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INOACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o XMMUHU Ha YPOBHE OCHOBHOTO O0IIETO 00pa30BaHMs COCTaBJIEHA HA OCHOBE TPEOOBAaHMU K pe3ysIibTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 0011ero oopa3oBanusi, npeacraBieHHbIXx B DI'OC 00O, a Takke Ha ocHOBe (enepanbHoi paboueii
IPOTPaMMBbI BOCIIUTAHUS U C YIETOM KOHIICTIIIMY MPETIOAaBaHus y4eOHOTO peMeTa « XUMIs B 00pa3oBaTeIbHBIX Opranu3ausax Poccuiickoii
®denepanuu.

[Tporpamma 1o XUMHUH AT MPEICTABICHHUE O LENSX, OOMICH CTpaTeTHH 0OYYCHUS, BOCIIUTAHUS M Pa3BUTHS 00yUJAIOIIUXCSI CPEICTBAMU YU4EOHOTO
npeaMeTa, YCTaHABIMBAET 00s3aTeIbHOE TIPEAMETHOE COIepKaHue, IPeyCMaTPpUBAET paclpeieIeHue ero Mo KjaccaM u CTPYKTYPHPOBAHUE TI0
paszenaM U TeMaM MpOorpaMMbl IO XUMUH, ONPEAEISeT KOJIMYECTBEHHbIE U KAUECTBEHHBIE XapaKTEPUCTUKU COAEPIKAaHUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIFHOCTD U3YyUEHHSI XUMHH C YIETOM MEXKITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHUKH y4eOHOTO MPOoIecca, BO3PACTHBIX
0Cc00EHHOCTEH 00yUYaroLIMXCsl, ONPeAesieT BO3SMOXKHOCTH IIpeaMeTa AJis peain3alui TpeOOBaHUH K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTebHON IPOTPaMMBI HAa YPOBHE OCHOBHOTO 001IIeT0o 00pa30BaHus, a TaKkke TPeOOBaHMIA K pe3ysIbTaTaM 0OyYeHHUs] XUMHUH Ha YPOBHE IIeJel
U3yUYEeHHs IIPEeIMETa U OCHOBHBIX BUJI0B Y4€OHO-TI03HABATEIILHON AEATEIbHOCTH 00YYarOIIerocst o OCBOEHUIO Y4eOHOTO COJepKAHNUS.

3HaHue XUMHHU CIIy>)KUT OCHOBOM U1 (POPMUPOBAHUS MUPOBO33PEHUS 00YHAIOLIETr0Cs, €ro NpeICTaBIeHUH 0 MaTepUaIbHOM €MHCTBE MUPA, BAXKHYIO
POJIb UrparoT GopMUpyeMble XUMHUEH MTPEICTaBICHHS O B3aMMOIPEBPALICHUAX SHEPTUH U 00 3BOJIIOLIMY BEILIECTB B IPUPOJIE, O MYTAX PEIICHUS
r7100aJIbHBIX NMPO0JIEM YCTOWYMBOIO PA3BUTHS UEIOBEUECTBA — CHIPbEBOM, IHEPTeTHUECKOM, MUILEBON U 3KOJIOTHYECKON 0€30MacHOCTH, TPodiieM
3JIPaBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pean3allii BO3MOKHOCTEH I caMOpa3BUTHA U OPMUPOBAHUS KYJIbTYPbI IUUHOCTH, €€ 00Iel 1 (yHKIIMOHAILHOW I'PaMOTHOCTH;
BHOCHUT BKJIaJ B (OPMHUPOBAHUE MBIIUIEHUS] U TBOPUECKUX CIIOCOOHOCTEN 00YUaromuXcsl, HABBIKOB UX CAMOCTOSITEIbHOM yueOHOH e TeNbHOCTH,
HKCIEPUMEHTAIBHBIX M UCCIIE0BATEILCKUX YMEHNUH, HEOOXOAMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B IPOPECCUOHATILHOMN 1EATEIbHOCTH;
3HAKOMMT CO CHEeUU(UKOI HaAyYHOTO MBILIICHHS], 3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IUIsAZa HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, SIBJISETCS
OTBETCTBEHHBIM 3TaIloM

B ()OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00yUalOIIUXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHUECKOE 00pa30BaHUE 0OYUAIOLTHXCS.

JlaHHBIE HaTpaBJICHUS B O0YYCHUN XUMHUH 00€CTICUNBAIOTCS CIISIIU(PHUKON CoAepKaHusl yd4eOHOTO peIMeTa, KOTOPBIN SBIISIETCS IeJarorn4ecKu
a/IalITUPOBAHHBIM OTpa)keHHEeM 0a30BOI HayKH XMMHH Ha ONPEACIEHHOM dTare e€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHusl OPUEHTUPOBAH HA OCBOCHUE 00YUAIOIIUMHCS CUCTEMBI IEPBOHAYAIBHBIX MOHATHH XUMUH,
OCHOB HEOPIaHWYECKON XMMUU M HEKOTOPBIX OTJEJIBbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa copepkaHus IPorpaMMbl 0 XUMHUH ¢(hOpMUpPOBaHA HA OCHOBE CUCTEMHOI0 Noxoa K e€ nzydenuto. CozeprkaHue CKIIaAbIBaeTCs U3
CUCTEMBI IOHATHUN O XMMHUYECKOM 3JIEMEHTE U BELLIECTBE U CUCTEMBI MTOHATHH 0 XuMUu4eckoi peakuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
I10 IPUHLIMITY [TOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUNA PA3HOIO YPOBHSL:

ATOMHO-MOJICKYJIAPHOI'O0 YUCHUA KaK OCHOBEI BCET'0 €CCTCCTBO3HAHMA,

[Tepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOIO 3aKOHA XUMHH;

YUC€HUA O CTPOCHHUHU aTOMa U XUMHUYECKOU CBA3H,

— TpeACTaBJIEHUH 00 3JEKTPOIUTHUYECKOHN IUCCOLMALINY BEUIECTB B paCTBOPaX.

