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INOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamma mo mpeamery «Xumus» 8-9 kmacc MAOY COHI Ne 27 um. I'.H.
BopoumiioBa 1. Tomcka cocraBieHa B COOTBETCTBHM CO CJIEAYIOUIMMH OCHOBHBIMU
benepanbHbIMU HOPMATUBHBIMU U METOAMYECKUMH JOKYMEHTAMU:

1) ®enepanbabiM 3akoHOM OT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

2) Ipukazom Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O06 yTBepxaeHun GeaepaibHOro
rOCy/IapCTBEHHOIO0 00pa30BaTeIbHOrO CTaHJapTa OCHOBHOIO o00miero oOpa3oBaHus» (B
JICHCTBYIOIIEH peakilun);

3) [Ipukazom Munnpocemenust Poccun ot 16.11.2022 Ne 993 «O06 yrBepkaeHnu QenepanbHoit
00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOTO 0011ero oOpa3oBanusi» ((B IeHCTBYIONICH pelaKIim);
4) [Tpuxazom MunucrepctBa npocsenienus Poccuiickoit @eneparuu ot 24.11.2022 Ne 1025 «O6
yTBEpXKICHUH (eiepaTbHON alalTUPOBAaHHON 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
o0Opa3oBaHus A7 00yYAIOUINXCS C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbBSI;

5) lloctanoBnenuem ['maBHOro rocy1apcTBEHHOI0 caHUTapHOro Bpaya Poccuiickoit denepannu
ot 28.09.2020 Ne 28 «O6 yrtBepknenun canuTapubix npaBui CII 2.4.3648-20 «CanutapHo-
AMHUJIEMHOIOTUYECKHE TpPeOOBaHMS K OpTraHU3alMsM BOCIHUTAaHHS W OOYYEHHUs, OTIbIXa M
037I0POBIICHUS ACTEU U MOJIOJEKI;

6) IlocTanoBnenuem ['maBHOro rocy1apcTBEHHOI0 cCaHUTapHOro Bpaya Poccuiickoit @enepanuu
ot 28 suBaps 2021 r. Ne 2 «O6 yTBepkieHun caHuTapHbIX npaBui 1 HopMm CanlluH 1.2.3685-21
«'uruennyeckue HOpMaTUBbI M TpeOoBaHMs K oOecrneyeHuto 0e30macHOCTH U (Win)
0€3BpEIHOCTH IS YeJIoBeKa (PaKTOPOB CPebl OOUTAHUNY;

7) Ipuxazom Munnpocsemenuss Poccun ot 22.03.2021 Ne 115 «O06 yrBepxknenuun Ilopsaka
OpraHu3allil ¥  OCYIIECTBJIEHHs  OOpa30BaTeNbHOW  JEATEIBHOCTHM 1O  OCHOBHBIM
00111e00pa3oBaTeIbHBIM TIPOrpaMMaM - 00pa30BaTeIbHBIM MPOTpaMMaM Ha4daJbHOTO OOIIEero,
OCHOBHOT'O O0IIIEro U CpeHero oouiero o0pa3oBaHus»;

8) Ilpuxazom Munnpocsemenns Poccun ot 21.09.2022 Ne 858 «O06 yTBepxkaennu enepaibHOTO
nepevyHs y4yeOHMKOB, JIOMYIIEHHBIX K HCIOJB30BAaHUIO TPU pean3alud  HMMEOLINX
roCy/IapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHBIX IPOrPaMM HA4aJIbHOTO 00IEro, OCHOBHOI'O
obmiero,  cpenHero  obmiero  oOpa3oBaHUS ~ OpPraHMU3ALMSAMH,  OCYILECTBIISIOLIMMHU
00pa3oBaTeNbHYI0 JESITEIbHOCTb, W YCTAHOBJIEHMSI MPEAEIBHOTO CpOKa HCIOJIb30BaHUS
UCKITIOYEHHBIX YYeOHUKOBY (B JCUCTBYIOIIEH peIaKIiN);

9) Ilpukazom Muno6prayku Poccum ot 9 uions 2016 r. Ne 699 «OO0 yTBEpKI€HUM TIEPEUHS
OpraHu3aliii, OCYIIECTBIAIONMX BBIIYCK Y4Y€OHBIX MOCOOWH, KOTOpBIE JOMYCKAIOTCS K
UCIOJb30BAHUIO  TpU  peald3allid  MMEIOIIMX  TOCYAAapCTBEHHYIO  aKKpeIUTAIUIo
00pa30oBaTeNbHBIX HPOrPaMM HA4aJbHOrO OOIIEr0, OCHOBHOI'O OOIIEro, CperHero oOIIero
00pa3zoBaHUs Y,

10) Ilpukazom MuHHCTEpCTBa HayKM W Bbicumiero obOpaszoBanus Poccuiickoit denepanmu,
MunucrepctBa mpocBemenns Poccuiickoit ®deneparmu ot 30.06.2020 Neo 845/369 «O6
yrBepxkaennn  Ilopsinka  3auéra  opraHu3anuei, OCYLIECTBISIONIEH  00pa3oBaTEIbHYIO
JEeSITENIbHOCTD, PE3YJIbTaTOB OCBOCHUS 00YUYaIOIIMMHKCS y4EOHBIX PEAMETOB, KYPCOB, TUCITUILINH
(Momyrneit), MPaKTUKH, JTOTIOJHUTEIBHBIX 00pa30BaTEIbHBIX MIPOTPAMM B IPYTUX OPraHU3AIMSX,
OCYIIECTBIISIONUX 00pa30BaTENbHYIO ACSITEIbHOCTDY;

11) Ilpukazom MunmnpocBemenuss Poccun ot 02.08.2022 Ne 653 «OO0 yTBepX,aAeHUU
denepanbHOrO TeEpedyHs AJIEKTPOHHBIX  00pa30BaTENbHBIX PECYPCOB, JAOMYIIEHHBIX K
UCTOJNB30BAaHUIO  TIPU  pealM3allud  UMEIOIIUX  TOCYNApCTBEHHYIO  aKKpEAMTAIUIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
oOpa3zoBaHus» (B ICHCTBYIOIICH pEAaKIINN);



12) IMucemom MunnpocBemenuss Poccun ot 03.03.2023 Ne 03-327 «O HampaBieHHH
uHpopmanum» (BMecte ¢ «MeTOAMYECKUMU PEKOMEHAAUSIMHU 10 BBEACHHIO (henepabHbIX
OCHOBHBIX 00111€00pa30BaTEIbHBIX MPOTPAMM);

13) Ilucemom MunnpocBemenuss Poccum ot 16.01.2023 Ne 03-68 «O HampaBieHUU
uHpopmanun» (Bmecte ¢ «MHpopmanmeit o BBeneHMHM —(Qenepa’bHBIX  OCHOBHBIX
00111€00pa30BaTEIBHBIX IPOTPAMMY);

14) Iucemom Munmnpocsemenuss Poccun ot 15.02.2022 Ne A3-113/03 «O HampaBieHuH
METOJMYECKUX pekoMeHaanuit» (Bmecte ¢« HbOpMaMOHHO-METOIUYECKUM ITUCHBMOM O
BBEICHUU (pe/iepaIbHbIX FOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB HAYAIBHOTO OOIIETO 1
OCHOBHOTO OOIIIETO 00pa30BaHUY);

15) IIucemom Munnpocsemenus Poccun ot 08.08.2022 Ne TB-1517/03 «O nanpaBieHun
uHpopmanun» (BMecte ¢ «OtBeramu Ha Hauboyiee 4YacTble BOIPOCHI, BO3HUKAIOIIME Ha
pPETMOHATIBHOM, MYHHUIUIIAJHFHOM YPOBHSIX M YypPOBHE OOpa30BaTEIbHOM OpraHU3alUu IPH
BBeieHnH 00HOBJICHHBIX PT'OC HOO 1 OOO0y);

16) YHuBepcanbHbIMU KOIU(DUKATOPAMH paclpeeIEHHBIX M0 KJIaccaM MPOBEPSIEMbIX
TpeOOBaHUH K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl IO YPOBHSAM
o0rm1ero oOpa3oBaHMs U HIIEMEHTOB COJICPIKAHUS 110 YI€OHBIM MpeIMeTaM JJisl UCTIOIb30BaHUs B
(denepanbHBIX U PErHOHATBHBIX MPOIEIypax OLEHKH KayecTBa 00pa30BaHUs, TIOATOTOBICHHBIC
®denepanbHBIM rOCYIaPCTBEHHBIM OI0KETHBIM HAYYHBIM yUpexkaeHueM «DenepanbHblii
MHCTHUTYT MEaroriuecKuX U3MEpPeHHiD» 1 pa3MelIeHHbIC Ha caiiTe
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOT'O 0OOIIIeT0 00pa30oBaHuUs COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHOW IMPOrpaMMBbl OCHOBHOTO
oOmiero oOpaszoBanus, npeacraBieHHbIx B @I'OC OOO, a Takke Ha OCHOBE (eaepanbHON
paboueil mporpaMMbl BOCIIUTaHUSA U C YU4ETOM KOHIENLUU MpPenojiaBaHus y4eOHOro mpeaMera
«Xumusi» B 00pa3oBaTenbHbIX opranmzanusax Poccuiickoit enepanuu.

[TporpamMa mo XuMUHM Ja€T TOpeACTaBICHHE O IesaX, oOmel crpareruu oOydeHus,
BOCIIUTAHHUST W Pa3BUTHA OOYYAIOIIUXCS CPENCTBAMH Y4eOHOTO TpEAMETa, YCTaHABIUBACT
00s3aTeNbHOE NPEIMETHOE COEpXKaHUe, IPEeIyCMaTPUBAET paclpeesieHue ero mo Kiaaccam U
CTPYKTYPHUPOBaHHUE IO pa3zesaM M TeMaM IpOorpamMMbl 10 XUMHH, ONPEEsIeT KOJTMYECTBEHHBIE
Y Ka4eCTBEHHBIE XapaKTEPUCTUKH COIEPIKaHUS, PEKOMEHIyEMYIO MOCJI€0BATEIbHOCTh U3YYEHUS
XUMHHU C YIETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKH y4eOHOTO Iporecca,
BO3PACTHBIX OCOOEHHOCTEH 00YJaIOIIIXCS, OMPEIENISIET BO3MOXXHOCTH TPeMETA IS peaTi3aliu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHsS OCHOBHOH 0Opa30BaTeNbHOW IMpOrpamMMmbl Ha YpPOBHE
OCHOBHOro 0011ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaTaM OOY4YEeHHs XUMHMU Ha
YPOBHE TIeJIel M3y4eHHs MpeIMeTa U OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOMN NEATEITHHOCTH
00ydJaromerocs mo OCBOCHUIO y4eOHOTO CONePKAHUS.

3HaHuE XUMHUH CIYXKUT OCHOBOMW U1 (HOPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
IpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIe XUMHUEH
NPEJICTAaBICHUS O B3aMMOIIPEBPAIIICHUSX YHEPTUU U 00 IBOIIOIIUH BEIIECTB B MPHPOJIE, O MYTAX
pemieHnsT TI00aNbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHS  YEIOBEYECTBA — CHIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, POOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliii BO3MOKHOCTEN JJIsi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el 1 (GyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydarolIuxcs,
HaBBIKOB HMX  CAaMOCTOSITEJIbHOM  yueOHON  JEesATeNbHOCTH,  OKCIEPHUMEHTAIbHBIX |


https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko

UCCIICIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKH3HM, Tak M B
po(hecCHOHANTLHOM e TEILHOCTH,

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIs]1a HA €JMHCTBO MPUPOJIbI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPAMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XUMHM O00€CIeYMBAIOTCS CHelM(UKON colepikaHus
y4eOHOTO MpeIMeTa, KOTOPBIH SBISETCS MeJarorniecky alaiTHPOBAHHBIM OTpayKeHHEM 0a30BOi
HAayKH XMMUHU HA ONPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 00LIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIUMHUCS CUCTEMbI NI€PBOHAYAIbHBIX MOHATHH XMMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX [IOHATHY OPTaHUYECKOW XUMUMU.

CrtpykTypa coaep:kaHMsl IPOrpaMMbl MO XMMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
noxxoja kK eé msydeHuro. CopepxaHue CKIAJbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XuMHuYeckod peakuuu. OOe 3TU CHCTEMbI
CTPYKTYPHO OPTraHU30BaHbl IO NPHUHIMITY ITOCJIEIOBAaTEIBHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

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

— Ilepnonnueckoro 3axkoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XVUMUH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IPEJCTaBIECHUN 00 AJIEKTPOIUTHUECKON AUCCOMAIIMM BEIIECTB B pACTBOPAX.

Teopernueckre 3HAHMA PACCMAaTPUBAIOTCA HA OCHOBE DJMIIMPHUYECKHU ITOJYYEHHBIX U
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEI0OBATENBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSSA
(GyHKIIMHN OOBSICHEHHSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U MTOTYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XMMHH CIIOCOOCTBYEeT (OPMHMPOBAHUIO TPEACTABIECHUS O
XUMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOJaM ITI03HaHUsA B Hayke. M3ydenue xumun
MIPOUCXOUT C IPUBJICUEHUEM 3HAHUM U3 paHee U3yUEHHBIX yUeOHbBIX IpeaMeTOB: «OKpyKaromuit
Mup», «buonorus. 5—7 knaccel» U «DU3uKa. 7 KIacey.

[Tpu u3yyeHnH XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (POPMHUpPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MMO3HAHUS IPU N3YYEHHUH BEIECTB M XUMUYECKUX peaKkluil, B
GOpMUPOBAHUM U DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MNPUMEHEHUH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIBCKOM J1eATeTbHOCTH, OCBOCHUH MpaBMJl O€3011aCHOTO
00palIeHus C BeIECTBAMHU B TIOBCEIHEBHOM KHU3HH.

[Ipy uM3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUs Ba)XHOE 3HAYEHUE
npuoOpeny Takue IeNu, Kak:

— (hopMupOBaHHE MHTEIUICKTYAJIBHO PAa3BUTOM JIMUYHOCTH, TOTOBOM K caMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIILHOMY IPHHATUIO PEIICHUH, CHOCOOHOW afanTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;



— HampaBJICHHOCTh OOYYCHHS HA CHCTEMaTHYECKOE TMPUOOIICHHE OOYJaronuxcs K
CaMOCTOSITCNILHOM ~ TMO3HABATEIIBHON  NIEATENBHOCTH, HAyYHBIM  METOJaM  MO3HAHWUS,
(OPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOYYaIOIIMMUCS OIIbITa
pa3HoOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIFOUYEBBIX
KOMTIETCHIIHH ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE ISl PA3IMYHBIX BUIOB JCSITEILHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yuclie yMEHU 00BSACHATh U OLIEHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCIIONb3Yys 3HAHUS U OIBIT,
MOJIyYEHHBIE MPH U3YYECHUU XHUMHUH, MPUMEHATh UX MPHU PEIICHUU NpoOJieM B MOBCEIHEBHOI
JKU3HU U TPYJIOBOU JIESTEIBHOCTH;

— (opmMupoBaHue y 00yJaronuxcs TYMaHUCTHYECKUX OTHOIICHHH, TOHUMAaHUS IIEHHOCTH
XUMHUYECKHX 3HAHUM i1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBEAEHUs B OBITY U
TPYIOBON JEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIEH MpUPOTHOU
Cpelibl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis ¥ HANPaBICHHOCTH JlalbHEHIIero o0yueHusl.

OO011ee 9MCIIO 4acoB, OTBENEHHBIX ISl M3YYEHUS] XUMHHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanmus, cocraBiseT 136 gacoB: B 8 kiacce — 68 yacos (2 gaca B Hejeno), B 9 kinacce — 68
4yacoB (2 4yaca B HEJIETIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BelecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BetecTs. [loHsTue o meTonax
no3HaHus B XuMuu. Yuctelie BemecTBa U cmecu. CriocoObl pa3iesieHus CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckast popmysa. BaTeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KonuuecTBo Bemecta. Mousb. MonspHas Macca. B3auMocBsi3b KOJIMYeCTBa, MacChl U 4rcia
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYECKIX COCTUHEHUI.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XuMuueckue ypaBHeHUs. Kiaccudukamus XUMHUYECKUX peaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0M, MpaBWiIaMu paboThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNE MEHOM MTPOBOJIOKH, B3aMMOICUCTBUE MeJIa C KUCTIOTON) sIBJICHUH, HAOJI0IeHUE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTBHI C XJOpUAOM Oapus, pasioxkeHue ruapokcunaa menu (ll) mpu nHarpeBanuu,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoOB pasieneHus cCMecei:
C TIOMOIIBIO MarHuTa, QWIHTPOBAaHMWE, BHIIAPUBAHUE, MUCTWUIAIMSA, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PEe3yNbTaTOB MPOBEICHHS
ONbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(IIapoCTepKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopony — a1eMeHT M IIPOCTOE BELIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKue U XUMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl TONydyeHHUs KuCIOpoja B Jjaboparopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpomnHas MOIu(HUKAIAS
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxaeHne Bogopoa B mpupoie, pusudeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTer u comu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusznyeckue cBoOMcTBa BOAbL. Boja kak pactBoputenb. PactBopbsl. HackineHHnele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopor Bojabl B mpupoje. 3arps3HeHUuE NPUPOIHBIX BoJA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. PU3NUECKHEe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lonyueHne okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckre U XMMHYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONUCAaHUE MX CBOMCTB, IOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJEIOBAaHUE OCOOEHHOCTEW PpACTBOPEHHUS BEIIECTB C PA3NUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHNE OOPA3I[0B HEOPTaHMUECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHUH, BRITECHEHHE OJHOTO METajula IpyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKasl CBSA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0onouyek aroMoB mepBbIx 20 XuMuueckux nsyemMeHTOoB Ilepuoanyeckoit cucremsr [ U.
MenneneeBa. XapakTepUCTHUKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B lIlepuoanyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUIS pa3BUTHs HayKH U npakTuku. J[. . Menaenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTETU U BOCCTAHOBUTEIIHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy pas3yIoKeHHs, COSTUHEHHUS ).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0111e eCTECTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTATUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, T0 N3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHIO KaTaiu3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonaTne 0 XuMuuecKkoM paBHOBECHH. DAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHYECKOU
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, SJCKTPOHHBIA OallaHC OKUCIHTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBleHHWE YPaBHEHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOT0 OajaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIUALNU. DIEKTPOIUTHI U HEAIEKTPOJIUThL. KaTHoHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs MPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpOLEcca AUCCOLMALUU
KUCIIOT, I1eJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrtepucTuka rajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOZEHCTBHE C MeTajulaMH, HEeMeTaJlulaMu,
mienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MvecKue CBOWCTBA IPOCTHIX BEIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(ob1mre Kak MmpeacTaBuTeNsl Kjlacca KUCIOT U crierupuyeckue). XuMHYECKHe peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO ClI0c00a NOTy4YeHUsI CEpHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIOTBI, KayecTBEHHas peakuusi Ha cynb(ar-uoH. Haxoxnenue cepbl U e
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COSUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIEeHHs. A30T, paclpoCTpaHeHHE B Mpupoae, (U3NYecKue H
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0oOmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cneuuduyeckue). Mcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KauecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUSIMH a30Ta (KHCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnoTa,



bu3MYeCKe W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmons3oBanue ¢ochaToB B KayecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopot yriepoja B mpupose.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroapHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBIL. Vcronp30BaHne KapOOHATOB B OBITY, MEMIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHMSX YIJiepoJa
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSATHE O OMOJIOTMYECKHM Ba)KHBIX BEIIECTBAX: )KHUpax, OenKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencrasicHuss o0 okcunae kpemaus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4YeHUE XMMHUUYECKHUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHHUIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U ¢pocaT-noH U U3y4eHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMO/ICHICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MENbI0 (BO3MOXKHO HCIIOJIb30BAaHHE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOUCTBOM ITPOTUBOIa3a, MoIydeHne, CoOupaHue, paclio3HaBaHUE U U3YUEHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE I[IPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
IPOMBIIIJICHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BakHeie HemeTamsl 1 uxX
COEZIMHEHUS».

