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I. MOSACHUTEJIBHAS 3AITUCKA

B cootBerctBUM ¢ TpebGoBaHMAMH (elepanbHOrO TOCYIaPCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO OOHIEr0 0Opa3oBaHMs OOYYAIOMIMXCS C OTPAHUYCHHBIMHU BO3MOKHOCTSIMHU
310pOBbsl pa3paboTaHa pabouasi mporpamMma ydyeOHOro npeamMera « Xumus» it oOydaromuxcs 8-9
KJIACCOB C 3a/IeP>KKOH NICUXUYECKOTO pa3BUTHs BapuaHT 7.1, 7.2.

Paboyas nmporpamma mo yuebnoMy npeamety «Xumus» 11 8-9 knacca odyvarontuxcs ¢ 3I1P
pa3paboTaHa Ha OCHOBE HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB:

1. ®enepanbubiii 3akoH «O06 oOpazoBanuu B Poccuiickoii @enepanum» ot 29.12.2012 romga Ne
273-03 (pemakmus ot 02.06.2016, ¢ u3M. u goir., BCTyI. B cuiny ¢ 01.07.2016). Pexakmus ot
19.02.2018 (¢ u3Mm. u gor. Betyi. B cuiy ¢ 06.03.2018);

2. Tlpuka3z Munnpocsemienuss ot 31.05.2021 Ne 286 «OO6 yrBepkaeHUU QenepaIbHOTO
rocy/1IapCTBEHHOT'0 00pa30BaTEIbHOIO CTAHJaPTa OCHOBHOTO O0IIIETO
o0Opa3zoBaHus»;

3. Ilpuka3z MunmnpocBemenuss ot 16.11. 2022 r. No 992 «O06 yrBepxaeHuu henepanbHOMl
00pa3oBaTesIbHON MTPOTrpaMMBbl OCHOBHOTO 00111er0 00pa3oBaHus”;

4. Tlpuxa3z MunnpocBemenuss ot 24.11.2022 r. N 1023 «O0 yrBepxxaeHun (enepanbHOM
a/IaTITUPOBAHHON 00pa30BaTEIBHON MPOTPAMMBI OCHOBHOTO
obmiero oopazoBanus 11 o0yqaromuxcs ¢ OB3y;

5. CIT 2.4.3648-20 «CaHUTapHO-ITIUIEMHOJIOTHYECKIE TPEeOOBaHUS K OpraHU3aIMsIM
BOCIIUTaHMUSA U OOYYEHUs, OT/bIXa M O3JO0POBJICHUS JETEH U MOJOJEKU», YTBEPKIACHHBIX
MMOCTAaHOBJICHUEM TJIABHOT'O CaHUTApHOTO Bpada oT 28.09.2020 Ne 28;

6. CanlluH 1.2.3685-21 «I'urneHudyeckre HOpPMAaTUBBI U TpeOOBaHUS K OOECIEYECHHUIO
O0e3zomacHoCTH W (WiaM) O€3BpeaHOCTH Il 4esloBeKa (PaKTOpPOB Cpeabl OOWUTaHUSY,
YTBEPKACHHBIX TIOCTAHOBJIEHUEM IIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

7. Tlpuxaz Munnpocsemnienuss ot 21.09.2022 Ne 858 «OO6 yrBepxkinenun (enepaabHOTO
nepeyHst yueOHUKOB, TOMYIIEHHBIX K HCIOIb30BAHUIO IPU
pearm3anui MUMEIONINX TOCYAapCTBEHHYIO aKKPEIUTANWI0 00pa30BaTENBHBIX MPOTPaMM
OCHOBHOT'O O0IIIEro, CPEeTHETO OOIIEeTOo
00pa30BaHUsl OPraHU3ANUSIMHU, OCYIIECTBITIONMMH O0Pa30BaTENbHYIO JEATEIbHOCTh M
YCTAHOBJICHUS MPEJEIIBHOTO CPOKA MCTIOJIb30BaHHSI HCKIIIOUEHHBIX YUCOHUKOBY;

8. Ilpuka3z Munnpocsemenus ot 02.08.2022 Ne 653 «O0 yrBepxkaeHUN (eaeparTbHOTO
MEPEYHsI AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K MCIOIB30BAHHUIO TPU
peanu3ani MMEIOMIMX TOCYJapCTBEHHYIO AaKKPEIUTAlUI0 00pa3oBaTelIbHBIX MPOTrpamMm
OCHOBHOTI'0 OOIIIEro,
cpeaHero oOmiero oopaszoBanus» (3apeructpupoBaHo B Muntocte Poccum 29.08.2022 No
69822);

9. ApanTtupoBaHHas oOpa3oBaTeiibHas MporpaMMa OCHOBHOTO oOpa3oBaHus i netei ¢ OB3
BapuaHT /. MAOY COI Ne 54 r. Tomcka;

PabGouass mporpaMMa HalleJleHa Ha JOCTIKEHHE IUIAHHUPYEMBIX PpEe3YyJlIbTaTOB OCBOCHHUS
OCHOBHOM 00pa3zoBaTenbHOM nporpaMMbl MAOY Ne 54 1. Tomcka (JUYHOCTHBIX, METAPEIMETHBIX,
MPEeIMETHBIX) U peajn3yeT OCHOBHbIE HJeU (elepantbHOro rocyAapCTBEHHOr0 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO OOIIET0 00pa30BaHMUs.

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHs COCTaBJIEHA HAa OCHOBE
TpeOOBaHMl K pe3yIbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHON MPOTPAaMMBI OCHOBHOT'O OOIIEro
oOpaszoBanus, npezacraBieHHbx B @I'OC OO0, a Takke QenepaidbHOH paboueil mporpammbl
BOCIIUTAHMS.

VYuebublil npenMeTr «XuUMHs» pa3BUBAET NPEACTABICHUS O MO3HABAEMOCTH KUBOM MPUPOIBI U
MeTo/lax €€ TO3HaHMs, OH IMO3BOJIAET CPOPMHUPOBATH CHCTEMY HAyYHBIX 3HAHUH O >KHUBBIX
CUCTEMaxX, YMEHHU UX I10JIy4aTh, IPUCBAUBATH U IIPUMEHATD B )KU3HCHHBIX CUTYalLIUsX.



buonornueckas noaAroToBKa obecreuynBaeT MOHUMAHUE OGy‘-IaIOH_[I/IMI/ICH HAayYYHbIX MPHUHIUIIOB
YeJIOBEYECKOW JEATeNbHOCTH B HPHUPOJAE, 3aKJIAJbIBACT OCHOBBI 3KOJIOTHMYECKON KYJIBTYpBI,
3JI0pOBOT0 00paza KHU3HH.

II. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

YueOHbIl TpeaMeT «XHUMHUS» BXOIUT B MNpeaMETHYIO obnacTh «EcTecTBeHHOHay4HbIE
npeaMeTb». B cucreMe ecTeCTBEHHOHAaydyHOro O0pa30BaHMsS XUMHS Kak yueOHBIH mpeaMer
3aHMMAaeT Ba)XKHOE MECTO B IMO3HAHUH 3aKOHOB MPHUPOJbI, ((OPMUPOBAHMM HAYYHOM KapTUHBI MHpa,
CO3/IaHMM OCHOBBl XMMMYECKUX 3HaHUM, HEOOXOAMMBIX I IMOBCEJHEBHON JKU3HU, HABBIKOB
3I0pPOBOTO M 0€30MacHOro Il YeJIOBeKa M OKPY)KAIoIIeH ero cpeasl o0pasza *KHU3HH, a TAaKkKe B
BOCIIUTAHHUH YKOJIOTMYECKON KYJIBTYPHI.

YcnemHocTh U3y4eHns XUMHUHU CBSI3aHa C OBJIAJCHUEM XMMUYECKUM SI3BIKOM, COOIOIEHUEM
npaBua Oe30macHOM pabOThl MPU BBINOJHEHMM XHUMHUYECKOTO JKCIEPUMEHTAa, OCO3HAHHEM
MHOTOYHCIIEHHBIX CBSI3€M XUMUHU C IPYTMMU MPEAMETAMHU LIKOJIBHOTO Kypca.

[Iporpamma BkJIIOYaeT B ceOsi OCHOBBI HEOPTaHMUECKOW M OPraHUYECKOW XMMHH. | TaBHOMN
uaeell TpOrpaMMbl SBISIETCS CO3/l1aHME 0a30BOT0 KOMIUIEKCA OINOPHBIX 3HAHMKA 10 XHMUH,
BBIp@KEHHBIX B  (opMe, COOTBETCTBYIOIIEH BO3pacTy OOydaloUMXCs M HUX  OCOOBIM
00pa30BaTEIbHBIM OTPEOHOCTSIM.

B coxmepxaHMM JaHHOrO Kypca MpPEACTaBICHbl OCHOBOIOJAralmIue XHMHUYECKUE
TEOPETUYECKHE 3HAHUSA, BKIIOYAIOIINE M3YUYEHUE COCTaBa M CTPOEHMS BELIECTB, 3aBUCUMOCTU HX
CBOMCTB OT CTPOCHHMs, MPOTHO3UPOBAHUE CBOMCTB BEIIECTB, MCCIEIOBAHHE 3aKOHOMEPHOCTEHN
XMMHUUYECKUX MPEBPAIICHUN U IIyTEH YIIpaBI€HHUs MU B LENSIX OJyYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnueckylo OCHOBY H3Y4YEHMsI HEOPraHMYECKOW XMMHHM COCTaBISE€T AaTOMHO-
MoJieKyssapHoe ydenue, [lepuonmueckuii 3axkoH .M. MenaeneeBa ¢ KpaTKMMHU CBEICHHSIMHU O
CTPOEHHUM aTOMa, BUJIaX XUMUYECKON CBS3H, 3aKOHOMEPHOCTAX IPOTEKAHNUS XUMHUECKUX PEaKLINM.

B wu3yueHum Kypca 3HAuMTEIbHAs POJIb OTBOAMTCA XUMHUYECKOMY JKCIEPUMEHTY:
NPOBEICHUIO TPAKTHUYECKUX M JIaDOpAaTOPHBIX pPAa0OT, OMMCAHUIO pPE3yIbTATOB YYEHHUYECKOTO
AKCIIEPUMEHTA, COOIIOICHUIO HOPM U IIPaBUJI O€30MacHO paboThl B XUMHUECKOH J1abopaTOpUu.

Peanuzanus paHHOW mporpammsbl B mpolecce o0ydeHus Mmo3BoiuT oOyuaroummces ¢ 3IIP
YCBOUTH KIIIOUEBbIE XMMUYECKHUE KOMIETEHIIMHM U MOHATH POJIb M 3HAYEHHE XUMUU CPEIU IPYTUX
HayK O IIPUPOJIE.

W3ydyeHnne XumMuH  CHOCOOCTBYET  (OPMHUPOBAaHHIO y  OOydYalOIIUXCS  HAY4YHOTO
MHUPOBO33PEHHUS, OCBOCHHIO OOILICHAyYHBIX METOJOB (HAOJIOJCHHE, H3MEpEHHE, HKCIEPUMEHT,
MOJIETUPOBAaHUE), OCBOCHMIO MPAKTUYECKOrO0 MPUMEHEHMs] HayyHbIX 3HAaHUN, OCHOBAaHHOIO Ha
MEXIPEIMETHBIX CBA3IX ¢ mnpeameramMu «Oxpyxkarommil mup», «®Pusuka», «buonorus»,
«Teorpadusy, «Marematuka» ¥ (QOPMHPYET KOMIETCHIIMH, HEOOXOIUMBIC ISl MPOAOTIKCHUS
0o0pa3oBaHus B 00JaCTH €CTECTBEHHBIX HAYK.

N3ydyenne xumuu crnocoOcTByeT pa3Butuio y oOywatonuxcs ¢ 3[IP mpoctpaHcTBEHHOTrO
BOOOpaxeHusi, (yHKIMOHANBHOW T'PAMOTHOCTH, YMEHHsS BOCHPUHUMATh M  KPUTHYECKHU
aHAJIM3UPOBaTh NH(POPMALIMIO, IIPEJCTABICHHYIO B Pa3JIMYHbIX (popMax. 3HAUUMOCTb IIpEeaMETA IS
pa3BUTHs KU3HEHHOW KommeTeHIMH oOyuarommxcs c 3[IP 3akimrouaeTcs B yCBOGHHH OCHOBBI
XMMHUYECKMX 3HAHUM, HEOOXOAMMBIX JUIsl TIOBCEJHEBHOW JKHM3HHM;, HABBIKOB 3JI0pOBOIO U
0e30macHOro Ui 4YelloBeKa M OKpyXaroled ero cpeasl obpasa >XKu3HH; (HOpMUPOBAHHH
9KOJIOTMYECKOHN KYJIbTYPBI.

[IporpamMa oTpakaeT cojaep)kaHue OOydeHHus npeaMeTy «XHUMHS» C Y4eTOM OCOOBIX
oOpasoBaTenbHBIX TOTpeOHOCTEH oOyuaromuxcss ¢ 3[IP. Ommagenue ydeOHBIM TIPEAMETOM
«XUMUS» TPEACTABISIET ONPEICIEHHYI0 TPYIHOCTh uid oOydaromuxcs ¢ 3I1P. Dto cBsizaHo ¢
0COOEHHOCTSIMHU MBICIUTEIBLHON AEATENbHOCTH, IEPUOANYECKUMU KOJICOaHUSIMI BHUMAHUS, MaJIbIM
00BEMOM TaMSTH, HEIOCTaTOYHOCTHIO OOIIETO 3amaca 3HaHWM, MOHWKEHHBIM MO3HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jis mpeononeHus TPYAHOCTEH B M3YYEHHMH Y4eOHOTrO mpeaMera «XuUMUs» HeoOXxoauma
ajanTanus o0beMa U Xapakrepa ydeOHOro Marepuana K MO3HaBaTebHbIM BO3MOXKHOCTIM JTaHHON
KaTeropun OOYdYaIOUIMXCs, YYeT HX OCOOCHHOCTEH pa3BUTHS: HCIIOJIb30BAaHUE aAJITOPUTMOB,



BHYTPUIIPEIMETHBIX M MEXKIPEAMETHBIX CBA3€H, IIOCTEIICHHOE YCIOKHEHHE H3y4aeMOIo
Marepuana.

[lpy M3y4eHWH XUMHH HEOOXOJIMMO OCYIIECTBISATH B3aUMOJCIHCTBHE Ha TOJHUCEHCOPHOM
OCHOBE.