TeopeTnueckne 3HaHUS PaCCMAaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCJIEI0BATENILHO OT OJJHOTO
YPOBHS K APYrOMY, BBITIOJIHAS PYHKIIMH OOBSICHEHHS M TIPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS X BOBMOYKHOCTEH MPAKTUICCKOTO TPUMEHEHUS 1
MOJTyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl 0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABIECHUS O XMMHUECKON COCTaBIISIONICH HAyUYHOM KapTUHBI MUpa B JIOTUKE €€
CHUCTEMHOM IPUPO/IBI, IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOaM MO3HaHUs B Hayke. M3ydeHre XUMUH MPOUCXOIUT C MIPUBJICUCHUEM
3HAHWH U3 paHee U3YUYCHHBIX YUEOHBIX TPeaMeTOB: « OKpyxaromuid Mupy, «buonorus. 5—7 kinacce» n «dusuka. 7 Kiaacc.

[Tpu u3yyeHNr XUMHUHN MPOUCXOAUT HOPMUPOBAHNE 3HAHUN OCHOB XMMUYECKOI HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTUIECKON
JESTEIbHOCTH YeJIOBEKa U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOI KyJbTYphL. 3a/1ada y4eOHOTo MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHUI — BaKHEHIINX (DaKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX MOJOKEHUH, TOCTYIMHBIX 0000IIEHUI MUPOBO33PEHYECKOTO
XapakTepa, si3pIka HayKd, B IPUOOIIIEHUH K HAYYHBIM METOJIaM MO3HAHUS MTPH U3YUYEHUH BEIIECTB U XUMUYECKUX PEaKkiuil, B JOPMUPOBAHUU U
pa3BUTHU TIO3HABATEILHBIX YMEHUN U UX IPUMEHEHUHU B yUeOHO-TI03HABATEILHON U y4eOHO-UCCIIeIOBATENLCKOM NeATeIbHOCTH, OCBOSHUH MPaBUIT
0e301MacHOro OOpaleH sl ¢ BeECTBAMH B IIOBCEAHEBHON KHU3HU.

[Tpu u3y4yeHNr XUMHUH Ha yPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BAXKHOE 3HAUCHUE IPUOOPENTH TaKHe ENH, KaK:

— ¢hopMUpOBaHNE UHTEIUICKTYaIbHO PA3BUTOM TUYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO, COTPYAHUUYECTBY, CAMOCTOSTEIILHOMY MIPUHSITHIO PEIICHUIH,
CHOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSAM KHU3HHU;

— HampaBIEeHHOCTh 00yUYEHHUS Ha CHCTEMaTH4YeCKOe MPUOOIIEeHNE 00yUaONTUXCA K CAaMOCTOSATEIHbHON TTO3HABATEIILHOM IESATENHHOCTH, HAYYHBIM
METOJIaM TIO3HAHUS, (POPMUPYIOIIUM MOTHBAIIHIO M PA3BUTHE CTIOCOOHOCTEH K XUMUW;

— o0ecrniedeHne yCIOBHi, CTOCOOCTBYIONINX MPUOOPETEHUIO 00YUIAOIIUMHUCS OTIBITa PAa3HOOOPAa3HOM NEATEIILHOCTH, TO3HAHUS ¥ CAMOTIO3HAHHUS,
KIIFOYCBbIX HABBIKOB (KJ’II—O‘-I@BI)IX KOMHGTCHHHﬁ), HMCIOIUX YHHUBCPCAJIbHOC 3HAUYCHUC AJId PA3JIMYHBIX BUAOB ACATCIBHOCTH,



— ¢opmupoBanue o011el (yHKIIMOHAILHONW U €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHUCIIE YMEHHH OOBSICHATH U OLICHUBATH SIBIICHUS
OKpY’aroIlero MUpa, UCIoJIb3ysl 3HAHUS U OTIBIT, TOJIyYEHHBIE IPU U3yUYEHUU XUMUH, IPUMEHATh UX IIPU PEILICHUHU PoOeM B IOBCETHEBHOM KU3HU
U TPYZIOBOU I€ATENBHOCTH;

— ¢opMHpOBaHUE Y 00YJarOIIUXCsl TYMAHUCTHYECKUX OTHOIICHHUH, TOHUMAHUS IEHHOCTH XUMUYE€CKUX 3HAHUHN JIJIsl BRIPAOOTKH SKOJIOTHUECKH
11e51eco00pa3HOro MOBECHHUS B OBITY M TPYAOBOMW JAEATEIBHOCTH B IIEIISX COXPAHEHHS CBOETO 3/I0POBbSI U OKPY’KAIOIIEH PUPOAHOM Cpelbl;— Pa3BUTHE
MOTHBALIMU K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE YCBOEHHUS 00IIEUETIOBEUECKUX [IEHHOCTEH, FOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOGHIIS M HANIPABICHHOCTH AaJbHEUIIET0 00yUeHHS.

OO6m1ee ynco 4acoB, OTBEACHHBIX U U3YyUYCHUS XUMUU Ha YPOBHE OCHOBHOTO 00111ero oopasoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COJAEP)KAHUE OBYYEHUA
8 KUIACC

ITepBoHayajbHBIC XUMMHYECKHE IOHATHSA

ITpenmer xuMun. Posie XUMHHM B XKU3HU YeI0BeKa. XUMHA B cucTeMe Hayk. Tena u Bemectsa. @usndeckre CBOMCTBA BEIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [loHsTre 0 MeToax nmo3HaHus B XMMuU. YncTele BemecTBa U cMecu. CriocoObl pa3zieieHus cMecen.

ATOMBI M MOJIEKYJIBI. XUMUYECKHUE 371eMEHTBI. CHUMBOJIBI XUMUYECKUX IEMEHTOB. [IpoCThIe U Cc10KHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.
Xumnueckas Gopmyiia. BaleHTHOCTh aTOMOB XUMHUECKUX AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cOCTaBa BemecTB. OTHOCUTENbHAsI aTOMHAs Macca.
OTtHocuTenbHasE MOJIEKYJIIpHAst Macca. MaccoBast 10JI1s1 XMMUYECKOTO JIEMEHTA B COCIUHEHHH.

KonunuectBo BemiectBa. Moinb. Monsipaas macca. B3auMocBs3b KOIMYECTBA, MACChl M YMCIIAa CTPYKTYPHBIX eIMHUIL BelecTBa. Pacuérel mo popmynam
XUMHUYECKUX COCIUHEHHUMN.

