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Pabouast mporpamma 1o npeamery «XuUMHs» COCTABJICHA Ha OCHOBE CJIEAYIOIIMX HOPMATHBHBIX
JIOKYMEHTOB:

- @enepanpHOro 3akoHa oT 29 nexadbps 2012 rox Ne 273 - @3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun» (ctT.2, 11.9);

- @enepanlbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENLHOTO CTaHAApTa OCHOBHOTO OOIIEro
obpazoBanus (IIpukaz Munuctepcra npocBemiernss PO or 31.05.2021 Ne287) ¢ u3MEeHEHUSIMH OT
27.12.2023 (nmpuxa3 Munnpocsemenus Nel028), ¢ wusmenenusimu ot 22.01.2024 (mpukas
Munmnpocserienus Ne31);

- DenepanbHONl 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO 00mero oopa3zoBanusi (Tpuka3
MunuctepctBa npocsemieHus Poccuiickoir ®@enepanun ot 18.05.2023 Ne370, 3apeructpupoBaH
12.07.2023 No74227), ¢ wusmenenusimu oT 01.02.2024 (mpukaz Munnpocsemienus Ne62), c
u3menenusamu ot 19.03.2024 (nmpuka3z MunnpocsemieHust Nel71);

- OenepalibHOTO MEepeyHs YUeOHUKOB, PEKOMEH/IOBAHHBIX K UCIIOJIB30BAHUIO B 00pa30BaTEIbHBIX
YUPEKICHUAK, PEATU3YIOUINX MPOrpaMMbl OOIIEro oO0pa30BaHHUs W UMEIOUIMX TOCYIapCTBEHHYIO
akkpenurtanuio, Ha 2024-2025 yueOHbIi ro;

- l'ogoBoro kanengapuoro yueOnoro rpadpuka MBOY «'umnHazus Ne8» na 2024-2025 yueOHbIN
TOJ;

- [Tonoxxenus o paboyux mporpaMMax y4eOHBIX MIPEIMETOB, YI€OHBIX KypCOB (B TOM UHUCIIE

BHEYPOYHOMH NIEATENHbHOCTH ), y4eOHBIX Moyl B MBOVY «I'nmHazust No8»;

- OcHoBHoI1 06pazoBatenbHOi porpaMmmbl OO0 MBOY «I'nmuazust No8».

Y4eOHO-MEeTOANYECKHIT KOMILJIEKT COCTOUT H3:
- Xumus. 9 kmacc: ydeOHHMK i obmieoOpazoBaT. opranmszanuil/  O.C.I'aGpuensH,
N.T".OctpoymoB, C.A.CnankoB. — 3-e uza. - M.: [Ipocsemienne, 2021.
- Xumus. [Ipumepnsie paboune nporpammel. [lpeamernas nunus yueonukon O. C. ['aOpuensina,
N. T. Octpoymosa, C. A. CnaakoBa. 8—9 kiaccsl : yueb. mocobue 11 061eodpazoBaT. OpraHu3ainui
/ 0. C. T'abpuensn, C. A. CnaakoB. — 3-e¢ uzn. — M. : [Ipocsemenne, 2021.

[IporpamMMa 1o XMMHHM Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHWs COCTaBleHa Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHON 00Opa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
oOpazoBanms, mpeacraBieHHbIx B PI'OC OOO, a Ttakxke Ha OCHOBe GenaepalbHOW pabodeit
MpOrpaMMbl BOCIIUTAHUSI U C YYETOM KOHIEMIUU TPETNoJaBaHusl y4eOHOro mpeamera «XuMHUs» B
oOpa3oBaTenbHBIX opranu3aiusiax Poccuiickoii deaepanum.

[Tporpamma no xumuu 1aéT MpeacTaBiIeHre O IENsIX, o0Iel cTpaTeru 00y4YeHus, BOCITUTAaHUS
M pa3BUTUsA OOYYarOIIMXCS CpEACTBaMU Y4YeOHOTO TMpeaMeTa, YCTaHABIMBAeT o00s3aTelIbHOe
MIpeIMETHOE COZIepKaHKe, IIPeIyCMaTpUBaET paclpeiesieHHe ero Mo KjaccaMm U CTPYKTYpHUpOBaHUE 110
pazzenaM M TemMaM [MpOTrpaMMbl [0 XUMHUHU, OMNpPEAENseT KOJIMYECTBEHHbIE M KauyeCTBEHHbIE
XapaKTEPUCTUKUA COJEPKaHUsI, PEKOMEHIYEMYIO IOCIEAOBATEIbHOCTh M3YyUYEHUSI XUMHH C y4ETOM
MEXIIPEJAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro IMpoIlecca, BO3PACTHBIX
0COOCHHOCTEH 00y4aroIuXcsl, ONpeeNseT BO3MOKHOCTH MpeaMeTa JUlsl peau3alund TpeOOBaHUN K
pe3ynbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs, a TaKXke TPEOOBaHWI K pe3ynbTaTaM OOy4YeHHs XMMHH Ha YPOBHE IeJied H3Y4YCHUS
MpeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU JIEATEIHHOCTH O0YYaIOIIErocsl M0 OCBOSHUIO
y4e0HOTr0 coiepKaHMUsL.

3HaHWEe XWMHU CIY)KUT OCHOBOW Ui (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIIETOCs, €ro
MPEACTABICHUI O MaTepuaIbHOM EJIMHCTBE MHUPA, BAKHYIO POJIb HTpaioT (hopMUpyeMble XHUMHUEH
MIPEJICTABICHHUS] O B3aWMOIPEBPAILICHUSX SHEPTUU M 00 SBONIOIHMM BEHIECTB B MPHUPOJAE, O MyTIX
perieHus TI00abHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPTETUUECKOM,
MUIIEBON U IKOJIOTUYECKOM O€30TaCHOCTH, MTPOOJIEM 3IPaBOOXPaHEHUSI.



N3yuenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEH Jisi caMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el 1 QyHKIMOHATEHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS M TBOPUYECKHX CIHOCOOHOCTEH oOyuaromumxcs,
HABBIKOB UX CaMOCTOSITEIHHON Y4eOHOU IeSATeNbHOCTH, YKCIEPUMEHTAIBHBIX U HCCIEI0BATEIIbCKIX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B MPO(HECCHOHATILHOM e TEIbHOCTH;

3HAKOMHT CO CTeIU(DHUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI IIEIOCTHOTO B3TJIsIa HA
€AUHCTBO IPUPOJBI u YeJI0BEKa, SIBJISIETCS OTBETCTBEHHBIM 3Tanom
B (hOpMHPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH 00YUYaIOIUXCS;

croco6cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILEHHUSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
MIPHUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTUYECKOE 00pa30BaHKUE 00YJIAFOIIUXCSI.

JlanHble HampaBlieHUsT B OOyYEHUH XHMHH OOECIEeUMBAIOTCS CHEHU(PHUKON CcoJepKaHUs
y4eOHOro TpeaMeTa, KOTOPBIA SIBISICTCS TENarorHYecKH aJalTHPOBAHHBIM OTpPaKCHHEM 0a30BOM
HayK{ XMMUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS OPUCHTHPOBAH HA OCBOCHHUC
OOy4aloIUMUCS CUCTEMbl MEPBOHAYAIBHBIX IMOHATHH XWMHHU, OCHOB HEOPraHMYECKON XHUMHUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TTOHSITHI OPraHMYECKON XUMHUH.

CtpykTypa comepxaHus IporpaMMBbl 0 XUMHUU c(hOopMHpOBaHA HA OCHOBE CUCTEMHOIO MOAX0/1a
K €€ m3ydenuto. CojaepaHuE CKJIQJbIBACTCS W3 CHUCTEMbI TMOHATHM O XUMHUYECKOM DJIEMEHTE U
BEIIECTBE M CHCTEMbI MOHATUH 0 XuMU4eckor peakiuu. O0e 3TH CUCTeMbI CTPYKTYPHO OpraHU30BaHbI
[0 TPUHIMIY TOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWK HA OCHOBE TEOPETHUECKUX MPE/ICTAaBICHUN
pPa3HOro YpOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHUH;

— YY€HHUS O CTPOSCHUU aTOMa U XUMHYECKOU CBSI3H,

— MpeACTaBICHUHN 00 AIEKTPOTUTHUECCKOMN AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIMPUYECKH TOJYyYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCSA TOCIEAOBATENBHO OT OJHOTO YPOBHS K JPYrOMY, BBITONHSS
GbyHKIMH OOBSICHEHHS W MPOTHO3UPOBAHMS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHnune nporpaMMebl 10 XMMUHU CITOCOOCTBYET (POPMUPOBAHUIO MPEICTABIICHUS O XUMUYECKON
COCTABJISIFOLIEH HAYYHOM KapTHUHBI MHpa B JIOTUKE €€ CUCTEMHOM MPUPOJIbl, HEHHOCTHOTO OTHOIIEHUS
K HAYYHOMY 3HAHHMIO U METOJIaM TMO3HaHUs B Hayke. M3ydeHne XUMUU MPOUCXOAUT C MPUBICYCHHEM
3HAHUU W3 paHee U3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyxarommii Mup», «buonorus. 5—7 Kaacce» U
«®Dusuka. 7 Kjmacey.

[Ipy u3yyeHUM XUMUU TPOUCXOAUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM HAyKH Kak
00JITaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOU NESITEIbHOCTH YeJIOBeKa U KaK OJIHOTO W3
KOMITOHEHTOB MUPOBOW KYJIbTYpHI. 3a/lada y4yeOHOTrOo MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUA — BaXXHEHUIUX (DAKTOB, MOHATHN, 3aKOHOB U TEOPETHUYECKUX IOJOKECHUM,
JOCTYIHBIX 00O0OIIEHHI MHUPOBO33PEHUECKOTO XapaKTepa, si3blKa HAyKH, B MPHOOIICHUH K HAYYHBIM
MEeTO/JaM TTO3HAHMS TIPU W3YYEHUHW BEIIECTB W XUMHUYECKUX PEaKIUi, B ((OPMUPOBAHUHU U PA3BUTHH
MO3HABATENBHBIX YMEHHI U UX PUMEHEHUH B Y4eOHO-TI03HABATEIHLHON U Y4eOHO-HCCIIeI0BATEIHCKOM
JeSTeTbHOCTH, OCBOSHUH TIpaBUJI 0€30MacHOT0 OOpaIIeHusl ¢ BEIeCTBaMH B TTIOBCEHEBHOM KU3HU.