TeopeTtnueckuii Martepual PEKOMEHAYETCS M3y4aTb B MPOLECCE  MPAKTUYECKOMN
NEeATEIbHOCTH. BO3MOXHO BBIIEJIEHHE OTACIBbHBIX YPOKOB Ha pEUICHUE 3a/lad B CBSA3M CO
CJIOKHOCTBIO aHayn3a Tekcra oOywarommmucs ¢ 3[IP. Oprannueckoe €IMHCTBO MPAKTUYECKON U
MBICIIUTEIBHON JEATENBHOCTH OOydYaloImMXCsl Ha YPOKax XUMHH CIIOCOOCTBYET MPOYHOMY H
OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKHX 3HaHMW M yMmMeHud. Ocoboe BHHUMaHHE MpH
W3YYCHUU XUMHH YACNAETCS W3YYCHHIO «CKBO3HBIX» TMOHITHH U (OPMHPOBAHUIO HaBbBIKA
CTPYKTYPUPOBAHHUS MaTepHaa.

Ienun u 3aga4n u3yyeHust y4eOHoOro npeamera «XuMus»

Obwue yenu wW3ydeHHss ydyeOHOro mnpeaMmera «XuMHs» IpejacTaBieHsl B [IpumepHoit
paboueii mporpaMme OCHOBHOTO o0mIero oOpa3zoBanusi. OHH aKTyalU3UPOBAHBI C YIETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOT'O 0011er0 00pa3oBaHus, HAIIPABIEHHOCTH 00y4eHUs Ha pa3BUTHE
U caMOpa3BUTHE JUYHOCTH, (hopMHpOBaHHUE €€ MHTEIIEKTa U 001Iel KynbTypbl. O0ydeHrne yMEHUIO
YUUTBCS U TIPOJIOJIKATE CBOE 00Opa30BaHUE CAMOCTOATEIBHO B HACTOSIIEE BpeMs SIBISIETCS OJJHON U3
BKHENIINUX PYHKIMH y4eOHBIX IPEIMETOB, B TOM YUCIIE U «XHUMHUNY.

s obyuaromuxes ¢ 3I1P, Tak ke, Kak ¥ JUIsi HOPMaTUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB,
OCBaMBAIOUINX OCHOBHYIO 00pa30BaTENbHYIO MPOrpaMMy, TOMUHHUPYIOIIEE 3HaUeHHE NpUoOpeTaroT
TaKHe yenu, Kak:

* (opMHupoBaHHME UHTEIUIEKTYaJlbHO pa3BUTON JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOATEIbHOMY IMPHUHATUIO PELICHUH, CIIOCOOHOM aJamTUpoBaTbCs K  OBICTPO
MEHSOIUMCS YCIIOBHSIM JKU3HU;

" HampaBlIEHHOCTh OOy4eHMs Ha  CHUCTEMaTHM4YecKoe  MpHOOIIEHHE  YyJaluxcs K
CaMOCTOSITEIbHON T103HABaTENIbHOM JEesTeNbHOCTH, HAyYHBIM U MPAKTHYECKUM METoJaM
MO3HaHUs, POPMHUPYIOIIMM MOTHBALIMIO M pAa3BUTHE CIIOCOOHOCTEH K XMMUHU;

» o0ecreyeHue YCJIOBHM, CHOCOOCTBYIOIIUX MPUOOPETCHHIO OOYYAIOMMMHUCS — OMBITA
pa3HO00pa3HOM AEATENbHOCTH, TTO3HAHUS ¥ CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KITIOUEBBIX
KOMITETEHI[MI ), UMEIOLINX YHUBEPCAJIbHOE 3HAYCHHE IS Pa3IMYHbIX BUIOB JESTEIbHOCTH;

* (opMHpOBaHHE YMEHUH OOBSACHATH W OIICHUBATh SBJICHUS OKPYKAIOIIETO MHUpa Ha
OCHOBAaHWU 3HAHUU U OIBITA, IOJYYEHHBIX IIPU U3yUYECHUU XUMUU;

* (opmHupoBaHUE Yy OOy4arOIIMXCS TYMAaHUCTUYECKUX OTHOIICHWH, MOHUMaHHUA LEHHOCTH
XMMHUYECKUX 3HAHUHN JUIA BBIPAOOTKU SKOJOIMUYECKHU L1EIeCO00Pa3HOro MOBEIECHUS B OBITY U
TPYILOBOM JIEATEIBHOCTU B LEIAX COXPAHEHUS CBOETO 30POBbs U OKPYKAIOIIEH IIPUPOIHON
Cpelbl;

" pa3BUTHE MOTHBAIMH K 00YYEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha
OCHOBE YCBOECHMS OOIIEUEIIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduIis ¥ HaPaBICHHOCTH AaJIbHEHIIEro 00y4eHusl.

Kypc HampaBineH Ha pelieHHe CIEAYIOIIUX 3a0ay, OO0eCHeUMBAIOUIMX —PEeATH3alHIo
JTMYHOCTHO-OPUEHTHPOBAHHOTO U ACSITEILHOCTHOTO MOIX0/0B K 00YYSHHIO XUMUU 00yHarOIUXCcs C
3I1P Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHMUS:

* (opMHUpOBaHME TIEPBOHAYAIFHBIX CUCTEMAaTU3MPOBAHHBIX MPEACTABICHUN O BEIIECTBAX, UX
IIPEBPALICHUSAX M NPAKTUYECKOM IPUMEHEHHHU; OBJIAJCHUE MOHATHMHBIM amnmaparoM Hu
CHUMBOJINYECKUM SI3BIKOM XUMHH;

" OCO3HaHWE OOBEKTUBHOM 3HAUUMOCTH OCHOB XHMMHYECKOM Hayku Kak oOJIacTH
COBPEMEHHOTO  €CTECTBO3HAHMS, XHUMHYECKHUX IPEBpAIllEHUN HEOPraHUYECKUX U
OpraHMYECKUX BEIECTB KaK OCHOBbI MHOTMX SIBJICHUH >XMBOW W HEKUBOM IPUPOIBI;
yri1yOsieHHe MpeiCTaBIeHUH 0 MaTepralbHOM €IMHCTBE MUPA;

" OBJIA/ICHUE OCHOBAaMH XUMMYECKOH TPaMOTHOCTU: CIIOCOOHOCTBIO AaHAJU3UPOBATH U
OOBEKTUBHO OILICHUBAaTh JKU3HEHHBIE CUTyallMM, CBSI3aHHbIE C XHUMUEH, HaBbIKAMU
Oe3omacHOro oOpalleHus C BELIECTBaMH, HCIOJb3YeMbIMU B IIOBCEIHEBHOW >KU3HU;



YMEHHEM aHalM3UPOBaTh W TUIAHHPOBATH JKOJOTUYECKH 0OE€30MacHOE MOBEACHHE B IEISIX
COXPaHCHHMS 37I0POBbS 1 OKPYKAIOIICH CPeIbl;

" (opmupoBaHHE yMEHUH YCTAaHABIMBATH CBSI3M MEXKIYy peajbHO HAOIIONAEMBIMU
XUMUYECKUMH SIBJICHUSMH M TIPOLECCAaMH, MPOUCXOASIIMMH B MHUKPOMHUPE, OOBSCHSTH
MPUYUHBI MHOTOOOpa3us BEIMICCTB, 3aBHCHMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHS, a
TaK)Ke 3aBHCUMOCTb IPUMEHEHHUS BEIIECTB OT X CBOKCTB;

" OpUOOPETCHHWE OIbITa HWCIONB30BAHUS  PA3UYHBIX METONOB HM3y4YCHHUs  BEIIECTB,
HAOJMIOZICHWST 3a WX TPEBPAICHUSAMU TIPU TPOBEICHHUM HECIOXKHBIX XHUMHUYECKUX
HKCTIEPUMEHTOB C HCIIOIB30BAHNEM JIAOOPAaTOPHOTO 000pYIOBaHUS U IPHOOPOB;

* (opMHPOBAHUE MPEICTABICHUI O 3HAUCHUHM XMMUYECKOW HAYKU M PEIICHUH COBPEMEHHBIX
9KOJIOTMYECKHUX TPOOJIEM, B TOM YHCIIC B MPEIOTBPAIICHHHA TEXHOTCHHBIX U 3KOJIOTHUECKHUX
KaracTpod.

ITII. OIMCAHUE MECTA YYEBHOTI' O IIPEIMETA B YYEBHOM IIJIAHE

B cootBerctBuM ¢ @enepanbHbIM TOCYJapCTBEHHBIM 00pa30oBaTeIbHBIM CTaHJIAPTOM
OCHOBHOTO 00111eT0 00pa3oBaHusl Y4eOHBIH MpeaMeT «XUMHs» BXOIUT B MPEIMETHYIO 00JIacTh
«EcTecTBeHHOHAYYHBIE IPEIMETHI» U SIBIISIETCS 00513aTENIbHBIM JIJIS1 U3Y4YEHUS.

Y4eOHbIM MIIaHOM Ha €€ u3ydeHue oTBeieHO 136 yueOHbIX YacoB — 0 2 4 B Heeo B 8 U 9
KJlaccax COOTBETCTBEHHO.

Conepxanue ydeOHOro mnpeaMmera «XuMus», npeacrasieHHoe B [IpumepHoil paboueit
nporpamme, cootrBerctByer PI'OC OOO, pazpaborano c¢ yuyerom IlpumepHOil OCHOBHOI
o0pa3oBaTesIbHOI MporpaMMbl OCHOBHOTO OOIIET0 00pa30BaHus 10 Y4€OHOMY MPEAMETY « XUMUS»,
cooTBeTcTBYeT IlpuMepHOil agjanTHpOBaHHOW OCHOBHOM 00pa30BaTENIbHON MpOrpaMme OCHOBHOT'O
o01rero 00pa3oBaHUsl 0OYJIAOIINXCS C 3aJEPIKKOM MICUXUYECKOTO PA3BUTHS.

IV. OIIMCAHHUE HEHHOCTHBIX OPUEHTHUPOB COJAEPKAHUSA YYEBHOI'O
INPEIMETA

OOyuenue yueOHOMY TpeaMeTy «XHUMHUS» HEOOXOJUMO CTPOWTh HA  CO3JaHUU
ONITUMAJIBHBIX YCIIOBHH [l YCBOSHHS MPOrpaMMHOro MaTepuana odydaromumucs ¢ 3I1P. bonbmioe
BHHUMaHUE JOJDKHO OBITH YZEJIIeHO OTOOpYy y4eOHOro Marepualia B COOTBETCTBHHM C MPHUHIIUIIOM
JOCTYITHOCTH TIPH COXpPaHEHUH 0011Iero 6a3o0Boro ypoBHs. OH JOJDKEH MO COACPKAHHIO U 00BeMY
OBITH aJTanTHUPOBaHHBIM i1 oOywaromuxcs ¢ 3[IP B cooTBeTCTBMM C€ HX OCOOBIMH
oOpa3oBaTebHBIME TOTpeOHOCTSIME. ClieyeT 00JeryuTh OBIAICHUE MAaTEPUATIOM O0YyJarOIIIMMHUCS
¢ 3IIP mocpeacTBom ero JAETAIBHOTO OOBSICHEHHUS C CHCTEMAaTHYECKHM MOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKOM B MPUMEHEHUH 3HAHUM C UCIIOJIb30BAHUEM IIPUEMOB AITOPUTMHU3ALUHN U BU3YaJIbHBIX
orop, 00y4eHus: CTPYKTypHUPOBAHUIO MaTepHaa.

Bornbiioe 3HaueHue ISl TOJHOLEHHOTO YCBOCHMS YYEOHOTrO MarepHaja MMEeT Ooropa Ha
MEXIMPEAMETHBIE CBSI3H BOIPOCOB, H3y4aeMBIX B JAHHOM Kypce, C TAKUMHU y4eOHBIMU MpeAMETaMU
kak «['eorpadusy, «Pusnkay, «buomorus». Ilo3Bomnsist paccMaTpuBaTh OJUH U TOT KE Y4COHBIH
MaTepuad C pa3HbIX TOYEK 3PEHHS, MEXKIPEIMETHbIE CBSI3U CIIOCOOCTBYIOT €ro JIydIlleMy
OCMBICJIEHHIO, 00JIE€ MPOUYHOMY 3aKPEIUICHUIO MTOJYY€HHBIX 3HaHUN U PAKTUYECKUX YMEHU.

[Ipy moOATOTOBKE K YpPOKaM y4YUTENb JOJDKEH NPeaycMOTpeTh (QopMupoBaHue y
oOyyarolmuxcsi yMEHMH aHalu3UpoBaTh, CpaBHHUBATh, 0000LIaTh U3ydaeMblii Marepual,
IUIAHUPOBATh TMPEJCTOAILLYI0 PabOTy, OCYIIECTBISTH CaMOKOHTPOJh. HeoOXoIMMO MOCTOSHHO
CJICIUTH 3a IPABHIILHOCTHIO PEUYeBOro 0pOopMIICHHS BhICKa3biBaHu oOydarommxcs ¢ 311P.

B cBa3u ¢ 0OCOOCHHOCTSMU TOBEACHHS U JAesTenbHOCTH oOyvatommxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTraHU30BAaHHOCTH) HEOOXOIUM CTPOKAUIIUK KOHTPOJIb COOIIOACHUS
MPaBHJI TEXHUKHU 0€30MaCHOCTH MPHU MPOBEACHUH Ta00OPATOPHBIX PabOT B XUMUYECKOM KaOWHETE.



[lpumepHble BuUAbl AesTenabHOCTH oOyuatommxcst ¢ 3IIP, oOycioBieHHbIE OCOOBIMHU
0o0pa3oBaTeIbHBIMU NOTPEOHOCTSIMM M 00€CHEeUNBAIOLIME OCMBICICHHOE OCBOECHUE COJEpPKAHUU
00pa30BaHus 10 MPEIMETY « XUMHUS»

ConeprxaHue BUJOB JiesTesibHOCTH oOy4daromuxcs ¢ 3[IP Ha ypokax xuMuu omnpenesnsercs
uX 0coObIMH 00pa3oBaTebHBIMU NOTpeOHOCTSIMH. [ToMuMo mupoko ucnonb3yemsix B OOIT OO0
o0muxX A BCeX OO0YyYarolUXCs BHUJOB JEATEIBHOCTH CIENYeT YCWIUTh BHIBI JESATEIBHOCTH,
crenupUIHbIC ISl JaHHOW KaTeropuu 00ydJarolmmXxcs, A 00ECIeYeHUsT OCMBICIICHHOTO OCBOCHHS
coJepxkaHusg 0OOpa30BaHUS MO NPEAMETY: YCHICHHE MPEIMETHO-NPAKTUYECKOW AESITEIbHOCTH C
aKTHUBH3AIME CEHCOPHBIX CHUCTEM; 4YepeOBaHWE BHUAOB JACSITEIBHOCTH, 3aJCHCTBYIOIINX
pas3InYHble CEHCOPHbIE CUCTEMbI; OCBOCHHE MaTepHalia ¢ OIOpPOi Ha aJrOpUTM; «IIOIIArOBOCTH)» B
W3yYeHUH MaTepHualia; HMCIIOJIb30BaHHE JONOJIHHUTEIBHON BU3YaJbHOW OIMOPHI (TUIaHBI, OOpa3IbL,
cXeMbl, 1a0JI0Hbl, OMOpHbIe Tabuuupsl). s pazButus y oOywaromuxcs ¢ 3I1P ymenus nenatsb
BBIBO/IBI, (POPMUPOBAaHUS TPAMOTHOTO PEYEBOrO BBICKA3BIBAHUS HEOOXOIMMO HCIIOJIB30BAThH
onopHsle cioBa U kiunie. Ocoboe BHUMaHME CIEAYeT YAEIUTbh OOYUEHHMIO CTPYKTYPHUPOBAHHUIO
MaTepuasia: COCTaBJICHUE PUCYHOUHBIX M BEpOAIBHBIX CXEM, COCTABJICHHE TAOJMIl, COCTABJICHUE
KjJaccuukauuu ¢ O00O3HAYEHHBIMM OCHOBAaHUSAMHM JUId KiIacCU(UKAMK W HANOJHEHUE HX
MIpUMEPaMH U JIp.

