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MNOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHH Ha ypOBHE OCHOBHOTO 0O0IEero 0Opa3oBaHUs COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHSI OCHOBHOW OOpa30BATEIbHOW MPOTrpamMMbl OCHOBHOTO OOIMIETO
obpazoBanus, npenacrapieHHbXx B DI'OC 00O, a Takxke Ha ocHOBe (penepanbHOM pabodel mporpaMMbl
BOCTIUTAHUS U C Y4ETOM KOHIICTIIIMU TIPETOAaBaHus YIeOHOTO mpeaMera « XUMUs» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickoi denepanum.

[TporpamMma mo Xxumum Ja€T MPEACTABICHUE O IENAX, O0IIel cTpaTernu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH Y4eOHOro mpeaMera, YCTaHaBIMBAeT 00s3aTeNbHOE MPEIMETHOE
coJIep)KaHue, MPEeayCMaTpUBAET PaclpeleeHUe ero Mo KiaccaM M CTPYKTYPUpPOBaHHUE IO pa3jesaM U
TEMaM [pOrpaMMbl MO XHUMHH, ONPEIEIAET KOJIMYECTBEHHbIE W KAYECTBEHHbBIE XapaKTEPUCTUKHU
COJIepXKaHUsl, PEKOMEHIYEMYIO IOCIEAOBATEIIbHOCTh U3YyYEHUS XUMHUU C YU4ETOM MEXKIPEIMETHBIX M
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM Y4EOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydaromxcs,
OTpeieIsieT BO3MOXKHOCTH MpeaMeTa sl peain3aliiid TPeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenbHOl MPOrpaMMbl Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pesynbpTaTaM O00y4YeHUs XHMHU Ha YpPOBHE IIeJied M3y4eHHUs] TIpeJAMETa W OCHOBHBIX BHJIOB
yueOHO-T03HABATENBHOMN A€ATeIbHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COACPKAHMSL.

3HaHHE XUMHUHU CIY)KHT OCHOBOW JUIsi (OPMUPOBAHUS MHPOBO33PCHUS OOYYArOMIETOCs, €ro
NPEJCTaBICHU O MaTepUaJbHOM €IWHCTBE MHpPA, BAXKHYIO pOJb WUrpaloT (GopMUpYEMbIe XUMUEH
MPEJICTABJICHUS O B3AUMOTIPEBPAIICHUSX YHEPTUH B 00 SBOJIFOIMH BEIIESCTB B IPUPOJIC, O IMYTIX PEIICHUS
[JI00aNBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSL YEIIOBEUECTBA — CHIPHEBOM, SHEPTreTUUECKOM, MHUILEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, MPoOIIeM 3IpaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peav3allid BO3MOXHOCTEM [T caMoOpa3BUTUS U (HOPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, € o011ei U (PyHKITMOHATFHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHNE MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUYarOIMUXCs, HABBIKOB
UX CaMOCTOSITENIbHON y4eOHOUM JesITeNbHOCTH, SKCIEPUMEHTANbHBIX U HCCIEIOBATENIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B TTOBCEAHEBHOM XKM3HU, TaK U B MPOPECCUOHATBHOU JIEATETLHOCTH;

3HAKOMHT CO CTEeUU(PUKON HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI 1IETIOCTHOTO B3IJIsIa Ha
€IMHCTBO MIPUPOJIBI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM ITArlOM
B (hOPMUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUaIOLTUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHMS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K
MpUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa30BaHUE 00YJAIOIINXCS.

JlanHble HampaBiieHUs B OOy4E€HHU XMMHUU 00ecredrBaroTCsl CeupUKON coiepk aHHs yueOHOro
nmpeaMeTa, KOTOPBIA SBISETCS MeJarorniecky alaliTHPOBaHHBIM OTpaXeHHEM 0a30BOM HAyKH XMMHH Ha
OTPENICIIEHHOM 3Talle €€ Pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO o0OImIero oOpa3oBaHUS OpPUEHTUPOBAH HAa OCBOEHHUE
00yJaronMMuUCS CHUCTEMBl TIEPBOHAYAIBHBIX TMOHSITHH XWMHUHU, OCHOB HEOPTaHMYECKOW XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUM OPTraHUYECKOU XUMUHU.

CtpyKTypa coaepaHus MPOrpaMMBbl 10 XUMUK C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO TOJIX0/1a K
e€ n3yuenuto. CoaepkaHue CKIaAbIBACTCS U3 CUCTEMBI MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U
CHUCTEMBI TIOHATUN O XUMHUYECKOU peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHM30BAHBI 1O MIPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJIIPHOTO YUCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepunonnueckoro 3akona JI. V1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;
YYEHHS O CTPOCHUH aTOMa U XUMUYECKOM CBS3H;

— TpeACTaBIEHUN 00 dNEKTPOIUTHUECKON TUCCOIMAIINY BEIIECTB B PACTBOPaX.

Teopernueckne 3HaHUS PaCCMAaTPUBAIOTCS HA OCHOBE AMIIMPUYECKHU MOJYYEHHBIX U OCMBICIEHHBIX
(bakToOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K APYroMy, BEITONHSS (QYHKIIUU OOBSICHEHUS



U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOKHOCTEH MPAKTHMUYECKOTO MPUMEHEHUS U TOJYy4YEeHUS
M3Yy4aeMbIX BEILECTB.

OcBocHHE TPOrPaMMBI 110 XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO TMPEICTABICHUS O XMUMHUYECKOM
COCTABJISIFOLEH HAy4YHOM KApTHUHBI MUpPA B JIOTMKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOIO OTHOILIEHUS K
HAay4YHOMY 3HAaHHUIO M METOJaM TMO3HaHUA B Hayke. M3yueHue XUMHUU NPOUCXOIUT C MPHUBJICUCHUEM
3HAaHWI U3 paHee M3YYCHHBIX y4eOHBIX MpeameToB: «OKpykaromuidi Mup», «bruonorus. 5—7 kiaaccel» U
«®Dusuka. 7 Kiacey.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMHUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAyKH KaK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUUYECKOMN JIEATEIbHOCTH YEJIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBON KyNbTypbl. 3ajaua y4eOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUHM CUCTEMBI XHUMHUYECKUX
3HAHUH — BaKHEHIMX (DAKTOB, IOHATHH, 3aKOHOB M TEOPCTHYCCKUX ITOJOKCHUM, JOCTYIIHBIX
0000111eHUIT MHPOBO33PEHUECKOI0 XapakTepa, s3blka HAayKd, B MPUOOLICHUMH K HAYYHBIM METOJaM
MO3HAHUS TIPU HW3YYCHHHM BEIIECTB M XHUMHUYCCKUX peaknuid, B (OPMUPOBAHMH W PA3BUTHU
MO3HABATEJIbHBIX YMEHUN M MX MPUMEHEHUHU B Y4eOHO-TIO3HABATENbHON M y4eOHO-HCCIIEI0BATENbCKOM
JESTEIILHOCTH, OCBOCHUHU TIPABHII OE30ITACHOTO OOPAICHHS ¢ BEIIECTBAMH B TIOBCETHEBHOM KU3HHU.

[Tpu U3ydeHHH XUMUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsl BaXKHOE 3HAYCHHE MPHOOPENTH
TaKue 1eJIH, KaK:

— ¢opMUpOBaHHE MHTEUIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY WPHHSTHIO PEIICHUH, CIOCOOHOW aJanTHPOBAThCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HalpaBJICHHOCTh ~ OOy4YeHUsT HA  CHUCTEMAaTHYeCKoe  MpHoOIeHne  OoOydammmxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNbHON AESITENbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMUPYIOLUUM
MOTHBALIUIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

—o0ecrieueHne  yCIOBHH,  CIIOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOYYAIOUIUMHUCS  OIbITa
pPa3HOOOpPa3HOM  JEATENHHOCTH, TIO3HAHUS ¥ CaMOMO3HAHUA, KIIIOYEBBIX HAaBBIKOB (KJIFOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opMupoBaHue oOuel (GyHKIMOHATIBHOM M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHUCIIE
YMEHHH OOBSICHITH U OLEHUBATH SIBIICHUSI OKPYKAIOIIETO0 MUPA, UCTIOIB3Ys 3HAHUS U OTBIT, TOTyYEHHBIS
MpU U3YyYEHUU XUMHH, NMIPUMEHATH WX TPU PEIICHUU MpoOJieM B TOBCEAHEBHOM JKMU3HU U TPYHAOBOU
JIeSATEIbHOCTH;

— ¢opmupoBaHre y OOy4YalOIMMXCA TYMaHHUCTHYECKUX OTHOIICHHWM, TOHUMAHUSA I[EHHOCTH
XUMHYECKHUX 3HAHWM AJs BHIPAOOTKH SKOJOTHYECKH II€1IeCO00pa3HOro MOBEAEHUSI B OBITY M TPYIOBOMH
JESATETLHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U OKPYKAIOIIECH MPUPOTHON CPEJIbL;

— pa3BUTHE MOTHBAIMU K OOYUYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIO M CAaMOBOCHHUTAHHIO Ha
OCHOBE YCBOCHHS OOIIEUYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Tpodmis u
HATPaBIEHHOCTHU JAbHEHIIIET0 00YICHHUS.

OOmiee YuCIO YacoB, OTBEACHHBIX JIs HM3YYCHHS XHMHUHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B He/Ien0), B 9 kiacce — 68 gacoB (2
yaca B HEJIEINIO).

COJAEPKAHUME OBYUEHUS
8 KIIACC
IlepBoHayanbHbIE XUMHYECKHE MIOHATHS
[Ipenmer xumuu. Posib XMMUU B JKU3HU 4YelOBEeKa. XMMHUSA B CHUCTEME HayK. Teja W BellecTsa.

®du3nyeckue CBOWCTBA BEIIECTB. ATperarHoe COCTOsSHHE BemlecTB. [loHsATHE O MeTojax MO3HAHHS B
xuMuu. YucTtelie BemnecTBa U cmecu. CrocoObl pa3aeieHus cMecei.



ATOMBI U MOJEKYJbl. XUMUYECKHE 3eMEeHThl. CHUMBOJIBI XMMHYECKUX 3jeMeHTOB. [IpocTeie u
CJIOKHBIE BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi (opmyna. BalleHTHOCTH aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcuTeNbHAsE aTOMHass Macca. OTHOCHUTENbHAs MOJIEKYJisipHas macca. MaccoBas
JIOJISI XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHas Macca. B3auMocCBsi3p KOJIMYECTBa, MAcChl M 4YMCIIA
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel mo hopMynaM XUMHUYECKHX COCTUHEHH.

®u3nueckue U XMMUYECKHE ABJICHMS. XMUMHUUYECKasi peakuus U €€ MpU3HAKU. 3aKOH COXPAHEHUS
Macchl BemIecTB. XWMHU4YECKHe ypaBHeHUs. Kiaccupukamuss XUMHYECKUX peakuuid (COeTUHCHHS,
pa3oKeHHMs, 3aMeIIeHuUs, OOMEHA).

Xumuueckuit yIkcnepumenm:

3HaKOMCTBO C XMMHYECKOHN MOCY/I0M, MpaBuUiIaMH paboThl B 1a00OpaTopuu U MpuéMaMu 0OpalieHus
¢ nabopaTopHbIM O00OpYJOBaHHMEM, H3yYCHHE U oOmnucaHue (U3HUYECKUX CBOMCTB 00pasIoB
HEOPraHMYECKUX BeUIecTB, HabOmoJeHue (usnueckux (IUIaBIeHUE BOCKA, TasHUE JIbAa, PacTUpPaHUE
caxapa B CTYIIKE, KHTICHUE U KOHJICHCAIIUsI BOJIbI) M XUMHUECKUX (TOPEHUE CBEUH, TPOKATMBAHUE METHOM
MPOBOJIOKH, B3aMMOJICHCTBHE Meja C KHCIOTOM) SIBICHUN, HAOMIOJEHHME M OMNHCAHHME IPHU3HAKOB
MPOTEKAHUsI XUMHUECKUX PeaKlnii (pa3yioKeHue caxapa, B3auMOJICUCTBUE CEPHOI KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3aMMOJICICTBHE jKeie3a ¢ paCTBOPOM COJU
memu (1), m3ydenue cnocoOoB pa3aeneHus: CMECei: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE, BEITAPUBAHKE,
TUCTHIUISAIMS, XpomaTtorpadus, MpOBEACHHE OYMCTKU IOBAPEHHOW CONHM, HaONIOJeHHWE M ONHCAaHUE
PE3yNbTATOB MPOBEJEHUS ONBITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE Mojelei
MOJIEKYJI (IIIapOCTEP>KHEBBIX ).