[Ipn wu3ydyeHMH XWMHUU Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs Ba)XHOE 3HAYCHUE
MPUOOpPENN TaKue 11eH, Kak:

—(dopMHupOBaHHE WHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CamMo0OOpa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEIHPHOMY MPHHITHIO PEIICHUN, CIIOCOOHOW agamTUpOBAThCS K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKH3HU;

—HampaBJIEHHOCTh ~ OOy4YeHWS Ha CHUCTEMaTUYeCKoe MpHUOoOIIeHHe oOydarolmmxes K
CaMOCTOSITENTFHOW TO3HABATEIILHOM NEATENbHOCTH, HAYYHBIM METOJaM MO3HAHUS, (POPMUPYIOIIUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUH;



—o0ecreyeHne  YCIOBHM, CIIOCOOCTBYIOIIMX  NPUOOpETeHHIO  OOy4aroIMMHUCS  OIbITa
pa3HOOOpa3HOW NEATEIbHOCTH, TO3HAHHMSI W CAMOIO3HAHWS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I PA3TUYHbIX BUJIOB JIEATEIbHOCTH;

— hopmupoBanue 00MIeH QYHKIIMOHAILHON U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIC
YMEHHI OOBSCHATh W OILICHWBATh SIBIICHUS OKPYKAIOMIErO MHUpPA, WUCIHONB3YyS 3HAHUS W OIIBIT,
MOJIy4YEHHBIE MPU U3YYCHUH XUMUHU, IPUMEHSTh UX MPU PEIICHUHU MPOoOJieM B TOBCEAHEBHON KU3HU U
TPYAOBOM ESTENBHOCTH;

—dopmupoBanre y oOydalOIIUXCsl TYMAaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS IIEHHOCTU
XUMHUYECKUX 3HAHUHN ISl BBIPAOOTKU SKOJIOTHYECKH 11€7IeCO00pa3HOT0 MOBeIeHUs B ObITY U TPYIOBOH
JESTEIBHOCTH B IEJISIX COXPAHEHHSI CBOETO 3/I0POBbS U OKpPY KAIOIIeH MPUPOIHOM CpeIbl;

— pa3BUTHE MOTHUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJII U CAMOBOCHHTAHMIO Ha
OCHOBE YCBOEHHS O0IIEYEIOBEYECKMX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduiisa u
HAIMpPaBIEHHOCTH JAIbHEHIIIETO O0YICHHSI.

Ha H3YyYCHHUEC YAaCOB HAIMOHA/IBHO — PETHOHAJBHOI'0 KOMIIOHEHTA 3allJITAHUPOBAHO 3 yaca:

Ne ypoka Tema ypoka

26 XYUMHYECKUE pEaKluy, JEKal[Me B OCHOBE IPOMBIIUIEHHOIO crocoda
IIOJIyYEHUS CEPHOM KHUCIOThl. XUMHUUYECKOE 3arps3HEHUE OKPYXKaloLIeH cpezbl
COEIMHEHUSIMU Cephbl (Ha mpuMepe Y IMypTHH).

32 Hcnonp30BaHNE HUTPATOB U COJEH aMMOHHS B KAa4eCTBE MMHEPAJIbHBIX
ynoOpeHuii (WX TPUMEHEHHE B CEJIbCKOM xo3siictBe YP). Xumuueckoe
3arpsi3HEHUE OKPYKAOLIEH CpeJibl COEIMHEHUSIMU a30Ta

52 KéctkocTb BOIBI U cr1OcOOBI €€ ycTpaHeHus. KauecTBO MUTHEBOI BOJBI B
Y IaMypTuu.

B paOoueii mporpamme conep)KUTCS NEpEeYeHb OCHOBHBIX Ppa3/eioB, TEM YPOKOB, YKa3aHO
KOJINYECTBO KOHTPOJIBHBIX U TNPAKTHUECKUX PA0OOT MO KakKIOMY pas3ziely, KOJIMYECTBO YacoB IS
000011IeHHS ¥ TTOBTOPEHUS B KOHIIE Y4€OHOTO To/1a.

TpeGoBaHust K YpPOBHIO IMOJIOTOBKHM YYAIIMXCsl MPOBEPSIOTCS MPU TMOMOIIM H3MEpHUTENeH -
CUCTEMBI 3aJJaHUI U TPOBEPOUHBIX padoT. [IpuMeHsI0TCS 3a7aHus ABYX TUIIOB: 1) 3a/1aHus ¢ BBLIOOPOM
OTBE€Ta, 2) 3aJaHusl CO CBOOOJHBIM OTBETOM. 3a/aHUsl HCHOJB3YIOTCS MPH BCEX BHUJAX TEKYIIETO,
TEMaTUYECKOI0 U UTOTOBOI'O KOHTPOJISI YCBOCHHUSI yUallIUMUCS y4eOHOro MaTepuaia.

st KOHTpOJIE W y4€ra JOCTH)KEHHUH OOYYaromMXCsl MCIIONB3YIOTCS CIEAYIOMHe (OPMBIL:
TECTUPOBaHUE, MUCbMEHHAs CaMOCTOsITeNbHAs padoTa, YCTHBIM OMpOC, COOOIIeHHE, MpaKTHYecKas
paboTa, KOHTPOJIbHAS padoTa.

MecTo y4eOHOr0 nmpeaMera B y4eOHOM IIaHe
OO6miee uymMcIO YacoB, OTBEACHHBIX [UJII WM3Y4YEHUS XHWMHH Ha YpPOBHE OCHOBHOTO OOIIETO

oOpa3zoBanusi, cocTaBiseT 136 dacoB: B 8 kiacce — 68 "acoB (2 yaca B HeZien0), B 9 kinacce — 68 4acos
(2 yaca B HezeIO).



COJAEPKAHUE OBYYEHUA
BemecTBo M XMMHYeCKas peakus

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux siaemMeHToB [, . Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHMM CBOMCTB XMMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
[IEPUOJIOB, Kalus, KaJbliUd U MX COCIUHEHUH B COOTBETCTBUU C IIOJOXKEHUEM DJJEMEHTOB B
[lepuonnyeckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrpoeHue BeliecTBa: BUIbl XUMUYECKOM CBSI3U. TUIIBI KPUCTAUINYECKUX PEIIETOK, 3aBUCHMOCTb
CBOMCTB BEILLECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUJAa XUMUYECKOH CBSI3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEHIECTB. XMMHUYECKHUE CBOMCTBA BEIICCTB,
OTHOCALIMXCS K pa3IUYHBIM KJaccaM HEOPraHMYeCKUX COCIMHEHWH, TeHeTH4ecKas CBs3b
HEOpPraHMYECKUX BEIIECTB.

Knaccupukanus XMMHUYECKHX pEaKUMi MO pa3iuyHbIM IpU3HAKaM (110 YUCIY M COCTaBY
YUYaCTBYIOIIMX B PEaKIUHM BEUIECTB, IO TEIUIOBOMY 3()(EKTy, Mo M3MEHEHUIO CTEIEeHEeH OKHCICHHS
XUMHUYECKHX 3JEMEHTOB, 110 00paTMMOCTH, [0 YYacTHUIO KaTajlu3aropa). DK30- U 3HJOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

Ilonartue o ckopoctu xumuueckoil peakuuu. IloHatne 00 0OpaTMMBIX U HEOOpaTHMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M I'eTepOreHHbIX peakuusax. [loHsTue o xartanuse.
Ilonatune o xuMuyeckomM paBHOBecuU. PaKTOPHI, BIUAIOLUIME HA CKOPOCTh XUMHUYECKOM peakiuu u
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHC  OKUCIIUTENBHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBieHHE YPaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHMA
C UCIIOJIb30BaHUEM METO/1a 3JICKTPOHHOI 0 OanaHca.

Teopust 2JIEKTPOIUTUYECKONW JTUCCOLMALMU. ODJIEKTPOIUTHl U HEIIEKTPOIUTHL. KaTuoHsl,
aHWOHBI. MeXaHn3M Auccoluanuy BELIECTB C Pa3JIMYHBIMM BUIAMH XMUMHYECKON cBs3u. CTeneHb
nucconuanui. CHIIbHbIE U c1a0ble 371EKTPOIUTHI.

Peakiium moHHOro oOMeHa. YcCIIOBUS MNpPOTEKaHMs peakUuil HMOHHOro OOMEHa, MOJHbIE U
COKpalI€HHbIE HOHHBIE ypaBHEHHUs peakiuil. CBolicTBa KHCJIOT, OCHOBaHMM U cojeil B cBeTe
NPEJCTaBICHUN 00 NMEKTPOIUTHYECKON nucconuanuu. KadecTBeHHbIE peakiuy Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJENSIMU KPUCTAJNIMYECKUX PEIIETOK HEOPTaHWYECKUX BEIECTB — METAJUIOB
U HeMeTauloB (Tpadura M anmasza), CIOXKHBIX BEIIECTB (XJOpHJa HaTpusi), HCCIeI0BaHUE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEaKIMM OT BO3JEUCTBUS Pa3lIMUYHBIX (AKTOPOB, HCCIIEIOBAHUE
AJEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, MpOIecca AUCCOIMAMM KUCJIOT, ILIeNo4Yed M coJiel
(BO3MOXXHO MCITIOJIb30BaHME BUJEO MAaTE€pPHUAJIOB), MPOBEACHHUE OINBITOB, MWILTFOCTPUPYIOIINX MPU3HAKU
MPOTEKaHUs peaKIMii HOHHOTO oOMeHa (00pa3oBaHHE OcajiKa, BBIIETICHUE Ta3a, 00pa3oBaHUE BOJbI),
OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUi (FOpeHHe,
peakuuu pasNioKEHUs, COEIMHEHHUs), pAclO3HABAHME HEOPraHWYECKUX BEUIECTB C IOMOIIbIO
KAaueCTBEHHBIX PEAKIIMI HA MOHBI, PEIIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl 1 MX coeJMHEHUSA

OOmast xapakTepucTHKa ranoreHoB. OCOOEHHOCTU CTPOEHMsI aTOMOB, XapaKTEPHbIE CTENEHU
okucnenus. CtpoeHue M (U3NYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TalOTEHOB. XHUMHYECKHE
CBOWCTBA Ha IpuMepe xJjopa (B3aUMOJEHCTBHME C MeETaUlaMH, HEMEeTaJUIaMHu, IIEeJI04YaMH).
Xnopososopoa. ConsiHast KUCIIOTa, XMMUYECKHE CBOWCTBA, MOJIyYeHHUE, IpUMeEHEHMeE. JlelicTBre X1opa
1 XJIOPOBOJIOPO/1a HAa OPTaHK3M uelloBeKa. BaxkHelme XJI0pyu/Ibl 1 UX HaX0XACHUE B IPUPO/IE.

OOmas  xapakTepuctuka 31aeMeHTOB VIA-rpynmbl.  OCOOEHHOCTH  CTPOCHHMS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U pu3nueckre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOa
U cepbl. AIIOTpPONHBIE MOAM(UKALMK KHUCIOpOJa M cepbl. XHMMHUYECKHE CBOWCTBA CEpHI.



CepoBoniopoJi, cTpoeHue, (PpU3NUECKue U XUMHUECKue cBoiicTBa. OKCHIBI Cepbl KakK MpPEeACTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHas KuclIoTa, (U3MYECKME M XUMMUYECKHE CBOMCTBa (0OLIMe Kak
MPECTaBUTEN KJacca KHUCIOT M crenuduyueckue). XUMHUYECKHE PEaKIHMH, JIeKAIllHe B OCHOBE
IIPOMBILIJICHHOT'O CII0C00a MoiyyeHust cepHoil kucnotel. [Ipumenenue ceproii kucnotel. Conu cepHOi
KHCJIOTHI, KAaUeCTBeHHAsl peaklus Ha cynbhaT-uoH. HaxoxeHue ceprl U €€ COeTUHEHUI B TIPUPOJIE.
XUMHUECKOE 3arpsi3HEHUE OKpPYKAIOLIeH Cpeabl COEIUHEHUAMU cepbl (KUCIOTHBIE JIOKAH,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPeA0TBPAILEHNUS.