IIpumepHas TemaTuueckas U TEpMUHOJIOTHYECKas Jiekcuka cooTBeTcTBYyeT OOIT OOO0.

Jns oOyuarouuxcesa ¢ 3IIP cymiecTBeHHbIMH SIBISIOTCS MpPUEMbl pabOTHI € JIEKCUYECKUM
MaTepualioM 1o npenMety. [IpoBoautcst cnennanbHas paboTa MO BBEACHUIO B aKTHBHBIM CIOBaph
0o0ydJaronmxcsi COOTBETCTBYIONIEH TEPMHUHOJOTWMU. V3ydaemble TepMHUHBI BBOJSATCA Ha
MIOJIUCEHCOPHOM  OCHOBE, 00si3aTeNlbHA BM3yallbHas MOJAEPKKA, aJIrOPUTMbI paboOThl €
OTIpeNIeJICHUEM, OTIOPHBIE CXEMBI ISl aKTyaTH3aliid TEPMUHOIOTUH.

V. IWYHOCTHBIE, METAIIPE/IMETHBIE U NTPEIMETHBIE PE3YJIbTATbHI
OCBOEHMSA YYEBHOT O ITIPEIMETA

B menom pesynbTaThl ocBoeHHs oOydarommmucs ¢ 3I[IP yueOHOro mpeamera «Xumwsi»
JOJKHBI COBMAJaTh C pe3ylbTaTaMu IPUMEpPHOH pabouell MporpamMMbl OCHOBHOTO OOMIETO
oOpa3oBanus. Hanbosee 3HaYMMBIMU SBIISIFOTCS:

JIn4HOCTHBIE pe3yNbTaThI:

MOTHBAIIMS K O0yYEHHIO U LIeJIeHANpaBIeHHON T03HABATENIbHOM e TeIbHOCTH;

YCTAaHOBKA HA OCMBICIICHME JIMYHOTO  ONBbITA, HAOMIOAEHMM 33 XUMHYECKUMH
JKCIIEPUMEHTAMH,

OpHEHTAIMs Ha MpaBUiia MHAWBHUYAJbHOTO U KOJUIEKTUBHOI'O 0€3011acCHOr0 MOBEACHUS NMpU
B3aMMOJICHCTBUH ¢ XUMHUECKUMHU BEUIECTBAMH U COEIMHEHUSMU;

IIPAKTUYECKOE U3y4eHUe Mpodeccuil U TpyAa pazIu4yHOro pojia, B TOM YHCJIE HA OCHOBE
MPUMEHEHHS 3y4aeMOoro IpeAMETHOTO 3HaHUs (Hanpumep, JJAOOpaHT XUMUUECKOT0 aHAIIN3a);

yBa)K€HUE K TPYAY U pe3yibTaTaM TPYIOBOU AESTEIIbHOCTH;

TOTOBHOCTb K OCO3HAaHHOMY IIOCTPOCHHUIO JajbHEHIIEH WHIUBUIYAIBHOM TPAaCKTOPUU
o0pa3oBaHusl HA OCHOBE OPUEHTUPOBKH B MUpE mpodeccrii U mpohecCHOHAIBHBIX MPEIOYTCHHM,
YBaXKUTEIBHOI'O OTHOLIEHUS K TPYAY;

OCO3HAHME CBOETO MOBEJICHUS C TOYKU 3PEHUS OMACHOCTH WM 0€30MacHOCTH sl ce0sl Uiu
JUISL OKPYKAIOLIHNX;

OCHOBBI  JKOJOTMYECKOW  KYJIbTYpbhl, —COOTBETCTBYIOIEH COBPEMEHHOMY  YpPOBHIO
9KOJIOTMYECKOIO  MBILUUICHUS, [MPUOOPETEHHE  OIbITa  HKOJOTMYECKH  OPUEHTHPOBAHHOMN
MPaKTUYECKON A TEIbHOCTU B KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHME TMOCIIEACTBUH M HENPHUITHE BPEIHBIX NPUBBIYEK (YHOTpeOJICHUs aIKOTOJIs,
HapKOTHUKOB, KYpeHHUs) U UHBIX (opM Bpena At (GU3HUecKOro U MCUXUYECKOro 3/10pPOBBS;

INPUHATHE PELICHUI B JKM3HEHHOW CHUTyallud Ha OCHOBE IEpEHOCa IOJYYEHHBIX B XOJ€
oOyueHusl 3HaHUH B aKTyaJIbHYIO CUTYAIIHIO0, BOCIIONHATH AeUIUT HHDOpMAILIIH;



TOTOBHOCTh OTOMpaTh W WCIOJB30BATh HYKHYIO HH(GOpPMAIMIO B COOTBETCTBHM C
KOHTEKCTOM JKU3HEHHOM CHUTYyallHN.

MertanpeamMeTHbIe pe3ysbTaTbl

OgnageHne yHUBEpCaIbHBIMH YUCOHBIMH MTO3HABATEIBHBIMU ACHCTBUSMU:

BBISIBIIATH IPUUUHBI U CIIEICTBUS MPOCTHIX XUMUUYECKUX SIBICHUH;

OCYILECTBIISITh CPaBHEHHUE, KIACCU(PUKAIMIO XMMHUYECKHX BEIIECTB 10 3aJaHHBIM
OCHOBAHHUSAM U KPUTEPUSAM ISl yKa3aHHBIX JOIMUYECKUX OIepaLuii;

CTPOUTH JIOTUYECKOE CYXKJIEHUE TIOCi€ MPEABAPUTEIBHOIO aHalIM3a, BKIIOYAOIEE
YCTaHOBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBSI3EH;

BBISABIISITh IEQUIUTH WHPOPMAIMU, NTAHHBIX, HEOOXOAUMBIX ISl PEIICHUs ITOCTABICHHOM
3aJiauu;

npeoOpa3oBhIBaTh MH(GOPMAIIHMIO U3 OJTHOTO BUAA B APYroi (TaOIUIy B TEKCT U TIp.);

CO3/1aBaTh, NPUMEHATh M NPeoOpa30BbIBATH 3HAKM M CUMBOJBI, MOJEIU M CXEMbl IS
pelieHns y4eOHbIX U [T03HABATEJIBbHBIX 33/1a4 C IIOMOILBIO [IEarora;

C TOMOIIbIO IIeJarora MPOBOJUTh XUMHUYECKHHA OIBIT, HECIIOKHBIA AKCIEPUMEHT, IS
YCTaHOBJIEHHS  OCOOEHHOCTEH OO0BbEKTa W3Y4YEeHHs, NPUYUHHO-CIEJACTBEHHBIX CBsA3€l U
3aBHCUMOCTEH 0OBEKTOB MEXy CO00Ii;

C MOMOIIBIO MeAarora WM CaMOCTOSATENbHO (OpPMYIHpPOBaTH OOOOIIEHHS U BBIBOJABI I10
pe3ynbTaTam MpOoBEICHHOTO Ha0JII0JCHHS, OIIbITA;

IIPOrHO3HPOBATh BO3MOYKHOE Pa3BUTHE XUMUYECKUX MPOLIECCOB M UX MOCIEICTBHUS;

UCKaTh WINM OTOMpaTh MH()OPMAIUIO WM JaHHbIE U3 UCTOYHUKOB C YYETOM IpeII0KEHHOM
y4eOHOM 3a/1auu U 3aJJaHHBIX KPUTEPHUEB.

OgnajgeHne yHuBEpCaIbHBIMU YU€OHBIMH KOMMYHHKATUBHBIMU JCHCTBUSMU:

OpraHU30BBIBaTh y4yeOHOE B3aMMOeiicTBME B TIpymne (omnpeaensTh oOIMe IeNH,
pacupenensTh poiiu, 10roBapuBaThes IpYr ¢ APYroM M T. 1.).

C TOMOIIBIO TI€1arora Uil CaMOCTOSITENIbHO COCTaBIISATh YCTHBIE U NMUCHbMEHHBIE TEKCThI C
MCIOJIb30BAHNEM MJUTIOCTPATUBHBIX MAaTEPHAIIOB JUISl BHICTYIUICHUS MIEPE]] ayIUTOPHEif;

OpraHU30BBIBATh yYEOHOE COTPYAHMYECTBO UM COBMECTHYIO JESATEIBHOCTh C YYUTEJIEM U
CBEpCTHHKaMM; paboTaTh MHIAMBHIYaJbHO M B TpYIIE: HAXOAUTH OOlIee pelIeHHe U pa3peraTh
KOH(QJIMKTBI Ha OCHOBE COIJIACOBAaHUS TMO3UIMI M YydeTa MHTEpPEecoB; (OPMYIUPOBATH,
apryMEHTHPOBATh U OTCTAaUBAaTh CBOE MHEHHE;

OLICHMBaTh KauyeCTBO CBOEro BKJIaJa B OOWMI MNPOAYKT, NPUHMMATh M pa3deisaTh
OTBETCTBEHHOCTb U IIPOSIBIIATH TOTOBHOCTD K IPEOCTABICHUIO OTUETA MEPE TPYIIION.

OBnajgeHne yHUBEpCaabHBIMU yU€OHBIMU PETYISTUBHBIMU ACHCTBUAMMU:

oOHapykuBaThb U (OpMyIHpoBaTh Yy4eOHYIO MpoOJIeMy, OMNpPENeNATh Leidb Y4eOHOI
NeSITeIbHOCTH;

BJIa/JI€Th OCHOBAMM CaMOKOHTpPOJIS, CAMOOLICHKH, NPUHATHS PELIEHUH U OCYIIECTBICHUS
OCO3HaHHOT'O BHIOOPA B y4eOHON U NMO3HABATEIbHOM J1€ATEIIBHOCTH;

COOTHOCHUTH CBOU JEHUCTBHUS C IUIAHUPYEMBIMHU pE3yJbTaTaMH, OCYILIECTBIIATH KOHTPOJIb
CBOEH JEATENBbHOCTH B NpOLECcCEe NOCTHXKEHMs pe3ylibTaTa, ONpeAessaTh CIOcoObl JeicTBUN B
paMKax MpeUIoKeHHBIX YCIOBUN U TPEOOBaHMIA, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBHHU C
U3MEHSIONICICS CUTYallUEeH;

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYalllU U Ipejiarath IUlaH €€ U3MEHEHUS;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEILICHUH yueOHOH 3a1auu;

MOHUMATh MPUYMHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMBbIii pe3yabTaT AesTeIbHOCTH,
OTIpeNIeNATh O3UTUBHBIC U3MEHEHUS M HallpaBJIeHUs, TpeOyrolue qanbHeiei paboTsl;

OCO3HAHHO OTHOCHUTBHCS K IPYTOMY YEJIOBEKY, €T0 MHEHUIO.

IIpenmeTHBIE PE3YNBTATHI

B cocraBe mnpenMEeTHBIX pe3ylIbTaTOB II0 OCBOEHHIO OO0S3aTEILHOTO COJEp)KaHMA,
YCTAaHOBJICHHOTO JaHHOW MPUMEpHOU paboueil mporpaMMoi, BBIJEISAIOT: HAyYHbIC 3HAHUS, YMEHHUS
U crocoObl AeicTBUl, ciennpuyeckue Uil yaeOHoro npeameTa «XuMus», BUAbI AeSITeIbHOCTH 110



MOJTy4YE€HUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, IPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IHMUHBIX
y4eOHBIX Y HOBBIX CUTYaIUsIX:

MpEACTaBICHUE O 3aKOHOMEPHOCTSX M II03HABAEMOCTH SIBJICHUN NPUPOJbI, MOHMMaHUE
00BEKTUBHOI 3HAYMMOCTH OCHOB XUMHUYECKOW HayKu KaK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS,
KOMIIOHEHTa OOIeld KyJabTypbl M MPAKTHUYECKOM JCSATEIBHOCTH YEJIOBeKa B  YCIOBHUAX
COBPEMEHHOT0 00111eCTBa; MOHUMAaHUE MECTa XUMHUH CPEAH IPYTUX €CTECTBEHHBIX HaYK;

BJIQJICHUE OCHOBAMM TMOHSITUHWHOTO amnmapara ¥ CHUMBOJUYECKOTO S3bIKA XUMHUHU IS
coctapyieHus: (OpMyJl HEOPraHMUYECKHUX BELIECTB, YPAaBHEHUNH XUMHUYECKUX peakuui (C omopoi Ha
QITOPUTM Yy4YeOHBIX IEHCTBUI);, BIaJeHUE OCHOBaMH xuMudeckoir HoMmeHKIatypbl (IUPAC wm
TPUBHAJILHOW) M YMEHHE WHCIIOJIb30BaTh €€ MM pelleHus y4eOHO-TIO3HABATENbHBIX 3a/ad C
MIOMOUIBIO YUUTENS; YMEHUE UCIIOIb30BaTh MOJEIH JUIsl OOBSICHEHUSI CTPOEHHUSI aTOMOB U MOJIEKYI
10 AJITOPUTMY C OTIOPOM Ha ONIPE/IEIICHHUS;

MPEACTaBICHUE O CUCTEME XUMHUECKUX 3HAHUW M YMEHHUE C TIOMOIIBIO YUUTENS] IPUMEHSTh
CUCTEMY XMMHYECKUX 3HAHUU ISl YCTAHOBIICHUS B3aUMOCBS3€ MEXAY N3yUYEHHBIM MAaTEpUaJIOM U
MIPU TTOJTYYEHUU HOBBIX 3HAHMM, a TAK)KE B IIPOLIECCE BBIMOIHEHUS YICOHBIX 3aIaHUM U TIpH padoTe
C UICTOYHMKAMH XUMUYECKOW HH(POPMALIUU, KOTOPAasi BKITFOYAET:

BOXKHEUIIINE XMMHYECKUE TIOHSTHS: XUMHUYECKHH SJIEMEHT, aTOM, MOJIEKYja, BEIIeCTBO,
MIPOCTOE U CJIOKHOE BEILECTBO, OJHOPOAHAS U HEOJHOPOJIHASA CMECh, OTHOCUTENIbHbIE aTOMHAS U
MOJIEKYJISIpHAsE Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00beM, OKCHI,
KHCIIOTa, OCHOBaHHE, CONb (CpedHsis), XUMHUYECKas peaklvs, pPEaklud COCTUHEHHs, peakluu
pasjoKeHusl, peaklMHU 3aMEIlIeHUusl, peakluuu oOMeHa, TemoBoH H(P(EeKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PpEAKIMH, PacTBOpP, MaccoBas A0S XHUMHUYECKOTO 3JIEMEHTa B COEIUHEHHH,
MaccoBas A0JSA M MPOLEHTHAs KOHIEHTPALMs BELIECTBA B PACTBOPE, AP0 aTOMa, dJICKTPHYECKUI
CJIOM aToMa, aTOMHasi OpOUTalb, PaANyC aToMa, BAJICHTHOCTh, CTENICHh OKHUCICHHS, XUMHYECKast
CBSI3b, DJIEKTPOOTPHUIATEIHHOCTD, MOJSPHAS W HEMOJApHAs KOBAJCHTHAs CBSI3b, MOHHASI CBS3b,
MeTa/NInyecKasi CBs3b, KpUCTAJUIMYECKas pelieTka (aroMHasi, WOHHAas, MeTaTu4ecKas,
MOJIEKYJISIpHAsA), WOH, KAaTHOH, AaHHWOH, DJEKTPOJIUT M HE DJEKTPOJIMUT, 3JIEKTPOIUTHYECKAs
JTUCCOLIMAIMS, PEaKIMd HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEaKIIHH,
OKHCIIUTENb M BOCCTAHOBHUTENb, OKHUCJIEHHUE U BOCCTaHOBJICHHME, DJJIEKTPOJIN3, XUMHUYECKOE
paBHOBecHe, 0OpaTHUMble M HEOOpaTHUMbIE PEaKIUU, CKOPOCTh XMMHUECKON peaklliu, KaTalu3aTop,
npenensHO qomyctumMas konueHTpauus (ITJJK), koppos3us meTanios, CruiaBbl;

OCHOBOIIOJIATAIONIME 3aKOHBbl XUMHUU: 3aKOH COXpaHeHUs macchl, [lepumoanueckuil 3aKoH
. Y. MeHneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaapo;

TEOPUH XUMUU: ATOMHO-MOJIEKYJISIpHAsl TEOPHsl, TEOPHUs ANEKTPOIUTUUECKON NUCCOLUALINH,
a TaKk)Ke IPEACTABICHHUS O HAyYHBIX METOJAX MO3HAHUSA, B TOM YHCJIE HKCIIEPUMEHTAIBHBIX M
TEOPETHUUECKUX METOJaX UCCIICOBAHUS BEIIECTB U U3YUEHUS! XUMUYECKUX PEaKIInii;

Mpe/ICTaBICHUE O MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB (paaunyc
aToma, 3JEKTPOOTPULATEIBLHOCTh), MPOCTBIX U CIOXHBIX BEIIECTB OT IOJOXKEHHS 3JIEMEHTOB B
[lepuoanueckoit cucreMe (B MajbIX MEPUOAaX M INIABHBIX MOATPYIIAX) U 3JEKTPOHHOTO CTPOCHUS
aToOMa; YMEHHE OOBSCHSATH CBSI3b MOJIOKEHUS dJIeMeHTa B [leproandeckoil CUCTEME ¢ YUCIIOBBIMH
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi A1pa, 00Iliee Yucio
3JIEKTPOHOB), PACIIPEICICHHEM JJIEKTPOHOB IO SHEPreTUUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX
MEepPUOJIOB, Kalusl M KaJblUs; KilacCU(DUIMPOBATh XUMHUYECKHE DIEMEHThI C OMOpol Ha
omnpeaesieHus: GU3HMIECKOr0 CMbICIA MU(POBBIX JaHHBIX MEPUOTUICCKON TAOIHUIIBI,

YMEHHE KJIacCU(PUIMPOBATh XHUMHYECKHE JJIEMEHTBhl, HEOPraHWYEeCKHEe BeILIeCTBA U
XUMUYECKHE PEAKIMM C OMOpPOM Ha CXEMbl; OMPENENsATh BaJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX JJIEMEHTOB, BHUJ XHUMHUYECKOM CBSI3U U THUIl KPUCTAIIMYECKOHM CTPYKTYphl B
COCIMHEHUSX, 3apsij MOHA, XapaKTep CpeAbl B BOJAHBIX PACTBOPAX BEMIECTB (KUCJIOT, OCHOBAHUN),
OKHUCJIUTEIh U BOCCTAHOBUTEJb 110 AITOPUTMY YUEOHBIX JICHCTBU;

YMCHHE XapaKTEepH30BaTh C OMOPOH Ha cxeMmy (HU3MYecKre M XHMHYECKHE CBOHCTBA
MIPOCTHIX BELIECTB (KUCIOPOJ, 030H, BOIOPO, rpadut, anmasz, KpeMHHUH, a30T, hocdop, cepa, XIop,
HaTpu#, KA, MarHui, KajabI[Ui, aTIOMUHUN, JKEJIE30) U CIOKHBIX BEIIECTB, B TOM YHUCJE UX
BOJIHBIX PacTBOPOB (BO/a, aMMHUAK, XJIOPOBOJIOPO/, CEPOBOAOPO, OKCUJIBI U THIPOKCHU Il METAJIIIOB
| - ITA rpynn, amtomunus, meau (1), uunka, xenesa (II u III), okcnner yraepoaa (II u IV), kpemuust



(IV), azora u ¢ochopa (III u V), cepwr (IV u VI), cepHucras, cepHas, a30TuCTasi, a30THa,
dbochopHas, yrojgpHas, KpeMHHEBas KHCJIOTa M HMX COJIM), ONHUCHIBATH C ONOPOM HA IJIaH M
KITFOUEBBIC CJI0BA; YMEHUE MPOTHO3UPOBATh M XapaKTePU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa W CTPOCHHUS TIOCJIC TPEIBAPUTEIHLHOTO aHalHM3a TOJ PYKOBOJCTBOM TIIeaarora,
MIPUMCHEHHE BEIICCTB B 3aBUCUMOCTH OT WX CBOHCTB, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX
MPEBpAICHUI B Pa3IMYHBIX YCIOBHSX, BIUSHUE BEIICCTB M XMMHUUYECKHX MPOIIECCOB HA OPTaHU3M
YeJIOBEKA U OKPYKAOIIYIO IPUPOTHYIO CPEY;

YMEHHE COCTABJIAITh IO 00pasily, CXeMe, aITOPUTMY YY€OHBIX JEHCTBUN MOJICKYJSIPHBIC U
VWOHHBIC YpaBHCHHUs peakmuid (B TOM YHCJIC PEAKIUid HOHHOTO OOMEHa W OKHUCIIHTEIHHO-
BOCCTAHOBUTENBHBIX  PEaKIUil), WUIIOCTPUPYIOIIUX  XUMHUYECKHE CBOMCTBA  W3YYEHHBIX
KJIAacCOB / TPYII  HEOPraHWYECKUX BEIIECTB, a TaKXKe IOATBEPXKIAIOIIUX TECHETHYCCKYIO
B3aMMOCBS3b MEXKy HUMU;

YMCHHE BBIYHCIISATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJNIO XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUHU, MACCOBYIO JIOJIIO BEIIECTBa B PacTBOPE,
KOJIMYECTBO BEIECTBA M €ro Maccy, oOBEM Ta30B ¢ omopoil Ha oOmue (OpMYIbI; YMEHHE
MIPOBOANUTH PACYEThl MO YPaBHEHUSM XHUMHUECKHX PEaKIUi U HAXOIUTh KOJIUYECTBO BEIECTBA,
00BEM M Maccy pearcHTOB WJIHM MPOJIYKTOB PEaKIMU C OMOPOM Ha oOpasell, alropuTM Y4eOHBIX
JICUCTBUIA;

BJIQJICHHC OCHOBHBIMH METOJAMH HAydyHOrO TO03HaHUS (HAOMIOMEeHUE, W3MEpCHHE,
AKCIIEPUMEHT, MOJICTMPOBAHKUE) MPU M3YyUYEHUHU BEIIECTB M XUMHUYECKHX SBJICHHHA C OMOpOM Ha
QITOPUTM y4YeOHBIX IEHCTBUH; yMeHHE C(HOPMYJIUPOBATH MPOOJIEMYy W TPEIJIOKHUTH IYyTH €€
pelleHus C MOMOIIBIO Telarora; 3HaHHe OCHOB 0e30MacHoi paboThl ¢ XMMHUUYECKUMU BEIIECTBAMH,
XUMHUYECKON TOCYI0H 1 1a00paTOpHBIM 000pYI0BAaHUEM;

HAIMYUE TIPAKTUYECKUX HABBIKOB IUTAHUPOBAHWS M OCYIIECTBIEHUS  CIEIYIOIINX
XUMHYECKHX JKCIICPUMEHTOB IMOJI PYKOBOJCTBOM YYHTENS C OOCYXKJICHHWEM IUIaHA PaOOTHI WU
COCTaBJICHUEM TaOJIUIIBI:

W3YYCHUE U ONMCaHue (PU3NICCKUX CBOWCTB BEIECTB;

03HAKOMJICHHE C PU3NIECKUMU U XUMUYECKIMH SIBIICHUSIMU;

OTIBITHI, WILTIOCTPHUPYIOIIHE IPU3HAKY MPOTEKAHUS XUMHUYSCKUAX PEAKIIHA;

M3YYeHHE CIIOCOOOB pa3JielieHusl CMecei;

MOJTydeHUE KUCIIOPOJIa M H3yICHHE €0 CBOMCTBR;

MOJTy4EHHUE BOJIOPO/IA U U3YYCHUE €r0 CBOWCTB;

MOJTYYCHHUE YIIIEKUCIIOTO Ta3a U U3YUYCHHE €T0 CBOMCTB;

MOJTyYeHUE aMMHAKa ¥ U3y4eHHE er0 CBONCTB;

MIPUTOTOBJICHUE PACTBOPOB C OMPEIEICHHOW MacCOBOM JI0JICH PaCTBOPEHHOTO BEIIIECTBA;

HCCJICIOBAaHNE U OTIMCAHKUE CBOMCTB HEOPTaHUYECKHUX BEIIECTB PA3TUYHBIX KIIACCOB;

MIPUMEHEHNUE MHANKATOPOB (JJaKMyca, METHJIOpaHka U (peHomdTanenna) 1isi onpeaeacHus
XapakTepa Cpejbl B pacTBOpaxX KUCIOT U MIEI0YeH;

W3y4YCHUE B3aMMOJICUCTBHUS KHUCIOT C METa/NIaMH, OKCHJIAMU METaJUIOB, PACTBOPUMBIMHU H
HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTYYCHHE HEPACTBOPHUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOTO METaJUIa APYTrUM U3 PacTBOpa COJH;

uccaeaoBaHue aM(pOTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS M IIMHKA;

pelIeHne SKCIePUMEHTANBHBIX 3amad 1o TeMe «OCHOBHBIC KJIacChl HEOPTaHMYECKHX
COCIUHEHUI;

pEIIeHNEe YKCIIEPUMEHTATBHBIX 3/1a4 110 TeME « JICKTPOIUTHYCCKAS JUCCOIIUAIUSY;

pelIeHre YKCIIEPUMEHTATbHBIX 3a/1a4 10 TeMe «BaxxHeline HeMeTaubl U UX COSTUHEHUS;

peIIeHNE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaKHEeHWIue MeTaJuThl M MX COSTUHEHUS,;

XUMHUYECKHUE SKCIIEPUMEHTHI, UJUTFOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUs PEaKIUil HOHHOTO
obMeHa;

KaueCTBEHHbIC DPEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX pPACTBOpPaxX HOHBI: XJIOPHUA-,
Opomuna-, noaua-, cyabdar-, pocdar-, kKapOOHAT-, CHIMKAT-AHUOHBI, THAPOKCHI-HOHBI, KATHOHBI
aMMOHHUSI, MarHus, KaJblks, aTFOMUHUS, JKee3a (2+) u xenesa (3+), meau (2+), MHKa;



YMEHHE TIPEJCTABISATh pPE3ylIbTaThl IKCIEPHUMEHTa B (OpMe BBIBOJOB, JOKA3aTEIbCTB,
rpaduKoB U TAOJIUI U BBIBISATH IMIHUPUUECKUE 3aKOHOMEPHOCTH;

BIQJICHHE TpaBUiIaMH O€30MacHOTO OOpallleHuss C BEIIeCTBAMHU, HCIIOJIB3YEMbIMH B
MOBCEHEBHOM KHM3HU, a TaKkKe IMpaBWIaMU I[OBEACHHUS B IENAX cOEpekeHUs 30pOBbS U
OKpY>KaIoIlle TPUPOIHON cCpeibl; MOHMMaHUE Bpena (OMACHOCTH) BO3ACHCTBUS Ha IKUBBIC
OpraHU3MBbl OIpPENICICHHBIX BEIIECTB, a TaKKe CIOCOOOB YMEHBIIECHUS W MPEIOTBPAILCHUS HX
BPEAHOTO BO3JCHCTBHS;, TOHMMAaHWE 3HAYCHUS >KUPOB, OCITKOB, YIIEBOJOB IJsi OpraHu3Ma
YeJI0BEeKa;

BJIQJICHHC OCHOBAMH XUMHUYECKOW TPAMOTHOCTH, BKJIIOYAMOIICH yMEHHE MPaBUIBHO
WCIIOJIb30BaTh HM3yYEHHBIE BELIECTBA M MaTepuanbl (B TOM YHWCIE, MUHEpalbHBIE YI0OpeHUs,
METaJ/UTbl W CIUIABBI, MPOIYKTHl MEPEpPadOTKU MPUPOTHBIX HCTOYHHUKOB YIJIEBOJIOPOAOB (YTJIs,
MPUPOJHOTO Ta3a, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha MPOU3BOJICTBE; YMEHHUE MPUBOAUTH
MIPUMEPHI MPABUIIBHOTO UCTIOIB30BAHUS N3YUCHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHE YCTaHABIIMBATH CBA3U MEX]Y pEaTbHO HAOII0IaeMbIMU XUMUYECKIUMH SIBICHUSIMH U
MpOIeCCaMH, TPOUCXOASIIAMUA B MaKpO- U MHUKPOMHpE, OOBSCHATh MPHYUHBI MHOTOOOpa3us
BEIIECTB; YMEHUE UHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSMU JAPYTrUX YUEOHBIX MPEIMETOB C
MTOMOIIIBIO TIe/1arora;

npencraBieHue o cdepax MNpoPecCHOHANBHON AESITeNbHOCTH, CBS3aHHBIX C XHUMHEH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH HA JIOCTFDKCHUSX XHMHYCCKON HAyKH, HAIAIHC
ombITa pabOThl C Pa3NUYHBIMU HCTOUYHUKAMHU HWHGPOpPMAIMU IO XUMUHU (HAYYHO-TIOMYJSpHAs
JaUTepaTypa, CIOBapH, CIPABOYHHUKH, HHTEPHET-PECYpPCHI) C OIMOPOM Ha ajroOpuTM: YMEHHUE
O0OBEKTUBHO OIIGHWBAaTh HH(OPMAIMIO O BEIIECTBAX, MX TMPEBPANICHUSIX U MPAKTHUECKOM
MIPUMCHCHHUMU.