®u3nyecKue U XUMUUECKHE ABJIEHUS. XUMHMUECKas peakus U €€ Npu3HaKku. 3aKOH COXPaHEHHUsI MacChl BEUIECTB. XUMUYECKUE YPaBHEHHUSI.
Knaccugukarus XuMruueckux peakuuii (COeTUHEeHNs, pa3iokKeHus, 3aMeleHHs, OOMeHa).

XUMHYeCKHIl IKCIIEPUMEHT:

3HaKOMCTBO C XUMHYECKOU TOCY 101, MpaBMJIaMu paboThI B TaOOpaTOPHH U MpUEMaMu o0palieHus ¢ 1abopaTOpHBIM 000py10BaHUEM, U3YUEHUE U
onucanue (U3NYECKUX CBOWCTB 00pa3l0B HEOPraHUYECKUX BELIECTB, Ha0I0ieHne pu3nyYecKuX (IUIaBJIeHuEe BOCKA, TasHUE JIbJIa, paCTUPaHUE caxapa
B CTYIIKE, KUTICHUE U KOHACHCAIIUS BO/bl) U XUMHUECKUX (TOpEHHEe CBEUH, TPOKAIMBAHUE MEIHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIOTOM)
SBJICHUH, HAOJIIOICHNE U ONKMCAaHUE MPU3HAKOB IMPOTEKAHNUS XUMUUECKHUX pPeaKIUil (pa3ioKeHne caxapa, B3auMOIEHCTBUE CEPHOI KUCIIOTHI C



XJIopuioM Oapusi, paznoxenue ruapokcuaa meau (I1) mpu HarpeBaHuM, B3auMo/ieiicTBrE xene3a ¢ pactBopoM coiu meau (II), uzyuenue cnoco6oB
pasziesieHnsi CMecei: C MOMOIIIBI0 MarHnuTa, (GMIBTPOBaHUE, BHIMIAPUBAHNE, TUCTUILIALUS, XpoMaTorpadus, IpoBeIeHHEe OYUCTKH MOBApEHHOHN COJIH,
HaOJII0/IeHUE U OTIMCAaHKE PE3YIIbTATOB MPOBEACHUS OIBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MacChl, CO3/IaHUE MOJIENIel MOJIEKYI
(1rapocTep>KHEBBIX).

BaxHeiiimue npeacraBuTe/ M HEOPraHMYECKUX BeLeCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — anemeHT u npoctoe BeniecTBo. Haxoxienue kuciopoja B npupoje, pusndeckue u XuMHYeCcKue
cBoiicTBa (peakuu ropenusi). Oxcunpl. [Ipumenenne kucnopona. CriocoObl MOTYUYESHUST KUCIOPO/Ia B TAOOPAaTOPHH U MPOMBIIUIEHHOCTH. KpyroBopoT
Kkucaoposa B nmpupojie. O30H — ajuioTponHas MoauuKalys KUCIopo/ia.

TennoBoit 3¢ (hekT XUMUIECKOH peakinu, TEePMOXUMUYECKHE YPaBHEHNUS, K30~ M SHJAOTEPMHUUECKUE peakiiy. TOIUIMBO: yTroJib U MeTaH. 3arpsa3HeHne
BO3/1yXa, YCWJIEHUE MaPHUKOBOrO Y deKTa, pa3pylIeHHe 030HOBOIO CIIOSL.

Bomopon — anemenT u mpocToe BemecTBo. Haxoxxenrne Bogopoaa B mpupoie, (pu3ndeckue U XUMUIECKUE CBOMCTBA, MPUMEHEHHE, CITOCOObI
nosrydeHus. Kucnorsl u comnu.

MoutsipHbIit 00BEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHUSIM.

dusnueckue cBorcTBa BoAbl. Boga kak pactBopurens. PactBopsl. HacsleHHbIE 1 HEHACHIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTB BEHIECTB B BOJE.
MaccoBas 10151 BelllecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOIbI. OCcHOBaHMs. POk pacTBOPOB B MPUPO/IE U B JKU3HU YelloBeKa. KpyroBopoT Boibl
B IIpUpOJiE. 3arpsA3HEHNE IPUPOAHBIX BOJ. OXpaHa U OUYUCTKA PUPOJHBIX BOL.

Knaccugukanus Heoprannyeckux coennnennit. Oxcunpl. Knaccugukanus okcunos: coieodpasyonue (0CHOBHbIE, KUCIOTHBIE, aM()OTEPHBIE) U
HecoseoOpasyrone. Homenkinarypa okcnoB. dusznyeckue 1 XMuMUUECKUE CBOMCTBA OKCHIOB. [lomyueHne okcuioB.

OcnoBanus. Knaccuukanus ocHOBaHUI: ENOUN U HEPacTBOpUMbIE OCHOBaHUs. HoMeHkaTypa ocHoBaHui. Pu3ndeckue U XUMHUYECKUE CBOICTBA
ocHoBaHu. [loryueHre OCHOBaHMIA.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usnueckue 1 XUMHUYECKHe CBOMCTBA KUCIOT. Psi akTMBHOCTH MeTauioB H.

H. bekerosa. [lomydyeHnue Kucmior.

Comu. Homenknarypa coneil. @u3nueckue 1 XUMUYeCKue cBoicTBa coiiell. [lomyuenue coen.

['eneTnyeckas CBSI3b MEXAY KiIacCaMHU HEOPTraHUUECKUX COECAMHEHUH.