Metayibl M X COeITMHEHUS

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MmertamioB. Mertamndyeckas CBA3b M METAUIMYECKAs] KPUCTAINIMYECKAs] PEIIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, cTpO€HUE MX aTOMOB, HaXOXJAECHHE B Npupoae. PU3NYECKUE U XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®usnueckue U XMMHYECKUE CBOMCTBA MarHus U Kajdblus. BakHeHlme COeIMHEHMs KaabLus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MenzeneeBa, CTpoeHHE aToma, HaxokJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIIFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenpeneeBa, CTpoeHHE aTomMa, HaxokJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA KajbIlUsi M HATPUS C BOJOM (BO3MOXXKHO HCHOJB30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aJIIOMUHUSA, IMHKA, xene3a (1) u xenesza
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepes3 UCIOJIb30BaHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUMN, TaK U MOHITHM, SBISIONINXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAY4YHOI'O IUKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



O®uznka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIHUJI, H3OTOIBI,
paZOaKTUBHOCTb, MOJIEKYJA, D3JIEKTPUYECKUM 3apsj, MPOBOAHMKH, IOJIYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KpUCTAIITHYECKasl peIIETKa, CIUIaBbl, (PU3NUECKIe BETMUYUHBL, €TMHUIIBI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS IPOTPaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYaOIUXCsl.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YyCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO HOJIE3HOH,
y4eOHO-MCCIIeIOBATEIILCKOH, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOIlecCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEJACHHE U IIOCTYIKHM CBOMX TOBAPHUIIECH C TIO3UITMH HPABCTBEHHBIX U MMPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MMOHMMAaHHUS CYITHOCTH HAYYHOH KapTHHBI MHUpPa, IPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS TPUPOJIbI, B3AMMOCBS3SIX YEIIOBEKa C MPUPOIHOM CPEIoif, O POJIU XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATCIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWH, ITO3HABATEIIBHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHuI0, TIPOSKTHOW W HCCIEAOBATEIBCKON NEATENBHOCTH, K OCOZHAHHOMY BBIOOpY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pPOBBI 00pa3 JKU3HU, OCO3HAHUE IMIOCIEIACTBHUI M HENPHUSITHE BPEIHBIX MPHUBBIYCK
(ynorpeOyieHUsI aJKOroJsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOM KU3HU;



5) Tpy10BOr0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPOodEeccHii U TpyAa pa3iuvyHOro pojia, yBaKEHHE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMHHU, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TAaK)K€ B CUTYalUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPOoOIeM M IMyTel MX pelleHus
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISAIOT 3HAYMMBbIE 7S (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
peIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH PEJICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHBIE YHHBePcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpbIBaTh CMBICI XUMHUYECKUX MOHSATUHN (BBIIEIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3aMMOCBSA3b C JAPYTMMHU TOHSTHSMH), HMCIOJNb30BAaTh MOHATUS JUISI OOBSICHEHMSI OTAENIbHBIX
(GaKTOB U SABJICHUIA, BBIOUPATH OCHOBAHMSI U KPUTEPHUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEAKIMi, yCTaHABIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXKIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PpACCYKACHHS (MHIYKTHUBHBIC, JEIYKTHUBHBIC, MO aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpeoOpa3oBbIBATH IHIMPOKO
NPUMEHSIEMbIE B XMMHM MOJIENbHbBIE MPEACTABIECHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyUaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBrble nccienoBaTe/bCKUe NeHCTBHA!



YMEHHE HCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTa IO3HAHUSA, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh OOOOIICHHS W BBIBOJBI MO pe3yiabTaTaM HpPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
1 HOpM IIPEJCTABICHHUS, TTOJTYyIaEMYIO U3 Pa3HBIX HICTOYHUKOB (HAyUHO-TIOMYJISIPHAS TUTEpATypa
XUMHYECKOT0 COJIep KaHusl, CIIpaBOYHbIe TOcOOuUs, pecypchl UHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METO/IbI U 3alIPOCHI IPU MOUCKE U 0TOOpe nHMOpMaLUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpeacTaBIeHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OpMYITHpPOBaTH CBOM MPEATOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
DKCIIEpUMEHTa (J1adopaTOPHOTO OMBITA, JTAOOPATOPHOM pPAaOOTHI MO HCCIEAOBAHUIO CBONCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
Oo0IIMX MHTEPECOB W COTJIacOBaHMs MO3UIUH (0OCYXJIeHHs, 0OOMEH MHEHHMSIMH, «MO3TOBBHIE
MITYPMBI», KOOPJIWHAILIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENENSITh el AeATEIbHOCTH, IIIAHUPOBATh, OCYIIECTBISATH,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aTOPUTM JIEHCTBUH MTPH BHIMOTHEHUN 33 T1aHUN
C y4éTOM TONyYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMBIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OILICHUBATh COOTBETCTBUE MOIYYEHHOIO pe3yjIbTaTa 3asBJICHHON LI€JIH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPeJiaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



OOyJarOIMMUCST HAay4YHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBUM, crnenuduyueckue s
HpeI[MeTHOf/'I O6JIaCTI/I «XI/IMI/ISI)), BUbl ACATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, C€ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs MAacca, MaccoBas J0JIsl XUMUYECKOTO JJIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiusl, Kiaccudukanus
peakuuii: peakliuy COeAMHEHNUS, pEaKLUU Pa3IOKEHUs], PEAKIUHN 3aMELICHUs], peaKuu
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEILECTBA (IIPOLICHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

OTIpE/IENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COCTUHECHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble ¥ OonblIMEe NEPHOABI, COOTHOCHUTH
o0o3Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «lleprognueckas cucteMa XUMHYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE SJIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  NOJTBEp)KJash  ONWCAaHUE TpPUMEpPaMH  MOJIEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTU3alUI0, KIACCU(UKALIMIO, BBIIBJICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIE METOIbI IO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleloBaTh IMpaBUJiaM TIOJIb30BAHUSA XUMHUYECKOM TMOCYyAOH U  J1abOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
coOMpaHHui0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHUCIOPOJa), MPHUTOTOBICHHIO
PacTBOPOB € ONPEACIEHHON MAaCCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMyC, peHondTalenH, METUIIOPAHK U JpyTue).

K konny oOyueHus B 9 kiacce npeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHHS, XMMHYECKas pPEeaKius, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMBbIE pEaKLIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOW peakluu, MpeleabHO J0IMycTuMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o ¢opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYeCKasl) B HEOPraHWYeCKUX COEAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHUMAaHME: OMMCHIBATh U XapaKTepu3oBaTh TabiuuHyto ¢opmy [leproanueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHUTbH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPHOMUECKON TabInIIe, C YUCTIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKUX JIEMEHTOB (COCTaB U 3apsl sAapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uiye 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
Ipejienax MaJbIX IEPUOJO0B U IVIaBHBIX MOATPYII € yUETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIUPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIAITh YPABHEHUS 3JIEKTPOIUTUYECKON JUCCOLMALUMN KUCIIOT, LIEJI0YEN U CONEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I1OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMUMHUYECKOT0 AJIEMEHTA 10 (POpMYyJie COEIUHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a TakKe IpaBuUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB!
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, OOOOIIEHHEe, CHUCTEeMaTU3alUIO, BBIABICHUE NPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOIIOACHHUE, U3MEPEHUE, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peaybHBIN ¥ MBICTICHHBIH )



Knace 8

TeMarnueckoe rIaHUPOBaHUE

KonnvectBo yacoB B Heneno 2
KonndecTBo yacoB Bcero 3a yu4eOHBIN o 68

no xumuu

KommuectBo | Copepxanue ydeOHOI TeMBI OCHOBHBIE BUJBI JESITEIHHOCTH VYuér paboueit mporpammsl
aKaJgeMu4iec DNEKTPOHHEIE BOCIUTAHHS
N KHX YacoB, (b poBeIe)
/ HaumenoBanue OTBOMMBIX o0pa3oBaTeIbHEIC
n/n
pa3leNnoB U TeM Ha OCBOCHHEC pecypchl
KaYkI0T0 JUTSL KK TOM
pasznena u yueOHOI TeMbI
TEMBI
Paznen 1. [lepBoHayajibHble XUMUYECKUE MOHATHS
HpenMeT XUMHUHU. Ponn PaCKpBIBaTL CMBICJI ® YCTaHABJIUBATh JJOBEPUTEIID
XHUMHHU B JKHU3HH YEIOBEKa. HN3YyJaCMbIX ITOHATHH. HbI€ OTHOUIEHUN MEXIY
XuMus B cHCTEME HayK. PackpeiBaTh posik XuMHH B YUUTENEM U yYCHUKAMU,
Meroasl  mosHaHus B | PHUPOAC H XHU3HH HCJIOBCKA, CMOCOBCTBYOIIMX
xumun. Tena u Bemecrsa, C©C CBA3H € APYT'MMHI HayKaMH. MTO3UTUBHOMY BOCTIPUSTHIO
N Pa3znuyath uucThie BellecTBa N
X dusnaeckue csoifctea T L ONHOPOMHEIE yJaIrmuMucs TpeOOBaHUH
UMHS — Ba)KHas BeIIECTB. ArperaTHoe > p pochO yUauTens,
06IaCTh q HEOJIHOPOJIHbIE CMECH.
COCTOSIHUE BellecTB. YucThIe
CTCCTROSHAMIS 1 m Pazinuate  Qusuueckue u bubmmorexa LIOK aKTHBH3aLHH HX
BEIleCTBa M CMECH. MMO3HABATEIEHOM
11 . 5 C H 6 XUMHUYCCKUC SABJICHUA. https://m.edsoo.ru )
HPAaKTHYECKOM mocodet PABACHEHUA  ()penensTs NPU3HAKK | [7£21837¢ JIeSITeTBHOCTH;
JIeITeIbHOCTH cMmeceit. @dwu3HUeCcKHe H XUMHAYECKUX peakuuit u ® TO0YXKIaTh MKOJHHUKOB
YeoBeKa XHMHYCCKHE ABJICHMA. | yci1oBMs MX MpOTEKaHU. co0JII0/1aTh Ha ypOKe
Ipusuaku n  YCIOBUA | CpenoBaTh IpaBHIIAM 0OIIENPUHSATHIE HOPMBI
MPOTEKAHUS  XUMHYCCKHX .
p = [OJIb30BAaHUS  XUMHUYECKOH HOBCACHNA, IpaBHIIa
peakuuu. 0OIIEHNS CO CTAPUTUMH

3HAKOMCTBO C IIpaBHJIAMH
0e30macHOCTH U TIpUEMaMH
paboTel B XHMHYECKOH

MOCyZIoil W J1abopaTOpPHBIM
obopynoBanuem, a
npaBuWjlaM  oOpameHust ¢

TAKXEC

(yaurensamn) u
CBEpCTHUKAMHU
(IIKOJBHUKAMN);


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

s1abopaTopu .

JdemMoHcTpanuun

1. JlaGopatopHoe
o0opynoBaHue.

2. Paznuuneie BUJIBI
XUMHUYECKONTIOCYIBI.

3. OOpa3msl BemIeCTB.

4. CnocoObl pa3aeieHus
cMmecelr  (dpuIbTpOBaHHE,
BBIMTAPUBAHUE, JUCTHILIS-
s, XxpoMatorpadusi).
JlaGopaTopHble "
NMPaKTHYECKUE PADOTHI
Jlabopamopnble onvimul:

Omnucanue dbuznueckux
CBOMCTB BEIICCTB
Paznenenue cMecHu C
MOMOIIILIO MarHuTa.

llpaxmuueckue pabomui:
Ne 1. llpaBuna paboTel B

nabopatopur U MPUEMBI
oOpameHus c
abopaTOPHBIM
000OpyIOBaHUEM .

Ne 2. Paspgenenue cmeceit
(na NpUMEpPEe  OYUCTKH
MOBapEHHOM COJIN)

XUMHYECKHUMH BEIIECTBAMH B
COOTBETCTBUHU C UHCTPYKLMS-
MU o BBITIOJTHEHUIO
MPaKTUYECKUX PadoT.

HJ'IaHPIpOBaTI) U TMIpOBOIUTH
XUMHUYICCKHUMN OKCIICPUMEHT I10

U3YUYCHHUIO U ONHCAaHUIO
pusmueckux CBOWCTB
BEIIECTB, Ccroco00B
pa3aeneHus: CMECeHBEIIECTB.

Hcnons3oBaTh apu
BBIIIOJIHEHUU y4eOHBIX
3alaHUii W B IIpoliecce
HUCCJIEIOBATEIBLCKOM
AESITENbHOCTHU
Hay4YHO-IOITYIIPHYIO
JIATEPATYPY XHMHUYECKOTO
conep KaHus, CIIpaBOYHbBIC
MaTepuabl, pecypcsl
HnrtepHera.

BricTpauBaTh pa3BEpHYTHIC
MMMCHMEHHBIC u YCTHBIC
onopoi Ha
nHGOPMAIUIO U3 yUYCeOHUKA U

OTBCTHI C

CIIPaBOYHBIX MaTepualos,
IpaMOTHO HCIIOJb30BaTh
U3y4YECHHBIU NOHATUNHBIN

anmapaTKypca XUMHHU

® [IpUBJIEKATh BHUMaHHE
IIKOJILHUKOB K
LIEHHOCTHOMY aCIIEKTY
n3y4aeMbIX Ha ypoKe
SIBJICHUH,

OpTraHH30BBIBATH paboTy
IeTel ¢ COUaIbHO
3HAYNMOH nHpopManuei —
00CYXIaTh, BEICKA3bIBATh
MHCHHUE;

HCTIONIb30BaTh
BOCITMTATCJIbHBIC
BO3MOXKHOCTH COJICPKAHUS
y4eOHOTro IpeaMeTa uepes
JIEMOHCTPAIIHIO IETSIM
MPUMEPOB OTBETCTBEHHOTO,
IPaKAaHCKOTO ITOBEACHMUS,
MIPOSIBIICHUS
YEJIOBEKOITIO0HS 1
JI0OpOCepAEIHOCTH;

* HAY4YUTh yYaluxcs

aHaIM3UPOBATh, CPABHUBATD,
KOHKPETU3UPOBATH U
MPEACTaBIATh 00Pa3HO
BCJIMYHMHBI M (PaKTHI,
OTHOCSIIIHECS K
9KOHOMUYECKUM SIBIICHUSIM,
SIBJICHHSIM COLJHAIIBHOM U
OOLIECTBEHHOM KU3HH.

1.2

Bemecrsa u
XUMHUYCCKHUEC peaKum/I

15

ATOMBI U MOJIEKYJIBI.
XHUMHUYECKHE IIE€MEHTHI.
3HaKu (CUMBOJIBI) XHUMHYE-
CKUX 31eMeHTOB. IIpocThie u
CJIO)KHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE
y4eHHE.

Xumudeckas hopMmya.
BanenTHOCTH aTOMOB
XUMHUYECKHX 3JIEMEHTOB.
3aKOH ITOCTOSIHCTBA

IIpumensTh
€CTEeCTBCHHO-HAayYHBIC
METOJIbI TO3HaHUS (B TOM
qpcjie HaOIIoAeHHE,
MOJEIUPOBaHUE, dKCIe-
PUMEHT) U OCHOBHEIE
OoIepalry MbICJIUTEIbHON
JAesITeIbHOCTH (CpaBHEHHUE,
KiTacCU(UKALIHUS) JUIS
U3YYCHHUS BEIIECTB U
XUMHUYECKUX PEAKIIUIA.

Bbubnaunorexka [JOK
https://m.edsoo.ru
[7f41837¢c

. yCTaHaBJIHMBaTh
JIOBEPUTEIIbHBIC OTHOIICHUH
MEXIY YUIUTEIEM U
YUCHUKaMH,
CIOCOOCTBYIOIIHX
MTO3UTHBHOMY BOCIIPUSITHIO
ydamuMucs TpeOoBaHUH 1
IpoChO yuuTens,
AKTHBU3AIMU HX


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

cocTaBa BCIIICCTB.
OTHOCHUTENbHAsE aTOMHAas
macca. OTHOcUTEIbHAS
MOJICKYJISIpHAsI Macca.
MaccoBast mons
XHMHYECKOTO DJICMEHTA B
coeauHeHUU. DUBNYECKHE
1 XUMUYECKUC SIBJICHHS.
XuMuyeckasi peakius.
ITpusznaku

U YCJIIOBUS MPOTEKAHUS
XUMHUUYECKUX PEAKIIUH.
XuMudeckue ypaBHCHUS.
Tunel XUMHYESCKUX
peakiuii (coeuHeHus,
pa3JoXKeHUs, 3aMCIICHUS,
obMeHa).3aKoH
COXpaHEHUsI MacChl
BenrectBs.M. B. JlomoHocOB
— y4&€HBIH- SHIUKIIOTCANCT
JdemMoHcTpanuun
Du3ndYeCcKHue SIBICHUS
(pactupanue caxapa B
CTyTIIKe, KUIICHUE U
KOHZEHCAIUsI BOJBI U T. [T .)
XHUMHYECKHUE SIBICHUS
(ropeHue cBeud,
pa3JioKeHue caxapa,
B3aUMOJEUCTBUE CEPHOU
KHUCIIOTHI C XJIOPHUIIOM
Oapwsi, pa3noKeHUE
runpokcuaa meau(1l),
B3aHMMO/ICIICTBHE JKejie3a C
cepoi, B3auMOJeCTBUE
’)KeJe3a ¢ paCTBOPOM COJIH
menu(1l)).

OmnBbIT, WILTIOCTPUPYOIIUI
3aKOH COXPaHEHUs MacCCHI.
JlaGopaTopHble n
NMpaKkTH4YecKHe padoThl
Jlabopamopnuwvle onvimol:

PackpbiBaTh cMBICH
U3y4aeMBbIX MTOHATHH U
3aKOHOB W IMPUMEHATH 3TH
MMOHSITUSI IPU ONTUCAHUU
CBOMCTB BEMIECTB U UX
IpeBpaLICHUH.

Pazmuuats ¢pusndeckne u
XUMHYECKHEIBICHUS,
OOBSICHSITHh X CYLIHOCTH C
TOYKHU 3PECHUS
aTOMHO-MOJIEKYJIAPHOTO
yaeHus. Onpenenars
MPHU3HAKA XUMHUYECKHX
peakuuii, ycJIOBUSA HUX
MPOTEKaHUSI.

OOBSICHITH CYIIHOCTH
(bU3NYECKUX U XUMHYECKUX
SIBJICHUM C TOUKH 3PEHUs
aTOMHO-MOJIEKYJISIPHOTO
YUYCHHUSI.
Knaccudummponats
XHMHYECKHEe peakuuu (1o
YHCIIy M COCTaBy pearupy-
FOIIMX U 00pa3yIommxcst
BemiecTB). COCTaBIsITh
(opmyITEl OMHAPHBIX BEIISCTB
110 BAJIEHTHOCTH H
OIpeJIeIIATh BaJIGHTHOCTD 110
(dbopmyaMm BeIIECTB.
PaccraBnsaTe ko> pUMUEHTHI
B YPaBHEHUSIX XUMHYECKHX
peaxkuuii.

CrnenoBath npaBuiIam
IMOJIB30BAaHUSI XUMHUYECKOH
MOCYA0H ¥ Ta0OPaTOPHBIM
o0opya0oBaHUEM, a TAKXKE
MpaBWJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHUH
C MHCTPYKIUSIMU 110
BBITIOJTHEHHIO J1a00PaTOPHBIX
XUMHYECKHX OIBITOB.

T03HABaTEIbHOU
JIeATEeNIbHOCTH;

. moOyX/1aTh
IIKOJILHUKOB COOJIIOATh Ha
YpOKe OOILIEeTTPUHSATEIE HOPMBI
HOBE/ICHHUS, TPaBUIIA
OOIIEHHUS CO CTApIINMU
(yuuTensaMun) v CBepCTHUKAMU
(IIKOTBPHUKAMH),

. MIPUBJICKATh
BHUMaHHE IITKOJIBHUKOB K
LCHHOCTHOMY aCIIEKTY
N3y4a€MbIX Ha YPOKE
HBHeHHﬁ, OpraHn30BbIBATH
paboTy eTei ¢ COIHaIbHO
3HAYUMOI nHpopManueit —
00CYXIaTh, BEICKA3bIBAThH
MHEHHUE;

. HCTIONIb30BATh
BOCITUTATEIbHBIC
BO3MOXKHOCTH COZIE€PKaHUS
y4ebHOTro npeaMeTa gepes
JIEMOHCTPALIUIO IETAM
MIPUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO MOBEJICHUS,
NPOSIBJICHUSI YEJIOBEKOIIO0HS
1 100pOCepAETHOCTH;

* HAYYUTb yHaluxcs
aHAIN3NUPOBATh, CPABHUBATD,
KOHKPETHU3UPOBATh U
MIPEACTaBISTE 00pa3HO
BCIIMYUHBI U q)aKTI)I,
OTHOCSIIIHECS K
OKOHOMMHYCCKUM ABJICHUAM,
SIBJICHUSIM COLIMAIBHOMN 1
OOIIIeCTBEHHOM KU3HH.




Uroro no pazgeny

20

IIpumepsl puznyecKux
SIBJICHUH (TI1aBJICHUE
BOCKa, TasTHUE JIbJa).
[IpuMepsl XUMUYECKUX
SIBJICHUH (TIpOKaIMBaHNE
MEIHOU NPOBOJIOKH,
B3auMMOJICHCTBUE Mea C
KHCJI0TOH). Moaenn aToMOB
A MOJIEKYI.
Bovtuucnenun

— OTHOCHUTEJIbHOM
MOJIEKYJISIpPHOM MacChl
BEIIECTB;

MacCCOBOM J0JIHA
XHUMHYECKOI0 3JIEMEHTa

1o ¢opMyJie COSTUHEHUS

Hcnons3oBaTh npu
BBITTIOJTHEHUHU y4EOHBIX
3aJlaHUl U B Ipolecce
HCCIeN0BaTENbCKOM
JEeATEIbHOCTH.
HAyYHO-TOMYJISIPHY IO
JIUTEPATyPy XUMHUUECKOTO
coZlep KaHus, CIPaBOYHbBIE
MaTepHalbl, peCypChl
Hurepnera.

BricTpauBaThs pa3zBEpHYyTHIE
MMMCbMEHHBIC U YCTHBIE
OTBETHI C OIIOPOU Ha
nHpopMaruio U3 yueOHUKa U
CIIpaBOYHBIX MaTE€pHAJIOB,
rpaMOTHO MCHOJIb30BaTh
U3YYEHHBIA MOHATUUHBIN
anmnapaTKypca XUMHHU

» MOKA3bIBATh OOYYAIOIIMMCS
CBSI3b MPEAMETa C UICTOPHUEN U
MPaKTUYECKUM MPUMEHEHHUEM
B JKU3HU
® MHUIIMUPOBATH U
O KABATh
HCCIIEIOBATEIBCKYIO U
MIPOEKTHYIO NeATEIFHOCTD
IIKOJBLHUKOB

21

Bosnyx. Kucnopon.
[TonsiTre 06 okcuaax

Bo3ayx — cmecsh razos.
CocraB Bo3nyxa.Kucnopon
— BJIEMEHT | MPOCTOE
BerecTBo. O30H —
ajmoTponHas Mmoauduka-
HsT KUCII0POa.
Haxoxnenne xuciopoma B
npupone, Gundeckue u
XUMHYECKHE CBOMCTBA
(peakuu OKUCIICHUS,
ropeHue) . Y cioBus
BO3HHUKHOBCHUS U
MpEeKpaIeHUus TOPCHUS.
TToustue

00 oKcHaax.