TpeOoBaHus1 K NMpeIMeTHBIM pe3yJbTATAM OCBOEHHS Y4eOHOro mpeamera «XuMHUS»,
pacnpeaeeHHbIE 110 T0AaM 00y4YeHHs

Pe3ynbratel no rogam GopMyIUpPYIOTCS MO MPUHIUIY A00aBICHHUS HOBBIX PE3YJIbTATOB OT
roja K Trofly, Y€ Ha3BaHHbIE B MpPEABIAYIIMX TofaxX IO3ULMH, KaK IPaBWIO, JOCIOBHO HE
MOBTOPSIFOTCS, HO YUUTHIBAIOTCS (pe3yibTaThl OYEPEJHOTO roja IO YMOJYaHHMIO BKIIIOYAIOT
pe3yJabTaThl MPEABIIYIINX JIET).

8 KUIACC

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IIOHATHUH: aTOM, MOJIEKYNd, XUMHYECKHUU
9JIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOPOAHAA U HEOJHOPOIHAA),
BAJICHTHOCTb, OTHOCHUTECIIBHAs aTOMHAas M MOJIEKyJsIpHas Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJIIpHass Macca, MaCcCoBas O0JIsI XUMHUYCCKOI'0 3JICMCHTA B COCAMHCHUMH, MOJISIpHBIﬁ OG’béM, OKCHun,
KMCJIOTa, OCHOBAHHE, COIb, ONEKMPOOMPULAMENbHOCbY, CTENeHb OKHMCJICHHS, XUMHYECKas
peakiusi, KiacCU(UKAIUs pEaKlUWid: peaklMu COEAMHEHUS, pPEaKLUUU pa3okeHHUs, peaKIuu
3aMelIeHUs], peakuu oOMeHa, 9K30- U SHJIOTEPMHUUYECKUE PEaKLUH; menioeou 3¢gexkm peaxyuu,
AP0 aToMa, SJCKTPOHHBIA CJIOH aToma, aTOMHas OpOWTalb, PaguyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAasl W HEMOJSApHas KOBAJICHTHAs CBS3b, MOHHAsA CBs3b, MOH, KAaTHOH, AaHUOH, PacTBOp,
MaccoBasi J0JIs BElIeCcTBa (IPOLEHTHAs KOHLEHTPAlHs) B paCTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. I1. 1) U IPUMEHSATh 3TH
MIOHATHUS IIPU ONMCAHUU BEUIECTB U UX NPEBPALICHUN;

UCMOJNb30BaTh  XMMHMYECKYIO  CHUMBOJIMKY JUISI  COCTaBJ€HHA  (OpMy]T  BEILECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX pEaKLUi, 3JIEKTPOHHOTO OanaHca;

ONpesiesATh BAJIEHTHOCTb ATOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHMSAX; CTEIECHb
OKHCJICHHUA DJJIEMCHTOB B 6I/IHapHI>IX COCAUHCHUAX C OHOPOfI Ha OIpEaAciICHUus, B TOM YHCIIC
CTPYKTYPUPOBaHHbIC; NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJacCy COEIMHEHUN II0
(dbopmynaM; BUI XUMHUYECKOW CBSI3M (KOBAJICHTHAS M MOHHAS) B HEOPTAaHUYECKUX COCTUHECHUSX;

UMETh NPEICTaBICHUE O CHCTEME XUMHMUYECKHX 3HAHHMH, YMETh C IIOMOIIBIO YUHUTENSd

131eck u manee KypcuBoM 0603HAYAKOTCS TUIAHMPYEMBIE MPEMETHBIE PE3YIIBTATHI, KOTOPBIE MOTYT OBITh MOTEHIUAIEHO
JOCTUTHYTHI 0Oyuaromumcs ¢ 3[1P, Ho He ABJsAIOTCS 00s13aTENbHBIMH.



MPUMEHSITh CUCTEMY XUMUYECKUX 3HAHUHU, IS YCTAHOBICHUS B3aUMOCBSI3U MEKIY H3yYCHHBIM
MaTepHaJoM U IPU MOJYUYEHUU HOBBIX 3HAHMM, a TakkKe MpH padoTe ¢ UCTOUHUKAMH XUMHUYECKON
uHpopmarmu. OpUEHTHPOBATHCS B MOHATHIX U ONEPUPOBATh KIMU HAa 0A30BOM YPOBHE, IPHUMEHSATH
MIPH BBITIOJIHEHUH yYEOHBIX 3aJaHHI U PEIICHUH PaCUETHBIX 3a/1a4 C OMOPOI Ha alTOPUTM YUeOHBIX
JICMCTBUM M3Y4YCHHBIC 3aKOHBI MU TEOPUU: 3aKOH COXpaHEHMs Macchl, Ilepuonnueckuii 3axkon JI.M.
MemnpeneeBa, 3aKOH NOCMOSHCMBA COCMABA, 3aKOH ABOTaipo; aTOMHO-MOJIEKYJISIPHAs TEOpPHs.
CooTHOCUTH 0003HAYCHUSI, KOTOPhIE UMEIOTCS B Tabnuie «llepuomndeckas cucteMa XUMHYECKUX
anementoB [I. I. MenzeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsj sipa, 00IIee YUCIIO 3JIEKTPOHOB U PACIIPEAEIICHUE UX 10 3JIEKTPOHHBIM
CJI0SIM);

KJIacCH(DUIIMPOBATPXUMHYECKUE DJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA; XUMHYECKHUE
peakiuu (10 YKCIY M COCTaBy YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3¢ ¢eKTy, mo
M3MEHEHHIO CTETICHN OKHUCJICHHUSI XMMUYECKHUX JIEMEHTOB) C OTIOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMUCKHIBATH) O0IIME XMMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOJITBEPXK/Iasi ONMCAHUE MPUMEpPAMH MOJEKYJISPHBIX YPaBHEHHHA COOTBETCTBYIOIIUX XUMHYECKHX
peaxiuii ¢ Onopoil Ha CXEMBbI;

NPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX COCTaBa W CTPOCHHS;
BO3MOXXHOCTH TMPOTEKaHUS XUMHUYECKUX TMPEBPAIIEHUH B Ppa3lIW4YHBIX YCJIOBHSX TMOCIE
MIPEIBAPUTEIBHOTO OOCYKICHUS C IearoroM;

BBIYHUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIIECTB; MAaCCOBYIO JI0JIIO
XMMHUYECKOT0 d3JIeMeHTa MO (opMylie COEIUHEHHs; MacCOBYIO JOJI0 BEIeCTBA B PacTBOPE;
MIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOUM PEaKIIMU C OMOPOI Ha alrOPUTM;

NPUMEHATh OCHOBHBIC OIEPALMU MBICIUTEIBHOW JCSITEIPHOCTH — AaHalli3 M CHHTES,
CpaBHEHHe, 00001IeHne, CUCTeMaTH3alMs, KiacCu(pUKalys, BbIABICHHE MPUUYNHHO-CIIEICTBEHHBIX
CBsI3EW — IS M3yYCHHUSI CBOMCTB BEIIECTB M XUMHUECKUX PEAKINil; €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS — HAOJNIOJIEHUE, U3MEPEHUE, MOJICIUPOBAHNE, IKCIIEPUMEHT (PeaibHblll U MblCAEHHbI)
0J1 pPyKOBOJICTBOM II€/1arora;

CleloBaTh  MpaBWIaM  TOJB30BAaHUS  XUMHYECKOW TMOCydo W 1abopaTOpHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUiIaM OOpaIleHHsI ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMHU
10 BBINIOJIHEHUIO Ja00paTOPHBIX XMMHYECKHX OIBITOB MO MOJYYEHHIO U COOMPaHHIO Ta3000pa3HbIX
BEIIECTB (BOJOPO/ia U KUCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB C OMPEETIEHHON MaccoBOil onei
pPacTBOPEHHOIO  BEIIECTBA; IUIAHUPOBATH W  TMPOBOAUTH XUMHYECKHE HKCIEPUMEHTHI I10
pacIo3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C IIOMOIIBIO HHANKATOPOB (JTakMyc, heHoIpTaIeHH,
METHJIOPAH)X M JIp.), TOATBEPXKAAIONIMX KAUYECTBEHHBIH COCTaB HEOPTaHMYECKUX BEIIECTB
(KauecTBEHHbIE peaKIIMK Ha MOHBI) MOl PYKOBOJICTBOM I€/1arora.

9 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX TIIOHSATHI: XUMHUYECKHM DSJIEMEHT, aTOM,
MOJIEKyJla, MOH, KAaTHOH, AaHHOH, IPOCTOE BELIECTBO, CJIOXHOE BEILECTBO, BaJIEHTHOCTD,
AIEKTPOOTPHULATENBHOCTh, CTENEHb OKHUCIEHUS, XMMHMYECKas peakuus, XHMHYEcKas CBS3b,
mennoeou 3¢gekm peaxyuu,Moib, MOJSIPHBIA 00BEM, PacTBOP; AIIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIMTUYECKAs JMCCOIMAIUS, PEaKIMd HMOHHOTO OOMEHa, KaTalu3aTop, Xumuueckoe
pasHosecue, oopamumele u Heobpamumbvle peakyuu, OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEaKLUH,
OKHCIIUTEb, BOCCTAHOBHUTEJb, OKWCIEHHE M BOCCTAHOBJICEHHE, aJUIOTPOIHUsS, aM(OTEepHOCTH,
XMMHYECKasl CBA3b (KOBAJICHTHAs, HOHHAs, METAJTIMYECKasi), KpUCTaJUINUecKasl peléTka, Koppo3us
Memanios, Cniagvl, CKOPOCMb XUMUYECKOU peaxkyuy, TPEIeNIbHO OIyCTUMAas KOHLIEHTpaLMs
(ITIK) BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX MOHATUH (CM. 1. 1) ¥ IPUMEHSTH 3TU
MOHATUS MPU OIMCAHUY BEILIECTB U UX NPEBPALLCHUIA;

MCTIOJIB30BaTh 3HAKU M CHUMBOJBI ISl (PUKCALUU PE3yIbTATOB HAOIIOIECHUH, COCTABICHHUS
¢dbopMyn BEIIECTB M YPaBHEHUH XUMHUYECKHUX peakUuil, 3amucu JaHHBIX YCJIOBUI 3aaau.
Hcnonp3zoBaTh 0003HaueHus1, umeronuecs B Ilepuonnyeckoil cucreMe U Tabinie pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHM U COJIeH B BOJE JIJIsI BBIMOJIHEHUS 3a/1aHUi.

ONpEENATh BaJEHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX DJIEMEHTOB B COEAMHEHHUAX



Pa3IMYHOIO COCTaBa; MIPUHAJJIEKHOCTh BELECTB K ONPEAEIEHHOMY KJIacCy COEIMHEHUN C ONOpoi
Ha OIpeleNIeHUsl, B TOM YHUCJIE CTPYKTYPUPOBAaHHBIE; BHUJbl XMMHMUYECKOW CBSA3M (KOBaJICHTHAs,
MOHHAs, METAJUTMYECKas) B HEOPTaHUYECKUX COCTUHEHUAX; 3apsil HOHA M0 XUMHUYECKO# (opmyIe;
XapakTep cpelbl B BOJHBIX PAacTBOpax KHCIOT W LIENOYEH, mun Kpucmaiiuyeckou peuémxu
KOHKPEmHO20 6eujecmea;

packpbiBaTh cMmbici [lepuoanyeckoro 3akona J[.J1. MenneneeBa u 1€MOHCTPUPOBATH €ro
NOHUMAaHUE: Onucvléamsv U Xxapaxmepuzoéams TabauuHyro ¢opMmy Ilepuonnueckoil cucTeMsl
XMMHUYECKHX 3JIEMEHTOB: pa3iuuaTh MOHATHUSA «IJIaBHas noiarpynna (A-rpymna)» M «11o0odHas
noarpynna (b-rpynmna)», manele u Oonbliue NEPUOABL; COOMHOCUMb O0O3HAUYEHUS, KOTOpHIE
UMEIOTCSI B MEPUOJUYECKOM Taliule, ¢ 4YHMCIOBBIMU XapaKTEpPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, OOIIee YUCIIO IEKTPOHOB U paclpeesieHUe UX 110
JIEKTPOHHBIM CIIOSIM); 00BACHAMb OOIMEe 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWMCTB XMMHYECKHX
JJIEMEHTOB W HX COEJUMHEHHUM B Ipelenax MajblX MEpUOJIOB U TIJIAaBHBIX MOATPYII C Y4ETOM
CTPOEHUS UX aTOMOB;

KJaccu(pUIMpPOBaTh XWMHYECKHE DJIEMEHTHI; HEOPraHMYECKHE BEIIEeCTBA; XUMHYECKHUE
peakiuu (1Mo YUCIy M COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEILECTB, MO TEIUIOBOMY 3(PdexTy, Mo
M3MEHEHHUIO CTENEHEN OKUCICHUSI XUMUYECKUX JIEMEHTOB) C OIIOPON HA CXEMBI;

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME M cHenuduyecKkue XMMHUYECKHE CBOWCTBA BELIECTB
Pa3IUYHBIX KJACCOB, MOJTBEPKJasi OMUCAaHUE MPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI C ONIOPOU HA CXEMBI;

COCTaBJIATh YPAaBHEHMUS JJIEKTPOJUTUYECKONM IUCCOLMALMM KHUCIOT, ILIENOYed W COJIeH;
NOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS peakluil HOHHOro oOMEeHa; YypaBHEHMs pEaKIMy,
MOATBEPKIAIOIINX CYILIECTBOBAHUE T€HETUUECKON CBSA3M MEKIY BEIIECTBAMU Pa3IMUHBIX KJIacCOB;

pacKpblBaTh  CYHIHOCTb  OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHUM  MOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaklui;

IIPOrHO3MPOBAaTbCBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS; BO3MOXHOCTH
MPOTEKAaHNS XMMHUYECKHUX MPEBPAIICHU MOCTe MPeABAPUTEIBHOTO 00CYKIEHHS C MEeJaroroM;

BBIUNCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB; MacCOBYIO JIOJIIO
XMMHUYECKOr0 d3JieMeHTa Mo (opMylie COEIUHEHUs; MacCOBYIO JOJIO BEIleCTBa B PacTBOPE;
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKLUKU C ONIOPOIl Ha alrOpUTM;

CJIe1I0BaThIIPaBUJIaM TOJIB30BAaHUS XUMUUYECKOM MMOCYA0N U 1abopaTOpHBIM 000PYAOBaHUEM,
a TaKKe MpaBWIaM OOpAIICHUS C BEIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU IO BBITOJHEHHIO
7a00paTOPHBIX XUMHUYECKHUX OINBITOB IO MOJYYEHHIO U COOMpaHMIO TIa3000pa3HbIX BEIECTB
(amMMuaka ¥ yriieKucioro rasa);

NPOBOJUTh PpEaKLUM, IOATBEPKAAIOINE KadeCTBEHHBIH COCTaB pA3JIMYHBIX BELIECTB:
pacmo3HaBaTh ONBITHBIM IYTEM XJOpHI- OpoMua-, Hoaua-, KapOonat-, ¢docdar-, cunmkar-,
Cynb(at-, THAPOKCUI-NOHBI, KATHOHBI aMMOHHUS U MOHBI U3yYEHHBIX METAJNIOB, IPUCYTCTBYIOIIUE B
BOJHBIX paCTBOpPaX HEOPraHUYECKHUX BEIIECTB;

IPUMEHATh OCHOBHBIE OINEpallud MBICIUTEIBHON JEATENbHOCTH — AHAJIW3 W CHHTE3,
CpaBHEHHE, O0OOIICHHE, CHCTEMATH3aIMIO, BBISIBICHHE NPUYMHHO-CICJCTBEHHBIX CBS3€H — IS
U3y4YEeHUs] CBOMCTB BEIIECTB U XMMHUUYECKUX pEaKIHH; €CTECTBEHHO-HAyYHbIC METObI MMO3HAHUS —
HaOII0/ICHNE, N3MEPEHHE, MOJICITMPOBAHUE, SKCTIEPUMEHT (peaIbHBIA M MBICIICHHBIH ).