XUMHYECKHH IKCIIEPUMEHT:

KauyeCTBEHHOE OIpEIeNICHUE COAEepKaHMsI KUCIOpoa B BO3/lyXe, IOJyYeHUe, coOMpaHue, paclio3HaBaHUE U M3yUYE€HHE CBOMCTB KUCIOPOAA,
HaOJIr0/IeHNe B3aMMOACHUCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBHUSI BOSHUKHOBEHHSI U TIPEKpaIleHHs TOpeHus (ToXkapa), O3HaKOMIIEHHE ¢ 00pazlamMu
OKCHJIOB U OINHMCAaHUE UX CBOICTB, MOJIy4eHHE, COOMpaHNe, pacliO3HaBaHUE U U3YUYEHHE CBOMCTB BOJIOpOAa (TOPEHHE), B3aUMOIEHCTBHE BOIOPOA C
okcusioM Meau (II) (Bo3MOXKHO HCIIONB30BaHUE BUAECOMATEPHAIIOB), HAOIOJeHHE 00Pa3lioB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIEIOBaHHUE
0COOEHHOCTEHN PACTBOPEHHUS BEIIECTB C PA3IMYHON paCTBOPUMOCTHIO, IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIeH PaCTBOPEHHOTO



BEIIIECTBA, B3aMMO/ICHCTBHE BOJIBI C METAJIaMH (HATPUEM U KajbliieM) (BO3MOXKHO MCIIOJIb30BaHUE BUAEOMATEPHAIIOB), HCCIIEJOBAaHUE 00pa3IOB
HEOPraHMYECKUX BEIIECTB PAa3IMUHBIX KJIACCOB, HAOIIOIEHNE N3MEHEHHS OKPACKH MHAWKATOPOB B PACTBOPAX KUCIIOT U MIETOYCH, N3yUeHHE
B3auMozeiicTBus okcuaa meau (I1I) ¢ pactBopoM cepHOM KHUCIOTHL, KUCIOT ¢ METAJIIAMM, PEAKIUI HEUTpaJIN3aluy, IOJyUYEeHUE HEPACTBOPUMBIX
OCHOBaHHUH, BBITECHEHUE OJJHOTO METajlIa JPYTUM U3 pacTBOPA COJIM, PELIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHeimme Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Ilepunoanyeckuii 3axon u [lepuonnueckas cucrema xumuueckux 3jeMeHToB JI. . MenpeneeBa. Ctpoenne aToMoB. XUMHUYeCKasi CBSA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIEC PeaKMU

[IepBble NOMBITKY KJIaCCUPHUKAUU XUMUYECKUX AIeMEHTOB. [IoHATHE O Tpynmax CXOAHBIX AIEMEHTOB (ILEIOYHbIE U IEIT0YHO3EMEIbHbIE METAIIbI,
raJIOr€Hbl, UHEPTHBIE Ia3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUIBI U THIPOKCH/IBI.

[Tepunonnueckwuii 3akoH. [lepuonnueckas cuctema xumudeckux 3nemenToB Jl. V. MenneneeBa. KopoTkonepuoHas u JIMHHOTIEPUOIHAST (POPMBI
Ilepuonnueckoii cucreMbl XuMU4eckux 31eMeHToB [l. M. Menneneesa. [lepuons! u rpynnsl. @U3HM4eCKU CMBICIT TOPSIIKOBOTO HOMEPA, HOMEPOB
IIEPUOJA U IPYIIIBI DJIEMEHTA.

Ctpoenue atoMoB. CoctaB aToMHBIX sijiep. M3oTonbl. DnekTpoHsl. CTpoeHUe 3JeKTPOHHBIX 000JI04€K aTOMOB MEPBBIX 20 XUMUYECKUX IIEMEHTOB
ITepnognueckoit cucrems! J. 1. MenneneeBa. XapakTepucTHKa XMMHYECKOTO 2JIEMEHTA IO €T0 NMosIokeHuIo B [lepuonnyeckoii cucreme /1.

H. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMSI pailyca aTOMOB XUMUYECKUX IEMEHTOB, METAJUINYECKUX U HEMETAJIIMYECKUX CBOMCTB 110 IPYIIIaM U IIEPUOIaM.
3nauenue [lepuonnyeckoro 3akoHa u I[lepuoguueckoil CUCTEMbl XUMUYECKUX JIEMEHTOB JJIs Pa3BUTHS HayKH U npakTtuku. /. 1. Mennenees —
YYEHBIN U IPAKIAHUH.

Xumnueckas cBs3b. KoBangeHTHas (mosipHas U HENOJSAPHAs) CBA3b. DIEKTPOOTPULIATEIBHOCTh XMMUYECKHUX 3JIEMEHTOB. MlOHHas CBSI3b.

Crenensp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakMU. [Iporiecchl okucienns n BoccTaHoBIEHN. OKUCIUTENN U BOCCTAHOBUTEIH.
XuMH4ecKuii IKCIIEPUMEHT:

u3yuyeHre o0pasIoB BEIIECTB METAIIOB U HEMETAJIJIOB, B3aUMO/ICHCTBIE THAPOKCHIA IMHKA C PACTBOPAMU KUCIIOT U IIEJIOUEH, TPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakLuil (TOpeHue, peakiuy pas3ioKeHHsl, COSMHEHUS ).

Me:xnpeamerHblie CBA3H

Peannzanus MeXnpeaAMETHBIX CBA3€l MPU U3yUEeHUH XUMHUU B 8 KJ1acce OCYLIECTBISIETCS Yepe3 UCIOb30BaHue Kak OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUH, TaK U NOHATHUH, SIBJISAIOIINXCSA CUCTEMHBIMU I OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKJIA.

OO01me ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3, KIacCU(PHUKAIM, TEPUOTUIHOCTD, HAOIIOICHHE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBJICHNUE.

®du3nka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOIIbI, PATMOAKTUBHOCTb, MOJIEKYJIA, dJIEKTPUYECKUAN 3apsl, BEIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSTHUE BEILIECTBA, a3, (U3NUecKUe BETUUYHUHbI, €UHUIIBI U3MEPEHHSI, KOCMOC, IIIaHEThI, 3BE3/1b1, CoHIIE.



buonorust: porocunres, npixanue, 6uochepa.
['eorpadus: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIbI, MOJIE3HBIC UCKOMAEMbIE, TOTIITMBO, BOJHBIC PECYPCHI.