OOwast xapakTepucTHKa 37eMeHTOB VA-rpynnsl. OcOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTEPHbIE
CTENIEHU OKHCJIEHHUA. A30T, pacHpoCTpaHEHHWE B HpUpoie, (HU3NYECKHe W XMMUYECKHE CBOMCTBA.
Kpyrosopot a3ora B mpupoje. AMMHAK, €ro (pu3nyecKkue M XMMHUYECKUE CBOWCTBA, IMOJIY4YEHUE U
npuMeHerne. Coiau aMMOHUS, UX (GU3NYECKUE U XMMUYECKHE CBOMCTBa, NpuMeHeHne. KauecTBenHas
peakiysi Ha MOHbl AMMOHMA. A30THas KHCIIOTa, €€ MosyuyeHue, Gu3ndeckue U XMMHUYECKHe CBOMCTBa
(oOmme Kak MpeACTaBUTENs Kiacca KUCIOT W crenuduueckue). Mcmnonp3oBaHne HUTPATOB U COJICH
aMMOHMSI B KauecTBE MMHEPAIbHBIX YIOOpeHHH. XMMUYECKOe 3arps3HEHUE OKpYXKaroled cpenbl
COCAMHEHUSIMH a30Ta (KHCIOTHBIC IOXIHW, 3arps3HEHHE BO3AyXa, MOUYBBI M BOJ0&MOB). Docdop,
annotpornnbie Moaudukauu docdopa, husnueckue u xumuueckue cpoiictsa. Oxcua docdopa (V) u
dbocdopHas kucioTa, PUINICCKUE U XUMUIECKIE CBOMCTBA, monydeHue. Mcnons3oBanue ocdatos B
KayecTBE MUHEPAJIbHBIX Y100pEHUH.

OOmass  xapakrepuctuka 21eMeHTOB [VA-rpynnbl.  OCOOEHHOCTH  CTPOEHHUS ~ aTOMOB,
XapaKTepHbIe CTEMEHU OKHUCIIEHUs. YTJIEpOJ, ajUIOTPOIHble MOAM(UKAIMHM, PACIpPOCTPAHEHUE B
npupoje, (pu3nuecKue W XUMHUYECKHE CBOWCTBA. Ancopbuums. KpyroBopor yriepoma B mpupoe.
Oxcunpl yriepoaa, UX (u3MyeckMe M XMMHUYECKHE CBOMCTBa, JeMCTBHE HA JKUBbIE OpPraHU3MBI,
MOJy4YeHHEe M TPHUMEHEHHE. DKOJOTMYeCKHue TNpoOJieMbl, CBs3aHHbIe ¢ okcuioMm yriepona (1V),
TUII0TE3a I100aJIbHOI0 MOTEIUIEHUS KJIMMaTa, TApHUKOBBIN AP QeKT. YronbHas KUCIoTa U €€ COJu, UX
¢usznyeckne W XMMHYECKHE CBOMCTBA, IMOJlydeHHME W TpuMeHeHne. KauecTBeHHas peakmus Ha
KapOoHaT-uoHBL. Vcnonp3oBaHue KapOOHAaTOB B OBITY, MEIULMHE, NPOMBIIIJIEHHOCTH M CEJIBCKOM
XO35MCTBE.

IlepBoHauabHbBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepojaa (MeTaH,
9TaH, OTHWIEH, aleTHJIeH, J5TaHOJ, TJHIEPHUH, YKCYCHas KHUcIoTa). lIpupopHble HMCTOYHHKH
YTJIEBOOPOIOB (YroJib, MPUPOAHBINA ra3, HeTh), MPOIYKTH UX MepepaboTKu (OEH3MH), UX pPOJib B
OBITY 1 TPOMBIIIIEHHOCTH. [OHATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, OCIIKAX, YIIIeBOIaX
— M UX POJM B XKHU3HM 4YeloBeka. MarepuaabHOE €IMHCTBO OPraHMYECKUX W HEOPraHMYeCKHX
COCIMHEHU.

KpemHuuii, ero ¢usudeckne u XMMUYECKHE CBOMICTBA, ModydeHUue U npuMeHeHne. CoeTuHeHus
KpeMHusi B mpupone. OOmue npencraBieHus od okcuae kpemHust (IV) m kpemHueBoil kuciore.
CunMkarsl, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BajkHelIne cTpouTebHbIe MaTepUalIb:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[IpobGraembl 0€30MacHOTO HMCMOIB30BAHUS
CTPOUTENBHBIX MaT€PHUaIOB B TIOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3yuyeHne o0pa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTBHI, INPOBEICHHE
Ka4eCTBEHHBIX pPEaKIWi Ha XJIOPHA-MOHBI M HAONIOIEHUE TPU3HAKOB WX TPOTEKAHUS, OIBITHI,
oTpaxkaromue (QU3MUECKHe U XUMHUYECKHE CBOWCTBA TaJlOTEHOB M HUX COEAMHEHUI (BO3MOXKHO
WCIIOJIb30BaHNWE BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOpa3namMu XJOPUJOB (TaJOr€HUOB),
O3HaKOMJIGHHE ¢ o0pa3umaMu cepbl M €€ COeIMHEHMAMH (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEpPHAIOB),  HAOJIOJeHWe  TMporecca  OOyrJMBaHUS — caxapa  HOJX  JICWCTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, H3Y4Ye€HHE XHUMHMUYECKHMX CBOWCTB pa30aBlieHHON CEepHOM
KHCJIOTHI, TIPOBEJEHHE KAYeCTBEHHOW peaknuu Ha cyiab(haT-HoH ¥ HaONIoJeHHe NpHU3HaKa e€
NPOTeKaHMs, O3HAKOMJIEHHME C (U3MYECKMMM CBOWCTBAMHM a30Ta, (ochopa W HUX COEIUHEHUH
(BO3MOKHO HCIIOJIb30BAHME BHJEOMAaTepHalioB), oOpa3laMu a30THBIX U (OCPOPHBIX YAOOPEHUH,
nojry4eHue, coOupaHue, paclo3HaBaHUE U M3YYEHHE CBOMCTB aMMHaKa, MPOBEACHUE KaYeCTBEHHBIX
peaknuii Ha HOH aMMOHHS u QochaT-HOH ¥ M3yYeHHE NMPU3HAKOB MX MPOTEKAHMS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW Aa30THOM KHUCIIOTHI C MeJbl0 (BO3MOXKHO MCIIOJIb30BaHME BHJIEOMATEPHAJIOB),
U3y4yeHHE MOJEeleH KpUCTAUIMYECKUX peIETOK anMmasza, rpadura, QyiiepeHa, O03HAKOMIIEHHE C



MPOIIECCOM  aJICOPOLIMM  PAcTBOPEHHBIX  BEIIECTB AKTHUBHUPOBAHHBIM YITIEM M yCTPOMCTBOM
IIPOTHBOra3a, IOJy4yeHHe, COOMpaHHEe, pPACIO3HABAHWE W M3Y4YEHUE CBOMCTB YIJIEKHCIOrO Trasa,
MPOBE/ICHNE KAaYeCTBEHHBIX PEAaKUMi Ha KapOOHAT M CHJIMKAT-MOHBl M HM3y4YCHHE IPH3HAKOB HX
IIPOTEKAHNsA, O3HAKOMJICHME C  MNPONYKLIUEH  CUIMKaTHOM  IPOMBIIUIEHHOCTH,  PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaXHenIe HeMeTaluIbl U UX COSAUHEHUS».

Metaibl M MX COeIMHEHUS

OO0mast xapaKTepuCTHKa XUMUYECKUX 3JEMEHTOB — METAJJIOB HA OCHOBAHMM HX IOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux sinemeHToB /. 1. MenaeneeBa u ctpoenust atomoB. CTpoeHue
METaJuIoB. MeTalmmyecKkas CBs3b U METAIMYECKAss KPUCTAIUINYECKAs PEeIIETKA. DIEKTPOXUMUYECKUI
psaa HampspDKeHUH MeTauioB. DHU3MUECKHME M XMMHUYECKHE CBOWCTBA MeTayuioB. OOmipe crocoObl
noJiydeHus: MetasuioB. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrutaBsl (CTalb, YyryH, TIOPATIOMUHUN, OpOH3a) M X IPUMEHEHHE B OBITY M IPOMBIIIUIEHHOCTH.

[lemounble MeTamuibl: mosiokeHue B Ilepuonnueckold cucTeMe XUMHUYECKHX 3JIeMEHTOB /.
W. MenieneeBa, cTpoeHHE UX aTOMOB, HaX0X/ieHUE B npupoje. Puznueckrue 1 XMMUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HATpUsd U Kaius. [IpuMeHeHHe MenouHbIX
METAJUIOB U KX COCIMHEHUH.

[{enouyHO3eMeNbHBIE METAJUIBI MArHUW M KanblUil: nonoxeHue B l[lepuoanueckoil cucreme
xuMuueckux oanemeHtoB [[. WM. MeHueneeBa, CTpOCHHME HX AaTOMOB, HAaXOXJIECHHE B MPHUPOJIE.
du3nyecknue U XMMUYECKUE CBOWCTBA MarHus M Kalblius. BaxkHelne coequHeHus: Kanblus (OKCH]L,
TUIPOKCHL, coiin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuii: mnonoxenue B llepuogumyeckoit cucremMe  XMMHUYECKHUX — 3J€MEHTOB  /J[.
W. MennieneeBa, cTpoeHHe aToMa, HaxoXKJeHHe B npupozae. dusmueckue M XUMHUYECKHE CBOICTBA
amoMuHuS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCUIA AIFOMUHHUS.

Kenezo: nonoxenune B Ilepuoanueckoin cucreme xumuueckux annemeHToB . M. Menneneena,
CTPOEHUE aToMa, HaXOXJIeHHe B npupoje. Ouznyeckue U XMMUYECKUE CBOMCTBa xkene3a. OKCupl,
ruapokcuabl ¥ conu xenesa (I11) u xenesa (I11), ux cocras, cBoiicTBa U MoOJTyuyEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE € 00pasllaMH METaVIOB U CIIJIaBOB, MX (PU3NYECKUMH CBOMCTBAMM, U3yUCHHE
pe3yabTaTOB KOPPO3UM METAIOB (BO3MOXKHO MCIIOJIb30BAaHUE BHJEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUS OKCHJIA KAJIbLIUSI U HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BAHHE BUAEOMATEPUAJIOB),
HCCIIeIOBAaHHE CBOMCTB JKECTKOW BOJBI, Ipoliecca TOPEHHs JKele3a B KUCIOopoje (BO3MOXKHO
UCIOJIb30BaHNE BHUIEOMATEPUAIOB), NPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX PEAKIUI Ha HOHBI:
Marausi, Kajabls, aTFOMUHYS, IIMHKA, xene3a (II) u xenesa (III), menu (II), HaGmroneHue u onucanue
MIPOLIECCOB OKpAIIMBaHUS IUIAMEHM MOHAMM HATPHS, Kalus M KalblMs (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIIeOBaHUE aM(OTEPHBIX CBOMCTB TUIAPOKCHJA ATOMUHHMS U TUJPOKCHAA
LMHKA, PEeLIEHNE dKCIIEpUMEHTANIbHBIX 33/1a4 110 TeMe «BakHelIne MeTasuibl U UX COCIUHEHUS.

XuMus M OKpy:KamoLmas cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOW XU3HM 4YEJIOBEKAa. be30lacHOe HCIOJIb30BaHUE
BELIECTB U XUMUUECKHX peakiuii B ObITy. [lepBas moMoIib Npu XUMUYECKUX 0XKOTaX U OTPABIICHHUSX.

XUMHYECKOE 3arps3HEHHE OKpYXarollel cpeasl (IpelenbHas 0MycTUMas KOHLEHTpalus
Beulects, nanee — [1JIK). Ponb Xxumuu B perieHnn 3K0J0rH4ecKuX MpooieM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHbIE MaTEPHAIIbI).

Meoswcnpeomemnvie ceasu

Peanusarus MexXnpeIMeTHBIX CBSI3€H MPU U3YYEHUU XHUMHH B 9 Kilacce OCYLIECTBISETCS 4epe3
UCTOJb30BAaHNUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK W TOHATUH, SBISIOIIUXCS
CUCTEMHBIMU I OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IMKJIA.

