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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma Mo XMMHHM Ha YPOBHE OCHOBHOTO OOHIEr0 0oOpa3oBaHUsl COCTABJIIEHA HA OCHOBE TPEOOBAHMHM K pE3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTelbHON MIPOrpaMMbl OCHOBHOro o001miero oOpaszoBanusi, mnpenactraBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
dbenepanbHOI paboueit mporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTIIIMU MPENOo/IaBaHus Y4eOHOTo mpeaMera « XuMus» B 00pa3oBaTEIbHBIX
opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma no xumuu Ja€T NpeACTaBICHUE O LENsIX, O0LIeil cTpaTeruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHS 00yJarOINXCs CPEeACTBAMU
yueOHOTO TpeIMeTa, yCTaHaBIMBAaeT o00s3aTeNIbHOE MPEAMETHOE COEpXKaHUe, MpelycMaTpHUBaeT paclpeielieHHe ero mo Kjaccam u
CTPYKTYpUpPOBaHHE MO pa3iesiaM U TeMaM NPOrpaMMbl MO XUMHH, ONpEeNIeT KOJWYECTBEHHBIE M KaueCTBEHHBIE XapaKTEPUCTHKU
COJIEp’KaHUs, PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUS! XUMUU C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JJOTUKU
y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromMXcs, ONpeneiseT BO3MOXKHOCTH HpeaMeTa JUlsl pealu3alud TpeOOBaHHWM K
pe3ysbTaTaM OCBOCHHS OCHOBHOHM 00Opa3oBaTeNIbHOM MpPOrpaMMbl HAa YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUs, a Takke TpeOOBaHHM K
pe3ynbraraM OOyYeHHs XUMHUM Ha ypOBHE Ilelied M3y4eHHs MpelMeTa M OCHOBHBIX BHUAOB YUe€OHO-TIO3HABATEIBHON NEATETBHOCTH
00y4Jaromierocsi Mo OCBOSHUIO y4eOHOTO COIePIKAHUS.

3HaHUEe XUMHHU CITY>KUT OCHOBOM /7151 (GOPMUPOBAHUS MUPOBO33pEHHS 00yUaIOIIerocs, €ro NpeACcTaBICHU O MaTepUaIbHOM €MHCTBE
MUPa, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIe XUMHEH TIPEICTABICHUS O B3aUMOIIPEBPAILICHUSX YHEPTUH U 00 SBOJIIOINH BEIIECTB B IPUPOIE,
0 MYTAX peUIeHHs TJI00ATBbHBIX MPOOJIEM YCTONYMBOIO pa3BUTHUS YEIOBEUECTBA — ChIPhEBOM, SHEPTETUUECKOM, MUIIEBON U IKOJIOTMUECKON
0€30MacHOCTH, MPOOIEM 3PABOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET pealn3aliii BO3SMOXKHOCTEH I caMOpa3BUTHS M (POPMUPOBAHMS KYJIbTYPhI JIMYHOCTH, €€ oOmIel U (yHKIIMOHATHLHOM
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHME MBIIUICHUS M TBOPYECKHX CHOCOOHOCTEH OOYyYaroIIMXCsi, HABBIKOB MX CAMOCTOSTENBbHOM ydeOHOU
JIeSITEIIbHOCTH, DKCIIEPUMEHTAIIBHBIX M UCCIIEIOBATEILCKUX YMEHHM, HEOOXOUMBIX KaK B TOBCETHEBHOM JKU3HHU, TaK U B TpodeccnoHanbHON
JeSITEIbHOCTH;

3HAKOMHUT CO CNEUM(PUKON HAYUYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOIO B3IJIsAa Ha €AMHCTBO MPUPOJIbI U YEJIOBEKa,
SBIISICTCS] OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00Y4aIOIIUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHUAM, K MPUPOE, K YEOBEKY, BHOCHUT CBOU
BKJIaJ] B 9KOJIOTHUECKOe 00pa3zoBaHuE 00yUYaroIIuXCsl.

JlaHHbIe HampaBiieHUST B OOyYe€HHUH XMMHUHU OOECIEYMBAIOTCS CHENHM(PHUKON CONEp)KaHus y4eOHOTro MpeaMeTa, KOTOPBIA SIBISETCS
NeJarornyecky aJanTUPOBaHHBIM OTPaKEHHEM 0a30BOI HAYKM XMMHUU Ha OIPEAEIEHHOM 3Talle € pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 0011ero o0pa3oBaHUsi OPUEHTHUPOBAH HAa OCBOEHUE OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIIbHBIX
MOHATHI XMMHUHU, OCHOB HEOPraHMYECKOM XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX MOHATUNA OPraHUYeCKOW XUMUH.



CrpykTypa coiepxaHMsl NMPOrpaMMBbl 10 XUMHUHM C(OPMHpPOBaHA Ha OCHOBE CHUCTEMHOro mojaxoga k e€ umiydeHuto. CopeprkaHue
CKJIaJIbIBAETCS U3 CUCTEMBbI OHATUN O XUMHUYECKOM 3JIEMEHTE U BELECTBE M CUCTEMBI OHATUH 0 XUMUYECKOH peakuuu. O0e 3T CUCTEMBI
CTPYKTYPHO OpPTaHH30BaHBI 110 IIPUHIINITY [TOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX IIPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHsI O CTPOCHUH aTOMa U XUMHUYECKOH CBS3U;

— NPEJCTaBICHUI 00 3JIEKTPOIUTUUECKON TUCCOLMALIMY BEILIECTB B PACTBOpax.

TeopeTnueckre 3HaHUA pPACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX UM OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS
MOCJIEIOBATENbHO OT OJAHOTO YPOBHS K JPYTOMY, BBIOJNHSAA (YHKIMU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB, CTPOEHHS U BO3MOKHOCTEMN
IIPAKTUYECKOr0 MPUMEHEHUS U TIOJyYEHUS U3Y4acMbIX BEIIECTB.

OcBoeHue nporpamMmsl 110 XUMHUH CLIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHHS O XUMHUECKOM COCTaBIISIOIIEH HayYHOU KapTHHBI MUPa
B JIOTHKE €€ CHCTEMHOM IPHUPOJbI, HEHHOCTHOIO OTHOLIEHWS K HAYYHOMY 3HAHUIO M METOJaM IO3HaHUsA B Hayke. M3ydeHume xumun
MIPOUCXOJUT C NPUBJICYEHUEM 3HAHUU W3 paHee M3YYEHHBIX y4eOHbIX mpeameToB: «Okpyxkawomuid Mupy», «buonorus. 5—7 kmacce» u
«®Dusuka. 7 Kiace».

[Ipn M3ydyeHurn XUMUU MPOUCXOIUT (HOPMHUPOBAHUE 3HAHUNA OCHOB XMMHMUYECKOM HAyKW KaK 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS,
MIPAKTUYECKON JESATEIbHOCTH YeJIOBeKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyNbTYphl. 3ajaya y4eOHOro mpeaMera COCTOMT B
(GOopMHUPOBAaHUM CHCTEMBl XMMHUYECKUX 3HAHMM — Ba)KHEHIIMX (PAKTOB, MOHITHUN, 3aKOHOB M TEOPETUUYECKHUX MOJOKEHHH, JOCTYIHBIX
000011IeHNT MUPOBO33PEHYECKOTO XapakTepa, A3blka HAYKH, B MPUOOLIEHUH K HAYYHBIM METOJaM IO3HAHHS MPH U3YUYEHUH BEIIECTB U
XUMHYECKUX peakuuii, B GOPMHUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUW U UX MPUMEHEHUU B y4eOHO-TIO3HABATEIbHOW U y4eOHO-
HCCIIeI0BATENbCKOM IeATEeIbHOCTH, OCBOCHUH MpaBuil 0€30MaCHOr0 0OpalleHus C BEIIECTBAMH B MIOBCEIHEBHOM KU3HU.

[Tpu n3ydyeHnu XMMUHU Ha YpOBHE OCHOBHOTO 00IIIero 00pa30BaHus BaXKHOE 3HAUEHUE MPUOOPENTH TaKhe LEeH, KaK:

— (opMUpPOBaHUE HWHTEIUIEKTYAIbHO DPAa3BUTONM JHYHOCTH, TOTOBOW K CamMo0Opa3oBaHMIO, COTPYAHHUYECTBY, CaMOCTOATEIHHOMY
MPUHATHIO PEIIEHUH, CTIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIKUMCS YCIOBHSIM JKU3HMU;

— HaIPaBJIEHHOCTh OOyUYEHHUSI Ha CHCTEMATUYECKOe MPUOOIIEHHE 00yJalomuXxcs K CaMOCTOSTENIbHON MMO3HABATENbHON ACSITEIbHOCTH,
Hay4YHBIM METOAaM MO3HaHUsI, (POPMHUPYIOLIIM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XMMHM;

— o0OecrnieyeHue YCJIOBUH, CIOCOOCTBYIOIIUX MPUOOPETCHUIO OOYYaIOIIMMUCS OIbITa PAa3HOOOPA3HON EATeNbHOCTH, MO3HAHUS H
CaMOIIO3HAHHUS, KJIIOYEBBIX HABBIKOB (KIHOUYEBBIX KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHHE 1)1 PA3JIMUHBIX BUAOB ACSITEIBHOCTH;

— ¢opmupoBanue o0meH (YHKIMOHATFHOW M €CTECTBEHHO-HAYyYHOW I'PaMOTHOCTH, B TOM YHCIE YMEHHUIl OOBSCHATH U OLIEHUBAThH
SIBJICHUSI OKPYXKAIOIIEr0 MUPA, UCMOJIb3Yysl 3HAHUS U OIBIT, OJyYEHHbIEC IIPU U3YUYEHUU XUMUH, IPUMEHATh UX NP PEIIeHUH MpolieM B
ITIOBCETHEBHOM JKU3HU U TPYJAOBOH ACATENBHOCTH;



— (dopmupoBaHue y OOYJArOMMXCS TYMAHUCTHYECKHX OTHOIICHWUM, TMOHUMAHUS IIEHHOCTH XMUMHYECKUX 3HAHUU JUIsI BBIPAOOTKH
9KOJIOTUYECKH 11eJIeCO00pa3HOro MOBEICHUS B OBITY M TPYIOBOW JACATEIHHOCTH B IEIAX COXPAHECHHS CBOETO 3J0POBbSI U OKPY)KAIOIICH
IIPUPOTHOM CPENBL;

— pa3BUTHE MOTHBAIUHM K 00YYEHHIO, CHOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIICYEIIOBEUSCKUX
IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MPO( WIS ¥ HATTPABJICHHOCTH JTATLHEHIIIETO 00 yUCHUSI.

OO611ee ynco YacoB, OTBEACHHBIX IS U3YUYCHHS XUMHUH Ha YPOBHE OCHOBHOT'O 00111eT0 0Opa3oBaHus, cocTaBiseT 136 4acoB: B 8 kiacce
— 68 gacoB (2 gaca B Hezeln0), B 9 kimacce — 68 gacoB (2 yaca B HEICIIO).



COJEPXAHUE OBYYEHUA

8 KVIACC

IlepBoHavanbHbIe XMMHYECKHE TOHATHS

[IpenmeTr xumun. Ponap XuMuM B KU3HU 4eTOBEKa. XMMHS B CUCTeME HayK. Tena u BemecTBa. Ouznueckne CBOWCTBA BELIECTB.
ArperaTHoe cocTosiHHE BelecTB. [ToHsTHE 0 MeTO1ax MO3HaHMs B XUMHUU. YucThle BemecTBa U cMecu. CriocoObl pa3ieieHusl CMECEH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX 3J€MEHTOB. IIpocThie M CllOKHBIE BElECTBA. ATOMHO-
MOJIEKYJISIDHOE YYEHHE.

Xumnueckas (popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENbHAs
aTomHas Macca. OTHOCHTENBbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JI1 XUMHYECKOT0 3JIEMEHTA B COCIMHEHNU.

KonunuectBo BeniectBa. Monb. MomsipHasg Macca. B3auMoOCBSI3b KOJIMYECTBA, MAacChl U YUCIA CTPYKTYPHBIX €IMHHIl BELIECTBA.
Pacuérter mo popmynamM XUMUYECKUX COCAMHEHUN.

duznyeckue U XUMHUYECKHUE SIBJICHHUS. XMMUYECKas peakiuus U e€ Mpu3Haku. 3aKOH COXPAHEHUS MACChl BELIECTB. XUMUYECKUE
ypaBHeHMs. Kiaccudukanuss XuMHUUecKUX peakiuil (COeTuHeHNs, Pa3JIoKeHNUs, 3aMeIleHNs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMMYECKOM IMOCYJI0H, NpaBWwiiaMH paboThl B JiabopaTopum M mpuéMaMu oOpalleHuss ¢ J1abopaTOPHBIM
o0opyIOBaHHEM, HM3YYCHHE W ONHUCaHHE (PU3MUECKUX CBOKMCTB 0OOpa3I0OB HEOPTaHMYECKUX BEIISCTB, HAOIIOJCHHE (PU3HYCCKUX
(1aBneHue BOCKa, TasHUE JIbAA, PACTUPAHME caxapa B CTYINKE, KAIEHHWE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (FOpEHHE CBEYH,
MPOKAJIMBAHUE MEHOM MPOBOJIOKU, B3aMMOJICHCTBUE MeJa C KUCIOTOM) SIBICHUI, HAOJI0IEHUE U ONHMCaHUe MPU3HAKOB MPOTEKAHUS
XHUMHUYECKUX PEAKIUH (pa3yioKeHHe caxapa, B3aUMOCHCTBHE CEPHOU KUCIIOTHI ¢ XJIOpHIOM Oapusi, pa3noxkeHue ruapokcuaa meau (11)
IIPU HarpeBaHUH, B3aUMOJIeHCTBHE jkere3a ¢ pacTBopoM coiu Meau (1), uzyuenue cnocoOoB pa3/ieieHus: CMeceil: ¢ MOMOIIbIO0 MarHUTA,
¢unbTpOBaHue, BBHIIAPUBAHKE, AUCTIILIALMS, XpomaTorpadus, IpOBEJACHNE OYUCTKH TOBApPEHHOM conu, HAOJIIOJCHHE W ONHCaHHUe
PE3yJIbTaTOB MPOBEJICHUS OMbITA, WITIOCTPUPYIOLIETO 3aKOH COXpPaHEHHsI MacChl, CO3/1aHUE MOiesiel MOJIeKYJ (IIapOCTEePKHEBBIX ).