VI. COAEP’KAHUE YYEBHOT' O ITIPEJIMETA «XUMMWS»

8 KJIACC

[TepBoHAYAbHBIC XUMUYECKHE TOHSITHS

[Ipeamer xumuu. Ponp xumum B >xku3HU 4enoBekal. Tema u BemectBa. dusmueckue
CBOMCTBA BEMIECTB. ArperaTHOe COCTOSIHHE BEIIECTB. XUMHUS B CUCTEME HayK. UUCThIC BEIIECTBA U
cmecu. CnocoObl pazgenenusi cmeceid. [IpaBuna OGe3omacHOro oOpaleHus ¢ BelleCTBaMU U
nabopatopHbIM 00opynoBaHueM. [IoHsATHE 0 METOaX MO3HAHUS B XUMHUHU.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUYECKUX IIEMEHTOB.
OtHocuTenbHas aToMHas Macca. [IpocTeie u croXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckasi popMyina. BalleHTHOCTh aTOMOB XUMUYECKUX 3JIE€MEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHOCUTENIbHAS MOJIEKYJISIpHAst Macca. MaccoBasi 10JIsi XUMUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

du3nveckue W XUMUYCCKUE SIBICHHSA. XHWMHUYECKas peakius. [Ipu3Haku XUMHYECKUX
peakiuil. YpaBHEHHs] XUMUYECKUX peakiMii. 3aKOH COXpaHeHusi Macchl BemiecTB. Knaccudukanus
XUMHUYECKHUX PEaKIi (COeNUHEHUs, pa3IOKEHUs, 3aMEIIeHNs, OOMEHa).

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYIOH, C MpaBWiiaMu pabOThI B
naboparopun ¥ mpuéMaMu oOpamieHus ¢ JabopaTopHbIM O0OPYAOBAaHUEM; M3YUYCHHE W OINMCAHHE
(bu3MUeCKUX CBOMCTB 00pa3llOB HEOPTaHMUECKHUX BEIIECTB; HaOMroAeHHe (Ppu3nueckux (IIaBIeHHE
BOCKa, TassHHE JIbJIa, paCTHpPAHUE caxapa B CTYIKE, KUIICHUE M KOHJCHCAIMS BOJBI) H XUMHUYCCKUX
(ropeHue cBeuu, MPOKAJIMBaHUE MEIHOMN MPOBOJIOKU, B3aUMOICHCTBUE MeJia C KUCIIOTOW) SBIICHUH,
HAOJIFOJICHUE W OIMHMCAaHWE TPHU3HAKOB TPOTCKAHUS XHMHYCSCKHUX peakiuid (pa3oKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIOTHI C XJopuaoMm Oapusi, paznoxkenue ruapokcuaa menu (1) mpu
HarpeBaHWHW, B3aMMOJICHCTBHUE jkeie3a ¢ pactBopom conu Mmenu (II));m3ydenuwe crmoco6oB
paszeneHus cMeceil (C TOMONIbIO MarHuTa, (UIBTPOBAaHUE, BHINAPWBAHUE, JAUCTUILIALINSA,
xpomaTorpadusi), IpoBeJCHIE OYUCTKHA MOBAPESHHOM COJIHM; HAOJFO/ICHUE M ONTUCAaHUE PE3YJIbTATOB
MIPOBEJICHUS OIBITA, WILIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAcChl; CO3[JaHHE MOJENEH MOJEKYI
(mmapocTep:KHEBBIX).

Baxxnelimue npencraBuTeNn HEOPraHUIECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — 3JIeMEHT M IPOCTOE BEILIECTBO.
Haxoxxnenue kucinopoma B mpupoze, (U3WYECKHe M XMUMHYECKHE CBOMCTBA. Peakiuu ropeHus
MPOCTBIX M CIOXKHBIX BemecTB. CrnocoObl TMONy4eHUs KUCIOpojJa B JlabopaTopuu U
npombinuieHHOCTH. [IpuMenenne kuciopoxaa. Ilonstue o0 okcumax. KpyroBopoT kuciiopoja B
npuponae. O30H — amioTporHas Moau(pUKaKs KUCIOPOIa.

TennoBoit 3PGEeKT XUMHUYECKON peakiuyd, TEePMOXUMHUYECKHE YpaBHEHHS, HK30- U
SHIOTEPMHUUECKUE peakiuu. TOIUIMBO: Yrojib W MeTaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
napHUKOBOTO 3 (deKTa, pazpylieHrne 030HOBOTO CIIOsI.

Bomopon — anemeHT u ipocToe BemecTBo. HaxoxneHrne Boiopoaa B MpUpoIe, PU3NISCKUE
U XMMHUYECKHE CBOMCTBa (Ha MpUMepe B3aUMOJACHUCTBUSA C HEMETa/NIaMU U OKCHJIAMU METaJUIOB),
MPUMEHEHHE, CTIOCOO0BI moTydeHus. [IoHsITHE 0 KUCIOTaX U COMSX.

KonnyecTBo BemectBa. Mosb. MomsipHas macca. 3akoH ABoraapo. MoSIpHBIH 00BEM
ra3oB. Pacuersl mo xumuyeckor (opmyne. PacueTsl MaccoBO#l J0NMM XMMHYECKOTO 3JIE€MEHTa B
COCJIMHEHUH, KOJIMYECTBA BEIECTBA, MOJSPHOW Macchl, MOJSIPHOTro oObeMa ra3oB. Pacuérel mo
XUMUYECKUM YPaBHEHUSM.

®dusnyeckue cBoiicTBa BoAbl. Boma. Ee cocras, cTtpoeHue u Mosekynsl. Boma kak
pactBoputenb. PacTBopsl. [loHsITHE O HACHIIIEHHBIX M HEHACHIIICHHBIX pacTBopax. l[loHsTue
pPacTBOPUMOCTH BELIECTB B Boje. PacueT MaccoBoil Jonu BellecTBa B pacTBOpe (MPOLICHTHAs
KOHIIeHTpanus). MaccoBast 107151 BeIIeCTBa B pacTBOpe. XUMHUYECKHUE CBOWCTBA BOJBI (Pa3oKeHHE,
peaKiuu ¢ HaTpUeM, OKCUIOM Kallblusi, okcuaoM cepol (IV) peakiuu ¢ mMeTamiamMu, KUCIOTHBIMU U

23,[[605 1 JajIee KypCuBOM 0003HAYCHBI TEMBI, U3YUCHUE KOTOPBIX IMTPOBOAUTCA B O3HAKOMHUTEIIBHOM IIJIaHE. HC,HaFOF
CaMOCTOATEJIBHO OIIPEALCIIACT 00beM Hn3ydyacMoro Marepuala.



OCHOBHbIMH OKcujamu). [loHsitue o0 ocHoBaHusX. Poib pacTBOPOB B NpPUPOJE U B IKU3HHU
yenoBeka. KpyroBopoT BOJbI B MpUpOJE. 3arpsi3HEHUE MNPUPOAHBIX BoJ. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

BaxHeiimme Knacchl HeopraHWYeCKHMX coeauHeHui. Kiaccudukanys HeopraHMYeCKHUX
coenuHeHuit. OKcuIbl: cocTaB, Kiaccuukanus (KUCIOTHBIC, OCHOBHBIC, aM{QOTEpHbIEL,
HecosieoOpasyronue - Ha npumepe okcuaa yriepona (II) m oxcuma azora (II)), HoMeHKiaTypa.
[Tonyyenue u XMMUYECKHUE CBOMCTBA OKCHIOB (B3aMMOJICUCTBHE C BOJIOM, KUCIOTaMU, IIEJI0YAMH).
OcHoBanus. Knaccudukanus ocHOBaHM: MENOYM U HEPACTBOPUMBIE OCHOBaHUsA. HomeHkaTypa
ocHOBaHUH. @uU3NYECKHEe M XUMHUYECKHE CBOWCTBA OCHOBAHMM (B3aMMOJEWUCTBHE C OKCHIAMU
HEMETaJIOB, KUCIIOTaMH, colisiMu). [loydueHre oCHOBaHU.

Kucnotel: coctaB, kimaccudukaiys, HOMCHKIATYpa, (GU3MUSCKUE U XUMHUYECKUE CBOHCTBA
(B3aMMOJICCTBHE C METa/NIaMH, OCHOBHBIMHM OKCHJAaMH, OCHOBAaHHMSIMH, COJIIMH, Ha IpUMEpe
COJITHOM M CEpHOM KHUCIOT), crocoOsl moiyudeHus. Psn axktuBHoctu metamioB H. H. Bekerosa.
Comu (cpenHue): HOMEHKIATypa CoOJIeH, CHOCOObI TMOJY4YeHHs, B3aHMOJCHCTBHE COJIEH C
MeTaJlJlaMU, KAUCJIOTaMHU, IIEJI0YaMHU U COJIIMH, IPUMEHEHHE.

[Tonstue 06 am@oTepHBIX TUAPOKCHAAX (HA MPUMEPE UHKA W aTIOMHHHS): XUMHUECKUE
CBOMcTBa (B3aMMOJEMCTBHE C KHUCJIOTaMH U IIEJ0YaMH, pa3jlo)K€HUE IpU HAarpeBaHUM) U
MOJIyYEeHHE.

['eneTndeckas CBsI3b MEXKAY KJIacCaMH HEOPTAHMYECKUX COeMHEHHM. [ eHEeTHIeCKue PsIIbl.

XUMHUYECKUN HKCIIEPUMEHT: KAaue€CTBEHHOE OIpPEACNICHUE COJAEpXKaHUs KHUCIOpoJa B
BO3/IyX€; TMOJyUY€HUE W U3YYCHHUE CBOMCTB KHUCIOpPOJa; HAONIOJACHHE B3aMMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HHMKHOBEHHS U TpPEKpalleHus TopeHus (Mokapa); O3HAKOMIIEHHE C
oOpa3liaMu OKCHIIOB M OIKMCAHWE HMX CBOWCTB; IOJy4Ye€HHWE W HU3y4YEHHWE CBOWCTB BOJOpOIa
(ropenue); HabmOIeHUE OOPA3IOB BEIIECTB KOJMYECTBOM | MOJb;, HCCIEJOBaHHE OCOOCHHOCTEH
pPacTBOPEHUS BEIIECTB C PA3ITUYHON PACTBOPHUMOCTHIO; MPUTOTOBIIEHHNE PACTBOPOB C ONMpeaeIEHHO N
MacCOBOM J10JI€il pacTBOPEHHOIO BEIIECTBA; B3aMMOJAECHCTBHE BOJBI C MeTaUlaMu (HaTpUEM U
KaJbIiieM) (BO3MOXHO HCIIOJIb30BAaHWE BHJICOMATEPUAJIOB); OMPENEICHHUE PACTBOPOB KHUCIOT M
miesioueld ¢ TMOMOIIBI0 HWHAMKATOPOB;, HCCIEAOBaHHE O0Opa3loB HEOPTaHMYECKUX BEIECTB
pa3IMYHBIX KJIACCOB;, HAOJIOJEHWE W3MEHEHHS OKPACKH HWHIAMKATOPOB B PACTBOpaxX KHCIOT H
mienoyueii; uzyueHue B3aumojeiictBus okcuaa Meau(ll) ¢ pacTBopom cepHOW KUCIOTHI, KUCIOT C
MeTaJJIaMH, pEeaKIui HeWTpalIu3alliu; TOJydYeHHe HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE
OJIHOTO MeETajlyla JIPYrUM M3 pPacTBOpa COJIM; PEIICHHUE SKCHEPUMEHTAIbHBIX 3a/ady IO TeMe
«BaxHeimme Kj1acchl HEOPraHUYECKUX COCTUHECHUIN.

[Tepuonnueckuii 3akoH u [lepronnueckas cuctema

xumuueckux anemeHtoB [[. 1. MenneneeBa. CrpoeHue aromoB. XHMHUYECKas CBS3b.
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH

[lepBBie MOMBITKH KIACCU(PUKAIMU XUMUYECKUX dJIEMEHTOB. [IoHATHE O rpynmax CXOIHBIX
3JIEMEHTOB (IIEIOYHBIE U IIETOYHO3EMENbHBIE METAJIbI, TAJOT€Hbl, HHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEePHBIC OKCUIBI M TUAPOKCHJIBL.

[lepmonnuecknit  3akoH.  [lepmonmueckas  cuctemMa  XMMHUYECKHX  3JIEMEHTOB
. U. Menneneea. Koporkonepuoanas u JuymHHONIEproaHas ¢Gopmbl [lepronndeckoit cuctemsl
xumuueckux osnemMeHtoB JI. W. MenneneeBa. Ilepuonst u rpynmnbel. Dusuueckuii  CcMbICI
MOPSAIKOBOTO HOMEpa, HOMEPOB IIEPHUO/A U TPYIIIIbI AJIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponsl. CTpOEHHUE IEKTPOHHBIX
obosiouek aToMoB TiepBbIX 20 XmMHueckux dyieMeHToB llepmommyeckoit cucremsr [I. 1.
MenaeneeBa. XapakTepUCTUKa XMMHUYECKOIO 3JEMEHTa IO €ro mnojiokeHutro B Ilepumonnueckoi
cucteme /1. . Menpeneena.