OOme ecTecTBEHHO-HAYYHbIE TMOHATHS: Hay4yHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHsl, aHAIU3,
CUHTE3, KJaccCUu(UKaIus, NIepuoAUYHOCTb, HA0I0/IEeHUE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHNE,
MO/IElIb, SIBJIEHUE, TAPHUKOBBIN 3(P(PeKT, TEXHOTOTrUs, MaTepHuabl.



®dusuka: wmarepusi, aroMm, OJJEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIWA, HU30TOIbI,
PaMOaKTUBHOCTb, MOJIEKYJIA, SJCKTPUUECKUN 3apsi/i, MPOBOJHUKH, MOJIYIPOBOJIHUKH, AUIICKTPUKH,
(OTOAIEMEHT, BEMIECTBO, Telo, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, Tra3, pacTBOp,
PacTBOPUMOCTD, KpUCTAITMYECKasl PeléTKa, CIUIaBbl, (PU3MUYECKUE BEIIMYUHbBI, SAMHUIIBI U3MEPECHHUS,
KOCMHMYECKOE€ MPOCTPAHCTBO, TIJIaHEThI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunres, napixanue, Ouocdepa, SKOCHUCTEMa, MHUHEpaJbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOJIbI, IMOJIE3HbIE HCKOMAEMBbIE,
TOTUTMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3YNbTaThl OCBOCHHUS ITPOrPAMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs JOCTUTAIOTCS
B Xoje oOydeHUsi XMMUU B €IMHCTBE y4eOHOW M BOCHHUTATEIHHOU AEATEIHHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMH POCCUMCKUMU COIIMOKYJIBTYPHBIMU W JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMU B OOLIECTBE TMpaBWJIaMd KM HOPMaMu TIOBEJCHHS U CHOCOOCTBYIOT Tpolleccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI U COITMATTU3AIINHA 00YYaAIOIIUXCSI.

JIM4HOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOMN
MMO3UTUBHBIX 1IEHHOCTHBIX OPUEHTAIMHA M PACIIMPEHHUE ONBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM
YHUCJIe B YACTH:

1) naTpruoTHYeCKOro BOCIUTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HacJeAWI0, TMOHUMAHUS 3HAYCHUS XUMHUYECKOW HAyKM B IJKHU3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOH HHMOpMaIMeld O TMepeaoBBIX JOCTHKCHUSX M OTKPBITHSAX
MHUPOBOW M OTEYECTBCHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MUpa U
o01ecTBa;

2) rpaskIaHCKOro BOCTIMTAHUS:

MPEACTABICHUS O COMAIBHBIX HOPMaxX U MPaBUIIaX MEXKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4e€OHOMCCIIEIOBATEIhCKOM,
TBOPUYECKOH U JAPYTUX BUAAX ACSITEIbHOCTU, TOTOBHOCTH K PA3HOOOPAa3HOW COBMECTHOMN JESATENbHOCTH
MPU BBHIMIOJHEHUU Y4YeOHBIX, TMO3HABATENbHBIX 3a/]a4, BBIMOJHEHUM XUMHUYECKUX JKCIIEPUMEHTOB,
CO3/IaHUU Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHMMAHUIO U B3aUMOIIOMOIIY B TIPOIECCe ITON
y4eOHOU JeATeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TOBEACHHE M TOCTYNKH CBOMX TOBAapHIIEH C
MO3UIIMHM HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUECKHE MPEICTABICHUS O BEIIECTBE M XWMHMUYECKOW pEaKIH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTaBIISIONIME OCHOBY [IJIi TOHUMAHUS CYIIHOCTH
HAyYHOW KapTHHBI MHpA, TPEJICTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEIOi, O POJIM XMMHUH B TO3HAHNUHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HANpaBJICHHbIE HA T[OJYYEHHE HOBBIX 3HAHMM 110 XUMHUH,
HEOOXOaUMBIE IS OOBSCHEHHMsS HAONIOJAEMBIX TPOIECCOB W  SIBJICHUH, ITO3HABATEIIbHOM,
MH()OPMAIIMOHHONW W YUTATENbCKOW KYIbTYPBI, B TOM YHCJE HABBIKOB CAMOCTOSTEIHHOU pabOThI C
y4eOHBIMA TEKCTaMH, CIPABOYHOW JIUTEPATypOd, JOCTYMHBIMH TEXHUYECKUMH CPEACTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOyYeHHWIO W TIO3HAHHWIO, JFO0O03HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M MCCIEAOBATEIbCKON IEATENbHOCTH, K OCO3HAHHOMY BBHIOOpY
HaIpaBJIEHHOCTH ¥ YPOBHS OOYYCHHS B JaJIbHEHUIIIEM;

4) popMHupPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTHU YKU3HH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHUE TOCIEACTBUN U HEMPUSTHE BPEIHBIX MPHUBBIYEK (YIOTPeOICHUS



QJIKOTOJIsl, HAPKOTHUKOB, KYypeHHs), HEOOXOIMMOCTH COOJIIOJICHUs TIpaBUI O€30MacHOCTH TpHU
00palleHn! ¢ XMMUYECKHMMHU BEIIECTBAMU B OBITY U pEaJIbHOM KU3HH;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K MPaKTUUYECKOMY M3yUYEHMIO Npodeccuil U Tpyaa pa3iuyHOIro poja, yBaKeHHUE K TPYAY
U pe3yibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YMCJIE HA OCHOBE IPUMEHEHUS IIPEAMETHBIX 3HAHUM
10 XMMHHU, OCO3HAHHBIA BBIOOp MHIMBUAYAJIBHOW TPA€KTOPUH MPOJODKEHUS 00pa3oBaHUs € yUETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTpeOHOCTEH,
yClenHoi npodeccuoHaNbHOM JEATEIbHOCTH U PAa3BUTHUA HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh
alanTHPOBATHCS B MPO(ECCHOHANBHOM Cpene;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTHYECKH 11eNIec000pa3HOe OTHOUICHUE K IPUPO/Ie KaK HCTOYHHUKY JKU3HU Ha 3eMiie, OCHOBE
e€ CyIeCTBOBaHUS, IOHUMaHUE LIEHHOCTH 370POBOro U 0e301acHOro oopasa *HU3HH, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (DU3MYECKOMY M TCHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHWE LIEHHOCTH
coOJIt0/IeHHsI TpaBul 0€30MaCHOrO MOBEAEHUs NpU paboTe C BEIIECTBAMU, & TAaKXKe B CUTYyalUsX,
YIPOXKarOLUX 300POBBIO U JKU3HU JIFOACH;

CIOCOOHOCTH HPUMEHSTh 3HAHMs, MOJTydaeMble NMPU HU3YYEHUM XHMHUH, JJIS pelleHHs 3ajad,
CBA3AHHBIX C OKPY’KAIOIEW NMPUPOJHOM CPENOH, IS MOBBIIIEHUS YPOBHS HYKOJIOTMYECKON KYJIBTYpHI,
OCO3HAaHMS TJI00AJILHOIO XapakTepa KOJOTMYECKUX NpoOjeM U IyTed HX peleHHs MOCPEICTBOM
METOZ0B XMMHH, DKOJIOTMYECKOTO MBIIUICHHS, YMEHHsSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeIMETHBIX pe3y/lbTaTOB BBIICSIOT 3HAuUMMblEe Uil  (OPMHUpPOBaHUS
MHUPOBO33pEHUsl OOIlEHAY4YHbIE IOHATHUSA (3aKOH, TEOpHs, NPUHIMI, TUNOTe3a, (GaKT, CUCTEMA,
IpoIecC, HKCHEPUMEHT U JIPYroe.), KOTOpPbIe MCIIOJIB3YIOTCSA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U IMO3BOJISIIOT Ha OCHOBE 3HAHUM M3 3THX NpeAMETOB (POPMHUPOBAThH IMPEICTABICHHE O
LIEJIOCTHOM Hay4yHOM KapTUHE MHpa, W YHUBEpcalbHble YydeOHble JeiCcTBUs (IO3HaBaTENIbHBIE,
KOMMYHHMKATHBHBIE, PpETrYJISITHUBHBIE), KOTOpble oOecrneunBaroT (OpMHUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITETbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHO! AEATeIbHOCTH.

IMo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJjornueckue aeMcTBus:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIICHUA HpI/I OCBOCHUHN 3HaHI/II\/'II paCKpI)IBaTI)
CMBICT XMMHYECKUX TOHATUH (BBIIEIATh MX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH B3aMMOCBS3b C
)Ipyrl/IMI/I HOHSITI/ISIMI/I), HUCIIOJIB30BATh IIOHATHUA dJIS1 O6’I)$ICH6HI/I$I OTOCIIBHBIX q)aKTOB 158 SIBJ'IGHI/II\/'I,
BBIOMpATh OCHOBAHMSI W KPUTEPUHM JUIS KIACCH(PUKAIUU XUMHUYECKHX BEIIECTB M XUMHYECKHX
peaKHHﬁ, yCTaHaBHI/IBaTI) HpI/I'-II/IHHO-CJ'Ie)ICTBeHHBIe CBsS3H Me>1<)1y O6’BCKTaMI/I I/IBY‘I@HI/IH, CTpOI/ITB
JIOTUYECKUE paccyXkIeHus (MHIYKTUBHBIC, JACAyKTHBHBIC, [0 AaHAJOTWHU), JAeNaTh BBIBOABI H
3aKITIOYEHUS

YMEHUE TMPUMEHSTh B NPOLIECCE TMO3HAHUSA TOHATHS (NIPEAMETHBIE M METaNpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, UCIOJIb3yeMble B XHMHH, HpPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSAEMbIE B XHMHUHM MOJCIIbHbIE MPEICTABICHUS — XWUMHUYECKMM 3HAK (CHUMBOJI 3JIEMEHTA),
XuMu4eckas popMyia U ypaBHEHHE XUMUYECKON PEAKIIMU — P PEIICHUN yu4eOHO-TI03HABATEIbHBIX
3a7a4, C y4E€TOM 3THUX MOJEIBHBIX NPEACTABICHUM BBISABISITD U XapaKTEPU30BaTh CYIIECTBEHHBIE
HpI/ISHaKI/I I/ISYIIaeMBIX 06’beKTOB — XUMHUYCCKHUX BCUHICCTB U XMUMHNYCCKUX peaKHHﬁ, BBIABJIIATH O6HII/I€
3aKOHOMEPHOCTH, NPUYMHHO-CJIEACTBEHHBIE CBSI3M W MPOTUBOPEUHs] B M3Y4YaeMbIX IIpOLECCaAX U
SABJICHUAX.

ba3oBble ucciiegoBareibCckue AecTBUS.



YMEHHUE UCIO0JIb30BaTh MOCTABICHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TaKXKE B
KauecTBE OCHOBBI JUIsl (DOPMHPOBAHHS THIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

MpuOOpeTeHUe OmbiTa MO IUJIAHUPOBAHUIO, OpraHM3allMM M TMPOBEACHUI0 YYCHHUYECKUX
HKCHEPUMEHTOB, yMEHHE HaOII0/aTh 3a XOJOM IPOIECCa, CaMOCTOSITEIbHO MPOTHO3HPOBATH €ro
pe3ynbrat, (opmynupoBaTh 0000IIEHHS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIbITA,
WCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIAHHON padoTe.