Croco6sI OTydeHUs
KHCJIOpOJia B TabopaTopuu
W POMBIIIJICHHOCTH.
ITpumenenue kuciopoa.

Paspnen 2. BaxkHeiilue npeacraBuTe/ M HEOPraHMYeCKMX BelecTB

PackpbiBaTh cMBICH
U3y4aeMbIX [IOHSATUH U
NPUMEHSTh 3TH NOHSITHUS TIPU
OIIMCaHUU CBOMCTB BEILIECTB
U UXIIPEBPAILECHUN.
XapakTepu3oBaTh
(onuCHIBaTH) COCTaB BO3AYyXa,
(pusmdeckue U XUMHYECKUE
CBOICTBA KHCJIOpOAA,
CITOCOOBI eT0 MOJTYYSHUS,
NIPUMEHEHHUE U 3HAUECHUE B
IpUPOJIe U )KU3HU YEIOBEKa.

CpaBHUBaATh peakUUU
TOpPEeHUs] UMENIEHHOTO
OKHCIJICHHSI.

Cob6upath npubOpsI IS
MOJIy4YEeHUSIKUCIOPOAa
(BBITECHEHHEM BOIBI U
BO3yXa).

Bbubnnoreka I[JOK
https://m.edsoo.ru
[7f41837¢c

. YyCTaHaBJIHMBATh
JIOBEPUTEIIbHBIE OTHOIIEHUHI
MEXTY YUUTEIEM U
YYEeHUKaMH,
CIOCOOCTBYIOIINX
MTO3UTHBHOMY BOCTIPHUSITHIO
y4YamuMucs TpeOOBaHUH H
POCKO yuuTens,
aKTUBH3AIUH UX
[I03HaBaTEJILHON
JeSITeTbHOCTH;

. o0y /1aTh
MIKOJIBHUKOB COOTIOAATh Ha
YpOKe OOMICTIPHHSATHIC HOPMEI
MTOBEICHYSI, IPaBUIIA
OOIIEHUS CO CTAPIINMU
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KpyrosopoTxkucnopoaa B
MIpUpOLE.

TerutoBoii addexT
XUMHYECKOHN peakiuu,
MIOHSITHE O
TEPMOXUMHIECKOM
YpaBHEHUH, DK30- U
SHAOTEPMHUUECKHUX
peaknusax. Tonauso
(HedTh, yroyib U MeTaH).
3arpsi3HEeHHE BO3IyXa,
CcTOCOOFI ero
MpeIOTBpaICHHUS.
Ycunenne napHUKOBOIO
¢ dekra, pazpyiicHue
030HOBOTO CJIOS.
JdemMoHcTpanun
B3aumopneiictBue
docdopa, cepor

U KeJle3a ¢ KUCIOPOJIOM
(BO3MOKHOHMCTIOIB30BaHUE
BHUJICOOITLITOR).
OmpeneneHue coaepKaHUs
KHCJIOpOJia B BO3IYyXE .
OIIBITEHI,
JIEMOHCTPHUPYIOIINE
YCIJIOBUSIBOSHUKHOBEHUS U
MIPEKpaIeHUs] TOPEHUSI.
JlabopaTopHbie u
NpaKkTH4YecKHe padoThl
JlabopamopHruviu onvim:
O3HaKOMJICHHE C
ob6pasziamMu OKCUIO0B.
Ilpakmuueckas paboma:.
Ne3. TlonydyeHnue u
coOmpaHHue KUCIIOpo/a,
U3y4YEeHHUE ero CBOMCTB.
Bovtuucnenun

— MOJIEKYJISIPHOM MacChl
KHCJIOpoaa

W 030Ha Ha OCHOBAaHUU

Pacrio3HaBaTh ONBITHBEIM
IIyTEM KMCJIOPOM.
Hcnonp30BaTh XUMHYECKYIO
CHUMBOJIMKY IS COCTaBICHUSA
(opmyn BemecTs,
MOJIEKYJISIPDHBIX ypaBHECHHUH
XUMHYECKHUX peaKkLui ¢
ydacTHEM KHCJIOPOaA.

OOBSCHSTH CYITHOCTH
DKOJIOTUYECKUX MPOOIeM,
CBSI3aHHBIX C 3arpsI3HEHUEM
BO3IyXa.

CrnenoBaTth npaBuiIam
Oe3omnacHoOi paboThHI B
1abopaTopuu MpH
HCIIOJb30BAHUU XUMUYECKOU
nocyasl 1 000pydOBaHUs, a
TaK>ke MpaBUiIaM OOpaIeHus
C TOPIOYMMH BelIeCTBaMHU B
OBITY.

IInanupoBath 1
OCYWIECTBJIATH Ha NIPaKTHKE
XUMHYECKHE IKCIIEPUMEHTHI,
MIPOBOAVTE HAOIIOACHUS,
JIeJaTh BBIBOJIBI 1O
pe3yJbTaTaM dKCIICPUMEHTA.

YyacTBOBaTh B COBMECTHON
paboTes rpymre.

Hcnonp3oBaTh 1Ipu

BBITIOJTHEHUHN y4EOHBIX
3aJjlaHUi U B Ipolecce
HCCIeN0BaTENbCKOMN
JEeATEIbHOCTH.
Hay4HO-IOIYJISIPHY O
JIMTEpaTypy XMMHUYECKOIO
CcoJeprKaHusl, CIIPABOYHbIE
MaTepHualibl, pecypchl
Hntepnera.

BricTpauBaTh pa3BEpHYyThIE

(yuuTensaMun) v CBEpCTHUKAMHA
(IIKOJIBHUKAMH);

. MPUBJICKATh
BHHMaHHE [IIKOJIBHUKOB K
LIEHHOCTHOMY aCTIEKTY
U3y4aeMbIX Ha ypoKe
SBJICHUH, OPTaHU30BBIBATH
paboty mereit ¢ conuanbHO
3HAYNMOI nHpopManuei —
00CYXIaTh, BEICKA3bIBATh
MHEHUE;

. UCIIOJIb30BaTh
BOCIIUTATCIILHBIC
BO3MOXKHOCTH COJICPIKaHUsI
yueOHOro MpeaMeTa yepes
JEMOHCTPALUIO IETAM
MIPUMEPOB OTBETCTBEHHOTO,
TPa’KIaHCKOTO TTOBEJCHUS,
TIPOSIBJICHHUST YETIOBEKOIIOOMS
1 100pOCepAETHOCTH;

* HAYYUTb yHalIuxcs
aHaIM3UPOBATh, CPABHUBATD,
KOHKPETU3UPOBATH U
MPEACTaBIATh 00Pa3HO
BEIMYHHBI U (aKTHI,
OTHOCSIIIIHECS K
9KOHOMHUYECKHUM SIBIICHUSIM,
SIBJICHUSIM COITHAJIbHON M
OO0IIECTBEHHON JKU3HH.
IMOKa3bIBATh O6y‘-Ia}OHH/IMCH
CBA3b NIPEAMETA C UICTOPUEH U
MPaKTUICCKUM MPUMECHCHUEM
B )KU3HU

® UHULIMMPOBATH U

O IICPIKUBATH
HCCIIEI0BATENbCKYIO U




aTOMHOM MacChI
XUMHYECKOI'O dJIEMEHTa

IMUCbMEHHBIC U YCTHEIC
OTBETHI C ONOPOH Ha
nHopManHio n3 yaeOHUKa U
CIPaBOYHBIX MaTEPHUAJIOB,
TPaMOTHO HCTIOJIH30BATh
U3y4YEHHBINM NOHATUNUHBIN
anmapar Kypca XuMHUH

MPOCKTHYIO ACATCIIBHOCTDH
IIKOJIBHUKOB

2.2

Bonopon. ITonstue o
KHCJIOTaX M COJIAX

KonunuectBo BewmecTna.
Mous. MonsipHas macca.
3akoH ABorazapo.
MonsipHbIil 00BEM ra3os.
Pacuétel mo xumuueckum
YPaBHEHUSIM .
JdemoHncTpanus

OO0pa3Ibl BEIIECTB
KOoTu4decTBOM 1 MOITb
Bovtuucnenusn

— 00BéMa, KoTHYeCcTBa
BEILIECTBA I'a3alo ero
U3BECTHOMY KOJIMYECTBY
BEIIeCTBa WJIN 00BEMY;
— 00BEMOB ra3oB o
YPaBHEHHUIO pEaKILIuU Ha
OCHOBE 3aKOHa 00BEMHBIX
OTHOILIEHU ra3oB

PackpriBaTh CMBICT
U3y4aeMbIX MMOHATHHN 1
MIPUMEHSTH 3TH MOHATHS IPHU
OIMCaHUN CBOWCTB BEIIECTB
W UX IpEeBpalleHU.
XapaKkTepu3oBaThb
(onuchiBaTh) pU3NYECKUE U
XUMHUUYECKHUE CBOMCTBA
BOJZIOpOJIa, CIIOCOOEI €T0
MOJIyYeHUs, IPUMEHEHHE.
Cobupatpe ipubop mist
MOJIy4EeHUsI BOAOPO/IA.
Hcnonp30BaTh XUMHUYECKYIO
CHUMBOJIMKY JUISI COCTaBJICHUS
¢popmyn BemecTs,
MOJICKYJISIDHBIX ypaBHEHHUH
XUMHYECKHNX peaKkInii c
ydacTHeM BOJOpOa.
CrenoBaTh IpaBHiIaM
Oe3zonacHOM pabOTHI B
JabopaTopHu IpH
HCITOJIb30BAHUM XUMHYECKON
mocy1sl 1 060pyoBaHUs, a
TaK>ke MpaBujIaM OOpamieHus
C TOPIOYMMH BEIIECTBAMU B
OrITy. [ImanupoBats u
OCYIIECTBJISTh Ha MPaKTUKE
XUMHYECKHE dKCIIEPUMEHTHI,
MPOBOAUTH HAOIIONSHHUS,
JIeJaTh BBIBOJIBI 1O
pe3yJibTaTam 3KCIIEpUMEHTA.
YyacTBOBaTh B COBMECTHOU
pab6ote Brpynre. PackpeiBars
CMBICJ U3y4aeMBbIX ITOHATHI
W IIPUMEHSITh 3TH NOHSITHSI, a

Bbubnnoreka I[JOK
https://m.edsoo.ru
[7f41837¢c

. yCTaHaBIHMBAThH
JIOBEPUTEIIbHBIC OTHOLICHUH
MEXIY YIUTEIEM H
YYCHUKaMH,
CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCTIPHUSATHIO
y4damuMucs TpeGoBaHuil u
poCkO yuuTels,
AKTHBU3AIMU HX
MIO3HABATENILHOU
JeATEeIBHOCTH;

. o0y /IaTh
IIKOJIEHUKOB COOIIOaTh Ha
ypOKe OOLIEeTTpUHSATEIE HOPMBI
TIOBEACHMSI, TIPaBHIIa
OOIIIEHHS CO CTApIINMHU
(yuurensaMun) ¥ CBEpCTHUKAMU
(IIKOJIBHUKAMH);

. MIPUBJIEKATh
BHHMaHHE [IIKOJbHUKOB K
LICHHOCTHOMY aCIIeKTy
M3y4aeMBIX Ha ypOKe
SIBJICHU, OpPraHN30BbIBATH
paborty zeTeii ¢ coruanbHO
3HAYUMOH nHpopManuei —
00CyX1aTh, BHICKAa3bIBATh
MHEHHE;

. HCTIOTBb30BaTh
BOCTINTATEIIbHbIC
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TaK)Ke€ W3y4EHHbIE 3aKOHBI U
TEOPHUU IJISI PELICHUS
pacu€THBIX 3aj1ad4.

BrruyncnsaTe MOJSAPHYIO Maccy
BEIECTB; KOITUYECTBO
BeIIeCTBa, OOBEM Ta3a, Maccy
BEIIECTBA;

ITpoBoauTs pacu€Tel O
YpaBHEHUSIM XHUMHUYECKHUX
peakiuii: KoJIn4ecTBa,
00bEMa, Macchl BEllecTBa I10
U3BECTHOMY KOJIMYECTBY,
00BEMy, Macce peareHTOB
HWJIHA OPOAYKTOB PEaKIUH.
BricTpanBath pa3BEépHyThIC
MMMCbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOM HA UH-
bopmanuro u3 yueOHuKa u
CIIPaBOYHBIX MATEPHAJIOB,
IpaMOTHO HUCIOJIb30BaTh
U3YYEHHBIA MOHATUWUHBIN
anmapaTt Kypca XUMUH

BO3MOKHOCTH COJICPKaHHS
y4eOHOT0 MpeaMeTa uepes
JIEMOHCTPAIIHIO JICTAM
MPUMEPOB OTBETCTBEHHOTO,
rpaxIaHCKOTO TIOBEACHUS,
TIPOSIBJICHUS YCIIOBEKOIIOOHS
1 100pOCepaeIHOCTH;

* HAYYUTD yUJaIIuXxcs
aHATM3UPOBATh, CPABHHUBATE,
KOHKPETHU3UPOBATh U
MIPEICTaBIATh 00pa3HO
BEJIMUUHBI U (aKThl,
OTHOCSIIIHECS K
SKOHOMHYECKHUM SIBIICHUSM,
SIBJICHUSIM COLIMATBHOM 1
OOIIECCTBEHHOM YKU3HU.
MOKa3bIBaTh 00YYarOIUMCS
CBSI3b IIPEAMETa C UCTOPHEH U
MPAKTHICCKUM MPUMCHEHUEM
B JKH3HU

® UHUIIMHPOBATH H

O IIePKUBATH
HCCIICIOBATEIbCKYIO U
MPOCKTHYIO JESITEIbHOCTD
[IKOJIEHUKOB

2.3

Bopa. PacTBopbl.
TTousitne 00
OCHOBAaHUAX

dusnyeckue CBOMCTBA
BOIBI . AHAIU3 U CUHTE3
— METOObI U3yYCHUS
COCTaBaBOJIbI.
XHUMHUYECKHE CBOMCTBA
BOJBI (peaKIuy
MeTalllaMH, OKCUIaMU
METaJJIOB U HEMETAJIJIOB).
CocTaB OCHOBaHHI.

ITonarue 00 MHAN-KAaTOpax.

Bona xak pactBopuTens.
PactBopsl. PacTBOpuMOCTD

PackpbiBaTh cMBICH
U3y4yaeMbIX MOHITUN U
OPUMEHSTh 3TH NOHSITHUS NIPU
ONHCAaHUH CBOMCTB BENICCTB
U UXTIPEBpAILEHUH.
XapakTepnu3oBaTh
(pusmyueckue u XUMUIECKUEC
CBOMCTBA BOJIbI, €€ POJIbKAaK
pacTBOpPUTEISL B MPUPOIAHBIX
npoieccax.

CocTaBisTh YpaBHEHUS

Bbutnuorexa IIOK
https://m.edsoo.ru
[7f41837¢

. yCTaHaBIHMBAThH
JIOBEPUTEIIbHBIC OTHOIICHUH
MEXIY YUUTEIEM U
YUCHHUKaMH,
CIOCOOCTBYIOIIHX
MO3UTHBHOMY BOCHPHSITHIO
ydamuMucs TpeOoBaHUH 1
IpoChO yuuTens,
AKTHBU3AIMU HX
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BEIECTB B BOJE.
Hacsimennsie u
HEHACBIIIEHHBIE PACTBOPHIL.
MaccoBasi 107 BellecTBa
BpAacTBOpE.

Pons pacTBOpOB B nipupoze
U B )KM3HU YEJIOBEKA.
Kpyrosopot Boabl B
npupoje.3arpsi3HeHue
mpupoAHEIX Boa. OxpaHa u
OYHCTKa NPUPOIHBIX BOJ.
JdemMoHcTpanuun
ONEeKTPOIIN3 BOJBI; CUHTES
BOJIBI; B3aUMOJICHCTBHE
BoIbI ¢ MeTasutamu (Na,

Ca) (BO3MOXHO
HCIIOJIb30BaHUE
BHCOMATEPHUAIIOB).
PacTtBOpeHue BeecTs ¢
pazinuuHon
PacTBOPUMOCTHIO.
Hccnenosanue pacTBOpoB
KHCJIOT U LIEJIoYEer ¢
MOMOIIBIO MHAUKATOPOB.
JlabopaTopHbie u
NpaKTHYecKUuepadoThl
Ilpaxkxmuueckas paboma.
Ne 5. IIpurorosnenue
pacTBOPOB C ONpEACIEHHON
MaccoBOM nonei pac-
TBOPEHHOI'O BEIECTBA.
Bovtuucnenusn

— C HCIOJb30BaHUEM
MMOHSTHS «MacCOBasl TOJs
BEIIECTBA B PacCTBOpPE»

XUMHUUYECKUX pPEAKLIUN C
YYaCTHEM BOJIBI.
OOBACHATH CYyITHOCTH
SKOJIOTHYECKUX ITPOOIICM,
CBSI3aHHBIX C 3arps3HCHUEM
TIPUPOTHBIX BOJ, CIOCOOBI
OYHCTKH BOJBI OT MMPUMECEH,
MEpHBI IO OXpaHe BOJ OT
3arps3HCHUS.
IInanupoBaTth u
OCYIICCTBIISITh HA TIPAKTUKE
XUMHUYECKHE dKCICPHUMEHTEIL,
MPOBOJUTH HAOIIOACHUS,
neJIaTh BBIBOBI 11O
pe3yJibTaTaM dKCIICPUMCHTA.
CrenoBath NpaBHIaM
Oe3omnacHoil paboTHI B
J1abopaTOPHUH TIPH UCTIOTB30-
BaHUU XPIMI/I‘-IGCKOIZ HOC}’I{LI u
o0opyIoBaHHSI.
6 IIpoBOAUTE BBIUMCIEHUSA C

NIPUMEHECHUEM TIOHSITHS
«MaccoBasi [0 BEIECTBa B
pacTBope» .

6 Vcnoib30BaTh Mpu
BBINIOJTHEHUH yUeOHBIX
3aJlaHU{ U B IIpoIiecce
HUCCIEN0BATENbCKON
JIeATEIILHOCTH
HayYHO-TIOIYISAPHYIO
JUTEPATyPy XUMHUIECKOTO
coneprKaHusl, CIIpaBOYHBIE
MaTepHaibl, pecypchl
HNnrtepHera. BeicTpauBars
pa3BEpHYTHIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOIl HA
nHpopMarurio u3 yaeOHUKa U
CIIPpaBOYHBIX MaTE€PHAJIOB,
IpaMOTHO MCHOJIb30BaTh
U3Yy4YCHHBIN OHATUWHBIN
anmapaTKkypca XUMHHU

T03HABaTEIbHOU
JIeATEeNIbHOCTH;

. moOyX/1aTh
IIKOJILHUKOB COOJIIOATh Ha
YpOKe OOILIEeTTPUHSATEIE HOPMBI
HOBE/ICHHUS, TPaBUIIA
OOIIEHHUS CO CTApIINMU
(yuuTensaMun) v CBepCTHUKAMU
(IIKOTBPHUKAMH),

. MIPUBJICKATh
BHUMaHHE IITKOJIBHUKOB K
LCHHOCTHOMY aCIIEKTY
N3y4a€MbIX Ha YPOKE
HBHeHHﬁ, OpraHn30BbIBATH
paboTy eTei ¢ COIHaIbHO
3HAYUMOI nHpopManueit —
00CYXIaTh, BEICKA3bIBAThH
MHEHHUE;

. HCTIONH30BaTh
BOCITUTATEIbHBIC
BO3MOXKHOCTH COZIE€PKaHUS
y4ebHOTro npeaMeTa gepes
JIEMOHCTPALIUIO IETAM
MIPUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO MOBEJICHUS,
NPOSIBJICHUSI YEJIOBEKOIIO0HS
1 100pOCepAETHOCTH;

* HAYYUTb yHaluxcs
aHAIN3NUPOBATh, CPABHUBATD,
KOHKPETHU3UPOBATh U
MIPEACTaBIATE 00pa3HO
BCIIMYUHBI U q)aKTI)I,
OTHOCSIIIHECS K
OKOHOMMHYCCKUM ABJICHUAM,
SIBJICHUSIM COLIMAIBHOMN 1
OOIIIeCTBEHHOM KU3HH.
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OCHOBHEBIE KJIaCChI
HEOPTaHMYECKUX
COEIMHEHU N

11

Conu (cpenHue):
HOMCHKJIaTypa, CIOCOObI
TMOJTY4YCHUS,
B3aNMOJIEHCTBUE COJIEH C
MeTallJlaMU, KUCIIOTaMU,
mieJIoYaMy U COJISIMU.
I"eneTudeckast CBI3b
MeXAy KiaccaMu
HEOPTaHHUICCKHUX
COEIMHEHUMN.
JdemoHcTpanun

O0pa3nbl HEOPraHUISCKUX
BEIIECTBPa3THIHBIX
KJIACCOB.

B3aumoneiictBue pactBopa
CEepHOUKUCIIOTHI C OKCHIIOM
menu(1l).

Peakuus neliTpanuzauuu .
BrIiTecHenue ogHOro
MeTalula IPpYTUM U3
pacTBopa COJIn.
JlaGopaTopHble u
NMpPaKTHYECKHEPAOOTHI
Jlabopamophvle onvimol.
BzaumonericTBre KHCIOT C
metanamu . [loinydyenue
HEPACTBOPHUMBIX
OCHOBaHHUH.
BzaunmonelictBrue
HEPACTBOPHUMBIX

KrnaccudumupoBatb
n3ydaeMbIe BEIISCTBa I10
COCTaBYy M CBOMCTBaM.

