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[TOACHUTEJIBHASA 3AIINCKA

[IpumepHas pabGoudass mporpaMma Mo XUMHH Uil OOYYAIOIIMXCS C 3aJEepKKON
ncuxuyeckoro pazputus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO 001I€r0 00pa3oBaHUS
COCTaBJICHa B COOTBETCTBUU C DenepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM OCHOBHOTO o01miero oopazoanus (I[Ipukaz Munnpocsemnienusi Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHHUCTEPCTBOM HOCTULMHM Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IlpumepHoit
aJIaNTUPOBAHHON OCHOBHOW 00pa30BaTENbHONW MPOrPaMMON OCHOBHOTO  OOIIEro
oOpa3oBaHUs OOYYAIOMIMXCA C 3aJEPKKOM TICMXMYECKOrOo pa3BUTHS (0J00pEHHOU
pemearieMm @YMO 1o obmemy oOpazoBanuio (mpoTokos oT 18 mapra 2022 1. Ne 1/22))
(manee — [TAOOIT OOO 3I1P), IlpumepHoit paboueil mporpaMMbl y4eOHOTO MpeaMeTa
«Xumus» (0a30BbId ypoBeHb), [IpumepHOl mporpaMMoil BOCIHUTAaHHS OOYyYarOUIUXCS
IpU TOJIYYEHUH OCHOBHOIO O0OILIEro 0oOpa3oBaHUs, C YYETOM pACHPEIECICHHBIX IO
KJlaccaM  TIPOBEpPSIeMbIX  TpeOOBaHMM K  pe3yJibTaTaM  OCBOEHUS  OCHOBHOM
oOpa3oBaTeIbHON TMPOTpaMMbl OCHOBHOTO o0O0Iero oOpa3oBaHUS U DJIEMEHTOB
COJIEp’KaHusl, NPEJICTABICHHBIX B YHHMBEPCAIbHOM KOAU(PUKATOpPE 1O XUMHH,
Konuenuuun mnpenogaBanusi y4deOHOro nmpeamera «XuMus», B 00pa30BaTeIbHBIX
opranuzanusax PO, peanusyoomux oCHOBHbIE 00111€00pa30BaTeIbHbIE TPOTPAMMBI.

OO0mas xapakTepucTUKA y4e0HOro npeamMmera « XumMusi»

VYuebnubii mnpeamer — «XUMHS»  BXOJUT B MPEAMETHYI0  00JacTh
«EcTecTBeHHOHAay4YHbIE TMpeaMeThl». B cucrteMe ecTecTBEHHOHAy4YHOrO OOpa30oBaHMs
XUMUSI KaK y4eOHbIN MpeIMET 3aHUMAaeT Ba)KHOE MECTO B NTO3HAHUM 3aKOHOB IIPUPO/IHI,
dbopMupoOBaHUM HAYYHOW KapTUHBI MUpA, CO3JaHUU OCHOBBI XMMHUUYECKUX 3HAHUH,
HEOOXOJUMBIX JUIsl TIOBCEIHEBHOM »KW3HHU, HABBIKOB 3JI0POBOTO U 0O€30MacCHOTO s
YyeJloBeKa M OKpYy’Kalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCIHUTAaHUU
DKOJIOTUYECKOMN KYJIBTYPBHI.

VYcenemHocTh M3y4YEHUsT XMMUU CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM,
COOJIOJIeHnEeM TpaBuyl Oe30MacHOM paboThl TPH  BBHIMOJHEHUHW XUMHUYECKOTO
DKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYHCIIEHHBIX CBS3€M XMMHUH C IPYTUMH IPEAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKITIOYAET B c€0s1 OCHOBBI HEOPTaHUYECKOW M OPTaHUYECKON XUMUMU.
['aBHOI uaeel nporpaMmsl SIBISIETCS CO3JjaHne 0a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUI
M0 XMMHH, BBIPAXKEHHBIX B (POpMe, COOTBETCTBYIOLIEH BO3pACTy OOYYAIOIIMXCS U HX
0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B copepxaHun gaHHOTO Kypca MPEACTaBICHBI OCHOBOIOIATAIOIINE XUMHUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIONIME M3YYEHHE COCTaBa M CTPOEHHUSI BEILECTB,
3aBUCUMOCTH HX CBOWMCTB OT CTPOCHMS, NPOTHO3UPOBAHUE CBOMCTB BEIIECTB,
HCCIIEOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAIICHUMN U IyTEW YIPaBICHUS UMH
B LIEJIAX MOJYYEHUS BEIIECTB U MAaTEpPUAJIOB.

TeopeTnueckyro OCHOBY M3y4YE€HUsI HEOPTaHMYECKON XMMHUU COCTABIIIET ATOMHO-
MOJIEKYJIIpHOE yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMU



CBEJICHUSIMU O CTPOCHHMU aToMa, BUJAX XHUMHUYECKOW CBSI3U, 3aKOHOMEPHOCTSIX
MPOTEKAHHS] XUMUYECKUX PEAKIUN.

B u3yueHunn Kypca 3HauMTENbHAS POJIb OTBOAUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX U JabOpaTopHBIX pabOT, OMHCAHWIO PE3YJIhTATOB
YYEHHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M TMpaBmil Oe30macHO paboThI B
XUMUYECKOH 1abopaTopum.

Peanuzanust jaHHO# MporpaMMbl B MpoIecce 00y4eHUs MO3BOJIUT 00yUarOIUMCS
c 3IIP ycBOuTh KJIHOYEBbIE XMMHUYECKHE KOMIIETCHIIMM W TIOHSATH POJIb M 3HAYCHHE
XUMUHU CPEJId IPYTUX HAyK O MPUPOJIE.

N3ydenne xumuu crnocoOCTByeT (HOPMUPOBAHUIO y OOYYAIOUIUXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OOILIEHAYYHBIX METOAOB (HaOMIOAeHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJICTUPOBAHHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS HAy4YHBIX
3HAHUM, OCHOBAHHOIO Ha MEXIPEAMETHBIX CBA3SAX C npeameraMu «OKpyKarolmun
MUY,

«Dusukay, «buonorus», «['eorpadusy», «Marematukay u GOpMHUPYET KOMIETEHITUH,
HE0OXOIMMBIE JUTsl IPOAOKEHUST 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

W3ydyenne XuMuu crmocoOCTBYeT pa3BUTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHUsl, (PYHKIMOHAIBHOW  TIpaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTHUYECKU AaHAIU3UPOBATh HHGOPMAIIMIO, TPEJCTABICHHYIO B
pa3IuuHbIX (opMax. 3HAYUMOCTh MpeaMeTa JjIsl Pa3BUTHUS KU3HEHHOW KOMITETCHIIUU
oOyuaromuxcs ¢ 3I[IP 3akiroyaeTcs B YCBOCHHMM OCHOBBI XHMHUYECKHUX 3HAHUH,
HEOOXOJMMBIX JUIsl TTOBCEIHEBHOM >KW3HM; HABBIKOB 3J0POBOT0 M 0€30MacHOro s
yelioBeKa U OKPY’Kalollleld ero cpeisl odpasza *u3HH; (POPMUPOBAHUH IKOJIOTUUECKON
KYJbTYpBI.

[Iporpamma oTpakaer cojepkaHue OOy4EeHHs TMpEeAMETY «XHUMH» C y4eTOM
0CcOo0BIX 00pa3zoBaTeNbHbIX MOTpebHOocTel oOyuaromuxcs ¢ 3[1P. OBnanenue y4eOHbIM
MpeaMEeTOM «XUMUS» TPENICTABIACT OMPENEICHHYI0 TPYJIHOCTh Uil OOYYarOIINXCS C
3I1P. D10 cBs3aHO ¢ OCOOCHHOCTSMH MBICIIUTEIIBHOM JESITEIHbHOCTH, TICPHUOIHICCKUMH
KOJICOaHMSIMU BHUMAHWSI, MAJIBIM 00bEMOM MaMSATH, HEIOCTATOYHOCTHIO 0OIIEro 3amaca
3HAHUM, MOHUXEHHBIM I[103HABATEIbHBIM HMHTEPECOM M HHU3KUM YpPOBHEM PEUEBOTO
pa3BUTHSL.

Jlns mpeonosieHus TPYAHOCTEH B HM3YUYEHHHM Y4eOHOro mnpeaMera «XUMUsH
HeoOXoMMa ajanTtaius o0beMa U XapakTepa yueOHOro MaTepuaia K Mmo3HaBaTeIbHbIM
BO3MOXKHOCTSIM JaHHOM KaTeropuu oOydYalolUXCs, Y4eT MX OCOOCHHOCTEH pPa3BUTHSL:
UCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX W  MEXIPEIMETHBIX  CBS3EH,
MOCTETNIEHHOE YCIOKHEHNE N3Yy4aeMOro MaTepHalia.

[Ipy wu3ydyeHHH XUMUU HEOOXOJUMO OCYIIECTBIISATh B3aUMOJCHCTBUE Ha
ITOJIMCEHCOPHOUN OCHOBE.

Teopernuecknii MaTepuaig peKOMEHAYETCS M3ydaTh B IMPOLECCE MPAKTHYECKOU
JeATEeIbHOCTH. BO3MOXKHO BBIICIICHUE OTAEIBHBIX YPOKOB Ha pPELICHHE 3ajJlad B CBSI3U
CO CJOXKHOCTBIO aHanmu3a Tekcra oOyuwaromumucs c¢ 3[IP. Oprannueckoe eaMHCTBO
MPAKTUYECKOM M MBICIUTEIbHOU JEATENIbHOCTH OOYYaloIMXCsl Ha YpOKax XHUMHHU
CrOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0A3MCHBIX XMMUYECKUX 3HAHUU U
yMeHuil. Ocoboe BHUMaHUE TPU U3YUYCHUH XUMHUH YACISIETCS U3YYCHUIO «CKBO3HBIX)
MOHATUM ¥ (OPMUPOBAHHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuara.



Hean u 3axa4u n3yvyenust yueOHOro nmpeamMera « XuMHs»

Obwue yenu wn3ydeHHss ydeOHOro rmnpeamera «XHUMHA» TPEICTABIECHbI B
[IpumepHoii  paboueil mporpaMme OCHOBHOro oOmiero obOpazoBanus. OHu
aKTyaJM3UPOBAHbl C YYE€TOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOTO OOILIETOo
o0pa3oBaHMsI, HANPaBICHHOCTH OOYy4YeHUS HA pPa3BUTHE M CAMOpPA3BUTHE JIMYHOCTH,
dopMupoBanue e€ MHTEIEKTa M 00ed KyiapTyphel. OOydeHHE YMEHMIO YUYUTHCA WU
MPOJIOJDKATh CBOE 00pa30BaHUE CAMOCTOSTEIHLHO B HACTOSIIIEE BPEMsl SIBISETCS OJTHOU
U3 BAXKHENIINUX (PYHKIMNA YUYEOHBIX IPEIMETOB, B TOM YHCIE U « XUMUN.

Jis obyuwaromuxcst ¢ 3IIP, Tak ke, Kak U JUIsi HOPMATHUBHO Pa3BHBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa3oBaTeNbHYIO nporpammy,
JOMHUHHUPYIOIIIee 3HaYCHNE MPUOOPETAIOT TaKHUE yeu, Kak:

* (popmHupoBaHME  MHTEUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYJHHYECTBY, CaMOCTOSITEIBHOMY MPHUHATHIO  PEIICHUH, CIOCOOHOM
aalTUPOBATHCA K OBICTPO MEHSIOLIUMCS yCIOBHUSIM JKU3HH;

" HalpaBJICHHOCTh OOYYEHHMS Ha CHCTEMaTHYeCKOe NPUOOIIECHHE ydYaluuxcs K
CaMOCTOSITENTLHOW TMO3HABATEIBHON JCSITENbHOCTH, HAYYHBIM WU MPAKTHUYECKUM
METOJaM TIO3HaHUsI, (OPMHUPYIOUIIM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH,

" o0ecrieyeHue YCJIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHUI0 O00yYarouuMuUCs
OIbITa Pa3HOOOpPA3HOM MAEATEIbHOCTH, MO3HAHUSA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMIT), UMEIOIMX YHUBEPCAJIBHOE 3HAUY€HUE IJIs
Pa3IMYHbIX BUJOB JI€ATEIbHOCTH;

" (QopmupoBaHUE YMEHHI OOBSACHATH U OLICHHWBATDH SIBJICHMSI OKPYXKAIOIIEro MUpa
Ha OCHOBAHHUH 3HAHWUM U OTIBITA, MOJYYCHHBIX [IPU U3YUYEHUH XUMUU;

* (popmupoBaHue y OOyYAIOIIMXCS TYMAHUCTHUECKUX OTHOIICHUN, MOHUMaHUS
[EHHOCTH XUMUYECKUX 3HAHUM ISl BBIPAOOTKH SKOJIOTHUECKU I€JIecO00pa3HOro
NOBeEeHUsI B OBITY W TPYJOBOW NEATEIHHOCTH B IIENIAX COXPAHEHHs] CBOETO
3I0POBBS M OKPYKAIOIIEH IPUPOIHON CPELBI,

" pa3BUTHE MOTHUBAIMU K OOY4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSA OOIIEYETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MpOQWIS U HANpPaBIECHHOCTH JalbHEHIIIETO
oOyd4eHUsl.

Kypc HampaBieH Ha pelleHuEe CIEAyLIUX 3a0ay, O00eCHeunBarOIINX
peain3alui0  JIMYHOCTHO-OPHUEHTUPOBAHHOIO M JIEATEIBbHOCTHOTO IMOJAXOJO0B K
oOyuenuto xumuu odydaromuxcs ¢ 3[1P Ha ypoBHe ocHOBHOTO 00111er0 00pa30BaHMUS:

" (popmupoBaHUE MEPBOHAYAIBHBIX CHUCTEMATU3HPOBAHHBIX MPEICTABICHUA O
BEIIECTBAX, HMX IMPEBPAIICHUAX M MPAKTUYECKOM MPUMEHEHUHU; OBJIAJICHHUE
NOHATUWHBIM anmapaToM U CUMBOJIIMYECKUM SI3bIKOM XUMUWU;

" OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HayKHh Kak OOJacTH
COBPEMEHHOTO €CTECTBO3HAHMS, XUMUYECKUX MPEBPALICHUN HEOPTAaHMYECKUX U
OpPTaHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBIICHUN J>KUBOH M HEXHBOU
IPUPOJII; YTITyOJIeHNE MPEACTaBICHUH O MaTEPUATbHOM €IMHCTBE MHPA,;



" OBJIAJICHHE OCHOBAMHU XMMHUYECKOH IPaMOTHOCTH: CIOCOOHOCTBIO aHAIM3HPOBATh
U OOBEKTUBHO OLICHMBATh >KU3HEHHBIE CHUTYallH, CBS3aHHbIE C XHUMHUEH,
HaBbIKaMU 0e30mMacHOr0 oOpalmieHuss C BeUIeCTBAMH, WCIOJIb3yEeMbIMH B
TIOBCEHEBHOM XM3HU; YMCHUEM AaHAIM3MPOBATh M ITUIAHUPOBATH HKOJIOTUYECKU
Oe3ormacHoe MoBeICHHE B IIETISIX COXPAHEHHS 30POBbS M OKPY’KAIOIIEH CpeIbl;

* (opMupoBaHNE YMEHHUI YCTaHABIUBATh CBSI3U MEXKIY PEaTbHO HAOIIOIaeMbIMU
XUMAYECKHUMH SIBICHUSIMH W TPOIECCAMU, TMPOUCXOSIIUMH B MHKPOMHPE,
OOBSICHATh TPHUYMHBI MHOT000pa3usi BEIIECTB, 3aBHCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHUS, & TAKXKE 3aBUCUMOCTb ITPUMEHEHHS BEIIECTB OT UX CBOMCTB;

" MPHOOPETEHHE OIbBITA MCIIONB30BAHUS PA3IMYHBIX METOJIOB M3yYEHUS BEIIECTB,
HaOJIIO/ICHUS 32 UX MPEBPAICHUSIMH TIPH MMPOBEJICHUN HECIIOKHBIX XUMHYECKUX
HKCIEPUMEHTOB C MCIIOJIb30BAHUEM JTAOOPATOPHOTO 000PYA0BaHUS U PUOOPOB;

* (opMupoBaHNE TPEACTABICHHNA O 3HAYCHWU XUMHUYECKOW HAyKU W PEIICHHH
COBPEMEHHBIX JKOJOTMYECKHUX NpOOJIeM, B TOM YHCJIE B MPEIOTBPAIICHUH
TEXHOTEHHBIX U KOJOTHYECKUX KaTacTpOd.