BazkHeiinue npejacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — anemeHT u npoctoe BemectBo. Haxoxnenue
KHCIJIOPOJia B IpUpOe, GU3NUECKUE U XUMUYECKUE CBOMCTBaA (peakiuu ropenusi). Oxcumasl. [Ipumenenmne
kucnopona. CrocoObl MOTy4YeHHs KHUCIOpOJAa B IJIabopaTOpHUM W MPOMBIIUIEHHOCTH. KpyroBopot
KHcIopoja B ipupojie. O30H — auioTpornHast MOAU(PUKALIMS KUCIOPO/Ia.

TemoBoit  3h(deKkT XUMHUECKOH  peakiuu, TEePMOXUMHUYECKHE ypaBHEHHUS, DOK30- U
SHJOTEPMHUUYECKHE peaKIru. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHUE BO3/yXa, YCUJIICHUE MapHUKOBOTO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocroe BeniectBo. HaxokaeHue Bopopoja B mpupone, (pusmdeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIOCOOBI oTy4deHus. KucioTsl u comnm.

Momnsipabiii 00bEM ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMcTBa Bojbl. Boaa kak pactBopurenb. PactBopbl. HacklllieHHbIE M HEHACHIIIICHHBIE
pactBopbl. PacTBOpMMOCTh BemiecTB B BojJe. MaccoBasi J10J1sl BEIIECTBA B PACTBOPE. XHUMHUYECKHE
cBoicTBa BoJbl. OcHOBaHuA. Poib pacTBOpoB B MpHUpoOAEe M B KU3HM 4denoBeka. KpyroBopoT Boibl B
npupojie. 3arpsi3HeHUE MPUPOIHBIX BoJI. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus  Heopranmdeckunx  coeauHenmit.  Oxcuapl.  Knaccudukainus — OKCHIOB:
coyieoOpasyromire (OCHOBHBIC, KHCIOTHBIE, am(pOTepHbIe) H HecoseoOpasyronme. HomeHnkmnarypa
OKcUJI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyueHue okcuios.

OcHoBanus. Knaccudukarus ocHOBaHUA: MIETOYM M HEPACTBOpUMBIE OCHOBaHMs. HoMmeHkmaTypa
OCHOBaHUM. PU3HMYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyyeHrne OCHOBaHUN.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucinor. dusnueckne 1 XUuMUYECKHE CBOICTBa
kucnor. Pan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenknatypa cosieii. @u3nueckue 1 XUMAYecKHe cBoiicTBa conel. [lomydenue conent.

['eneTnueckasi CBA3b MEXKYy KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeAeTICHUEe COACpkKAHMS KHCIOpOAa B BO3AyXe, IMOJyYCHHE, COOHMpaHue,
pacro3HaBaHHe U MU3yYEHUE CBOMCTB KHCIOpOJAa, HAOIIOACHHE B3aUMOACHCTBHSI BEUIECTB C KUCIOPOIOM
U YCJIOBUS BOHMKHOBEHHUS W TPEKpaIIeHusi TopeHus (mokapa), 03HaKOMIIEHHE ¢ 00pa3liaMy OKCHIOB U



OTMCAaHNE UX CBOMCTB, MOJTy4YeHUE, COOMpaHUe, pacCliO3HABAHKE U U3YYCHHUE CBOICTB BOJIOpOa (TOPCHHE),
B3aMMOJICCTBUE Bojaoposa ¢ okcuaoM wMeau (l1) (BO3MOXXHO HCIOJIB30BaHHWE BHICOMATEPHAIIOB),
HaOO/IeHUE 00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIECIOBAaHHE OCOOCHHOCTEH pacTBOpPEHUS
BEIIECTB C Pa3IMYHONW PacTBOPHUMOCTBIO, PUTOTOBIIEHUE PACTBOPOB C OMpe/eIEHHON MaccOBOW JoJeit
PacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJbI C METAIaMU (HATPUEM U KaybIeM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPUAJIOB), HCCIEIOBaHHE OOpa3lloB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOIIOJICHNE M3MEHEHUSI OKPACKM HHIUKATOPOB B PACTBOPAaX KHCIOT W MIECNOYEH, M3yueHUe
B3aumozeiicTBust okcuaa meau (Il) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeTaJlJIaMH, peakuui
HEUTpalM3aliy, MOJYyYEHUE HEPacTBOPUMBIX OCHOBAaHWW, BBITECHEHHE OJHOTO MeETaia JAPYTUM U3
pacTBopa COJIM, pElIeHHE IKCIEPUMEHTANbHBIX 33Ja4 Mo TeMe «BaxHeillne Kiacchl HEOPraHMYEeCKUX
COEIUHEHUIN.

Iepuoauyecknii 3axkoH u Ilepumogmueckas cucrema xumudeckux »3jemenros JI. H.
MenpaeneeBa. CtpoeHue aromMoB. XumMHYeckasi CBf3b. OKHCIMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 3JIeMEeHTOB. [loHATHE O Tpymmax CXOIHBIX
9JIEMEHTOB (IIENIOYHbIE W IIETOYHO3EMENbHbIE METaJUIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEePHBIC OKCHUJIBI M TUAPOKCHUJIBI.

[lepuoanueckuii 3akoH. llepuonnueckas cucrema xumuueckux snemeHtoB . 1. Menneneesa.
KopoTkonepuonnas u jymmHHONIEpruoaHast popMmsel [leproaudeckoit CUCTEMbI XUMUYECKHUX AJIEMEHTOB /.
U. Menneneesa. [lepuonsl u rpynmnsl. Ou3nyueckuii CMBICT TOPSIKOBOTO HOMEpa, HOMEPOB IMEpHoa U
TPYIIIIBI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB aroMHbIX sjep. M3otombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00oouek aToMoB TepBbIX 20 xumudeckux annemeHToB llepuomnueckoit cucremsl [l. Y. Menneneesa.
XapakTepucTuka XUMHUYECKOrO »JJIEMEHTa Mo ero mnojoxeHuto B Ilepmoanueckoit cucreme /.
H. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUs paguyca aTOMOB XHUMHUYECKHX 3JEMEHTOB, METAJUNIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIITaM U TIEPUOIaM.

3nauenue Ilepmonnueckoro 3axkoHa M Ilepmonnyeckoil CHUCTEMBI XUMHUYECKHUX SJIEMEHTOB s
pa3BuTUs Hayku U npakTtuku. [[. . MenneneeB — yd€HbIN U TpaXaaHUH.

Xumuyeckasi cBsa3b. KoBasieHTHasi (MOJSpHAas U HEMOJIAPHAs) CBS3b. DIEKTPOOTPUIIATEIHHOCTh
XUMHUYECKUX AJIeMEHTOB. lOHHas CBSI3b.

Crenenb oxucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpouecchl okuciaeHuss u
BOCCTaHOBJICHUSI. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuit yIkcnepumennt:

u3ydeHue oOpaslioB BEIIECTB METAJIOB M HEMETAJUIOB, B3aMMOJICUCTBUE TUIPOKCHAA ITMHKA C
pacTBOpaMH  KUCJIOT W WIeJIOYeH, MpOBEAEHUE  OMNbITOB,  HWLIIOCTPUPYIOIIMX  MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIHi (TOpEeHre, PEaKIIuy Pa3IOKEeHHs, COSTUHEHNS).

Mesicnpedmemmuuie ceasu

Peanuzanus MeXIpeaMETHBIX CBA3€H NMPU M3YYEHUM XMMHUHM B 8 KJIACCE OCYILECTBISIETCS 4epe3
UCIIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHUN, TaK U MOHITHIA, SIBISFOIIUXCS CUCTEMHBIMU
JUTSL OTJICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ure ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBINH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJIN3, CHHTE3,
KJaccuukanus, MepuoANIHOCTh, HAONIOJACHHUE, SKCIICPUMEHT, MOJEIHUPOBAHHUE, U3MEPEHHUE, MOJIETb,
SIBJICHUE.

®dusnka: Matepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIHJI, U30TOIbI, PaTHOAKTUBHOCTD,
MOJIEKYJa, AJIEKTPUUYECKUN 3apsij, BEIIECTBO, TelnOo, 00BEM, arperaTHOE€ COCTOSHHE BEIIeCTBa, ras,
buznyeckue BeIUMYUHBI, €IMHULIBI U3MEPEHHUs, KOCMOC, IIaHEeThl, 3BE3/1b1, COHIIE.

buomnorus: ¢poTocuHTe3, nbixaHue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MUHEpabl, TOPHBIE TMOPOMBI, IOJIE3HBIE HMCKOMAEMbIE,
TOIUITMBO, BOJIHBIE PECYPCHI.



9 KVIACC

BeumecTBo M XMMHYECKas peaKkuust

ITepuoanueckuii 3akoH. Ilepuonunueckas cucrema xumuueckux 3nemeHtoB /. WM. Menneneesa.
CrpoeHue aToMoOB. 3aKOHOMEPHOCTM B M3MEHEHMHM CBOMCTB XHMHMUYECKHMX JJIEMEHTOB NEPBBIX TPEX
NEPUOJOB, Kalus, KalblLMsl M WX COEJUHEHUM B COOTBETCTBUM C IIOJIO)KEHHEM DIIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKON CBA3H. THUIBI KPUCTAUIMUECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKN U BUJIa XUMUYECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHUYCCKHUX BEHISCTB. XHMMHUYCCKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K  Pa3jIM4YHbIM  KJAcCaM HEOPraHWYECKUX COCIMHEHUM, TEeHEeTHYecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHYECKHUX pEaKUuil MO pa3lIuyHbIM NpU3HAKaM (10 YHUCIYy U COCTaBy
YYaCTBYIOUIMX B PEAKIMU BEHIECTB, 1O TEIIOBOMY A(PQEKTy, MO HW3MEHEHHIO CTENEHEH OKHCIICHHS
XUMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTalu3aropa). DK30- M JHIOTEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHMSL.

[TonsiTrie 0 ckopocTn XUMHYecKoi peakiuu. [ToHsTHEe 00 00PaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusx. lloHATHE O TOMOreHHBIX U TreTeporeHHbIX peakuusax. [lonstue o karamuze. Ilonstue o
XUMHUYECKOM paBHOBeCHHU. PaKTOPBI, BIMSIOLIME HA CKOPOCTh XMMHYECKOM pEakUUH M IOJOXKEHUE
XUMHYECKOI'O PAaBHOBECHS.

OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkuuu. CocraBnenue ypaBHEHUM OKHUCJIUTENIBHO-
-BOCCTAaHOBHUTEIBHBIX PEAKIIMA C UCTIOIB30BAaHMEM METO/1a DJIIEKTPOHHOTO OallaHca.

Teopust MEKTPOIIUTUYECKON AUCCOLMAIMH. DIEKTPOJIUTHI U HEAIEKTPOIUThl. KaTnoHbl, aHNOHBI.
MexaHu3M AMCCOLMALIMKM BEUIECTB C PA3IMYHBIMU BUJAMU XUMHUUYECKOW CBsI3U. CTENEHb TUCCOIUAIUU.
CuibHBIC U c1a0bIe DJIEKTPOITUTHL.