CocTaBisaTh GopMyb
OKCHJIOB, KHCJIOT, OCHOBaHUM,
coieil M Ha3pIBaTbUX IO
MEXIyHapOJHOM
HOMCHKJIAType .

ITporuo3upoBaTh CBOMCTBA
BEIIECTB HAOCHOBE OOIIMX
XUMHUYICCKUX CBOUCTB
HU3yYEeHHBIX KIJIACCOB/TPYIIT
BEIIIECTB, K KOTOPHIM OHU
OTHOCSTCS.

CoCTaBJISITh MOJICKYJISIpPHBIC
YpaBHCHHS PEaKIuii,
UJLTIOCTPUPYIOTIIUX
XMMHUYECKHE CBOWCTBA U
CITOCOOBI MOy YCHHUS
BEIIECTB U3YYCHHBIX
KJIaCCOB/TPYIIN, a TaKXe
MOATBEPKIAIOIINX
T€HETUUYECKYIO0 B3aUMOCBS3b
MeX1y HUMU. [Ipon3BoanuTH
BBIYMCIICHUS IO YPaBHEHUSIM
XAMHUYECKUX PEaKIIHi.
IlnanupoBats u
OCYIIECTBIISITh HA MIPAKTHUKE
XUMHUYECKHUE IKCIIEPUMECHTEI,
MPOBOJAUTH HAOIIOJIECHUS,

Bbubnnoreka [JOK
https://m.edsoo.ru
[7f41837¢c

» MOKa3bIBaTh OOYYAIOUTMMCSI
CBSI3b MPEAMETa C UICTOPHUEN U
MPaKTUUECKUM MIPUMEHEHHEM
B JKU3HU
® MHUIIMUPOBATH U
O KABATh
HCCIIEIOBATEIBCKYIO U
MIPOEKTHYIO NeATEIFHOCTH
IIKOJBLHUKOB

. yCTaHaBJINBATh
JIOBEpUTEIIbHBIE OTHOIIEHUI
MEXIY YUUTENIEM U
YUCHUKaMH,
CIOCOOCTBYIOIIUX
NO3UTHBHOMY BOCHPHSTHIO
y4aluMucs TpeOoBaHuil n
pOCKO yuuTes,
AKTHBU3AIMN UX
TI03HABATENbHON
JIeATeIIbHOCTH;

. mo0yX/1aTh
IIKOJIBHUKOB COOIOAATh Ha
ypoKe OOIIenPUHSATHIE HOPMBI
MOBE/ICHHUS, TPaBUIIA
OOIIIEHHS CO CTapIINMU
(y4uTensiMu) v CBEpCTHHKAMU
(IIKOJTBHUKAMH);

. HIPUBJIEKATh
BHUMaHHE IIKOJIbHUKOB K
LIEHHOCTHOMY aCTIEKTY
U3y4aeMbIX Ha ypoKe
SIBJICHH I, OPraHU30BbIBATh
paboTy JeTeii ¢ conuagbHO
3HaYNMO nHpopManuei —


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

Hroro no pazneny

OCHOBaHHMM C KMCIOTaMH. JcjaaThb BBIBOABI I1O O6Cy)1(,[laTB, BBICKAa3bIBaTh

PaznmorxxeHue rugpokcuaa pe3yJibTaTam 3KCIIEpUMEHTA. MHEHHE;

menu(1l) mpuaarpeBanun. CrnenmoBaTh IpaBWIaM . HCTIONB30BATE

Ilpakmuueckas paboma.: | Ge30nacHOM paGoOThI B

Ne 6. Penrenue naGopaTopun Ipu BOCIIMTATEJIbHBIC

SKCIEPUMEHTANILHBIX UCIOJIb30BAHMH XUMHYECKOI BO3MOKHOCTH CO/ICPKaHNA

3aaa4 I1o TeMeE ocybl U O60pyI[OBaHI/I$[. y‘Ie6HOFO npeamMeTa 4epe3

«OCHOBHBIE KJIACCBI Hcnonp3oBaTte nnpu JIEMOHCTpPALHUIO NETAM

HCOpraHH9CCKUX BBITNIOJTHCHHHU Y4COHBIX HpPUMEPOB OTBETCTBEHHOTO,

?Ziiiffep:z; i‘liiizﬂn 1 B Hpomecce IPakIaHCKOTO TIOBEIEHHS,
JI0OBaTEJILCKOM

— [0 ypaBHEHUSIM HEATETBHOCTH TIPOSIBJICHUS YETIOBEKOIIOOMS

XUMHYECKUX PEaKIUi 1 100pOCepAECTHOCTH;

Hay4YHO-TTONYJISIPHY IO

JINTEPATYPyY XMMHUYECKOI'O ¢ HaAy4IHTb yqalInXCAa
coneprKaHUsl, CIPaBOYHbIE aHAIM3UPOBATh, CPABHUBATD,
MaTepHaibl, pecypchl KOHKPETU3HPOBATh U
Hnrepnera. TIPECTABIATE 0OPA3HO

BricTpanBaThk pa3BEpHYyTHIE
IMNMCbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOU Ha

BEJIMYUHBI U (aKThl,
OTHOCSIIECS K

WHOOPMAITHIO U3 YUeOHUKA U SKOHOMHYECKHM SIBJIEHHUSIM,
CIIPAaBOYHBIX MaTEpHUajoOB, SIBJICHHUSIM COITMAILHOM 1
TPaMOTHO HUCIIOJb30BATh OGIIECTBEHHOM KH3HH.

U3YYECHHBIA MOHATUUHBIN
anmapaTKypca XMMHHU.

MOKa3bIBaTh 00YYarOIUMCS
CBA3b NIPEAMETA C UICTOPUEH U
IIPAKTUYECKUM IPUMEHEHUEM
B KU3HU

® UHULIMUPOBATh U
MOIEeP>KUBATh
HCCIIEJ0BATENLCKYIO U
MIPOEKTHYIO JIEATENLHOCTh
LIKOJbHUKOB

30

Paznen 3. llepuoauyeckuii 3axod u [lepuoanyeckas cucrema xumuueckux jiementos /1. H.
Menpeneea. CTpoenne aToMoB. XumMudeckasi CBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE
peakuuu




3.1

Ilepuonuueckuit
3aKOH H
[Tepuoanueckas
CHUCTEMa XUMHUYECKHUX
snemeHnToB Jl. U.
Menneneesa.
CtpoeHnue atoma

[TepBble MONBITKH
KJIaccu(puKammu
XUMHYECKUX 3JIEMEHTOB.
[TonsiTre o rpymnmax
CXOIHBIX 3JIEMEHTOB
(memoYHBIC U
II€JIOYHO3EMEIbHBIE
METaJlTbl, TAJIOTEHBI,
WHEPTHBIE Ta3bl).
DJIeMeHTBI, KOTOphIe
00pa3yroT amdpoTepHBIC
OKCHUIBI ¥ TUAPOKCHUIBI.
Ilepuonnueckuii 3aKkoH u
Ilepunoanueckas cucrema
XHUMHUYECKHUX 3JIEMEHTOB
J. . Menneneena.
Ilepuonsl, rpynisi,
noArpynmsl. usndeckui
CMBICJI TOPSIKOBOTO

PaCKpI)IBaTL CMBICJI

NEPUOANICCKOTO3aKOHa.

ITorumMaTh CYIIECTBOBAaHUEC

NEePUOTUIECKON
3aBHUCUMOCTH CBOWMCTB
XUMHUYIECKHUX DIIEMEHTOB
(M3MeHeHre paxuycoB
aTOMOB H
SIIEKTPOOTPHUIIATEIHFHOCTH)
U UX COEIUHEHHH OT
TIOJIO’KEHHST B IEPUOTUIECKOM
CHCTEME W CTpOCHHUsIaTOMA.

YcranaBnuBaTh CBsI3b MEXKAY

MMOJIOKEHHUEM DJIEMEHTA B
MMEPUOAUIECKON cucTemMe u
CTpOCHHEM ero aToma (CocTaB
U 3apsia sapa, oOliee 4Yrucio
AJIEKTPOHOBH PAaCIIpE/ICIICHUE
HUX IO JISKTPOHHBIM CIIOSIM).

HOMepa JIeMeHTa, HoMepoB IIporHo3upoBaTe xapakTep

TIepHOIa U TPYIIHL.
Ctpoenune atomoB. CocTaB
aTOMHBIX s11ep. M30TOnBL
Onexktponbl. CTpoeHue
3JIEKTPOHHBIX 000JI0YEK
atoMoB niepBbix 20
XHMHUYECKHX 3JIEMEHTOB
Ilepuonnueckoil cUCTEMBI
J. . Menneneena.

U3MEHEHHS CBOMCTB
3JIECMEHTOB U UX COEJIUHEHUI
MorpynraM 1 nepuojam
Ilepuonnuyeckoi CUCTEMBI.

XapakTtepu3oBaThb
XUMHUYICCKHE 3JIEMEHTHI
OepBBIX TpEX TIEPHUOOOB,

KaJius, KaJlblIusa 1o nux

XapakTepucTHKA nojoxeHuto B [lepuonnueckoit
XUMHAYecKoro aiemeHTa no | cucteme . 1I. Menneneesa.

€To HOJIOXKCHUIO B CrnenoBath npaBUiIamM
ITepuonnyeckoii cucreme Oe3omacHoOit paboTsl B
H. 1. Menneneena. naGoparopuu npu

3HagyeHne
INepuonnyeckoro 3akoHa
u Ilepuoanueckoit
CHUCTEMBI XUMHYECKHX
3JIEMEHTOB JUUIsI Pa3BUTHS
Haykd U npaxtuku. . Y.

HCIIOJIb30BaHUN XHUMHUYECKOM
mocyAsl 1 00OpyIOBaHUA.

BricTpauBaTh pa3BEpHYyTHIE

IMMCbMEHHBIE U YCTHHIE
OTBETHI C OIOPON Ha
nHpOopMaurio U3 yaeOHUKa U
CIPaBOYHBIX MaTEPHAJIOB,
rpaMOTHO HCIIOJIb30BaTh

bubaunoreka [JOK
https://m.edsoo.ru
[7f41837¢c

. yCTaHaBIIMBATb
JIOBEPUTEIIbHBIC OTHOLICHUH
MEXKIY YUUTENIEM U
YUCHUKaMH,
CIIOCOOCTBYIOIIUX
TIO3UTHBHOMY BOCHPHSTHIO
yYamuMucs TpeOOBaHUH
pOCKO yumuTens,
aKTHUBH3AIMU HX
M03HABATENBHOM
JesATeIbHOCTH;

. no0yXaath
HIKOJILHUKOB COOJIOAATh Ha
YpOKe OOLIEeTTPUHSATEIE HOPMBI
IMOBEACHU:, ITpaBUJIa
OOILEHNUS CO CTAPIINMHU
(yuuTensaMun) v CBEpCTHHKAMU
(IIKOTBHUKAMH);

. NPUBJICKATh
BHHMaHHE IIKOJbHUKOB K
LEHHOCTHOMY aCIIeKTy
N3y4a€MbIX Ha YPOKE
ﬂBHeHHﬁ, OpPraHn30BbIBATH
paboty neteit ¢ conuanbHO
3HaYMMOI nHpopManueit —
00CcyX1aTh, BHICKAa3bIBATh
MHEHHE;

. UCIIONB30BaTh
BOCIHTATEIbHBIC
BO3MOXKHOCTH COZI€PKaHUs
y4eOHOTro npeaMeTa yepes
JIEMOHCTPALIUIO IETIM
MIPUMEPOB OTBETCTBEHHOTO,
TPpAXIAHCKOT'O IMTOBEIACHUA,
TPOSIBJICHUS YEIOBEKOIIO0NS
1 T00pOCEepCIHOCTH;
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3.2

XuMmuueckas CBSI3b.
OKHCIIHTENBHO-
BOCCTAaHOBMTEIbHEIC
peakuuu

MenneneeB — y4EHBIN,
MeJaror U rpakIaHuH.
JdemMoHcTpanuun
KopoTkonepuognas u
JUTHHHOTICpHOAHAST (DOPMBI
Ilepuonnyeckoit cucTemsbl
XUMHYCECKUX DIIEMCHTOB
J. . Menneneesa.
O3HakoMJIEHHE C
o0pa3maMu MeTajIoOBH
HEMETAJLJIOB .
JlabopaTopHbie u
NMpaKTHYeCKHe padboThl

Jlabopamopruviu
BzaumoneiictBue
THAPOKCHIA UHKA c
pacTBOpaMHU  KHCJIIOT H©
niejgogeit

U3Y4YCHHBINA MOHATUWHBIN
anmnapaTkKypca XUMHUH.

Hcnonp3oBaTh opu

BBINIOJTHCHUH YICOHBIX
3aJaHUH TEKCTHl yU4eOHUKA,
CIIpaBOYHBIC MaTEPHAIIBI
(ITeprogngeckyro cucTeMy
XUMHIYECKuX 3jieMeHToB J[. U.
MewnneneeBa, TaOIUILy
pacTBOPUMOCTH KHUCIIOT,
OCHOBaHUI1 1 cojeil B BOJE,
3IEKTPOXUMHUUYECKUM psiji
HanpspKEHUM MeTaJlIoB).

onwim: 0 Hcrons3oBaTh Ipu

BBIIIOJIHCHU N y‘{e6HI)IX
3aJlaHUi U B IIpoLecce
HCCIIeO0BaTEIbCKON
AEeSATCIbHOCTH
Hay4YHO-IIONMYJISIPHYIO
JUTEpaTypy XHUMHYECKOI'O
coAep)KaHUsl, CIpaBOYHbIE
MaTepuaibl, peCypchl
MNuTepHera

DIEeKTPOOTPHUIIATEIBHOCTH
aTOMOBXHUMHYECKUX
3JICMCHTOB.

XuMHuUecKas CBsI3b
(noHHas, KOBaJICHTHASA
MoJIsSIpHasi U KOBaJIEHTHAas
HenoJisipHas). CTeneHpb
OKHCIICHHUS.
OKHUCIIUTETFHO-BOCCTAHOBHT
ensHbIe peakuuu (OBP).
IIpoueccel okuUCHEHUS U
BOCCTaHOBJICHHS .
OxucnuTenu u
BOCCTAHOBHTEIIH.
JdeMoHCcTpanuu
OKHUCIUTEIHHO-BOCCTAHOB
UTEIILHBIE PEaAKIIUH:
TOpEHUe, peakiuu

OmnpenensiTe CTENCHb
OKHCJICHHS] XUMHYECKOTO
aJIeMeHTa Mo (GopMyJIeero
COEIMHEHHSI.

OmnpenensiTe SJIEMEHT
(BelecTBO) — OKHUCIUTENb U
3JIEMEHT (BEIIECTBO) —
BOCCTAaHOBUTEIIb.

OOBSICHATH CYLIHOCTh
MIPOLIECCOBOKHCIIEHUS 1
BOCCTaHOBJICHHSI.
CocTaBasTh SIEKTPOHHBIN
OamaHc ¢ y9€ToM 4dmucia
OTJAHHBIX U NMPUHSITBIX
AJIEKTPOHOB.

CocTaBisTh ypaBHEHHE
OKHCJIMTEIIEHO-BOCCTAHOBUTEII
BHOM pEaxkIyi.

butnuoreka IIOK
https://m.edsoo.ru
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* HAY4YUTh y4alluXcs
aHAJIM3UPOBATh, CPAaBHUBATE,
KOHKPETH3HPOBATh U
HPE/ICTABIATH 00pa3HO
BEJINYUHBI U (aKThl,
OTHOCAIINECS K
SKOHOMHUYECKUM SIBICHHSM,
SBICHUAM COLUAIIBHON 1
OOIIECTBCHHON JKU3HH.
MOKa3bIBaTh 00YYarOIUMCS
CBA3b IIPEAMETa C UICTOPHUEH U
MPaKTUYECKUM MPUMEHEHUEM
B JKU3HU

® MHUIMUPOBATH U

MO AEP>KUBATh
HCCIIEOBATENLCKYIO U
MPOEKTHYIO NEATENLHOCTh
IIKOJbHHUKOB

. YyCTaHaBIHUBATh
JIOBEPUTEIbHbIE OTHOIICHUHI
MEXIy YIUTEIEM U
YYEeHUKaMH,
CIOCOOCTBYIOIINX
MTO3UTHBHOMY BOCTIPHUSITHIO
y4YamuMucs TpeOOBaHUH H
POCKO yuuTens,
aKTUBH3AIUH UX
[I03HaBaTEJILHON
JeSITeTbHOCTH;

. o0y /1aTh
MIKOJIBHUKOB COOTIOAATh Ha
YpOKe OOMICTIPHHSATHIC HOPMEI
MTOBEICHYSI, IPaBUIIA
OOIIEHUS CO CTAPIINMU
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Pa3i10KE€HUA, COCANHECHUA

Hcnonp3oBaTh npu
BBIITOJIHEHUH y4eOHBIX
3aJlaHU{ TEKCTHI y4yeOHHKa,
CIpaBOYHBIC MaTepHUaIbl
(mepuoaMIecKyo CHCTEMY

XUMHIYECKHuX 3jieMeHToB J[. U.

MewnneneeBa, TaOIUILY
pacTBOPU-MOCTH KHCIIOT,
OCHOBAaHWM H coJIcH B BOJE,
AIICKTPOXUMHUYCCKUMN Psily
HanpsHDKEHU MeTaJIoB)

(yuuTensaMun) v CBEpCTHUKAMHA
(IIKOJIBHUKAMH);

. MPUBJICKATh
BHHMaHHE [IIKOJIBHUKOB K
LICHHOCTHOMY aCITIEKTY
H3y4aeMBIX Ha ypOKe
SBJICHUH, OPTaHU30BBIBATH
paboty mereit ¢ conuanbHO
3HAYNMOI nHpopManuei —
00CYXIaTh, BEICKA3bIBATh
MHEHUE;

. UCIIOJIb30BaTh
BOCIIUTATCIILHBIC
BO3MOXKHOCTH COJICPIKaHUsI
yueOHOro MpeaMeTa yepes
JEMOHCTPALUIO IETAM
MIPUMEPOB OTBETCTBEHHOTO,
TPa’KIaHCKOTO TTOBEJCHUS,
TIPOSIBJICHHUST YETIOBEKOIIOOMS
1 100pOCepAETHOCTH;

* HAYYUTb yHalIuxcs
aHaIM3UPOBATh, CPABHUBATD,
KOHKPETHU3HPOBATh U
MPEACTaBIATh 00Pa3HO
BEIMYHHBI U (aKTHI,
OTHOCSIIIIHECS K
9KOHOMHUYECKHUM SIBIICHUSIM,
SIBJICHUSIM COITHAJIbHON M
OO0IIECTBEHHON JKU3HH.
IMOKa3bIBATh O6y‘-Ia}OHH/IMCH
CBA3b NIPEAMETA C UICTOPUEH U
MPaKTUICCKUM MPUMECHCHUEM
B )KU3HU

® UHULIMMPOBATH U

O IICPIKUBATH
HCCIIEI0BATENbCKYIO U




IPOEKTHYIO JEATENbHOCTD
HIKOJIBHUKOB
Bubnuorexa I[JOK
HUroro mo pasmeny 15 https://m.edsoo.ru
[7f41837c
Bbubaunoreka [JOK
PesepBHOe Bpems 3 https://m.edsoo.ru
[7f41837c
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
Kmace 9
KommuectBo wacoB B Henmenmo 2
KonungectBo yacoB Bcero 3a yueOHblii rog 68
Ne HaumenoBanue | Komuuec Conep:xanue yueOHOM TeMBbI OcHOBHBIE BU/BI IESTENBHOCTH OnekTpoHHbIE | Yuér paboueil nporpaMMel
pa3zienoB U TeM TBO (mudpoBbIe) | pocrUTAHHS
n/n aKajeMu o0Opa3oBaTenb
4eCKUX HEIE PEeCypCHI
9acoB, TUIST KaxK oM
OTBOAUM y4eOHOH TeMBI
BIX Ha
OCBOEHHE
Ka)k0To
paszena
" TCMBI

Pa3gen 1. BeliecTBo H XMMHYECKHE PeaKIUU
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11

IToBTOpEHue u
yIIyOIleHIe
3HAHUM
OCHOBHBIX
paszeson
Kypca 8
Kjacca

Ilepuoanueckuii 3aKOH.
Ilepuoanueckasicucrema
XUMHUYECKUX DJIEMEHTOB

J. . MenneneeBa. CTpoeHue
aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHHUM CBOMCTB
XUMHUUYECKUX BJIEMEHTOB MEPBBIX
TpEX MTEPUOAOB, KaJIAs, KAJTBIIHS
U UX COEIUHEHUHN B
COOTBETCTBUM C IMOJO0KEHUEM
3JIEMEHTOB B IEPUOANYECKON
CHCTEME U CTPOCHHUEM HX
aTOMOB.

Kiraccudukanus u
HOMEHKJIaTypa
HEOPraHWYEeCKUX BEIIESCTB
(MexayHapogHas U
TpHUBHUANbHASA). XUMHYECKUE
CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3JINYHBIM
KJIaccaM HEOPraHUYEeCKUX
COCJIMHEHUN, UX TeHETHUYECKas
CBSI3b HEOPTraHUYECKUX
BEIIECTB.