Oco0enHocTH 0TOOpPa M aKanTAUM Y4eOHOr0 MAaTepHaJIa 0 XUMHUH

OO6ydeHue yueOHOMY MpeaMeTy «XUMHUS» HE0OXOIUMO CTPOUTHh Ha CO3JaHHUH
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHHS MPOTPAMMHOTO MaTepuaja OOy4YarolmuMUCS C
3[1P. Bombmioe BHUMaHHWE IOJKHO OBITH yAENEHO OTOOPY ydeOHOTO Marepuajia B
COOTBETCTBHMHM C MPUHILIMIIOM JOCTYIHOCTH IIPU COXPAaHEHUU OOLIEro 6a3oBOro ypOBHS.
OH [OJKEH MO COJEpKaHHIO0 U 00beMy OBbITh aJalTUPOBAHHBIM IS 00yYaroUIUXcs ¢
3IIP B COOTBETCTBUMU € HUX OCOOBIMU OOpa3oBaTelIbHBIMU TOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBJaJeHHEe MaTepuanom oOydarommmucs ¢ 3IIP mocpeacTtBom ero
JIETANIbHOTO0 OOBSICHEHUS C CUCTEMAaTHYECKUM MOBTOPOM, MHOTOKPATHON TPEHHPOBKOU
B NIPUMEHEHUU 3HAHUW C MCIOJb30BAaHUEM MPUEMOB AJTOPUTMHU3ALUU U BU3YaAIbHBIX
OT0p, 00yUYeHHUsI CTPYKTYpUPOBAHUIO MaTepuaa.

bonpioe 3HaueHHWe Ui MOJHOLIEHHOIO YCBOEHHS YYEOHOro MaTepHuajia MMEET
ornopa Ha MEXIIPEJAMETHbIE CBA3M BOIPOCOB, U3yYAaEMbIX B JIAaHHOM Kypce, ¢ TaKHUMH
yueOHbIMU TpenMeramu Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJUH M TOT € Y4YeOHbIH MaTepuall C pa3HbIX TOYEK 3pEHHS,
MEXIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIyYIlIEMY OCMBICICHHIO, 00Jjiee TPOYHOMY
3aKPEIJICHUIO TIOyYeHHbBIX 3HAHUN U MPaKTUYECKUX YMEHUH.

[Ipu moAroToBKe K ypoKaM Yy4YWTeIb JIOJDKEH MPEeIycMOTpeTh (GOpPMHpPOBAHUE Y
oOy4Jaromuxcs yMEHUN aHAIM3UPOBaTh, CPAaBHUBATH, 0000IIaTh U3yYyaeMbIil MaTepual,
IUTAHUPOBATh TPEACTOSIIYI0 padoTy, OCYIIECTBISATH CaMOKOHTpPOJb. Heobxommmo
MOCTOSIHHO CJIEIUTh 3a TPAaBWIBHOCTBIO PEYEBOr0 O(GOPMIICHHUS BBICKA3BIBAHUMA
oOyuarormuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTAMM MOBEICHUSIM JesTelIbHOCTH oOyyatouuxcst ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPraHM30BAHHOCTh) HEOOXOAMM CTPOXKAWUIIMK  KOHTPOJb
COOJTIO/ICHUST TIPABUJI TEXHUKU O€30MaCHOCTH TP MPOBEJCHUU JIa0OPaTOPHBIX padoT B
XUMHYECKOM KaOuHETE.



IIpumepHbie BUABI AesiTebHOCTH 00ydamuxcs ¢ 3I1P, 00ycioB/ieHHbIE 0CO0OBIMH
o0pa3oBaTe/IbHBIMH NOTPEOHOCTSAMH U 00ecreYUBAIONIHE OCMbICJIEHHOE 0CBOEHHE
coJiepkaHnu 00pa30BaHus MO NMpeaAMeTy « XHUMUD)

Conep:xanue BUIOB JesiTeNIbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax xumuu
OTIpeIeNsIeTCsl X 0COOBIMU 00pa30BaTEIbHBIMH MOTPEOHOCTIMU. [loMHMO TIHPOKO
ucnonpzyemMbpix B OOII OOO oOumx st Bcex 00yYaroIMXCsl BUJOB ACSITEIbHOCTU
ClIeyeT YCUIUTh BHJIBl JCSITENbHOCTH, cheuuduuHble i1 JaHHOW KaTeropuu
oOyJaromuxcsi, Ui 00ecredeHrsi OCMBICICHHOTO OCBOCHHUS COJEPKaHUsA 00pa30BaHUs
10 TIPEeIMETY: YCUJICHHE MPEIMETHO-TIPAKTHUECKON AeATeIbHOCTH C aKTUBH3AINEH
CEHCOPHBIX CHCTEM; YepeJOBaHUE BUAOB ACSATEILHOCTH, 33JCHCTBYIOIIUX pa3IUYHbIC
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHalia C ONOpPO Ha alTOPUTM; IOIIArOBOCTH» B
W3yYCeHUU MaTepuana; HCIOJIb30BaHHE OTMOJHUTEIBHON BU3YaIbHON OMOpHI (ITUIAaHBI,
00pa3Iiel, CXeMBbI, IIA0JIOHBI, OTIOPHBIE Ta0IUIE!). [ pazsuTus y odyuarommuxcs ¢ 3[1P
YMEHHUSl JIeNlaTh BBIBOJBI, (POPMUPOBAHUSTPAMOTHOTO  PEUYEBOIO BBICKA3bIBAHUS
HE0OXO0IMMO HCTOJIB30BaTh OMOPHKIE cioBa U Kiuine. Ocoboe BHUMaHUE CIIETyeT
yIEIUTh 00YUYEHHUIO CTPYKTYpUPOBAHUIO MaTepHalla: COCTaBJICHUE PUCYHOUHBIX U
BEpOAIBHBIX  CXEM, COCTaBJICHME TaONuWIl, COCTaBJeHHE KiIaccuukamum ¢
0003HaYE€HHBIMU OCHOBAHMSIMU JJI KJIaCCU(PUKAIINY U HATIOJTHEHUE UX TPUMEPAMH U
ap. IllpumepHas Tematuyeckas U TepMUHOJIOTHYECKas Jekcuka cooTBeTcTByeT OOII
000.

Jst obyuarommxcs ¢ 3IIP cymiecTBEHHBIMHU SIBISIIOTCS MPUEMBI pabOThI €
JIEKCUYECKUM MaTepuaioM 1o mnpeamery. [IpoBoaurtcst crnenmanbHas pabora 1O
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYaIOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3ydaemble TEpMHUHBI BBOAATCS Ha MOJUCEHCOPHOW OCHOBE, 00s3aTeibHa BU3YyallbHAs
MOJIJICPYKKA, AITOPUTMBI paOOTHI C OTPEICTICHIUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJTH3aIluu
TEPMHHOJIOTHH.

MecTo yueOHOro npeamera «XumMus» B y4eOHOM ILIaHe

B coorBerctBun ¢ ®enepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHus y4eOHBIN MpeaMeT «XUMHUS» BXOJIUT B
npeaMeTHyo obnacte «EcTecTBEeHHOHayudHbIE MPEAMETbD U SBISETCS 00s3aTENbHBIM
JUTSL U3yYEHHS.

VY4eOHBIM TUTaHOM Ha €€ U3yYeHHe OTBEACHO M0 2 4 B Hezeno B 8 u 9 kiaccax
COOTBETCTBEHHO.

Copnepxxanue ydeOHOro mnpenMera «XuMus», npeacraBieHHoe B I[IpumepHoit
paboueit nporpamme, coorBercTByeT ®I'OC OO0, pazpadorano ¢ yueroM IIpumepHoit
OCHOBHOM 00Opa3oBaTelbHOM TMPOTrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUsl IO
y4eOHOMY TpeaMery «XuMHUs», COOTBeTCTBYeT IlpumepHON aganTupoBaHHOU
OCHOBHOM  00pa3oBaTejIbHOM  MporpaMmMe OCHOBHOTO  oOmiero  oOpa3oBaHus
o0yJaroumxcs ¢ 3aJ1epKKON ICUXUYECKOTO Pa3BUTHSL.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHNA YYHEGHOI'O ITPEJIMETA
«XUMHMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B nieniom pesynbrarel ocBoeHus obywarouumucsa ¢ 3I1P yyebnoro mpemmera
«XuMHs» JTOJDKHBI COBMAJATh C pe3yJibTaTaMu MPUMEPHOM padoueil MporpaMmsl
OCHOBHOTO 00111eT0 00pa3oBanms. Hanboiiee 3Ha4NMBIMH SIBJISFOTCSI:

JIMYHOCTHBIE PE3YJBTATDI:

MOTHBAIMS K 00YUEHHUIO U 1IeJICHANIPABICHHON MO3HABATEIHHON EATEIbHOCTH;

YCTaHOBKA Ha OCMBICIICHUE JTUYHOTO OIbITa, HAOIIOICHUN 32 XUMHUUYECKUMU
AKCIEPUMEHTAMH;

OpUEHTAllUd Ha TPaBWIA WHIUBUIYAIBHOTO W KOJUIEKTHBHOTO O€301MacHOro
MOBEJICHUS TTPU B3aUMOJCHCTBUM C XUMUYECKUMU BEIIECTBAMU U COCIUHCHUSIMU;

MPaKTUYECKOE U3YUYECHHE NMPOPECCU U TPyAa pa3IuyHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHUs U3y4aeMoro IMpeAMETHOro 3HaHus (Hampumep, Ja0OpaHT
XHMHYECKOTO aHaIN3a);

YBAXKEHHE K TPYIY U PE3yJbTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY IIOCTPOCHHUIO JaJbHEUIIEH WHIAMBUAYAIbHOU
TpaekTopuu OOpa30BaHWsS HAa OCHOBE OpPHUEHTHPOBKM B MuUpe mnpodeccuii u
po(ecCHOHANBHBIX MPEANOYTEHUN, YBAKUTEIHPHOTO OTHOIICHHS K TPYLY;

OCO3HAHHE CBOETO MOBEJAEHUS C TOUKU 3PEHHSI ONMMACHOCTU MM O€30NaCHOCTH IS
ceOst WK JIsl OKPYKAIOLIUX;

OCHOBBI IKOJOTHYECKON KYJIBTYpPbI, COOTBETCTBYIOLIENH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIILIEHUS, NPUOOPETEHUE OMbITA SKOJOTUYECKH OPUEHTHUPOBAHHOMN
MPAKTUYECKOMN JEATEbHOCTU B )KU3HEHHBIX CUTYAIIUSX;

OCO3HAHHWE TIOCIEJACTBUA U HENPUATHE BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
aJIKOTOJIs, HApKOTHUKOB, KypeHHs)) M UHBIX (opM Bpena s (U3HYECKOTO U
MICUXUYECKOTO 3/I0POBbS;

NPUHSATHE PEIICHUN B dKU3HEHHON CUTYallMM Ha OCHOBE MEPEHOCA MOJYYEHHBIX B
X0Jie 00y4eHHs 3HAHUI B aKTYaJIbHYIO CUTYAIUIO, BOCIIOJIHSTH AePUITUT HHGOPMAIIHH;

TOTOBHOCTh OTOMPATh U UCIOJIB30BATh HYKHYIO HH(POPMAIIMIO B COOTBETCTBUU C
KOHTEKCTOM YKU3HEHHOW CUTYaIIUH.

METAINIPEIMETHBIE PE3YJIBTATBI

Oenadenue ynugepcaibHblMu yueOHbIMU NOZHABAMETbHBIMU 0CUCBUAMU:

BBISIBJISITh TPUYMHBI U CIIEACTBUS MTPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIISATh CPABHEHHE, KIACCU(DUKAIIUIO XUMUYECKUX BEIIECTB 1O 33laHHBIM
OCHOBAHUSIM M KPUTEPUSAM JJISI YKa3aHHBIX JIOTUYECKUX ONEPALIHiA;

CTPOUTBH JIOTUYECKOE CYN JACHHUE MOCIE MPEABAPUTEILHOTO aHAIN3A, BKIIFOYAOIIEE
YCTAHOBJIEHUE TPUUMHHO-CIICICTBEHHBIX CBSI3€H;

BBISIBIISITH  ACUIUTH MH(POpMAIIMKU, MAHHBIX, HEOOXOJUMBIX HJid pelIeHUs
MOCTABJICHHOM 3a7a4M;



npeoOpa3oBeIBaTh MH(POpPMAIUIO U3 OJHOTO BUAA B APYroi (TaOJMIly B TEKCT U
mp.);

co31aBaTh, MPUMEHSITh U TTPEOOPA30BLIBATh 3HAKH U CUMBOJIBI, MOJICTTH M CXEMBI
JUTSI pelieHrsT y9eOHbBIX U TO3HABATEIIBHBIX 3a]1a4 C TIOMOIIBIO TIEAarora;

C TTOMOIIIBIO TT€JIarora MPOBOAUTH XUMUYCCKUN OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUTsl yCTaHOBJIEHUSI OCOOCHHOCTEN 00bEKTa M3YUEHUsl, IPUUMHHO-CIIEICTBEHHBIX CBSI3el
Y 3aBHCUMOCTEN 0OHEKTOB MEXIY COOOM;

C TIOMOIIBIO TeAarora WIH CaMOCTOSATEIbHO (OPMYIUPOBATH O0OOIIECHUS |
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEJACHHOTO HAOIIOICHNS, OTIBITA;

POTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE XHUMHYECKHX IMPOIECCOB U  UX
MIOCJIC/ICTBHS,

UCKaTh WU OTOMpaTh WHGOPMAIMIO WX JaHHBIE W3 WCTOYHHUKOB C YYETOM
NPEI0KEHHON yueOHOM 3a1auM U 33JJaHHBIX KPUTEPHUEB.

Osgnadenue yHusepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OpraHU30BBIBAaTh YYeOHOE B3aMMOJICHCTBHE B TpyIIe (OMpenesTh o0mue e,
pacnpenemnsTh PoJid, J0rOBapUBATHCS APYT C IPYTOM H T. II.).