BaskHeiimne npeacraBuTe/ M HEOPraHU4eCKUX BellleCTB

Bo3nyx — cmech rasoB. CocraB Bo3ayxa. Kucnopon — aneMeHT M npoctoe BemiecTBo. HaxokieHue kucinopojia B NpPUPOIE,
¢busznueckue U XuMudeckue cBoicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenne kucnopona. CrocoObl MOMydYeHUs KHUCIOpoJa B
nabopaTtopuu U npombluieHHOCTH. KpyroBopot kucnopoaa B npupoje. O30H — asioTponHas MoauduKanus Kucaopoa.

TennoBoit 3¢ ekt XxuMudeckon peaknuu, TEPMOXUMUYECKHE YPaBHEHHS, IK30- U SHIOTEPMHUUYECKUE PEaKIHH. TOIUINBO: Yyroib U
MeTaH. 3arpsa3HeHHEe BO3/yXa, YCUJICHHE TapHUKOBOTO 3(dekTa, pa3pymieHne 030HOBOTO CIIOSL.

Bonopoa — anemeHT u npocroe BeniectBo. Haxoxaenue Bogopoaa B npupoje, pusnueckne 1 XMuMHUUECKHUe CBOWCTBA, IPUMEHEHHE,
crocoObl osydeHus1. Kucinotsl u comnu.

Mosnsipablii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM YPaBHEHUSIM.



®usnueckue cBoMcTBa BoAbl. Bona xak pactBoputens. PacTBopsl. HacellieHHBIE M HEHACHIIIEHHBIE PACTBOPHBI. PacTBOPUMOCTH
BELIECTB B BOJE. MaccoBasl 10151 BellecTBa B pacTBope. XMMHUYECKUE CBOICTBA BoAbl. OcHOBaHUsA. Posb pacTBOpOB B MpUpoOJiE U B
KU3HM yesoBeka. KpyroBopot Boibl B IpUpoe. 3arpsi3HEHUE IPUPOIHBIX BOJA. OXpaHa U OYUCTKA PUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coenuHeHuid. Oxcuapl. Kiaccudukaims okcuaoB: coneoOpasyromue (OCHOBHBIE, KUCIOTHBIE,
amgoTepHble) U HecoseoOpazyromue. Homenkiarypa okcuoB. dusnueckue 1 XuMU4YeCKue CBOMCTBa OKCHI0B. [lomyueHne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMIA: MIENTOUYM M HEpacTBOpUMBbIE OcHOBaHUs. HomeHkiaTypa ocHoBaHuil. dusnyeckue u
XUMHUYECKHUE CBOMCTBA OCHOBAaHUU. [lonyueHne OCHOBaHUN.

Kucnorel. Knaccuduxanus kucinor. Homenknarypa kucior. dusnueckne M XMMHUYECKHWE CBOMCTBA KHUCIOT. Psii akTUBHOCTH
metaiuioB H. H. bekerosa. [Tonydenune kucnor.

Comu. Homenknatypa coneil. @u3znueckue 1 XuMHU4eckrue cBoicTBa coiied. [lonyuenue coneil.

I'eneTnyeckast cBsi3b MEXAY KJIaCCAMU HEOPTaHUUYECKUX COESUHEHUI.

Xumuyeckuii IKCnepumenn .

KaueCTBEHHOE OMpe/eNIeHuEe COJEepKaHus KHUCIOpOAa B BO3JyXe, MOJyueHHEe, COOMpaHHe, pacro3HaBaHUE M M3yYEHUE CBOMCTB
KHCIIOpOo/1a, HAOII0IeHUEe B3aUMOJICUCTBUS BEIIECTB C KHUCJIOPOJIOM U YCIOBUS BO3HUKHOBEHMS U IMPEKpalleHUus TopeHus (Imoxkapa),
O3HaKOMJIEHHE ¢ 00pa3liaMHi OKCHUJIOB M ONMCAaHUE UX CBOMCTB, OJy4eHHE, COOMpaHue, paclio3HaBaHUE U U3y4YeHHE CBOMCTB BOOPOIa
(ropenue), B3aumoeiictsue Bogopoaa ¢ okcuaoM Meau (I1) (Bo3MoXHO MCHONIb30BaHKME BUAEOMATEpPHANIOB), HAOIIOeHHE 00pa3LoB
BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEZIOBaHNE OCOOCHHOCTEH PacTBOPEHHUS BEIIECTB C Pa3IMYHONW pPacTBOPUMOCTBIO, IPUTOTOBIICHHUE
pPacTBOPOB € OMNpEIEIEHHON MacCOBOM J10J1€i1 paCTBOPEHHOTO BEILIECTBA, B3aUMOCICTBUE BOJbI C METANIaMH (HATPUEM M KaJbI[UEM)
(BO3MO’KHO MCNOJIb30BaHNE BUIECOMATEPUAIIOB), HCCIIEJOBAaHUE 00PA30B HEOPTraHUYECKUX BEIIECTB PAa3IMYHbIX KIacCOB, HAOJI0IeHNE
M3MEHEHHUS OKPACKU MHJIMKATOPOB B pacTBOpPax KHUCIOT U LIEJNI0YEH, U3yueHne B3auMoieicTBus okcuaa menu (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KACJIOT C METaJUIAMH, PEaKUUW HEUTPAIU3aLMH, MTOIyYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO MeTajlia
JOPYTUM U3 pacTBOpa COJIM, PEUICHUE HKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BakHelIre Ki1acChl HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuonnuecknii 3axkon u Ilepuoamueckasi cucrema xumudeckux 3jemMeHToB /. M. MenpeneeBa. CtpoeHne aTtoMoB.
Xumnueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIIUN

[lepBbie TOMBITKH KJIacCU(PHUKAIIMM XUMUYECKUX dJeMeHTOB. [loHsATHE O Tpymmax CXOJTHBIX DSJIEMEHTOB (IIEIOYHBIE U
IIeJIOYHO3EMEIbHbIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpbIe 00pa3yoT aM(OTEPHbIE OKCHUABI U THIPOKCHIBI.

[lepuonnuecknii 3akoH. llepmogmueckas cucrema xumudeckux osneMeHtoB [[. M. MenaeneeBa. KoporkonepuonHas wu
amuHHONIeproaHas ¢opmbl [leprnoaudeckoit cuctemsl xumuueckux sneMeHToB J[. M. Menneneesa. [lepuoas! u rpynmnsl. @uzndeckuii
CMBICJI TIOPSAKOBOIO HOMEpPAa, HOMEPOB NEPHO/1a U IPYIIIHI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTombl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX 000J04YeK aTOMOB mepBbIx 20
xuMH4ueckux 31eMeHTOB [lepuoanueckon cucremsl . 1. MenaeneeBa. XapakKTEpUCTUKAa XUMHYECKOTO 3JIEMEHTA 10 €r0 MOJIOKEHUIO B
IIepnognueckon cucreme /1. 1. Menaeneesa.



3aKOHOMEPHOCTH U3MEHEHUS PaIiyCca aTOMOB XUMUYECKHUX JIEMEHTOB, METAJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IrPpyIIam
U TIEpUOJIaM.

3nauenue [leproanueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XMMUUYECKUX 3JIEMEHTOB JUISl pa3BUTHUS HAyKW W MpakTuku. Jl. WM.
MenpeneeB — y4EHBIN U TPaXKIaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MossipHas ¥ HEMOJIAPHAs) CBSI3b. DJIEKTPOOTPUIATEILHOCTh XUMUYECKUX 3J1eMEHTOB. MoHHas
CBS3b.

Crenenb okucienusi. OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIC peakiuu. [Ipoiecchl okuciIeHuss U BOCCTaHOBJICHUA. OKUCIUTENN U
BOCCTAHOBUTEIIN.

Xumuueckuit Ikcnepumenm:

M3ydeHrne o0pa3lloB BEIIECTB META/UIOB M HEMETAJJIOB, B3aWMOJICHCTBUE THAPOKCHIA ITMHKA C PacCTBOPaMH KHCJOT M IIEIOYeH,
MPOBEJICHUE OIBITOB, WLTIOCTPUPYIONIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX pPEAKIUN (FOpeHUE, peaklru pPas3ioKeHUs,
COCITUHCHUS).

Meswcnpeomemmnule céa3u

Peanuzarus MeXIpeaMETHBIX CBSI3ed MPU M3YYCHUH XMMHHU B 8 KJIacCE€ OCYIIECTBISETCS Yepe3 HCIOJIb30BaHHME KaK OOIIHUX
€CTECTBEHHO--HAYYHBIX TMOHSATUN, TaK U TOHSATUMN, SBISIONMXCS CUCTEMHBIMH IJISI OTJAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYyYHOTO
[MKJIA.

OOmme ecCTeCTBEeHHO--HAyYHBIC IOHATHS: HAay4YHBIM (akT, TUIIOTe3a, TEOpHs, 3aKOH, aHaju3, CHHTE3, KIacCH(pUKaIius,
MIePUOJNYHOCTD, HAOTIO/ICHNE, SKCIICPUMEHT, MOJICTUPOBAaHNE, U3MEPEHHE, MOJICTh, SIBIICHUE.

dusuka: MaTepusi, aTOM, JICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIbI, PAJHOAKTUBHOCTh, MOJICKYJIA, AICKTPUICCKUN 3aps/l,
BEIIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSHHE BEIIECTBA, ras, (U3UYECKHE BEIMYHMHBI, CIMHHIIBI U3MEPEHHS, KOCMOC, IJIaHETHI,
3BE31b1, ComHIIC.

buonorus: doTocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE IOPOJIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTUIUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BelecTBo U XuMHYeCKasi peakius

[Tepuoanueckuii 3akoH. [lepuoanueckas cucteMa xumuaeckux 3neMeHToB 1. . Menaeneea. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B M3MEHEHHHM CBOMCTB XHMMHMUYECKUX DJIEMEHTOB NEPBBIX TPEX NEPHUOJIOB, KayMsi, KalblUs M UX COECIWHEHHH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepronnueckoii cucteme U CTPOCHUEM HX aTOMOB.

CtpoeHue BemiecTBA: BUIbI XUMHUYECKOW CBS3U. THIBI KPUCTALTUYECKUX PEIIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBAa OT THUMA
KPUCTAJUIMYECKOU PEIIETKUA U BUJA XUMUYECKOU CBSI3H.

Krnaccudukanuss 1 HOMEHKJIATYypa HEOPTaHUYECKUX BEHIECTB. XUMHUYECKHE CBONCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM
KJIacCaM HEOPTraHWYECKUX COEAUHEHUN, TeHETUYECKAsI CBSI3bh HEOPTaHUUECKUX BEIIECTB.



Krnaccugukanuss XUMHYECKUX PEAKIUN MO pa3Iu4HbIM MPU3HAKaM (II0 YHUCIY U COCTaBy YYacTBYIOIIMX B PEAKLUU BELIECTB, O
TEII0BOMY 3P (DEKTY, 110 U3MEHEHHUIO CTENEHEH OKUCIEHUS XMMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, MO0 YYaCTUIO KaTalu3aTopa).
OK30- U SHAOTEPMHUYECKHUE PEAKIIUH, TEPMOXUMHUYECKUE YPAaBHEHUS.

[Tonarue o cxkopoctn xumuuyecko peaxiuu. [loHsTne 00 0OpaTUMBIX M HEOOpPATHMBIX XMMHUYECKMX peakuusx. [loHsTue o
TOMOTEHHBIX ¥ T€TEPOreHHBbIX peakuusx. [lonstue o katanuse. [lonsaTue o xumrueckoMm paBHOBeCHH. DaKTOPBI, BIUAIOIIKE HA CKOPOCTh
XUMHUYECKON PEAKLMU U MOJO0KEHNE XUMHYECKOIO PaBHOBECHS.

OKuCINUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUH, JIEKTPOHHBIA OalaHC OKUCIUTEIbHO-BOCCTAHOBUTENBbHOM peakuuu. CocTaBiieHUE
YPaBHEHHI OKUCITUTENbHO--BOCCTAHOBUTEIBHBIX PEAKIUI C HCIIOIB30BAHUEM METO/Ia AIEKTPOHHOTrO OajnaHca.

