaromuii
ITO3HABaTCIbLHEIC
WHTEPECHI B Pa3HBIX
MIPEIMETHBIX
00JacTsaX ¢ yu€ToM
WHIUBU Ty ATbHBIX
HHTEPECOB,
CIIOCOOHOCTEM,
JIOCTH>KECHUH.
OpueHTHPOBAHHBIN

41
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B JICSITEIILHOCTH Ha
Hay4YHbIC 3HAHUS O
IPUPOJIE U
o0I111eCTBE,
B3aUMOCBSI3SIX
YEeJI0BEKa C
MIPUPOJTHOMN U
COLUAIIBHOMN
CpeIon.
PazBuBarommit
HaBBIKU
UCIIOJIb30BaHUs
Pa3IUYHBIX
CpPEACTB MO3HAHUS,
HaKOILICHUS
3HAHUU O MUpE
(s13BIKOBAA,
YUTATENIbCKas
KYJbTYyDa,
NEATEIIbHOCTh B
uH(OPMAITMOHHOM,
1udpoBoii cpene).
JleMoHCcTpHpyrOIHN
1 HaBBIKU
HaOIIOICHUH,

42




HaAKOIJICHUS
¢dakToB,
OCMBICJICHHUS OTIbITa
B
€CTECTBEHHOHAYYH
ou U
T'YMaHUTapPHOU
o0macTax
MMO3HAHUS,
HCCJICIOBATEIIHLCKO
U IEeITEIILHOCTH

2.2

O6mas
XapaKTEePUCTHUKA
XUMUYECKUX
aneMeHToB VIA-
rpynmsl. Cepa u e€
COCTMHEHUS

bubmoteka [IOK
https://m.edsoo.ru/7f41a6

36

Berpaxaromuii
[I03HABATEILHBIE
WHTEPECHI B Pa3HBIX
MIPEIMETHBIX
00JacTsaX ¢ yuéToM
WHIMBUIYJbHBIX
WHTEPECOB,
CIIOCOOHOCTEN,
JIOCTHKCHMH.
OpueHTHPOBAHHBIM
B JIEATENLHOCTH Ha
Hay4YHbIC 3HAHUS O
IIPUPOJIC U
o0I111ecTBE,
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B3aUMOCBSI35IX
YEJ0BeKa C
IIPUPOJTHOU U
COLMAJIbHOM
CpeIoH.
PaszBuBarommii
HaBBIKU
UCIIOJIb30BaHUs
pa3IMYHbBIX
CpEACTB MO3HAHUS,
HAKOTJICHUS
3HAHUM O MUPE
(s13bIKOBAS,
YUTATENbCKas
KYJIbTYypa,
NEATEeIIbHOCTh B
WH(pOpPMAITMOHHOM,
undpoBoii cpene).
JleMoHCcTpUpyOIU
1 HaBBIKU
HaOJIIOICHUH,
HaKOILICHUS
¢dakToB,
OCMBICJICHUS OTIBITa
B

44




2.3

OOmas
XapaKTepUCTHKA
XUMHUYECKUX
sreMeHToB VA-
rpynmnsl. A30T,
dbocdop u ux
COEJIMHEHHUS

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41a6

36

€CTECTBEHHOHAYYH
on U
T'yMaHUTAapHOU
00JacTsIX
MMO3HAHUS,
HCCJICIOBATEIILCKO
U 1esITeJILHOCTH

Bripaxarommia
MO3HABATEIbHbIC
MHTEPECHI B Pa3HBIX
PEIMETHBIX
00JacTsaX ¢ yu€ToM
WHIUBU Ty ATBHBIX
UHTEPECOB,
CIIOCOOHOCTEH,
JOCTHXKCHUU.
OpueHTHPOBAHHBIM
B JICSITEIILHOCTH HA
HAy4YHbIE 3HAHUS O
IpUPOAC U
o0IIecTBe,
B3aUMOCBSI3SIX
YyeJIoBeKa C
MIPUPOIHOM U
COLUAIBHOM

45
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Cpenou.
PazBuBarommit
HaBBIKU
UCIIOJIb30BaHUs
pa3IMYHbBIX
CpEICTB NTO3HAHUS,
HAKOIIJICHUS
3HAaHUU O MUPE
(s13BbIKOBAA,
YUTaTENIbCKas
KYJbTYypa,
NEATEIIbHOCTh B
UHGOPMAITMOHHOM,
udpoBoii cpene).
JleMoHCTpUpyrOILIH
11 HaBBIKH
HaOIIOICHUH,
HAKOTICHUS
(dakToB,
OCMBICJIEHUS OIbITa
B
€CTECTBEHHOHAYYH
OU U
r'yMaHUTapHOU
obmacTax