CTpoeHue BemecTBa: BUIBI
XUMHYECKONCBSI3U U THUIBI
KPUCTAJUINYECKUX PELIETOK.
3aBHCUMOCTh CBOWMCTB
BEIIIECTB OT UX CTPOCHHUSI.
JdemoHcTpanumn

1. Moaenu KpUCTaIUTHISCKUX
PELIETOKHEOPTaHUUECKUX
BEIIECTB.

2. KopoTkoriepuogHast u
JUTMHHOTIEpHOIHAST (POPMBI
Ilepuonuyueckoil cucTemMbl
XUMHUYECKUX 31emeHToB /. 1.
Menjneneena

XapakTepu3oBaTb XUMHUUYECKHE
3JI€MEHTHI NIEPBBIX TPEX
HEepPUOIOB, KaJIUs U KaJblHUs MO
HX IIOJOXXCHHIO B
Ilepuonuueckoit cucreme 1. U.
MeHnneneena.
KnaccudwuimpoBats U Ha3bIBaTh
HEOpraHUYECKHUE BEIeCcTBa
U3Y4YEHHBIX KJIAaCCOB.
OnuceIBaTL 00IIIHE
XUMHYECKHE CBOMCTBA BENICCTB
Pa3auYHBIX KJIACCOB,
NOATBEPKAAaTh CBOUCTBA
OpuMepa-MU MOJEKYJISIPHBIX
YpPaBHEHUN XMMHUYECKUX
peakuui.

OnpenesnsiTe BUJ XUMUUYECKOHU
CBSI3U UTHUI KPUCTAIIIMUYECKOMN
PELIETKY BElIEeCTRA.
IIporuo3upoBaTh CBOKWCTBaA
BENIECTB B3aBHCHUMOCTH OT UX

Bubnuoreka
IIOK
https://m.eds

CTPOEHMUSI.
BricTpanBaTh pa3sBEpHyThIE 00.ru/7f41a6
[MMCHMEHHBIE U YCTHBIE OTBETHI C 36

oropoi Ha nHQPOpMAaIHIO U3
y4eOHHMKa U CIIPaBOYHBIX
MaTepuaaoB, TPaMOTHO
HCHOJIb30BAaTh U3yUYE€HHBIN
NOHSATUUHBINA anmnaparkypca
XUMHM.

Hcnonp3oBaTh NpU BEINOJIHEHUH
y4eOHBIX 3aJaHUi U B IIpoIlecce
HCCIeN0BATENbCKOMN
JeATENbHOCTHU
Hay4YHO-IOIYJISIPHY IO
JIUTEPATypPy XUMHUYIECCKOIO
coAep KaHusl, CIIpaBOYHbIE
MaTepHaibl, pecypcChl
NuTepHeTa

. yCTaHaBJINBATh
JIOBEPUTEIIbHBIE OTHOLICHUMH
MEXAY YUUTEIEM H
YYEHUKAMH,
CIOCOOCTBYIOIINX
MIO3UTHBHOMY BOCHIPHUSITHIO
ydaIrmuMucs TpeOOBaHUH U
pochO yUIuTens,
AKTHBU3AIMN HX
MO3HABATEILHON
JIeSITENIbHOCTH;

. no0yXaaTh
HIKOJIBHUKOB COOJIOATh Ha
YpOKe OOIIETPUHSThIE HOPMBI
MOBE€ACHUA, IpaBUJIa O6H_ICHI/I§I
CO CTapIIMMU (YUYUTEIIMH) U
CBEPCTHUKAMU
(IIKOTHPHUKAMMU);

. MIPUBJICKATh
BHUMaHHE IIKOJHHUKOB K
[IEHHOCTHOMY aCIIEKTY
HA3y4aeMBbIX Ha YPOKeE
ﬂBJ’IeHHﬁ, OpraHnu30BbIBATH
paboTy aeTeit ¢ conuanbHO
3HauMMoOit nHdopmanmei —
00CyX1aTh, BBICKA3bIBATh
MHEHHUE;

. HCIIOJIb30BATh
BOCITUTATEIIbHBIE
BO3MOXKHOCTH COJ/ICPXKAHUS
y4eOHOTro IpeaMeTa 4epes
JIEMOHCTPAIIHIO IETSIM
IIPUMEPOB OTBETCTBEHHOTO,
TPaAXIaHCKOIO IMOBEACHUAA,
MIPOSIBICHUS YEIIOBEKOTIO0NS
1 100pOCepASTHOCTH,
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* HAYYUTh y4aIIuXcs
aHaJIM3MPOBATh, CPABHUBATD,
KOHKPETU3UPOBATh U
MPE/ICTAaBISITH 00Pa3HO
BEJINYMHBI U (PaKTHI,
OTHOCAIIHECS K
9KOHOMHUYECKHM SIBICHUSM,
SIBIICHUSIM COLIAIbHON U
00IECTBEHHO KU3HH.
MOKa3bIBaTh 00yYaIOIINMCS
CBA3b IIPEAMETA C UCTOPUEH U
MPaKTHYECKUM ITPUMEHEHHEM
B )KU3HU

® UHUIIUUPOBATH U
TIOJI/IePKUBATh
HCCIIEOBATEIbCKYIO U
MPOEKTHYIO JESTEIFHOCTD
IIKOJIbHAKOB

1.2

OCHOBHEBIE
3aKOHOMEPHOC
TH
XUMHUYCCKUX
peakuuit

Kitaccudukamusi XHMHYECKUX
peaKnMi o pa3IudHbIM
mpu3Hakam (1o 4ucily u
COCTaBY Y4YaCTBYIOIIHX B
pEaKIuy BEIIEeCTB, 110
TermroBoMy 3P ¢eKTy, 1Mo
U3MEHEHUIO CTENEHEN
OKHCJICHUSI XUMHUYECKUX
3JIEMEHTOB, 110 0OPaTHUMOCTH,
MO YYacCTHIO KaTaliu3aTopa).
DK30- U 3HIOTEPMHUYECKHUE

peaKmuu, TEPMOXUMUIECKUE
ypaBHeHus. Ilonstue o
CKOPOCTH XMUMHUYECKOU
peakuuu. [lousitue o
TOMOTE€HHBIX U T'eTepPOreHHbIX
peakuusx. [lousatue 06
00paTUMBIX. 1 HEOOPATUMBIX

PackpsIBaTh CMBICT U3y4YaeMBbIX
MMOHSITUI ¥ IPUMEHSITh 3TH
MMOHSTHS IPU ONTUCAHUU
CBOMCTB BEILIECTB U UX
npeBpalieHU.
Knaccudpunuponars
XHUMHWYECKHE PEaKIIuN 10
Pa3IUYHBIM IIPU3HAKaM.

YcraHaBAMBaTh 3aBUCUMOCTh
CKOPOCTUXUMHUYECKOH
pE€aKIuu OT PA3ITUIHBIX
(haxTOpoB.

IIporno3upoBaTh BO3MOXXHOCTHU
MPOTEKAHUS XUMUYECKHUX
MPEBPAIICHUI B Pa3JIUYHBIX
ycnoBusix. Onpenensars
OKHCIIUTENIF U BOCCTAHOBHUTEIH

B OBP.

Bubnauoreka
1IOK
https://m.eds
00.ru/7f41a6
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. yCTaHaBJINBaTh
JIOBEPUTEIbHBIC OTHOLICHUH
MEXY YUUTEIEM H
YUCHHUKAMH,
CHOCOOCTBYIOIINX
MO3UTHBHOMY BOCIIPHUSITHIO
ydaIruMucs TpeOoBaHUH U
pochO yUauTens,
AKTHBH3AINN HX
TIO3HABaTEJILHON
JIeSITEIIbHOCTH;

. no0yXaath
IIKOJIbHUKOB COOII0IaTh HA
YpOKe OOIIENPUHATEIE HOPMBI
MOBEJ/ICHHS, PABUIIA OOLICHUSI
CO CTapIINMU (YUYUTEISIMH) U
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XUMHYECKUX PEaKIUsX.
ITouaTHE 0O XUMHUYECKOM
paBHOBecun. MakTOpHI,
BJIMSIIONINE HAa CKOPOCTH
XUMUYECKON peakiuu u
[IOJIOKEHUE XUMUUYECKOTO
paBHOBeECHSI.
OKHCIIUTEIEHO-BOCCTAHOBUTEND
HBIC PEeaKIUU (AJICKTPOHHBIN
OaJlaHC OKHUCIIH-
TEJILHO-BOCCTAHOBUTEIBHOM
peakuum).

— KOJIMYECTBA BEIIECTBA,
00bEMa B MacChl pearcHTOB
WTH MPOAYKTOB MO YPaBHEHUSIM
XUMHUYECKHUX PEaKIUi

CocTaBisTh dJIEKTPOHHBIN
OalaHCPEaKIIUU.

IIpou3BOAUTH BBIYUCIIEHUS IO
XUMHUUYECKUM YpaBHEHUSM.

BricTpauBaTs pa3BEépHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI
C ormopoit Ha MHpOPMALIHIO U3
Y4eOHHKA U CIIPABOY- HBIX
MaTepuanoB, TPAMOTHO
HCHOJIb30BaTh HU3yYE€HHBIN
NOHSTUMHBIN annaparkypca
XHUMHUHU.

Hcnone3oBaTh npu
BBITIOJTHEHUHU y4EOHBIX
3aJjaHUH U B Ipolecce
HCCJIEN0BATEIIBLCKONI
JEeSITEIbHOCTH
Hay4HO-IOIIYIAPHYIO
JUTEPATYyPy XUMHYECKOIO
coneprKaHUsl, CIIPaBOYHbIC
MaTepHuansl, pecypchl
Nutepuera

CBEPCTHUKAMU
(ILIKOJIBHUKAMH);

. TIPUBJIEKATh
BHUMaHHE IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIEKTy
H3y4aeMbIX Ha ypOKe
SIBICHUH, OPraHU30BbIBATH
paboTy neTeii ¢ conuaibHO
3HAYNMOH nHpopMannei —
00CyXIaTh, BEICKA3bIBATh
MHCHHUE;

. HCIIOJIb30BaTh
BOCTIUTATEIIbHbIC
BO3MO>KHOCTH COJICPKAHUSA
yueOHOro npeaMeTa yepes
JIEMOHCTPAILHIO JAETIM
IIPUMEPOB OTBETCTBEHHOTO,
Ipa’kAaHCKOTO ITOBEACHMUS,
MIPOSIBIICHUS YETIOBEKOTFOOHS
1 100pOCEepACHHOCTH;

* HAYYUTh yUalIuxcs
aHAJTN3UPOBATh, CPDAaBHUBATb,
KOHKPETU3UPOBATh U
MIPECTaBIATh 00pa3HO
BEJINYMHBI U (PaKTHI,
OTHOCSIIHECS K
SKOHOMHYECKHM SIBJICHUSIM,
SIBIICHUSIM COLIMAIBHON U
00IIIeCTBEHHON KU3HH.
MTOKa3bIBaTh 00yUJaIOIINMCS
CBS3b IIPEAMETA C UCTOPUEN U
MPaKTHYECKUM ITPUMEHEHHEM
B )KU3HH

® UHUIIMUPOBATH U

MOAJIEP>KUBATh
HCCIICAOBATEIBCKYIO U




MPOCKTHYIO ACATCIBHOCTDH
IIKOJIbHUKOB

13

DNEKTPOTUTH
qyecKast

Jucconuanus.

XHUMHUYECKHe
peakiuu B
pactBopax

Teopus anexTpoIuTUYESCKON
JUCCOLIMAINU. DICKTPOJIUTHI U
HeaJIeKTpoauThl. KaTnonsl,
aHUOHBIL. MexaHu3M
JUCCOLIMAIIUU BEIIECTB C
pa3iIuYHbIMU BUIAMU
XUMHYecKor cBs3u. CTeneHb
nucconunanuu. CUiabHbIe U
cirabbie PIEKTPOIHUTHI. Peakim
HOHHOTO OOMEHa, YCIOBHS HX
nporekaHus. loHHbIe
YpaBHEHUS peaKIyil.
XUMHUYECKHUE CBOMCTBA KUCIIOT,
OCHOBaHUI U CcOJIeil B CBETE
MpeACTaBICHUN 00
3JIEKTPOJIUTHUECKON
nuccoumanuu. CpenapactBopa.
ITonsaTue o ruapoan3e coneil.
KauecTBeHHble peakiuu Ha
KaTUOHBIN aHUOHHBI.
JdemoHcTpanun
DyekTprudeckKasi IpoBOIUMOCTb
pacTBOPOB BELIECTB; IBMXKEHUE
HOHOB B DJIEKTPUYECKOM IIOJIE.
OnbIThl, WIJTIOCTPUPYIOLIUE
MNpPU3HAKU NPOTEKAHUS
peakIuii HOHHOTO OOMEHa.
OnBITH IO OTIPEACTICHUIO
cpelbl B pacTBOpax cojeH
(xnopuaa HaTpusi, kKapOoHaTa
HATPHUS, XJIOpHAa IIHHKA).
JlabopaTopHble U NMPaKTHYECKHE
padoThI

Jlabopamopmulii onvim:
Peaknuu monHOTO OOMEHA B
pacTBOPaxXdIESKTPOIUTOB:
cynsdara meau(ll) u ménoun,
KapOoHaTa HaTPUs U COJIsI- HOU

PaCKpLIBaTI) CMBICJI U3yYaceMbIX

HOHATUH, a TaKXKE CMBICII
TEOPUHU DIEKTPOJIUTUUECKOU
JTUCCOITHAITHH.

OOBSICHITH TIPUYNHBI
SIIEKTPOTPOBOTHOCTH BOJIHBIX
pacTBOpPOB.

CocTaBaiaTh ypaBHCHUS
AUCCOLMAIIMUKUCIIOT, IIejIoueit
M coJiel, IMOJIHbBIC U
COKpaméHHbIe HOHHBIC
YpaBHCHUSIXUMHUIECKUX
peaknuii HOHHOTO OOMeEHa.

[ImanupoBaTh U OCYHICCTBIISTH
Ha TIPaKTUKE XUMHYECKUE
OKCIICPUMECHTBI, IPOBOJAUTH
HaOIIOICHUS, AelIaTh BHIBOIBI

110 pe3yJibTaTaM 3KCIICPUMCHTA.

CrnenoBaTh paBWIaM
Oe3ormacHo paboTHI B
naboparopuu pu
HCHOJIb30BAaHUU XUMHUUYECKOU
MocyZibl U 00OpyIOBaHUS.

[Ipon3BOUTE BBIYUCICHHS IO
XHMHUYECKHUM YPaBHEHHSIM.
BricTpauBaTe pa3BEépHyThIE

IINCbMCHHBIC U YCTHBIC OTBCThBI C

onopoii Ha nHpOPMAIUIO U3
y4eOHHMKa U CIIPAaBOYHBIX
MaTepuanaoB, TPaMOTHO
HCHOJIb30BAaTh U3yUYE€HHBIN
NOHATHUUHBIN annapaTKypca
XUMUH.

Hcnone3oBate npu

BBIIIOJTHCHU U y‘{e6HLIX 3aﬂaHHI>i

H B IpoIlecce
HCCJIEIOBATEIHLCKOMN

Bubnnoreka
LHOK
https://m.eds
00.ru/7f41a6
36

. yCTaHaBINBaTh
JIOBEPUTEIIbHBIC OTHOLICHUH
MEXIY YIUTEIEM H
YUCHHUKAMH,
CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPHUSITHIO
ydamuMucs TpeOoBaHui U
poCkO y4uuTels,
AKTHBH3AIMN HX
MIO3HABATEILHON
JIeSITEIbHOCTH;

. mo0yK1aTh
IIKOJILHUKOB COOMI0OAaTh Ha
YpOKE OOLIETTPUHSTEIE HOPMBI
MOBE/ICHHS, PABUIIA OOLICHUS
CO CTapIINMU (YUYUTEISIMH) U
CBEPCTHUKAMHU
(IIKOIBHUKAMH);

. NPUBJIEKATh
BHUMaHHE IIKOJILHUKOB K
LIEHHOCTHOMY aCTIEKTY
n3y4aeMbIX Ha ypOKe
SIBIICHUH, OPraHN30BbIBAThH
paboTy zeTelt ¢ coruanbHO
3HaYNMOH nHpopManuei —
00CyX1aTh, BBICKA3bIBATh
MHEHHUE;

. UCIIOJIb30BaTh
BOCITUTATEIIbHBIE
BO3MOXKHOCTH COJ/IEPXKAHUS
y4eOHOT0 IpeaMeTa 4epes
JIEMOHCTPAIIHIO JIETSAM
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KHUCJIOTBI, PEaKIUs
HEeUTpaau3auumuMexay
TUAPOKCUIOM KaJIUs U
COJISHOM KHUCJIOTOH.
Ilpakmuueckas paboma:
Ne 1. Pemenue

JIesSITeIbHOCTHU
Hay4HO-IOMYISIPHYIO
JIUTEpaTypy XUMHUECKOTO
coaeprKaHusl, CIIpaBOYHbIC
MaTepHuaibl, pecypchl

TIPUMEPOB OTBETCTBEHHOTO,
IPasKAaHCKOTO MMOBEACHHUS,
MPOSIBJICHUS YETIOBEKOTIOOUSI
1 100pOCEepICUHOCTH;

VnTepHera. * HAYYHTDb y4alIUXCs
SKCIEPUMEHTAIBHBIX 33724 110 aHATH3MPOBATH, CPABHHUBAT,
Teme. KOHKPETHU3UPOBATH U
Botuucnenusn
o ypaBHEHHAM MIPEICTaBIATE 00pa3HO
XMMHUUYECKUX pPEeaKIni BEJIMYUHBI U (DaKTI,
OTHOCSIIHECS K
SKOHOMHYECKUM SBIICHHSM,
SIBJIGHUSIM COIIMAIIbHOM U
0OIIECTBEHHO KU3HU.
» TOKA3BIBaTh O0YUYAIOMIHMCS
CBsI3b IIPEIMETa C UCTOPHEH U
MPAaKTUIECKUM IIPUMCHEHUEM
B KU3HU
® UHUIIMUPOBATH U
MOAJIEP>KUBATh
HCCIIEeIOBATENLCKYIO U
MIPOEKTHYIO NEATEeIHLHOCTh
IIKOJTbHUKOB
Hroro no pazneny 17
Pa3nen 2. HemeTra/Jibl 4 X COeIUHEHUSI
OO0mas XxapakTepuCTHKa OOBSICHITH 00IIIHE . yCTaHABJINBATh
O6mas ZagggeHOBé(?)cofe};HOCTn 3aKOHOMEPHOCTH B H3MEHEHUHU JIOBEPHUTENBHEIE OTHOIICHHUIH
T HHUA aTOMOB 3THUX CBOUCTB HEMETAJIJIOB U UX
XapaKTepueT 3JIEMEHTOB, XapaKTEepHBIC IS COeIWHEHUH B TIpeaeaax MajablX Bubnnorexa | MEHAY YHHTCIEM |
Ka HHUX CTCIICHN OKMNCJICHUS. MEPUOJIOB U TJIABHBIX HOATPYHII LOK yHeHHKaMH,

2.1 XUMHYECKHX 4 Crpoenue u pu3ndecKkue ITepHoIHYECKOl CHCTEMBI https://m.eds = CTOCOOCTBYIOIIIX
3JIEMEHTOB CBOMCTBA NPOCTBHIX BEIIECTB —  XPMUYSCKUX 3ICMEHTORBC 00.ru/7f41a6 | TO3MTHBHOMY BOCTIPHATHIO
VIIA-rpynmsl. ZaBJ;‘I;I?TI;gBI'{;(]?MH%CKHe y48TOM CTPOEHHS UX ATOMOB. 36 yuaIumucs TpeGoBanuii 1
Fanorens: puMepe X1opa XapakTepuzoBarhb GHU3NUECKHE 1pocsG yuurens,

(B3anmo/eHCTBHE C METa/UIaMH,
HEeMEeTaJIJIAMU, [IIEJIOYaMH).

U XUMHUYECKHE CBOHCTBA
IIPOCTHIX BCUICCTB I'aJIOTCHOB

AaKTUBHU3alIUH UX
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Xnoposonopon. ConstHast
KHUCJIOTa, XUMHUYECKHUE
CBOICTBA, MNOJyUYEHUE,
npumeHenue. KauecTBeHHbIe
peakiny Ha TaJIOTeHUI-HOHEL.
JeWcTBue xiaopa u
XJIOPOBOAOPO/1a Ha OPraHUu3M
yenoBeKka. BaxxHelimue
XJIOPHUABI U UX HAXOXKICHHUC B
mpupone.

JdemMoHcTpanuu
Buneomarepualbl: rajJoreHbl U
UXCOCTUHECHUS.

OOpa3upl XJIOPUIOB.
JlabopaTopHble M NpaKTHYeECKHe
padoThI

Jlabopamopnuwiii onvim:
Pacnio3HaBaHmEe XJIIOPUA-UOHOB.
Ilpaxmuueckas paboma:

Ne 2. [TomydeHue COJSTHOM
KHUCJIOThI, U3y4YeHHUE €€ CBOMCTB.
Bovtuucnenusn

— TIO YpaBHCHHAM
XUMHUYCCKHX pPEaK-Iuii, eCIIr
OJIMH U3 PEearcHTOB JIaH B
U30bITKE;

00BEMOB T'a30B MO YPAaBHEHUIO
peakIMy Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIIICHU Ta30B

(Ha mpuMepe XJIOpa) U CI0KHBIX
BELIECTB (XJIOpOBOIOPOAA,
XJIOpHa HATPUsI), CIIOCOOBI UX
HOJIYYCHUSI, IPUMCHCHHUE U
3HAYCHHUE B MPUPOJIC U )KU3HU
Yej0BeKa.

OrmnpenensiTh raJlOreHUI-UHOHbI B

pacTBope.