Teopust PAEKTPOIUTUUECKON ITUCCOLMALMU. DJIEKTPOIUTHI M HEAIEKTPOJUTHL. KaTHOHBI, aHMOHBI. MexaHu3M JIuccolMalyu
BEIIECTB C Pa3IMYHbIMU BUJIaMU XUMHUUECKOH cBs3u. Ctenenp aucconuanuu. CUIbHbIE U Cl1a0ble 3JIEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBust IpOTeKaHMsI peaklnii HOHHOTO 0OMeHa, OJIHbIE U COKPALEHHBIC HOHHBIE YpaBHEHUS peaKLui.
CBolicTBa KMCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIIMTUYECKOM Arcconnanuu. KauecTBeHHbIe peaKkIi Ha HOHBI.
ITonsiTHE O THAPOIN3E CONIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJIETISIMU KPUCTAINTMYECKUX PEHIETOK HEOPraHNYECKUX BEIIECTB — METAJNIOB M HEMETAJUIOB (Tpadura u anmasa),
CJIOKHBIX BEILECTB (XJOpHAA HATpus), UCCIEAOBAHME 3aBHUCHUMOCTH CKOPOCTH XMMMUYECKOW pEaKIMH OT BO3JCHCTBUS Pa3IUYHBIX
(akTOpOB, UCCIIEIOBAHNE AIIEKTPOIIPOBOHOCTH PACTBOPOB BEIIECTB, MpoIlecca AUCCOIMALUN KUCIIOT, IIeJoueii u cosiel (BO3MOXKHO
UCIOJIb30BaHUE BHUIECO MAaTE€pPHaliOB), MPOBEJACHUE OMBITOB, WUIIOCTPUPYIOMIUX MPHU3HAKU NMPOTEKaHUs peaKkUuid HOHHOro oOMeHa
(oOpa3oBaHue ocajaka, BblAENEHHWE ra3za, o00pa3oBaHHE BOJAbI), ONBITOB, WJUIIOCTPUPYIOIIUX TPUMEPBl  OKHUCIUTEIbHO-
BOCCTaHOBMTEJIBHBIX PEAKIUI (FOpEHUE, PEaKLIUU Pa3JIoKEeHMsI, COEIMHEHNs), paClIO3HABAaHNE HEOPTAHUUYECKUX BEIIECTB C MOMOIIBIO
KaueCTBEHHBIX PEAKLMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a1ad.

HemeTtaunbl 1 UX coeAUHEHUA

O61mmas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHue u puznueckue
CBOICTBA MPOCTHIX BEIIECTB — raJlOreHOB. XMMHUYECKHE CBOICTBA HA MPUMEPE XJIOpa (B3aMMOJEHCTBUE C METAJUIAMH, HEMETAJJIaMU,
niesioyamu). XaopoBoaopos. ConsiHast KMCIIOTa, XUMUYECKHE CBOWCTBA, MONYYEHUE, IPUMEHEHHE. JelicTBHE XJI0pa U XJI0POBOIOPOAA
Ha OpraHu3M 4YesioBeKa. BaykHelne XI0puabl U UX HaX0XKICHUE B IPUPOJIE.

Oomras xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE CTeNeHU OKucieHus. CTpoeHne
U (QU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJA M Cepbl. AJUIOTPONHbIE MOAW(UKAINK KUCIOPOAAa U Cepbl. XUMHUECKUE
cBoiicTBa ceprl. CepoBOJIOpOA, CTpOeHUE, (PU3NYECKue M XUMHUYecKue cBoicTBa. OKCHIBI cepbl KaK MPEJCTABUTENM KHCIOTHBIX
okcuaoB. CepHasi KUCIIOTa, (PU3MUYECKHE M XUMHUYECKHEe CBOWcTBa (00IIME Kak IMpeICTaBUTENs Kilacca KUCIOT U crenupuyecKue).
XUMUYECKHE PEaKIfy, JISKAIIIe B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOTYYeHHS CEpHOM KUCIOTHL. [IprMeHeHne cepHON KHUCIOTHI.
Conu cepHOM KHUCIIOTHI, KaueCTBEHHasl peakuus Ha cynbhar-uoH. Haxoxxnenwe cepsl W €€ COeAMHEHUH B MpHpoJe. XHUMHUYECKOE



3arpsi3HEHUE OKPYJKAIOLIEH Cpelbl COCIUHEHUSMU cepbl (KUCIOTHBIE MO, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPAILECHUS.

OOmas xapakrepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTE€pPHBIE CTENEHH OKHUCIIEHUS. A30T,
pacrpocTpaHeHue B Ipupoje, (pusnueckue m XuMudeckue cBoiicTBa. KpyroBopor azora B mpupoae. AMMHakK, ero (usnueckue u
XUMHYECKHE CBOWMCTBa, mMoiaydyeHue W mnpumeHeHue. Conmu aMMOHHA, UX (U3MYECKHME U XHMHYECKHE CBOMCTBAa, NPUMEHEHHE.
KauecTBeHHas peakuust Ha MOHBI aMMOHUS. A30THas KHCJOTa, €€ MOIydyeHue, pU3ndeckrue U XUMHUYecKue CBoicTBa (0OIiue Kak
NPEICTaBUTENS Kilacca KUCIOT U crierududeckue). Mcnoap30BaHNe HUTPATOB U COJIEH aMMOHHS B KaU€CTBE MUHEPAJIBHBIX YA00pEHUH.
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOUIeH cpeibl COEAMHEHUSIMU a30Ta (KUCIOTHBIE T0XK/IH, 3arpsi3HEHUE BO3/1yXa, TOUBBI U BOJIOEMOB).
docpop, annoTponHsie Moaudukanuu gocdopa, pusnueckne u xumuueckue coictra. Oxcua docdopa (V) u dpochopHas kuciora,
¢usnyeckre 1 XUMUYeCKUe CBOMCTBa, osyueHue. Mcenonp3oBanue GpochaToB B KaueCTBE MUHEPAIBHBIX YI00pEHUH.

OOmras xapakrepuctuka 3neMeHToB |V A-rpynnbsl. OcoOeHHOCTH CTPOEHHUsS] aTOMOB, XapaKTepHbIE CTENIEHN OKUCIIECHUS. YTIIEpOos,
JJIOTPONHBIE MOAU(DUKALIMY, paCIPOCTPaHEHUE B PUPOJIe, GPU3NUECKHE U XUMUYECKHE cBoiicTBa. AncopOuus. Kpyroopot yrnepona
B npupoie. Okcuapl yriepoaa, ux Gpu3nyeckue u XUMUYECKHe CBOMCTBA, IEHCTBHE HA KUBbIE OPraHU3MBI, [IOJy4YeHHE U IPUMEHEHHUE.
DKoyIornyeckue npoosIeMsl, CBA3aHHbIe ¢ OKCHIOM yrieposa (1V), runoresa riao6anbHOTO MOTEIJICHUS KIIMMaTa, MapHUKOBBIN 3¢ (eKT.
VYronpHas KucioTa U €€ colM, UX (U3NYecKue U XMMHUYECKHE CBOMCTBa, MojydyeHue M mnpuMeHeHue. KauecTBeHHas peakiusi Ha
KkapOoHaT-uoHbl. Mcnonp3oBaHre kKapOOHATOB B OBITY, METUIIMHE, TPOMBIIIIIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHauagbHBIE TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COSAMHEHUSX yriepoja (MeTaH, 3TaH, ITHJICH, alleTUJIeH, 3TaHoIl,
TJIMIEPUH, YKCYCHast KUcioTa). [IpupoaHble HICTOUHUKN YTIIEBOIOPOA0B (Yroiib, IPUPOIHBIN Ta3, He(PTh), MPOAYKTHI UX TepepadOTKH
(6eH3uH), UX POk B OBITY U TPOMBINUICHHOCTH. [ToHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX: KUPaX, Oe/KaxX, YyrieBoJax — U UX POJIU
B )KU3HU 4eJlIoBeKa. MaTepHuanbHOE €IMHCTBO OPIraHUYECKUX U HEOPTAaHUYECKUX COEUHEHUM.

Kpemuuii, ero ¢gusuueckue U XUMUYECKHE CBOWCTBA, MojydyeHHe M npumMeHeHue. CoenuHeHMs KpeMHus B mpupoge. OoOumue
npencrasieHus 06 oxcuae kpemuus (IV) u xpemuueBoil kuciore. CUIMKAThl, UX HCIOJb30BaHUE B OBITY, B IMPOMBIIIJIEHHOCTH.
Baxkueilime cTpouTeNbHbIE MaTepuasbl: KEpaMHUKa, CTEKIIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30MacHOro UCMONIb30BaHUS
CTPOMUTENIBHBIX MaTEPUAJIOB B TIOBCEAHEBHOM JKU3HH.

Xumuyeckuii IKCnepumennt .

U3y4yeHHe 00pa3li0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIIOTHI, MPOBEJCHNE KAUYECTBEHHBIX PEeaKINil Ha XJIOPUA-UOHbI
¥ HaOJI0/IeHNE TPU3HAKOB MX MPOTEKAHHUs, ONBITHI, OTpaXarolue PU3NIecKre 1 XUMUYECKHEe CBOMCTBA TaJOr€HOB M MX COCTUHEHHN
(BO3MOXHO HCIIOJIB30BAHUE BUEOMATEPUANIOB), O3HAKOMIIEHHE C 00pa3laMu XJIOPUAOB (TaJOreHHUI0B), O3HAKOMIICHHE ¢ 00pa3iamu
cepbl U e€ COeAMHEHUSIMU (BO3MOKHO MCTOIb30BaHNE BUACOMATEPHANIOB), HA0II0AeHHE IIpoliecca O0yTIMBaHUs caxapa Mo AecTBUEM
KOHIIEHTPUPOBAHHON CEpHOW KHUCJIOThI, U3yUYE€HUE XUMHUECKHUX CBOMCTB pa30aBICHHON CEPHOM KHUCIIOTHI, IPOBEJEHHE KaueCTBEHHOMN
peakuu Ha cynb(aT-uoH U HAOIIOJeHHE MPU3HAKa e€ MPOTeKaH!sl, 03HAKOMJICHHE ¢ (PM3NMYECKUMH CBOWCTBAMH a30Ta, (hocdopa u ux
COEIMHEHUH (BO3MOXHO HCIOIB30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOCPOPHBIX YAOOpeHuH, MoTydeHne, CoOOupaHue,



pacro3HaBaHUE U U3Y4YEHUE CBOWCTB aMMHUaKa, MPOBEJCHHWE KAYECTBEHHBIX PEaKIMi Ha MOH aMMOHHS M ¢ochaT-uOH U U3y4yeHUe
MPU3HAKOB HMX NPOTEKaHUs, B3aUMOJCUCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbI0 (BO3MOXHO HCIOIB30BaHUE
BUJIEOMATEpPUAIIOB), M3yYEHUE MOJENEH KpUCTANIMYECKUX PEIIETOK anmasa, rpadurta, ¢ysuiepeHa, 03HAKOMJIEHHE C IMPOILIECCOM
azicopOLUU pacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOras3a, MojiyueHue, cCooupaHue, pacro3HaBaHue u
M3y4Y€HHE CBOMCTB YIJIEKUCIIOTO rasa, MpOBEJeHNE KaueCTBEHHBIX Peakluii Ha KapOOHAT U CUIIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
MIPOTEKAaHUs, O3HAKOMIJICHHE C NPOAYKLIHMEH CHUIMKATHOW IPOMBIIIJIEHHOCTH, PEUICHHWE OJKCIEPUMEHTAIBbHBIX 3a7ad 10 TEMe
«BaxxHel1e HeMeTaJUTbl U X COEUHEHUS.

MeTtaJibl M MX COCTUHEHUS

OO6mias XxapakTepUCTUKA XUMHYECKHUX JJIIEMEHTOB — METAJJIOB HAa OCHOBAaHMM HX MOJokeHHs B llepuomuueckoii cucteme
xumuyeckux anemeHToB [[. 1. MenneneeBa u ctpoenus atoMoB. CTtpoeHue meTtamioB. Meraminueckas CBA3b M MeTaJUIMUecKas
KpUCTAITUYECKas periéTka. DIEKTPOXUMUYECKUHN sl HANTPsDKeHUM MeTalioB. GU3ndecKkue U XUMUYECKHEe CBOMCTBa MeTallioB. Obmue
CIOCOOBI OJTy4eHHsT MeTaIoB. [[oHSITHE O KOPPO3UU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CiuiaBsl (CTajdb, YyT'yH,
TIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHUE B OBITY U MIPOMBIIINIEHHOCTH.

[lenounsie MeTaibl: nonoxkenue B [lepuoanueckoil cucreme xumuueckux 3neMeHToB Jl. Y. MenaeneeBa, CTpoeHHUE UX aTOMOB,
Haxo0XJIeHHE B npupoae. Pu3ndeckrue u XMMUIECKHUEe CBOMCTBA (Ha puMepe HATpus U Kausi). OKCUIBI U TUAPOKCUIBI HATPHUS U KaJusl.
[IprumeHeHne MEeNOYHbIX METAJIOB U KX COCTMHEHUN.

[IlenouHo3eMenbHBIE METAJUIBI MarHuid M KajblWii: MojoxeHue B llepmomgmyeckoil cucreme xumuyeckux siaeMmeHToB [l .
MenneneeBa, CTpOEHHE UX aTOMOB, HaxOXkAeHUE B npupoae. Ousznuecknue U XUMUYECKUE CBOMCTBA MarHus M Kaublusd. Baxueiimue
COCTMHEHUS KaJbIHs (OKCU, TUIPOKCHU], o). JKECTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUS.

AsmroMunmit: mojoxenue B [lepuoandeckoit cucreme xuMmuueckux 3yemMenToB J[. 1. MeneneeBa, cTpoeHre aToMa, HaX0KJICHUE B
npupoje. Puznueckue U XUMHUIECKHE CBOMCTBA aMOMUHUA. AM(]OTEpHBIE CBOMCTBA OKCH/Ia U THIPOKCHU/IA aTFOMUHHUS.