C TIOMOIIBIO TIeAarora WIA CaMOCTOSATEIBLHO COCTABJIATh YCTHBIE U MUCHbMCHHBIC
TEKCTBl C HMCIOJB30BAaHUEM WILTIOCTPATUBHBIX MaTEPHUANIOB IS BBICTYIUICHHS TIEpPET
ayAUTOPUEH;

OpraHU30BbIBaTh y4YeOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUHUTENIEM U CBEPCTHHKaMU; paboTaTh MHAMBUAYAJIbHO U B TPYMIE: HAXOAUTHh 00Iee
pelnieHrue W paspemarb KOHQIUKTHI HAa OCHOBE COTJIACOBAaHUS MO3WIMHA M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAWBATh CBOE MHEHHE;

OIICHMBATh KAYECTBO CBOETO BKJIaJia B OOIINI MPOAYKT, IPUHUMATh U Pa3JeisaTh
OTBETCTBEHHOCTH ¥ MPOSBIISATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA TIEPE]T TPYIITION.
Osgnadenue yHueepcanbHbIMu yueOHbIMU PecYIAMUCHBIMU OCUICHEUAMU:

oOHapyxuBaTh U (HOPMYJIHPOBATH Y4E€OHYIO MPOOIEMY, ONPENETsATh IeJb
y4eOHOU eI TENHHOCTH;

BJIQJICTh OCHOBAMH CAMOKOHTPOJIS, CaMOOIICHKH, TIPUHATUS PEIICHHH W
OCYIIECTBJICHUS OCO3HAHHOTO BHIOOPA B YUECOHOM U MTO3HABATEIILHOMN JCATEIHPHOCTH;

COOTHOCUTh CBOM JICUCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIICCTBIISTH
KOHTPOJIb CBOEH JNEATEIbHOCTH B TPOIECCE MTOCTHXKEHHSI pPe3yJsibTara, OINpeaessiTh
CHOCOOBI IEUCTBUM B paMKax MPEIOAKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIONICHCS CUTYALUEH;

JaBaTh aJIeKBAaTHYIO OLIGHKY CHUTyalluM W TMpejyiaraTh IUIaH €€ W3MEHCHHUS;

MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PEIICHUN yIeOHON
3aJlauu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObLI JOCTUTHYT TpeOyemblid pe3ysbTar
JESITEILHOCTH, OMPENEATh TO3UTHUBHBIE HM3MEHEHUS W HaIpaBieHHs, TpeOyromue
JadbHEHIIeH padoThI;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €r0 MHEHHIO.



IMPEAMETHBIE PE3YJ/IBTATDBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTE€ILHOTO COJEPKAHMS,
YCTaHOBJICHHOTO JaHHOW NPHUMEpPHON paboyell NporpaMMoOM, BBIJAEISIIOT: Hay4yHbIE
3HAHMSI, YMEHHS U CIOcoObl NEHCTBUM, crienuduueckue uisi yueOHOTo npeameTa
«XuMus», BUBlI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPHpETAIUH,
peoOpa3oBaHUIO ¥ MPUMEHEHHIO B PA3JIUYHBIX YUYECOHBIX U HOBBIX CUTYAIHIX:

® [IPE/ICTABICHHE O 3aKOHOMEPHOCTSAX W TI03HABAEMOCTU SIBJIEHUM MPUPOJIBI,

NOHMMaHUEe OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKW Kak o0iacTu

COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa O0IIel KyJIbTYpbl M MPAKTHYECKOU

NEeSTEIbHOCTH 4YEJOBEKa B YCIOBUAX COBPEMEHHOro OOIlecTBa; MOHUMAHHE

MeCTa XUMHH CPEAU IPYTUX €CTECTBEHHBIX HAYK;

® BJIQJICHUE OCHOBAMH IMOHATUMHOrO armapara U CUMBOJHWYECKOTO S3bIKa XHUMHUU

JUIsL COCTaBJIeHUSI (POPMYJT HEOPTaHMYECKUX BEUIECTB, YPABHEHUN XUMHUYECKUX

peakiuii (C Omopol Ha ajdropuT™M Y4YeOHBIX JEWCTBUM); BiIaJeHUE OCHOBaAMU

xumudeckoil HomeHknaTypsl (IUPAC u TpuBHanbHON) U yMEHHE MCIOJb30BaTh

e JuIsl pelleHus yueOHO-TI03HABATENbHBIX 3314 C TIOMOIIBI0 YUUTENS; YMEHUE

UCIIOJIb30BaTh MOJENIU JJIsi OOBSICHEHUS CTPOCHHUS aTOMOB M MOJIEKYJ IIO

JITOPUTMY C OMIOPOM Ha ONPEIEIICHHUS;

® [IPEJCTABICHUE O CUCTEME XMMHUUYECKUX 3HAHUU W YMEHHE C MOMOILIBIO YUUTEIS

MPUMEHSTh CHUCTEMY XHUMHUUYECKUX 3HAHUWU ISl YCTAHOBJICHUSI B3aWMOCBS3Eil

MEXKy M3YYEHHBIM MATEpHAIIOM U TMPU MOJYYCHUH HOBBIX 3HAHUM, a TaKXKe B

IpoLiecCEe BBIMOJHEHUsT YYEOHBIX 3aJaHMil W Mpu padoTe C HUCTOYHUKAMHU

XUMUYECKON MH(pOpMAIIK, KOTOpask BKIIIOYAET:

BOKHEUININE XWMHUYECKHUE TOHATHUS: XUMHYECKUM HJIEMEHT, aToM, MOJEKYJa,
BEILIECTBO, IPOCTOE M CIIOKHOE BEUIECTBO, OJHOPOAHAS W HEOJHOPOAHAs CMEChH,
OTHOCHUTEJIbHBIE aTOMHAs W MOJIEKYJIIpHAs MAacChl, KOJWMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIH 00bEeM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb (CpemHss),
XUMUYECKas pEaKUHs,, PEaKIUu COCIUHEHUS, pEeaKUUU pPa3jI0KEeHUs, peaKuuu
3aMeIleHUs, peakIui oOMeHa, TeII0BOM A((EKT peakiuu, dK30- U IHAOTEPMHUIECCKUE
peaKkiuu, pacTBOP, MaccoBas JI0J1s1 XMMUYECKOr0 3JIEMEHTa B COCIIMHEHUHU, MacCOBast
JIOJIsI U IPOLICHTHAsI KOHLIEHTPALIMS BEUIECTBA B PACTBOPE, AJIPO aTOMa, SJICKTPUUECKUI
ClIOl aroma, aTOMHas OpOWTalb, paJdyC aToMma, BaJC€HTHOCThb, CTENEHb OKHCIICHUS,
XUMUYECKasA CB3b, JIEKTPOOTPULATENBHOCTD, MOJSPHAS M HEMOJSpHAs KOBAJIECHTHAS
CBSI3b, MOHHAs CBfA3b, METAJUIMYECKAs CBSA3b, KpHUCTAJUIMUECKAas peleTka (aToMmHas,
WOHHAs, METaJUIMYecKasi, MOJIEKYJspHasi), MOH, KaTHOH, AHHOH, JJEKTPOJUT U HE
ANEKTPOJUT, DJIEKTPOJIUTHYECKAsh JHUCCOLMALMsA, pEeaKlUd HOHHOTO OOMeHa,
OKHUCJIMUTEJIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MM, OKHUCJIHUTEIb M  BOCCTAHOBUTEIb,
OKHUCJICHHE W BOCCTAHOBJICHUE, AJIEKTPOJIU3, XUMHUUYECKOE paBHOBECHE, OOpaTUMBbIC U
HEOoOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOM pEaKIUH, KaTalu3aTtop, MpeaebHO
nomyctumas konreHTpanus (I1/1K), koppo3us meTaios, CIuiaBhi;

OCHOBOIIOJIAraloIINe 3aKOHbI XUMHH: 3aKOH COXpaHeHUs Macchl, [lepuonnueckuii
3akoH JI. 1. MeHieneeBa, 3aK0H ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTaApo;

TEOPUU XHMHUHU: aTOMHO-MOJIEKYJISIpHAsT TEOPHUs, TEOPHS IIICKTPOJIUTHUECKON
JTUCCOLMAIINY, a TaKXKE€ MPEACTABICHUS O HAYYHBIX METOJIaX IO3HAHUS, B TOM YHCIIC



HKCIIEPUMEHTAILHBIX U TEOPETUUYECKUX METOJIaX MCCIEOBAHUS BEIIECTB U M3yUCHMUS
XUMUYECKHUX PEaKIIU;

® [IPEJCTABIICHUE O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
(pamuyc aTtoma, 3JIEKTPOOTPHULIATENIBHOCTH), MPOCTHIX U CIIOXHBIX BEIIECTB OT
MoJIoXKeHUs djeMeHTOB B Ilepuomuyeckoil cucreme (B MaslblX MEpHOJIaX U
TJIABHBIX TOATPYIIIAX) W AJICKTPOHHOTO CTPOCHHUS aTroMa; yMEHUE OOBSICHATH
CBSI3b TIOJIOKEHUs djeMeHTa B llepuoauueckor CUCTEME C  YHUCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U 3apsij
aapa, oOIIee YHCIO  AJIEKTPOHOB), pPACHpEEICHUEM  AJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIHs U KaJbIIUS,
KJacCu(UIIMPOBATh XMMHUYECKHE DJJIEMEHTHl C OINOpPOM Ha  OINpeesIeHUs
busryeckoro cMpicia MUGPOBBIX JAaHHBIX MEPUOINIECKON TaOIUIIBI;

e yMEHHE KIACCU(DUIIMPOBATH XUMUUYECKHUE DJIEMEHTHI, HEOPTaHUICCKUE BEICCTBA
U XUMHUYECKHUE PEaKIMU C OTIOPOM Ha CXEMBbI; ONPEIEIATh BaJICHTHOCTh U CTETICHb
OKUCJICHHSI XMMHUYECKHX DJIEMEHTOB, BHJ XUMUYECKOHW CBSI3M W  THI
KPUCTAJNIMYECKON CTPYKTYpPhl B COCIUHEHUSX, 3apsij] MOHA, XapaKTep Cpe/bl B
BOJHBIX  pacTBOpax  BemECTB  (KUCJIOT, OCHOBaHUM), OKHUCIUTEIb W
BOCCTaHOBUTEJH 10 aJITOPUTMY YU€OHBIX JIEHCTBH;

® YMEHHE XapaKTepu30BaThb C OMOpPOH Ha cxeMy (U3UYECKHE U XUMUUYECKHUE
CBOMCTBa MPOCTHIX BEIIECTB (KHUCIOPOA, O30H, BOJAOPOA, Tpadut, amMas,
KpemHuH, a3oT, ¢ocdop, cepa, XJop, HATpPUM, Kaluid, MarHuid, KaJbIUH,
ATIOMUHUH, JKeJIe30) U CJIOXKHBIX BEIIECTB, B TOM YHUCJE MX BOJHBIX PAcTBOPOB
(Bo/1a, aMMHaK, XJIOPOBOJAOPO/I, CEPOBOIOPO/I, OKCHJIBI U TUIPOKCH I METAIIIOB |
- ITA rpynn, amromunusi, meau (I1), munka, sxenesa (II u I11), okcunpr yriuepona (11
u 1V), xkpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras,
CepHasi, a30TUCTasA, a30THas1, pochopHas, yrojapHas, KpeMHHEBAs KUCIOTa U MX
COJIM); ONHUCHIBATH C OMNOPOM Ha TUIAH © KJIIOYEBBIE CJIOBA; YMEHHE
MIPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT X
cocTaBa M CTPOCHHUS TIOCIE TMPEABAPHUTEILHOTO aHaliM3a TOJ[ PYKOBOJCTBOM
nejarora, MPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT MX CBOWMCTB, BO3MOXKHOCTD
MPOTEKAHUS XUMUYECKHX TIPEBpANIEHUN B Pa3IMYHBIX YCIOBUAX, BIIHSHHEC
BEILIECTB M XMMHUYECKUX IMPOIECCOB HA OPraHU3M YEJOBEKa U OKPYKAIOIIYIO
IPUPOAHYIO CpENy;

® yMEHHE COCTaBJIATh MO O00pa3lly, CXeMe, alIropuTMy Y4eOHBIX JIeWCTBHI
MOJICKYJIIPHBIC M MOHHBIC YPaBHEHUS PEaKIuil (B TOM YHCIIC PEAKIMi MOHHOTO
oOME€Ha U OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA), WLIIOCTPUPYIOIINX
XUMUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB / TPYII HEOPTraHUUYECKUX BEIIECTB, a
TaK)Ke MOATBEPKIAIOIINX TCHETHUYCCKYI0 B3aMMOCBSI3b MEXKTy HUMU;

® YMEHHUE BBIYUCISATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAcCChI
BEII[ECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO AJIEMEHTa B COEJUHEHUH, MACCOBYIO
JIOJII0 BEIIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta3oB ¢
oropoii Ha oOmue (OpPMyJbl, YMEHHE MPOBOJUTH PACUYEThl MO YpPaBHEHUSIM
XUMUYECKUX PEaKIMi W HAXOJWTh KOJUYECTBO BEIECTBA, O0OBEM M MacCy
pEareHToB WM MPOIYKTOB PEAKIMKU C OMOpOW Ha oOpasetl.



® BJaJCHUE OCHOBHBIMHM METOJIAMU HAYYHOTO MO3HaHUS (HAOJII0/IeHUE, U3MEPEHHE,

HKCHEPUMEHT, MOJICIIMPOBAHKE) MIPU U3YUYEHUHU BEIIECTB U XUMHUYECKUX SIBIICHUI

C OTOPOM Ha aJrOPUTM YUEeOHBIX JEHCTBHIL; yMeHHE cPOPMYIUPOBATEH MPOOIEMY

U MPEUIOKUTh IYyTH €€ pelleHHs C MOMOIIBI0 I[e€Jarora; 3HAaHWE OCHOB

O0e3onacHoi paboThl ¢ XUMHYECKUMH BEIIECTBAMHU, XUMHUYECKOW MOCYJION u

71a00paTOPHBIM 000PYAOBAHUEM;

® HaJIM4YMe MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIETYIOIINX

XUMUYECKUX IKCIIEPUMEHTOB MOJI PyKOBOACTBOM YUHUTENS C 00CYKICHHEM IUIaHA

pabOThI WJIK COCTaBICHUEM TaOIULIbL:

U3Y4YEHHUE U OMHCAHKNE (PU3NYECKUX CBOMCTB BEILIECTB;

O3HaKOMJICHUE ¢ PU3NUYECKUMU U XUMUUECCKUMH SIBJICHUSMU;

OTIBITHI, HJUTFOCTPUPYIOIIME MPU3HAKK MPOTEKAHUS XUMHUYECKUX PEaKIIU;

U3y4YeHHE CIIOCOOO0B pa3/ieNieHUs] CMECeH;

MOJIy4eHHE KUCIOPO/Ia U U3YUYEHUE €r0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3YUEHHE ero CBOMCTB;

MOJIyYEHHUE YTIIEKUCIIOr0 ra3a i U3y4eHHe €ro CBOWCTB;

NOJIyYeHHE aMMHaKa U U3YyYEHUE €ro CBOMCTB;

IPUTOTOBJIEHUE PACTBOPOB C OINPEACIIEHHON MacCOBOM J0JEH PaCTBOPEHHOIO
BEIECTBA;

UCCJIEIOBAHUE M OIMCAaHUE CBOWCTB HEOPraHUYECKUX BEIIECTB PA3IMUYHBIX
KJIACCOB;