Peakuuu wuoHHOro oOMeHa. YCIOBUS TMPOTEKaHUs pEaKIUii HOHHOTO OOMEHa, TMOJHbIE U
COKpalIEHHbIE HOHHBbIE YypaBHEHHMS peakuuil. CBoWcTBa KHCIOT, OCHOBAaHHWW U CcoJied B CBeTe
MPEJICTaBICHUI 00 SJEKTPOIUTUYECKON nucconmanuu. KayecTBeHHbIE peakinu Ha HOHBL [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuit yIkcnepumenn:

03HAKOMJIEHHE C MOJENSIMU KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB — METAJJIOB U
HeMeTaIoB (TpaduTa U anMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATpuUs), MCCIEAOBAHUE 3aBHUCHMOCTH
CKOPOCTM  XMMHYECKOW pEaKkIMM OT BO3JEUCTBUSA  pPa3lM4YHBIX  (AKTOpOB, HCCIEIOBAHUE
JJIEKTPOIIPOBOHOCTH PAacTBOPOB BELIECTB, MpPOIECCa TUCCOLMALMU KHUCIOT, INEJI0Ye M coieu
(BO3MOXHO HCITOJIb30BAHUE BUJIEO MAaTEPHAJIOB), MPOBEIEHHUE OIBITOB, WLIIOCTPUPYIOMIUX MpPU3HAKU
NPOTEKaHUs peakiuii MOHHOro oOMeHa (0Opa3oBaHME OCaJllKa, BBIIEICHHE ras3a, 0Opa3oBaHHE BObI),
OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (ropeHue, peakuuu
pa3J0XKEHUs, COCIMHEHMS), PACIIO3HABAHUE HEOPraHMYECKMX BEIIECTB C IOMOIIbI KadeCTBEHHBIX
peakuuii Ha MOHBI, PellIeHUE KCIIEPUMEHTAIbHBIX 33/1a4.

Hemerasibl 1 MX coeIUHEHNS

OO6miass xapakTepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHBbIE CTENEHU
okucnenus. CtpoeHue u Gpu3nuecKue CBOMCTBAa MPOCTHIX BEIIECTB — I'aJIOT€HOB. XUMHUYECKHE CBOHCTBA
Ha IpuMepe xjopa (B3auMOJEHCTBUE C MEeTallaM1, HEMeTaJUIaMH, IiesiouaMu ). XiopoBoiopoa. ComnsiHas
KHCJIOTa, XUMUYECKHE CBOICTBA, IOJIydeHUE, NpuMeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOJAa Ha
OpraHu3M 4YejoBeKka. BaxkHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJIE.

Ob6mas xapakrepuctuka 3meMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEepPHBIE
crenenn okucieHus. CtpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEpHI.
AnnoTpornHbie MOJU(PHUKAIIMKA KUCIOPOAA U cepbl. XUMHUECKUE CBOUCTBA cepbl. CepoBOIOPO, CTPOCHHE,



dusznyeckne U XUMHUYECKue CBOMCTBAa. OKCHIIBI Cephl KaK MPEJACTABUTENN KUCIOTHBIX OKCHAOB. CepHas
KHUCTIOTa, (U3MYECKMe W XHMHUYECKHME CBOWCTBa (00lIMe Kak MpeJCTaBUTeNsl Kiacca KHUCIOT U
cnenuduyeckre). XUMUIECKHE PEaKIMHU, JIKAIIHNE B OCHOBE IMPOMBIIUICHHOTO CIIOCO0a TOMy4YeHUS
cepHoil kucnothl. [Ipumenenune cepHoil KuciaoTel. COIM CEpHOM KUCIOTHI, KaueCTBEHHAs peakiusi Ha
cynb(ar-uoH. HaxoxaeHne cepsl v €€ COSTUHEHUI B IPUpOoAe. XUMUUYECKOE 3arpsi3HEHUE OKPYKAFOIIEH
Cpelbl COCAMHEHUSAMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa M BOJOEMOB), CIOCOOBI €ro
PEIOTBPALICHUS.

OO6mmas xapaktepucTuka 3yeMeHToB VA-rpynmbl. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
CTCTICHH OKHUCJICHHS. A30T, paclpoCTpaHCHHWE B MpuUpoJe, (u3Mueckne M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mpupoje. AMMmuak, ero (u3nueckue M XHUMHUYECKHE CBOWCTBA, IMOJYYCHHE U
npuMmenenne. Conu aMMOHUS, UX (PU3UYECKHE W XUMHUYECKUE CBOWMCTBA, MpUMEeHEHHE. KauecTBeHHas
peakiusi Ha MOHbI aMMOHUS. A30THas KHUCIIOTa, €€ mojlyueHue, (PU3nYecKue M XMMUYECKHEe CBOWCTBA
(oOmme Kak MpeACcTaBUTENS Kilacca KHCIOT W crnenuduueckue). Vcrmonpb3oBaHUE HHUTPATOB U COJICH
aMMOHHSI B KaueCTBE MMHEPAIbHBIX yI0OpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOUIeH cpenbl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIC JOXKIHW, 3arps3HCHHE BO3AyXa, MOUYBBEl W BomoémoB). dDocdop,
amnorponHble Moaudukanuu docdopa, dhusndeckue u xumudyeckue cporctBa. Oxcua docdopa (V) u
dochopHas kucinora, GpuMUecKkre U XMMHUYECKUE CBOWMCTBA, moiydeHue. Mcmonb3oBanue (ochaToB B
KayeCcTBE MUHEPAIbHBIX yI00pEHUI.

OOmas xapaktepucTuka 31eMeHTOB |V A-rpymmel. OcCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEpPHBIC
CTETNEeHH OKHUCIICHUS. YTIIepO, aNIOTPOIHbIE MOAU(PHUKAIIUY, PACTIPOCTPAaHEHHE B MPUPOJE, HDU3UIECKUE
U XHMHUYECKHe cBoucTBa. Ancopbmus. KpyroBopor yriepoma B mpupoge. Okcuasl yriepojaa, HX
dbusznyeckue U XMMHUYECKHE CBOWMCTBA, JEWCTBHE HA KUBHIE OPraHU3MBI, MOJYyYE€HUE U TIpPUMEHEHUE.
Dkosoruyeckue mpoosieMsl, CBs3aHHbIe ¢ okcuaoM yriaeposa (IV), runoresa riio0asbHOTO MOTEIUICHHUS
KIIUMaTa, TapHUKOBBIN AP dekT. YrompHas KUCIOTa U e€ CONu, UX (PU3NUecKue U XUMHUYECKHe CBOWMCTBA,
noJTydyeHue W npuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-WOHBI. Vcrnonp3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH U CETLCKOM XO35HCTBE.

[TepBoHaYabHBIC MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHHSIX yriepoaa (MeTaH,
9TaH, STUJICH, alleTHIIeH, D TaHOJI, TIIUIEPHUH, YKCYyCHas KucloTa). [[pupoHbie HCTOYHUKH YTIEBOIOPOIOB
(yronb, mNpuUpoAHBIA Ta3, HE(PTH), NPOAYKTHI HMX mepepadboTku (OEH3MH), UX poOJb B OBITY H
MPOMBINUICHHOCTH. [ToHATHE O OMONOTHYECKU Ba)KHBIX BEIECTBAaX: )KMpaxX, OelKkax, yrieBojax — M UX
pOJIM B )KHM3HU YeIoBeKa. MaTepruaabHOE eMHCTBO OPTAHWMYECKUX H HEOPTAHHUECKUX COCIMHCHH.

Kpemuuii, ero ¢usnueckue u XMMHYECKHE CBOWCTBa, MoiydyeHUe U mpumeHeHue. CoequHEHHs
KpemMHusi B mpupozae. OO6mue mnpexacraBieHuss o0 oxcuzae kpemHus (V) um KpeMHHEBOW KHCIIOTE.
Cunukatel, UX UCHOJIb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeiIne cTpouTeabHble MaTepUabL:
KepaMHKa, CTEKJIO, IIeMeHT, O0eToH, xkene300eToH. [IpobieMbl (Ge30MacHOr0  MCIOJb30BaHUS
CTPOUTENLHBIX MAaTEPUAJIOB B MOBCEAHEBHON KHU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 0Opa3lloB HEOPTaHWYECKUX BEIIECTB, CBONCTB COJSHOW KHCIIOTBI, MPOBEICHUE
KAYeCTBCHHBIX pEaKkIUid Ha XJIOPWIA-HOHBI W HAOIIOJCHWE MPU3HAKOB WX IMPOTEKAHUS, OIIBITHI,
oTpaxawmue (U3NUYecKkrne M XUMHUYECKHE CBOWCTBA TallOTEHOB W WX COSAUMHEHHMH (BO3MOXKHO
UCIIOJIb30BaHUE  BHJIEOMATEpPHANIOB), O3HAKOMJIEHME ¢ o0pasliaMu XJOpPUAOB  (TaJIOT€HUIOB),
O3HAaKOMJICHHE ¢ o0Opa3iamMu cepbl U €€ COeIUHEHUSIMU (BO3MOXKHO HCTOIB30BAHUE BUACOMATEPUATIOB),
HaOJIOJIeHUE Tpoliecca OOYTIIMBAHUS caxapa ITOoJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOH KHUCIIOTHI,
M3YYEeHHE XUMHUYECKHUX CBOMCTB pa30aBIeHHON CEpHO KUCIOTHI, TPOBEACHIE Ka4eCTBEHHOW peakiuy Ha
cynb(haT-uoOH M HAONIOJCHHWE TpHU3HAKa €€ TMPOTCKaHUs, O3HAKOMJICHHE C (PU3NICCKUMHU CBOHCTBAMHU
azoTa, hocdopa u UX COeAMHEHUN (BO3MOXKHO MCIOIB30BaHUE BUACOMATEPUAIOB), 00pa3iaMu a30THBIX
u (ochopHbIX ynoOpeHUH, MoiaydeHue, CoOOMpaHHMe, pacllO3HABaHWE W H3yYEHHWE CBOWMCTB aMMMAKa,
MPOBEJICHNE KAUeCTBEHHBIX pEaklWid Ha WMOH aMMOHHUA U (ocdar-noH W H3ydeHHE MPU3HAKOB HX
MPOTEKAHUs, B3aUMOJICUCTBHE KOHIEHTPUPOBAHHOW Aa30THOM KHUCIOTBI C MeIbl0  (BO3MOKHO
UCIIONIb30BaHNE BUCOMATEPHAIIOB), U3YYCHHE MOJENIel KPUCTATMYECKUX PEIIETOK anMasa, rpadura,



dymiepeHa, 03HAKOMIICHHE C MTPOILIECCOM aICOPOIIMU PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM yTIIEM U
YCTPOMCTBOM IMPOTHBOras3a, MoJlyuyeHHe, COOMpaHue, paclo3HaBaHUe U M3yYEHUE CBOMCTB YTIIEKUCIIOTO
ra3a, IpoOBEJCHHE KAYECTBCHHBIX pPEaKIUid Ha KapOOHAT W CHJIMKAT-WOHBI M M3YyYEHUE MPHU3HAKOB UX
NPOTEKaHUsl,  O3HAKOMJIEHME €  NPOAYKUHMEW  CHJIMKAaTHOW  IPOMBILUIEHHOCTH,  pELICHUE
HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeile HeMeTaIbl U UX COCIUHEHUSI.

MeTa/libl M UX COCAUHEHUS

OOmias XapakTepucTUKa XMMHUYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAHUM WX TIIOJOKEHHUS B
Ilepuoauueckoil cucreme xumuueckux siaeMeHtoB JI. M. MenaeneeBa u ctpoeHusi atroMmoB. CTtpoeHue
MeTauioB. MeTayuinueckas CBsi3b M METANIMYECKasi KPUCTAUIMUECKasi pemérka. IIEeKTPOXUMHUYECKHUI
psaa HampspkeHui MertaiioB. dusmueckre M XUMHYECKHE CBONCTBa MeTauioB. OOmue crnocoObl
nosrydeHus: MetauioB. [IoHsATHE O KOPPO3WM METaNIOB, OCHOBHBIE CITIOCOOBI 3alIUTHl UX OT KOPPO3HUHU.
Cnnagsl (CTalb, YyT'YH, JIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHUE B ObITY U MPOMBIIUIEHHOCTH.

[llenounbie MeTamwibl: mojoxkenue B Ilepuogumueckod cUCTEME XUMHUYECKMX 3JieMeHTOB [I.
W. MenpeneeBa, CTpOCHHE MX aTOMOB, HaXOXJE€HHE B npupoae. Puznueckrue U XMMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpusi U Kanus). OKCUIBI M TUIPOKCUILI HATpus U Kaywus. [IpuMeHeHHe IIeT0YHbIX
METAJVIOB U UX COCIMHEHUM.