Kenezo: nonoxenune B Ilepuoanmyeckoit cucreMe xumuueckux anemeHtoB [[. M. MenaeneeBa, cTpoeHHe aTroMa, HaAXOXJICHHUE B
npupoje. Puznueckue U XMMHUECKHe cBOWCTBa xkene3a. Okcubl, rupokcuabl 1 conu xenesa (1) u xenesa (111), ux cocras, cBoiicTBa
Y MIOJIyYEHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3laMyd METaUIOB M CIUIABOB, WX (PU3MUYECKMMH CBOWMCTBAMH, U3YUEHHE PE3YJIHTATOB KOPPO3UH METAJIJIOB
(BO3MOXHO HCHOJIb30BAaHUE BHJIEOMATEpPUATIOB), OCOOCHHOCTE B3aMMOJEUCTBUS OKCHUJIA KaJbLIMS M HATpUsl C BOJOH (BO3MOXKHO
WCIIOJIb30BAHNE BHUIEOMATEPUATIOB), HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCAa TOPEHHUs XKejle3a B KUCIOPoJe (BO3MOMKHO
WCIIOJIb30BaHNE BUACOMATEPUATIOB), IPU3HAKOB MPOTEKAHMS KaYE€CTBEHHBIX PEAKIIM HAa MOHBI: MarHus, KaJbIUs, AJFOMUHUS, [IUHKA,
xene3a (1) u xxenesa (l11), mequ (Il), HabmroaeHUE U onKMcaHUE MPOIIECCOB OKPAITUBAHMS TIJIAMEHH MOHAMU HATPHS, Kaaus U KaJTbIIHsI
(BO3MOKHO UCHOJIb30BAHKUE BUICOMATEPHAIIOB), HCCIEAOBaHHEe aM(POTEPHBIX CBONCTB THAPOKCHIA AFOMUHUS U TUAPOKCHUIA ITUHKA,
pelIeHue HKCIePUMEHTANIBHBIX 33/1a4 10 Teme «BakHelilie MeTaljIbl U UX COSAMHEHUS.



XuMHA ¥ OKPYKAKOIIAS cpeaa

BemecTBa n MaTepuainbl B TOBCEHEBHOW KU3HU yelloBeKa. bezonacHoe HCnonb30BaHUE BEUIECTB M XUMUUYECKHUX PEAKIUM B OBITY.
[lepBast noMOIIb TPU XUMUYECKHUX 05KOTaX U OTPABIICHUSIX.

XUMHUYECKOe 3arpsi3HEHUE OKpYXkKalolieil cpelibl (MpeesibHas 10nycTuMas KOHIIeHTpalus Bemects, qanee — [1JIK). Pons xumun B
PELIEHUH SKOJIOTMYECKUX MPOOIEM.

XumuuecKkuii IKCnepumenm:

U3y4YeHHe 00pa3lioB MaTepUaoB (CTEKIO, CIUIaBbl METAIOB, TOJTUMEPHBIE MATEPHUAIIBI).

Mesrcnpeomemnuwie ceéaszu

Peanuzamus MexXnpeaMEeTHBIX CBsI3€i MPU U3YYECHUU XMUMHUU B 9 Kilacce OCYIIECTBISETCA Yepe3 HCIOJIb30BAHHME KaK OOIIHUX
€CTECTBEHHO-HAYYHBIX TOHSITUH, TaK U TOHSITUH, SBISIOMIUXCA CUCTEMHBIMU MJIs OTIEJbHBIX MPEIMETOB €CTECTBEHHO--HayYHOTO
LUKIIA.

OO1mue ecTecTBEHHO-HAy4YHblE TOHATHA: HAy4yHBIM (akT, TUmoTe3a, 3aKOH, TEOpHs, aHallu3, CHHTE3, KiaccuuKaius,
MEePUOUYHOCTh, HAOIIOZCHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEpPEHHE, MOJIENb, SBJICHHUE, MAPHUKOBBIA 3(PQEKT, TeXHOIOTHUs,
MaTepuaibl.

®duszuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIM]I, H30TOIbI, PAINOAKTUBHOCTh, MOJIEKYJIA, STEKTPUUECKUI 3aps],
MPOBOJHUKH, OJYIPOBOAHUKH, TUAIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TE€JI0, 00bEM, arperaTHOE COCTOSIHUE BEILECTBA, I'a3, pacTBOD,
pPacTBOPUMOCTb, KPUCTAIJIMUECKass PEIIETKa, CIUIaBbl, (PM3UYECKUE BETUYMHBI, €JUHHIIBI U3MEPEHHUs, KOCMHYECKOEe MPOCTPAHCTRO,
IJIaHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢dotocunres, npixaHue, Ouochepa, dKOCHCTEMA, MUHEpAIbHbIE YIOOpPEHUS, MHUKPOJIEMEHThI, MAaKpOAJIEMEHTHI,
MIUTATENIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, ITOJIE3HbIE HCKOMIAeMbI€, TOIIMBO, BOJAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOI'PAMMBI IO XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS IIPOrPaMMBbl OCHOBHOI'O OOIIEro 00pa30BaHUs JOCTUTAIOTCS B X0Jl€ O0YYeHHsI XMMUU B €JMHCTBE
yuyeOHON M BOCHUTATEIbHON MAESITEIbHOCTH B COOTBETCTBUU C TPAAMLMOHHBIMH POCCUMCKMMHU COLIMOKYJIBTYPHBIMH U JYXOBHO-
HPABCTBEHHBIMH LICHHOCTSIMHU, IPUHATHIMUA B OOIIECTBE MPaBWJIAMU MU HOPMaMH MOBEAEHUS M CIIOCOOCTBYIOT MPOILIECCAM CAMOIIO3HAHUSA,
CaMOPA3BUTHSL U COLIMATU3AIMH 00yYatOLINXCS.

JIMYHOCTHBIE PE3yIbTATHI OTPAXKAIOT TOTOBHOCTh 00YYAIOIIUXCS PYKOBOACTBOBATHCS CUCTEMOM IMO3UTUBHBIX [IEHHOCTHBIX OpUEHTAIUN
Y PacIIMPEHHE OIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NIaTpHOTHYECKOTO BOCITUTAHHSI:

LIEHHOCTHOI'O OTHOILLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACJIEUIO, TIOHUMaHHs 3HAYEHUS XUMUYECKOU
HayKH B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh JTOCTOBEPHON MH(pOpMAIMEil O NepeoBbIX TOCTUKEHUSIX U OTKPBITUAX
MHUPOBOM U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpOICTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

MIPEICTABIEHUS O COLMAJIBHBIX HOPMaxX M NPABWJIAX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH
B OOIIECTBEHHO TMOJE3HOM, Y4eOHO-UCCIIeI0BATEIbCKOM, TBOPUECKOM M JPYrUX BUIAX JEATEIbHOCTH, TOTOBHOCTH K pa3sHOOOpa3HOMU
COBMECTHOM JESATENBHOCTU MPHU BBHINOJIHEHUHM Y4E€OHBIX, MMO3HABATEIBHBIX 3aJ1a4, BBIIOJIHEHHMH XUMHUYECKUX SKCIEPUMEHTOB, CO3IaHUU
y4eOHBIX IPOEKTOB, CTPEMJICHHSI K B3aMOIIOHMMAaHUIO M B3aMMOIIOMOIIIM B IIpoIiecce ITON y4eOHOM JesITeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MTOBEJICHUE U MIOCTYNKN CBOMX TOBAPUUIEH € MO3UIIMM HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS NOCIEACTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMS

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEILIECTBE U XMMUYECKOW peaKlMM, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
Y COCTABJISIOLIME OCHOBY Ul MOHMMAHMSI CYIIHOCTH Hay4HOW KapTHUHBI MHUPA, MPEJCTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS
MIPUPO/JIbI, B3aUMOCBS35IX YEJI0BEKA C MPUPOJTHON CPENOM, O POJIU XMMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTE;

MO3HaBaTeIbHbIE MOTHBBI, HANPABIECHHBIC HA MOJIYYEHUE HOBBIX 3HAHUW MO XMUMHH, HEOOXOIUMBbIE JUIsi OOBSICHEHHS HAOJIOIaeMbIX
MIPOIIECCOB U SIBJICHUH, IO3HABATEIBHON, HHPOPMAIMOHHON U YNTATENLCKOM KyIbTYpHl, B TOM YHCJIE HABBIKOB CAMOCTOATEIHHON pabOTHI €
y4eOHBIMHU TEKCTaMH, CIIPAaBOYHON JIUTEPATYPOH, TOCTYIMHBIMU TEXHHUYECKUMHU CPEACTBAMU NH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOY4YEeHUI0O W TO3HAHUIO, JIOOO03HATENBbHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K C€aMOOOpa3oBaHWIO, MPOEKTHOW U
HCCIIEI0BATENbCKOM 1€ATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIPaBJIEHHOCTH U YPOBHS 00y4YEHUS B AAJIbHEUIIEM;

4) opMupOBaHUS KYJIBTYPbI 310POBBSI:



OCO3HaHWE IIEHHOCTH JKM3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KW3HHU, OCO3HAHHE
MOCJICICTBUN W HENIPUATHE BPEIHBIX MPHUBBIYCK (YMOTPEOTICHHUS aaKOrofis, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOICHHS TTPaBUII
0€30MacHOCTH P OOpaIIeHUU C XUMUYECKUMH BEIIECTBAMHU B OBITY M pealibHOM KU3HH,

5) Tpy10BOro BOCIMTAHUSI:

HWHTEpEC K MPaKTUUECKOMY U3YUeHHIO podeccuii u Tpyaa pa3audHOro pojia, yBaKCHHE K TPYAY U pe3yabTaTaM TPYAOBOU AESITSIHHOCTH,
B TOM YHKCJIC€ Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUMN MO XMMUHU, OCO3HAHHBIA BHIOOP MHIAUBUIYATBHON TPACKTOPUH MPOIOJIKEHUS
oOpa3zoBaHusi ¢ y4€TOM JTUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIHEUTHOMN
po¢eCCHOHATBHOMN IEATEIHPHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTD aalTHPOBATLCS B MPO(ECCHOHAIBHON CpeJIe;

6) IKOJIOrHYEeCKOro BOCIIMTAHMS

9KOJIOTUYECKH I€JeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK MCTOYHUKY KU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHMsI, TTOHMMaHUE
IIEHHOCTH 370pPOBOT0 M 0€30IMacHOr0 00pasa )KU3HHU, OTBETCTBEHHOE OTHOIIIEHNE K COOCTBEHHOMY (PU3HYECKOMY U IICUXHUUECKOMY 37I0POBBIO,
OCO3HaHWE IIEHHOCTH COOJIOJICHUS TpaBUJI OE30MacHOIO IMOBEJCHHUS MpH paboTe ¢ BEIIECTBAMH, a TAKXKE B CHTYALHUSX, YIPOXKAIOIIUX
3I0POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble TIPU U3YYEHUU XHUMHH, JJIS PEIICHUs 3a/ad, CBS3aHHBIX C OKPYXKAIOIIEH MPUPOIHOMN
CpeoM, IS TIOBBIIICHUS YPOBHS JKOJOTHYECKON KYJIbTYphI, OCO3HAHHUS TJI00AIBHOr0 XapakTepa JKOJOTHYSCKHX MpoOJeM M MyTeH HX
pelIeHUs] TOCPEACTBOM METOJOB XHWMHHU, 53KOJOTMUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJICTBOBATbCA WM B II03HABATEIILHOM,
KOMMYHUKATUBHON U COLMAIBHOMN TPAKTUKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeIMETHBIX PE3yJIbTAaTOB BBIICISIOT 3HAUYMMBIE I OPMUPOBAHUS MHPOBO33PEHUS OOICHAYYHBIC TIOHATHS (3aKOH,
TEOpHsi, MPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMA, MTPOIIECC, SKCIIEPUMEHT U APYTOE.), KOTOPHIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHWM M3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAyYHOW KapTHHE MUpa, U
YHUBEpCAIbHbIE y4eOHBbIC IeWCTBHs (IIO3HABATEIIbHBIE, KOMMYHHKATUBHBIC, PETYJSTUBHBIE), KOTOpPBhIE OOecreunBaroT (hopMupoBaHue
TOTOBHOCTHU K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU eI TENbHOCTH.