NpUMEHEHUE WHIUKATOPOB (JJaKMyca, METUJIOpaHka U (eHondTanenHa) 1is
ONpEeIENICHUs] XapaKTepa CpeAbl B pACTBOPAX KUCIIOT U LIEIOYEH;

U3YUYEHHUE B3aUMOJACHCTBHS KHCIOT C METaJUlaMH, OKCHUJIaMH METaJUIOB,
PacTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIy4YE€HHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJIHOI'O METaJuIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanue aMmQpOTePHbIX CBOWCTB T'MAPOKCHUIOB aTIOMUHHUS U IIUHKA;

pEelIeHHe  SKCIEPUMEHTANbHbIX 3a7ady 1o TeMe «OCHOBHBIE  KIIACCHI
HEOPTraHUYECKUX COCTUHEHUNY;

pelIeHre  JKCIEePUMEHTANbHBIX 3aJad MO0 TeMe  «DIEKTPOJIUTHYECKas
JUCCOLIMALIHSY,;

pelieHre IKCIEePUMEHTAIbHBIX 3a7ad 1Mo TeMe «BakHelilne HeMeTamibl U HX
COCJIMHEHUSI»;

pelIeHrEe SKCIEPUMEHTANIBHBIX 3aJ1ad N0 Teme «BaxHeline MeTaJibl U UX
COEIMHEHHUSI;

XUMUYECKUE IKCIIEPUMEHTBI, WILUTIOCTPUPYIOIINE MIPU3HAKH TPOTEKAHUS PEAKIIUI
MOHHOI'0 OOMEHa;

KAUECTBEHHbIE PEAKUUH Ha MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpPax HOHBIL:
XJopua-, OpomMua-, HOaua-, cyiabdar-, Qocdar-, kKapOOHAT-, CUIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHMSI, MArHUS, KajbllUs, aTlOMUHUA, xeneza (2+) u
xenesa (3+), menu (2+), HIUHKA;

YMEHUE TMPEACTAaBIATh PE3yNbTaTbl d3KCIOEpUMEHTa B (QopMe BBIBOJOB,
JI0KA3aTeNbCTB, IPAPUKOB U TAOJIMIL U BBISABIIATH SMIIUPUYECKHE 3aKOHOMEPHOCTH;



e BJIAJICHUE MpaBWIaMU 0€30MacHOro oOpaleHHsl ¢ BEIECTBAMH, UCIIOIb3YEeMbIMU
B TIOBCEHEBHOM KH3HU, a TAK)KE MpPaBHJIAMHU MOBEJCHHS B LEISIX cOepekeHus
3I0OPOBBSI U OKPY>KAIOIIEH MPUPOIHON Cpeibl; MOHUMaHHE Bpena (OMacHOCTH)
BO3/ICHCTBHS Ha )KMBBIE OPTAHU3MBI OINPEICICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB
YMEHBIIICHUSI W TPEAOTBPAIIEHUS WX BPEAHOTO BO3JACHCTBHUS; MOHHUMAHHE
3HAYEHUs )KUPOB, OEJTIKOB, YTIEBOOB Il OPraHU3Ma YeI0BEKa;

® BJIQJICHHE OCHOBAaMH XHUMHYECKOH TI'pPaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE
NPaBWJIBHO HCIIOJIb30BAaTh WM3YYCHHBIE BEIIECTBA M MaTepuaibl (B TOM YHCIIE,
MUHEpaJgbHble YAOOPEHHs, METaulbl W CIUIaBbl, MPOIYKTHI TMepepaboTKu
NPUPOJIHBIX HCTOYHHUKOB YTJIEBOJOPOAOB (YIS, MPUPOAHOTO Tasza, HEPTH) B
OBITY, CETbCKOM XO3fWCTBE, Ha MPOW3BOJCTBE; YMEHHE NPUBOAUTH MPUMEPHI
MIPaBIJILHOTO MCIIOH30BAHMSI H3yUE€HHBIX BEIIECTB U MAaTEPUAJIOB;

® yMEHHE YCTaHABIUBATh CBS3U MEXKIy pPEaTbHO HAOII0AaeMBIMH XUMHUYECKUMHU
SIBJICHUSIMU U NIPOLIECCAMU, TPOUCXOSAIIUMU B MAaKpO- U MUKPOMUPE, OOBSICHATD
IPUYUHBI MHOTOOOpAa3usl BEUIECTB; YMEHUE MHTETPUPOBATh XMMHUUYECKUE 3HAHUSA
CO 3HAHUSIMU JPYTUX Y4EOHBIX MMPEIMETOB C MOMOIIBIO NEarora;

® mpeiacTaBleHHE O cdepax NPOoPEeCCHOHATBHON AESATENbHOCTH, CBSI3aHHBIX C
XUMUEH M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHHIX
XMMHUYECKON HayKH; HaJlMyue OmnblTa paboThl C PA3IMYHBIMU HCTOYHHUKAMHU
uHbpopMaluu MO XUMHM  (HAy4YHO-TIOMYJIIpHAsh  JUTepaTypa, CJIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI) C OMOPON Ha aJTOPUTM: YMEHUE OOBEKTHUBHO
OLIEHMBAaTh MH(POPMAIMIO O BEIIECTBAX, HUX MPEBPALIECHUSAX U TMPAKTUYECKOM
IPUMEHEHUHU.

TpeGoBaHusi K MpeIMeTHBIM pPe3yJIbTATAM OCBOEHHMS Y4eOHOro mpeaMera
«Xumus», pacnpeaejeHHbIe 10 roxamM 00y4eHust

PesynbraTtel mo rogaM (GOpMYJIUPYIOTCS MO NPUHUUIY J00AaBIEHHS HOBBIX
pe3yJIbTaTOB OT roja K rojay, YK€ Ha3BaHHbIE B MPEIbIAYIIMX TOJAaxX IMO3ULUHU, KaK
IIPAaBUJIO, JOCIOBHO HE MOBTOPSIFOTCS, HO YUUTBIBAOTCS (PE3yJIbTaThl OYEPETHOTO Toja
[0 YMOJYAHUIO BKJIKOYAIOT PE3yNbTaThl MPEABIAYLINX JIET).

8 KJIACC

pPacKpbhIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TOHSATHH: aTOM, MOJEKYJa,
XUMHUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIMIECTBO, CMECh (OHOPOIHAS U
HEOJIHOPOJIHASI), BAJCHTHOCTb, OTHOCHUTEIbHAs aTOMHAs W MOJEKyJspHas wmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast JOJST XUMUYECKOTO JIEMEHTA
B COCAMHEHWH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBaHWE, COJb,
INEKMPOOMPUYAMENbHOCMb®,  CTENIEHb  OKUCICHHs,  XHMHYECKas  peakuus,
KIaccu(UKAIUs pEeaKIMil: peakluh COCTUHEHUS, PEaKINH PA3TOKEHUS, PEaKIINH
3aMeNIeHUs, Peaklui 0OMeHa, K30- M SHJOTEPMUUYECKUE PEAKIUU; Men1060u 3ghghexm
peaxyuu; SIAPO aTOMa, AJIEKTPOHHBINA CIIOW aToMa, aTOMHAsi OpOWTab, palyc aToMa,
XUMHYECKasl CBSI3b, MOJSIPHAS W HETOJSpHAs KOBAJICHTHAs CBsI3b, HOHHAS CBS3b, MOH,

‘
2 31ech u Janee KypcHBOM 0003HAYAIOTCA [IAHUPYEMBIE IPEIMETHEIE PE3YIILTAThL, KOTOPHIE MOTYT OBITh ITOTEHIHATEHO
JOCTUTHYTHI 0Oy4aronmmMcs ¢ 3[1P, HO He ABIAIOTCS 00s3aTSIBLHBIMH.



KaTHOH, aHWUOH, PAaCTBOpP, MAaccoBasl JOJs BemlecTBa (MPOIEHTHAs KOHIICHTpAIlus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNA (cM. M. 1) u
IIPUMEHSTH 3TU NOHATHS MPU ONHCAHUY BEIIECTB U UX NPEBPALICHUM;

HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJUKY JIA COCTaBJI€HUS (OpMYJ BELIECTB,
MOJIEKYJIIPHBIX YPAaBHEHUN XUMUUECKUX PEAKIIMI, 3JIEKTPOHHOTO OajaHca;

ONpEaENsTh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUAX; CTEIIECHb
OKHUCJICHHS DJIEMEHTOB B OMHApHBIX COECIUWHEHHUSAX C OMOPOW Ha OMpENEeNeHHs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIE; NPHUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIaccy
COEIMHEHUNW 1o (opMmysaM; BHUJ XUMHUYECKON CBs3U (KOBAJEHTHAsT W HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

UMETh MPEACTABICHUE O CHUCTEME XUMHUYECKUX 3HAHUM, YMETh C IMOMOUIBIO
yUYuTEId MPUMEHATh CUCTEMY XMMUYECKMX 3HAHUM, I YCTAHOBJIEHUS B3aWMMOCBSI3U
MEX/ly MU3yUYE€HHBIM MAaTE€pHAJIOM U MPHU MOJYyUYEHUU HOBBIX 3HAHUM, a Takxke npu padoTe
C HMCTOYHMKaMHM XuUMUYeckor wuHopmanuu. OpHUEHTHPOBATbCS B MOHATUAX U
OIepHpoBaTh UMHU Ha 0A30BOM YpPOBHE, IPUMEHSTH MPU BHIOJHEHUH YUEOHBIX 3a/1aHui
U PEIICHUHU PACUETHBIX 3a]a4 C OMOPOH Ha aJIrOPUTM y4eOHBIX ACHCTBHUI H3yuEHHBIC
3aKOHBI M TEOPHUM: 3aKOH CcoxpaHeHHs Mmacchbl, llepmomnueckmii 3axkon J[.M.
MenneneeBa, 3aKkon nocmosaHcmea cocmaea, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJISIpHAsS
teopusi. COOTHOCUTH O0O3HAaYEHUs, KOTOpble MMeroTcs B Tabmuie «llepuonnueckas
cucrema  xumuueckux asemeHroB J[. M. Mengeneesay ¢ YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij spa,
oO11Iee YUCIIO JIEKTPOHOB U PACTIPEIEICHUE UX 0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHThI; HEOpraHWYeCKHWe BeIleCTBa;
XUMUYECKUE peakiuu (MO YMCIy M COCTaBY YYacCTBYIOUIMX B PEAKIMHU BEMIECTB, MO
TEIUIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHU OKUCICHHUS XMMHYECKUX AJIEMEHTOB) C
OIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMHCHIBATh) OOIIME XMMHYECKHE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, IOATBEPKIAAs ONMUCAHUE IPUMEPAMH MOJIEKYJISPHBIX YPAaBHEHHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUMI C OTIOPON HA CXEMBI;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHMS;
BO3MOKHOCTH IMPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHUAX IMOCIE
MPEeABAPUTEILHOTO 00CYX ACHUS C TIEAAroroM;

BBIYMCIISITh OTHOCUTEIIBHYI) MOJIEKYJISIPHYIO M MOJISIDHYKO MacChl BEUIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEHTa 1Mo (GopMysie COSAUHEHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOW PEAKIUU C
OIIOPOW Ha aINTOPUTM;

IIPUMEHATh OCHOBHBIE OIIEPALIMM MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U

CHUHTE3, CpaBHEHHE, O0000IIeHNE,CHCTeMaTH3aIINs, KJIacCU(UKAIMs, BBISBICHUC
PUYUHHO-CJICICTBEHHBIX CBSI3€M — ISl M3YUYEHHUS CBOWCTB BEIICCTB M XUMHUYECKUX
peaKknmii, €CTECTBEHHO-HAYYHBIE METOJbI TIO3HAHUS — HAONIOACHWE, W3MEPCHHE,

MOJIETMPOBAHUE, SKCIEPUMEHT (pPeanbHblil U MbICIeHHbII) IO PYKOBOJICTBOM
nejarora, cjaeAoBaTh MpaBUiaM MOJIb30BaHUS XUMUYECKON MOCY 10 U J1aDOpaTOPHBIM
000pyI0BaHUEM, a TaK¥KE€ MpaBHIIaM OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C



WHCTPYKITUSIMU 110 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OTBITOB 10 MOJIYYCHHUIO U
COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOpOAA W KHUCJIOPOJA), MPUTOTOBICHUIO
PacTBOPOB € ONPEAECIEHHON MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH
Y MPOBOJUTh XUMUYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB IIEIOUEU U
KHCIIOT C TIOMOIIBI0 HMHIUKATOPOB (JIakmyc, QeHondTanenH, METUIOpaHXK U Jp.),
MOATBEPKAAIONIUX KAYECTBEHHBIM COCTaB HEOPTraHWYECKUX BEIIECTB (KaueCTBEHHBIE
pEaKIMu Ha MUOHBI) MOJI PyKOBOJICTBOM Ie/arora.

9 KITACC
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATUM: XUMHUYECKUU 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMUYECKash peaxius,
XUMUYECKasi CBSI3b, Mennogou d¢gexm peakyuu,MoJb, MOJIAPHBIA 00BEM, pPacTBOpP;
AIEKTPOJIUTBI, HEIIEKTPOJIUTHI, JIEKTPOIUTUYECKAS TUCCOLUUALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTallu3aTop, XumMuyeckoe pagHogecue, oopamumvle u Heobpamumvle peaxKyuu,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUH, OKHUCIIUTETD, BOCCTAHOBUTEb,
OKUCJICHHE W BOCCTAHOBJICHHE, aJUIOTpomnus, aM(OTEPHOCTb, XHUMHUUYECKas CBS3b
(KOBaJIeHTHAsl, WOHHAs, METAJUIMYECKas), KPUCTAJUIMYECKAs] PEIIETKA, KOppo3us
Memanios, CHlagvl; CKOPOCMb XUMUYECKOU pearkyuu, TPEAEIbHO JOIyCTUMas
konneHTpanus (I1/1K) Bemectna;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATHH (cM. 1. 1) u
MIPUMEHSTh 3TU MOHATHS TIPU ONMCAHUU BEIIECTB U UX MPEBPALCHUN;
MCIIOJIb30BaTh 3HAKU W CHMBOJIBI IJis1 (PUKCAIMK pe3ysIbTaTOB HAOIIOICHUH,
cocTaBJIeHUsT (JOPMYJI BEIIECTB U ypPaBHEHUN XMUMHYECKUX PEAKIIMM, 3aIUCU JTaHHBIX
ycioBuii 3aaa4. Mcronb3oBaTh 0003HaueHUs, uMmeroruecs B [lepuonnueckoit cucreme
1 TabJIMIIe PAaCTBOPUMOCTH KHUCIIOT, OCHOBAHUW U COJICH B BOJIE JJISI BHITIOJTHCHUS
3aIaHUM. ONPENIENATh BAJICHTHOCTh U CTENEHb OKHUCJICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa; MPUHAJJIECHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHUN C ONOpPOM Ha OIPEIEIEHUs, B TOM YHCIE CTPYKTyPUPOBAHHBIE;
BUJIbI XUMUYECKOU CBSI3M (KOBaJEHTHAs, MOHHAs, METAJUINUECKasi) B HEOPTaHUYECKUX
COCIMHEHUAX; 3apsj HMOHA IO XUMHUYECKOoW (opmyrsie; xapakTep cpeabl B BOJHBIX
pacTBOpax KHCIOT W IIEJIOYEH, mun Kpucmaiiuieckou peweémru KOHKPEemHo20
geuecmea,
packpeiBath  cmbica  [lepuommueckoro 3akona .M. Menneneesa wu
JIEMOHCTPUPOBATh €r0 TMOHUMAHUE: ONUCLIBAMb U XAPAKMepu306ams TaOIUIHYIO
bopmy Ilepuogmueckoil CHUCTEMBI XUMHUYECKHMX JJIEMEHTOB: pa3lnuyaTh TMOHSATHUS
«rnaBHas moarpymma (A-rpymnma)y u «mnobounas noxarpymnmna (b-rpymma)y, Maneie u
OOJIBIIME TIEPUOMBI; COOMHOCUMb 0003HAYCHUS, KOTOPhIE UMEIOTCS B MEPUOIUYECKON
Ta0JINIIe, C YUCIOBBIMUA XaPAKTEPUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKUX DJIEMECHTOB
(coctaB u 3apsj sapa, o0lIee YUCIO0 JIEKTPOHOB U PACIPEACIICHUE UX IO 3JIEKTPOHHBIM
CJIOSIM); 00bscHAMb O0LIME 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XHMHUYECKHX
AJIEMEHTOB U MX COCIMHEHUHN B Mpelesiax MallbIX MEPUOJOB M TJABHBIX MOITPYIII C
y4ETOM CTPOCHHUS UX aTOMOB,;
KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTHI; HEOPraHUYECKHE BEIECTBa;