9 KJIACC

BeuecTBo M XMMHYeCKas peakuus

[lepuonnueckuii 3akoH. [lepuonuueckas cucrema xumudeckux sneMeHToB 1. . Menneneera. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHX AJIEMEHTOB IEPBBIX TPEX NEPHOIOB, KaIus, KaJbLUA U UX COCIMHEHUN B COOTBETCTBHUH C ITOJIOKEHUEM IJIEMEHTOB B
Ilepnonnueckol cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKON CBS3U. THIBI KPUCTAITUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTATITMYECKOMN
PEIETKN ¥ BUJIa XUMUYECKOH CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEeUIECTB. XUMUYECKUE CBOMCTBA BELIECTB, OTHOCAILIUXCS K PA3IMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHU I, TEHETUYECKAsI CBSA3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanus XuMHUYeCKUX peakluid Mo pa3INyHbIM MPU3HAKaM (IO YUCIY M COCTaBY yUaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3P dEKTy,
10 U3MEHEHHUIO CTENEeHe OKUCIECHUSI XUMUYECKUX JIEMEHTOB, 10 00PaTUMOCTH, M0 YYaCTHIO KaTaau3aropa). DK30- U SHAOTEPMUUYECKUE PEAKIIIH,
TEPMOXUMHYECKUE YPABHEHHUS.

[TonsiTue o ckopocTr XUMHUYECKO# peakuuu. [lonsarTue 06 oOpaTUMBIX U HEOOPATUMBIX XMMHUECKUX peakuusx. [loHsaTne o roMOTeHHbIX U
reTeporeHHbIX peakuusax. [lonsatue o katanuse. IlousaTue o0 XumudeckoM paBHOBecUU. PaKTOPBI, BIUAIOIINAE HA CKOPOCTh XUMUUYECKOU PEAKLIMU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH, SJIEKTPOHHBIN OaJaHC OKHCIUTEIbHO-BOCCTAHOBUTEILHOM peakiuy. CocTaBieHne ypaBHEHUH
OKHUCJIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTHUECKON TUCCOLMALMU. DIEKTPOIUTHI U HEANEKTPOIUThL. KaTnoHsl, aHMOHBI. MeXaHU3M TUCCOLMALUN BELIECTB C Pa3IMYHbIMU
BUJaMU XUMHU4ecKoil cBsa3u. Crenenp auccounanuu. CuiabHbIE U ClIa0ble 3JeKTPOIHUTHI.

Peaxiun noHHOTO 0OMeHa. Y CIIOBUS MPOTEKAHMsI peaKifii HOHHOTO 0OMEHa, TIOJHBIE U COKpAIIEHHBIC HOHHBIE YpaBHEHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBaHMH M COJIEH B CBETE MPEICTaBICHUI 00 3JIEKTPOIUTHYECKOM nucconuannu. KauecTBeHHbIe peakiinu Ha HOHBL. [loHsATHE 0 TuApOIN3e
COJIEH.

XUMHYECKHH IKCIIEPUMEHT:

03HAaKOMJIEHHE C MOJEJIIMUA KPUCTATIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U aamasa), CJI0KHBIX BEIIECTB
(xJopuaa HATPUS ), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peaKkIuy OT BO3JCHCTBUS pa3IMUHBIX (PAKTOPOB, NCCIIEIOBAaHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, MpoIiecca AUCCOUAIIMH KUCIIOT, LIeJIouel U cojeil (BO3MOKHO MCIOIb30BaHUE BUJIE0 MATEPHAJIOB),



IPOBE/ICHUE ONBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUs PeaKkLuii HOHHOro oOMeHa (0Opa3oBaHUe 0CajiKa, BbIJICIEHUE ra3a, 00pa3oBaHue
BO/JIbI), ONIBITOB, WITIOCTPUPYIOIMINX MTPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue, peakiuy pa3ioKeHHs, COSAMHEHUS),
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIMii Ha HOHBI, pellIeHHE SKCIIEPUMEHTAIbHBIX 331a4.

HemeTaJuibl U UX cOeTUHEHUS

OO0mas xapakTepucTiKa raoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTeTeHU OKucieHus. CTpoenue u (u3ndeckue CBOWCTBA MPOCTHIX
BELIECTB — I'aJIOTEHOB. XMMUYECKUE CBOWCTBA HAa MPUMEpE XJIopa (B3aUMOEHCTBHE ¢ MeTaJlJIaMH, HEMETAJIJIaMU, LIeJI04aMu). XJIOPOBOIOPO/.
ComnsiHast KMCIIOTa, XMMMUYECKHUE CBOMCTBA, MOJIy4eHUE, MpuMeHeHue. [leficTBre Xopa U XJIOpOBOIOpOa Ha OpraHu3M uesioBeka. Baxkuelime
XJIOPU/IBI  UX HAXOXKJCHHUE B TIPUPO/IC.

OO0mas xapakrepucTika 371eMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE cTeNeHn okuciaeHus. CTpoeHne u pusnyeckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPBI. AJUIOTPOITHBIE MOAM(DHUKAIIMN KUCIOPOaa B cepbl. XUMHUYECKHE CBOMCTBA cephl. CepoBOIOPO,
cTpoeHue, pru3nyeckre u XuMudeckne cBoucTBa. OKCHJIBI Cephl KaK MPEeACTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KHCIoTa, (pU3HIecKue u
XMMHYECKHE CBOMCTBA (001I1Me KaK TPEeICTAaBUTEINS Kilacca KUCIIOT U crienn(puieckre). XMMHUUECKUe peakiiHy, JIeXkKaliue B OCHOBE IPOMBIIIUIEHHOTO
crocoba nosydeHus cepHoi Kuciotel. [Ipumenenne cepHoit kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
cephl U e€ COETUHEHUH B pHpoJie. XUMHUUECKOE 3arpsA3HEHUE OKpYXKaroIlel cpesibl COeTUHEHNUIMU cepbl (KHMCIOTHBIE 10K, 3arps3HEHUE BO3IyXa U
BOZI0OEMOB), CITOCOOBI €T0 TTPEIOTBPAIICHUS.