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB MaJIbIX IEPUOAOB U INIABHBIX MOATPYIII, B
3aBUCHMOCTH OT aTOMHOTO (TOpSAKOBOr0) HoMepa 3HaueHue llepuoamdeckoro 3akoHa U
[lepnonnueckoil CUCTEMbI XMMHUYECKHUX 3JIEMEHTOB [JIs1 pa3BUTHs Hayku M npaktuku. /. W.
MenpeneeB — y4€HbINA U TPaXIaHUH.

Xumuueckas CBA3b. KoBaneHnrtHas (monsipHas u HEMoJIsIpHasi) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh AaTOMOB XMMHUECKHUX J1eMEHTOB. VloHHas! CBSI3b.



Crenenp okuciaeHus. OKHUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakuuu. IIponeccsl okuciaeHus
1 BOCCTaHOBJIEHUS. OKUCINTEIN U BOCCTAHOBUTEIIN.

XUMHUECKUH HKCHEPUMEHT: H3Yy4YeHHE O0Opa3loB BEIIECTB METAJUIOB W HEMETaJIOB,;
B3aUMOJICHCTBUE THUAPOKCHA LIMHKA C PACTBOPAMHU KHUCJIOT M IIEJIOYEH; MPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHue, peakuuu
pa3oKeHus, COCAMHEHHUS ).

MexnpeaMeTHbIC CBS3H

Peanu3zanust MeXNpeAMETHBIX CBA3€H NMpU M3yYEHUM XUMUHU B 8 KIJIAcCE OCYILECTBISETCS
4yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHU, TAK W MOHSATUH, SBISIOIIUXCS
CUCTCMHBIMU JJI OTACJIBHBIX NPCAMETOB €CTECCTBCHHO-HAYYHOI'O UKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIU3,
CHHTE3, KJIaCCI/I(i)I/IKaIII/IH, NEpUOANIHOCTD, Ha6JHOI[€HI/Ie, OKCIICPUMCHT, MOACIMPOBAHUC,
W3MEpEHHUE, MOJICTIb, SIBJICHHE.

®u3uka: Marepusi, aTroM, OJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI, H30TOIIbI,
PalMOAKTUBHOCTh, MOJICKYJIa, JJICKTPUYECKUN 3apsiji, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe
COCTOAHUE BeEUieCcTBa, Ias, (1)I/I3I/I‘-ICCKI/IC BCJIMYMHBI, C€AWHHUIBLI HU3MCEPCHHA, KOCMOC, IIJIAHCTHI,
3BE3161, ComHIIE.

buonorus: porocunTes, npixanue, 6uocdepa.

['eorpacdus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOJIbI, MTOJE3HbIE HCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XMMHUYECKas peaKLys
[lepponnuecknii  3aKOH. [lepmonnueckas  cucreMa  XMMHYECKHX  DJIEMEHTOB

. . MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XHUMHYECKHX
BJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kajaus, KaJIbIUd W HUX COCIMHEHUW B COOTBETCTBUU C
MOJI0KEHUEM 2JIEMEHTOB B [Ieproinueckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHrie BemIecTBAa: BHIIBI XUMHYECKOW CBSI3H. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKH U BUAA XUMUYECKOU CBA3U.

Krnaccupukanuss w HOMEHKJIATypa HEOPTaHMYECKHWX BEIIECTB (MEXKIyHApodaHAs |
TpUBUAJbHAsl). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAILIMXCS K pa3JIMYHBIM  Kjaccam
HEOPraHMYECKUX COCAUHEHUMN, TEHETUYECKAsl CBSA3b HEOPraHUYECKUX BEILECTB.

Krnaccudukanus XUMUYECKUX pPEaklUid MO pPa3NUYHBIM TpHU3HAKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKLMU BEILECTB, IO TEIIOBOMY (D (EKTy, M0 U3MEHEHHUIO CTENEeHEeH OKUCICHUS
XUMHYECKHX AJIEMEHTOB, 10 0OPAaTUMOCTH, TI0 YYaCTHIO KaTanu3aTopa). DK30- U SHAOTEPMHUUECKHE
peakiuu. TepMOXUMUYECKHE YpaBHEHUS.

[TonsitTie 0 ckopocTH XuUMHuYecKoW peakuuu. IloHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMUYECKHX peakuusx. [IoHsATHE O TIOMOreHHBIX M TeTepOreHHbBIX peakuusx. llonstue o
XUMUYECKOM paBHOBecuU. CMellleHHe XHMHYECKOTo paBHoBecusi. DakTopbl, BiMsIONME Ha
CKOPOCTb XUMHUYECKOW PEAKIIMH U MOJ0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTEIFHBIC  PEAKIMK, JJICKTPOHHBIH 0ajaHC OKUCIHTEIHHO-
BOCCTAHOBUTEIbHOM peakinuu. CocTaBieHUE YpPAaBHEHHM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii ¢ UCIOIh30BAaHUEM METO/Ia AJICKTPOHHOTO OalaHca.

Teopust ~ ANEKTPOJUTUYECKOM  THUCCOUMALMU.  DJIEKTPOJUTUYECKAS]  JUCCOLIMALIMS.
DNEKTPONIUTHL M HEIJIEKTPOJIUThl. KaThoHbI, aHMOHBL. MexaHu3M JUCCOIMAIIMU BEIIECTB C
pa3IMYHBIMH BHJIaMU XUMHUYeCKOH cBsizu. [lonsatue o crenenu auccouuanuu. CunbHbIe U ciadbie
3JIEKTPOJIUTHI.

Peakuuu moHHoro oOMeHa. YcJoBHS MPOTEKaHUs pPeakIMii MOHHOro OoOMEHa /10 KOHIIA.
[TonHble U cCOKpamEHHbIE HOHHBIE YPABHEHUS PeaKUi. XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUI
U colleld B CBETe NPENCTaBICHHI 00 »3IeKTpoluTHueckoi muccounuanuu. Cpema pacTBopa.
KauecTBeHHBIC peaKMyi Ha KATHOHBI U aHHOHBI: XJIOPUA-, OpOMHUI-, HOUI-, CYIb(aT-, KapOoHAT-,
CUIHKaT-, pocdaT- aHUOHBI; THUIPOKCH/I-UOHBI; KATUOHBI aMMOHHMSI, MarHusl, Kalblus, aTIOMUHUS,
xenesa (2+) u (3+), meau (2+), LMHKA, IPUCYTCTBYIOLINE B BOJHBIX pacTBOpPaX.



XUMUYECKUN OKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPUCTAIUIMYECKUX PEIIETOK
HEOpPraHMYECKHX BEUIECTB — METAJUIOB M HeMeTaioB (rpaduTa M aimMasa), CJIOKHBIX BELIECTB
(x;mopusia HaTpHUs); UCCICAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEaKIMu OT BO3JCUCTBUS
paznUYHBIX (AKTOPOB; HCCIEIOBAHUE DIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JUCCOLIMALMM  KHUCJIOT, Wieoueid M cojied (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB);
MIPOBEJICHUE OIBITOB, WIUIIOCTPUPYIOIIUX TMPU3HAKU TMPOTEKAaHUS peakUuid HOHHOrO OOMeHa
(oOpa3zoBanHme Oca/iKa, BBIICIICHUE Ta3a, 00pa30BaHUE BOJIBI); OIMBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKluil (rOpeHue, peaklud pas3ioXKeHHs, COCAMHEHUs);
pacrno3HaBaHWE HEOPTraHMYECKUX BEUIECTB C MMOMOLIBIO KAUECTBEHHBIX PEAKLIUM HA HOHBI; PEIICHUE
SKCHEPUMEHTAIbHBIX 3a/a4.

Hemeransl 1 UX coeAMHEHUS

OO61as xapakTepucTHKa rajgoreHoB. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU
okucneHus. CtpoeHue U (PU3NYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TIaJOr€HOB. XHUMHUUYECKHE
CBOWCTBA Ha MpHMEpe XJopa (B3aUMOACWCTBHE C METAJUIAMH, HEMETallaMH — BOJOPOJOM U
KHUCJIOPOAOM, IenodaMu). XiaopoBojgopod. CossiHast KUCI0Ta, XUMUUECKUE CBOMCTBA, MOJIyUYEHUE,
npuMeHeHne. J[eficTBre Xi1opa u XJI0pOBOIOPO/Ia HA OPTraHW3M YeJIoBeKa. BakHeime Xmopuabl u
UX HaX0XKJCHHE B IPUPOJIE.

OO6mas xapakTtepuctuka osmeMeHToB VIA-rpynmnbl. OcoOeHHOCTH CTpPOEHUs aTOMOB
KHUCJIOPOAA U cepbl. XapaKTepHbIE CTEIIEHH OKUCICHHS.

Ctpoenne u (pu3HUYecKHe CBOWCTBA MPOCTHIX BEMIECTB — KHUCIOPOAa U CePbl. AJIOTPOIHEIE
MOJU(UKAIIIN KUCIOPO/a U cepbl. XUMUYECKHE CBOMCTBA cepbl (B3aUMOACHCTBUE C HEMETAJUIaMU
— BOJIOPOJIOM M KHCIIOPOJIOM, METaJUlaMH, KOHIICHTPUPOBAHHBIMU a30THOW M CEPHON KUCIIOTAMH).
CepoBosiopo/1: CTpoeHUE, GU3NIECKHUE U XUMUYECKHUE CBOMCTBA (KUCIIOTHBIE U BOCCTAHOBUTEIbHBIE
cBoiicTBa). OKCHIIBI Cephbl KaK MPEJACTAaBUTEIHN KACIOTHBIX OKcHIoB. CepHas KHucoTa: (pu3ndeckue
U XUMHUUYecKue cBoicTBa (o0mme u cneruduueckue). Coau CEpHOM KHUCIOTHI, KaueCTBEHHAs
peakmusi Ha cynbdar-uoH. CepHuCTas KHCIOTa. XUMHYECKHE PEAKIUH, JIekKallhue B OCHOBE
MIPOMBIIIICHHOTO CIIOco0a MOJMYy4YeHUsi cepHOW KUcnoThl. HaxoxneHue cepbl U €€ coelnHEHHH B
npupoje. [IpuMeHeHHe cepbl M €€ COCIMHEHWH B OBITY W B TPOMBIIIICHHOCTH. XHMHUYECKOE
3arps3HEHUE OKPYKAIOIIEeH cpebl COETUHEHUSAMU Cepbl (KUCIIOTHBIE 10K, 3arpsI3HEHHE BO3lyXa
1 BOJOEMOB), CITIOCOOBI €T0 TIPET0TBPAIIICHUS.

OO0mas xapakTepucTuka 31eMeHToB VA-rpynnbl. OcoOEHHOCTH CTPOEHUS aTOMOB a30Ta M
dhocdopa, xapakTepHbI€ CTETICHH OKHCIICHHUS.

A30T, pacrpocTpaHeHHe B Ipupoe, GU3NUECKre 1 XMMUYECKHE CBOMCTBA (B3aUMOCHCTBHIE
C MeTaJUlaMH M HEMeTallllaMHM - KHUCIOPOAOM U BoaopoaoM). KpyroBopor a3ora B mpupoje.
AmMHak: (QuU3MYECKHEe U XHWMHYECKHE CBOWCTBA (OKUCIIEHHE, OCHOBHBIE CBOMCTBAa BOIHOTO
pacTtBOopa), mosydyeHue M npumeHeHue. Coilu aMMOHMS: COCTaB, (M3UYECKHE U XUMHUYECKUE
CBOICTBa (pa3/0oXkKeHHE, B3aMMOAEIHCTBHE CO LIEI0YaMHu), MpuMeHeHne. KauecTBeHHas peakuus Ha
HMOHbI aMMOHHMA. A30THas Kuciora, e€ ¢Qu3nyeckMe M XHMHUYECKHE CBOHCTBa (oOmme u
cnenupudeckne), momydyenne. Hutpatel (pasnoskeHue). AsoTucras Kuciota. McmompzoBaHue
HUTPATOB M COJIel aMMOHHS B KaueCTBE MHUHEpAIbHBIX yn0OpeHHH. XHMMHUYECKOe 3arps3HeHue
OKpY’Kalomiel Cpeiibl COSAMHEHUSIMH a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHHE BO3/yXa, IMOYBHI U
BOJOEMOB).

docdop, amnorponHbie Mogudpukanuu (pochopa, GusHUEecKre W XHUMHUYECKHE CBOHCTBA
(B3aumogeiicTBue C MeTaulaMH, HEMEeTaJUlaMH, KOHLIEHTPUPOBAaHHBIMM Aa30THOW U CEpHOM
kuciotamu). Oxeun pocopa (V), oprodochopHas kucnora: GU3NIECKUE U XUMUYECKUE CBONCTBA,
nonydenue. IloHsTMe o0 MuHepadbHbIX yaoOpeHusix: HUTpaThl M (ocdarbl. IlonsTue o
KOMIUIEKCHBIX ynoOpenusax. OOmast xapakrepuctuka siaeMeHToB I[VA-rpynmbel. OcoOeHHOCTH
CTPOEHUS aTOMOB yIJIepoJa U KpeMHUs. BaleHTHOCTh U XapaKTepHbIE CTENIEHNU OKUCIIEHUS aTOMOB
yriepoja u KpeMHus1. PactipocTpanenne yriepoa B MpUPOE, XapaKTepHBIE CTEIICHH OKHCIICHHS.

Yrnepon, amnotponHble Moaudpukanuu (rpadut, anmasz), puMUEcCKHe U XUMHUYECKUE
CBOWCTBA MPOCTHIX BEIIECTB (B3aMMOICHCTBHE C METAJUIAMHU, HEMETAIJIAMU, KOHIIEHTPHUPOBAHHBIMH
a30THOM U cepHOM KucnoTamu). Ancopouusi. Kpyrosopor yriaepona B npupoje. Okcuasl yriepoaa,
uX (U3NYECKHEe M XMMHUYECKHE CBOWCTBA, TOJTYYCHHE W NPUMEHEHHE, ICHCTBHE HA OpPraHu3M



YelioBeKa. OJKOJIOTHMYeCKHe TpoOJieMbl, CBs3aHHbIE ¢ okcuaoMm yriepona(lV); rumotesa
rJ100aIbHOTO TOTEIJICHUsI KJMMaTa; MapHUKOBBIM 3¢¢ekT. YronpHas KucioTa U €€ COolH, HX
¢u3nyeckne M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE W MpuMeHeHne. KauecTBeHHas peakuusi Ha
kapOoHat-uoHbl. Vcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUIEHHOCTH U CEIIbCKOM
XO35MCTBE.