XUMUYECKUE peakuuu (MO YMCIy M COCTaBYy YYacTBYIOUIMX B PEAKIMHU BEMIECTB, MO
TeIIoBOMY 3G (eKTy, 0 U3MEHEHUIO CTENIEHEW OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHeU(PUUECKHEe XUMUYECKUE CBOMCTBA
BEIIECTB Pa3JIMYHbIX KJIACCOB, MOJATBEPXKIasi OMHUCAHUE MPUMEPAMHU MOJEKYJISIPHBIX U
MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUI C OOPON HA CXEMBI;

COCTaBJISITb YPAaBHEHUS JJIEKTPOJIUTHYECKON TUCCOUMALMMU KHUCIOT, WIEIOYEN U
COJICH; TIOJIHBIE M COKpAIEHHBIE YPAaBHEHUS PEAKIM MOHHOTO OOMEHA; ypaBHEHUS
peakimii, HOATBEPKAAOUINX CYIIECTBOBAHNE T€HETUUECKON CBS3M MEXAY BEUIECTBAMU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX peakui
MOCPEJICTBOM COCTABJICHHS JIEKTPOHHOTO OallaHCa 3TUX PEaKIUi;

MIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOXHOCTH THPOTEKAHHS] XUMHUYECKHX TMPEBpAIEHU Tocie MpeaBapUTEIbHOTO
00CYXJIeHUs C TIeAarorom;

BBIUHUCIISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJIO0 XMMHUYECKOTO 3JeMEHTa 1Mo (opMysie COCAMHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOW PEAKIUU C
OMOpOH Ha aNTOPUTM;

CJIeIOBaTh TPAaBWJIAM IMOJIb30BAHUSA XUMHUYECKON TMOCynoN Hu J1abopaTOpHBIM
o0Opy/lOBaHUEM, a TaKKe IpaBWIaM OOpAIeHMs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OTBITOB IO TOIYYCHHUIO U
coOMpaHUIO Ta3000pa3HBIX BEMIECTB (aMMHUAKa U YTIIEKHUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMH, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTaB pa3IMYHBIX
BEILECTB: PACHO3HABATh OMNBITHBIM MYTEM XJIOpUI- OpOMHA-, MOAWUJI-, KapOoHaT-,
docdar-, cunamkar-, cyiab(paT-, TUIPOKCUA-HUOHBI, KATHOHbBl aMMOHHS U HOHBI
W3YYEHHBIX METa/VIOB, NPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHMYECKUX
BEIECTB;

OPUMEHSTh OCHOBHBIE OMNEpPAllMd MBICIUTEIBHON AESTENbHOCTH — aHalU3 M
CHUHTE3, CpaBHEHHE, 0000IleHrne, CHCTeMAaTU3allhi0, BbISBICHUE  MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — ISl M3YyYEHHs CBOMCTB BEIIECTB M XHMHUYECKUX PEaKIIUi;
€CTECTBEHHO-HAYYHbIE METOJIbI TIO3HAHUS — HAOMIOJCHHUE, U3MEPEHUE, MOJICITHPOBAHHE,
DKCIIEPUMEHT (PEasIbHBIN U MBICTICHHBIH).



COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMHM B )KU3HU YEJIOBEKA. XMMHUS B CUCTEME HaYK.
Tena u BemecTBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BeiiecTB. [loHsITHE O MeTOAaxX MO3HAHUS B XUMUU. UHCThIE BENIECTBA U CMECH.
Croco0sI pa3aeneHus: cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE HIEMEHThl. CUMBOJIBI XUMHYECKUX
3neMeHTOB. [IpoCThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas (opmyina. BaJleHTHOCT, aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BewiecTB. (OTHOCHUTENIbHAsT aTOMHas Macca.
OtHOcuTenpHas MOJIEKYJIsIpHas Macca. MaccoBast J0JI1 XMMUYECKOTO 3JIEMEHTA
B COCIMHEHUH.

KomnuectBo BemecrBa. Mons. Monsipas wmacca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYpPHBIX €IMHUI] BellecTBa. Pacué€rsl mo
dbopMynamM XUMHUECKUX COCAMHEHUH.

PuU3UUECKUE W XUMHUYECKHUE SBJIECHUS. XHUMHUYECKas peakuus u e€
NpU3HAKUA. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XHUMHUYECKHE YpPaBHEHUS.
Knaccudukanuys xuMmudeckux peakiui (CoeTuHeH s, pa3ioKeHUs, 3aMEIICHHUSI,
obmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCY/I0H, MpaBujiaMy pabOThI B JIaOOpaTopuu
U npuéMamMu oOpaiieHus ¢ Ja0opaTOPHBIM OOOpPYJOBaHUEM, H3YUYCHHE U
onucaHue (U3UYECKUX CBOWCTB 0Opa3lOB HEOPTraHWYECKUX  BEIIECTB,
HaOmoieHrne pu3nyeckux (TIaBjieHUE BOCKa, TasHUE JIbJIa, paCTUPAHUE caxapa
B CTyIIKE, KUICHUE W KOHJEHCAIUs BOJIbI) U XUMHUYECKUX (TOpPEHHUE CBEUH,
MpPOKAIMBAHUE MEIHOW TMPOBOJIOKHM, B3aUMOJICHCTBHE MeJla C KHCIIOTOM)
SBJICHUW, HAOJIOJEHWE U OINHUCAHME TNPU3HAKOB MPOTEKAHUS XHUMHYECKUX
peakiuii (pasznokeHue caxapa, B3auMOJEHCTBUE CEPHOU KUCIOTHI C XJIOPUAOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE
xenes3a ¢ pactBopom conu meau (II), usyuenue cnocoOoB pa3aeeHus cMeceil: ¢
MOMOIIbI0 ~ MarHuTta,  (QUWIbTPOBAHWE,  BbIMApUBaHUE,  JUCTUILIALIMS,
xpomatorpadusi, MPOBEJACHUE OUYHUCTKUA IMOBAPEHHOM COJM, HAOIIOJCHUE W
ONHUCAaHUE PE3yJbTATOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpPaHEHMSI MacChl, CO3/JaHUE MOJIeNIE MOJIEKYJ (IIIapOCTEPHKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHUYeCKUX BelleCTB



Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U nmpocroe
BellecTBO. HaxoxaeHnue kuciopona B mpupoje, GU3Mdeckue U XUMHUYECKHE
cBorictBa (peakuuu ropenus). Oxkcuabl. [Ipumenenue kucnopona. CriocoOb
MOJIYYCHHSI KHUCJIOpoJa B JabopaTopuu W MPOMBIIIIEHHOCTH. KpyroBopor
Kucinopoza B mpupoje. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3PexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHJIOTEPMUYECKHE PEAKIUU. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO (PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT M mpoctoe BemiecTBO. HaxoxaeHue Bogopona B
npupojsie, (GU3MYECKUE W XHUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI
nosyuyeHus. Kucnotsl u conu.

MonsipabIii 00BEM ra3oB. PacyéTsl Mo XUMHUECKUM YPaBHCHHSIM.

duznueckue CBOWCTBa BOJAbL. Boma kak pactBoputelb. PacTBOpBI.
HaceblllieHHbIE ¥ HEHACBIIIEHHBIE PAaCTBOPHI. PaCTBOPMMOCTh BEILIECTB B BOJIE.
MaccoBass n1ons BemiecTsa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Poib pacTBOpOB B HpHUPOJE M B KU3HU ueloBeka. Kpyrosopor
BOJbI B IPUPO/IE. 3arps3HEHNE NPUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX
BOJI.

Knaccuduxanus Heoprannueckux coeauHenuid. Oxcunpl. Knaccudukarus
OKCHJIOB:  coJieoOpasyromue (OCHOBHBIE, KHUCIOTHbIE, amMQpOTEpHbIE) W
HeconieoOpaszyromue. Homenknatypa okcunoB. Pu3MUECKHE U XUMUYECKHE
cBoucTBa OKCHAOB. [lonydeHrne okCuaoB.

OcHoBanus. Knaccugukanuss OCHOBaHM: MIENOYM M HEPACTBOPHUMBIE
ocHoBaHuA. HoMenkiarypa ocHoBanui. Ou3znueckrue U XUMUYECKUE CBOWCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knmaccuduxanust kucinor. Homenknarypa kucinor. Ousnueckue
1 XUMUYECKHE CBOMCTBa KUCIOT. Pan aktuBHOocTM metamnoB H. H. bekerosa.
[Tomy4yeHue KUCIOT.

Comu. Homenknatypa coseil. PuU3MUYECKHME U XHUMHYECKHE CBOMCTBA
conei. [lonyuenue comen.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCTUHECHUM.

Xumuueckuit IKcnepumenm:

KAUECTBEHHOE OINpEJEICHUE COAEPKAHUS KHUCIOpPOJa B  BO3MYXE,
MoJIydyeHue, coOupaHue, paclo3HaBaHWE M M3Yy4YCHUE CBOWCTB KHCIIOPOJA,
HaOMIOJICHUE  B3aWMOJEUCTBUS  BEHIECTB C  KHUCJIOPOAOM H  YCIOBHUS
BO3HUKHOBEHUSI M TpPEKpalleHus TropeHus (Moxapa), O3HAKOMJIEHUE C
oOpa3llaMl OKCHUJIOB W OINKCAHWE MX CBOWCTB, IIOJy4€HHE, COOMpaHHE,
pacrio3HaBaHMEe W M3yYE€HHE CBOMCTB BOJIOpOJia (FOpEeHHE), B3aUMOJCHCTBHE



Boopoa ¢ okcuaoM meau (11) (Bo3MOkKHO MCTIONB30BaHUE BUIEOMATEPUATIOB),
HaO/oieHre 00pa3lloB  BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOEHHOCTE PAacTBOPEHHsA BEUIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MACCOBOW JIOJEW PACTBOPEHHOIO
BEIIECTBA, B3aMMOJEHCTBUE BOABI C MeETAUIaMU (HATPUEM U KaJIbIIEM)
(BO3MOXKHO MCIOJIb30BaHUE BHUJAEOMATEpPUAIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHWYECKMX BEIIECTB pa3JIMYHBIX KJIACCOB, HAOIIOJIEHUE H3MEHEHUs
OKpaCKM HWHIMKATOpPOB B pacTBOpax KHCJIOT H IIEI0YeH, HU3y4yeHHue
B3aumojiericTBus okcuaa meau (II) ¢ pacTtBopom cepHON KHUCIOTHI, KUCIOT C
MeTaJlJIaMU, pEaKUUd HEUTPAIU3alH, TOJIyYEHHE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHME OJHOIO0 METajula JPYyTMM W3 pacTBOpa COJIH, pEUICHUE
DKCIEPUMEHTAIBHBIX 3a7a4y 10 TeMme «BaxHellne KiIacchl HEOPraHWYECKUX
COEIMHEHUI.

Iepuoguuecknn 3axkoH u Ilepuoamyeckass cucreMa XUMHUYECKHX
jaemenToB JI. . Menaeneesa. CrpoeHue aroMoB. XMMHYECKasi CBS3b.
OKHCINTENbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

[TepBbie mombITKH KiIacCUPUKAIMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNmnax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U LIEIOYHO3EMEIbHBIE METAILIbI,
raJIOr€Hbl, MUHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM{@oTepHbIE
OKCHJIbI U TUIPOKCHUJIBI.

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H. W. Menneneea. KoporkonepuogHass U JAJIMHHONEPUOJIHAS (DOPMBI
[lepnogmueckonr cucrembl xumudeckux dneMeHtoB J[. WM. Menneneesa.
[lepyonsl u rpynnbl. OU3NYECKUN CMBICI MHOPSAKOBOTO HOMEpPA, HOMEPOB
Nepuoa U TPyNIbl JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sfep. HM30Tombl. OJIEKTPOHBI.
CrtpoeHue 3MeKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XMMUYECKUX 3JIEMEHTOB
[Tepunonnueckoit cucremsl . 1. Menaeneea. XapakTepuCcTUKa XUMHAYECKOTO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuoandeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM M3MEHEHHUs paguyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyIIaM U EpUoaam.

3nauenue Ilepumoamueckoro 3axkoHa u llepuoanueckoil cCUCTEMBI
XUMHYECKUX DJIEMEHTOB ISl pa3BUTHUS HayKu U npakTuku. [[. . MenaeneeB —
YUYEHBIN U TPAKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (moyispHas M HEMOJISIPHAsA) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp okucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchl okucaeHns U BocCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTEH.



Xumuueckuit IKcnepumenm:

U3y4eHue oOpa3lOB BEIIECTB METAJIIOB U HEMETAIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LIMHKA C PAacTBOPAMM KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINX [PUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLNN
(ropeHue, peakluyu pas3yioKeHUs, COETUHEHUS).

Mescnpeomemmnuie ceazu

Peanmszannss MexnpeaMeTHbIX CBA3EH NMPU W3YyYEHUM XUMUHU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX EeCTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TMOHATHW, SBISIOIIMXCA CUCTEMHBIMU JUII OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0muMe ecTecTBEHHO-HAyYHbIE TOHATHS: Hay4yHbIM (akT, rumnoresa,
TEOpHUs, 3aKOH, aHalu3, CHHTE3, KiIaccuuKauus, MEepUOJIUYHOCTD,
HaOJII0IeHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: maTepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIUJ,
W30TOIIbI, PaAUOAKTUBHOCTb, MOJEKYJA, JJICKTPUYECKUM 3apsi, BEIIECTBO,
TENO, 00BEM, arperaTHoe COCTOSIHME BEIeCTBa, a3, (PU3NYECKUE BEITUYMHBI,
€IMHMIIBI U3MEPEHHUSI, KOCMOC, IUTAHETHI, 3BE€3/bl, ConHIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPATbl, TOPHBIE IOPOJIBI,
IIOJIE3HBIE MCKOMAEMBIE, TOILUINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYECKasi peaKkuus

[Iepnogmueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX JJIEMEHTOB
. U. MengeneeBa. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPHUOAOB, KalMs, KalbLUd M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuonnueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMHUYECKOW CBA3U. THIBI KPUCTAIUNIMYECKHUX
pEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIMYECKON PEIIETKU
U BHUJa XUMHYECKOM CBS3H.