OOwas xapakTepucTHKa 371eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIe CTEIIEHH OKUCIIEHUs. A30T, paclpoCTpaHEeHHE B
npupoze, Gpuzndeckrue 1 XumMuueckue cBoiictsa. Kpyrosopor asora B npupojie. AMMHaK, ero Gpu3n4eckue 1 XMMUYECKHE CBOMCTBA, IOJIyYeHHE U
npumeHenue. Coau aMMOHUS, UX (PU3MUECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHHne. KauecTBeHHas peakiusi Ha MOHbI aMMOHUS. A30THast KMCJIOTa,
e€ nosryuenue, GpU3NUECKUE U XMMUUYECKHE CBOMCTBa (001IMe KaK MPeICTaBUTENs Kilacca KUCIIOT U cnenndudeckue). Vicnoab3oBaHne HUTPATOB U
coJieif aMMOHUS B KaUueCTBE MUHEPAIbHBIX YI00peH!. XMMHUYECKOoe 3arpsi3HeHHE OKPY>KalolIel cpe/ibl COSAMHEHUSMH a30Ta (KUCIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/yXa, MOYBbI U BOJ0EMOB). Docdop, anoTponHsie Moaupukanum Gocdopa, puzndyeckue u xummuueckue cpoiicrsa. Oxcun pochopa
(V) u pochopnas kucnota, puznveckue 1 XUMHIECKUE CBOICTBA, nmonydenue. Vcnoiabp3oBanue GpochaToB B KaueCTBE MUHEPATIBHBIX yI00pEHUH.
OO6was xapakrepucTika 31eMeHToB [VA-rpynmnbel. OCOO€HHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIICHUA. YTIIEPO, TIOTPOIHbIE
MOU(HUKAIMN, PACIPOCTPAHEHUE B IPUPOJIE, (PU3NIECKHIE U XUMUUECKUe cBoiicTBa. Ancopouus. Kpyrosoport yriepoaa B npupoae. OKCHIbI
yriaepoja, ux (pu3ndeckre 1 XuMHUUECKUE CBOMCTBA, IEHCTBHE HA )KUBBIE OPraHU3MBI, TIOJTYYECHUE U IPUMEHEHHE. DKOJIOTHYECKUE TPOOIIEMBI,
CBsI3aHHBIE ¢ OKcuoM yraepoaa (IV), rumoresa rimodaapHOrO MOTEIICHUS KIIMMAaTa, TapHUKOBEIN 3D QekT. YrompHas KUCIOTa U €€ COJTH, HX
¢du3nueckre U XMMUYECKHE CBOMCTBA, MOJyueHHe U mpuMeHenue. KauecTBenHas peakiys Ha KapOoHaT-HOHbI. Vcnonap3oBaHne KapOOHATOB B OBITY,
MEIUIIHE, TPOMBIIIJICHHOCTH M CEITCKOM XO3SHCTBE.

[TepBoHayaIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMX yriiepoaa (MeTaH, 3TaH, TUICH, alleTUIICH, STaHOJ, TIUIEPHH, YKCYCHAs
kuciuota). [IpupogHble HCTOYHUKH YIIIEBOAOPOIOB (YToJib, IPUPOIHBIN ra3, HeQTh), MPOAYKTHI UX NepepadboTku (OEH3UH), UX POJb B OBITY U



MPOMBIIIICHHOCTH. [ToHsATHE 0 OMONIOTHUYECKH Ba)KHBIX BEIIECTBAX: KHUpaX, OeNKax, YIIIeBOAaX — U UX POJIH B JKU3HH 4YelloBeka. MaTepuanbHOe
€JIMHCTBO OPTraHUYECKUX M HEOPTAHUUECKUX COCTUHEHUH.

Kpewmuuii, ero ¢puznueckne 1 XUMUYECKHE CBOMCTBA, TToNyueHue U npumMeHeHne. CoefMHeHNs KpeMHus B ipupojie. OOmiue npeacTaBieHus: 00 OKCHie
kpemuus (IV) u kpemuueBoi kuciore. CUIMKATHI, MX UCIIOIB30BAHUE B OBITY, B IPOMBIIUICHHOCTH. BaskHeine cTpouTebHbIe MaTEPUAIIbL:
KepaMHKa, CTeKJIO, [IEMEHT, 0ETOH, kele300eToH. [IpobaemMbl 6€30MacHOTO UCTIOIH30BAHUS CTPOUTEIHHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HHU.
XuMHYECKH IKCIIEPUMEHT:

U3y4eHre 00pa3IoB HEOPraHUIECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, POBE/ICHNE KAYSCTBCHHBIX PEaKIIUi Ha XJIOPH/I-UOHBI M HAOJIOICHNE
MPU3HAKOB MX MPOTEKAHUS, OTIBITHI, OTpakaroue GU3NIeCKue U XMMHUIECKUE CBONCTBA TAJIOTCHOB M KX COSTMHEHUH (BO3MOYKHO MCITOJIh30BaHUE
BUJICOMATEPHAJIOB), 03HAKOMJICHHE C 00pa3IaMy XJIOPHUIOB (TAJIOTCHHUIOB), 03HAKOMJICHHE C 00pa3IiaMu cephl U €€ COSTMHEHUSIMU (BO3MOKHO
HCIIOJIb30BaHUE BUI€OMaTeprasoB), HaOIIOJeHHE Mpoliecca O0YTIIMBaHUs caxapa Mo AecTBHEM KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yUYeHUE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOU KHUCIIOTHI, MPOBEACHUE KaYeCTBEHHON PEaKIuy Ha CyJIb(aT-uOH U HAOII0JeHUE TTPU3HaKa €€ MPOTEKaHUS,
O3HaKOMJICHHE C PU3NYECKUMH CBOMCTBaMU a30Ta, (hocdopa 1 UX COeTUHEHHH (BO3MOKHO HCIIOIb30BaHUE BHIEOMATEPUAIIOB), 00pa3liaMy a30THBIX U
dbochopHBIX yI00peHuid, ToTydeHre, COONpaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB aMMHUaKa, MPOBECHNE KaueCTBECHHBIX PEAKIUi HA HOH
aMMOHHUS U (hocdaT-uOH U U3yUYEHHE NMPU3HAKOB UX MPOTEKAHUS, B3aUMOCHCTBIE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C MEIbIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAJIOB), U3yUYE€HUE MOJIEIeH KPUCTAINTMYECKUX PEeIETOK anmasa, rpaduTa, pysiepeHa, 03HaKOMIIEHHE C MPOLIECCOM
azcopOLuy pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIIEM M YCTPOHCTBOM MPOTHUBOTA34, MOJy4YeHHEe, COOMpaHne, paclio3HaBaHUE U U3YUYCHHE
CBOICTB YIJIEKHCIIOTO ra3a, IPOBEJACHUE KaueCTBEHHBIX peakluii Ha KapOOHAT U CHIIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHMUS,
03HAaKOMJICHHE C MTPOYKLHNEN CUIIMKATHOW MIPOMBILIIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHele HeMeTauibl U UX
COETMHEHUS».