[IlenoyHo3eMeENbHBIE METAJIBI MAarHuid W KalbUui: MojoxkeHue B Ilepuonuueckoit cucreme
xuMuueckux 3neMeHToB /. . MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOxAeHUe B npupojae. Gusnyeckue
W XMMHMYECKHE CBOWCTBA MarHusi M Kajiblius. BakHeliue coequHeHUs Kalblus (OKCUI, TUIPOKCHI,
conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxenue B I[lepuoguyeckoit cucreme xumuueckux snemeHtoB [1. . Menneneena,
CTPOCHHME aToMa, HaxoXJaeHue B mpupoje. Du3nmyeckue M XUMUYECKHE CBOMICTBA ATFOMHUHUSL.
AmMoTepHbBIE CBOHCTBA OKCHU/IA U THIPOKCH A AITFOMHHHSL.

Kenezo: monoxenue B Ilepuomumueckoit cucreme xummdeckux snemeHtoB JI. WM. Menneneena,
CTPOCHHME aToMa, HaxoXJeHue B mpupoje. dPusnyeckue U XUMUUYECKHE CBOMCTBa kene3a. OKCHIBI,
ruapokcuabl U comu xkenesa (1) u sxenesa (111), ux coctas, cBOHCTBa U MOTyUYESHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pasllaMd METaUIOB W CIUIaBOB, UX (U3NYECKUMHU CBOWCTBAMHU, H3y4YCHHE
pe3yabTAaTOB KOPPO3WUU METAUIOB (BO3MOXXHO HCIOJb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHIa KallbllMs U HATPHsl C BOJOHM (BO3MOXXHO HCIOJH30BAHUE BUICOMATEPHUATIOB),
WCCJIC/IOBAHME CBOMCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kejne3a B KHUCIOpoJe (BO3MOXKHO
UCIONIb30BaHNE BUICOMATEPHUAIOB), TPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIIUi HA MOHBI: MarHusi,
KaJIbIIMs, aJFOMHHUS, HHKA, *xee3a (1) u xxemesa (1), menu (1), HabarogeHNEe U OMKMCAHUE MTPOIIECCOB
OKpalllMBaHUsl [UIAaMEHM HWOHAMM HATpus, Kamusg U  Kajblus (BO3MOXKHO  HCHOJb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS M THAPOKCHAA IIMHKA,
pelIeHNE SKCIEPUMEHTANBHBIX 33/1a4 M0 TeMe «BakHelIlne MeTauibl U UX COCTUHEHUS.

XUMHUA U OKpPYKA0OIIAs cpeaa

BemectBa 1 maTepualibl B IOBCETHEBHOW KMU3HU UeoBeKa. bezonacHoe UCnoyib30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [lepBast moMoIp npyu XUMUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAOIIEH cpeibl (TTpeiebHast TOMyCTUMasi KOHIICHTPAIUs BEIIECTB,
nanee — [1/1K). Poibs XxuMuu B pemieHUH 3KOJI0THYECKUX TpooIieM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIC MATEPUAIBI).

Mescnpeomemnuie ceazu

Peanuzanus MeXIpeaMETHBIX CBS3€H NpU W3YyYEHUHM XUMHH B 9 Kiacce OCYLIECTBISETCS 4epe3
UCIIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHUN, TaK U MOHITHIA, SIBISFOIIUXCS CUCTEMHBIMU
JUISl OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIIN3, CUHTE3,
KJ1accu(pUKalus, NepUOIUYHOCTh, HAOIIOJEHHE, AKCIEPUMEHT, MOJCIUPOBAHHUE, U3MEpPEHHE, MOJEIb,
SIBIICHHUE, TAPHUKOBBIH 3()(EKT, TEXHOIOTUS, MATEPUAIIBI.



®dusnka: Matepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbI, PaUOaAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUI 3aps]l, MPOBOJHUKU, TOJYINPOBOAHUKHU, JUIIEKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeElI0, OO0BEM, arperaTHOe COCTOSHUE BEIIeCTBa, Tra3, pPacTBOP, PacCTBOPUMOCTb,
KpUCTAJJIMYECKass pelIéTka, CIUIaBbl, (PU3WYECKUE BEIWYUHBI, E€IUHULBI HU3MEPEHHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COTHIIE.

buonorust:  ¢dorocunTes, aAbixaHue, Ouocdepa, sKocucTeMa, MHHEpaIbHBIE yIOOpEeHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEILIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPOJbI, IOJE3HbIE HCKOMaeMble,
TOIUIMBO, BOJIHBIE PECYPCHI.
INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS INTPOTI'PAMMBI 11O XUMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHMS MPOrPAMMbI OCHOBHOT'O OOIIEr0 00pa30BaHMS JOCTUTAIOTCS B
X0Jle OOYYeHHMs] XMMHH B €IMHCTBE YYCOHOH M BOCIHMTATEIBHOW JEATEIBHOCTH B COOTBETCTBUH C
TpaJulIMOHHbBIMHU pOCCI/IfICKHMH COIUOKYJIbTYPHBIMHU n AYXOBHO-HPaBCTBCHHBIMU IOEHHOCTAMU,
NPUHSATHIMU B OOILECTBE MPABHJIAMH U HOPMAaMH MOBEJICHHS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS,
CaMOpPa3BHUTHUS U COIHUATN3AIUU O0yUIaFOIIIXCSL.

JIMYHOCTHBIC PE3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYUAIONIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
ITO3UTHUBHBIX IICHHOCTHBIX OpI/IeHTaIII/Iﬁ n pacnmpeHI/Ie OIIbITA ACATCIIBHOCTHU HA eé OCHOBE, B TOM 4YHUCJIE B
YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSA '

[IEHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY M HAYIHOMY
HaCJICAUIO, ITIOHUMaHUA 3HAYCHUS XI/IMI/I‘ICCKOﬁ HaYKI/I B XXHU3HU COBpCMeHHOFO O6HI€CTB3, CHOCO6HOCTI/I
BIAJCTh JOCTOBEpHOH WH(OpManueld O TMepeAoBbIX JTOCTHKCHHSX M OTKPBITUSAX MHPOBOH U
OT€UECTBEHHOM XMMHUU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUIX 00 YCTPOUCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

HpeI[CTaBJ'IeHI/IH O COOUAJIbHBIX HOpMaX 158 HpaBI/IJ'IaX MEKIIMYHOCTHBIX OTHOIHeHI/Iﬁ B KOJIJICKTHUBCEC,
KOMMYHUKAaTUBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOH, Yy4eOHOMCCIIEI0BATEIbCKOM,
TBOPYECKOH M JIPYruX BUAAX JESITEILHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JCSATEIbHOCTH
NPU  BBIMOJHEHUU YYEOHBIX, ITO3HABATEIBHBIX 3a7a4, BBITIOJIHCHHH XUMHUYECKHX DKCIIEPUMEHTOB,
CO3JaHun y‘-Ie6HI)IX HpOCKTOB, CTpeMJ'ICHI/Iﬂ K B3aUMOIIOHUMAHUK W B3aUMOIIOMOIIINU B npouecce 3TOI>'I
yueOHOI NeATeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHE M TOCTYNKH CBOUX TOBapHILEH ¢
MO3MIMKU HPAaBCTBCHHBIX W IIPABOBBLIX HOPM C y‘IéTOM OCO3HaHUsA HOCJ'IGI[CTBI/Iﬁ HOCTYHKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMA .

MHPOBO33PEHUYCCKUE IPEACTABICHUS O BEIIECTBE W XHMHUYECKOH pEaKIWh, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIINE OCHOBY JIISl TOHMMaHUS CYITHOCTH HAYYHOM
KapTI/IHI)I MI/Ipa, Hpe}lCTaBJ’IeHI/Iﬂ 06 OCHOBHBIX 3aKOHOMepHOCT$IX pa3BI/ITI/I$I HpI/IpO,ZII)I, B3aNMOCBS3IX
YeJIoBeKa C MPUPOJTHOU CPEIO, O POJIM XUMHUHU B IIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

II03HABAaTCJIIbHBIC MOTHBBI, HaHpaBHeHHBIe Ha nonyquI/Ie HOBBIX 3HaHI/Iﬁ 110 XUMHH, HeO6XO)II/IMI)Ie
JUI.  OOBSICHEHUS HAOJI0JaeMbIX TIPOILIECCOB M SIBJICHWM, IT03HABATCIbHOW, HWH(MOPMAIIMOHHONH U
YUTATEIbCKON KYyJIbTYphl, B TOM 4YHCII€ HaBBIKOB CAMOCTOATEIbHOW pabOThl C Y4eOHBIMH TEKCTAMU,
CIIPABOYHOM JTUTEPATYPOU, JOCTYIMHBIMA TEXHUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOY4YeHWI0O H TO3HAHHWIO, JI0003HATETFHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOCKTHOW U HCCIEIOBATENbCKONW NIEATEeNhbHOCTH, K OCO3HAHHOMY BBHIOODY
HAIPABJICHHOCTH W YPOBHS O0yUYCHHS B TajIbHEHIIIEM;

4) popMHpPOBAHHSA KYJIbTYPHI 310POBbSI:

OCO3HAHME IICHHOCTH JXU3HW, OTBETCTBCHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha
3I0pOBBIN 00pa3 *KU3HH, OCO3HAHWE IOCIEACTBUI W HENPUATHE BPEIHBIX HPUBBIUEK (YIOTPEOICHHS



QJIKOTOJIsL, HAPKOTUKOB, KypeHHsI), HEOOXOIMMOCTH COOJIOACHHUS MPaBHII O€30MacCHOCTH IpU 0OpalleHIH
C XUMUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpPEC K MPAKTHYECKOMY U3Yy4eHHUI0 podeccuil u Tpyaa pa3indyHoOro poja, yBaK€HUE K TPYAY U
pe3ysbTaTaM TPYJIOBOW JESATEIBHOCTH, B TOM YMCIIE Ha OCHOBE NMPUMEHEHMsSI NPEIAMETHBIX 3HAHUHU 10
XUMHH, OCO3HAaHHBIM BbIOOP HMHAMBHUIYATLHOM TpPAaeKTOPUHM MPOIOHKEHUS OOpa3oBaHHs C Y4YETOM
JUYHOCTHBIX HHTEPECOB W CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
YCIEWHOW MNpoPecCUOHANIBHON JAESITeTbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHH, T'OTOBHOCTH
a/IalITUPOBATHCS B TPO(EeCCHOHANTBHOI cpee;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH 11eNIeCO00pa3HOe OTHOLICHUE K TIPUPO/IE KaK HCTOYHUKY JKU3HU Ha 3emile, OCHOBE e
CYILIIECTBOBAaHMs, MOHMMAaHUE LEHHOCTU 3J0POBOrO0 M 0€30MacHOro o0Opa3a >KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DM3UYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH
coOnrofieHHs] MpaBWJI O€30MacCHOTO MOBEACHUS TpHU padOTe C BEUIECTBAMH, a TaKKe B CHUTYyallHUsX,
YIPOXKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHUA, MOJydaeMble MPU HM3YUYEHUU XHMHH, JUIS pEIICHUs 3ajad,
CBSI3aHHBIX C OKPYXKAOUIEH NPUPOJHOW CPEHOW, JJISI MOBBILICHHUS YPOBHS JKOJOTHYECKOW KYJIbTYPBI,
OCO3HaHHUA TJIO0AIBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM W MyTed HX PeUIeHHs] MOCPEICTBOM
METOJI0OB XHMMUH, SKOJOTMYECKOI'O MBILIUIEHUS, YMEHHUS DPYKOBOJACTBOBATHCA UM B I103HABATEIbHOM,
KOMMYHUKATUBHON M COLIMAJIBHON ITPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX PE3YNbTATOB  BBIACISAIOT 3HAYMMBIC IS (OpMUpOBAHUS
MHPOBO33pEHHUS OOIEHAYYHbIE TTOHATHS (3aKOH, TEOpHs, MIPUHIUII, TUIOTE3a, (aKT, CUCTeMa, MPOIECC,
9KCIIEPUMEHT W JIPYroe.), KOTOPbIC HMCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIFOT HA OCHOBE 3HAHHM W3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABIECHUE O IEJIOCTHON HAYYHOM
KapTUHE MHpa, W YyHUBEpPCAJIbHBbIC Y4YeOHbIC JIeHCTBUS (IMO3HABATEIbHBIE, KOMMYHHUKATHUBHEIE,
perynsiTUBHBIC), KOTOpbIE OOeCrneyuBalOT (HOPMUPOBAHHME TOTOBHOCTH K  CaMOCTOSITEIIHHOMY
TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOU e TENbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

bazoBble JJornueckue aeicTBUs:

YMEHHSI HMCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHUMN: PacKpbIBaTh
CMBICJT XUMHUYCCKUX HOHSITI/Iﬁ (BI)IZIGJ'ISITI) nux xapaKTepHr,Ie HpI/ISHaKI/I, yCTaHaBJ'II/IBaTB B3aUMOCBA3b C
JPYTUMHU TIOHSATHUSMHM), HCIIONB30BaTh IOHATHSA JUIi OOBSICHEHHMS OTICIbHBIX (DAKTOB W SBICHUH,
BBI6I/IpaTI) OCHOBAaHUA U KpI/ITepI/II/I JJISA KJ'IaCCI/I(l)I/IKaI_H/II/I XUMHUYECCKUX BCIICCTB U XUMHUYCCKUX peaKHHﬁ,
yCTaHABJIUBATh MPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIY OOBEKTAMHU HW3YYCHHUS, CTPOUTH JIOTHYCCKHE
paCCY)K)IeHI/ISI (I/IH}IyKTI/IBHBIe, JIGJIYKTI/IBHBIe, 110 aHaJ'IOFI/II/I), J€J1aTh BBIBOAbI U 3aKJIIFOUYCHHU S,

yMEHHE TPUMEHATh B TIpOllecCe IIO3HAHUS TOHATUSA (NMPEAMETHBIE W METalpeIMETHBIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEH, UCIIOJIb3yEMbIE B XUMUHU, TPEOOPA30BHIBATH IIUPOKO MPUMEHSIEMbIE
B XMMHUHU MOJICIIbHBIC TIPEICTABIICHUS — XUMHUYCSCKUM 3HAK (CMMBOJ 3JIEMEHTA), XUMHUecKas ¢opmysa 1
ypaBHEHHWE XWMHUUYECKOW pEaKIMu — MPH PEHIeHUH Yy4eOHO-TI0O3HABATENBHBIX 337ad, C Y4ETOM IJTHX
MOJIETIBHBIX TPEJICTABICHUM BBIABIATh W XapaKTEpU30BATh CYIIECCTBEHHBIE MNPHU3HAKH H3y4aeMbIX
06’BGKTOB — XHUMHUYCECKHUX BECIHIECCTB U XHUMHUYCCKUX peaKum?I, BBIABJIIATH 06IIII/Ie 3aKOHOMepHOCTI/I,
MPUYMHHO-CJIEACTBEHHBIE CBSI3U U MMPOTUBOPEUUS B U3yUAEMBIX MPOLECCaX U SIBICHUSIX.

Ba3oBrble ucciaenoBareJLCKue AelCTBHSA.

YMCHHC HCIIOJIb30BATh IMOCTABJICHHLIC BOIIPOCHI B KAaYCCTBC MHCTPYMCHTA IMO3HAHMA, a TAKIKC B
KauecTBE OCHOBBI JUIsi (OPMHUPOBAHHUS THUIIOTE3bI TIO TPOBEPKE TPABMIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUH;



NpPHOOpETEHUE OMbITa [0 TUIAHWPOBAHWIO, OpPraHW3allid ¥ TPOBEACHUIO YYCHHUECKUX
9KCIIEPUMEHTOB, yYMEHHME HaOII0AaTh 3a XOJOM IIpoLlecca, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIIEHHWS W BBIBOABI IO pe3yJbTaraM MPOBEIEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM paboTe.

Pa6ora ¢ undopmaumeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MHGOPMAIIUIO PA3IUYHBIX BUJOB U POpPM
MPEJICTABJICHUS, TIOTYYaeMyI0 M3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJISPHAS JHTEpaTypa XUMHYECKOTO
CoJlepKaHusl, CIpaBOYHbIE TTOcOOUsI, pecypchl HTepHEeTa), KPUTUYECKU OLIEHUBATh NMPOTUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE TPUMEHATh pPA3JIMYHble METOJbl M 3alpochl MpHU IMOUCKE W oTOope uHbOpMaluu U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JUIS BBHITIOJHEHHS] YYeOHBIX M TIO3HABATENBHBIX 3a7ad
ornpeaenéHHOro TUIIA, npruodpereHue OTbITa B obrnactu HCIOJIb30BaHUS
WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIAJCHHE KYJIbTYpOW AKTUBHOTO HCIIOJIH30BAHUS
pa3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAJbHYIO (GOpMY MpeACTaBIICHUS
uH(pOPMAIlMK ¥ WUTFOCTPUPOBATH PEIIacMble 3aJa4id HECJIOKHBIMU CXEMaMH, JUarpaMMaMu, JPyTUMHU
dbopmamu rpadvKu ¥ KX KOMOWHAIIUSIMH;

YMEHHE HCIIOJIB30BaTh M AHAJTM3UPOBATH B MPOIIECCE YICOHOW M HCCIIETI0BATEIBCKOM IEATEIIBHOCTH
UHGOPMAIIMI0O O BIMSHUM MPOMBINUIICHHOCTH, CEJIbCKOIO XO3SICTBA W TpPAHCHOpPTa HA COCTOSHUE
OKpY>Karolle NPUPOTHON CPEBI.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbI€ 1eiiCTBHS:

YMEHHUS 3a]1aBaTh BOMPOCHI (B X0JI¢ AUAIIOTa U (WITH) AUCKYCCHH) 110 CYLIECTBY 00CYKIaeMO TEMBI,
(GopMyIHPOBaTH CBOM TPEIIIOKEHHSI OTHOCUTEIBHO BBIOIHEHUS MIPEIUIOKESHHOM 3a1a4H;

YMEHHS TPEACTABIATh IONYyYSHHBIE Pe3yJIbTaThl MMO3HABATENBHON JEATEIFHOCTH B YCTHBIX H
NMCbMEHHBIX TEKCTaX; JeNaTh TNPE3CHTAIMI0 PE3YJIbTATOB BBIMOJHEHUS XUMHYECKOTO IKCIIEPHMEHTa
(1a00paTOPHOTO OMBITA, JTA0OPATOPHOW pabOTBl MO HWCCIETOBAaHHIO CBOMCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

yMEHHsS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH TI03HABAaTEILHOW U
VICCJIE/IOBATEIbCKON JICSITENIFHOCTU IPU PEIICHUH BO3HHUKAIOMIMX IPOOJIeM Ha OCHOBE ydéra oOImmx
MHTEPECOB M COTJacOBaHUS TO3WIMK (00CykaeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOpPJIMHAIMST COBMECTHBIX JCHCTBHM, ONpEIEICHUE KPUTEPHEB IO OICHKE KavyeCTBa BBIMOJIHECHHOW
paboThI U ApyTHE).

PerynsiTuBHble yHUBepCAJIbHbIC YUeOHbIC 1eHiCTBUA:

YMEHUE CaMOCTOSITEIbHO OMNpEAeNATh IeNd JeATeTbHOCTH, IUIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh M TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JIEATEIHHOCTh, BHIOMpAaTh Hanbolee
s dexTuBHBIC CITOCOOBI pelieHusT yueOHbIX U MTO3HABATEIbHBIX 3a7a4, CAMOCTOATEILHO COCTABIIATh WU
KOPPEKTUPOBAaTh MPEAJIOKEHHBIA aJITOPUTM JIEUCTBUIM NPHU BBINOJHEHUU 3aJaHUN C YUETOM IMOIYYEHUS
HOBBIX 3HaHUW 00 W3y4aeMbIX OOBEKTAaX — BEIIECTBAX W pPEaKIMsIX, OIICHWBATh COOTBETCTBHUE
MOJIYYEHHOTO pe3ysbTaTa 3asBICHHOM 1M, YMEHUE HCIOJIb30BaTh W AHAIU3UPOBATH KOHTEKCTHI,
npeJiaraeMble B YCIIOBUU 3aaHHM.

HPEAMETHBIE PE3YJIbTATHI

B coctaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHUIO O0S3aTEIBHOTO COACP)KaHUsI, YCTAHOBJICHHOTO
TaHHOU (eaepanbHON paboyeil mporpaMMoi, BBIJIENSIOT: OCBOCHHBIE 00YYaOIIUMHUCS HAyYHbIC 3HAHUS,
YMEHHMsI U CIIOCOOBI IeHCTBUH, crienuduyueckre A MpeaMeTHON 001acTi «XUMHUs», BUABI 1€AT€IbHOCTH
M0 MOJYYCHHUIO HOBOTO 3HAHHUS, €r0 MHTEPIpETAINH, MPEOoOPa30BAHUIO M MPUMEHEHHUIO B Pa3IHMUHBIX
y4€OHBIX ¥ HOBBIX CUTYaIUsX.



K xonmy obyuenusi B 8 Kiiacce nmpeMeTHBIE Pe3yabTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAKaTh

c(OpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATHUWA: aTOM, MOJIEKYJA, XUMHUYECKUMN JIEMEHT,
IIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAsT W HEOJAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHAsi M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast 10Jisi XMMHYECKOT0 3JIEMEHTa B COSAMHEHUU, MOJIAPHBIA 00BEM, OKCUJI, KUCIOTa, OCHOBAHUE,
COJTb, AJIEKTPOOTPHUIATEILHOCTD, CTEIIEHb OKHCIICHHS, XUMHUUYECKasl peakius, Kiaccuukamms peaxkiuii:
peakuu COEIUHEHMs, PEaKIUU Pa3JIOKEHUS, pPEaKIMH 3aMEIIeHUs, pPEaKkIUu OOMeHa, 3K30- H
OHIOTEPMUYECKUE PEAKINH, TEIIOBOH AS(P(HEKT peakimuu, sapo aToMa, ICKTPOHHBIA CIIOH aToma,
aToMHas opOuTaib, paguyc aromMa, XUMHUYECKas CBsI3b, MOJIAPHAS W HEMOJIIpHAas KOBAJCHTHAs CBS3b,
MOHHAs CBsI3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBasi J0Jis BellecTBa (MPOILEHTHAs KOHIICHTPALMs) B
pacTBoOpE;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMUMHUYECKHUX MOHATUN U NPUMEHSTh 3THU MOHATUSA IIPU
ONMCAHUM BEILECTB U UX NIPEBPALICHUIA;

UCTIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHS (OPMYNT BEIIECTB W ypaBHEHHIA
XUMHUYECKHUX PEAKIIN;

OTIpEIeNATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTENEHb OKHUCICHUS
AJIEMEHTOB B OMHAPHBIX COSUHEHUSX, TPUHAIICKHOCTh BEIIECTB K OMPEICIEHHOMY KJIACCy COCTMHEHUI
o opmyrnam, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs! M MIOHHAsS) B HEOPraHMYECKUX COCTUHEHUSX;

packpsiBaTh cMbich [lepuoandeckoro 3akona [[. . MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHHUE
MEPUOANYCCKON 3aBUCUMOCTH CBOMCTB XHMMHYECKHX 3JIEMEHTOB OT HUX I0JIOKeHHUs B Ilepuoaudeckoit
CHUCTEME, 3aKOHOB COXPAHEHHUs MACChl BEIIECTB, IOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO yUEHUS,
3aKoHa ABOTajpo;

ONMCHIBATh U XapakTepu3oBaTh TabnuuHyio Gopmy [leproauueckoil cucTeMbl XMMHUYECKHUX
9JIEMEHTOB: DPAa3/IM4yaTh MOHATUS «TJaBHas mnoarpynna (A-rpynma)» M «1mobodHas HOArpymmna
(b-rpynmna)», manbsle U OOJbIIME MEPUOJBI, COOTHOCUTh O0O3HAUEHUS, KOTOpble MMEIOTCS B TabIuIE
«Ilepmonnueckass cucrtema XuMmuueckux anmemeHtoB JI. WM. MengeneeBa» ¢ 4MCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHS aTOMOB XMMMUYECKHX D3JIEMEHTOB (COCTaB M 3aps] sjipa, oOllee 4Yucio
3JIEKTPOHOB U PACHpPEIeNICHHE UX 0 AIEKTPOHHBIM CIIOSM);