I[MnanupoBaTh M OCYIIECTBIISITH
Ha MPaKTHKE XUMHYECKHE
IKCIIEPUMEHTHI, MMPOBOJUTH
HaOII0AeHUs, AeIaTh BBIBOEI IO
pe3yibpTaTtam 3KCICPUMCHTA.

CrnenoBath npaBwiaM 0e30macHOM
pabotrel B J1abopaToOpHH  TpH
HUCIOJIb30BAHUN XUMHYECKOU
ocyasl U 060pyA0BaHUS.

BricTpauBaThs pa3zBEpHYyTBIE
MMUCBMEHHBIC U YCTHBIE OTBETHI C
oropoi Ha HHPOPMALHIO U3
Yy4eOHHMKa U CIIPaBOYHBIX
MaTepHajioB, TPaMOTHO
HCITOJIB30BaTh U3yYCHHBII
HOHSTHUHHBINA annaparkKypca
XUMHH.

HWcnone3oBaTth npu
BBITIOJITHEHUH YUYEOHBIX 3alaHUN
U B IIpoIlecce
HCCIEN0BATEIbCKON
JIeSITeIbHOCTHU
HAYYHO-IIOIYJISIPHY IO
JINTEpaTypy XUMHYIECKOTO
cozep KaHMs, CIIpaBOYHbBIC
MaTepHalbl, PeCypChl
WnrtepHera.

MO3HABATENBHON
JIeSITEeIbHOCTH;

. no0yxaaTh
IIKOJILHUKOB COOMIOaTh Ha
YPOKe OOLICPUHSTEIE HOPMBI
MOBE/ICHHS, TIPaBUIIa OOLICHUS
CO CTapIIUMH (YIUTEISIMH) U
CBEPCTHUKAMU
(IKOTHHUKAMMU);

. MIPUBJICKATh
BHHMaHUE IIKOJIEHHKOB K
LIEHHOCTHOMY aCIIEKTY
HA3y4aeMBbIX Ha YPOKeE
)IBHeHHﬁ, OpraHn30BbIBATH
paboTy neTel ¢ coluaIbHO
3HauYMMOil nHpopmanuei —
00CyX1aTh, BEICKa3bIBaTh
MHEHHE;

. HCIIOJIB30BAaTh
BOCIIMTATEIIbHBIC
BO3MOHOCTH COJCPIKAHUS
y4eOHOro npeaMeTa yepes
JIEMOHCTPAIIHIO IETSIM
IIPUMEPOB OTBETCTBEHHOTO,
TpaXXJaaHCKOIr'o MOBEACHUA,
IIPOSIBICHUS YEIIOBEKOTIO0US
1 J00pOCepAeYHOCTH;

* HAYYHTh yYaIIUXCS
aHaJIM3UPOBATh, CPABHHUBATH,
KOHKPETHU3UPOBATh U
MIPE/ICTABISITE 00pPa3HO
BCJIMYUHBI U q)aKTBI,
OTHOCSIIHECS K
O9KOHOMHUYCCKHM SABJICHUAM,
SIBJICHUAM COHHaJ’[BHOﬁ )5
0OIIeCTBEHHO KU3HU.




2.2

Oo6mas
XapaKTepUCTH
Ka
XUMHUYECKHX
3JIEMEHTOB
VIA-rpynmnsl.
Cepau eé
COEIMHEHUS

OOmas xapakTepUCTHKa
areMeHTOB VIA-Tpynisl.
Oco0EHHOCTH CTPOCHUST aTOMOB
9THUX 3JIEMEHTOB, XapaKTEepHBIC
JUISI HUX CTETIEHU OKHCIJICHMUS.
Crpoenuven Gpuznyeckue
CBOMCTBA NPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPHI.
AJUTOTpOITHBIE MOAUDUKAIINN
KHCIJIOpOJia U CEPHI.
XHUMHUYECKHE CBOUCTBA CEPBHI.
CepoBoaopos, CTpOSHHE,
(pusnueckue U XMUMUYECKHE
cBoiicTBa. OKCHIBI CEpBIKAK
MIPEICTaBUTENN KUCITOTHBIX
okcunoB. CepHas KHUCJIOTA,
(puzuueckue

U XMMHUYECKHEe CBONWCTBA
(o0mIue Kak mpeICTaBUTEIS
KJjIacca KHUCJIOT U
criennupuIecKue),
MIpUMEHEHHE.

XUMHYECKHE PEAKIUH,
JIe)Kalllie B OC- HOBE
MIPOMBIIIIIEHHOTO criocoba
MOJYYEHUSI CEPHON KHUCIIOTHI.
ArnmapaTsl ¥ TpOTEKaoIIre B
HUX IIpoLiecCHl (Ha Mpu-Mepe
MPOU3BOJICTBA CEPHOM
KucioTsl). Conu cepHOM
KHCJIOTBhI, KAYeCTBEHHAs!

OOBICHATH 00IIME
3aKOHOMEPHOCTUB U3MEHEHUU
CBOWCTB 3JIEMEHTOB
VIA-rpynmsl 1 uX COeTUHEHUH

C YYETOM CTPOCHUSI UX aTOMOB

XapakTepu3oBaTh (QU3NUECKHUE
u XUMUYECKHE CcBOMCTBa
IIPOCTOTO BeIIecTBa Cephl U €&
COCTUHCHUHU (cepoBomopona,
OKCHUJIOB CEPBI, CEPHOM KHUCIIOTHI,
cynb(daToB), CITIOCOOBI 1594
OOJIYyYCHUsI, NOpPHUMEHCHHE |
3Ha4YeHUWE B TMPHUPOJEC U KU3HU
JeJIoBeKa.

Ompenensite HaJTU4Ine
cynb(daT-nOHOB B PaCTBOPE.

OOBSICHATH CYIIHOCTH
9KOJIOTHYECKUX npoobiieM,
CBSI3aHHBIX C HepepaboTKon

COCIIMHEHUH CEPBI.
IImarMpoOBaTH M OCYIIESCTBIISTH
Ha MIPaKTUKE XUMUYCSCKHC
JKCIIEPUMEHTBHI, IIPOBOIUTH
HaOJIIOMEHUs, AeJIaTh BEIBOIbI
110 pe3yJIbTaTaM dKCIIEpUMEHTa
CrnenoBaTth mpaBuiaM
Oe3omacHO pabOTHI B
JT1abopaToOpuu Mpu
HMCIOJIb30BAHUHU XUMHUYECKOH
OCyAbl U 000PYZIOBaHHUS.
[Ipon3BOAUTE BBIYUCIICHUS IO

Bubnnorexa
IHOK
https://m.eds
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» TOKA3bIBaTh O0YYAOIIUMCS
CBSI3b MPEMETA C UCTOPHUEH U
MPaKTUYECKUM MPUMEHEHHEM
B JKU3HH

® MHUITUHPOBATH U
MOJIICPKUBATD
HCCIIEAOBATEIBCKYIO U
MIPOEKTHYIO NESTEIHHOCTD
IIKOJIbHUKOB

. yCTaHaBJIMBaTh
JI0BEpUTEJIbHBIE OTHOIICHUI
MEXAY YUUTEIEM H
YUCHHUKAMH,
CHOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPHUSITHIO
yJaIruMucs TpeOOBaHUH U
pochO yUIuTens,
aKTUBHU3AINH UX
MMO3HABATEIEHOM
JIeSITeTBHOCTH;

. mo0yX/1aTh
IIKOJIBHUKOB COOJI0OaTh Ha
YpOKe OOIIENPUHATHIE HOPMBI
MOBE/ICHHS, PaBUIIa OOLICHUSI
CO CTapIIMMU (YUYUTEISIMH) U
CBEPCTHUKAMU
(IIKOJTBLHUKAMMU);

. MIPHUBIICKATh
BHUMaHHE IIKOJIbHUKOB K
LIEHHOCTHOMY aCTIEKTY
n3y4aeMbIX Ha ypoKe
SIBJICHHI, OPraHH30BbIBATh
paboTy aeTei ¢ conuanbHO
3HaYNMOH nHpopManuei —
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2.3

O6mmas
XapaKkTepUCTH
Ka
XUMHYECKHMX
2JIEMEHTOB

peakuus Ha CyJib(aT-uoH.
Haxosxnenue cepsl u e€
COCIMHEHUH

B IIpupoae. XuMUYECKOE
3arpsi3HEHHE OKPYIKaroLeH
Cpellbl COEIMHEHUSIMA CEPBI
(KUCITIOTHBIE TOXK]IH,
3arpsi3HEHUEBO3/TyXa U
BOZIOEMOB), CITOCOOBI €ro
MpeIOTBpaICHHUS.
JdemMoHcTpanuun

Komnekuunu (BujgeoMaTepuaibl):
cepa u €€ COeTMHEHHSI.
OOyriuBaHue caxapa moj
JEUCTBUEM
KOHLEHTPUPOBAHHOMN CEpHOI
KHCJIOTHI.

JlabopaTopHble M NpaKTHYeECKHE
padoThI

Jlabopamopnvie  onvimul:
OO0HnapysxeHue cyJibhar-HOHOB.
BzaumoneiicTBre pa3doaBieHHOH
CEPHOUKUCIOTHI C HTUHKOM.

Boviuucnenusn

~TI0 yPaBHEHHSIM XUMHUYECKHUX
peaxIuii;
MaccoOBOH DO BBIXOJIa
MIPOIYyKTapeaKIINu

XUMHUYECKUM YPaBHEHHSIM.
Hcnone3o0BaTth npu
BBITIOJTHEHUHN y4eOHBIX 3aJlaHui
TEKCThl YUeOHUKA, CIIPAaBOYHBIC
matepuaisl ([leprnognaeckyro
CUCTEMY XUMHYECKHUX
anemeHnToB/l. 1. Menneneena,
TaOJIMIy PaCTBOPUMOCTH
KHCJIOT, OCHOBAHHH U coJicit

B BOJIE, 2JIE€KTPOXUMHUUECKUN
pAIHANPSHKEHUH METAJIOB).
Hcnonp30BaTh MpH BEITTOJIHEHUH
y4eOHBIX 3a/JaHUH U B IpolLiecce
HCCIIEIOBATEIIBCKON
JIeSITEIbHOCTH HAyYHO-IIOITY -
JIIPHYIO JUTEPATypy
XUMHUYECKOT'O COAEpKAHUs,
CHIpaBOYHBIC MaTEPHAIBI,
pecypchl MHTEepHeTa

OO61mas xapakTepuUCTHKaA
3J1€MEHTOB VA-Tpynibl.
Oco0eHHOCTH CTPOSHHS aTOMOB
3THUX IJEMEHTOB, XapaKTEePHBIE
J1J1sl HUX CT€NE€HU OKHCIIEHUS.
A3oT, pacnpocTpaHeHHUE B
npupoje, GU3nIeCcKue u

OO0BACHATEL 00IIIUE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOICTB 2J1€MEHTOB V A-IpyHIibl
U UX COeJUHEHUHN C YYETOM
CTPOEHMS UX aTOMOB.

XapakTepru3zoBaTh (PU3UICCKHUC
M XHMHUYECKHE CBOMCTBA

Bubnauoreka
HOK
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00CYXIaTh, BEICKA3bIBATh
MHEHHE;

. HCIOJIb30BaTh
BOCIIUTATEIIbHbIE
BO3MOKHOCTH COJIEpKAHUS
y4eOHOro ImpeMeTa uepes
JIEMOHCTPALHIO AETAM
IIPEMEPOB OTBETCTBEHHOTO,
IpakJaHCKOTO MOBEICHUS,
MIPOSIBIICHUS] YETIOBEKOTIOOHS
1 100pOCepACHHOCTH;

* HAyYUTh y4yaIluxcs
aHAJIM3UPOBATh, CPAaBHUBATb,
KOHKPETU3UPOBATh U
MIPECTaBIATh 00pa3HO
BEJINYMHBI U (PAKTHI,
OTHOCAIINECS K
SKOHOMHYECKUM SBICHHAM,
SIBIICHUSIM COLIMAJIBHON U
00IIIeCTBEHHON KU3HH.
MOKa3bIBaTh 00yUYaAIOIINMCS
CBA3b IIPEMETA C UCTOPUEH U
MPAKTUYECKUM IIPUMEHEHUEM
B ’KM3HU

® UHUITUHPOBATH U
HOJIEPKUBATD
HCCIIE0BATENBCKYIO U

MMPOCKTHYIO ACATCIIBHOCTH
IIKOJIbHUKOB

. YCTaHaBJIUBATh
JI0BEpUTEJIbHBIE OTHOIICHUH
MEXy yIUTEIeM U
YYCHHUKAMH,
CHOCOOCTBYIOIMINX
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V A-TpymiisL.
Aszort, dhochop
U UX
COCTMHCHUSI

XUMHYECKHE CBOMCTBA.
Kpyrosopot azora B mpupoze.
AmMMuak, ero pusndeckre u
XHMHYECKHE CBOMCTBA,
MMOJIyYE€HHUE U IPUMEHEHHE.
Conu aMMOHMUSI, UX
dbuznueckue

1 XUMHUYECKHE CBOWCTBA,
npumeHenue. KauectseHnas
peaxuusi Ha HOHbI aMMOHMSI.
A30THas KHCIOTa, &
(pusmueckue

U XMMUYECKHUE CBOMCTBA
(o0mue Kak MpeIcTaBUTEIs
KJIacca KHCJIOT U
crienuduyeckue) .
HMcnone3oBaHue HUTPATOB U
cojied aMMOHUS B KadeCTBE
MHUHEpaJIbHBIX yA0OPEHUH.
XuMHuYecKkoe 3arpsi3HEHUE
OKpYy’Karomel cpeabl
COCIMHEHUSIMHA a30Ta
(KHCIIOTHBIEC TOXIH,
3arpsi3HEHUE BO3yXa, TOYBHI U
BOJOEMOB).

docdop, ajoTponHbIe
moaudukanuudochopa,
¢dbuznyeckue U XUMHYECKHE
CBOICTBA.

Oxcun ¢pocdopa(V) u
docdopnas kucnora,
(pusnueckue M XUMHYECKHE
CBOIICTBa, TOIy4YEeHHE.
KauecTBennaspeakius Ha
docdaT-noHEI.
Hcnons3oBanue ¢pochaToB B
Ka4yecTBE MUHEPaJIbHBIX
ynoopeHuii. 3arpsisHeHUE
NPUPOJHBIX BOLOEMOB
docharamu.

JdemMoHcTpanuu

Komnekunu: ¢ochop u ux
coenuHeHus. Bzaumonencreue
KOHLEHTPUPOBAHHOMN a30THOM
KHUCJIOTBI C MEJIBIO.

IIPOCTHIX BEIIECTB a30Ta U
(pocdopa 1 nx coenmHEHMI
(amMmmuaxa, coJiei aMMOHHSI,
A30THOW KHCJIOTHI, HUTPATOB,
okcuna dpocdopa(V) u
(pochopHOH KHCITIOTHI,
docdaror), crmrocoOkr ux
MOJTyY€HUs, TPUMEHEHHE U
3HaYCHUE B IPUPOJIC

M J)KU3HHU YeJI0BEKa.

OrnpenensiTe NOHBl aMMOHUS U
(pocdaT-nons B pacTBope.
OOBSICHATH CyLIHOCTH
JKOJIOTUUECKHUX TPOOJIIeM,
CBsI3aHHBIX C HAXO0XIACHHUEM
coenuHeHUi azoTa u pocdopa B
OKpYy’Karomiei cpene.
IInaHMpOBaTh U OCYIECTBIIATH
Ha NMPAaKTUKE XHMHUYECKUE
SKCHEPUMEHTHI, TPOBOIUTH
HaOIIOACHUS, 1eJaTh BHIBOIBI
IO pe3yJibTaTaM dKCIICPHUMEHTA.
CrnenoBath npaBmwiiaM 0e30macHOM
paboTsl B 1abopaTopuu MpH
HCIOJIb30BAaHUU XUMHUUYECKOU
MoCyZibl U 00OpyIOBaHUS.
HpOI/I3BOZ[I/ITI) BBIYHCIICHUS I1IO
XUMHUYICCKUM YPaBHCHUAM.

6 McnoJib30BaTh mpu
BBIITOJIHCHUH YYEeOHBIX 3aIaHUI
TEKCTBl Y4eOHHKA, CIIPaBOYHBIC
MaTepHalibl (IepuoIuYe- CKYIO
CHCTEMY XHUMHUYECKHX
anemeHToB/l. . Menneneena,
TaOJIMILy PACTBOPH-MOCTH
KHUCJIOT, OCHOBaHUU U coJieil B
BOJE, DJIIEKTPOXUMUUYECKUN psij
HanpsH>KEHUI MEeTaJIoB).

6 McnoJsib30BaTh Npu
BBITIOJTHEHUHN y4eOHBIX 3aJaHUH
H B TIporiecce
HCCIIEIOBATEIIHLCKOM
JIeSITEIIbHOCTH
HAYYHO-IIOIYJISIPHY IO
JIUTEPATYPY XUMHUUECKOTO

MO3UTHBHOMY BOCHPHUSATHIO
ydaumMucs TpeOoBaHui 1
POCKO yuuTes,
AKTHBH3AIMN HX
MIO03HABATEIBHON
JIeSITEeIbHOCTH;

. mo0y>K1aTh
IIKOJILHUKOB COOMIOaTh Ha
YPOKE OOLIETTPUHSTEIE HOPMBI
MIOBE/ICHHS, TIPaBUIIa OOLICHUS
CO CTapIIUMH (YIUTEISIMH) U
CBEPCTHUKAMHU
(IIKOJIBHUKAMH);

. NpUBJIEKATh
BHUMaHHE IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIEKTY
N3y4aeMbIX Ha ypOKe
SIBICHUH, OPraHU30BbIBATH
paboTy meTel ¢ CorranbHO
3HAYMMOH HHpopManuei —
00CyX1aTh, BEICKa3bIBATh
MHEHHUE;

. UCIIOJIb30BaTh
BOCITUTATEIIbHBIE
BO3MOXKHOCTH COJIEPKAHUSI
y4eOHOro npeaMeTa yepes
JIEMOHCTPAIHIO IETSIM
IIPUMEPOB OTBETCTBEHHOTO,
IPakAaHCKOTO MTOBEACHMUS,
TIPOSIBJICHUS] YETIOBEKOIIO0US
1 100pOCepICUHOCTH;

* HAYYUTh y4al[UXCs
aHaJIM3UPOBATh, CPABHUBATD,
KOHKPETU3UPOBATh U
MIPEICTaBIATE 00pa3HO
BEJINYMHBI U (PAKTHI,
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Oo6mas
XapaKTepUCTH
Ka
XUMHYECKHUX
9JIEMEHTOB
IVA-rpynmsr.
Yraepon u
KPEMHUH U UX
COCIMHEHUS

JlabopaTopHble U NpaKTHYeCKHE
padoThI

JlabopamopHble onvimul:

1. BzaumogeiicTBue conei
aMMOHMSI C MENO0YbIO.

2. O3nakomieHue ¢ oOpasuamu
a30THBIXH (POCcHOPHBIX
ynoOpeHwuii.

Ilpakmuueckas paboma.

Ne 3. [Nonmyuyenne ammmuaxa,
U3y4YE€HUEETO CBOMCTB.
Botuucnenusn

— I10 YpaBHEHUSIM
XUMHYECKUX peaKIui

coIeprKaHUs, CIIPaBOYHBIC
MaTepHaibl, PECypChI
WnrtepHera

Vruepon, anjaoTpOnHBIC
MOIU(UKAIAH,
pacrpocTpaHeHHE B IIPUPOJIE,
(pusmueckue u XUMHUIECKUE
CBOMCTBA.

Ancopb6uus. Kpyrosopor
yTIIepoaaB MPUPO/IE.

Okcunsl yrieponaa, ux
(usmgeckue

U XUMUYECKHE CBOMCTBA, UX
JIefiCTBUE HA KUBEIC
OpraHU3MBI, IOJTyYCHUE

1 IIPUMEHEHHEe. DKOJOTHYeCKUe
poOJIeMBbl, CBI3aHHBIE C
okcuaom yriepoaa(lV);
rumnoTesa TI06aIbHOTO
MOTCIUICHUS KJIMMATa;
MMapHUKOBBIN (DQEKT.

YronpHas KHCI0TA U €€ COoJH,
uX GU3NICCKUEC U XUMHUICCKHE
CBOWCTBA, ITOJIy4CHUE U
npuMeHeHue. KauecTBeHHas
peakius Ha KapOOHAT-MOHHI .
Hcnonps3oBanne kapOOHATOB B
OFBITY, MEIULIMHE,
MPOMBIIIJICHHOCTH, CEJIb- CKOM

OOBACHATH 001IHEe
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB
IVA-rpynmnsl u ux coeqUHEHUH C
Y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (pusndecKue
U XMMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB yriiepojia u
KPEMHUS U UX COCIUHCHUN
(oKCcuIOB yTJiepoja, yroJdbHOU
KHUCJIOTHI, KapOOHATOB, OKCHJIA
KpEMHUsI, KPEMHHUEBOU KHUCJIIO-
TBI, CHJTMKATOB), CITOCOOBI UX
MOJIyYeHUsI, HPUMEHEHUE U
3HAUCHHUE B MMPUPOJIC U )KU3HUA
YeJIoBeKa.