MeTa/ibl M MX COeUHEHUS

OO01mas xapakTepuCcTHKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU UX MOJI0KeHUs B [leproanueckoii cucreMe XMMHUECKHUX 3lieMeHTOoB /1.

N. MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTauoB. MeTannyeckas CBsI3b U METAJUIMUECKAsl KPUCTAIIIMYECKAs! peIETKA. DIEKTPOXUMUUECKHUM
P HanpsDKeHUN MeTaiioB. GU3NYECKUE M XUMUYECKHE CBOMCTBA MeTaluIoB. O01Iue criocoObl monydeHust MeTamioB. [loHsaTue o koppo3uu
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YyT'YH, JIOPATIOMUHUHN, OpPOH3a) U MX TPUMEHEHUE B OBITY U
MPOMBIIUIEHHOCTH.

[Ilenounbie MeTaiuibl: TONIO)KEeHUE B [lepronnueckoit cucreme xumuyeckux 3seMeHToB J1. 1. MenneneeBa, CTpoeHUE UX aTOMOB, HAX0XKIECHUE B
npupoje. dusnyeckne U XMMUYECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kaiust). OKCUABI U THAPOKCUIBI HATpUA U Kalus. [I[puMeHeHne menouHbIx
METAJUIOB U UX COECMHECHUM.



[IlenoyHO3€eMeENBHBIE METAIIBI MAarHUH U KaJIbLUi: noJokeHue B Ilepnonnueckoil cucreme xumudeckux anemeHToB . . Menneneesa, cTpoeHne ux
aTOMOB, HaXOXKJIeHUE B npupoje. Puznyeckrue 1 XUMUYECKUE CBOWCTBA MarHus U Kajblus. BaxxHelimme coeqMHeHNs Kanblus (OKCH, THAPOKCUT,
comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHus!.

AmomuHu#: onoxkeHue B [lepuonuueckoit cucreMe xumudeckux aneMmenToB [l. M. MenzeneeBa, ctpoeHue aTomMa, HaX0XI€HUE B PUPO/IE.
Ou3nUecKue U XMMUYECKHE CBOWCTBA aIFIOMUHMA. AM(OTEpHbIE CBOWCTBA OKCHIA U TUAPOKCHA ATFOMHHHUS.

Keneso: nonoxenue B [lepnoanueckoi cucreme xumuueckux aemeHToB J[. . Menneneesa, cTpoeHre aTomMa, HaX0XKJIeHHe B pupoe. Puzndeckue
U XUMHUYECKHEe CBOMCTBA xkene3a. Okcuabl, ruipokcuibl U conu xkenesa (I1) u xenesa (11I), ux cocras, cBoiicTBa U MOMydEHHUE.

XuMHYECKH IKCIIEPUMEHT:

O3HaKOMJICHHE ¢ 00pa3I[aMy METAJUIOB U CIUIABOB, X (PU3MYECKIMHU CBOWCTBAMH, U3yUEHHE PE3YIHTATOB KOPPO3HH METAIUIOB (BO3ZMOKHO
MCIIOJIb30BaHUE BUAEOMATEPUAJIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCH/IAa KaJbIUs U HATPHsl ¢ BOAON (BO3MOKHO HUCIIOJIb30BAHNE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHIE CBOMCTB KECTKON BOJIbI, IIPOLIECCa TOPEHUS JKee3a B KUCIOpoe (BO3MOXKHO UCIOIb30BaHUE BHI€OMAaTEpUAIOB),
MIPU3HAKOB MPOTEKAHMS KAaYECTBEHHBIX PEaKIMil Ha HOHBI: MarHus, KaJablvs, aTIOMUHNS, IMHKA, skerne3a (II) u xenesa (I11), meau (I1I), nHabnronenue u
OIMCaHKE MPOLECCOB OKPAIIMBAHUA IJITAMEHU HOHAMM HATPHsL, Kallusl ¥ KalblKs (BO3MOXKHO HCIIOIb30BaHUE BUIEOMATEPHAIIOB), UCCIIEI0BAaHUE
aM(pOTEepHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS U THAPOKCUIA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BaxkHelne MeTaibl 1 UX
COETMHEHUS».

XuMHSA U OKpPYKAKOLIas cpeaa

BemecTBa 1 MaTepuansl B MOBCEAHEBHOM )KM3HU YeloBeka. be3onacHoe Ucob30BaHue BEMIECTB U XUMUUECKHUX peakiiuii B ObITy. [IepBas moMomib
MIPU XUMHYECKUX 0XKOTax U OTPaBICHUSX.

XUMHYECKOe 3arpsi3HeHUE OKpY Karollel cpe/pl (TpeaesbHas JomyCcTUMasi KOHLIEHTpanus BeecTs, naiee — [1JIK). Pons xumuu B pemenun
HKOJIOTHUECKUX MPOOIIEM.

XuMH4ecKuii IKCIIEPUMEHT:

u3yueHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJTUMEPHBIE MATEPUAIIBI).

Me:xnpeamerHblie CBA3H

Peanmn3zanus MeXnpeaAMETHBIX CBA3€H MPU U3yYSCHUH XUMUU B 9 Kilacce OCYIIECTBISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX
MIOHSATHH, TaK U MOHATUH, SABJISIOIINXCS CHCTEMHBIMHU Ul OTAEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO011me ecTecTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CHHTE3, KITaCCU(PUKAIIHS, TIEPUOTUIHOCTD, HAOIIOICHHE,
HKCIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHHE, MOIETIb, SIBJICHHUE, ITAPHUKOBBIA 3P (PEKT, TEXHOIOTUS, MATEPUAIIBI.