KJIaccu(UIUpPOBaTh XMMHUYECKHE SJIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUYECKUE PEAKINU
(10 YKCITy M COCTaBY YYacTBYIOIUX B PEaKILMU BEIIECTB, IO TEIIOBOMY 3G (DEKTY);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3JIMUHBIX KIIACCOB,
MOATBEPKJasd OIMCAHUE IIPUMEpPaMU MOJIEKYJISPHBIX YPaBHEHHHM COOTBETCTBYIOIIUX XUMHUYECKUX
peaKiuit;

IMPOrHO3UPOBATH CBOMCTBA BCIIECTB B 3aBUCUMOCTHU OT UX KaYC€CTBCHHOI'O COCTaBa, BO3MOXHOCTH
[IPOTEKaHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIIOBHUSX;

BBIYHCIIATH OTHOCHUTEIBbHYIO MOJEKYISPHYIO M MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMEeHTa Mo GopMyJie COeIMHEHUS, MAaCCOBYIO JIOJII0 BEIIECTBA B PacTBOpE, MPOBOAMTH
pacy€Thl O YpPaBHEHUIO XMMHUECKOU peaKIInu;

MIPUMEHSATH OCHOBHBIC OIEpaIliy MBICIUTCIBHONW JIEITeIbHOCTH — aHAJIM3 U CHHTE3, CPaBHEHHUE,
000011IeHIE, CHCTEeMAaTHU3aIMI0, KIACCU(DUKAIINMIO, BBISBICHUE MPUYMHHO-CICACTBEHHBIX CBS3EH — IS
W3Y4YCHUS CBOWCTB BEIIECTB M XHMHYECKHUX pEaKI[Ui, €CTECTBEHHO-HAyYHBIC METOJbl TO3HAHUS —
HaOJTI0JIeHUE, H3MEPEHUE, MOJICITUPOBAHNE, SKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );

CJIeIoBaTh MpaBWJIaM IOJB30BaHUS XMMHUYECKOM Mocyaol M 1a00paTOpHbIM 000pYAOBaHHUEM, a
TakKe MpaBWIaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSMH TIO BBITOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OIBITOB IO MOJTYYCHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOAOpOAA U
KHCJIOPO/Ia), MMPUTOTOBJIEHUIO PACTBOPOB C OMNpPEAEIEHHOM MacCOBOM J10Jel pacTBOPEHHOTO BEIIECTBA,



MJIAaHUPOBATh U MPOBOJUTH XUMHUYECKHE HKCIIEPUMEHTHI 10 Paclo3HABAHUIO PACTBOPOB IEIOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMYyC, (peHoI(TalenH, METUIIOPAHK U JPYyTUe).

K xoniy obydenust B 9 KJiacce nmpeaMETHBIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAKaTh
c(hOpMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUMN:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKMX TOHSTHNA: XMMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD,
CTCIICHb OKHCJICHHUS, XMMHYECKas pEaKIus, XMMHYECKas CBSI3b, TCIUIOBOM 3((EKT peakiuu, MOoJlb,
MOJISIPHBI 00BEM, PacTBOP, JICKTPOIUTHI, HEAJICKTPOIHUTHI, JEKTPOJIUTHISCKAS TUCCOIUAITNS, PEaKITUH
HOHHOTO OOMEHA, KaTallu3aTop, XMUMHYECKOC pPaBHOBECHE, OOpaTHMbIe M HeEoOpaTUMBbIC peaKIuu,
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMU,  OKHUCIUTEIb, BOCCTAHOBUTENb,  OKHUCJICHUE U
BOCCTAHOBJICHHE, aUIOTpomnus, aM(OTEPHOCTh, XUMHYECKas CBI3b  (KOBaJICHTHAas, HWOHHAs,
MeTaJUIMYecKas), KPUCTAJUIMYECKas pemérka, KOPpO3Ws METauIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOMH
peakuuu, npeneabHo nomnyctumas konuentpauus [IJIK BeniecTsa;

HUIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHLIX XHMMHUYCCKUX MMOHATHH U MMPUMCHATH 3TU IOHATUSA TIPU
OIMIHMCaHuM BC€UICCTB U UX npeBpameHI/Iﬁ;

UCIIOJIb30BAaTh XMMHUYECKYI0O CHUMBOJIMKY JJISi COCTaBJIeHHUS (OpMYyNl BEHIECTB U YpPaBHEHHM
XUMHYECKUX PEAKIIUN;

ONpEAENATh BAJEHTHOCTh W CTENEHb OKHUCIIEHHS XUMHYECKHX DJJIEMEHTOB B COCJAMHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONMpEeAeNEHHOMY KJlaccy COeIUHEHU Mo dopmMynam,
BUJI XMMHUYECKOH CBSA3M (KOBaJIEHTHAs, MOHHAs, METAIJINYECKAs) B HEOPIraHUYECKUX COCTUHEHUSIX, 3apsi]
HMOHA TI0 XMMHUYECKOH (hopmyre, XxapakTep cpelibl B BOJHBIX PACTBOPAaX HEOPraHMYECKHX COCAMHEHMUIA,
THUI KPUCTAJUIMYECKOHN peIéTKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. W. MenpaeneeBa W JAEMOHCTPUPOBATH €r0
MOHUMAaHMeE: OIMUCHIBATh U XapaKTepu30BaTh Tabnn4Hyto Gopmy [leproanueckoil cucTeMbl XMMHYECKUX
9JIEMEHTOB: pa3jinyaTh MOHATHUS «IJlaBHasg mnoArpymmna (A-rpynma)» M «110004Has MOArpymmna
(b-rpynmna)», wmanele U OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHMs, KOTOpbIE MMEIOTCA B
NepPUOANYECKON TabIUIE, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB M 3apsa siapa, OOILIEe YHCIO 3JIEKTPOHOB M paclpesesieHHe UX IO 3JIEKTPOHHBIM CIOSM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWMCTB 3JIEMEHTOB M MX COEIMHEHUHN B Iperesax
MaJIbIX IIEPUOJOB U IVIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJaccu(UIUpPOBaTh XMMUYECKHE SJIEMEHTHI, HEOPIraHWYECKUE BEIIEeCTBA, XUMHUECKUE PEaKIUH
(Mo 4YWcay M COCTaBy y4YacTBYIOIIMX B pPEaKIMM BELIECTB, MO TEIUIOBOMY 3P (EKTy, M0 M3MEHEHHIO
CTETIEHEH OKUCIIEHUS! XUMHUYECKUX JIEMEHTOB);

XapaKTCpUu30BaTh (OHI/ICBIBaTL) O6IJ_II/IC u CHCI_[I/I(I)I/I‘-ICCKI/IG XUMHMYECKHE CBOMCTBa OpOCThIX H
CJIOKHBIX BCHICCTB, IMOATBCPXKIAAasd OIMUCaHWC TIIpHUMEpaMU MOJICKYIISAPHBIX W HOHHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ;

COCTABJIATh YPABHEHUS DIIEKTPOJIUTHUUECKON JUCCOLMALIMU KUCIIOT, IEJII0YEH U COJIEH, IIOJIHbIE U
COKpalIEHHbIE ypaBHEHHUS peakluil HOHHOTO OOMEHa, YpaBHEHMsI peakuui, MOATBEPKIAOIINX
CYILLIECTBOBAHUE T'€HETUUYECKON CBSI3U MEXKy BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYHUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMA MOCPEICTBOM COCTaBIEHUS
AJIEKTPOHHOTO OajlaHca 3TUX PeaKIINi;

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHHA, BO3BMOKHOCTU IMPOTCKAHUA
XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYISPHYIO UM MOJSPHYIO MAacChl BEIECTB, MAacCOBYHO [OJIIO
XMMHYECKOIO 3JIEMEHTa MO (hopMysie COEUHEHNUs, MaCCOBYIO JOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH
Ppacy€Thl 110 YPAaBHEHUIO XMMUYECKON pPEaKIUU;



co0JII0/1aTh MpaBWIIA TMOJIb30BAHUS XMUMHYECKOW MOCYAOW M JIabOpaTOpHBIM O0OpYAOBaHHUEM, a
TaKXKe IpaBuja OOpallleHHs C BEIIeCTBAMM B COOTBETCTBUM C HHCTPYKLIMSMU IO BBITOJHEHHIO
71a00PAaTOPHBIX XMMHUYECKHUX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO Ira3000pa3HbIX BELIECTB (aMMHaKa U
YIJIEKHUCIIOTO Ta3a);

IIPOBOJIUTh  PEAKLUMH, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTaB  PA3JIMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHUI-, HOIUI-, KapOoHaT-, Gocdar-, cummkar-, cyabdar-,
TUIPOKCHUI-UOHBI, KaTUOHBI AMMOHUS M HMOHBI HM3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOLIME B BOAHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

NPUMCHATb OCHOBHBIC OIICpalllii MBICIIUTEIbHON JACATCIIBHOCTH — aHAJIM3 U CMHTEC3, CPABHCHUC,
O606H.[CHI/IG, CUCTCMATU3allUIO, BBIABJIICHHUC ITPUYNHHO-CICACTBCHHBIX CBsA3CH — IJIs1 U3YUCHUA CBOMCTB
BC€IICCTB U XUMHUYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHUA — HaGHIOZ[CHI/Ie, HU3MCPCHUC,

MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PealbHbIM U MBICTICHHBIN).
TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HamMmeHOBaHME pa3zienoB U TEM POIPaMMBbI KonnuecTBo 4acos
/i Bceero Kontposnbnsie Ilpaktuueckue
paboThI paboThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
1.1 Xumus — BakHas 00JacTh €CTECTBO3HAHUS 5 2
Y IPAKTHYECKOH JIeATEeIbHOCTH YeJIOBeKa
1.2 BemecTBa 1 XUMHUYECKUE PEAKIIH 15 1
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Bozayx. Kucnopoz. I[Torsitiue 06 okcugax 6
2.2 Bonopon.IlonsTre o KHCIOTax M COJSX 8 1
2.3 Bopa. PactBopsl. [ToHsiTHE 00 OCHOBaHHSIX 5 1 1
2.4 OcHOBHBIE KJIacChl HEOPTaHUYECKUX 11 1 1
COCTMHEHU I
Hroro mo pazueny 30

OnexTpoHHbIe (TH(POBEIE) ¢

bubaunorexa LIOK https://m.eds

bubmmoreka LIOK https://m.eds

bubmmoreka [IOK https://m.eds
bu6mmoreka [IOK https://m.eds
bubmmoreka [IOK https://m.eds
bubaunorexa [IOK https://m.eds

Paznen 3. [lepuoauyeckuii 3akon u Ilepuoguyeckas cucrema xumudeckux 3j1emenToB [I. U. Menaeseea. Ctpoen

cBsA3b. OKHCIHUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHH

3.1 Tlepuoauueckuii 3akoH u [lepuoanueckas 7
crcTeMa XUMHUYECKUX drieMeHToB []. 1.
Menneneesa. CTpoeHue aroma

3.2 Xumudeckas CBSI3b. 8 1
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
peakuumn
Hroro no paszneny 15
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOTPAMME
9 KJIACC
Ne HanmeHnoBanue pa3zienoB u TeMm KonnuecTtBO yacoB
/I HIPOTpaMMbI Bcero Kourtponsubie IIpaktuueckue