Pabora ¢ nundopmanmeii:

yYMEHHE BHIOWMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BHUIOB U
dbopM mpelcTaBICHUS, MOJy4aeMyl M3 pPa3HbIX HCTOYHHMKOB (HAy4YHO-TIOMYJSpHas JUTEparypa
XUMHYECKOTO COJICPKAHMsI, CIPABOYHBIC TOCOOMs, pecypchl VMHTEepHETa), KPUTHYECKH OIICHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAILIHUIO;

YMEHHE TPUMEHSTHh Pa3jIMYHbIC METOABI M 3alpoChl NPH IMOUCKEe W OTOOpe MH(pOpMAMH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIS BBIMIOJHEHUS Y4E€OHBIX U IMO3HABATEJIbHBIX 33134
ONpeACNEHHOr0 THIIA, NPUOOpPETEHWE OmnbiTa B O00JACTH HCIIOJIB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUH, OBJIAJCHHE KYyJbTYPOU AaKTUBHOIO MCIOJIb30BAHUS Pa3JIMUHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIIbHO BBIOMPATH ONTHUMAIBLHYIO (JOpMY MpEACTaBICHUsT WH()OPMAIIUN
U WUTIOCTPUPOBATH pEllaeMble 3a7aud HECIOKHBIMH CXEMaMH, AHarpaMMaMu, IpYrumu ¢GopMaMu
rpauKu U UX KOMOMHAIUSIMU;

YMEHHME HCIOJB30BaTh U AaHAIM3UPOBATh B IIpolecce Y4eOHOW U HCCIeI0BaTENbCKOU
NEeSATEIILHOCTH WH(POPMAITUIO O BIIMSHUU MPOMBIIIICHHOCTH, CEIHCKOTO XO3SIMCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPY>KarOLIeH IPUPOAHON CPEBI.

KomMyHHKaTHBHBbIE yHHBepcalbHble Y4eOHbIe JelicTBHA:

YMEHHS 3aJaBaTh BONPOCH! (B XOJ€ AManora M (Win) AUCKYCCHH) IO CYIIECTBY 00CYXKIaeMOil
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIIBHO BBITIOIHEHUS MPEIOKESHHON 33/1a4u;

YMEHUS NPEJCTaBIATh MOJy4YEeHHbIE PE3y/bTaThl MMO3HABATEIbHOM AEATENbHOCTH B YCTHBIX U
MMUCHMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIMIO PE3yJIbTATOB BHIMOJIHEHUS! XUMHYECKOTO HKCIEPUMEHTA
(;mabopaTopHOro ombiTa, Ja00paTOpHOM padOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB, Y4eOHOIO
MIPOEKTA);

yMEHHUS Y4eOHOro COTpPYAHHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IO3HABATENBHOW U
UCCIIEIOBATENIbCKON JEATENIFHOCTH MPH PEIIeHUH BO3HHKAIONIIMX MPoOIeM Ha OCHOBE ydéTa OOIIMX
UHTEPECOB M COIJIACOBaHUS MNO3ULUI (00CYXJIeHHUs, OOMEH MHEHHMSIMHU, «MO3TOBBIE IITYPMBI»,
KOOp/IMHAIMSI COBMECTHBIX JEHCTBUH, ONMpe/IeTeHne KPUTEPUEB 10 OIEHKE KauyecTBa BBIMOJHEHHON
paloThI U ApyTHE).

PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUE CaMOCTOSITENIbHO OIpENEsATh LENN ACATEIbHOCTH, IUIAHUPOBAaTh, OCYILIECTBIIATD,
KOHTPOJIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JICSITEIILHOCTh, BHIOUpATh Hambosee
s dexkTHBHBIE CIOCOOBI pEelIeHUs y4eOHBIX M MO3HABATENbHBIX 3a7a4, CAMOCTOSITENIbHO COCTABIIATH
WA KOPPEKTUPOBATh MNPEIJIOKEHHBIA aJTOPUTM JEWCTBUU TPHU BBINOJHEHUW 33aHUN C Y4ETOM
MOJIyYEHUsI HOBBIX 3HAHUNW 00 W3y4yaeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUsAX, OIICHUBATH
COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTaTa 3asBICHHON L€, YMEHUE HCIIOIb30BATh U AHAIU3UPOBATH
KOHTEKCTBI, NPEJIaracMbI€ B YCIOBUU 3aJaHUMN.

INPEAMETHBIE PE3YJIbTATbBI
B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHUIO 00S3aTEIBHOIO COJAEPXKAHUSA, YCTAaHOBICHHOTO

naHHOM (pemepanpHO pabodeil MporpaMMOM, BBIIEISAIOT: OCBOCHHBIC OOYYAIONIMMUCS Hay4YHBIE
3HAHUS, YMEHUS U CHOCOOBI EeHCTBUH, crierududeckue g IPeIMETHON 00nacTu «XUMUs», BUIbI



ACATCIIBHOCTHU I10 MOJTYYCHHUIO HOBOT'O 3HAHUSA, €TO MHTCPIPCTALIUU, HpGOGpaSOBaHI/IIO " MPUMCHCHUIO
B pa3JIMYHbIX yqe6Hbe M HOBBIX CUTYallUAX.

K koH1y oOyuenust B 9 kjiacce npeMeTHble pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTpaXaThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

* PaCKpbIBaTh CMbBICJI OCHOBHBIX XMMHUYECKHX MOHATUN: XMMUYECKUNA 3JIEMEHT, aTOM, MOJIEKYIIa,
HOH, KaTHOH, aHMOH, IIPOCTOE  BEILECTBO, CIIO)KHO€  BELIECTBO, BaJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCICHUS, XMMUYECKas peakiys, XUMHUYECKasl CBsI3b, TEIJIOBOM
3pdexT peakuuu, MOJb, MOJSAPHBIA  00BEM, PAacTBOpP, AIIEKTPOJIMTHI,  HEIIEKTPOIMTHI,
UIEKTPOIUTUYECKAs AUCCOLMALUS, PEAKIIMA HOHHOIO 00MeHa, KaTaln3aTop, XUMUYECKOe PABHOBECHE,
oOpaTuMble U HEOOpAaTUMBIEC PEAKIHNU, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKUCIUTEIb,
BOCCTQHOBUTEIIb, OKHCIIEHHME M BOCCTAaHOBJIEHUE, AJUIOTPOINHUs, aM(POTEPHOCTb, XMMHUYECKAs CBS3b
(xoBaJIeHTHAsl, MIOHHAs, METAJUIMYECKAsl), KPUCTAUINYECKAsl PEIIETKA, KOPPO3Us METAIIOB, CIUIABBI,
CKOpPOCTh XUMHUYECKOM peakuuu, npenenbHo nomnycrumas konuentpanus [1IK Bemecrsa;

* WUITFOCTPUPOBATH B3aWMOCBS3h OCHOBHBIX XMMHYECKHX TOHSATHHA M MPUMEHSATH STH MOHATHUS
IIPU ONKCAHHUU BEIIECTB U UX MPEeBpAIlECHUl;

* UCIIOJIb30BaTh XMMMUYECKYI0 CHUMBOJIMKY JJIi COCTaBJIEeHUs (POPMYJI BELIECTB U ypaBHEHUI
XUMHUYECKHUX peaKIuii;

e ONPEEATh BAJICHTHOCTb U CTENEHb OKUCICHMSI XMUMHUYECKHUX 3JEMEHTOB B COCAMHEHMSIX
pa3IMYHOrO COCTaBa, IPHHAUIEKHOCTh BELIECTB K OINPEIe]IEHHOMY KJIAcCy COEIMHEHUH IO
dbopmynaM, BHI XHMHYECKOW CBsI3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKAas) B HEOPTaHUYECKHUX
COCJMHEHUSX, 3apsA] MOHA IO XMMHYECKOH (opmyse, XapakTep cpenbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCAUHEHUN, THUI KPUCTAININYECKON PEIIETKY KOHKPETHOI'O BEIIECTBA,

e packpbiBaTh cMbIcll Ilepuonndeckoro 3akona J[. WM. MenneneeBa u JAEMOHCTPUPOBATH €ro
[IOHMMAaHMUE: OIUChIBATh W XapakTepus3oBarh TaOnauuHyro (opmy Ilepuonnueckoit cuctemsl
XMMHUYECKUX 3JEMEHTOB: pa3iuyaTh IOHATUS «rjaBHasg noArpynna (A-rpynma)» u «11obodHas
nonrpymnna (b-rpymma)y, mansie U 60NbIIME IEPUOJIBI, COOTHOCHTH 0003HAUEHHSI, KOTOPBIE HMEIOTCS B
NEpUOIMYECKON TabiuIe, C YHCIOBBIMM XapaKTEPUCTHKAMHM CTPOECHHS aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsj sApa, OOIlee YUCIO AIEKTPOHOB U PACHPEEIIEHNE UX MO 3JIEKTPOHHBIM
CII0SIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB M MX COEMHEHUU B
npeenax MajibIX MEPUOJO0B U IVIaBHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

e KJacCU(UIMPOBATh XUMUYECKHE HJIEMEHTbI, HEOPTaHUUECKUE BEIECTBA, XMMUYECKHE PEaKIIUU
(MO 4YMcay M COCTaBYy Y4YacTBYIOIIMX B PEAKIUU BELIECTB, MO TEMJIOBOMY 3((DEKTy, M0 U3MEHEHUIO
CTETICHEN OKUCIIEHUS XUMUUYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) 00IIME U crenuduueckne XUMUYECKHEe CBOMCTBA MPOCTBHIX U
CIIO)KHBIX BEILECTB, MOJTBEpPXkas OINUCaHHE NpPUMEpPaMU MOJIEKYJSIPHBIX M HOHHBIX YPaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEaKITHIA;

* COCTABIISITh YPaBHEHUS JEKTPOTUTHUUECKON JUCCOIMALIMU KUCIIOT, 1IeJIoueil U cosei, MoJHbIe
U COKpalll€HHbIE ypaBHEHUS peakluid HOHHOrO OOMEHa, YpaBHEHHUS peakUWi, MOATBEPIKIAIOLIUX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JINYHBIX KJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIIbHO-BOCCTAHOBHUTENBHBIX  pEaKUUd  TOCPEICTBOM
COCTaBJICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;

e IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT HX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKaHUs XMMUYECKHUX MPEBPAIICHUH B pa3IMYHbBIX YCIOBHUSX;

e BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEeHTa Mo (popMylie COeMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakluu;

e COOJIIOIaTh MPABUIIA MTOJIB30BAHMS XUMUYECKOM MOCYI0i 1 1abopaTOpHBIM 000pyI0BaHUEM, a
TaK)Ke MpaBuUiia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBHUHM C HMHCTPYKIUSMHU IO BBINOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OMBITOB IO MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

e IPOBOJUTh PpEAaKIMH, IOATBEPKAAIONINE KAUYECTBEHHbI COCTaB pa3IUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpoMHUA-, HOAUA-, KapOoHaT-, ocdar-, CHIHKAT-, Cyabdat-,



THIPOKCHU/I-MOHBI, KATHOHBI aMMOHHSI M MOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHATH OCHOBHBIE OIEPAIlMU MBICIIUTEIILHON ACSITEIIbHOCTA — aHAIN3 U CUHTE3, CPAaBHEHUE,
0000111eH1e, CHCTEMAaTH3aIUIO, BBISIBJICHUE IPUYMHHO-CIICJICTBEHHBIX CBSI3E€H — JJIsl U3YYEHUS CBONCTB
BEIIECTB M XUMHUYECKHX pEAKIMid, €CTECTBCHHO-HAyYHBIC METOIbl MO3HAHUS — HaOIIOICHHE,
U3MepeHue, MOCTMPOBAHNE, SKCIICPUMEHT (PEaJIbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIACC

Ne HaumeHoBaHue pa3enioB U TEM IIPOrPaMMBI
/1

Pa3zne 1. BeniecTBO U XUMHYECKHE PeaKIUU

1.1 TloBropenue u yriryOjaeHHe 3HAHUIT OCHOBHBIX pa3/ieiioB Kypca 8
KJjlacca

1.2 OcHOBHBIC 3aKOHOMEPHOCTH XHMUYECKUX PEaKIHi

1.3  DaexTpomuTHUECKas JUCCOIHAnys. XMMUYECKHE PEaKIIUU B
pacTBopax

Uroro no pazneny
Pasznea 2. HemeTraabl 4 UX cOeAMHEHUS

2.1 OOmias xapakTepUCTUKA XUMUYECKUX dJieMeHTOB VIIA-rpynsbl.
I"anorensl

2.2 OOrmras xapaKTepUCTHKA XUMUIECKUX DIIEMEHTOB VIA-rpymiibl.
Cepa u e€ coeuHEeHUs

2.3 OOmias xapaKTepUCTUKA XUMUICCKUX DIICMEHTOB V A-TPYIIIIbIL.
A3oT, dpochop u ux coenuHEHNS

2.4 OOmias XxapaKTepUCTUKA XUMUIECKUX AIIEMEHTOB [V A-rpymiisl.
VYrinepoa v KpeMHUN U UX COETUHEHUS

Hroro no pazneny
Pasznea 3. Merajiibl M MX COeIHUHEHUS
3.1 OO6mme cBOMCTBA METAIIIOB

3.2 BakHeiIne METAIIIbI U UX COCAMHCHUA

Hroro no pazneny
Pazgen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemecTBa 1 MaTepHUAJIBI B )KU3HU YEJIOBEKA

KomnunuectBo yacoB

Bcero Konrtpoabusie IIpakTueckue
paboThsI paboThI
5 1
4
8 1 1
17
4 1
6
7 1
8 1 2
25
4
16 1 2
20
3

OnexTpoHHbIE (IIU(POBEIE)
00pa3oBaTebHBIC PECYPCHI

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

bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
https://m.edsoo0.ru/7f41a636
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

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

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


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

No HaumeHoBaHue pa3zenoB U TEM MIPOrpaMMbl KonuuectBo uacos OnekTpoHHbIE (U(PPOBHIE)

n/m Bcero  KontponbHbIE IIpakTuueckue 00pasoBaTeIbHEIC PECYPCEI
paboThsI paboTheI
Hroro no pazneny
Pe3epBHOE Bpems bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7

ITHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Ne Tema ypoka KonnuecTBo yacos DJEeKTPOHHBIE IUPPOBBIE
/1 Bcero Kontponeubie Ilpaktnueckne H3YICHHA 00pa30BaTENLHEIC PECYPCEL
paboThI paboThI
1 Ilepuoanyeckuii 3akoH. [lepuonnyeckas cucreMa XUMHYECKUX bubnuoreka [IOK
anementoB Jl. 1. Menneneena https://m.edsoo.ru/00adb59e
2  3aKOHOMEpPHOCTH B M3MEHEHHH CBOMCTB XUMUYECKHUX bubnnorexa [HOK
3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB https://m.edsoo.ru/00adb6b6
3  Kiaccuduxanus u HOMEHKJIaTypa HEOPTraHUYECKUX BEIECTB bubnuoreka [IOK
https://m.edsoo.ru/00adb7e2
4 Bujpl XuMUYECKON CBSA3HM U TUIBI KPUCTAIIIMYECKUX PEIIETOK bubnnoreka [JOK
https://m.edsoo.ru/00adbac6
5  Koutponbhas padota Nel no Teme «IloBTOpenue u yriyonaenue 1
3HaHUI OCHOBHBIX pa3/iesioB Kypca 8 Kiaccay
6 Kiaccuduxanus XMMHYECKHX peakIuii 0 pa3InyHbIM bubnuoreka [IOK
HpU3HAKaM https://m.edsoo.ru/00adbch0
7 Ilonstue o ckopocTu XuMu4yeckoi peakuuu. [lonsitue o bubnnorexka [JOK
TOMOTEHHBIX U TeTepOTeHHBIX PEaAKLIUAX https://m.edsoo.ru/00adbe9a
8 Ilonstue o xuMHu4yeckoM paBHOBecHUHU. DaKTOPHI, BIUSIONINE HA bubnuoreka [IOK
CKOPOCTb XUMHUYECKON PEaKIUH U TOJIOKESHUE XUMUIECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9  OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC PEaKIIUH bub6nuorexa [IOK
https://m.edsoo.ru/00adcade
10 Teopus sneKTpoOIUTHYECKON auccorranui. CUIbHbIC U bu6mmoreka [IOK


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

No Tema ypoka KonnuectBo wacon Hara DNeKTpOHHBIE MIUPPOBHIC
/I Bcero Kontpombhbie Ilpaktrueckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHL
paboThI paboThI
ci1a0bIe AJICKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HMouHble ypaBHEHUS peakuil bubmumoreka [IOK
https://m.edsoo.ru/00add448
12 XuMudeckre CBOMCTBA KHUCIOT U OCHOBAHHM B CBETE bu6mmoreka [IOK
IPE/ICTaBICHUN 00 AIIEKTPOTUTUICCKON UCCOIMAIIH https://m.edsoo.ru/00add5d8
13 Xwumudeckue CBOMCTBA COJICH B CBETE MPEICTABICHUH 00 bubnnorexa [JOK
IIEKTPOJIMTUYCCKOM TUCCOITHAIITT https://m.edsoo.ru/00add8b2
14 TlonsTHE O TUIPOIU3E COJICH bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4
15 OO06o00menue u cucTeMaTH3aIus 3HAHUH 10 TeMe bubnuorexa [JOK
«INEKTPOIUTHYECKAS TUCCOIUALINS. XUMHUYECKUE PEaKIUU B https://m.edsoo.ru/00addd12
pacTBopax»
16 IIpaxrtuueckas padora Ne 1. «Pemienne sKCriepuMEeHTAIbHBIX 1 bubnnorexa [JOK
3a1au» https://m.edsoo.ru/00addbfa
17 KontponbHas padota Ne2 1o reme «neKTpoIuTHYECKast 1 bubnuoreka [IOK
JHCCcoIUanusi. XMMUIECKUE PEaKIuK B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OOmas xapakTepuCTUKA TATIOTEHOB. XMMHUYECKHE CBOMCTBA Ha bubnuotexa [JOK
npuMepe XJopa https://m.edsoo.ru/00addfe2
19 XmnopoBonopoa. ComnsiHast KUCIOTa, XUMHUYECKHE CBOICTBA, bu6mmoreka [JOK
HOJTyYeHHE, TPUMEHEHUE https://m.edsoo.ru/00ade104
20 TIlpaxTtmueckas padota Ne 2 mo reme «Ilomydenne comstHON 1 bubmmorexa [IOK
KUCJIOTBI, U3y4eHUe €€ CBOWCTBY https://m.edsoo.ru/00ade348
21 BoluncieHUs O ypaBHEHUAM XUMUYECKUX PEaKIUid, eciiu bubnuorexa [IOK
OJIMH M3 PEarcHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
22 OOmas XxapakTepuCcTHUKa IeMeHTOB VIA-rpynms bubnnoreka [JOK
https://m.edsoo.ru/00ade64a
23 AmnotpornHsle Moaudukanuu cepsl. Haxoxaenue cepbl 1 eé bub6nuorexa [IOK
COEMHEHHUH B MPUPOJIe. XUMHUUECKUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a
24  CepoBoaopoJi, CTpocHHE, (U3HUECKHAE U XUMUYICCKUE CBOWCTBA bubnmuotexa [JOK

https://m.edsoo.ru/00ade802
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26

27

28

29

30

31

32

33

34

35

36

Tema ypoka

Oxcunst cepol. CepHast KHCIIOTa, (GU3HUECKUE U XUMUIECKUE
CBOWCTBA, TPUMCHEHHE

XUMHUECKUE PeaKIiH, JIeXKalie B OCHOBE IPOMBIIIIEHHOI'O
croco0a MoIy4eHUs: CEpHOIl KUCIOThI. XMMUYECKOe
3arpsi3HEHUE OKPYKAIOLIEH cpelibl COEMHEHUSAMU cepbl (Ha
npumepe Y IMypTHUn)

Boruncnenue MaccoBoil 1071 BbIX0/A MIPOJAYKTA PEaKLUU

OO01mas xapakTepuCcTHKa 3JIeMeHTOB VA-Tpymnmbl. A30T,
pacrpocTpaHeHue B pupojie, GU3NIeCKue U XUMHUIECKUE
CBOWCTBa

AMMI/IaK, €ro (bHSH‘ICCKI/Ie H XUMHNYCCKHC CBOﬁCTBa,
MOJIYYCHHEC U ITPUMCHCHUC

[IpakTuueckas pad6ora Ne 3 no teme «llomyuenune ammuaka,
W3Y4EHHUE €T0 CBOWCTB)»

A3orHas KHUCJI0Ta, eé (I)I/I3I/I"IeCKI/Ie 1 XMMHYECKHE CBOMCTBA

Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KQUECTBE
MHUHEpaJIbHBIX Y10OpeHUH (MX MPUMEHEHHUE B CEIbCKOM
xo3stiictBe YP). XuMudeckoe 3arpsisHeHHE OKpYIKaroIiei
Cpefbl COeIMHEHUSIMH a30Ta

®ochop. Oxeun dhocdopa (V) u pochopnas kucnora,
du3nvecKre U XUMUYECKHE CBOWCTBA, MTOTyYCHHE
Hcnonws3oBanne GpochaToB B Ka4eCTBE MUHEPATBHBIX
ynoOpeHuil. 3arpsi3HeHre IpUPOAHOI cpebl hochaTamu
VYraepon, pacipocTpaHeHue B IPUPoJE, (hu3ndeckre u
XHMHYECKHE CBOMCTBA

Oxkcuppl yriaeposa, ux pusndeckue U XMMHYECKHUe CBOMCTBA.
DKosoruyeckre npoodaeMbl, CBA3aHHBIE C OKCHIOM YTiepoJia
(V)