Omnpenensate kKapOoOHAT- U
CHIIMKAT-UOHBI B pacTBOpE.
OOBSACHATH CYITHOCTh
SKOJIOTHUECKUX TPOOIIeM,
CBSI3aHHBIX C HaXOXJICHUEM
YTJIEKHUCIOro ra3a B
OKpYy Karolleu cpeje.
NmrocTpupoBaTh B3aUMOCBSI3b
HEOPTaHUYSCKUX COCTUHCHUH
yriiepojia U OpraHuYeCKHX

Bubnuoreka
[IOK
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OTHOCSIIIHECS K
9KOHOMMYECKUM SIBJICHHUSIM,
SIBIICHUSIM COLIMAJILHOM U
OOIIECTBEHHOM KHU3HU.
MTOKa3bIBaTh 00yUJaIOMIHMCS
CBS3b IIPEMETA C UCTOPUEN U
MPAaKTUIECKUM IIPUMCHEHUEM
B JKHU3HH

® MHUITUHPOBATH U
MOJIICPIKUBATh
HCCIIC0BATEIBCKYIO U
MPOEKTHYIO NEATEILHOCTh
IIKOJIbHUKOB

. yCTaHaBJIMBaTh
JIOBEpUTEIIbHBIE OTHOIICHUI
MEXXIY YIUTEIEM H
YUCHHUKAMH,
CIOCOOCTBYIOIINX
MIO3UTHBHOMY BOCIIPHUSITHIO
y4aIuMHucs TpeboBaHui 1
pocs0 ydauTens,
AKTHBH3AIMN HX
[I03HABaTEIbHON
JIeSITENIbHOCTH;

. noOyXJ1aTh
IIKOJILHUKOB cOOMI0OaTh Ha
YPOKE OOLIETTpUHSTEIE HOPMBI
TIOBE/ICHHS, TIPaBUIIa OOLIEHUS
CO cTapuIuMH (YUUTEIsIMI) U
CBEpCTHUKaMHU
(IIKOTFHUKAMH);

. HPUBJIEKATh
BHUMaHHE IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIEKTY
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XO34MICTBE.

[lepBoHavanbHbBIC TOHATHS 00
OpraHM- Y€CKHUX BEIIeCTBax
KaK O COeIUHEHUSIXYTJIepoa:
OCOOEHHOCTH COCTaBa u
crpoenus. [lonsarue o
OMOJIOTHYECKHN BaXKHBIX
BEIIECTBAX: XUpax, Oelkax,
yrieBoaax. MarepuaibHoe
€IMHCTBO OPraHUYECKUX H
HEOpPraHMYECKUX COEIIMHEHUH.
KpewmHuii, ero ¢pusznueckue u
XUMHYECKHE CBOMCTBA,
IMOJIyYEeHHUE U IPUMCHECHHE B
AJIEKTPOHUKE.

CoenuHEHUS KPEMHUS B
npupoxe. Obmue
MpeJICTaBICHUsI 00 OKCUIE
kpemuuA(IV) u kpemHHEBOM
kuciore. CHIIMKaThl, UX
HCIOJIb30BaHUE B OBITY,
MEIHUIINHE, TPOMBIIIUICHHOCTH.
Baxneiune cTpouTenbHbIe
MaTepHuajbl: KepaMHKa, CTEKJIO,
LIEMEHT, OETOH, )KEIE300ETOH.
ITpo6aemsr Ge3omacHOTO
WCIOJIb30BaHUS CTPOUTEIIbHBIX
MaTe- puajioB B [IOBCEIHEBHOMU
JKM3HH.

JdemoHcTpanun

Monenn KpuCTaININUECKUX
peméTok anMasa, rpadura,
MOJIEKYJIbI (pyJuIepeHa.
AncopOiust pacTBOPEHHBIX
BEIECTB aKTUBUPOBAHHBIM
yrném. IlporuBoras.
BuseomaTtepuanbl: CUIMKATHAS
MPOMBIIIJIEHHOCTb.

Moaenu MoJieKynn
OpPraHWYeCKHUX BEIIECTB.
JlaGopaTopHble N MPAKTHYECKHE
padoThI

BEIIECTB.
IInannpoBaTh U OCYLIECTBIISITH
Ha NPAKTUKE XUMHUUIECCKHE
9KCIIEPUMEHTHI, TPOBOIUTH
HaOJIFOJICHUSI, JeJaTh BBIBOJBI 110
pe3yipTaraM SKCIIEpHMEHTA .

CrnenoBats IIpaBHIaM
OGe3onacHOM paboThI B
naboparopuu pu
HCTIOJTb30BAaHNH XUMHUYIECKOH
IOCy1bl U 000pyIOBaHUS.
Hcnone3oBaTth npu
BBITIOJTHEHUN y4eOHBIX 3aaHUit
TEKCThl YUE€OHHUKA, CIIPABOYHBIC
Mmatepuansl (Ilepuoguueckyro
CUCTEMY XUMHYECKHUX
anemeHToB/l. . Menneneena,
TaOJIUIy PACTBOPU-MOCTH
KHUCJIOT, OCHOBaHHUU U coOJiel B
BOJIE, DJIEKTPOXUMHIECCKUN Psj
HaMpsHKEHUM MeTaJljIoB).
Hcnone3oBaTh npu
BBINIOJITHEHUH YUYEOHBIX 3alaHUN
" B TIporiecce
HCCIIEIOBATEIIBCKOM
JIeSITEIIbHOCTH
HAY4YHO-IIOIYJISIPHY IO
JINTEpaTypy XUMHYIECKOTO
colleprKaHUsI, CIIPpAaBOYHbBIE
MaTepHalbl, PeCypChl
Wnrtepuera

H3yJaeMbIX Ha YpOKe
SIBJICHUH, OPraHN30BbIBAThH
paboTy neTel ¢ coluaibHO
3HauYMMOit nHdopmanmei —
00CyXaTh, BEICKa3bIBATh
MHEHHUE;

. HCTIOJTb30BaTh
BOCTINTATEIIHHEIC
BO3MOKHOCTH COJICPIKAHHS
Y4e0HOTO0 TpenMeTa Jepes
JIEMOHCTPAIHIO ACTIM
IIPUMEPOB OTBETCTBEHHOTO,
IPaKAaHCKOTO ITOBEACHMUS,
IIPOSIBIECHUS YEIOBEKOIIO0US
1 100pOCEepICUHOCTH;

* HAYYUThH yYaIluXcs
aHATN3UPOBATh, CPABHUBATB,
KOHKPETHU3UPOBATH U
MPEICTaBIATE 00pa3HO
BEJIMYMHEI U (DaKTHI,
OTHOCSIIHECS K
9KOHOMUYCCKHM SABJICHUAM,
SIBJICHUSAM COHI/I&J’IBHOﬁ u
0OIIIeCTBEHHO KU3HU.
MMOKa3bIBaTh 00yUYAIOIIHMCS
CBsI3b IIPEIMETA C UCTOpUEH U
MPAaKTUIECKUM IIPUMCHEHUECM
B XKH3HH

® UHUIUUPOBATH U
MOIEPKUBATH
HCCJIeJOBATEIbCKYIO U
IMPOCKTHYIO ACATCIIBHOCTH
IIKOJIBHUKOB




Jlabopamopnuwvii onvim.
KauecTBenHas peakuus Ha
kapOoHaT-uoH. [IpakTnueckue
paboThI:

Ne 4. TTorydueHHne yTIIEKUCIOTO
raza. KauectBeHHas peakuys Ha
KapOOHAT-HOH.

Ne 5. Pemtenue
9KCIEPUMEHTAIBHBIX 3aa9 110
teme «HemeTamnbn.
Brruucnenus

— I10 YPaBHEHHUSM XUMHYIECKUX
peak- uii, eciau OAUH U3
pe€arcHToB JaH B BUAC BOJHOTO
pacTBOpa ¢ U3BECTHOH
MacCOBOM JOJICH.

Hroro no pazmeny 25
Pa3nen 3. Mera/iibl 1 UX COeJUHEHHUSA
OO6mmas xapakTepUCTHKA PackpsIBaTh CMBICT H3y9aeMBbIX . yCTaHaBJIUBATh
XUMHYECKUXJIEMECHTOB — TOHATHH M IPUMEHATH 5TH JOBEPUTEIIbHbIE OTHOLICHHI
METaJUIOB Ha OCHOBAHUMMX | MOHATHs MPY ONUCAHUM CBOHCTB MEXITy yUHTENeM H
rmosiokeHwus B [lepuonnyueckoid | BemIECTB M UXIPEBPAIICHUIA.
CHUCTEME XMMHYECKHX OOBsICHATH 00IIHe yacHHKaMH,
3JIEMEHTOB 3aKOHOMEPHOCTU B U3MEHEHUU CIIOCOOCTBYIOIINX
. . Menneneesa u CTpoeHUs CBOMCTB 3J1€EMEHTOB-METAJLIIOB U [IO3UTUBHOMY BOCIIPUATHUIO
aromoB. CTpoeHHe METAILIOB. UX COCIUHCHHM C y4ETOM ydamumucs TpeboBanuii u
Merannndeckas CBA3b H CTPOCHUS UX aTOMOB. BuGnuoreka | TPOCKD yuamrens,
O6H1He MeETaJInyeckKas i XapaKTepI/I:’)OBaTI) CTPOCHHEC ]_IOK AKTHBH3AIHH UX
5 KpHMCTAJTHUECKas —PEIETKa. METaIoB, 00mue Gu3nveckue u .
3.1 CBOMCTBA 4 Y —— XAMHYIECKIE CBOMCTBA htth://m_eds IO3HABATEJILHON
METAIIOB HATIPSDKCHUH METaslIoB METaJI0B. XapakTepu30BaTh 00.ru/7f41a6  meATENLHOCTH;
dusnyecKue U XUMHYECKHE o01ue CrocoObINONyYeHHs! 36 * no0yK1aTh

cBoiicTBa MeTaiioB. OO01IHE
CITOCOOBI TIOYYCHUST METAJUIOB.
TToHsiTHE O KOPPO3UU METAILIOB
Y OCHOBHBIE CITOCOOBI 3aIIIMTHI
ot koppo3uu. CruiaBsl (CTajb,
9YyTYH, TIOPATFOMUHUH,
OpoH3a), X MpUMEHEeHHE B
6I)ITy nu l'IpOMI)IIlIJ'IeHHOCTI/I.

METaJIJIOB.
CrnenoBath mpaBmiIam
Ge3ormacHoO padoTHI B
JabopaTopuu npu
HMCIIOJIb30BAHUHN XUMHUYECKOH
Iocy1bl 1 000pyIOBaHUS.
HpOI/I3BO)II/ITB BBIYHCIICHHUSA I1O
XUMHUYECKHUM YPaBHEHHSIM.

IIKOJIbHUKOB COOII0IaTh Ha
YpOKe OOLIETPHUHSTEIE HOPMBI
MOBEJICHHS, PABUIIA OOLICHUSI
CO cTapuIuMH (YUUTEISIMU) U
CBEpCTHUKAMHU
(IIKOJBHUKAMN);
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JdemMoHCcTpanuu

O3HakoMIIeHHe ¢ 00pa3iamMu
METaJI0B HCIJIABOB, UX
(pusmaeckumu cBoiicTBamH.
Monaenu KpUcTaNIMYeCKUX
PEeLIETOK METAILIIOB.
Buneomarepuanbl: Koppo3ust
METaJJIOB.

JlabopaTopHble M NpPaKTHYECKHE
padoThI

Jlabopamopnvsie onvimol:
O3HakoMiIeHHE ¢ oOpas3naMu
CIUTaBOBMETAJLIOB.
3aBHUCHMOCTB CKOPOCTH PEaKINH
MeTaajga ¢ KHUCIOTOH  OT
NPUPOABI METaJIjIa.
Buoiuucnenusn

— II0 ypaBHEHUAM
XUMHUUYECKUX PEaK- [UH, ecliu
OJIMH U3 PEareHTOB COAEPKUT
IpUMecH

Hcnonp3oBaTh npu
BBITIOJTHEHUHN y4eOHBIX 3aJlaHui
TEKCThl YICOHHKA, CIIPABOYHBIC
matepuaisl ([leprnognaeckyro
CUCTEMY XUMHYECKHUX
anemeHToB /. 1. Menneeena,
TaOJIMIy PacCTBOPHU-MOCTH
KHCJIOT, OCHOBAaHUH U cojieil B
BOJI€, DJICKTPOXUMHYSCKUH Psij
HanpsH>KEHUH METaJIoB).

WUcnons3oBaTthk npu
BBITIOJTHEHUHN y4eOHBIX 3aJaHUMI
U B mpolecce
HCCIIEI0BATEIbCKOMN
IeSITEIIBHOCTH
HayYHO-IIOILYJISPHY IO
JIUTEPATypy XUMHUUYECKOIO
coZep KaHMs, CIIPAaBOYHBIC
MaTepHuaibl, pecypchl
HNuTepHera

. TIPUBIIEKATH
BHUMaHHE IIKOJIbHUKOB K
LIEHHOCTHOMY aCIICKTY
n3y4aeMbIX Ha ypoKe
SIBJICHUH, OPraHN30BbIBAThH
paboTy neTei ¢ coluaibHO
3HAYNMOH nHpopMannei —
00CYXIaTh, BEICKA3bIBATh
MHCHHUE;

. HCTIONB30BAThH
BOCITHTATEIIbHBIC
BO3MOXKHOCTH COJICPKAHUS
yueOHOro mpeaMeTa yepes
JIEMOHCTPAIIHIO IETSIM
IIPUMEPOB OTBETCTBEHHOTO,
IPaKAaHCKOTO MTOBEACHMUS,
MIPOSIBIICHUS YETIOBEKOTFOOHS
1 100pOCEePACTHOCTH;

* HAYYUTh yUalIuXxcs
aHAJIM3UPOBATh, CPABHUBATH,
KOHKPETHU3UPOBATH U
MIPEJCTaBIATh 00pa3HO
BEJINYMHBI U (PaKTHI,
OTHOCSIIUECS K
9KOHOMUYCCKHM SABJICHUAM,
SIBJICHUAM COHI/I&HLHOﬁ u
00IIIeCTBEHHON KU3HH.
MOKa3bIBaTh 00yUYaIOIINMCS
CBA3b IIPEAMETA C UCTOPUEH U
MPaKTHYECKUM NTPUMEHEHHEM
B )KU3HH

® UHUIIMUPOBATH U
MIOJIJIep)KUBATh
HCCIIE0BATEIbCKYIO U

IMPOCKTHYIO ACATCIIBHOCTD
IIKOJIbHUKOB




3.2

Bakueimue
METaJUIBI U UX
COEIMHEHUS

16

[IlenognbIec METAJLIBL.
TTonoxenue B Ilepuoguueckoit
CHCTEeME XMMHUYECKHUX AJIEMEHTOB
M. . Menneneesa, cTpoeHue

aTromoB. Haxoxaenue B npupoae.

dusnyeckue M XUMHUYCCKHE
cBOIiCcTBa (Ha TIpuMepe HaTpHUs
u kanus) . OKCUIbl U
TUAPOKCUJIBI HATPUSI U KaJlUs.
ITpuMeHeHne MEN0YHbIX
METAaJIJIOB U UX COCJIMHEHUM.
IllenoyHo3eMenbHBIE METaJIbI
MarHui u KajabLUi, CTPOCHUE
aToMmoB. IlonoxxeHue B
Ilepuonnueckoii cucreme
xumudeckux snemeHToB JI. U.
Menneneena.

Haxoxnenue B npupoje.
dusnyeckue UXUMHYCCKHUEC
cBolicTBa. BaskHelimme
COEJIMHEeHHUS KaJablius (OKCHUJ,
THAPOKCUI, coir). JKECTKOCTH

BOJIBI U cIIOCOOBIeE yCTpaHEHHS.

Amromunmnii. ITonoxenune B
Ilepuonunueckoil cucreme
XumMudeckux anemeHToB JI. U.
MenaeneeBa, CTpOSHHUE aTOMa.
Haxoxxnaenue B nipupoje.
dusnyeckue UXUMHYECCKUE
cBoiicTBa. AMpoTepHbie

CBOMCTBA OKCUJA U TMAPOKCUA.

Kemaeso. [Tomoxxenne B
Ilepuonnueckoiicucreme
XAMHUYECKHX DJIEMEHTOB

M. . Menneneesa, cTpoeHHE
aroMa. Haxoxaenue B nmpupoje.
DuznvyecKkrue U XUMHUYECKUE
cBoricTtBa. OKCHIBI,
TUIAPOKCHUJIBI U COJTH
xxene3a(ll)

OOBsICHATH 00IIME
3aKOHOMCPHOCTH B U3BMCHCHUHU
CBOICTB 3JIECMCHTOB-METAJIJIOB B
TpyInmnax U UX COSTUHESHUH C
y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh GUZHISCKHAEC U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTBMETAIIIIOB U UX
coeTuHeHUH (OKCHUIOB,
THAPOKCHUIOB, COJICH), CITOCOOBI
nux HOJ'Iy‘IeHI/IH, HpI/IMeHeHI/Ie nu
3HAYECHUE B IIPUPOIE U XKU3HU
Je0BeKa.

Pacno3HaBaTh ¢ TOMOUILIO
KAa4YCCTBCHHBIX peaKL[I/Iﬁ HNOHBbI
MeTaJUIOB (MarHus, A TIOMUTHUS,
IUHKA, KeJie3a, MEIH).

HJ'IaHI/IpOBaT]) Hu OCyHleCTBJ'IﬂT])
Ha MIPaKTHUKE XUMUYCSCKUC
9KCIIEPUMEHTHI, IIPOBOIUTH
HaOJIIOAEHHUSI, A€JIaTh BEIBOIEI
o pe3yIbTaTaM dKCIICPUMEHTA.

CiienoBatpb MpaBHIIaM
Ge3onacHoOM paboTsl B
J1abOPAaTOPUH IIPU UCIIOIH30BAHIH
XUMHYCCKOI MOCYABI H
o0opynoBaHuUs.

IIpou3BOAUTE BBIYUCIEHUS IO
XMUMHYECKHUM yPaBHEHUSM.

BricTpauBaTe pa3zBEépHyThIE
NHUCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha MHPOPMALHIO U3
y4eOHHMKa U CIIPaBOYHBIX
MaTepuaaoB, IPaMOTHO
HCHOJIb30BAaTh U3yUYE€HHBIN
NOHATHUUHBIN annapaTKypca
xumuu. Mcnionb3oBaTe Ipu
BBITIOJTHEHUHN y4eOHBIX 3aJaHUH
U B IIpoliecce
HUCCIIEN0BATEIBCKOMN
JEeSTEIIbHOCTU

Bubnuoreka
IIOK
https://m.eds
00.ru/7f41a6
36

. yCTaHaBJINBaTh
JIOBEPUTEIIbHBIC OTHOLIICHUH
MEXIY YIUTEIEM H
YUCHHUKAMH,
CHOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPHUSITHIO
ydammMucs TpeOoBaHui 1
pOCKO yuuTes,
AKTHBH3AIMN HX
[I03HABaTEIbHON
JIeSITENIbHOCTH;

. mo0yK1aTh
IIKOJILHUKOB COOMI0OAaTh Ha
YpOKE OOLIETTPUHSTEIE HOPMBI
MIOBE/ICHHUS, TIPaBUIIA OOLICHUS
CO CTapIIUMH (YIUTEISIMH) U
CBEPCTHUKAMHU
(IIKOJIBHUKAMH);

. NPUBJIEKATh
BHUMaHHE IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIEKTY
n3y4aeMbIX Ha ypoOKe
SIBIICHUH, OPraHN30BbIBATH
paboTy neTelt ¢ corranbHO
3HAYMMOH HHpopManuei —
00CyX1aTh, BEICKa3bIBAThH
MHEHHUE;

. UCIIOJIb30BaTh
BOCITUTATEIIbHBIE
BO3MOXKHOCTH COJICPIKAHUS
y4eOHOTO mpeaMeTa yepes
JIEMOHCTPAIIHIO JIETSIM
IIPUMEPOB OTBETCTBEHHOTO,
IPakAaHCKOTO ITOBEACHMUS,



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

u xene3a(Ill).

JdemoHcTpanun
BsaumonerlictBue HaTpus ¢
Bozoil. OkpamrBaHue
IUTAMEHU HOHAMU HATPHUs U
KaJIusl.

OxpamBaHue TUTAMECHHU
MOHAaMH KaJIbIH.
Bs3aumoelicTBue okcuaa
KaJbIIUs CBOIOM.
Buneomarepuaibl: ropeHue
JKeJie3a BKUCIIOPOIe U XJIOpeE.

JlabopaTopHblie u
NpaKkTH4YecKue padoThl
Jlabopamopnvie — onvimul:
O3HakoMJIeHHE ¢ 00pa3namMu
AJIFOMUHMUS U €0 CIIJIaBOB.
AwmdoTepHbIe cBOiiCcTBa
TUIPOKCUIAaTIOMUHHS.
KauecTBenHbIE peaknnmu

Ha MOHBIXKEIEe3a.
Ilpakxmuueckue pabomuwi:
Ne 6. JXKécTkocTh BOIBI M
MeTOoAbl €€yCTPaHCHHUSL.

Ne 7. Pemienne
SKCHEPHUMEHTAJIbHBIX 33129 10
Teme «MeTautbD.

Buviuucnenusn

— TI0 YpaBHCHHUSIM
XUMHUYCCKHX PEaKIluid,
€CIJTh OJIMH U3 PearcHTOB
naH B U30BITKE UIIH
COJIEPKUT MPUMECH;
MAacCOBOH JTOJH BBIXOJIa

Hay4YHO-IONYJIIPHYIO
JIATEPATYyPY XUMHUUYECKOTO
conep KaHusl, CIIpaBOYHBIE
MaTepHaibl, peCypChl
HNnrepHera.