46




MMO3HAHHUS,
HUCCIIEI0BATEIILCKO
U 1eITEIILHOCTH

2.4

Oo0mas
XapaKTepUCTUKA
XUMUYECKUX
anemeHToB IV A-
IpyNIbl. YTIEPOI
Y KPEMHHH U UX
COCIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6

36

Brerpaxaromuii
M03HaBaTEIbHBIC
WHTEPECHI B PA3HBIX
MPEAMETHBIX
00JacTax ¢ yu€ToM
WHIMBUAYJIbHBIX
WHTEPECOB,
CIIOCOOHOCTE,
JIOCTHKCHMH.
OpueHTHPOBAHHBIN
B ICITEJILHOCTH Ha
Hay4YHBIC 3HAHUS O
IPUPOJIEC U
oO1ecTBe,
B3aHMMOCBSI3IX
YyeJIoBeKa ¢
IIPUPOIHOM U
coIlMaJIbHOM
cpenou.
Pa3BuBaromiuii
HaBBIKH
HCITOJIb30BAHHUS

47
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Pa3IMYHbBIX
CpEACTB MO3HAHUS,
HAKOTLICHUS
3HAHUU O MUpE
(s13BIKOBAA,
YUTATEIbCKas
KYJIbTYypa,
NEATEIIbHOCTD B
WH(pOpPMAITMOHHOM,
undpoBoii cpene).
JleMoHCTpUpyOIHN
1 HaBBIKH
HaOJIIOICHUM,
HAKOILICHUS
¢dakToB,
OCMBICJICHUS OTIBITA
B
€CTECTBEHHOHAYYH
ol U
r'yMaHUTapHOMU
o0JacTsix
MO3HAHMUS,
UCCIIEI0BATEIbCKO
U 1esITeJILHOCTH

48




Hroro no pazneny

25

Paszngea 3. Meraliibl M X COeIMHEHUA

3.1

OOmue cBOMCTBA
METAJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6

36

Brerpaxaromuii
MMO3HaBaTEIbHBIC
HMHTEPECHI B PA3HBIX
MPEAMETHBIX
00JacTax ¢ yu€ToM
WHIMBUAYJIbHBIX
WHTEPECOB,
CIIOCOOHOCTE,
JIOCTHKCHMH.
OpueHTHPOBaHHBIN
B ICATEIILHOCTH Ha
Hay4YHBIC 3HAHUS O
IPUPOJIEC U
oO1ecTBe,
B3aHMMOCBSI3IX
YyeJIoBeKa ¢
IIPUPOIHOM U
COIMMAJILHOM
cpenou.
Pa3BuBaroniuii
HaBBIKH
HCITOJIb30BAHHUS

49
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Pa3IMYHbBIX
CpEACTB MO3HAHUS,
HAKOTLICHUS
3HAHUU O MUpE
(s13BIKOBAA,
YUTATEIbCKas
KYJIbTYypa,
NEATEIIbHOCTD B
MH(pOpPMAITMOHHOM,
undpoBoii cpene).
JleMoHCTpUpyOIHN
1 HaBBIKH
HaOJIIOICHUM,
HAKOILICHUS
¢dakToB,
OCMBICJICHUS OTIBITA
B
€CTECTBEHHOHAYYH
ol U
r'yMaHUTapHOMU
o0JacTsix
MO3HAHMUS,
UCCIIEI0BATEIbCKO
U IEATEIILHOCTH

3.2

Baxueiimue

16

bu6mmoreka [JOK

Brerpaxaromuii

50




MCTAJJIbI 1 UX
COCIUHCHUA

https://m.edsoo.ru/7f41a6

36

IT03HABATCILHBIC
MHTEPECHI B PA3HBIX
MPEAMETHBIX
o0JacTsx ¢ yuéTom
WHIUBU Ty ATbHBIX
HHTEPECOB,
CIIOCOOHOCTE,
JIOCTH>KCHUH.
OpueHTHPOBAHHBIN
B JICATCILHOCTH Ha
Hay4YHBIC 3HAHUS O
PUPOJIE U
oO1ecTBe,
B3aHMMOCBSI3SIX
YyeJIoBeKa ¢
IIPUPOJTHOU U
COIMMAJILHOM
CpeIon.
PazBuBarommii
HaBBIKU
HCIIOJIb30BAHHUS
Pa3IMYHBIX
CpEJICTB NTO3HAHUS,
HaKOIUICHUS
3HaHUH O MUpe