Ilo3naBaTe/ibHbIE YyHUBEPCAJIbHbIE Y4eOHbIE 1eliCTBUA

ba3zoBbIe Jlornuyeckue aeicTBuA:

YMEHUSI UCIIOJI30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUS PU OCBOCHUU 3HAHUMN: PACKPBIBATH CMBIC XUMUYECKUX MOHATUM (BBLICTATD
WX XapaKTepHbIE MPU3HAKH, YCTAaHABIMWBATh B3aMMOCBS3b C APYTUMU MOHSITHUSMHM), UCIOJIH30BATh MOHATUS ISl OOBSICHEHUS OTACIBHBIX
(haKTOB U SABJICHUI, BEIOMPATh OCHOBAHUS U KPUTEPHUH JJI KJIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIui, yCTaHABINBATh
MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HM3YyYCHHs, CTPOHUTH JIOTUYECKUE PACCYXACHHS (MHIYKTUBHBIE, JECTyKTUBHBIC, II0
aHaJIOTUH), IeJIaTh BHIBOIBI U 3aKIFOUYCHHUS;

yMEHHE TMPUMEHSATh B IIpoIecCe IMO3HAHHWS TMOHATHUS (TIPEIMETHBIE M MeTalpeaMETHbIE), CHMBOJUYECKHE (3HAKOBBIC) MOJEIH,
UCIIOJb3YEMbIE B XMMHH, MIPE0oOPa30BbIBATh MIUPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHUMBOJI



JJIEMEHTA), XUMHUECKass popMysia U ypaBHEHUE XMMHYCCKOW PEaKIUU — MPHU PEIICHUHM y4eOHO-IIO3HABATENBHBIX 33134, C YUETOM 3THUX
MOJICJIBHBIX TMPEICTABICHUN BBISIBIATh U XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKH HM3YYaeMbIX OOBEKTOB — XUMHUYCCKUX BEIIECTB U
XUMHYECKUX PEaKIUW, BBISBISATH OOIINE 3aKOHOMEPHOCTH, TPUYMHHO-CJICICTBEHHBIE CBS3U U NMPOTUBOPEUHUS B M3y4aeMbIX MpoIeccax U
SIBIICHUSIX.

ba3oBble uccienoBarebCKHe 1eMCTBUA:

YMEHHUE HCIIOIH30BATh IMMOCTABJICHHBIC BOTIPOCKHI B KAUECTBE HHCTPYMEHTA MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI JIJIsT ()OPMUPOBAHUS
THIOTE3HI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYXKICHHIA,

MPUOOPETCHUE OIBITA IO IJIAHMPOBAHUIO, OPTAHU3AINN U MPOBEIICHUIO YICHHUSCKUX SKCIIEPUMEHTOB, YMCHHE HAOIIOATh 32 XOJ0M
poIiecca, CaMOCTOSTEIBHO TPOTHO3UPOBATh €T0 PE3YJIbTaT, (POPMYIUPOBATH 000OIICHHS U BBIBOBI 110 pe3yJbTaTaM MPOBEAEHHOTO OTIbITA,
WCCIICTIOBAHUS, COCTABIIATh OTUET O MPOJICITaHHON padoTe.

Pabora ¢ ungopmanmeii:

yYMEHHUE BBIOMPaTh, aHATM3UPOBATh W MHTEPIPETHPOBATh HH(DOPMAIINIO PA3IUYHBIX BHIOB M (OPM NPEICTABICHUS, TOTYyIaeMyIO U3
pPa3HBIX WMCTOYHHWKOB (HAyYHO-TIOMYJIApHAS JIUTEpATypa XUMHUYECKOTO COJACp)KaHUsS, CIpPaBOYHBIC MOCOOMs, pecypchl MHTepHETa),
KPUTHUYECKH OIICHUBATH MPOTHUBOPEUYHBYIO M HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHUE MPUMEHSThH Pa3INYHbIe METOJIBI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe MH(MOPMAIIMK U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX
JUIS BBITIOJTHEHWS Y4eOHBIX M TO3HABATEIbHBIX 3a/lad ONpPENEIEHHOrO0 THIMA, NPUOOPETEeHHWE OMbITa B O0JIACTH HCIIOIH30BAHUS
MH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHMA, OBJIAJICHUE KYJBTYPOH AKTUBHOTO WCIOJB30BAHHS PA3IUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEIbHO BBIOMpaATh ONTHUMANbHYIO (HOpMY MpeacTaBieHUs MHPOPMAIMU U WUIIOCTPUPOBATH pPEIIAeMbIE 3a/1adyd HECIOKHBIMHU
CXeMaMH, JuarpaMmMamMu, IpyruMu opmMamu rpaguky U ©X KOMOUHAIUSMU;

YMEHHUE HWCIIOIb30BaTh W AHAIM3MPOBATh B TpOIECCe YYCOHOH M HCCIEAOBATEIBCKON JAESITEILHOCTH WH(OpPMAIMIO O BIUSHUU
MPOMBIIIICHHOCTH, CETHCKOTO X03SMCTBA M TPAHCTIOPTA HA COCTOSTHUE OKPY KAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE TeHCTBHA:

YMEHHUS 33/1aBaTh BOIPOCHI (B X0J1¢ IUajora u (WJIn) TUCKYCCUH) TIO CYIIIECTBY 00CYXTaeMoi TeMbl, (POPMYITUPOBATH CBOH MIPEITIOKEHUS
OTHOCHUTEIIBHO BBITIOJTHEHUS TIPEIIOKECHHOM 3a/1a4u;

YMEHHUSI TIPEJICTABISATh TOJYUYCHHBIE pEe3yJbTaThl MO3HABATEIBHOW JIEATEIHPHOCTH B YCTHBIX M THCHMEHHBIX TEKCTaX; JeaTh
MPE3EHTAIUIO PE3YJIbTATOB BBHITIOJHEHUSI XUMHYECKOTO SKCIIEPUMEHTA (J1a0OpaTOPHOTO OIBITa, TAOOPATOPHOU PabOTHI 1O UCCIICIOBAHUIO
CBOMCTB BEIIECTB, yueOHOTO MTPOCKTA);

YMEHHUSI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW ITO3HABATEILHON M WCCIICIOBATCIIBCKOW JIEATEIBHOCTH TPH
pPEIICHHH BO3HHUKAIOIUX MPOOJEeM Ha OCHOBE ydéra OOIUX HWHTEPECOB M COIIACOBAaHUS MO3uluii (0OCykIeHus, OOMEH MHEHUSMH,
«MO3TOBBIE TITYPMBI», KOOPJIWHAIUS COBMECTHBIX ICHCTBHI, ONMpEICICHHEe KPUTEPHUEB MO OIICHKE KaveCTBAa BBITIOJHEHHOW pabOThI U
Apyrue).

PeryasituBHbIE YHHBepPCaJbHbIE yUeOHbIE 1eHCTBHUS:



YMEHUE CaMOCTOSITEJIbHO ONPENENATh LEIH ACATEIbHOCTH, IUIAHUPOBAaTh, OCYLIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH
KOPPEKTUPOBaTh CBOIO JESATEIbHOCTh, BBIOMpaTh Haubosee 3(PQexTHBHBIE CHOCOOBI pelIeHus y4eOHbIX M IO3HaBaTENbHBIX 3aj]ad,
CaMOCTOSITENIBHO COCTaBIIITh WIM KOPPEKTUPOBATh NPEIJIOKEHHBIN AJITOPUTM JIEUCTBUU IIPU BBIIOJHEHUM 3aJaHUN ¢ YYETOM IOJTy4YECHUS
HOBBIX 3HaHUI 00 M3yyaeMbIX 00BEKTaX — BEIIECTBAX U PEaKLUsIX, OLEHUBATh COOTBETCTBHE MOJIYYEHHOTO Pe3yJbTaTa 3asBICHHOMN LIENH,
YMEHUE UCIIONIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUU 3aaHUM.

IHPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX PE3yJNbTATOB MO OCBOCHHUIO O0SA3aTEIBHOTO COJACP)KAaHMS, YCTAaHOBJICHHOTO TaHHOW (emepanpHON pabouei
MPOrPaMMOM, BBIJEISIIOT: OCBOEHHBIE 00YJAIONIMMICS Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IeUCTBUA, cielIUpUIECKUE IS MPeAMETHON
obnacTu «XUMHsI», BUJIBI JESTEIBHOCTH IO TIOJYUYEHUIO HOBOT'O 3HAHUS, €M0 HHTEPIIPETALNU, TPE0OPa30BaHUIO U TPUMEHEHHIO B PA3IMYHBIX
Y4EOHBIX U HOBBIX CUTYaIUAX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI OTpakaTh C(HOPMHUPOBAHHOCTD y 00yUYAIOITUXCSI
YMEHUM:

® DPACKpBIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHSTHI: aTOM, MOJIEKYJia, XMMHYECKUNU 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OAHOPOJIHAS U HEOJAHOPO/IHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsi M MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIECTBa,
MOJIb, MOJIIpHAsi Macca, MaccoBasi JOJs XUMHUYECKOTO DJIEMEHTa B COCIMHEHUHU, MOJSPHBIA 00BEM, OKCHI, KHCIOTa, OCHOBAHUE, COJb,
ANEKTPOOTPUIIATENIBHOCTh, CTENEHh OKHCIICHHS, XUMHUYECKas peakius, Kiaccuukamus peakiuil: peaklud COeAMHEHHUS, pEeaKIuu
Pa3NoKEHUs, PeaKIMH 3aMeIleHus, PeaKIuu oOMeHa, HK30- U JHJOTEPMUYECKUE PEaKIUH, TEIUIOBOM 3(PQEeKT peakuuu, spo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aTOMHasi OpOUTalb, PaANyC aTOMa, XUMHYECKasl CBSI3b, MOJIAPHAS] M HEMOJISpHAs KOBAJCHTHAs CBS3b, HOHHAS
CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas J10Jisl BEIIeCTBa (IIPOLICHTHAs! KOHLIEHTpAlUsl) B pacCTBOPE;

® JJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSATUA WU MPUMEHSTh 3TH TMOHSTUS NPU ONHUCAHUM BEUIECTB U HUX
IIPEBPALLECHUMN;

® HCIIOJI30BaTh XUMHUUYECKYIO CHUMBOJIUKY JIJISi COCTaBICHUS (POPMYIT BEIIECTB U ypaBHEHUN XUMUYECKUX PEAKIIHI;

® OIpEACIATh BAICHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COSUHEHUSX, CTENIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSAMHCHHUSIX,
MPUHATICKHOCTh BEIIECTB K OMPeNeIEHHOMY KIIACCY COEIWHEHUH 1Mo ¢GopMyliaM, BHUJ XUMHYECKOW CBsI3U (KOBaJCHTHAas M WOHHAs) B
HEOPTraHUYECKUX COCTMHCHUSX;

e packpbiBaTh cMmbica [lepuonuyeckoro 3akoHa [I. . MenneneeBa: n1eMOHCTpUpOBAaTh MOHUMAaHHE MEPUOJUYECKON 3aBUCHUMOCTHU
CBOMCTB XUMHYECKHUX JIEMEHTOB OT UX Moj0keHus B [lepronnueckoii cucteMe, 3aKOHOB COXPaHEHUsI MacChl BEUIECTB, TIOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOTapo;

® OIKCHIBATh U XapaKTepu30BaTh TabauuHyto popmy l[leproanueckoit cuCTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3iindaTh NOHITHS «TJIaBHAs
noarpynna (A-rpymnmna)» u «nodounas noarpynmna (b-rpynmna)», mansie 1 0obllve NEPUO/IbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS



B Tabnuue «llepuoanueckas cucrema xuMmuuyeckux 3nemMeHToB JI. VM. MenzaeneeBa» ¢ UMCIOBBIMHM XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XMMHUYECKUX JIEMEHTOB (COCTaB M 3aps[ siipa, 00IIee YUCIIO 3JEKTPOHOB U PACHPEeIEHUE X IO JJIEKTPOHHBIM CIOSM);

e KJIacCU(PUIMPOBATH XUMUYECKUE JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUUYECKUE PeaKUUu (II0 YHCIY U COCTaBY YYaCTBYIOIIMX
B pEaKIMU BEUIECTB, 110 TEIUIOBOMY 3P PexTy);

® XapaKTepU30BaTh (ONMCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPXK/as ONUCAHHUE NpUMEpaMU
MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUUECKUX PEaKIui;

® [POrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT HMX KA4€CTBEHHOI'O COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XMMHUYECKHX
MPEBPALLEHUN B PA3IMUHBIX YCIOBUSX;

® BBIYHCIATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOI0 3JIEMEHTa 1o GopmyIie
COEIMHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKIINH;

® [PUMEHATH OCHOBHBIE ONEpPALMU MBICIUTEIBHON AESITENbHOCTH — aHAJIW3 UM CUHTE3, CpaBHEHHE, 0000IIEeHHE, CHCTEMAaTU3ALINIO,
KJ1acCU(UKAIIMIO, BBISIBJIEHUE TPUUYUHHO--CIIECTBEHHBIX CBSI3€M — JIJIS1 U3YUYEHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIHi, €CTECTBEHHO-
Hay4YHbIE€ METO/bI IO3HAHUS — HAOJI0ICHUE, U3MEPEHNE, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbIM U MBICTICHHBIH );

e cIel0BaTh NpaBUjIaM IOJIb30BAHUS XUMHUYECKOH MOCYIOM M 1abOpaTOpHBIM OOOPYIOBAaHHEM, a TAKXKE IpaBHiaM OOpalleHHs C
BELIECTBAMU B COOTBETCTBHUM C MHCTPYKLUMSIMH IO BBIIIOJIHEHHUIO JAOOPATOPHBIX XMMUYECKUX OMNBITOB MO MOJYYEHHIO M COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPO/Ia U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOI J10J1el pacCTBOPEHHOTO BEILIECTBA,
IUIAHUPOBATh U MPOBOAUTH XUMHUYECKUE DKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB IIENOYEN M KHUCIOT C MOMOIIbI MHAMKATOPOB
(makmyc, dbenondranenH, METHIIOPAHXK U IPyTHE).