paboThI paboThI

bubmmoreka [{OK https://m.eds

bubmmoreka [{OK https://m.eds

bubmmoreka [IOK https://m.eds
bubmmoreka [{OK https://m.eds

DOnektpoHHBIC (IU(PPOBEIE) 06


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

Pa3zgea 1. BemecTBO M XUMHYECKHEe peaKkul

1.1 TloBropenwue u yriyOneHne 3HaHUN )
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca

1.2 OcHOBHBIC 3aKOHOMEPHOCTH 4
XUMHYECKUX PEAKIUI

1.3 DnexTponuTHyecKasi TUCCOIHALINS. 8
XUMHUECKUE peakiy B pacTBOpax

Hroro no pazneny 17

Pazgen 2. HeMeTaJJILI M X CO€IHHEHUS

2.1 OO6mras xapakTepucTHKa XUMHYECKHIX 4
anemeHTOB VIIA-rpymmesl. ["amorenst

2.2 OOmas xapakTepuCTUKAa XUMHUUECKUX 6
sanemeHToB VIA-rpynmsl. Cepa u e€
COCIMHEHUS

2.3 OOmas xapakTepucTUKa XUMHUIECKUX 1
snemMeHToB VA-rpynmsl. A30T,
dbocdop 1 UX CoeqMHCHUS

2.4 OOmas xapakTepuCTUKa XUMHUUECKUX 8
anemeHToB |VA-rpynnsl. Yriaepoa u
KPEMHHU M UX COCTUHEHUS

bubaunoreka I{OK https://m.edsoo.r
bubmuoreka IIOK https://m.edsoo.r

bubanorexa I{OK https://m.edsoo.r

bubmuoreka IIOK https://m.edsoo.r

bubmmoreka [{OK https://m.edsoo.r

bubnmoreka [{OK https://m.edsoo.r

bubmmoteka [{OK https://m.edsoo.r

Hroro mo pazneny 25
Pa3nen 3. MeTauibl U UX COeIMHEHUS
3.1 OOGmmue cBOMCTBAa METALIOB 4 bub6nuoreka IIOK https://m.edsoo.r
3.2 Baxwueiinie MeTaIIbl U UX 16 bub6nuoreka IIOK https://m.edsoo.r
COCIMHEHUS
Hroro no paszneny 20
Pa3nen 4. Xumus n okpy:kaomasi cpeaa
4.1 BemiecTBa U MaTepHambl B )KU3HU 3 bubaunoreka ITOK https://m.edsoo.r
JeaoBeKa
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnunoreka LIOK https://m.edsoo.r
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOTPAMME
MNOYPOYHOE IINIAHUPOBAHUE
8 KJIACC
No Tema ypoka KonnuectBo wacos Hara DneKTpOHHBIE IIU(PPOBHIE O
/1 Bcero Kontponpasie [Ipaktnyeckune H3YyICHHA
1 TIlIpeamer xumuu. Ponp xumuu B 1 bubanoreka ITOK https://m.ec
JKA3HU JejIoBeKa. Tera U BelmecTBa
2 Tlonsitve 0 METOAAX TMO3HAHHUS B 1 bubmuoreka LIOK https://m.ec
XUMHUH

3 Ilpakrtuueckas pabota Ne 1 «IlpaBuna 1
paboThl B 1a00OpaTOPUU U IPUEMBI
oOparieHus ¢ 1abopaTOPHBIM

bubmmoteka LIOK https://m.ec


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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

10

11

12

13

14

15

16

17

18

19

20

21

22

23

000py/I0BaHUEM

Yuctele BeniectBa U cMecu. CrnocoObl
pasjeieHus cMeceit

[TpakTruueckas pabora No 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKHU MTOBAPEHHOM COJIN)»

ATOMEI 1 MOJICKYIJIbI

XUMHAYECKHE IIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB

[IpocTsle U CIOKHBIE BELIECTBA
ATOMHO-MOJIEKYJISIPHOE YUCHUE

3aKOH MTOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas hopmyina. BaaeHTHOCTh
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB

OrHOCHUTEIbHAA aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca

MaccoBas 101 XUMHUYECKOTO
9JICMCHTa B COCITMHCHHUHN

KonnuectBo BemecTBa. Mob.
MounsipHast Macca

DuznyecKkue U XMMUYECKHE SIBJICHUS.
XuMHUYEcKask peaKus

[Ipu3Haky u ycioBUs NPOTEKAHUS
XUMUYECKHUX PEaKLUN

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XHWMHUYECKUE YPABHEHUS

Breramcnenns Kojam4uecTBa, MacChl
BEILIECTBA 10 YPABHEHUSAM
XUMHYECKHUX PEaKIUn

Knaccudukamnms Xumuaeckux
peakuuii (coeMHeHMs], Pa3IOKEHHUS,
3aMelleHus, ooMeHa)

M. B. JlomoHOCOB —
Y4EHBIN-DHIUKIIONEUCT.
O00011eHNEe U CUCTEMATU3ALIS
3HAHUM

KonTtponbHast padora Nel o teme
«BemiecTBa u XUMHYECKUE PEAKIITUI)

Bo3nyx — cMech razos. CoctaB
Bo3nyxa. Kucnopon — snemeHT u
npocToe BemecTBo. O30H

dusnyeckue 1 XUMUYECKHAE CBOMCTBA
KHCIIOPOJa (peaKIuu OKUCIICHHUS,
ropenue). [Torstue 06 okcuaax

CrniocoOblI MoTy4eHus KUCIopo/ia B
71a00paTOpPUX U IPOMBIIIIEHHOCTH.

bubanoreka [{OK https://m.ec
bub6muoreka LIOK https://m.ec
bub6muoreka LIOK https://m.ec
bub6muoreka LIOK https://m.ec

bubaunoreka I{OK https://m.ec
bubmmoteka LIOK https://m.ec
bubmmoteka LIOK https://m.ec
bubmmoteka LIOK https://m.ec
bu6mmoteka LIOK https://m.ec
bubmmoteka LIOK https://m.ec
bu6mmoteka LIOK https://m.ec
bub6nuorexa [IOK https://m.ec

bu6mmoteka LIOK https://m.ec

bubmuorexa [IOK https://m.ec

bub6nuorexa [IOK https://m.ec

bubmuoreka LIOK https://m.ec

bubmmoteka LIOK https://m.ec

bubmuorexa LIOK https://m.ec

bubmuoreka LIOK https://m.ec

bubmuoreka LTOK https://m.ec


https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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[TpumeHneHue kuciaopoa

TennoBoit 3¢ ekt XuMuIecKoi
pEaKIuy, TIOHITHE O
TEPMOXUMHUYECKOM YPAaBHEHHH, IK30-
¥ 9H/IOTEPMHUYECKUX PEaKIHIX

TormumBo (HedTh, Yroiab U METaH).
3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro
PEIOTBPALIICHUS

[Tpaktrueckas padora Ne 3 o Teme
«[lomyuenue u cobupanue
KHUCIIOPO/1a, U3yYEHHE €r0 CBONCTBY

Bonopon — anemeHT u npocroe
BelecTBo. HaxoxaeHnue B npupoje

duznueckre 1 XUMUYECKHE CBOICTBA
Bojiopoa. [Ipumenenue Bogopoaa

ITonsTHE O KHCIOTAX U COJISIX

Crioco0bI nostyyeHus BOA0poia B
naboparopuu

[IpakTuueckas padora Ne 4 o Teme
«[lony4yenue u cobupanue BOAOPOA,
W3yYEHHE €r0 CBOMCTB)

MounsipHblii 00BEM ra3oB. 3aKOH
ABorazpo

Brruncienus 00béMa, KoJIMYeCTBA
BEILIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMUECTBY BEIIECTBA HIIK 00BEMY

Beruuciesus 006EMOB ra30B O
YPaBHEHUIO PEAKIIUA HAa OCHOBE
3aKOHA 00BEMHBIX OTHOLIEHUI ra30B

du3nyecKkrue U XMMHUYECKHE CBOMCTBA
BOJbI

Cocras ocuoBanuii. [Tlorsarue 00
WHINKATOpaxX

Bopna xak pacTBopuTens.
HaCBIHIeHHI)Ie 1 HCHACBIIIICHHBIC
pacTBOpBl. MaccoBast 107151 Bel[ecTBa
B pacTBOpe

[Ipaktruueckas padota Ne 5 mo Teme
«[IpuroroBieHue pacTBOPOB C
ONpeeNEHHON MacCOBOU J10JIEH
pPacTBOPEHHOTO BEILIECTBA»

KonTtponbHast pabora Ne2 o teme
«Kucnopoa. Bogopoxn. Boga»

OKcuapl: cOCTaB, KiIacCuUKaIus,
HOMEHKJIaTypa

[TonydyeHnue 1 XuMHYECKHE CBOMCTBA

bubanoreka [{OK https://m.ec

bub6muoreka LIOK https://m.ec

bub6muoreka LIOK https://m.ec

bu6mmoteka LIOK https://m.ec
bubmmoteka LIOK https://m.ec

bu6mmoteka LIOK https://m.ec
bu6mmoteka LIOK https://m.ec

bubmmoteka LIOK https://m.ec

bub6muorexa LIOK https://m.ec

bu6mmoteka LIOK https://m.ec

bubmmoteka LIOK https://m.ec

bubmmoteka LIOK https://m.ec
bub6muorexa [IOK https://m.ec

bubmmoteka LIOK https://m.ec

bubmuoreka LIOK https://m.ec

bubmmoteka LIOK https://m.ec
bubmuoreka LIOK https://m.ec

bubmmoteka LIOK https://m.ec


https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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KHUCJIOTHBIX, OCHOBHBIX U
aM(OTEepHBIX OKCHIOB

OcHoBaHus: cOCTaB, Ki1accupuxaus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kinaccuduxarus,
HOMEHKJIaTypa

[TonmydyeHue 1 XMMHYECKHE CBOMCTBA
KHCJIOT

Comnu (cpennue): HOMEHKIATypa,
CIIOCOOBI TIOYyYSHUS, XHMUYCCKHE
CBOMCTBA

[TpakTuueckas padota Ne 6. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COCIMHECHUIN»

FGHGTI/ILIGCKaSI CB3b MC)KIIy
KJIacCaMU HEOPraHUYECKUX
COEIMHEHUN

O0001IEHUE U CUCTEMATU3ALIUS
3HAaHUH

KonrtponsHas padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeMHEeHUn"

HepBLIe IOIIBITKH Knaccn(bnxamm
XHMHYECKHX 3IeMeHTOB. IloHsITHE O
Irpyniax CXOAHbIX 3JICMCHTOB

Ileproauueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKUX 3eMeHToB /1. W.
Menpeneena

[Iepuonpl, rpynmsl, HOATPYIIIBI

Ctpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CTpoeHue AIIeKTPOHHBIX 000I0YeK
aTOMOB 3J1eMeHTOB [lepnonnueckoi
cuctemsl J. 1. MeHnaeneeBa

XapakTepruCcTUKa XMMUYECKOTO
3JIEMEHTA TI0 €ro MOJIOKEHHUIO B
ITepuonnueckoii cucreme /1. U.
Menneneena

3nauenue [leproanueckoro 3akoHa
JUISL pa3BUTHS HAYKH U NIPAKTUKU. [I.
N. MenneneeB — y4€HbIN, Me1aror 1
TpaXXKJaHUH

bub6muoreka LIOK https://m.ec
bubaunoreka I{OK https://m.ec
bub6muoreka LIOK https://m.ec
bubanoreka [{OK https://m.ec

bub6muoreka LIOK https://m.ec

bu6mmoteka LIOK https://m.ec

bubmmoteka LIOK https://m.ec

bubmmoteka LIOK https://m.ec

bubmmoteka LIOK https://m.ec

bu6mmoteka LIOK https://m.ec

bu6mmoteka LIOK https://m.ec

bubmuoreka LIOK https://m.ec
bubmuorexa LIOK https://m.ec

bubmmoteka LIOK https://m.ec

bubmmoteka LIOK https://m.ec

bubmuoreka LIOK https://m.ec


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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:‘)HCKTpOOTpI/IHaTeHBHOCTb aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HNonHas xuMmyeckast CBI3b

KoBanenTHas MMOJIApHAA XUMHUYCCKas
CBA3b

KoBasientHas HenossipHas
XUMHUYECKAsl CBS3b

CreneHb OKHCICHUS

OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peakuuu

OKHCIUTEIIH U BOCCTAaHOBUTEIIN
KonTposabnas padora Ne4 no teme

((CTpOGHI/Ie aroMa. XUMHUYecKas
CBA3b»

Peseprublil ypok. O60011eHuE 1
cUCTEMaTH3aIMs 3HAHUH

PesepBuslit ypok. O60011eHNE U
cucTeMaTu3alus 3HaHui

Peseprublil ypok. O60011eHUE U
cUCTEMaTH3aIlMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

Ne
/o

9 KJIACC
Tema ypoka

IlepronnuecKkuit 3aKoH.
[Iepnonnueckas cucTeMa XMMHUYECKUX
anemenToB . 1. Menaeneera

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMUYECKHUX AJIEMEHTOB
MIEPBBIX TPEX NEPUOJIOB
Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX BEIIECTB

Buasl XUMHUECKOU CBA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonrponsHas padora Nel o reme
«IToBTOpeHue u yriy0neHue 3HaHUI
OCHOBHBIX Pa3/eioB Kypca 8 kiacca»

Krnaccudukanus XuMruuecKkux
peaKuurii Mo pa3IMYHbIM MPU3HAKAM

[ToHsATHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHATHE O TOMOI€HHBIX U
TeTEPOTrE€HHBIX PEAKIMIX

IlousTHE 0 XUMHUYECKOM PpaBHOBECHH.