KonnuecTtBo yacoB

Bcero KonTtposbHbie
paboThI

[ara

[TpakTnueckue H3YICHHA
paboThI

DNeKTpOHHBIE MIUPPOBHIC
o0pazoBaTenbHBIE PECYPChI

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adeea6

bubmuorexa [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180
bu6mmoreka [JOK
https://m.edso0.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

bu6mmorexa [IOK
https://m.edsoo.ru/00adfc20
bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe
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No Tema ypoka KonnuectBo wacon Hara DNeKTpOHHBIE MIUPPOBHIC
/1 Bcero Kontponbubie [lpaktudeckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHL
paboThI paboThI
37 VYroibHAas KHCIOTA U €€ CONH bubnmoreka [JOK
https://m.edsoo.ru/00ae006¢
38 IIpaktuueckas pabota Ne 4 o reme "[lonydenue yriaekuciaoro 1 bubnunoreka [JOK
raza. KauectBeHHas peakius Ha KapOoHAT-UOH" https://m.edsoo.ru/00ae027e
39 TlepBoHavanbHBIC MOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O bubnmoreka [JOK
COCJIMHEHUSIX yriiepoa https://m.edsoo.ru/00ae054e
40 KpemHuii u €ro COeTMHCHHS bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a
41 Ilpaxtuueckas padora Ne 5. Pemenue skcnepuMeHTalIbHbIX 1 bubnnorexa [HOK
3a/1a4 1o TeMe «BaXHelIne HEMETAIUIBL U UX COEIUHEHU https://m.edsoo.ru/00ae0bf2
42 KontpoabHas padborta Ne3 o Teme «BakHee HeMETaILIbI U 1 bu6mmoreka [IOK
UX COCTUHCHUS https://m.edsoo.ru/00ae0e18
43 OOmas xapaKTepuCTHKa XUMUYECKHIX 3JIEMEHTOB — METAJUIOB. bubnnorexa [JOK
Mertamndeckas CBA3b U METAIIIMUECKas! KPUCTAILIIMUECKast https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIIIOB
44 XuMuyeckue CBOWCTBA METAJIJIOB. DJIEKTPOXUMUYECKUH psif bubnnoreka [JOK
HalpsHKEHUH METallIoB https://m.edsoo.ru/00ae1156
45 OOmue ciocoOs! noiay4yeHus: MmetamioB. CrinaBsl. Beruncnenus bubnuoreka [IOK
110 YPaBHEHUSM XUMHYECCKUX PEAKIUiA, €CITH OJTUH U3 https://m.edso00.ru/00ae1156
peareHTOB COAEPKHUT MPUMECH
46 IloHsATHE O KOPPO3UH METAJIIOB bubnuoreka [IOK
https://m.edso0.ru/00ae1278
47 lllemoyHble METAILIBI bu6mmorexa [IOK
https://m.edsoo.ru/00ae14b2
48 Oxcuzbl U TUAPOKCH]IBI HATPUS U KaJIHs bubnuoreka [IOK
https://m.edsoo.ru/00ae14b2
49 IllenouyHo3eMeabHbBIC METAJUIbI — KAJIBIIUI ¥ MarHui bu6mmoreka [IOK
https://m.edsoo.ru/00ae15e8
50 BaxHeiime coeAUHECHHS KaIbIUs bu6nmoreka [JOK

https://m.edsoo.ru/00ae15e8
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No Tema ypoka KonnuectBo wacon Hara DNeKTpOHHBIE MIUPPOBHIC
/I Bcero Kontpombhbie Ilpaktrueckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHL
paboThI paboThI
51 OOGoOmenue u cucTeMaTH3anys 3HaHUH
52 YKéctkocTh BOJBI U c1IOCOOBI €€ ycTpaneHus. KauecTBo bubmumoreka [IOK
IIUTHEBOI BOABI B Y IMYypPTHH. https://m.edso00.ru/00ae1886
53 [IIpaktuueckas padorta Ne 6 mo teme "XKEcTkoCTh BOJIBI U 1 bubmuorexa [JOK
MeTOoJIbl €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
54 AmoMuHUMN bubnuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTtepHbIe CBOMCTBA OKCHIA U THIPOKCHIA bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
56 Xeneso bubmmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 Oxcwunusl, ruapokcuast u cou xesesa (1) u xenesa (1) bubnmnoreka [JOK
https://m.edso0.ru/00ae35e6
58 OO6oOmenue u cucTeMaTH3anus 3HaHUH
59 [IlpaxTrueckas padota Ne 7. Perenune skcriepuMeHTaTbHBIX 1 bubnnoreka [JOK
3a/1a4 1o TeMe «BaxHelIe MeTauibl 1 UX COEIUHEHUS https://m.edsoo.ru/00ae3de8
60 BrluncieHus 0 ypaBHEHUAM XUMUYECKUX PEaKIUii, eciiu bubnuoreka [IOK
OJIH U3 PEarcHTOB JaH B M30BITKE WM COACPIKUT MPUMECH. https://m.edso0.ru/00ae1750
Boruncnenus MaccoBoi 10JIM BBIXOJa MPOIYKTa peakiuu
61 OO6oOienue U cucTeMaTu3anus 3HaHui 1Mo Teme «Bakneimume
METAaJUTbI U MX COSAMHEHHSI»
62 KontposbHas padota Ned o Teme «BakHeWIEe METaUTBI | 1
UX COETMHEHUS
63 BemecTBa 1 MaTepuabl B TOBCEIHEBHOM )KM3HU YEIOBEKA bubmuoreka [IOK
https://m.edso0.ru/00ae3f50
64 XwuMudeckoe 3arps3HEHNUE OKPYKAFOIIEH CpeJIbl bubnnorexka [JOK
https://m.edso0.ru/00ae4270
65 Posib XMMHU B pelIeHUH SKOJIOTHYECKUX MPOodIieM bub6nuorexa [IOK
https://m.edso0.ru/00ae4270
66 OO6o6menue u cucremaru3anus 3Haxui (1) bubmnoreka [JOK
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No Tema ypoka KonnuectBo wacon Hara DNeKTpOHHBIE MIUPPOBHIC

/I Bcero Kontpombhbie Ilpaktrueckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHL
paboThI paboThI
https://m.edsoo.ru/00ae0d0a
67 O000mmeHne U cucTeMaTu3anus 3Hanuii (2) 1 bubmuorexa [JOK
https://m.edsoo.ru/00adb33c
68 OO06o06IIeHne 1 cucTeMaTH3anus 3HaHui (3) 1 bu6mmoreka [IOK

https://m.edsoo.ru/00ad9ch?2
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 7

HJIaHI/IPOBaHI/Ie MepOHpHHTHﬁ BOCIIUTATEJIbLHOM paﬁon 0 MpeaMeTy

MecsIL CeHTS0ph | OKTAOph | HOAOpPH | mexaOph | SHBapb (eBpainb MapT anpesb Mait KaHUKYJIbI

Tema pa3pgena

1. BemiecTBO M XUMUYECKHE PEAKIINH.

2. HemeTtanibl U X COETUHEHHUS. [eHnn
POCCUICKOMN
HayKu
3. MeTanisl U MX COeTMHEHUSI.
4. Xumus 1 oKpyKaromas cpeja. Jenb
JKOJIOTHYE
CKHX

3HAHUH



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

KOHTpOJILHO-I/I3MepI/ITeJILHI>Ie MaTepuaJjbl

9 kJjacc. KOHTpOJ’ILHaﬂ paGOTa no teme «HemeTauibD»

Bapuant 1

1. 3apsiz simpa aroma +8 UMEIOT aTOMBI XUM.HJIEMEHTA!

A.azora b. xkucnopona B.cepet [I'. xsopa

2. 9ico O0IIKX 3JEKTPOHHBIX Hap B MOJIEKYJIE XJIOpa:

A.omna b.nee  B.T1pu I uernipe

3. KOBaJICHTHas MOJIApHAs CBSI3b UMEETCS B MOJIEKYJIE BEIIECTBA:

A.P4 B.CO2 B.O2 T.NaCl

4. creniedb okucieHus azoTa B psay BemiecTB N2 — NO — NO2 — HNOa:

A. noBermaercs ot 0 1o +5 b. monmxaercs ot +5 10 0

B. IloBrimaercs ot -3 10 +5 I'. mouuxaercsa ot +6 10 +2

5. opmyia BOJOPOAHOTO COSTUHEHUS deMeHTa TiaB.nmoArp. VI rpymnmst:
A.H5 b.OHs B.H2D T.DHs

6. YpaBuenue xumuueckor peakiuu HoS + Cl, = 2HCI + S cooTBeTcTBYeT cxeme npeBpalieHust

xJjiopa:
A. CI° — CIt B.CI°—CI*!
b.CIt — CI*! I.CH—» CI°

7.BemectBo X B psily IpEBpaLLICHUN

CO; — X — > Ca(HCO3), —> CO2 umeer popmyiy:
A.Ca(OH): b.CO B.CaCOs TI.CaO

8. PeakTBOM Ha XJIOPU/I-aHUOH SIBJISIETCSA KaTHUOH:

A.H* B.Ag" B.Ba'? TI.NHs

9. XuMHUecKasi peakus BO3MOKHA MKy BEILlECTBAMMU:

A. H2SOs CO2 B. H.SOsm BaSOg4

b. H2SOsm Au I'. HoSOm MgO

10. Okcun azora (1V) ob6pa3yercst mpu B3auMOICHCTBUU BEILIECTB:
A. NHs3 u0O; B. HNOs3xomy 1 Ag

b. HNO3pas) 1 Cu  T'. N2 uO2

11. 3anummre ypaBHEHUs peaKIMii, COTJIaCHO CXEME:

PLyZnsPy2 yPr0s52_H3sPOs2 yNasPO,L—AgsPO4

12. IlpeBpawmenne 1 u3 3ananus 11 paccmorpute ¢ Touku 3peHus OBP.

13. Y3 3aganus 11 BeiOepuTe peakiinio MOHHOTO OOMEHa U 3alUIINTE €€ B HOHHOM BHJIE.

14. Berancaure Maccy XJIOpPOBOAOPOA, KOTOPBIM MOJIy4aeTcsl IPU B3aMMOIEHCTBUM XJopa ¢ 5,6
1 BOAOPOAA.

15. 3anummure popMynbl U Ha3BaHUS AJUIOTPOITHBIX MOAUDUKALUI KHCIOpOa.

Bapuanr 2

1. 3apsn anpa atoma +17 UMEIOT aTOMBI XUM.3JIEMEHTA!

A.azora b. kucnopoga B.ceper I'. xmopa

2. 9UCI0 OOIMMX AIEKTPOHHBIX IMap B MOJIEKYJI€ BOJIOPOIA:

A.omna b. nBe B.pu I uersipe

3. KOBQJICHTHAsI HETIOJISIPHAS CBSA3h UMEETCSI B MOJICKYJIEC BEIIIeCTBA:

A. N2Bb. CO2B. H,S T. NaCl

4. cTernieHb OKHUCIIEHUS a30Ta B psay BemectB CasP2 — P — P2Os — P20s:
A. oBbiraercs ot 0 o +5 b. noseimaercs -4 no +4

B. IloBrimaetcs ot -3 1o +5 I'. monmxaercs ot +6 10 -2

5. ¢hopMyIa BOJAOPOTHOTO COETMHEHUS DIIEMEHTA IJ1aB.MOATP. V TPYIIIbL:
A.H3 Bb.OHs B.H;D TI.3H3



6. YpaBaenue xumuyeckon peakiuu 2SOz + Oz = 2SO3 COOTBETCTBYET CXeMe IMpeBpaIleHUs
Cephl:

A .S —> 5™ B.S* — §*

b.S?—> S"T.8* —S%

7.BemectBo X B psily IpeBpaLLEHUN

NoNHzX™O,  mveet hopsrymy

A.NO2 B.NO B.N20O3 TI.N20s

8. PeakTBOM Ha cynb(ar-aHUOH SBIISETCS KaTHOH:

A.H" B.Na* B.Ba™ TI.NH,"

9. XMMHUYecKasi peaklysi BO3MOYKHA MEK/1y BEIIECTBAMHU:

A. SO CO2 B. P 20suNaOH

b. H20 u SiO2 I HSi0z u Mg

10. Okcun ceps (V) He oOpa3yeTcst mpu B3aUMOI€HCTBUH BEIIECTB:
A. S u0O; B. H2SOsxomyy u Hg

b. HoSO4 oy 1 Cu  T'. HoSOs u CaCOs

11. 3anumunre ypaBHEHUsl peakLnii, COTJIACHO CXEME:

SiivigS2S02505* NaS@+°BaSO+—» —

12. IIpeBpamenue 1 u3 3aganus 11 paccMorpute ¢ Touku 3penust OBP.

13. U3 3amanus 11 BeIOepuTE peakiiio HOHHOTO OOMEHa U 3allUIINTE €€ B HOHHOM BHJIC.

14. Beluucnure mMaccy aMMHuaka, KOTOPBIA IOJY4YaeTcs MpU B3aUMOJACHCTBUHU a3zora ¢ 67,2 1
BOZOPOJA.

15. Jononuure ¢ppasy: «AAcopOLus 3TO - .....»

KonTpoabnas padora no teme «MeTaiibi»

Bapuant 1

1. DnexTpoHHas popMylia aTOMa ATFOMUHHUS:

A. 15?25%2pf3s?3p'B. 1522522p®3s%3p?

B. 15%25%2p°3s'TI". 1s%2522p°®

2. Bua XuMHUYECKOU CBSI3U B POCTOM BEILIECTBE MarHuu:

A. Nonnas. B. KoBasieHTHas HenoJipHasl.

b. KoBaneHnrtHas nosspHasi. I'. Merannnyeckas.