K xoHIy 00yueHus B 9 kjacce npeiMeTHble pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI OTpaxaTh C()OPMHUPOBAHHOCTh y 00YYaIOLIUXCSI
YMEHUM:

® pAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHHOH, IPOCTOE
BEIIECTBO, CJI0O)KHOE BEIIECTBO, BAJIECHTHOCTD, 3JEKTPOOTPHUILIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peakKis, XMMHUYECKasl CBA3b,
TEII0BOM AP (PEKT peakluu, MOJIb, MOJISIPHBIA 00BEM, pacTBOP, FMEKTPOIUTHI, HEAEKTPOIUTHI, ANEKTPOIUTHYECKAS TUCCOLMAIMS, PEAKIIUU
MOHHOIO0 OOMeHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTHMblE PEaKIUu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKIfy, OKHCIUTENh, BOCCTAHOBUTEINb, OKUCICHUE M BOCCTAHOBIICHUE, aJUIOTPOMNHUA, aM(POTEPHOCTh, XUMUYECKasl CBA3b (KOBaJIEHTHas,
MOHHAs, MeTa/NIn4yecKas), KpUCTalInyecKas peméTka, KOPpPO3Us METaJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKIuu, MpeaelbHO
nonyctumas koHeHTpauus [1/IK Bemectsa;

® WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX MOHATHA W TMPUMEHATHh 3TH TOHATUS TNPU ONUCAHUM BEIIECTB M UX
IIPEBPALCHU;

® 1CII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTABIIEHUS! (JOPMYJI BEILIECTB M YPaBHEHUIN XUMUYECKUX peaKLni;

® ONpENCINIATh BAJIEHTHOCTh U CTENEHb OKUCIIEHHS XUMHUYECKHUX 3JIEMEHTOB B COEAMHEHUSAX Pa3IMYHOIO COCTaBa, NPUHAIJIEKHOCTD
BELIECTB K ONPEIENIEHHOMY KJaccy COEJUHEHMH o (opmyrnaM, BHJ XHMHUYECKON CBA3M (KOBAJEHTHAs, MOHHAs, METa/lIM4yecKas) B



HEOPTraHWYECKHUX COSAMHEHUSX, 3apsl MOHA [0 XMMUYECKOH popMyJie, XapaKTep cpeiibl B BOAHBIX paCTBOpaX HEOPTaHUYECKUX COEIMHEHU,
TUI KPUCTAIIINYECKOHN perI€TKY KOHKPETHOTO BEILECTBA;

e packpsiBaTh cMbIch [leproamueckoro 3akona /. . MenneneeBa u AeMOHCTPUPOBATH €T0 TOHUMAHHE: OMMCHIBATH H XapaKTEPU30BaTh
Tabanunyo Gopmy Ileproanyueckoil CUCTEMBI XUMUUECKUX AJIEMEHTOB: PAa3IM4aTh MOHATUS «TJIaBHAs MOArpyIa (A-rpyrmna)» U «modo4Has
noarpynmna (b-rpynmna)», manele n OOnbIIME MEPUOIbI, COOTHOCHUTH OOO3HAYEHMs, KOTOpbIE HMEIOTCS B NMEPUOAMYECKOM Tabiuue, c
YHUCJIOBBIMH XAapaKTEPUCTUKAMU CTPOEHHUS] AaTOMOB XHMMUECKHX OJJIEMEHTOB (COCTaB M 3apsih sijpa, oO0Ilee YHUCIO 3JIEKTPOHOB U
pacrmpesielieHne UX IO JIEKTPOHHBIM CIIOSIM), OOBSCHATH 00IINEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB AJIEMEHTOB M WX COCIWHEHUH B
npejesiax MajblX IEPHOJIOB U TJIaBHBIX MOATPYII ¢ YUETOM CTPOCHMSI UX aTOMOB;

¢ KIAacCUPUIMPOBATh XUMUYECKHE DJIEMEHTbI, HEOPraHMUECKUE BEIECTBA, XUMUUECKUE PEaKUH (110 YUCIY U COCTaBy Y4aCTBYIOIIUX
B PEAKIIMU BEIIECTB, IO TETIOBOMY 3(p(PeKTy, Mo M3MEHEHHIO CTENICHEH OKUCIICHUSI XUMUYECKHIX DJIEMEHTOB);

® XapaKTepH30BaTh (OMUCHIBATH) OOMIME W CIENU(UISCKHE XUMHUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPXKIAs
OIMCaHMe MMPUMEPaMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKIIN;

® COCTaBJISITh YPAaBHEHUSI SJICKTPOIUTHUECKON AUCCOIIMALINN KUCIIOT, IIEI04Yel U COJIeH, MOJIHbIE U COKPALEHHBIC YPaBHEHUS PeaKIii
MOHHOTO0 0OMEHa, ypaBHEHMS PeakKifii, MOATBEPKIAIOIINX CYIIECTBOBAaHNE TeHETUUECKON CBS3M MEX/y BEIECTBAMU PA3JIUYHBIX KIACCOB;

® pACKphIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIMI IMOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OallaHca ATHX
peakuuii;

® [POTHO3HPOBATH CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHMS, BO3MOXXHOCTH MPOTEKaHWS XWMHUYECKHX IPEBpPALICHUN B
Pa3IMYHBIX YCIOBUSX;

® BBIYHCIATH OTHOCHUTENBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIONI0 XUMHUYECKOTO dJIEMEHTa 1Mo GopmyJie
COCIIMHEHUS, MAaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOW PEAKIIHH;

e CoOmMIOJaTh MpaBWiIa MOJB30BAHUS XMMHUYECKONW MOCYAOH M 1abOpaTopHBIM 00OpYAOBaHMEM, a TaKXKe MpaBuiIa OOpalieHus: C
BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKUHUSMHU IO BBIIOJHEHHIO JTa0OPATOPHBIX XMMUYECKHX OIBITOB IO IMOJYYEHUIO M COOMPAHUIO
ra3000pa3HbIX BEIIESCTB (aMMHAKa M YTIIEKUCIIOTO Ta3a);

® TMPOBOIWTH PEAKIWH, MOATBEPKIAIONINE KAYECTBEHHBI COCTaB Pa3jIMYHBIX BEHICCTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHUI-,
Opomuna-, woaua-, kapbonar-, ¢ocdar-, cuiaMkar-, cyinbdar-, TUAPOKCUA-UOHBI, KATHOHHI aMMOHMS M HOHBI W3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUUECKUX BEIIECTB;

® TMPUMCHSTH OCHOBHBIC OIEPAIMU MBICTUTEILHOW NEATEIEHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE, 00O0OIICHHE, CUCTeMAaTH3aIHIo,
BBISIBJICHUE TIPUYMHHO-CIICICTBEHHBIX CBSI3€H — Ui M3yUEHUS] CBOWCTB BEIIECTB M XUMHUYECKHUX PEaKINH, €CTECTBCHHO-HAYYHBIE METOIbBI
MO3HAHMA — HAOJI0/IEHUE, N3MEPEHHE, MOJICIIUPOBAHNE, SKCTIEPUMEHT (PEabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoauuecTBo yacoB

Ne DJIeKTpOHHBIE (M (poBHIe)
HanmeHoBaHue pa3ieioB M TEM MPOrPaMMbI Bcero KoHTpoiibHbIe IpakTHyeckue
n/n o0pa3oBaTeJibHbIE pecypchl
padoTbI padoTsI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
11 XuMHs — BaKHas 00JIaCTh €CTECTBO3HAHUS U ITPAKTHYECKON 5 2 bubnunoreka LIOK
' JIeSITEILHOCTH YeJIOBEKa https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
1.2 B 15 1
CHHECTBA M XHMITCCKHC peartini https://m.edso0.ru/7f41837¢
Hroro mo paszneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
bu6mmoreka IIOK
2.1 B .K I 0 6
O3AYX- BHACTOPOAL. LIOWATHE 0 ORCHAax https://m.edso0.ru/7f41837¢
bubnmorexa LIOK
2.2 B I 8 1
OAOPOLHIOHATHE O RHCAOTAX | COTIX https://m.edso0.ru/7f41837¢
bubnmorexa LIOK
2.3 Bopa. P I o 5 1 1
OA18. TACTBOPEL. LIOWATHE 01 OCHOBARHAX https://m.edso0.ru/7f41837¢
bu6nmorexa LIOK
2.4 O i 11 1 1
CHOBHBIE KJIaCChl HEOPTAHMUECKUX COSTUHEHUHN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. U. MenpaeseeBa. Ctpoenue arToMoB. XUMHUYeCKAasi

cBsI3b. OKUCIUTEIHHO-BOCCTAHOBUTE/IbHbIE PeaKINU
[Tepuoaunueckuii 3akoH u Ilepuoanueckas cucrema bubnuorexa [IOK
3.1 7
xumudeckux saeMenToB . 1. Mengene-eBa. CTpoeHue aromMa https://m.edsoo.ru/7f41837c
3.9 Xumuueckas cBsizb. OKHCIMTEILHO-BOCCTAHOBUTEIbLHBIC 8 1 bubnuoreka [JOK
' peaximu 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

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

68

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

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837c
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9 KJIACC

Kouu4yecTBO 4acon DJIeKTPOHHBIE
Ne (uudposbIe)
HaumeHnoBaHnme pa3aesioB M TeM NPOrpaMMbl Kontpoabubie  IIpakTuyeckue
n/n Bcero odpa3oBaTeJbHbIE
padoTsI padoThI
pecypcbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHMe U yriayOieHne 3HaHUH OCHOBHBIX Pa3/eioB Kypca 8 bubnnoreka [JOK
1.1 5 1
KJ1acca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEaKIUi 4 bubmorexa [JOK
' P peart https://m.edsoo.ru/7f41a636
13 DAEKTPOIUTHYECKAs AUCCOUAIs. XUMUUECKUE PEAKIINH B 3 1 1 bubnnoreka [JOK
' pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO01as xapakTepuCcTUKa XUMUYECKUX 1eMeHTOB VI A-Tpymnmnsbl. 4 1 bubnmnoreka HOK
' TaoreHs https://m.edsoo.ru/7f41a636
59 OO6mrast XxapakTepucTUKa XUMUUECKHUX deMeHTOB VIA-Tpynmsl. 6 bubnmnorexa [JOK
' Cepa u €€ coeuHenus https://m.edso0o.ru/7f41a636
53 OO11ast XxapaKTepUCTHKA XUMUUYECKHX 3JIEMEHTOB V A-TpYIIIBL. 7 1 bubmmnoreka HOK
' A3or, docdop 1 UX coeTMHEHUS https://m.edsoo.ru/7f41a636
24 OO6m1ast xapakTepruCTHKa XUMHUECKHUX 31eMeHTOB |V A-Tpynmsl. 8 1 2 bubnuotexa [JOK
' Yraepon u KpEMHU U KX COETUHEHUS https://m.edso0.ru/7f41a636
Hroro no pazneny 25
Pa3zgea 3. Merasuiibl M1 UX COeAMHEHU S
b K
3.1 OO1ume cBoiicTBa METAIIOB 4 nbmorexa I10

https://m.edsoo.ru/7f41a636
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3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS

bubnunorexa LIOK

16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3znen 4. Xumus 4 OKpysKamomas cpeaa
4.1 BentectBa 1 Marepualisl B )KU3HA YeJIOBEKA 3 Bubmaorexa ITOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne T KouuyecTBO 4acon Dy1eKTPOHHbBIE N (PPOBLIE
€Ma ypoKa Jara
n/n Koutpoabubie  IlpakTuyeckue o0pa3oBaTteJibHbIE
Bcero H3yYeHHs
padoThI padoThI pecypcnl
1 [Ipeamer xumuu. Posib XUMuM B KU3HU 1 bubnunoreka LIOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IaX TIO3HAHUS B XUMUHU 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0d227e
IIpaktrueckas padorta Ne 1 «IIpaBuiia paboThI B
3 na%opaTopI/H/I HpanéMbl o6pani)eHH;1 c P 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTele BemecTBa U cMecH. CriocoObl 1 bubnuorexa [JOK
pa3feneHus cmecen https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Paznenenue cmeceit 1 bubmuoreka [IOK
(Ha mpuMepe OYMCTKU OBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nmorexa LIOK
6 ATOMBI M MOTICKY b1 1 https://m.edsoo.ru/ff0d2aéc
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnnorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 cIOXHBIC BEMIECTBA 1 Bubmorexa LIOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmorexa LIOK
yp yi https://m.edsoo.ru/ff0d2d50
10 ?{fﬁﬁqﬁfxﬂ;ﬁﬁa i??:ﬁéﬁggﬁamm 1 bubmorexa [IOK
PMYyJIa. https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX JIEMECHTOB
11 OtHocurenbHast aroMHast Macca. OTHOCUTENBbHAS 1 bu6muoreka [JOK
MOJIEKYJIIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTA B 1 bubnunoreka LIOK

COCOMHCHNN

https://m.edsoo.ru/ff0d350c
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bu6nmoreka [IOK

13 Konnuectso BemecrBa. Monb. Mossipast Mmacca https://m.eds00.ru/ff0d5230
14 ®Ou3nvecKue U XUMUYECKHE SIBICHUS. bubmuorexa [{OK
XUMUYECKask peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycaoBuUsl MIPOTEKAHUS XUMUYECKUX bubmmoreka [JOK
peaKuuit https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUs1 MacChl BEIIECTB. bubnmnoreka HOK
XHUMHUUECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KoiMyecTBa, Macchl BELIECTBA 110 bubmmoreka [JOK
YPaBHEHUSIM XUMHUYECKHX PEaKIUI https://m.edsoo.ru/ff0d5708
Kiace a ec CaKIIH]
18 (coenHHHqéillflﬂuizejip(l)l\:KizIH; I/:;lgeu?;lg; Bubmzorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
19 M. B. JIoMOHOCOB — y4E€HBIA-IHITUKIIONEIHUCT. bubmmoreka [JOK
O06o01IeHre u crucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d40c4
20 KonTponsHnas pabora Nel no Teme «Bemiecta u bubmuoteka [IOK
XUMHUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
21 Knci}c;;ogl — DJIEMEHT U TIPOCTOE Bezlluy:cmo bubmmorexa LHOK
) https://m.edsoo.ru/ff0d448e
O30H
2 ncnopona (peasim oxncremun, ropern) Bubmiotexa LIOK
PO 1 - TOP ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcugax
Crioco6bI nostyueHust KUCI0pOAa B 1abopaTopuu bu6muoreka [JOK
23 :
Y IpOMBINUIEHHOCTH. [[puMenenne kuciopoaa https://m.edsoo.ru/ff0d497a
28 morurmie o repmoxmeSKoM ypasmer, K50- bubmorera LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
U HJIOTCPMUICCKUX PEAKITUIX
o5 TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHNe bu6muoreka [JOK