Knaccudukanms v HOMEHKIATypa  HEOPTraHMYECKHMX  BEILECTB.
XWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJaccaM
HEOPraHWYECKUX COCIMHEHUN, TCHETUUECKas CBSA3b HEOPIaHMYECKUX BEILECTB.

Knaccudukanuss XuMUYECKUX peakuuid MO pPa3IUYHbIM IpU3HaKam (Mo
YHUCIIy U COCTaBY yYaCTBYIOIIMX B PEAKLMU BELIECTB, O TEIJIOBOMY 3((]eEKTy,
II0 M3MEHEHUIO CTENEHEW OKHUCIEHHs XHMMHYECKMX DJJEMEHTOB, IO
o0paTUMOCTH, MO YYacTHIO KaTajau3aTopa). OK30- M DHJIOTEPMUYECKHE
peaKuuu, TEPMOXUMUYECKUE YPABHEHNUS.



[Tonsitue o ckopoctu xumuyeckor peakiuu. [lonsarue 06 oOpaTUMBIX U
HEOOpAaTHUMBIX XMUMHYECKMX peakiusax. [loHSTHE O TOMOTE€HHBIX U
rereporeHHbix peakuusx. llonsarne o karanuze. lloHATHE O XUMHUYECKOM
paBHOBecuU. DaKTOPHI, BIMSAIONIME HA CKOPOCTh XUMHYECKOW PEAKIHH U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIUHU, JJIEKTPOHHBIA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBieHHME  ypaBHEHHU
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMM C HCIOJb30BAHUEM METOJA
AIIEKTPOHHOTO OalaHca.

Teopust ~ DJIEKTPOJIMTUYECKOM  JUCCOLHUALINM. ONIEKTPONUTBL U
HedNEeKTponuThl. KaTnoHbl, aHMOHBI. MeXaHuW3M JOHMCCOLMALMUA BEIIECTB C
pa3IMYHBIMUA BUJAMU XUMHUYeCKOU cBsi3u. CreneHp auccouuanuu. CUIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiiun moHHOrOo oOOMeHa. YCIOBHUS MNPOTEKAHMUSI PEAKIUl HOHHOIO
oOMEHa, TOJIHbIE U COKpalll€HHbIE HOHHbIE ypaBHEHUsA peakuuid. CBOHCTBa
KHUCIIOT, OCHOBAaHUHN M COJIEM B CBETE MPEACTABICHUN 00 3JIEKTPOIUTUYECKOU
nucconranvu. KauectBeHHbIE peakiny Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEISAMHU KPUCTALIMYECKUX PEIIETOK HEOPTaHWUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (IpaduTa W amMasa), CIOXKHBIX BEIECTB
(x7opuga HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
peakuMy  OT  BO3JEWCTBUS  pPAa3iIMYHbIX  (PAKTOPOB,  HCCIEIOBAaHUE
3JEKTPONIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOLECCA JUCCOLMALMMU KHUCIOT,
IIEJI0YEH U cosieil (BO3MOXKHO HCIIOJIb30BAHUE BHJIE0 MAaTEPUAIIOB), IPOBEICHNE
OTBITOB, WUTIOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa
(oOpazoBaHue ocajaka, BBIJEJICHUE Ta3a, O0Opa3oBaHHWE BOJIbI), OIBITOB,
WUTFOCTPUPYIOIIMX IIPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX —PEAKLINAN
(ropenue, peakuuu pa3oXKeHus, COEIMHEHUS ), pacrno3HaBaHUE
HEOPraHMYECKUX BEHIECTB C ITOMONIbIO KAUYECTBEHHBIX PEAKIMl HAa HOHBI,
pelIeHnEe SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTtasuibl 4 MX COeAMHEHMS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHMYECKHE CBOWCTBA Ha NPUMEPE  XJIOpa
(B3aMMOJENCTBUE C METaUIaMH, HEMETaulaMHy, Leno4Yamu). XJIOPOBOJIOPOA.
ConsiHasg KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJIyUYeHUE, TpUMeHeHue. [[eiicTBue
XJIOpa W XJIOPOBOAOpPOJA HA OpraHu3M 4elioBeKa. BakHeiiline XJIOpUIbl U UX
HaxO0JICHUE B IIPUPO/IE.



O6mass  xapakrtepuctuka aneMeHToB  VIA-rpymnmel.  OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue u Gpuznueckue
CBOMCTBAa TPOCTBIX BEUIECTB — KHUCIOpoAa U CEpbl. AJIOTPOIHbBIE
MOIU(PUKAIIUNA KUCIOPOJIa U cephl. XUMHUUECKUE CBOMCTBA cephbl. CepoBOIOPOI,
cTpoeHue, ¢u3MYeckue MW XUMHuYeckue cBoiicTBa. OKCHUIBI CEphl  Kak
NpEACTAaBUTENIM KHUCJIOTHBIX OKCUaoB. CepHas Kuciora, (U3NYECKUE U
XUMUYECKUEe CBOMcTBa (0OOIIME Kak TPEACTaBUTENs Kilacca KHUCIOT H
cnenupuueckne). XuMUIECKHUE PEAKIUH, JIeKAIINEe B OCHOBE MPOMBIITUICHHOTO
croco0a mosy4yeHus: cepHoil kucnoTel. [Ipumenenue cepnoit kucinotel. Conu
CEpHOI KHCIIOTHI, KaueCTBEHHAsl peakius Ha cyJib(aT-uoH. HaxoxeHue cepsl
U €€ COEIUHEHUN B MpHUpoje. XUMUUYECKOE 3arpsi3HEHHE OKPYXKaIoLEel cpeibl
COEAMHEHUSMU Cepbl (KUCIOTHBIE O, 3arpA3HEHHE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAILICHHUS.

O6mas xapakTepucTuka 31eMeHToB VA-rpymmnbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHA. A30T, pacnupoCTpaHEHUE B
npupoje, GU3NUecKue U XUMHUIEeCKue cBoiicTBa. KpyroBopor azora B mpupoe.
AMMHaK, ero pu3nyeckue U XUMUYECKHE CBOIMCTBA, MOJIyYeHHE U TPUMEHEHHE.
Conu amMMmoHUS, HX (PU3MYECKUE U XUMHUUYECKHE CBOICTBA, MPUMEHEHHUE.
KauecTtBeHHas peakuusi HA MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJyYEHHUE,
dbu3nueckne W XUMUYECKHE CBOWMCTBa (0OIlIMe Kak MpeCcTaBUTENs Kiacca
KUCIIOT U crenuduueckue). Vcnonp3oBaHre HUTPATOB U COJIEH aMMOHUSI B
KaueCTBE MUHEPAIbHBIX YAOOpeHU. XUMHUECKOE 3arpsi3HEHHUE OKpPY Karolen
cpeabl COeAMHEHUAMU a30Ta (KUCIOTHBIE TOXKH, 3arPsI3HEHUE BO3AyXa, MOUYBbI
u BogoémoB). Docdop, amtoTponnbie Moaudukanuu docdopa, Gusudeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocopa (V) u  dochopHas Kuciora,
dbu3nYecKre U XMMUYECKUE CBOMCTBA, osryueHue. Mcnonb3oBanue ¢ochartoB B
KaueCTBE MUHEPAJIbHBIX yIOOPEHUH.

O6mrast  xapaktepuctuka odneMeHToB [VA-rpymmel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHBIC CTENEHU OKUCIEHUA. YTJIEepOH, alIOTPOIHBIE
MoAu(pUKAIIUKA, PACIpPOCTpaHEHUE B Tpupoje, (U3UYECKHE U XUMHUUYECKHUE
cBorictBa. Ancop6uus. Kpyrosopot yriaepona B npupoje. Okcuabl yrieposaa,
uX (pu3nyYecKkne U XUMHUYECKHE CBOWCTBA, JCHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U NMPUMEHEHHE. DKOJOTUYECKHE MPOOIEMBI, CBI3aHHBIE C OKCUIOM
yriepoaa (IV), rumoreza rio0aJbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
adpdekr. YrompHas Kuciaora u €€ CcoiM, UX (PU3NUECKUEe U XUMHUUYECKHUE
CBONCTBa, MojJydyeHue W npuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcronb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO35HCTBE.



[lepBoHavanbHble TOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK o
COEIMHEHUSIX yryiepoaa (METaH, 3TaH, STWUJICH, alleTHJIeH, 3TaHOJ, TJIULEPHH,
yKCycHast kuciota). IIpupojgHble HCTOYHUKH  YIIIEBOJAOPOJAOB  (YroJib,
IPUPOAHBIN Ta3, HePTh), TPOIYKTHI UX MepepadoTKu (OCH3UH), UX POIb B OBITY
U NpoMbIUIeHHOCTH. [loHsATHE 0 OMOJIOrHMYecKH Ba)KHBIX BEIIECTBAaX: JKUpax,
Oenkax, yriaeBoJax — M UX pOJIM B JKU3HU 4YeloBeka. MarepuaibHOE €IUHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COECIUHEHHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWMCTBA, TOJIYyYCHHE W
npumeHeHue. CoeanHeHHUs KpeMHUsi B mpupoze. OOume npeacraBieHus 00
okcunie kpemuus (IV) u kpemaueBoit kuciore. CUIUKAThI, UX UCTIOJIb30BAHHUE B
OBITY, B IPOMBINUICHHOCTH. BaxxHeliliie CTpouTeIbHbIE MaTepUalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobdiieMpl 6€30IacHOTO UCITOIB30BAHUS
CTPOMTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJIIHOU
KHUCIIOTHI, IPOBE/ICHNE KAaUeCTBEHHBIX PEAKIUi Ha XJIOPUI-MOHBI U HAOJI0IeHNE
MPU3HAKOB MX MPOTEKAHUs, ONBITHI, OTpa)xaroume GU3NIecKue U XUMUYECKUe
CBOMCTBAa TaJOr€HOB M HMX COCIUHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C oOOpasliamMu XJIOpUJIOB (TajJoreHUI0B),
O3HaKOMJIEHME C oOpa3naMu cepbl M €€ COEOUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATepUaloB), HAOIIOJIeHUE Tpoliecca OOYyriIuBaHUA
caxapa noJa JCHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YyYECHHUE
XUMUYECKUX  CBOMCTB  pa30aBIE€HHOM CEpPHOM  KHUCJIOTHI, MPOBEJICHUE
KaueCTBCHHOW peaklud Ha CynbpaT-uOH W HaOMIOJCHUE TMpuU3HAKa e¢
POTEKaHMsl, O3HaKOMJIeHHE ¢ (U3HMUYECKUMU CBOWMCTBaMH a30Ta, pocdopa u ux
COEIMHEHU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), OOpa3LaMu
a30THBIX U POCHOPHBIX YIOOPEHUH, NOJlydyeHrne, COONpaHue, pacno3HaBaHUe U
U3YYEHHE CBOMCTB aMMHUaKa, MPOBEJAEHHWE KAYECTBEHHBIX pEaKIui Ha HOH
aMmMoHusi U ¢ochaT-MOH U HU3YYEHHUE TPU3HAKOB HX MPOTEKAHHUS,
B3aMMOJICCTBHE KOHUEHTPUPOBAHHON a30THON KHUCIOTHI C MEIbIO (BO3MOMKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), H3YYEHUE MOJENEH KPUCTALIMYECKUX
pem€rok anMmasa, Trpaduta, GQymiepeHa, O3HAKOMJICHHE C TIPOIECCOM
a7cOpOIMN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IpOTHBOra3a, IMojydyeHue, coOMpaHHe, paclo3HABAaHUE U M3Y4YEHHE CBOMCTB
YIJIEKUCIOTO Ta3a, MpOBEJEHHWE KAYeCTBEHHBIX peakliuii Ha KapOOHAT W
CUJIMKAT-UOHbl W H3yYEHUE NPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEN CWIMKATHOW MNPOMBINUIEHHOCTH, PEUIEHHUE 3KCIEPUMEHTAIbHBIX
3a71a4 o Teme «BaxkHelne HeMeTaluIbl 1 UX COSIUHEHUS.



MeTaJuibl M UX COeTUHEHUA

OOmiass xapakTepUCTUKAa XUMHUYECKUX OJEMEHTOB — METAJIOB Ha
OCHOBAHUWU UX MOJ0XKEHUS B [lepronueckor cucteMe XUMUYECKUX SJIEMEHTOB
. 1. MenneneeBa u cTpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTtamndeckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DINEKTPOXUMUYECKUN Pl
HalpsDKEHU MeTajuioB. Pu3nyeckue M XUMHUYECKHE CBOWMCTBA METAJLIOB.
OO6uue cnocoObl ToNydyeHUs MeTaioB. [loHsATHE O KOPpO3UM METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIlIUThl HMX OT Koppo3uu. CruaBbl (CTanb, YyTYH,
JIOPATTFOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IIPOMBIIIJIEHHOCTH.

[llenounsle  meTamnel: nookeHue B llepuomnmueckon — cucreMme
xuMu4eckux aneMeHToB /. 1. MenneneeBa, CTpoeHME UX aTOMOB, HaX0XKICHUE
B mpupojie. Pu3nyeckne W XUMHYECKHE CBOWCTBa (Ha TNpUMEPE HATPUA U
kanust). OKcuapl U THAPOKCHABI HaTpusl W Kanus. [IpuMeHeHue MmenoYHbIX
METAIJIOB U UX COCIMHCHUM.

[[lenouyno3eMenbHbIE MeETaabl MarHuid W KaJbLMW: IIOJOKEHHE B
[lepuoanueckort cucreme xumuueckux semeHToB JI. WM. Menneneena,
CTPOCHUE HMX aTOMOB, HaxoxkJAeHHE B mnpuponec. PU3NYECKHE U XUMHUUYECKHUE
CBOMCTBA MarHus W Kaubllusgd. BakHeiine coeauHeHHS Kaiablusa (OKCH,
TUAPOKCHU], coJin). JKECTKOCTH BOABI U CTIOCOOBI €€ YCTPaHEHUS.

AmomMuHuii: nojoxeHue B llepuonnueckoil cucTeMe XHMHYECKUX
anemeHtoB JI. M. MeHnneneeBa, CTpOCHME aroma, HAXOXIAEHHUE B IMPUPOJE.
dusznyeckue M XUMHUYECKHE CBOMCTBA antoMHHUSA. AMOTEepHbIE CBOWCTBa
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Keneso: nmonoxenue B [leppoanyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpoO€HUE aTOMa, HaXOXKJACHUE B npupoje. Pusndeckue u
XUMUUYecKue cBoicTBa xene3a. Okcuabl, Tupokcubl u conu xenesa (I1) u
xenesa (III), ux coctas, CBOMCTBA U MOJYyUYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMHd METaJUIOB M CIUIaBOB, MX (HU3UYECKUMHU
CBOMCTBaMH, HW3YYECHHE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJIEHCTBUS OKCH]IA
KaJbIlUSl M HAaTpUs C BOJOW (BO3MOXKHO MCIIOJIB30BAHME BHCOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJbI, IIPOLIECCA TOPEHUS KEJIE3a B KUCIOPOE
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), IMPU3HAKOB MPOTEKAHUS
KQUEeCTBEHHBIX PEAKI[MI HA MOHBI: MAarHUs, KaJblKs, aJJFOMUHUS, IUHKA, JKEJIe3a
(I) u xenesa (III), memu (II), HaOmrOmEeHWME ¥ OMUCaHHWE MIPOILIECCOB
OKpalllMuBaHMWs IUJIAMEHHM HWOHAMHM HATpHs, Kaausd M Kalblus (BO3MOXKHO
UCIIOJIb30BaHUE BHJACOMATEPHAIOB), HCCieAoBaHUEe aM(pOTEPHBIX CBOMCTB



THAPOKCUAA AIIOMHUHHUS U THUAPOKCHAA IIUHKA, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a71a4 o Teme «BaxkHeuie MeTajuibl U UX COSIUHEHU.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemecTtBa m Matepuanbsl B MTOBCEIHEBHOM XHU3HM 4YeJI0BEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momoip npu
XUMUYECKUX 0KOTaX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeienbHas JoMmyCcTUMas
KOHIIEHTpaiusi Bemects, painee — [IJIK). Ponp xumMum B pernieHuun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

U3yueHue o0pa3iioB MaTepPUaioB (CTEKIIO0, CIJIABbI METAJJIOB, MOJIUMEPHBIE
MaTepuarbl).