O6mue mpencraBiaeHusi 00 0COOGHHOCTSX COCTaBa U CTPOCHHUSI OPraHMYECKUX COCIUHEHHIMA
yriaeposaa (Ha IpUMepe METaHa, ITHIIEHA, 3TaHOJIa, YKCYCHOM KUCIOThL. VX cocTaB M XUMHUYECKOE
ctpoenune. Krnaccudukamus opranmdeckux BemiecTB. [loHsTHE O OHMONOrHYECKH BaXKHBIX
BEIIECTBAX: XKHUpax, OeNKax, yriIeBoJgax — U UX POJU B )KHU3HM 4YelIOBeKa. MaTepuanbHOE eTMHCTBO
OpPraHUYECKHX U HEOPTraHUYECKUX COECIUHEHUN.

Kpemuuii, ero Qu3nueckue M XUMHUYECKHE CBOWCTBa (Ha IMPHMEpPE B3aUMOJIECHCTBHS C
MeTalllaMy U HeMeTaJulaMHu), IofydeHue u npumeHenne. CoeAMHeHHs KpeMHus B rpupoje. O6mue
npencraBineHusi 00 okcuae kpemHusI(IV) m kpemuueBoit kucnore. CuiuKkartel, (Qu3MYeckue u
XMMHUYECKHE CBOMCTBA, MOJy4Y€HHUE U MPUMEHEHHE B OBITY, MPOMBIIUIEHHOCTH (B MEIUIIMHCKOM,
JJIEKTPOHHOM, CTPOUTENBbHON U Jp.). BaxkHeilue crpoutenbHble MaTepualibl: KEpaMUKa, CTEKIIO,
LIEMEHT, 0eTOH, xkene300eToH. [Ipobaembl 6€30MacHOr0 UCTIOIB30BAHUS CTPOUTEIBHBIX MATEPUATIOB
B MOBCETHEBHOM KU3HMU.

XUMHUECKUH HKCHEPUMEHT: H3ydeHHE OOpa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB
COJIIHOM KHCIJIOTBI; NPOBEJACHHE KAYeCTBEHHBIX pEakUuWi Ha XJIOPUI-MOHBI M HaOIIOACHUE
MIPU3HAKOB UX NMPOTEKAHUS; OTBITHI, OTpaKkarole GU3NUEeCKue U XUMUYECKHEe CBOUCTBA TaJOr€HOB
U UX COEAMHEHHUH (BO3MOXHO MCIOJIb30BaHHE BUEOMATEPHANIOB); O3HAKOMJIEHHE C oOpasuaMu
XJIOpU/I0B (TaJOr€HUI0B); O3HAKOMJIEHHE C OoOpaslamMu cepbl U €€ COeAMHEHHSIMU (BO3MOXKHO
WCIIOIB30BaHUE BUEOMATEPHUANIOB); HAOMIOJACHHUE TIpoliecca OOYTJIMBaHUS caxapa IO JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, M3yue€HHE XUMHUYECKUX CBOMCTB pa30aBICHHOM CcepHOM
KHCIIOTBI, MPOBEJIEHNE KAYeCTBEHHON peakluuu Ha cynb(ar-uoH U HaAOIOJIeHHWE MpU3HaKa eé
MPOTEKaHMs; O3HAKOMJIEHHE C (PU3MUECKUMM CBOMCTBaMHU a30Ta, ¢ochopa U HUX COECTUHEHUH
(BO3MOKHO HCIIOJIb30BAHHME BHJI€OMATEpUANIOB), 00pa3amMu a30THBIX U (HochOopHBIX yn0OpeHHit;
MIOJIyYUEHUE aMMMaKa M HM3YyYEHHE €ro CBOICTB; IPOBEJIECHUE KAdyE€CTBEHHBIX pEaKIMi Ha HOH
amMMOoHMST U ¢dochaT-UOH M HU3YYEHHE MPHU3HAKOB MX MPOTEKaHUs, B3aUMOJIEHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Mebi0 (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPHUAJIOB);
M3y4YeHHE MojeJiell KPHUCTaUIMYECKUX PEeHIETOK anmasa, rpadura; 03HAKOMIJIEHHE C MPOIECCOM
aJcopOIMK PAacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOHCTBOM NPOTHBOrasa;
MOJIy4EHHUE YIJIEKMCIIOrO ra3a M M3y4eHHE €ro CBOWCTB; IPOBEACHUE KAYECTBEHHBIX PEaklIHUi Ha
KapOoOHAT- U CUJIMKAT-UOHBI M U3YYECHUE MPU3HAKOB MX NMPOTEKAHUs; 03HAKOMJICHHUE C MPOIYKIHEH
CHUJIMKAaTHOM IPOMBINUIEHHOCTH; PEIICHHWE SKCIEPHUMEHTAIBHBIX 3aJad No Teme «Baxnenmme
HEMETaJIJIbl U UX COEIMHEHUS.

Mertaiuibl U UX COEAUHEHHUS

OO0mias xapakTepUCTHKa XHMHMYECKHUX OJJIEMEHTOB — METa/NIOB Ha OCHOBAHMU HX
nonoxxeHus B llepuonnueckoi cucrtemMe xumuueckux siaemeHToB [. . MenneneeBa u CTpoeHUs
atomoB. CTpoeHre MeTauioB. MeTamnyeckas CBsA3b U METAINYECKAss KPUCTAININYECKAs PEeIIETKa.
DIEKTPOXUMHUYECKUN Pl HAPSHKEHU MeTauioB. Pu3nueckue U XUMUYECKUE CBOMCTBA METAJNIOB
(B3auMopeiicTBHE C KUCJIOPOJOM, BOAOH, KucioTamu). OOmme crnocoObl MOIy4YeHHs METaJuIoB.
[MonsiTHe O KOPPO3MHM METAJIOB, OCHOBHBIC CIIOCOOBI 3alIMTHI X OT KOoppo3uu. CIuiaBbl (CTalb,
YYT'yH, AIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[Ilenounsle MeTambl: nonoxeHue B llepuoanyeckoil cucremMe XUMUYECKUX AJIEMEHTOB /I,
W. Menpneneesa; ctpoenne atoMoB. Haxoxnenue B mpupoje. @usnueckrue 1 XUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpust U Kamus). OKCUIBI U THAPOKCUIIBI HATPUS U Kayud. [IpuMeHeHne mienoqHbIx
METAJUIOB U UX COEAMHEHUM.

[[{esrouHO3EMENBHBIE METAIUIBI MATHUM M KaJIBLIMIL: 10J0KEeHHE B Ileproanyeckoi cucreme
xumuyeckux snemeHToB JI. M. MeHnneneeBa; CTpO€HHE HX aTOMOB; HAaxOXJE€HUE B MPHUPOJE.
@uU3MYECKME M XMMHYECKHE CBOMCTBA MarHus M Kaiblus. BakHeHIIME COEAMHEHHS KaJbLHs
(okcun, ruapokcu, comnr). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHHUSI.



Antomunuil: nonoxxenne B llepumonnueckoil cucreme xummdeckux anemeHtroB /[l M.
MemnzeneeBa; CTpOeHHE aTOMa; HAaXOXJeHHE B mpupoje. Puznueckue U XUMUYECKHUE CBONCTBA
anmoMuHus. AMpOTEpHbIe CBOMCTBA OKCHIA M THIIPOKCHIA AITFOMUHUS.

Kenezo: monoxenne B Ilepmommyeckoil  cucreMe — XMMHYECKHUX  DJIEMEHTOB
. . MenneneeBa; CTpO€HHE aToOMa; HaxoOXXICHHE B mpupone. PU3NUECKHE U XUMUYECKHE
CBOICTBa *kele3a (B3auMOJACHCTBHE C MeTallaMu, KUCIOTaMH U cOJsIMH). OKCUABI, THAPOKCUIBI U
cosn xkene3a(ll) u sxeneza(Ill): cocras, cBoiCTBa U MOTyUYEHUE.

XUMUYECKUH DSKCIEPUMEHT: O3HAaKOMJICHHE C o00pa3laMl METasiIoOB M CIUIaBOB, HX
(Gu3NYEeCKNMH  CBOIMCTBaMH; H3y4YEHHE  pE3yJIbTaTOB  KOPPO3MHM  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHUIA KalblUs U HATPHUS
C BOJIOM (BO3MOXHO HCIIOJIb30BAaHHUE BHUJEOMATEPHANIOB); MCCIEAOBAHNUE CBOMCTB JKECTKOM BOJIBI;
mpolecca TOpeHHsl jKele3a B KHUCIOpoAe (BO3MOXKHO HCIOJIB30BaHUE BHAEOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHUsI KaYeCTBEHHBIX PEAKIMH Ha MOHBI (MarHus, KajblHs, aJIOMHHHSA, IUHKA,
xene3a(ll) u xenesa(lll), meau(Il)); HabmromeHWEe M ONMKMCAHKUE MPOIECCOB OKpAIIMBaHUS IJIaMEHU
WMOHAMU HATPHsl, KAl ¥ KaJIbIHs (BO3MOXKHO MCIIOJIB30BAHUE BUICOMATEPUAIIOB); HCCIIECTOBAHNE
aM(pOTEepHBIX  CBOWCTB  THIPOKCHIA  alllOMHMHHUS W  TUAPOKCHIA  LWHKA,  peIlIeHue
HKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TeMe «BakHelIie MeTayutbl 1 UX COSTUHECHUSD.

X¥UMHMS ¥ OKpyXkaromas cpeaa

Hosbele Marepuanel ¥ TexHojoruu. BemecTtBa ¥ Marepuanbl B IOBCEIHEBHOW JKU3HU
4yelnoBeKa. XMMHs M 3/10pOBbe. be30macHoe HCIOIb30BAHME BEUIECTB M XMMHUYECKUX PEaKIUil B
obiTy. IlepBas momomib NpU XMMHUYECKMX OXOrax U OTpaBieHMAX. OCHOBBI 3KOJIOIMYECKON
IrpaMOTHOCTH. XHMHUYECKOE 3arpsa3HEHHE OKpyKarolled cpenapl (mpenenbHas AOMycTUMAast
koH1eHTpanus BemecTs — [1/1K). Ponb XuMuu B perieHu# 3K0JIOTHYeCKUX MPOoOIIeM.

[TpuposiHble MCTOYHUKHU YIIIEBOAOPOJAOB (yroiyib, MPUPOAHBIA ra3, HEPTh), TPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U POMBIIIJICHHOCTH.

XUMUYECKUH IKCHEPUMEHT: M3Y4YeHHE 00pa3l0B MAaTepHUalios (CMeKso, Crnaasbl Memarsos,
nosnumepHsle Mamepuansi).



VII. TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanyecTBO yacoB
Ne HaumenoBanue pa3iesoB u JJyieKTpOHHBIE (HU(pPOBHIE)
KouTposabHbie IIpakTn4yeckue
n/n TeM MPOrpamMMbl Bceero o0pa3oBaTeIbHbIE PECYPChI
padoTbI padoThI
Paznen 1.IlepBoHayasibHble XMMHUYECKHE IOHATHUSA
Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 2 bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

yeJI0BEKa

19 BemecTBa u xXuMuueckue 15 1 bubmuorexa [IOK

' peakiuu https://m.edso0.ru/7f41837c

Hroro no pazueny 20

Pa3pnen 2.BaxHelimme npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB
21 Boznyx. Kucnopon. Ilonsitue 5 bubmuorexa [IOK

' 00 okcHIax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonstre o kucmoTax 8 1 bubmuorexa [IOK

' U COJISAX https://m.edso00.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmuorexa [IOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnuorexa [IOK

' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3.1lepuonnueckuii 3axkon u [lepuoanyeckasi cucrema xummuueckux 31eMeHToB /[. U. MennesneeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

3.1

[Teproanueckuii 3aKOH U
Ilepnonnueckas cucrema

7

bubmuorexa [IOK
https://m.edsoo.ru/7f41837c¢



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

XHMHYECKUX djieMeHToB Jl. M.
Mennene-eBa. CTpoeHue aToma

XuMHuyeckasi CBs3b.

3.2 OKHUCITUTETBHO- 8 bubnmnoreka LIOK
BOCCTAaHOBUTEIILHLIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
oo o pAety . e ao I TH85Tc
PesepBHOe Bpems 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10O 68

[TPOTPAMME



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

9 KIIACC

KosmuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ugposbie
Ne n/m pasi Kontpoabnbie | IlpakTudeckue (i pp )
NMPOrpamMMblI Bcero odpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1.BemiecTBO M1 XuMHUYeCKUE peakmumn
[ToBTOpenue u yriybiieHre 3HaHuH bu6mmoreka [IOK
11 5 1
OCHOBHBIX pa3/esoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bu6mmoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
DIIEKTPONUTHYECKAs AUCCOLIMALIMSL. bubnmnoreka [JOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUK B pacTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3pen 2.HeMeTaJILI M MX COeIMHEHHUSA
21 OO6m1as XxapaKTepUCTHKa XUMHUIECKUX 4 1 bu6mmoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmast XapaKTepUCTHKa XUMUIESCKUX
2.2 3neI;eHT0§ V|A{)I‘ nbl. Cepa u eé 6 bubmorera [JOK
' py - P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XapaKTepUCTHKA XUMUIECKUX
2.3 3JIeIl\I;eHT0]_f VA-Ir) nnbl. A30T, pocdop u ux 7 1 bubmmorexa LIOK
' PYTIH. ’ p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.4 3J16T/16HTO§ |VAPF TIBL. YTIEpOa U 8 1 2 bubmiorexa HOK
' . YIS PoA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHUS
Hroro mo pazaeny 25
Pa3znen 3.Metaibl 4 MX COeIMHEHHUS
N but6mmoreka [IOK
3.1 Obume CBOHCTBa METaTLIOR 4 https://m.edsoo0.ru/7f41a636
3.2 Baxxueiine Metajuibl 1 UX COSIUHEHUS 16 1 2 bu6mmoreka [JOK



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

Hroro mo pazneny 20

Paznen 4. Xumust 1 OKpysKamomas cpeaa

4.1 BemecTBa 1 maTepuanbl B )KU3HU YEJIOBEKA 3 Bubmiorexa IJOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMmst 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 4 7

Viil. ONIUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHOI'O OBECIIEYEHUS OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJIOBAHUE Mynstumenuitnoe o6opynoBanue, kommnstorep. llapoctep:kHeBble MOJENH BEECTB. YUeOHbIe KOJIEKIIUHN BELIECTB

OBOPYJIOBAHUE JJIs1 TIPOBEAEHUA ITPAKTUYECKUX PABOT JlabopaTtopHoe 000pynoBaHHE Il XUMUYECKOTO 3KCIIEPUMEHTa, Ha00p XUMUYECKUX
peakTuBOB. MyIbTUMEIUITHOE 000pYIOBaHNE, KOMITBIOTEP. BupTyansHsie madopatopun. BeiTsokHOM 1mKad
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