51
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Hroro no pazugeny

Paznen 4. XuMus 4 OKpy:Ka0IIas cpeaa

20

(s13BIKOBAAI,
YUTaTeNIbCKas
KYJbTYypa,
NEATEIIbHOCTh B
nH(OPMAITMOHHOM,
udpoBoii cpene).
JlemoHCTpUpyrOmM
1 HaBBIKU
HaOIIOICHUM,
HAKOTJICHUS
(dakToB,
OCMBICJICHUS OTbITa
B
€CTECTBEHHOHAYYH
OU U
T'yMaHUTAapHOU
o0J1acTsIx
MO3HAHMUS,
UCCIIEI0OBATENIbCKO
U IEATEIbHOCTH

41 Bemiectsa u

MaTepualbl B

3

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6

IHonumarommi
3HAYEHUE U

52
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ZKHU3HH YCJIIOBCKaA

rI100aIbHBIN
Xapakrtep
9KOJIOTHYECKHUX
npobiieM, myTei ux
pelIeHuUs, 3HAYEHUE
HKOJOTHYECKON
KYJbTYpbI
YyeJoBeKa,
o0IIecTBa.
Co3Haronmm CBO
OTBETCTBEHHOCTH
KaK TpakJIaHUHA U
oTpeOUTEIIS B
YCIOBUSX
B3aHMOCBSI3H
IIPUPOTHOU,
TEXHOJIOTHYECKOU
1 COLIMAIbHOM
cpen.
Berpaxaromuii
aKTHUBHOEC
HETIPUSATHE
JICUCTBUM,
MPUHOCSIIUX BPET
IpUpoJIE.

53
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Hroro no paszneny

OpueHTHPOBAHHBIM
Ha IPUMEHEHUE
3HAaHUU
€CTECTBCHHBIX U
COLMAIBHBIX HAYK
JUISL pELICHUS 3a/1a4
B 00JIaCTH OXpaHBI
IIPUPOBI,
TJTAHUPOBAHUS
CBOMX MOCTYIIKOB U
OLICHKHU HX
BO3MOKHBIX
IIOCIICICTBUN JUJIS
OKpYyXarouen
Cpenpl.
VYyacTByromui B
IPAKTUYECKON
NESATENbHOCTH
JKOJIOTUYSCKOM,
IIPUPOJOOXPAHHON
HaIpPaBJICHHOCTH.

PesepBHoe Bpems

bubmoteka [IOK
https://m.edsoo.ru/7f41a6
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OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

BriOepute yueOHbIE MaTEpHATIbI
Xumust. 8 kacc: yuel. s obmeodpazoBarenbHbiX yapexaenuii / O.C.

["abpuensH. - 3-e uza., crpeotur. - M.: JIpoda, 2022. - 286 c.

Xumusl. kiace: yueo. st oomieoopazoBaTebHbIX yupexaenuii / O.C.

["aGpuensH. - 3-e uza., crpeotur. - M.: [Ipoda, 2022. - 288 c.

METOIUYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJISA
1. I'abpuensu O. C., Bockoboiinukona H. I1., SmrykoBa A. B. HactonbHas kHura
yauTens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Tetpanb 11s1 1a00paTOpHBIX OMBITOB U
npaktudeckux padot. 8 k1. K yueOnuky O. C. ['abpuensna «Xumusi. 8 kimacey.
M.: dpoda, 2022.

3. IN'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumus». 8 xkiace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocobue k yaueOnuky O. C. ['abpuensna
«Xumusy. 9 xkmacc / O. C. T'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : rexHonoruueckue kaptol kK yaueOuuky O. C. ['abpuensna «Xumus. 8
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KJacey : metoamdeckoe nocobdue / JI. M. Acanoa. — M. : JIpoda, 2020

6. XuMus : TexHosiorndeckue kaptol kK yueonuky O. C. 'abpuensna «Xumus. 9
KJ1acc» : Metojauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KonTpoabHble u mpoBepouHbie paboThl k yueoHuky O. C.
[Nabpuensina «Xumus. 8» / O. C. 'abpuensn, I1. H. bepe3kun, A. A. Yimakosa u

ap. - M.: [Ipoda, 2022. nanHsie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Beenurenannbpichttp://www.chemnet.ru I'azera «Xumusi» U caiT 111 yuautens «51

Uy Ha YPOK XUMHUUNY
http://him.1september.ru Enunas komnekius [TOP: I[IpeameTHas KOJICKITHS
«XuMusD

http://school-collection.edu.ru/collection/chemistry EcrectBenHO-Hay4YHbIC
skcriepuMenThl: xumus. Komneknust Poccuiickoro o6meo0pa3oBaTeIsHOTO
nopTaina

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YIEOHUK TSI

CPEIHEN LIKOJIBI
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http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: SJIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpeITHIH KOJISIK: XUMUS
http://www.chemistry.ru JluctaniioHHas OJIMMITHAAA [T0 XUMHUHU:

TGHGKOMMYHHK&HHOHHBIfI O6p8.30B3T€JIBHLII>i IIPOCKT
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