68

4

KonmuectBo yacoB

bub6muoreka LIOK https://m.ec

bub6muoreka LIOK https://m.ec
bub6muoreka LIOK https://m.ec

bubaunoreka I{OK https://m.ec

bub6muoreka LIOK https://m.ec
bub6muoreka LIOK https://m.ec

bubmmoteka LIOK https://m.ec
bubmmoteka LIOK https://m.ec
bubmmoteka LIOK https://m.ec
bu6mmoteka LIOK https://m.ec

bubmmoteka LIOK https://m.ec

Draggable item 665716291 was dropped
665716291

Hara DneKTpOHHBIE HU(DPOBHIE ¢

Bcero Konrpomnsasie [Ipakrnyeckue H3YyICHHA

1

paboThI

paboThI

bubmuoteka LIOK https://m.e

bubmumoteka LIOK https://m.e

bubmuoteka LIOK https://m.e

bubmuoreka ITOK https://m.e

bubmuoteka LIOK https://m.e

bubmuoreka ITOK https://m.e

bubaunoreka LIOK https://m.e


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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
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CDaKTOpI)I, BJIMAIOIIUME HA CKOPOCTH
XHUMHYECKOH PE€aKun U IMOJOKEHUEC
XUMHYCCKOTI'O paBHOBECHUA

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC
peaKnuu

Teopus 37AEKTPOTUTUYECKOIN
nucconuanuu. CuiabHbIe U cadbie
AIEKTPOJIUTHI

HNounbie ypaBHEHUS peaKkIuid

XHUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBAHUU B CBETE MPEICTABICHUN 00
AICKTPOJUTHYECKON JUCCOIHAITTT

XUMHYECKHE CBOMCTBA COJICH B CBETE
IIpeicTaBIeHUI 00
ANEKTPOTUTUIECKON TUCCOIMAIIIH

[TonsiTvie 0 TUAPOIIM3E COJIECH

O00011IeHIE U CUCTEMATU3AIUS
3HAaHUU

[IpaxTuueckas padora Ne 1. «Pemenue
HKCHEPUMEHTAIbHBIX 33124

KonTponbnas pabota No2 mo teme
«DIIEKTPOIUTUYECKAS TUCCOLIMALINSL.
XUMHUYECKUE PEAKLIUU B PACTBOPAX)

OO1as XxapakTepUCTHKA TaJIOT€HOB.
XHUMUYECKUE CBOMCTBA HA PUMEPE
xJjopa

XnopoBogopon. ColisiHast KUCIOTA,

XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MIPUMEHEHHE

[TpakTryeckas padora Ne 2 o Teme
«ITomyueHnne COMIHON KUCTOTHI,
H3y4EHUE €€ CBOKCTBY»

Brruncienus no YpaBHCHHUAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3
pCarcHTOB 1aH B M30BITKE

OO01mas xapakTeprCcTUKa SJIEMEHTOB
VIA-rpynibt

AnnoTpomHbIe MOIU(UKAITUN CEPHI.
Haxoxnenue cepbl 1 €€ cOeIMHEHUN B
npupojae. XMMHYECKHUE CBOMCTBA CEpPhI

CepoBojiopo, cTpoeHue, (hu3nvIecKkme
Y XUMHYECKHE CBOMCTBA

Oxcunpl cepbl. CepHas KMCIIOTA,
¢bu3MUecKre 1 XMMUYECKHE CBOHCTBA,
IpUMEHEHHE

XUMHUYECKUE PEAKLINH, JICKALLUE B

bubanoreka [{OK https://m.e

bub6muoreka IIOK https://m.e

bub6muoreka IIOK https://m.e
bub6muoreka IIOK https://m.e

bubmmoteka LIOK https://m.e

bubmmoteka LIOK https://m.e
bubmmoteka LIOK https://m.e

bubnuotexa L{OK https://m.e

bubmmoteka LIOK https://m.e

bu6muoteka LIOK https://m.e

bubmuoteka LIOK https://m.e

bubmmoteka LIOK https://m.e

bubmuoteka LIOK https://m.e

bubmuoteka LIOK https://m.e

bubmuoreka IIOK https://m.e

bubnuoreka IIOK https://m.e

bubnuotexa L{OK https://m.e

bubnuotexa LIOK https://m.e


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a
MOJTyYEeHUSI CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Kalollen cpelibl COeTUHEHUSIMU
cepsl

Brrunciaenue MaccoBoil 10K BEIXOAa
MPOAYKTa PeaKIuu

OO6mrast xapaKTepuCTHUKA SJIEMEHTOB
VA-rpynisbl. A30T, pacipoCcTpaHEHHE
B Ipupojie, GU3NIeCcKue u
XHUMHUYECKHE CBOMCTBA

AMMuak, ero puznyuecKue u
XMMUYECKHE CBOWCTBA, ITOJyYeHHE U
IIPUMEHEHNE

[IpakTuueckas padbora Ne 3 o Teme
«[Tomyuenne ammuaka, U3yuyeHue ero
CBOMCTB»

A3oTHas KucioTa, e€ Gpusnueckue u
XMMHUYECKHE CBOUCTBA

Hcnonb30Banre HUTPATOB U COJIEU
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
ynobpenuit. XumMmuueckoe 3arpsisHeHue
OKpY>Karollen cpelibl COETUHEHUSIMU
azoTa

docdop. Oxeun dochopa (V) u
dbocdopnas kucnoTa, PU3NUECKHUe U
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE

Hcnonb3oBanue GpocaToB B KauecTBe
MUHEPAIBbHBIX yIOOpPEHUII.
3arpsi3HeHue IPUPOJHON CPEIb
dbocharamu

Yraepon, pacipocTpaHEHHE B
npupoje, Gu3ndeckue 1 XuMUYECKHe
CBOMCTBA

Oxcuppl yriaepona, ux pusudeckue u
XMMHUYECKHE CBOICTBA.
DKOJIOTHYECKHUE TTPOOIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
VYroiybHas KUCIOTA U €€ COJIU
[TpakTruyeckas pabora Ne 4 o Teme
"[lonyueHne yriaekucioro rasa.

KauecTtBeHHas peakuus Ha
KapOoHaT-NOH"

[lepBoHayanbHbIE OHATHUS 00
OpraHUYEeCKUX BEUIECTBAX KaK O
COEMHEHUSIX yriepo/ia

Kpemuuii u ero coeguHeHus

bubanoreka [{OK https://m.e

bub6muoreka IIOK https://m.e

bubnuotexa L{OK https://m.e

bubnmorexa L{OK https://m.e

bubnuorexa L{OK https://m.e

bu6mmoteka LIOK https://m.e

bubmuoteka LIOK https://m.e

bubmumoteka LIOK https://m.e

bubnuoreka IIOK https://m.e

bubmuorexa IIOK https://m.e

bubmuoteka LIOK https://m.e
bubmuoteka LIOK https://m.e

bubaunoreka LIOK https://m.e

bubaunoreka LIOK https://m.e


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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[TpakTrueckas padota Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 337a4 10 TEME
«BaxxHeunmmne HeMeTaJlIbl U UX
COEJIMHEHHUS

KontponbHas padota Ne3 no teme
«BaxxHenmmne HeMeTaJIbl U UX
COEJIMHEHHU S

OO61as xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
Merammueckas CBs3b U
METAJUINYECKasl KpUCTAJUINYECKast
peméTka. GU3NUECKUE CBOMCTBA
METaJUIOB

XUMHYECKUE CBOMCTBA METAJLIIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHUN METaJUIOB

OO6u1re criocoObl MOTyYSHHS
metaoB. CriaBbl. Beraucnenus mo
YPaBHCHUAM XUMHUYCCKUX peaKHI/If/'I,
€CJIM OJIUH U3 PEareHTOB COJCPIKHUT
npuMecu

[TonsiTHe 0 KOPPO3UU METAIIIOB
[I{enouHble METAIIBI

OKCI/II[BI W TUAPOKCHUBI HATPHUA U
KaJlusa

Ilenoyno3eMeabHbIE METAJIbI —
KaJIbIIMA U Maroui

Bakueiinime coefMHEHNUSA KaJILINS

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

JKEcTKOCTh BOIBI U CIOCOOEI €€
YCTpaHEHHS

[IpakTuueckas pabora Ne 6 o Teme
"XKEcTKOCTL BOABI M METOEI €6
ycTpaHeHus"

AmroMuHUH

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCU]IA

Keneso

Oxkcubl, TUIPOKCUIBI U COJIU Kene3a
(1) u xene3a (1)

OO0o001IeHe U CUCTEMaTH3 AU
3HAHUH

[TpakTuyeckas padora Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
«Baxnennme MeTajuibl 1 UX

bub6muoreka IIOK https://m.e

bub6muoreka IIOK https://m.e

bub6muoreka IIOK https://m.e

bubnuotexa L{OK https://m.e

bubnuotexa L{OK https://m.e

bubnuorexa L{OK https://m.e
bubnuoreka IIOK https://m.e
bubnuoreka LIOK https://m.e

bu6mmoteka LIOK https://m.e

bubnuoreka IIOK https://m.e

bubmmoteka LIOK https://m.e
bubmuoreka ITOK https://m.e
bubmuoreka IIOK https://m.e
bubmuoreka IIOK https://m.e

bubmuoteka LIOK https://m.e
bubmuoteka LIOK https://m.e

bubnuotexa L{OK https://m.e


https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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OBIIEE KOJIMYECTBO YACOB I10

COCAUHCHUA»

Beluucnenus no ypaBHeHUIM

XHUMHUYCCKUX pCaKHHfI, €CJIM OAUH U3

peareHToB J1aH B U30BITKE UITU
COJICP)KUT MPUMECH. Beruucienus
MacCOBOH JOJIH BBIXOJIA MPOIYKTA
peaknuu

O06001IeHEe U cCUCTEMAaTA3 AU
3HAHUHI

KonrtponsHast pabora Ne4 o reme
«Baxuennime MeTayibl 1 UX
COEINHEHU S

BemectBa u Mmarepuassl B
IIOBCEIHEBHOM JKM3HU YEJIOBEKA
XHWMHYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

Ponp xumuu B pereHnn
HKOJIOTHYECKUX MTPOoOIeM

PesepBHrlil ypok. O600111eHNIE U
cucTeMaTu3auus 3HaHUI

PesepBHEIit ypok. O000IICHHE 1
cHCTEMaTH3aIHs 3HAHU

PesepBHrlit ypok. O60011IeHNE U
CHCTEMAaTH3aINsI 3HAaHUH

[MPOT'PAMME

bubmuotexa L{OK https://m.e

bubnuorexa L{OK https://m.e
bubnunoreka LIOK https://m.e
bubnuotexa L{OK https://m.e
bubnuoreka LIOK https://m.e
bubnuotexa L{OK https://m.e

bubnunoreka LTOK https://m.e

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIA YHYEHUKA:

> VMK .I10J] PEJAKIIMEF F'ABPUEJISIHO O.C.

METO/IHYECKHE MATEPUAJIBI JUTA YYUTEIA

» Meroanueckue peoMeHIaIui K HHTEPAKTUBHBIM BUPTYaJIbHBIM IPAKTHUECKUM H JT1a00paTOPHBIM

paboTaM Mo XUMUHU

» @enepanbHas oOpa3oBaTellbHAS TPOrPaMMa IO XUMHH JIJIT OCHOBHOM IITKOJTBI

HH®DPOBBIE ObPA3OBATE/IBHBIE PECYPCHI U PECYPCBI CETH HHTEPHET

www.km.ru/education

Yuu.py

VVVYVYY

rpamotHoctH (fipi.ru)

yueOHbIe MaTepHuallbl U ciioBapH Ha caiite «Kupumt u Medoanii»

WWW.bio.nature.ru — Hay4HbIE HOBOCTH XUMHUHU
OUITN OTKpHITHIN OaHK 3aJaHU JUTsI OLIEHKH €CTECTBEHHOHAYYHOMN


https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
http://www.km.ru/education
http://www.bio.nature.ru/

> edu.ru