MPOSIBJICHUS YET0BEKOTOOHSI
U 100pOCEepICUHOCTH;

* HAYYUTH yUYaIUXCS
aHAJM3UPOBATh, CPABHUBATH,
KOHKPETHU3UPOBATh U
MPE/CTABISITE 00pPa3HO
BEJINYMHBI U PAKTHI,
OTHOCSIIUECS K
SKOHOMHUYECKHUM SIBICHUSIM,
SIBTICHUSIM COL(AJIbHOW U
OO0IIECTBEHHOM KU3HH.
MOKAa3bIBaTh 00YYAOIIAMCS
CBsI3b NpEIMETa C UCTOPUEH U
MPaKTUYCCKUM NPUMCHCHUEM
B )KU3HU

® UHUIOWUPOBATH U
MOJIJIEPKUBATD
HCCIIEIOBATEIbCKYIO U

IMPOCKTHYIO ACATCIBHOCTH
IIKOJIBHUKOB

MIPOTYyKTapEaKIINHU
Hroro no pazmery 20
Pasznen 4. Xumusi 1 okpyxKamouias cpeaa
Bemecrsa u Hossie MaTepuaibl 1 XapakTepu3oBaTh pojb XUMUU _
nOIMOTEKA
MaTtepuasl B TexHoJiornu. BemecrBa u B PasIMiHBIX C(beanV
4.1 I 3 MaTepHaibl B MOBCEIHEBHOI JESITENbHOCTH JTIOAEH, IHOK
OCHOBHBIE BEIIIECTBA U https://m.eds
YeJl0BeKa JKM3HHU 4YeJIoBeKa. XUMHUA U

MarTrcepualibl, IPUMCHIACMBIC B



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

Hroro no pazgeny

PezepBHOE Bpems

OBILEE
KOJIMUECTBO
YACOB 10
IIPOTPAMME

3710pOBbE.

besomacHoe

HCTOJIb30BaHHUE BEIIECTBU
XUMHUYECKUX peaKluii B
OFITY.

IlpupoaHble HICTOYHUKHU
YIriaeBogOpOa0B (Yyroib,
IPUPOAHBINA ra3, He(PTH),
MPOAYKTHI UX NepepaboTKH,
HUX POJb

B 6LITy 1 IPOMBINIJICHHOCTH.

OCHOBBI PKOJIOTHYECKOH
rpaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHHE OKpYy»Karo- e
cpenbl (mpeneabHo
JIOTyCTUMAasi KOHIIEHTPAaIHs
Bemtects — [1/1K).

Ponp xuMuu B penieHuu
9KOJOTHUCCKUX TPOOIEM

’)KU3HU COBPEMEHHOTO 00.ru/7f41a6
YyeJoBeKa. 36
OOBACHATD yCIOBUS o
0€e3011acHOTO HCITOJIb30BaHUS
BEIIECTB U XUMHUYECKUX
peakuuii B OBITY.
AHanu3upoBaTh U KPUTHUECKHU
OLICHUBATh MH(POPMALIHIO O
BJIUSTHUH TIPOMBIIIUICHHOCTH,
CeJIbCKOI'0 XO03sHCTBA,
TpaHCIIOPTa U JIp. HA COCTOSIHHE
OKpY Karouleu cpeasl.
YMeTh OKa3bIBaTh IIEPBYIO
MMOMOII[b TTPUXUMHUUECKUX
0KOTax U OTPaBJICHUSIX.
IIpuHUMaTh y4acTue B
obOcyXIIeHnHu npooiaeM
XMMHYECKON U 3KOJIOTHUYECKON
HaIpPaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHY IO
MO3UILIHIO N0 TpoliieMe U
npeJJiaraTb BO3MOXXHBIE My TH
e€ peueHus

68

Bubnauoreka
IHOK
https://m.eds
00.ru/7f41a6
36
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YYEBHO-METOJANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
Xumus. 8 kiace: yueb. 11 obmeoopazoBarenbHbix yapexaeHuit / O.C. ['abpuenss. - 3-¢ usza., crpeotun. - M.: IIpoda, 2022. - 286 c.

Xumus. kiacc: yuae. ams obmeoopazoBarenbHbIX yapexaenuit / O.C. IabpuensH. - 3-e u3f., ctpeotur. - M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA
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109.
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108.
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Hpoda, 2020
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HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



Benurenannsiehttp://www.chemnet.ru I'azera «Xumus» u caiT amst yautens «S1 uay Ha ypoK XUMHUN»
http://him.1september.ru Equnas xomtekuus LIOP: [IpenmeTHas KOIEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIC dKCTIepUMeHTHI: XuMust. Kosekius Poccuiickoro
00111€00pa30BaTEILHOTO IMOPTAJIA

http://experiment.edu.ru AJIXMMUK: caiit JL.FO. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickast onmuMnuana NkOIbHUKOB 110 XUMHH

http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHBIA y4eOHUK IJIst CPETHEH IIKOJIBI
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http://www.chemistry.ru JlucTaHIIMOHHAS OJTUMITHAIA IO XUMHHU: TEIICKOMMYHHUKAIIMOHHBIH 00pa30BaTeIIbHBINA IPOCKT

OLNEHOYHO-UBMEPUTEJBHBIE MATEPUAJIBI

8 kuacce
KonTposbnas padora Nel
1. Omnpenenure, KaKue sIBICHUS OTHOCATCA K (PU3NYECKUM, a KAKHE - K XUMHUYECKUM:
A) 3amep3aHue BOJIbI
b) ropenue anerona
B) ucnapenue anerona
') o6pa3zoBaHMe 3€71€HOr0 HajeTa Ha MEIHBIX MpeMeTax
J) u3MenpueHue KpUCTANIOB caxapa
E) nmpoxosaeHue Toka o mpoBoaam
X) nonyuenue cranu u3 pyasl
3) OposkeHue cMeceid, CoiepIKaIIuX caxap
Kakune npu3Haky nepedncIeHHbIX XUMHUECKUX SBICHUN MBI MOKeM HaOIr0/1aTh?
2. U3 npuBeneHHbIX (HOPMYIT BHIMUIIUTE (YOPMYJIBI IPOCTHIX BEIIECTB:
Zn, HCI, Cl;, CaCos, SO, O2, O3 ZnO.
3. BoruncnmTe OTHOCUTENBFHBIE MOJICKYISIPHBIE MACChI CISAYIONINX COSIMHEHHIA:
H2S04, H3PO4 Cu(OH)>.

4. VYkaXuTe BAJICHTHOCTH BJICMEHTOB B COCINHCHUAX:



CaBr2 SOz, As20s Al2S3 BasP2, FeO.
5. B kakoii Macce cepedpa COACPIKUTCS CTOJIBKO K€ aTOMOB, CKOJIBKO UX coaepkutces B 19,7 1 305mota?
6. PaccraBbTe KOX(GUIIMEHTHI, TPe0OPa30BAB CXEMBI B YPABHCHHSI PEAKIIUU:
FeO + CO —Fe+CO2
Na+H>0O —NaOH+H>
Na+NH3; —NaNH2+H2

7. Kaxkyro maccy Meau Hajo B3sTh, 4TOOBI MOTyduTh 16 T okcuaa menu (11)? Kakas macca kuciiopoaa notpedyercs st ITOH peakium?

KonTpoJsbnas paGora Ne2
1. Paccuuraiite Maccy conu U Maccy BOJibl, KOTOpble OTpeOyroTcs A npurotosiaeHus 150 r 5% pacteopa conu. Kakoit 6yaer maccoBast
JIOJISL COJIU, €CIIM K TIOJy4eHHOMY pacTBopy n100aButh 100r BoAbI?
2. Kakoit 00beM npu HOPMAIBHBIX YCIOBUSIX 3aiMYT:
a) 0,25 Monb a3oTa 6) 6,02*102! Mmonexyn azoTa 8)0,14 r azoTa
3. Kakas macca BozbI moTpeOyeTcs AJis AIEeKTPOoIIn3a, YTOOb! monyunTs 1121 (H.y.) kucnopona?
4. HanumuTe ypaBHEHUs peaklUii TOPEHUsI MarHus, yris, skeine3a, merada (CHa). [lognumunTe Ha3BaHUS IPOAYKTOB PEAKIIMHU.

5. Brramcnure maccy okcuna gocdopa (V),koToperit obpasyercs npu cropanun 7,75 r pochopa. Paccuuraiite 06bem kuciopoga(H.y.),
KOTOPBI HEOOXOIUM JIJISl ITOTO.

6. IlpuBenure mpuMep KaTaIMTHIECKOW peaknnu. KakoBa posb katanmzaropa?

KonTposbnas paGora Ne3

1. Hamwummre ypaBHEHHS BCEX BO3MOXKHBIX PEAKIUH MEXIY CICAYIONIMMHU BellecTBaMH: OKCua Oapus, okcua cepsl (IV), ruapokcu
HaTpHsl, a30THAs KUCIIOTA.
2. Hanmmute ypaBHEHHS peaKInid, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTH IETIOUKY MPEBPAIICHUN BEIIECTB:
Menp— Xnopun menu(ll) —I'uapokcun meau(ll) —»Oxkeun menu(Ill) —Cynsdpar meau(ll) — Mens.
3. HanumuTe ypaBHEHHs peakiMii, B pe3ylbTaTe KOTOPBIX oOpa3yercst a) kapOoHAT Kanblius, 0) coysiHas kuciora. Haliaure BO3MOXKHO
0oJIbIIIee YHCIIO PA3IMYHBIX CTIOCOOOB.



4. B Tpex cxiIsHKax 0e3 STUKETOK HaXOAATCS pacTBOPHI KapOOHATa HATpHs, HUTpATa HATPUs U cyiabdaTa HaTpus. Kak XUMUYECKHM ITyTeM
pacno3HaTh, KaKOE BELIECTBO HAXOAMUTCS B KaKAOH M3 CKIMHOK? Hamummre ypaBHEHUS peakiyif; X0 paclio3HaBaHHs HPEICTaBbTE B
BUIC TAOJIHIIBI.

5. Beruucnute 06beM Bogopoa (H.y.), 00pa3yromerocs mpu B3auMOACHCTBUH 48 T Maruus ¢ U30bITKOM CEPHOM KUCIIOTHI.

KonTpoubnas pabora Ned

1. JlaiiTe kpaTKyl0 XapaKTEpHUCTUKY 3jieMeHTa cephl. [lono)keHue B MEpUOJUUECKON CHCTEME; 3JIEKTPOHHAas KOH(QUIypalus aTOMOB;
BaJCHTHBIE BO3MOXXHOCTH; BO3MOYKHBIE CTEIEHU OKMCIEHHUS (C MPUMEpaMU BEIIECTB); BBICHIMI OKCHJA, €r0 XapakTep; BBICIIMM
TUAPOKCHUJL, €r0 XapaKTep; BOJOPOIHOE COETUHEHUS.

2. Jaubl cienyronye Beuiectsa: ¢prop, ¢propua Hatpus, propusa kucnopoaa(ll). Hanummure GopMyiibl 3TUX BElIECTB U ONpPEASIUTE TUI
XUMHUYEcKOH cBsA3M. [lokakuTe HampaBiIeHHE CMEIEHUS JIEKTPOHHOHN IUIOTHOCTH, €CJIM OHA CMELIeHa; MOTUBUpYHTE 0TBET. COCTaBbTE
AIIEKTPOHHBIC (POPMYIIBI IS JTAHHBIX BEILECTB.

3. 3aKoHYMTE ypaBHEHUS pEaKLUil, COCTaBbTE CXEMbI 3JIEKTPOHHOI0 OajlaHCca U paccTaBbTe KOI((UIMEHTHI B yPaBHEHUSAX

P+O2=...
Li+No=...
Zn+Fey(SO4)3=...
4. TlpeoOpa3yiiTe JaHHBIE CXEMbI B YpaBHEHHS pEeaKlIUid, COCTaBbTE CXEMBbI 3JIEKTPOHHOr0 OanaHca:
NHs3+0O2 —N2+ H20
Cu+HNO3(pa36.) —Cu(NO3)>+NO7T+ H20
Hrorosasi kKoHTpoJIbHaAsI padoTa

1. Beoruncnute o0beM Boabl U Maccy noBapeHHO# conu NaCl, koropeie motpeOyrorcs ans npurotosienus 250 mia 0,7 M pactBopa.
[110THOCTH pacTBOpa MPHHATH paBHO# 1T\cM®. KakoBa MaccoBast 10 XJIOpHIA HATPUS B TAKOM PacTBOpE?

2. Brwraucnure maccy kapOoHaTa HaTpHsi, 00pa30oBaBIIETrocs MPH Mporryckanuu 44,8 11 (H.y.) YIIEKHUCIOro ra3a dyepe3 u30BITOK pacTBopa
TUAPOKCHUIA HATPUSL.

3. JlaiiTe KpaTKyrO XapaKTepHCTHUKY yieMeHTa docdopa. [lojoxkeHne B IEPUOTUYSCKON CHCTEME; MIEKTPOHHAS KOH(PUTYpaIHsl aTOMOB,
BaJICHTHBIE BO3MOXXHOCTH; BO3MOYKHBIE CTENEHU OKHCIEHHUS (C MPUMEpaMU BEIIECTB); BBICHIMI OKCHJA, €ro XapakTep; BBICIIMIMA

THAPOKCHUA, €T0 XapaKTEp; BOAOPOJHOC COCANHCHUS.



4. HanwmuTe ypaBHEHHS PEaKIUi, C TOMOIILI0 KOTOPHIX MOKHO OCYIIIECTBUTH MPEBPAILICHUS BEIICCTB:
Xiop— Xnoporopopoa— Xmop— Xnopu xeneza(Ill) —Xmopua cepedpa.
YKaKUTE THITBI peaKIUid, B YPaBHEHUSIX OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIUii 0003HAYBTE CTEIICHU OKHCICHUS M IEPEXO0/1 AICKTPOHOB.
5. B T1pex kombax 0e3 ATHKETOK HAXOIATCS PACTBOPHI XJIOpWUIa HATpHUs, OpoMuIa HATpUs U COJisiHas Kuciora. Kak MOXHO
UaeHTU(OUIMPOBATH 3T BemiecTBa? OTBET MOTUBHPYHTE.

9 kJacc
KonTpoabsHas padora no teme «PactBopbl. Teopusi 3J1eKTPOJINTHYECKON JUCCOIMALMID)

1. CocTaBuTh MOJIEKYISIpHBIC, IOJHBIE HOHHBIE U COKPAILIICHHbIE HOHHBIE YPABHEHHSI BCEX BO3MOXKHBIX PEaKIIUi MEXy pacTBOpaMHu
CJIEIYIOIINX BEIIECTB:

a) TUAPOKCUAa 0apus U a30THOW KUCIIOTHI,

0) nutpara cepedpa(l) u oprodocdara xanws;

B) KapOoHaTa 0apus U COJITHOW KHCIIOTHI;

') THAPOKCH/Ia HATPHS U CEPHON KUCIIOTHI.

2. 3anuIuTe MOJIEKYJISIpHBIE U NIOJTHbIE MOHHBIC YPAaBHEHMsI peakIfii, COOTBETCTBYIOLIEH cxeMme:

a) 3Ca?* + 2P0s> — Caz(POu)>

0) H"+ OH — H20

3. Kakas macca ocagka oO0pa3zoBanock npu B3aumozeiictsuu 112 r ruapokcuia kamus 1 pactBopa cyibgaTta meau(Il) maccoit 200 r, B KoTopoM
0,1 maccoBbIX mojel coinu. Kakoe BelecTBo B3STO B U30BITKE?

4. 3anuiure ypaBHEHUS peaklMi CIeIyIoINX IPEeBPaAIlCHNN:

Marnuii — Okcua Maruusi — XJIOpUJ MarHusi — TUAPOKCUJ MarHus — Cyib(aT MarHusi — HUTPAT MarHusl.

KonTpoasHas padora no teme: «Hemera/ibi»
1. Hamummre ypaBHEHUs PEeaKIIUil 71 IEPEXO0B:
S - FeS—-S02 - SO3 - H2S04 — BaS0O4.

I[J'I}I pCaKLII/II\/'I HOHHOI0 OOMEHa COCTaBbTE HOHHEIC YpaBHCHUA, IJI1 pCaKIIUA 2 cOCTaBbTE 3J'ICKTpOHHBII71 OanaHc.
2. Hanummwre YpaBHCHUA peaKuHﬁ TCPMHUYCCKOI'O PA3JIOKCHUS CICAYIOMUX BCHICCTB: HUTpATA KaJIuA, XJIOpUJa aMMOHU, Kap60HaTa
ammoHus. K YpaBHCHHUAM OKHCIUTCIIBHO-BOCCTAHOBUTCIILHBIX pCaKI_[I/Iﬁ COCTaBbTC CXCMBI 3JICKTPOHHOT'O Oananca.



3. B Tpéx cxisiHKax 0e3 3TUKETOK HAaXOJSATCS pacTBOPHI KapOoHATa aMMOHUS, CUJIMKATa HATPUSl U HUTpaTa amMoHus. Kak xumudeckum
IMyTEM MOYKHO PacIiO3HaTh, KAKOW PACTBOP HAXOJAUTCA B KAXKJIOM CKIIsIHKE. Hanuiure ypaBHEHUs peakUuid.

4. BpluucnuTe Maccy KapOuja ajdrOMUHMS, KOTOPBIA 0Opasyercs MpU B3auMOJEHCTBUM yriis Maccod 0,6 Kr c amOMUHUEM B
CTEXMOMETPUUYECKOM COOTHOILICHUHU.

KonTposbHas pabora no teme: «Meranibn
1 .Hanumure ypaBHeHUs peakiyii, COOTBETCTBYIOIIMX CXEME:

Ca— Ca(OH)2 — CaC0O3 — Ca(HC03)2 — CaC0O3 - CO2.

2.Beruncnute mMaccy xsopuna skenesa 2 npu 80 -% -HOM BBIXOJE €ro, KOTOpbIH oOpa3oBaics npu B3aumojedcTBuu 10 r xenesza ¢
pacTBOpPOM, coJiepkaiiuM 7, 3 T XJI0pOBOJAOPO/IA.

3.Ilepeuncnute oOCHOBHBbIE 00JACTH IPUMEHEHHUS KeJie3a U €T0 CIUIABOB. Y Ka)XXKUTE Ba)KHEHIIINE CBOMCTBRA kKele3a, Ha KOTOPhIX OCHOBAHO
€ro IpUMEHEHHUE.

4.IlepeuncauTe OCHOBHBIE CLIOCOOBI MOTYYEHUs MeTau10B. OTBET WILUIIOCTPUPYITE 3aIUChI0 YPAaBHEHUI XUMUYECKUX PEAKIHI.

Hrorosasi kKoHTpoOJIbHaAsI paboTa
Yacrte | OauH npaBuWiIbHBIIA OTBET

1. K peaknusim pas3inoskeHus: OTHOCUTBCS PeaKLus
1. CaO+Si02=CaSi03 2. 2HgO=2Hg+02
3. Zn+2HCI=ZnCI2+H2 4. 2Mg+02=2MgO
2. BemiectBa, popmyiisl koTopsix — Al203 u K2SOs, SBIISIIOTCSI COOTBETCTBEHHO
1) OCHOBHBIM OKCHJOM U KUCJIOTOH 2) aM(pOTEPHBIM THIPOKCHJIOM U COJIBIO
3) ampOoTepHBIM OKCUAOM U COJIbIO 4) OCHOBHBIM OKCHUJIOM U OCHOBAaHHUEM
3. Oxcuay N(IIT) cooTBETCTBYET KHCIOTA
1) HNO; 2) HNOs 3) NH3s 4) NaNO;
4. BepHbI 1M CyKIeHHUs 0 crioco0ax pasjeneHus cmeceit?
A. BrimapuBaHue OTHOCAT K (PU3MYECKUM crioco0am pa3ziesieHHsI CMECEH.
b. Pa3znenenue cmecu BOJIbI M 3TaHOJIA BO3MOKHO CLIOCOOOM (DMIIBTPOBAHUS.
1) BepHO TONBKO A 2) BepHO Tobko b 3) BepHbI 00a cyxaeHus 4) o0a Cy AeHHsI HEBEPHBI
5. B peakiuu 3CuO + 2NH3 =3Cu+ N2+ 3H.0
M3MEHEHHE CTENIeHU OKUCIICHUSI OKUCIUTENSI COOTBETCTBYET CXEMeE



1)+2—>02)-3—-503)2—>04)0—>+2
Yacts 2
6. BeiOpats 2 npaBUIBHBIX OTBETA.

JJisi METHIIOBOTO CIMPTA BEPHBI CISAYIONINE YTBEPKIACHUS

1) siBnsieTcst ra3000pa3HbIM BELIECTBOM (H. Y.)

2) B MOJIEKYJIE UMEETCsl TUPOKCHIIbHAS TPYIINa

3) A10BUT

4) TIII0X0 pacTBOPHUM B BOJIE

5) BCTyIaeT B peakiuio ¢ cepedpom

7. YCTaHOBUTE COOTBETCTBHE MEXIY ABYMS BEIISCTBAMU M PEAKTHBOM, C TOMOIILI0 KOTOPOTO MOXHO PA3JIMYUTh 3TH BEIICCTBA.
BEIIECTBA PEAKTHUB

A) NaNOs u Ca(NO3z)2 1) BaCl,
b) FeClz u FeCls 2) Na.CO3
B) H2SO4 1 HNO3 3) HCI

4) NaOH

3anuiuTe B OTBET LUQPHI, PACHIOJIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:
8. Mcmonn3yst METO/ SIEKTPOHHOTO OanaHca, paccTaBbTe KOOPGUIIUEHTH B ypaBHEHUH PEaKIIUU, CXeMa KOTOPO
P + H2SO4 —H3PO4+ SO, + H20
Onpenenute OKUCITATEh H BOCCTAHOBHUTEIH
9. O6BEM Bogopoaa (H.y.), 00pa30BaBIIMIICS MPU B3aUMOACHCTBUU 26 T IIUHKA C PAaCTBOPOM CEPHOM KUCIOTHI, COCTABIISET
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