Mescnpeomemmnoie ceasu

Peanuzanus MexXnpeaMETHBIX CBs3EH MPU M3YUYEHHH XUMUU B 9 Kiacce
OCYILIECTBIISIETCA Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX
NOHATUM, TaK W TIOHATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI1 OTHEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTeCTBEeHHO-HAay4YHbIC TTOHSATHSI: HAy4YHBIN (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaIW3, CHUHTE3, KiIacCUuUKalus, MNEPUOJUYHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOJIECIUPOBAHHUE, W3MEPEHUE, MOJECINb, SBJICHUE, MAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®dusnka: maTepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHU],
U30TOIbI, PaJMOAKTUBHOCTb, MOJEKYJa, JEKTPUUECKUNU 3apsiji, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKH, (OTOIEMEHT, BEIMIECTBO, TENO, O0BEM,
arperaTHOE€  COCTOSIHME  BEUIECTBAa, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTAJIMYECKasi pemeETKa, CIUIaBbl, (PU3MYECKHWE BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: ¢orocuntes, npixanue, 6mocdepa, IKOCUCTEMa, MUHEPATHHBIC
yA00pEeHMs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOrpPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4YEHHS XMMHUHU B €IUHCTBE YYEOHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTA B COOTBETCTBUM C  TPaJWLMOHHBIMU
POCCUICKMMH COLMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU,
IOPUHATBIMU B OOILLIECTBE MpaBWJIaMU U HOPMAaMHM MOBEJIEHUS U CIIOCOOCTBYIOT
poleccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLUATM3ALMN 00yYarOIIUXCsl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAOT TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OPUEHTalUd U
pacCUIMpPEHHE ONBITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LHEHHOCTHOTO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, NOHMMAaHUS 3HAYEHUS XHMHYECKOU
HAYKH B KU3HU COBPEMEHHOr'0 OOIIECTBA, CIIOCOOHOCTH BJIAJETh AOCTOBEPHOM
uH(popmaleii o0 mepeAoBbIX [OCTHXKEHHMSIX M OTKPBITHSIX MHUPOBOH H
OTEYECTBEHHOW XHMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
yCTpoOicTBE MUpa U OOLIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEICTAaBICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUHA B  KOJUIEKTMBE, KOMMYHHKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IOJIE3HOM, yueOHOMCCIIEeI0BaTEeIbCKOM, TBOPUYECKOM U APYTrUX
BUJAX JESATENbHOCTH, FOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOM JI€ATEIBHOCTH
IIPU BBIMIOJHEHUHN Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
OKCIEPUMEHTOB,  CO3JaHUM  Y4YeOHbIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHUI0O W  B3aWUMOINOMOIIM B  TMpoOIecce ATOM  ydeOHOM
NEATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEIECHHE M IIOCTYIIKM CBOUX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33pPEHYECKUE MPEJCTABICHUS O BEIIECTBE U XUMUYECKON PEaKLnH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHW U COCTAaBIIAIOIIME
OCHOBY JUIsl HOHUMAaHMS CYIIIHOCTH HAyYHON KapTUHBI MUPA, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHSA MPUPOJBI, B3aUMOCBA3SIX YEJIOBEKA C
IPUPOIAHON CPEAOH, O POJIM XUMHUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;



MIO3HABATEJIbHBIE MOTHMBBI, HAIPABICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUI
M0 XUMHUHM, HEOOXOJIWMBbIEC IS OOBSICHEHUS HaOII0/IaeMbIX MPOLECCOB U
SBJICHUM, MMO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATENbCKON KYJBTYpbI, B
TOM YHCJIE HaBBIKOB CaMOCTOSITENIbHON paboOThl € Y4YeOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATypOil,  JTOCTYIHBIMHU  TEXHUYECKHUMHU  CPEACTBAMH
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYYEHHMIO M TO3HAHUIO, JIO003HATEIbHOCTb, TOTOBHOCTh WU
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TIPOEKTHOW U  HCCIEI0BATEIHCKOU
NESITeILHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBIEHHOCTH U YPOBHS OOY4ECHHS B
JTaIbHEHIIIEM;

4) popMHUpPOBaHMSA KYJIbTYPHI 310POBbS:

OCO3HaHWE LIEHHOCTU XU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3JJ0POBBIM 00pa3 JKU3HU, OCO3HAHUE MOCIIEICTBUNA U
HENpPUATHE BPEIHBIX MPUBBIYEK (YMOTpEOJEHUsI aJKoroJisi, HAPKOTHUKOB,
KypeHHus), HEOOXOJAMMOCTH COOJIIOJCHUS MpaBuid  OE30MAaCHOCTU  MpHU
oOpallleHuu C XUMUYECKIMHU BEIIECTBAMU B OBITY U peajbHOU KU3HU;

5) TpyaA0BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY HM3YyYEHHIO Mpodeccuil W Tpyaa pa3iudyHOTO
poaa, yBaXE€HHE K TPy U pe3ysibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPHUMEHEHUS MPEAMETHBIX 3HAHUU M0 XUMHH, OCO3HAHHBIM BHIOOD
WHIUBUIYAIbHOM  TPaeKTOpPUM MPOJOJKEHHUsT 00pa3oBaHUsl C  Y4ETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX UHTEPECOB U
NOTpeOHOCTEM, yCHemHoM MNpOoPECCUOHATLHON JEATEIbHOCT W Pa3BUTHUSA
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPO(ECCHOHAITBHON
cpene;

6) 3K0J10rM4YeCKOro BOCIIUTAHMS

AKOJIOTMYECKU LENECO00pa3HOE OTHOLIEHHWE K MPUPOAE KAaK HMCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYILECTBOBAHMSI, TOHUMAHUE LIEHHOCTH 3I0POBOIO
u Oe3omacHoro obpasza >KMU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3HUECKOMY U MCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LEHHOCTH COOJIO/ICHUS
npaBusl 0E€30MACHOrO TMOBEACHUS MNpH paboTe C BeElIeCTBAMH, a TakXKe B
CUTYALMSIX, YTPOXKAOIINX 310POBBIO U )KU3HU JTIOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYEHUU XUMUH, JJIs
pelIeHusl 3a1ad, CBA3aHHBIX C OKPYXKAIOLIEW IIPUPOAHOM CpPENOH, It
NOBBIIICHNUS YPOBHS 3KOJIOTMUECKOW KYyJNbTYphl, OCO3HAHHS TIJIOOAIBHOIO
XapakTepa 5SKOJOTMYECKHX MpoOJeM U MyTed HX peleHUs IOCPEeICTBOM
METOJOB XUMUU, IKOJOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOACTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIbHOM IPAKTHUKE.



METAIIPEJMETHBIE PE3YJIBTATbBI

B cocrtaBe MmeTanmpenMETHBIX pE3yJbTaTOB BBIIEISAIOT 3HAUYUMBbIE IS
dbopMupoBaHUsS MHUPOBO33PEHUS OOIICHAYyYHbIE TOHSATUA (3aKOH, TEOpus,
OPUHLMUI, TUNOTe3a, (akT, CUCTeMa, MPOIecC, SKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IIpeIMeTax Hu
NO3BOJISIIOT HAa OCHOBE 3HAHMM M3 3TUX NpeaMeroB  (HOpMHUPOBATH
IPEACTABICHUE O LEIOCTHOM HAYYHOM KAapTUHE MHPA, U YHUBEPCAIBHBIC
yueOHble AeicTBUsS (IIO3HABaTENIbHbIE, KOMMYHHUKATHUBHBIC, DPETYJSTUBHBIC),
KOTOpbIE O0ecrneunBaoT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOATEIbLHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOU IeATETbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE y4eOHbIe 1eiiCTBUS

ba3oBble jjoruyeckue 1efcTBUA:

YMEHHMSI MCTIONIb30BaTh MPUEMBI JJOTHUYECKOIO MBIIIJIEHHUS] IPU OCBOECHUU
3HAHWI: pacKphIBaTh CMbICI XUMHUYECKUX TMOHITHH (BBIACIATh UX XapaKTepHbIE
IPU3HAKH, YCTaHABIIMBATh B3aUMOCBS3b C JPYTUMU MOHATUSMH), UCTIOIb30BATh
HOHATHUSA JUIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBICHUM, BEIOUPATh OCHOBAHHUS
U KpUTEpUM U1 KIACCU(PUKALMKM XUMHUYECKHMX BELIECTB U XHMUYECKUX
peakiMii, yCTaHaBIUBAaTh MPUYMHHO-CIEJACTBEHHBIE CBA3M MEXIYy OOBEKTaMHU
U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 AaHAJIOTHUH), AEJIaTh BBIBOJABI U 3AKIIOUCHMUS;

YMEHHME NPUMEHATh B IpoOlLlecCe MO3HAHUA NOHATHUA (NPEAMETHBIE U
METanpeJMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJb3yeMble B
XUMUH, MpeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XHMHH MOJIEIbHBIE
NpEeICTaBICHUS — XUMUYECKUHN 3HaK (CUMBOJ 3JIEMEHTa), XUMHUYecKas (popmyia
U ypaBHEHUE XUMHUYECKON peakluuu — IpHU PEelIeHUH Y4eOHO-II03HABATEIbHBIX
3ajay, C€ y4€TOM OSTUX MOJENbHBIX MPEJICTAaBICHUN  BBIABIATH U
XapaKTEpHU30BaTh  CYIIECTBEHHbIE IMPU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEHIECTB M XMMHUYECKHMX peakuui, BBIABIATH  00IIUe
3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHbIE CBA3M M NPOTHUBOpEUMs] B
U3y4YaeMbIX IPOLECCax U SIBICHUSIX.

Ba3oBble uccienoBarenbcKme 1eiicTBUS:

YMEHHUE UCIOJIb30BaTh MTOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHMsI, a TaKXKe B KauyeCTBE OCHOBBI I (HOPMHMPOBAHMS THUIIOTE3bI IO
IIPOBEPKE MPABUIIBHOCTH BbICKA3bIBAEMBIX CYKIECHUMN;

OpPUOOPETEHHE OMNbITa MO IUIAHUPOBAHUIO, OPraHU3ALMH U MPOBEIECHUIO
YUYEHHYECKUX OKCIIEPUMEHTOB, yMEHHe HaOJIIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIBHO MPOTHO3UPOBATh €r0 pe3ynbTar, GopMyJIUpOBaTh 0000IIEHUS



U BBIBOJIBI IO pE3yJIbTaTaM IMPOBEAEHHOTO OMBITA, HCCIIEOBAHUS, COCTABIATh
OTUET O MpOJIeNIAHHOMN padoTe.

Pabora ¢ unpopmanmeit:

yMEHHE BbIOMpATh, AHATU3UPOBATH U WHTEPIPETHPOBATH HHPOPMAIUIO
pa3NUYHBIX BUAOB U (GOPM TMPEACTABICHMS, TMOJYYaeMyH) M3 Ppa3HbIX
UCTOYHUKOB (HAy4YHO-NIOMYJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEpKaHMS,
COpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLIEHUBATH
IPOTUBOPEUHBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

yMEHUE MPUMEHSTh Pa3IU4YHbIE METO/IbI U 3aIMPOCHI MPU MOUCKE U 0TOOpE
uH(pOpMAaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX /ISl BBIIOJHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 334 OMPEACIIEHHOIO TUIIA, TPUOOPETEHHUE OIbITa
B 00JacTH HCIOJIb30BaHUSA HWH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO HCIOJIb30BAHUSL PA3IUYHBIX MOHCKOBBIX
CUCTEM, CAMOCTOSITEJILHO BBIOMPATh ONTUMAJbHYIO (OPMY NpENCTaBICHUS
uH(pOpMaIMU U WJUIFOCTPUPOBATh pelIaeMble 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduku 1 iX KOMOWHAISMY,

YMEHUE UCIOJIb30BaTh W aHAJIM3UPOBaTh B IIpollecce Y4YeOHOW u
UCCJIeI0BATENbCKON NEesATENbHOCTH uH(pOpMaIUIO 0 BIIUSIHUU
IPOMBIIIEHHOCTH, CEJIbCKOIO XO34iCTBA W TPAHCIOPTa HA COCTOSHHE
OKPY’KaroIIEH MPUPOTHOU CPEBI.

KoMMmyHHMKaTHBHBIE YHUBepcaibHbIe YueOHble 1eliCTBUS:

yMEHHUsI 3a7aBaTh BOIPOCHI (B Xoje auayiora U (WiIM) TUCKYCCHH) IO
CyWIECTBY 00CYyXJaeMoil TeMbl, (OPMYIMPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJI0KEHHOM 3a1a4H;

YMEHUSl MPEACTAaBIATh TMOJyYEHHbIE pe3yJbTaThl MO3HABATEIbHOM
NESTENbHOCTY B YCTHBIX M NHUCBMEHHBIX TEKCTaX; JeNlaTh MpPEe3eHTAIUIO
pEe3yibTaTOB BBINOJHEHHUS XHMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpHOTO
OTbITa, J1a00PaTOPHOI pabOTHI MO UCCIETOBAHUIO CBOMCTB BEIECTB, Y4EOHOTO
MIPOCKTA);

yMEHUSI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHOM W  HCCIEAOBATENIbCKOM  JIESITEIbHOCTH IMpPU  PEIICHHUH
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE ydéTa OOIIMX MHTEPECOB U COIJIACOBAHMS
no3unuii  (oOCyXxJaeHus, OOMEH MHEHHUSIMH, «MO3TOBbIE  IITYpPMbD»,
KOOpPJIMHALIMSA COBMECTHBIX JICMCTBHUI, OINpEAECIeHUE KPUTEPUEB IO OLEHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U Apyrue).

PerynsiTuBHBIC YHMBeEpPCaJIbHbIe YUeOHbIE NeCTBUA:

YMEHUE CaMOCTOSITENIbHO OINPEACNATh IENH ACSITENbHOCTH, IJIAHUPOBATD,
OCYLIECTBJISATh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO



JeATEeIIbHOCTD, BEIOMpPATh Hanbonee 3(pPeKTUBHBIE CIIOCOOBI PEIICHUST YUeOHBIX
Y TO3HABATEJIbHBIX 3a/1a4, CAMOCTOSITENIBHO COCTAaBJSATH WJIM KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJTOPUTM JEUCTBHM NPU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIYYECHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIHIX,
OIICHMBATh COOTBETCTBHUE MOJIYYEHHOI'O pe3yJibTaTa 3asiBJICHHOM L€, YMEHUE
UCIIONb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEJJIaracMble B YCIOBHUH
3a1aHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJIbTATOB MO OCBOCHHUIO OO0SA3aTEIBHOIO

coliepKaHus, YCTAaHOBJIEHHOTIO JaHHON (enepasibHONM pabouel Mmporpammoi,
BBIJICJISIIOT: OCBOEHHBIE 00YUYalOIIMMUCS HAy4YHbIE 3HAHMS, YMEHUS U CIIOCOOBI
JIercTBUl, crenupuyeckue Uil TPEAMETHOH 00macTu «XUMHS», BHUIBI
NEATEIbHOCTH [0 TMOJYYEHUIO HOBOIO 3HAHHUS, €ro HHTEpIpPETalNH,
npeoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHUSX.