BO3]1yXa, CITIOCOOBI €r0 MPeI0TBPAICHUS

https://m.edsoo.ru/ff0d4c4a
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[Tpaktuueckas padota Ne 3 o Teme

26 «[Tonydyenue u coOupaHue KHCIOPOa, U3ydCHUE buGnuorexa LIOK
N > https://m.edsoo.ru/ff0d4ae2
€ro CBOMCTBY
97 Bomopoa — 35eMeHT 1 pocToe BEmEeCTBO. bubnunoreka LIOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 Du3nyYeCKre U XUMAYECKUE CBOMCTBA BOJIOPOA. bubnmnoreka HOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJISAX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOblI nostydeHus BOAOPOa B JIabopaTopuu buGnuorexa LIOK
https://m.edsoo.ru/ff0d4ddo
[TpakTuueckas padota Ne 4 o Teme
31 «HponyquHe u rc)061/1paHI/Ie BOJIOPO/Ia, U3yUEHHUE buGnuorexa LIOK
N ’ https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY
. " bubmuoreka [{OK
32 Momnsipabiii 00bEM ra3oB. 3akoH ABOTapo https://m.edsoo.ru/ff0d542e
Boruncienus 00b€Ma, KOJTUYECTBA BEIICCTBA
33 ra3a 1o ero u3BeCTHOMY KOJIMUYECTBY BEIECTBA Bubmorexa LIOK
N https://m.edsoo.ru/ff0d55a0
WK 00bEMY
B N
oo | Do odn o o BuGmorea 10
peard N https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 ®dusndeckue 1 XUMHYECKUE CBOMCTBA BOJIBI bubnmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubnunorexa LIOK
36 CocraB ocHoBanwuii. [ToHsATHE 00 HHIUKATOpPAX https://m.edsoo.ru/ff0d59e2
B .H
37 memacumene pactsop. Macconas o bumtorexa LIOK
o PacTBOppL. a https://m.edso0.ru/ff0d5b40
BEIIECTBA B paCTBOPE
IT 0
pakTuueckas padota Ne 5 o Teme o Bumorexa LIOK
38 «IIpuroroBiieHnEe pacTBOPOB C ONpPEAEIEHHON

MAacCCOBOM1 10JIei paCTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/ff0d5eba
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39 Kontponbnas padorta Ne2 no teme «Kucnopoz. bubmmoreka [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCU(UKAIINS, bu6nmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TomydyeHue U XUMHYECKUE CBOMCTBA bubmmoreka [JOK
41 i
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHusI: cOCTaB, Kiaccuduxams, bu6nmoreka [IOK
42 .
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyyeHue u XUMHUYECKUE CBOMCTBA OCHOBAaHUH Bubmiorexa LIOK
yi https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bu6nmoreka LIOK
44 .
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomydyeHue u XMMHUYECKHE CBOMCTBA KHCIIOT Bubmiorexa LIOK
yi https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnorexa [JOK
46 . .
MOJIYYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckast pabota Ne 6. Pemienue
47 BKIz:ne I/IMeHTaJ'IliHBIX 3a1a4 o Teme «OCHOBHBIE bubmnorexa [JOK
p A . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COETMHEHUI»
['eHeTnyeckas cBs3b MEXAY KlaccaMu bubmuoreka [IOK
48 . .
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
. bu6nmmoteka [IOK
49 O00011IEHNE U CUCTEMATHU3AIMs 3HAHUI https://m.edsoo.ru/00adgch?
50 KonTtponbHas padora Ne3 no reme "OcHOBHBIE bubmuoreka [IOK
KJIACChl HEOPTaHUYECKUX COETMHEHMIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIACCUPUKALUN XUMHUECKUX
51 ang;eHTOBﬁHDHﬂTHeo b nagcxo HBIX bubmorexa [JOK
) Thyn A https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
Ilepuonnueckuii 3akoH u Ilepuoanueckas
pHOa PHOA bubmuoreka [{OK
52 cHucTeMa XUMMHUYeCKuX amemMeHToB 1. .

Menneneesa

https://m.edsoo.ru/00ada52c¢
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bu6nmoreka [IOK

53 Tlepuoabt, rpymmet, HOArpymme! https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX SITIEP. bubnmnoreka HOK
H30Tonml https://m.edsoo.ru/00ada342
CTpoeHHne 3IEKTPOHHBIX 000JI0OUEK ATOMOB
55 Z-)JIepMeHTOB HepHIz)HquCKOﬁ cucremsl J[. U Bubmorexa OK
o https://m.edsoo.ru/00ada6bc
Meupeneena
X
o | Az tomeckos s o e Bumorera LOK
pHO T https://m.edsoo.ru/00ada824
MenneneeBa
I1
P . YK p v A https://m.edsoo.ru/00ada96e
— y4€HBbIii, eJjaror U rpakJaaHuH
58 DIIEKTPOOTPUIIATEIILHOCTh aTOMOB XUMHYECKHX bubnunoreka LIOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
59 MoHnas XuMiiecKas CBish https://m.edsoo.ru/00adac34
60 KoBaneHTHasI moysipHas XHMAYECKas CBSA3b Bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenoasipHask XMMUYECKasi CBS3b bubmoreia HOK
https://m.edsoo.ru/00adaab9
bu6nmorexa LIOK
62 CreneHb OKHCIICHAS https://m.edsoo.ru/00adae28
63 OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU Bubmorexa HOK
https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN bubmorexa LJOK
https://m.edso00.ru/00adb076
65 KonTtponbnas padora Ne4 no reme «CtpoeHue bubmuoreka [JOK
aToMa. XUMHYECKas CBA3L) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O60011eHNE 1 bubmuoteka [IOK

CUCTeEMaTHU3anus 3HaHUN

https://m.edsoo.ru/00adb33c
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67 PesepBHbIil ypok. O0001ICHNE 1
crucTeMaTu3alus 3HaHUI

68 Peseprublit ypok. O6o0mieHnE 1
CHCTeMaTU3alus 3HaHUI

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoauyecTBO yacos

DJIeKTPOHHbIe U (POBbIE

N Tema ypoka K 1 Aata o0pa3oBaTebHbIE
/i Yp Beero OHTPOJIbHbIE PaKTHYECKHE u3ydenus P
padoThI padoThI pecypchbl
1 Ilepnonnueckuit 3akoH. [lepuonnueckas cucrema 1 bubnuoreka [JOK
xuMu4eckux saemeHnToB . M. MengeneeBa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 bubmmoreka [JOK
XUMHYECKHX IEMEHTOB IIEPBBIX TPEX MEPUOLOB https://m.edsoo.ru/00adb6h6
3 Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKIX 1 bubmmoreka [JOK
BELIECCTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKOM CBSI3W U THUIIBI 1 bubmuoreka [{OK
KPUCTAUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel mo teme «IloBTopenue u
5) yray0JIeHre 3HAHUI OCHOBHBIX Pa3elioB Kypca 8 1 1
KJ1acca
6 Krnaccudukanus XuMHUECKUX peakIuii Mo 1 bu6mmoteka IIOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
7 [ToHsITHE O CKOPOCTH XMMHUECKOHN pEaKIIUH. 1 bubmuoteka [IOK
IToHsiTHE O TOMOTE€HHBIX Y I€TEPOIrE€HHBIX pEaKIMIX https://m.edsoo.ru/00adbe9a
[TonsiTue o xumMuueckoMm paBHoBecuH. DaKTOpHI,
8 BIIMSIOIINE HA CKOPOCTh )E)I/IMI/IIIGCKOP'I eax I/III)/I u 1 bubmnorexa [JOK
m p beakl https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMUYECKOTO PABHOBECUS
9 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmorexa IIOK
p https://m.edsoo.ru/00adcade
10 Teopust PAEKTPOTUTUYECKON TUCCOIUALINH. 1 but6mmoreka [IOK
CunbHble U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 Honusle ypaBHEHUS peaKIINil 1 bubmorexa LJOK
M p https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B
12 CBETE NPEACTABICHUN 00 3JIEKTPOTUTHYECKON 1 bubmorexa [IOK
https://m.edsoo.ru/00add5d8
JUCCOIMAIUU



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
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XUMHUYECKHE CBOMCTBA COJIEH B CBETE

13 MIPEJICTABICHUIA 00 IEKTPOIUTUICCKOM buGnuorexa LIOK
https://m.edsoo.ru/00add8b2
JIUCCOLMAIIUU
14 [TonsiTue o runponuse conen bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
. bubnunorexa LIOK
15 O06o001eHre u cucTeMaTr3aIis 3HaHUK https://m.edsoo.ru/00addd12
16 [IpaxTnueckas padora Ne 1. «Pemenue Bbu6mmoteka [JOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme
17 «BJI;TEII()T H(I))J}III/I;[HP%CKTM Hccrzlo TI/IallvI nst. XUMHYECKUE Bubmiorexa LIOK
p A HHATHL https://m.edsoo.ru/00addecO
pEeaKIMK B PaCTBOPAX»
OO01mmas XxapakTepuCTHKA TaJIOTCHOB. XUMHUYECKHEC bubnnorexa [JOK
18 . :
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xiopooaopon. ConsiHasi KUCIIOTa, XUMUYECKUE bubnunoreka LIOK
CBOICTBA, OJIYYEHHE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [IpaxTnueckas padora Ne 2 o reme «llomydyenue bubmuoreka [IOK
COJITHOU KHCJIOTBI, U3yYEHUE €€ CBOICTBY https://m.edsoo.ru/00ade348
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX bubnmnorexa [JOK
21 . :
peakIuii, eciii OJIMH U3 PEareHTOB JAaH B U30bITKE https://m.edsoo.ru/00ade488
bu6nunorexa LIOK
22 OOmast xapaktepucTrka 31eMeHToB VIA-rpymisr https://m.edsoo.ru/00ade64a
A .H
23 copunt ok coommentit» mpupore. Xinmocenne. bu6miorera LIOK
pv ! pupoe. https://m.edsoo.ru/00ade64a
CBOMCTBA Cephl
24 CepoBoaopo, ctpoeHue, (pu3nuecKue u bubmmoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnuotexa [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
2% XHWMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE bubnmoreka [JOK

MIPOMBIIIIJIEHHOTO CITOCO0a MOTY4YeHHsI CEPHOU

https://m.edsoo.ru/00adec8a
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KHACIOTHEI. XUMUUYECKOE 3arpsA3HCHHUC Oprn(a}omeﬁ
CpCAbl COCAMHCHUAMMU CCPBL

Brrunciienre MaccoBoii 1071 BbIXOAa IPOIYKTA

bu6nmoreka [IOK

27 peakuuu https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTrUKa 3JIeMEeHTOB V A- TIBIL.
28 Ascl)i aCEI) OCTpaHeHPIe B IIPUPOJIC @HSEIZSKI/IG u bubmorexa LIOK
» paclipocipa PHpoZe, https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOICTBA
AMMHaK, ero (GU3NIECKUe U XMMUYECKHE CBONCTBA, bubnunoreka LIOK
29 .
MOJy4YCHUE U IPUMECHEHUE https://m.edsoo.ru/00adf004
30 [IpaxTnueckas padora Ne 3 o reme «llonyuenue Bu6moteka [JOK
aMMUaKa, U3y4eHHE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KUCIIOTa, €€ (PU3MIECKHUE U XUMUICCKUE bubnnorexa [JOK
CBOMCTBa https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHSI B
30 KaueCcTBe MUHEPATbHBIX YA0OpeHUN. XUMUUYECKOe bubnnorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COEUHEHUSIMHU https://m.edsoo.ru/00adf518
azoTa
®ocdop. Oxeun pocdopa (V) u pochopnas
33 KI/ICJ‘Iq())TE (I)I/ISI/I‘JIIGE)KI/IS) HpXH(1\41/I)qe(:11)(Heq:ZB€)ﬁCTBa bubmorexa LOK
’ ’ https://m.edso0.ru/00adf68a
MOJTyYeHUE
Hcnons3oBanue GpocdaToB B KauecTBe
34 MHUHEpaIbHbIX (1())6 (ZHI/IIZ 3arpsi3HEeHue bubmmorexa LHOK
PaIbHbrx yO0p - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYrnepoa, pacnpocTpaHEHHE B IPUPOJIE, bu6muoreka [JOK
35 - :
(bu3nUecKre U XUMHUYECKHEe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepoaa, uX GU3uIecKre U XHMHISCKHC
BT YTJIeposa, ¢ bubaunorexa [JOK
36 CBOMCTBA. DKOJIOTHYECKHUE MPOOIEMBI, CBSI3aHHBIE C .
https://m.edsoo.ru/00adfebe
okcuziom yriepona (1V)
37 VYronbHast KUCHOTA U €€ CONU bubmorexa IIOK

https://m.edso00.ru/00ae006¢
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[Ipaktrueckas padota Ne 4 o treme "l[lonyueHue

38 JIeKucaoro raza. KauecrBennas peakuus Ha Bubmzorexa IHOK
yr "o P https://m.edso0.ru/00ae027e
KapOOHaT-NOH

39 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubmmoreka [JOK
BEIIECTBAX KaK O COEAUHEHUSAX YIIIEPOIa https://m.edsoo.ru/00ae054e

40 Kpemuuii 1 ero coequHeHUs Bubmzorexa IHOK

p A https://m.eds00.ru/00ae080a
IIpaktuueckas padora Ne 5. Pemenue
41 BKIZ:HG I/IMeHTaJII;HLIX 3a1a4d no Teme «BaxkHeimme Bubmorexa LIOK
p A https://m.edso0.ru/00ae0bf2
HEMETaJUIbl U UX COCIUHCHHMS
KonTponbnas pabota Ne3 no teme «BaxHeiiume bubmmoreka [JOK

42
HEMETaJIJIBI M UX COCIUHCHUS https://m.edsoo.ru/00ae0el8
OO01mmas XxapakTepuCTHKa XUMUIECKUX HIIEMEHTOB

43 — MeTaI0B. MeTraindeckas CBSI3b U bubnunoreka LIOK
METAJUINYECKasl KPUCTAJUIMYECKas PEIIETKA. https://m.edsoo.ru/00ae103e
dusznyueckue CBOMCTBA METAIIOB
XUMHYECKHE CBOHCTBA METAJIIOB. bu6nmorexa LIOK

44 N . :
DNEKTPOXUMHUUECKUH Psiji HAIIPsHKEHUH METalIoB https://m.edsoo.ru/00ae1156
O6mue cnocoObl monydeHus: MmeTamuioB. CIiaBsl.