3. Paguyc aTOMOB 3J1€MEHTOB IJIaBHON MOJATPYIIIBI C YBEIMUEHUEM 3apsijia sapa:

A. N3meHsieTcs nepuoanyecKH. B. YBenuuuBaercs.

b. He uzmensiercs. I'. YMmenbuiaercs.

4. ATOM U MOH HATpHs OTIUYAOTCA:

A. 3apsaom sapa. B. YunciaoM npoToHOB.

b. pagnycom yacTuiisl. I'. YucioM HEUTPOHOB.

5. HauGosnee sHeprudHo pearupyer ¢ BOJOM:

A. Al b.K B. Ca I'. Mg

6. C cCOnsiHOM KUCIOTON HE B3aUMOJICHCTBYET:

A. XKeneso. B. Menpb.

b. Kanbumii. I'. Hunk.

7. 'mapokcu amoMUHHS HE B3aUMOJEHUCTBYET C BELIECTBOM, (hopMyiia KOTOPOTO:

A. HCl-p)b. KOH

B. KNO3(p-p)I". Cu(OH)2

8. P11, B KOTOPOM BC€ BeEIlECTBAa pEarupyroT C MATHUEM:

A. S, H20, NaOH B. Li, H2SOq4, CO2

b. Clz, Oz, HCIT". CuO, Cu(OH)2, H3PO4

9. Ilpemnoxute TpH crnoco0a TMOMy4YeHUS oOKcuaa amoMuHus. OTBET MOATBEPIUTE
YPAaBHEHUSMH PEAKIUH.

10. Onpenenute BemecTBa X, Y, Z, 3aNUIIATE UX XUMHUECKHUE (DOPMYIIBL.



+0, +H20 +CO2 t
Ca X—» Y —> I—» Cao—>

11. Kak, ucnonb3ys 100ble peakTHBBI (BEIIECTBA), MOJYYUTh U3 HATPUsS OKCHUJI, OCHOBAHUE,
conb? CocTaBbTe YpaBHEHUS PEAKLUI B MOJIEKYJISIPHOM BUJE.

12. Paccuuraiite maccy MeTauia, KOTOPBIA MOKHO TOJYYUThb ATOMUHOTEpPMUEH U3 34r
okcuaa xpoma (I1).

Bapuanr 2

1. DnekrpoHHas Gpopmylia aToMa MarHus:

A. 15?25?B. 1s22s22pt

B. 1s%25%2p°T". 1s%25%2p°3s?

2. Bua XuMHUYECKOU CBSI3U B IPOCTOM BEILIECTBE JINTUH:

A. Nonnas. B. KoBasieHTHas HenoJisipHasl.

b. KoBanentHas nosisipHas. I'. Merannuueckas.

3. Paguyc aTomMOB 35IeMEHTOB 3-TO MEpUOAA C YBEIWYCHUEM 3aps/ia sAIpaoT IIEJIOYHOTO
MeTaJula K TajJorexy:

A. M3MeHsieTcs neproANYEecKy. B. YBennuusaercs.

b. He uzmensercs. I'. YMenbaercs.

4. ATOM U UOH QTIOMUHUS OTIMYAIOTCS:

A. 3apsiiom sapa. B. Yucnom npoToHOB.

b. pannycom 4acTULIbL. I'. Yucnom HEUTPOHOB.

5. Haubonee sHEpruvyHO pearupyer ¢ BOAOH:

A. Kannii b. Kanpumit B. Ckanmuii  I'. Maruawmit

6. C pa3baBiieHHOI1 cepHOI KHCIOTOIN HE B3aUMOJICHCTBYET:

A. Keneso. B. [InaTtuna.

b. Hukens. I'. [IuHk.

7. 'mapoxcun 6epuiiIns He B3aUMOJIEUCTBYET C BEIIECTBOM, (hopMysia KOTOPOTO:

A. NaCIlb. KOH

B. KNO3(p-p)l". BaSO4

8. Psin, B KOTOpOM BCE BEIIECTBA PEATUPYIOT C [IMHKOM:

A. HCI, H2SO4, NaOH B. H3sPO4, KOH, HgO

b. CaO, HNOs, HCIT'. Hz, Oz, CO2

9. Tlpemnmoxkute Tpu cmocoba TMONMy4YeHUs THApPOKcHUIa Kaimblusa. OTBET TOATBEPIUTE
YPaBHEHUSIMU PEAKIIUMA.

10. OnpenenuTte BemecTBa X, Y, Z, 3a0UIIATE UX XUMHUYECKHUE (DOPMYIIBI.

+0; +HCI +NaOH t
Zn —» X —» Y —» Z —» 7n0

11. Kak, ucnonbs3yst mo0ble peakTUBBI (BELIECTBA), MOIYYUTh W3 JUTHUS OKCHJI, OCHOBAHHE,
conb? CocTaBbTe YpaBHEHHUS PEAKLIMI B MOJIEKYJISIPHOM BUJE.

12. PaccuunTaiite Maccy MeTaia, KOTOPbIi MOKHO monyuuTh u3 80r okcuaa sxenesa (111).

9 knacc. UtoroBasi KOHTpoJIbHasi padoTa 32 KypC OCHOBHOM IIKOJIbI

Bapmuanr 1

1. Hanummre ypaBHEeHUs peakuuil Juisi IEPEXOA0B:

1 —Fs 2 FeGl Fe(OH)4 Fe(OH)s Fe,0s
FeCls



HanummTe ypaBHEHHsSI XUMHYECKHX PEaKIUii B MOJICKYJIIPHOM BUJIE.

ITpespamenue 1 paccmorpute B ceere OBP, 3 — B cBete TO/I.

JlaliTe XapakTepUCTUKYy XHUMHUYECKOM pEaKIMU TPEBpPAICHUS S5 1O BCEM H3yYEHHBIM
MpU3HAKAM KJacCu(UKAIUH.

2. lansl BemecTBa, (HOpMYITbl KOTOPBIX:

A. NaOH . ZnO

B. H3PO4 E. CO;

B. K2CO3 XK. Ca

I'. CoH2 3. CH3COOH

VYkaxuTe K1acchl, K KOTOPHIM OTHOCSITCSI 3TH BEIIECTBA (110 COCTaBY U CBOMCTBaM).

VxaxxnuTe BUJ XUMHYECKOM CBSI3H B BemlecTBax A, KuI'.

VYKaxXuTe CTENeHb OKUCICHHS KaXX0T0 3JIEMEHTA B HEOPTaHUUECKUX COCAMHEHUSX.

[Ipennoxute HE MeEHee [JBYX CHOcOOOB moiydeHHs BemectBa B. 3amummre
COOTBETCTBYIOIIME YPABHEHMS PEAKLU.

YKaxuTe BellecTBa, KOTOPhIE MOMAPHO B3aUMOJICHCTBYIOT APYT C APYroM ¢ 0Opa3oBaHHEM
cosieil. Hanuiure 1Ba ypaBHEHHS peaklMii B HOHHOM BUJIE.

3. (monomHuTeNBHOE) PaccumnTaiite Maccy m 00beM YTIICKUCIIOTO ra3a (H.y.), BEICITUBIICTOCS
IIpHU ACUCTBUU pacTBopa, conepkaiiero 125 r 20-%-Hoi a30THOM KUCIOTH HA KapOOHAT KaJIbIIHS.

OTBeThI K KOHTpOJ’IbHOﬁ paﬁoTe no teme: «HemeTaabD»

B-1 : 1-0, 2-a, 3-06, 4-a, 5-B, 6-a, 7-B, 8-0, 9-1, 10-B
14. m(HCI) = 18,25 rpammoB

B-2 :1-r, 2-a, 3-a, 4-B, 5-1, 6-B, 7-0, 8-B, 9-B, 10-r
14. m(NHs) = 34 rpamma

OTBeTHI K KOHTPOJILHOII padoTe 1o Teme: «MeTaJLIbI»

B-1: 1-a, 2-r, 3-B, 4-0, 5-0, 6-B, 7-1, 8-0
12. m (Cr) = 26 rpammoB

B-2: 1-r,2-r, 3-1, 4-0, 5-a, 6-B, 7-a, 8-a
12. m(Fe) = 56 rpammoB

OTBeThI K HTOT0BOI KOHTPOJILHOI padoTe 32 Kypc OCHOBHOM IIKOJIbI

3amgaya 3. m(CO2)=8,81, V(CO2)=4,48 1



HOpMBI OLICHKHU PE3YyJbTAaTOB 10 XUMHUH

OneHka pe3yiabTaTOB MPOBOIUTCS COTJIACHO JOKaIbHOMY akTy «llomoxkenne 00 OIECHOYHOU
nestenbHOCTH  ydammxcs MBOY  «'mmHazust Ne8» OCHOBHOro OOINETO0 W CpeIHEro OOIIero
obpazoBanus (IIpukaz Ne267 ot 30.08.2023). B xauecTBe comepKaTeIbHOM U KPUTEPHATIHLHON 0a3bl
OIICHKH BBICTYMAIOT IUIAHUPYEMbIE NPEIMETHBIC PE3yJIbTaThl, OOO03HAYEHHBIE B IIporpaMMe IO
JTAHHOMY TPEIAMETY.

YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Xumua. 9 «mace: yueOHuUK Uit obmieobpaszoBar. opranusauuil/ O.C.I'aGpuenss,
N.I".Octpoymos, C.A.CnankoB. — 3-e uzn. - M.: [Ipocsemenwue, 2021.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.  Xwumusa. Ilpumepnsie pabGouue mnporpammbl. [Ipeamernas nuuus ydeOnukoB O. C.
labpuenssna, M. I'. OctpoymoBa, C. A. CimagkoBa. 8—9 kmacc: yde0. mocobme st
obmeobpaszopar. opranmzanuii / O. C. I'abpuensu, C. A. CmagkoB. — 3-¢ uzn. — M.
[Ipoceeunienue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. «Enunas xomnekus Hudpossix O6pazoBarensHbIx PecypcoB» (Habop nudpoBbIX pecypcoB K
yueonukam O.C. ['abpuensna) (http://school-collection.edu.ru/).

2. http://him.1september.ru/index.php — sxypHan «Xumusi».

3. http://him.1september.ru/urok/- Matepuainsl k ypoky. Bce paboTsl, Ha OCHOBE KOTOPBIX CO3/1aH

cailT, ObUIM OMyOJIMKOBAHBI B JKypHale «XUMHS». ABTOpaMH caiiTa MpojenaHa OoJbIiast

paboTa Mo CUCTEMAaTU3UPOBAHUIO Ta3€THHIX CTaTEel C yYETOM IIKOJIBbHOM y4eOHON MporpamMmbl

1o npeamery "Xumus".

www.km.ru/education - y4ueOHbIe MaTepHaiIbl U CJI0BapH Ha caite «Kupumr u Medoauii»

http://djvu-inf.narod.ru/ - snexkrporHas OudIMOTEKA

ok~



http://school-collection.edu.ru/
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