K koHuy oOyuenuss B 8 kiacce mpeaMeTHblE pe3ysibTaThl HA 0a30BOM

YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

e PpAaCKpBIBaThb CMBICII OCHOBHBIX XUMUYECKUX MOHATUNA: aTOM, MOJIEKYJIa,
XUMUYECKUHN AJIEMEHT, MPOCTOE BEIMIECTBO, CI0KHOE BEIECTBO, CMECH
(oIHOpOIHASI M HEOJTHOPO/IHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJEKYJIIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISPHAS
Macca, MaccoBas JOJII XHUMHUYECKOTO »JJIEMEHTa B COEOUHEHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHMUE, COJIb,
ANEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIEHUs, XUMUYECKash PEaKLus,
KJaccu(UKaIMs peakinii: peakiiuy COSTUHEHNUS, PEAKIIUN Pa3I0KEeHUS,
peakuuu 3aMelIeHHs, peakiuu OOMEeHa, JK30- U HHAOTEPMUYECKUE
peakIuu, TeroBoi A3(peKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN CIIoM
aToMa, aToMHas opOuTagb, paAMyC aroMa, XHWMHYECKas CBS3b,
MOJISIPHAsT W HENOJIIpHAsh KOBAJIEHTHAS CBA3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWUOH, PacTBOp, MaccoBas JOJs BellecTBa (MPOIEHTHAs
KOHLIEHTpAaIKs) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XWMHYECKUX MOHSATHU U
MIPUMEHSATH T MOHATHUS IIPHU ONIMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJB30BAaTh XMUMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (HOpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENENsATh BAJICHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHAapHBIX
COCIMHEHUSAX, CTENEeHb OKUCJICHUS DSJIEMEHTOB B  OWHAPHBIX
COCIMHEHUAX, MPUHAICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCY



COEIMHEHUN 1o (popmyliaM, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHASI U
HMOHHAs) B HEOPTraHUYECKUX COCTUHECHUSX;

packpeiBath cMmbici llepuognueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh MOHMMAaHUE MEPUOJUYECKON 3aBUCUMOCTU CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJiokeHus B [leproanueckoil cucreme,
3aKOHOB COXPaHEHUsI MacChl BEIIECTB, IMTOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTajpo;

ONMKCHIBATh M XapaKTepuzoBaTh TabiuuHyio (opmy I[lepuommyeckoit
CUCTEMBbl XHMHYECKHX DJIEMEHTOB: pa3NyaTh I[OHATHUS «IJIaBHAs
noarpynmna (A-rpynna)» u «nodounast noarpynna (b-rpymnmna)y, massie
1 OOJIBIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabiauie «llepuogumyeckass cucrema XmMHUYecKux sjeMmeHtoB JI. .
MeHieneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, oOOIIee YHUCIO
ANIEKTPOHOB U PACHPEACIICHUE UX MO 3JIEKTPOHHBIM CJIOSIM);
KIacCu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUe
BEI[ECTBA, XUMUYECKUE PEAKIINH (TI0 YUCITY U COCTaBY YYacCTBYIOUIUX B
pEeaKIuu BEIIECTB, M0 TEIIOBOMY 3D (eKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIUME XMMUUYECKUE CBOMCTBA BEILECTB
pa3IMYHBIX  KJIAccoB,  MOATBEpXkAasi  ONUCAaHUE  MpPUMEpPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT UX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUUYECKUX
MpPEBPALICHUN B PA3JIMUYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEJIBHYIH) MOJEKYJSIPHYIO W MOJISIPHYEO MAacCChI
BEILIECTB, MAacCOBYIO JIOJI0 XHMMHYECKOro »3JeMeHTa 1o (dopmyie
COCIMHEHHUs, MAaCCOBYIO [IOJII0 BEHIECTBA B pPAacTBOPE, MPOBOJIUTH
pPacy€Thl O YPAaBHEHUIO XUMHUUYECKON pEeaKlny;

MPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTENBHON ESITEIbHOCTH —
aHaJdu3 W CHUHTE3, CpaBHEHHEe, O0O0O0O0IIeHrne, CHCTeMaTU3aIMIo,
KJIacCU(UKAIMIO, BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — IJIs
M3YUYEHHSI CBOMCTB BEHIECTB M XUMHUYECKHUX PEAKIUNA, €CTECTBEHHO-
HAay4yHbIE  METOAbl  TO3HAHUSA —  HaOJIOJIEHHE, HU3MEpPEHHUE,
MO/IEJIMPOBAHUE, IKCIIEPUMEHT (PEaibHbIA U MBICIICHHBIN );

CIENOBaTh IMpaBWaM  TOJB30BAaHHUS XHMHUYECKOM TMOCYJIOM U
nabopaTopHbIM 000OpYyJOBaHUEM, a TakKXKe MpaBWiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSIMU II0 BBIIOJIHEHUIO
Ja00pAaTOPHBIX XUMHUUYECKUX OIBITOB IO TOJYYEHHUIO M COOMPaAHUIO



K

ra3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEAECIEHHOM MAaCCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh M MPOBOJIUTH XUMHUYECKHUE IKCIIEPUMEHTHI 110
pacmo3HAaBaHUIO PACTBOPOB IMIENOYEH W KHUCIOT C TIOMOIIBIO
HWHJUKATOPOB (JakMyc, peHon(TaaenH, METUIIOPAHX U IPYTHE).

KOHI[y oOydeHus B 9 Kjiacce TpPEIMETHBIE pe3ynbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATUM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XHWMHWYECKas PEaKklus, XHUMHUYECKas CBA3b, TEIIOBOMN
s ekt peakuuu, MOIb, MOJSPHBI 00BEM, PacTBOp, SIECKTPOJIHUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT TUCCOLMAIMUS, PEAKIIUM HOHHOTO
oOMeHa, KaTalau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHUMbIEe U
HEOOpaTUMBIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCIIUTENh, BOCCTAHOBUTENb, OKHCICHUE W  BOCCTAaHOBJICHHE,
aioTponusi, amMQpOTEpPHOCTh, XHUMHUYECKass CBSI3b (KOBaJIGHTHAs,
WOHHAs, MeTaUIMYecKas), KpUCTAUIMYECKass pemérka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKuuu, MOpPeAeTbHO
nomyctumas konrentpanus [1JIK BemecTsa;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX IOHSATUN U
MIPUMEHSITh 3TH TOHATHUS MPU ONMKMCAHUH BEIIECTB U X MPEBPAILICHUI;
UCIIOJIB30BaTh XMUMHUYECKYIO CHUMBOJUKY JUIsl COCTaBieHUs (Hopmyin
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XHUMHUYECKHX
AJIEMEHTOB B COEIWHEHUAX PaA3JIMYHOTO COCTaBa, MPUHAIICKHOCTh
BEILLECTB K OMNpPEACIIEHHOMY KJIacCy COEAUHEHUN Mo (QopMynam, BUJ
XUMUYECKOW CBS3W (KOBaJE€HTHAas, WOHHAs, MeETAJUIMYecKasi) B
HEOPTraHWYECKUX COCTUHEHUSX, 3apsi UOHA M0 XUMMHUYECKON GopMmyiie,
XapakTep Cpeabl B BOAHBIX PACTBOpPAX HEOPTraHUYECKUX COEAUHECHUH,
THUN KPUCTAIUIMYECKOUN PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIci Ilepuognueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro NOHUMAHHE: ONUCHIBATh U XapaKTEPHU30BAThH
TabauyHyto Gopmy [leproanueckoit CUCTEMbl XUMHUECKUX JIEMEHTOB:
pas3nuyaTth MOHATHUS «TJIaBHas noArpynna (A-rpynma)» U «rmodoyHas
noarpymnmna (b-rpynma)», manbsie U OONbIIME TEPHOIBI, COOTHOCUTH
0003HayYeHUsl, KOTOPhIE HUMEIOTCS B TEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMHUYECKUX



AJIEMEHTOB (COCTaB W 3apsii sapa, OOIIee YHUCIO DIEKTPOHOB U
pacripefielieHue HX IO JJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEJAMHEHUI B
npenensax MajiblX NEPHOJAOB U TIVIABHBIX MOArPYIII ¢ YYETOM CTPOECHUS
UX aTOMOB;

KJaccu(UIMPOBATh ~ XMMHUYECKHE  DJIEMEHTHI,  HEOpraHWYecKue
BEILECTBA, XUMUYECKHE PEAKIINH (10 YUCITY U COCTABY YYaCTBYIOLIUX B
peakiuy BEMIECTB, MO TEIIOBOMY 3(D(eKTy, 0 M3MEHEHHIO CTETeHEeN
OKHUCJICHUS] XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMKUCHIBATH) OOIIME U ClieUU(PUUECKe XUMUYECKUE
CBOICTBa MPOCTBIX M CJOKHBIX BEIIECTB, MOJATBEPXKAAs ONUCAHUE
MpUMepaMHi MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIInii;

COCTaBJIATh YpPaBHEHUS DJIEKTPOJUTUYECKON JIUCCOLUALUMU KHUCIOT,
HIEJ0YEd W COJIEH, IOJIHBIE W COKpAIIEHHBIE YPAaBHEHUS PEAKLIHN
MOHHOTO  OOMEHa, ypaBHEHHUS  peaKlMi,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE T€HETHUECKOW CBA3U MEX]y BEIECTBAMH Pa3IUYHBIX
KJIACCOB;

pacKphIBaTh CYIIHOCTb OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX peaKUui
MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOYXHOCTH TMPOTEKAHUS XMUMHUYECKUX IMPEBPAIICHUI B Pa3IMYHBIX
YCIIOBHSIX;

BBIUMCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl
BEIIIECTB, MAacCCOBYIO JIOJI0 XHMMHUYECKOTO0 »dJeMeHTa 1o Gdopmylie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIECTBA B pacTBOpE, IPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEAKIUU;

coONIOaTh  MpaBWiia  TOJB30BAaHUS  XMMUYECKOW TIOCYIOM U
nabopaTopHbIM 000pYJIOBaHMEM, a TaKXe IMpaBuja OOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMU IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB IO IMOJIYYEHUIO U COOHUPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMHU, TMOJATBEPKAAIONINE KAaueCTBEHHBIM COCTaB
pa3IUYHBIX BEIIECTB: pPACMO3HABaTh OMNBITHBIM NYTEM XJIOPHUA-,
OpoMuna-, wuoaua-, kapobonar-, d¢ocdar-, cwimkar-, cyibdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;



e IPUMECHATH OCHOBHBIC OIICPAIIMM MBICIUTCIIBHON JCATCIBHOCTH —
aHaJgu3 M CHUHTE3, CpaBHEHHEe, O0O0O0O0IIeHrne, CHUCTeMaTU3aIMIo,
BEISIBJICHUE TIPUYUHHO-CIICICTBEHHBIX CBS3EH — JJIS M3YUYCHUSI CBOMCTB
BEIIECTB M XHMHYECKHX PEAKIHHA, €CTeCTBEHHO-HAyYHBIE METOIbI
MO3HAHUs — HAOJIOJICHUEe, U3MEPEHUE, MOJICITUPOBAHHUE, YKCIICPUMEHT
(peanbHBIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KITIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3/ieioB U TeM JIEKTPOHHBIE (HH(POBHIE)
Kourpoasn | IIpakTnuec
n/n NporpamMMsl Bcero o0pa3oBaTe/bHbIE PecypChl
ble pa0doThl | KHe padoThI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumusi — BaxkHasi 00J1aCTh

1.1 €CTECTBO3HAHMS U IPAKTHYECKOU 5 2 brbamorexa [TOK

’ p https://m.edsoo.ru/7f41837¢

JESATETLHOCTH YeJIOBEKa

12 BeittecTBa 1 XUMUUYECKHE 15 | Bbu6mmoreka [JOK

' peakuun https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 20

Pasnea 2. BaxkHeiiue npeacTaBuTe I HEOPraHMYECKHUX BelleCTB
)1 Boznyx. Kucnopona. [Tonsarue 06 6 bubnuoreka [IOK

’ OKCHJaX https://m.edsoo.ru/7f41837¢
’9 Bonopoa.Ilonsitue o kucnorax u 2 1 bubmnoreka [IOK

’ COJISAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [IOK

' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJ1aCChI 1 | 1 bubmuoreka [{OK

’ HEOPraHMYECKUX COEAUHEHHI https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 30

Pasnea 3. Ilepuonnyecknii 3akoH u Ilepnoguyeckas cucrema xummudeckux 3aeMenToB JI. M. Mennesneesa. Ctpoenue




aToMoB. XuUMHYecKasi CBsI3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKINU
[Tepuonnueckuii 3aKOH U
31 [lepuoanueckas cucrema 7 bu6mmoreka [JOK
' XUMHUYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XHUMHUYECKasl CBA3b.
32 OKUCIUTEIHHO 8 1 bubmmorexa [IOK
) https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [JOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4
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9 KUIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBIE
HauMeHoBaHuUe pa3iesioB U TEM (uudpoBbie)
Ne i/ P Kontpoasn | Ipakrnueck bp
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIEC
ble padoThI ue padoTbl
pecypcsbl
Pa3pnen 1. BemecTBo 1 XUMHYeCKHE peaKIIUA
11 [ToBTOpenue u yriayOneHne 3HaHUN 5 | bubnmuoteka [JOK
' OCHOBHBIX Pa3/eNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOLIUALIMSL. g | 1 bubnmoreka [JOK
’ XUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paznea 2. HemeTa/s1bl 1 HX COeIMHEHHS
)1 OO61mas XxapakTepruCTUKa XUMHUYECKHUX 4 1 bu6nuoreka [IOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6 Bubnmorera [JOK
’ PYTIIBL- &P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61mas xapakTepucTUKa XUMUYECKIX
23 aneMeHTOB VA-rpymmsl. A3ot, pochop u 7 1 bubnmorexa [JOK
' PYIIBL ’ P https://m.edsoo.ru/7f41a636
WX COEJIMHEHHUS
2.4 OO6m1as XxapakTepruCTUKa XUMUUECKUX 8 1 2 bubnuoreka [JOK
aneMeHToB IVA-rpynnsl. Yriepon u https://m.edsoo.ru/7f41a636




erMHI/Iﬁ 1 UX COCIUHECHUA

Uroro no pazneny 25
Pa3nena 3. MeTajljIbl M X COeTHHEHHUS
. bu6mmoreka [JOK
3.1 Obuwe cpoiicTsa MeTaiIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
32 Bakueiinme MeTauinl 1 UX COSTUHEHUS 16 hitps://m.edsoo /7412636
Hroro no paszneny 20
Pasjnen 4. Xumus u okpy:xaionias cpeaa
41 BemecrtBa 1 MmaTepuasl B KU3HU 3 bu6mmoreka [IOK
’ geJoBeKa https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa IIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