45 Boruncnenus no ypaBHEHUSIM XUMHUECKUX bubmuoreka [IOK
peakLuil, €ClIii OAUH U3 PEareHTOB CONECPKUT https://m.edsoo.ru/00ae1156
MIPUMECH

46 IlonsaTHe 0 KOPPO3UU METAJIIIOB bubmorexa LJOK

pp https://m.edso0.ru/00ae1278
bubnunorexa LIOK

at [Henowmpic meTanbt https://m.edsoo.ru/00ael4hb2

48 OKCuIbI ¥ THAPOKCUIBI HATPHS U KaJIUS Bubmuorexa LIOK

P p https://m.edsoo.ru/00ael4hb2

49 Ilenouno3eMenbHbIE METAIbI — KA U MarHui bubsmorexa LIOK

https://m.edso0.ru/00ae15e8

50 Baxueinme coeqMHEHUS KaJIbIIH Bubmorexa HOK

https://m.edso0.ru/00ae15e8
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51

O060011eHre ¥ cucTeMaTh3alus 3HaHUH

52 KécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHEHHS BH6J?HOTeKa HOK
https://m.edso0.ru/00ae1886
53 [IpakTrueckas pa§0Ta Ne 6 no teme "XKécTkocTh bubnuoreka [JOK
BOJIbI U METOJIbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuorexa [{OK
>4 AOMUHUT https://m.edSO(I)l.rUIOanlc64
55 AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHAA EH6J_IHOTeKa LHOK
https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
56 Kereso https://m.edsoé_.[ru/OanldSB
57 Oxcuppl, Tuapokcu bl U conu xenesa (1) u xenesza bubmmoreka [JOK
Un) https://m.edsoo.ru/00ae35e6
58 O0001IeHNe U CHCTeMAaTH3alNs 3HAHUN
o
59 iiii;ii:ﬁ::n%fbﬁiiaz rl[)(f T:;ZI iBax(Heﬁmne bubmoreia HOK
METAITB 1 MX COTHHEHTS https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
60 peaxkuui, eciiu OJJUH U3 PEareHTOB J1aH B N30bITKE bubmuoreka [IOK
WJIU COJIEPKUT NPUMECH. BrIunciaeHuss MaccoBoOi https://m.edsoo.ru/00ae1750
JIOJIA BBIXOJ1a TIPOJTYKTA PEAKIIUU
61 O0o001IeHNe U CHCTeMAaTH3aINs 3HAHUN
62 KonTponbnas padora Ne4 o teme «Baxneiiue
METaJIJTbl U UX COSTUHEHUS
63 BemiecTsa 1 maTepuansl B IOBCEIHEBHOW KU3HU but6mmoreka [IOK
YyeJoBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeab BH@HOTeKa HOK
https://m.edso0.ru/00ae4270
65 Ponb xumum B perieHnn 3K0JI0rHUecKux mpodaemM BH6J?HOTeKa HOK
https://m.edso0.ru/00ae4270
66 Pe3epBHblIit ypok. O600111€HNE U CHCTEMaTHU3alNs bubnmoreka [JOK

3HAHUH

https://m.edso0.ru/00ae0d0a
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67 PesepBHblil ypok. O60011IeHNE U CUCTEMATHU3alIHS 1 bubmmoreka [JOK
3HaHUHI https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O6001IeHHE U CHCTEMaTH3aIUs 1 bubnuoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9ch2
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Hopwmbl onleHuBaHusi y4eOHOT 0 npeaMera « XuMus»

Kpurepun onieHKH YCTHOT'O OTBETA.

OTMeTKa «5» CTaBUTCS, €CIIU:

- OTBET IMOJIHBIN U MPaBUJILHBIA HA OCHOBAaHWM U3YYEHHBIX TEOPUH;

- Marepual U3JI0KEH B JJOTUYECKOU MOCIEA0BATEIbHOCTH, TUTEPATYPHBIM S3BIKOM;

- OTBET CaMOCTOSTCIILHBIMN.

OtMmeTKa «4» CTaBUTCS, €CIIH;

- OTBET IOJIHBIYA U NMPABWIBHBIA HA CHOBAHUM U3YUEHHBIX TEOPHIL;

- Marepual U3JI0KEH B ONPEIEICHHON JTOTHYECKON MOCIeA0BATEIbHOCTH, IPHU ATOM

- JIOMYIIEHHI ABe-TPH HECYIIECTBEHHBIC OIMMMNOKH, HCTIPABJICHHBIC 110 TPECOOBAHHUIO YUUTEIIA.

OtMmeTKka «3» CTaBUTCS, €CIIU:

- OTBET IOJIHBIN, HO TIPH 3TOM JIOMYIIIEHA CYIIECTBEHHAs OMMOKa;

- WA OTBET HENOJIHBIM, HECBSI3HBIN.

OTMeTKa «2» CTaBUTCS, €CIIU:

- TpHU OTBETE OOHAPYKEHO HEMOHUMAHUE YUAIIUMCS COJIEpKaHUs YIeOHOro MaTepHaa;

- WU JOMYIIEHBI CYIIECTBEHHBIE OMMOKH, KOTOPBIC YUAIIUIICS HE MOKET UCITPABUTH MPU HABOJASIIHUX BOMPOCAX YUUTEIS;

- 10O MpU OTCYTCTBUHU OTBETA.

O11eHKa DKCIEPUMEHTAIBHBIX YMEHHUMH.

- OrleHKa CTaBUTCS HA OCHOBAHUM HAOIOJECHUS 32 yYAlTUMUCS B XOJI€ BBIMOJHEHUS MPAKTUUECKONU pabOThl U MUCHbMEHHOTO OTUETa
3a paboty. OTMeTKa «5» CTaBUTCS, €CIIH:

- paboTa BBINMOJHEHA MTOJTHOCTHIO U 0€3 OIMOOK, C/IeJIaHbl IPaBUIbLHBIC HAOIFOACHUS U BHIBO/IBI,

- OKCIEPUMEHT OCYIIECTBIICH M0 TJIaHy ¢ YIYETOM TpeOOBaHUM TEXHUKHU OE30MaCHOCTH U TIPaBUII

- paboTHI C BellleCTBaMU U 000PYyI0BAaHHUEM;

- TMPOSIBIICHBl OPraHU3alMOHHO - TPYJAOBBIE YMEHHUA, MOJIAEPKUBAIOTCS YUCTOTAa U MOPSIOK Ha pabodyeM MecTe, SKOHOMHO
UCIIONBb3YIOTCS] PEAKTHUBBI.

OtMmeTKa «4» CTaBUTCS, €CIIU:

- paboTa BBINIOJIHEHA MTPABUIIBLHO, CCNIaHbI MPABWILHBIC HAOIIOCHHUS U BBIBOJIBI, HO IPU 3TOM

- BKCHEPUMEHT IPOBEICH HE MOJHOCTHIO;

- WJIY JOMYIIEHbI HECYIIECTBEHHBIE OMMOKHN B paboTe ¢ BelecTBaMu U 000PYyI0BaHUEM.

OtMmeTKka «3» CTaBUTCS, €CIIU:




- paboTa BBINOJHEHA MPABWIBHO HE MEHEE, YeM HAaIOJIOBUHY, WJIU JOMYyIIEHA CYIICCTBEHHAs OIMOKa B XOJi€ SKCIEPUMEHTA, B
00BsicHeHUH, B 0(hOpMIIEHUN pabOTHI, B COOJIIOJICHUN NPABWII TEXHUKU O€30MAaCHOCTH NpU paboTe ¢ BeliecTBaMu U 000pYJOBaHHEM,
KOTOpasi HCIIPABJISAETCS 10 TPEOOBAHHUIO YUUTEIIA.

OTMeTKa «2» CTaBUTCS, €CIIU:

- JIomylleHbl Be (1 0oJee) CyIIEeCTBEHHbIE OIUOKHU B X0JI€ IKCIIEPUMEHTA, B OOBICHEHUH, B 0()OPMIICHHH PaOOTHI, B COOIIOICHUN
MpaBUJI TEXHUKUA 0€30MMaCHOCTH, KOTOPBIC YUAIIHICSA HE MOKET UCIIPABUTh Jaxe 10 TPeOOBAHUIO YUUTEIS;

- paboTa He BBINMOJHEHA, Y YYaIIerocs OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMEHHS.

O11eHKa YMEHHH pelaTh pacCUCTHLIC 3aa9H.

OtMmeTka «5» CTaBUTCSA, €CIIU B IOTUUECKOM PACCYXICHUU U PEIICHUHU HET OIIMOOK, 33a/1a4a penieHa parioHaAILHBIM CIIOCO00M;

OTMeTKa «4» CTaBUTCS, €CIM B JIOTHUYECKOM pACCYXIACHHU M pEIICHWH HEeT CYIIECTBEHHBIX OIMMOOK, HO 3ajaya pelieHa
HEpaIMoHAIBHBIM CIIOCOOOM, HIIH JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.

OtMmeTka «3» CTaBUTCS, €CJIM B JIOTUYECKOM PACCYXIACHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIEHA CYIIECTBEHHAsl OIIMOKa B
MaTeMaTUYECKHUX pacyerax.

OTtMeTKa «2» CTaBHUTCS, €CIIM UMEIOTCS CYIIECTBEHHBIC OIMMMOKH B JJOTHYECKOM PACCYXIACHUU W B PEIICHHUU;, OTCYTCTBYET OTBET Ha
3aJIaHueE.

Or1eHKa MUCHbMEHHBIX KOHTPOJIBHBIX paloT.

OTtMeTKa «5» CTaBUTCS, €CII: OTBET IMOJHBIA M IMPAaBHIIBHBIN, BO3MOKHA HECYIIECTBEHHAS OITHOKA.

OtMmeTKa «4» CTaBUTCS, €CIT: OTBET HETIOJIHBIN MIIM JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.

OtMmeTka «3» CTaBUTCS, €CIM: paboTa BBHIMOJHEHA HE MEHEE YeM HAIlOJIOBHHY, JOMYIEHa OJHA CYIIECTBEHHAs OIMMOKAa U MPU ATOM
JIBE-TPU HECYIIIECTBEHHBIE.

OtMeTKa «2» CTaBHTCS, eclii: paboTa BHITIOJIHEHA MEHBIIIE, YeM HAIOJOBHUHY HIIH COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OMIMOOK, TH00
paboTa HE BBITIOJHEHA.

[Ipu oreHKe BBIMOTHEHUS MHUCHMEHHOW KOHTPOJIBHOM pabOThl HEOOXOJMMO YYHTHIBaTH TpeOOBaHHS eAuMHOTO opdorpaduyueckoro
pexuma.

OreHKa TECTOBBIX PadoT.

TecTsl, cOCTOSIIIINE U3 MSTH BOPOCOB, MOYKHO MCTOB30BaTh MOCIIE U3YUEHUs KaX10T0 MaTepuana (ypoka). Tect u3z 10—15 Bonpocos
UCIOJIb3YETCS AJIs epruoandeckoro KoHTposis. Tect u3 20—30 BorpocoB HEOOXO0AUMO UCIIOJIB30BAThH ISl MTOTOBOI'O KOHTPOJIS.

[Ipu o1leHMBaHUM UCTIOJIB3YETCS CIIEYIONIas MIKaJa:

Jl71st TecTa U3 MATH BOIIPOCOB

- HET OIIHMOOK — OIIEHKa «5»;

- OJHa OIIMOKa — OIIEHKA «4»;

- JIB€ OIIMOKH — OIICHKA «3»;




- TpH OIMIMOKH — OLIEHKA «2».

Jns Tecta u3 30 BOIIPOCOB:

- 25—30 npaBUIBHBIX OTBETOB — OIIEHKA «5»;
- 19—24 npaBWIBHBIX OTBETOB — OIIEHKA «4»;
- 12—18 npaBUIBHBIX OTBETOB — OIEHKA «3»;



YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUJIAA YHEHUKA

» Xwumus, 8 xknacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AkimoHepHoe o01miectBo «M3aaTenbcTBoO
«IIpocBemenue»

« Xumus, 9 xknacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AkunoHepHoe o0mectBo «31aTenbcTBo
«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