®dusznka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PaJAMOAKTUBHOCTb, MOJIEKYJIA, FIEKTPUUECKUH 3apsijl, IPOBOJAHUKH,
MOJTYTIPOBOIHUKH, TUICKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TENI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, I'a3, PacTBOP, pACTBOPHUMOCTb,
KpUCTAJUIMUECKasl peII€TKa, CIUIaBbl, PU3NYECKUE BEIIMYMHBI, €IMHULIBI H3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COJHIIE.



Bbuonorus: ¢porocunTes, ApIxanue, 6uocgepa, SIKocucTeMa, MUHEpalbHbIe y100peHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTAaTeIbHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MHHEPAIIBI, TOPHBIE TIOPOBI, MOJIE3HBIE UCKOMIAEMbIE, TOTIIIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JlngHOCTHBIE PE3yJIbTaThl OCBOCHHS TIPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHMs JOCTUTAIOTCS B XO/€ O0yUCeHUSI XUMUH B €IMHCTBE YUCOHOU U
BOCITUTATEILHOM IEATEILHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU COILIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,
IPUHSTHIMH B 00I1I€CTBE MPaBHJIaMU M HOPMaMHU MOBEACHUSI U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MAIN3ALIUN
oOyyJaronuxcsi.

JIndHOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTH O0YUAIOIIUXCSI PYKOBOJCTBOBATHCS CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUN U paclIMpeHue
OTIBITA JEATEIHLHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YaCTH:

1) naTpuoTN4ecKOro BOCIUTAHUA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEIUI0, TOHUMAHUS 3HAYCHHUs] XUMUYECKOW HayKH B
JKU3HU COBPEMEHHOT0 00111eCTBa, CIIOCOOHOCTH BIAETh JOCTOBEPHON HHPOPMAIIHEH 0 MepeqOBhIX JOCTHKEHHUIX U OTKPHITUSIX MUPOBOIl U
OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILIECTBa;

2) rpa:kIaHCKOT0 BOCIIMTAHUS:

MPEJICTABICHUS O COLMATBHBIX HOPMaX M MPaBUIIaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOH, yueOHOMCCIIE0BATEIBCKOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHON ACSITENLHOCTU MIPH
BBITIOJTHEHUH YY€OHBIX, IO3HABATEIbHBIX 33/1a4, BHIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MMPOEKTOB, CTPEMIICHHS K
B3aMMOTNIOHMMAHUIO U B3aMOITOMOIIIH B MPOIIECCe ITON yueOHOH A TeTbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEICHUE U MIOCTYIIKH CBOUX
TOBapUIIEH C MO3UIIMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEACTBUI NOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMA:

MHUPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE U XUMHUECKOM peaKIMi, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJISIOIIUE OCHOBY JUISI IOHUMAHHMS CYIITHOCTH HAy9YHOH KapTUHBI MHUpPA, MPEICTABIICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIHI,
B3aUMOCBS35IX YEJIOBEKA C IIPUPOJHOM CPEIOil, O POIU XUMHH B IIO3HAHUU YTUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABIICHHBIE HA TIOJyYEHHE HOBBIX 3HAHUN 10 XUMHH, HEOOXOUMBIE /I 00BSICHEHUS HAOJII01aeMbIX TIPOIIECCOB U
SIBIICHUH, IO3HABATEIHLHON, MHPOPMAITMOHHOHN U YUTATEIBCKOM KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIHHON PA0OTHI C YIEOHBIMH TEKCTAMHU,
CIIPAaBOYHOU JIUTEPATYPOM, JOCTYITHBIMU TEXHHUECKUMU CPEICTBaMU NH(GOPMAITMOHHBIX TEXHOJIOTHI;



UHTEpec K 00yUeHHIO U TO3HAHUIO, JII0003HATEIEHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K caM00Opa30BaHUIO, IPOSKTHOM U HCCIIe10BaTEeIbCKON
NeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBIEHHOCTH U YPOBHS 00yUYEHHS B JalbHEHIIIEM;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHUC HECHHOCTH JXU3HHU, OTBCTCTBCHHOI'O OTHOIICHUSA K CBOEMY 3J0POBbIO, YCTAHOBKH Ha 3Il0p0BI:II>i 06pa3 KHN3HHU, OCO3HAHUC HOCJ'ICI[CTBI/Iﬁ u
HETIPUSATHE BPEIHBIX MMPUBBIYEK (YIIOTPEOICHHUS aJIKOT OIS, HAPKOTUKOB, KYPeHHS ), HEOOXOAMMOCTH COOJIIOICHUS TIPAaBUI O€30MaCHOCTH MIPH
o0pallleHnU ¢ XUMHUYECKUMU BEIIeCTBaMU B OBITY U PEaIbHOM KU3HU;

5) Tpya0BOIro BOCIUTAHMS:

MHTEpeC K MPAKTUUECKOMY U3YUYEHHIO Tpodeccuil U TpyJa pa3IuyHOro poja, yBaKeHHUE K TPy U pe3ybTaTaM TPYJIOBOU AESITEIbHOCTH, B TOM YHCIIE
Ha OCHOBE TIPUMEHEHUS TPEJIMETHBIX 3HAHUI 110 XUMHH, OCO3HAHHBIA BEIOOp MHIUBUIYATLHON TPASKTOPHH MPOJOIDKEHHS 00pa30BaHus ¢ yuE€TOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMUH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM MpoQecCHOHANbHOMN AeATEeIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPENE;

6) IK0JI0TMYeCKOro BOCIIMTAHUS:

HKOJIOTMYECKH 11€J1IecO000pa3HOe OTHOIICHHE K MPUPO/Ie KaK HCTOUHUKY KU3HU Ha 3emile, OCHOBE €€ CyIIeCTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 3/10pPOBOTO
u 6e3omacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PHM3MYECKOMY M IICUXHUYECKOMY 3/10POBbIO, OCO3HAHHE [IEHHOCTU
coOroeHHsI paBuIl 0€30IacCHOT0 MOBEIEHUs IPU paboTe ¢ BELIECTBAMHU, a TAKXKe B CUTYyaIHUsIX, YTPOXKAIOIIUX 30POBBIO U JKU3HHU JIOJCH;
CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOTy4YaeMble TPU U3YYSHUU XUMHH, IJI PEeIIeHuUs 3aa4, CBA3aHHBIX C OKpY>KaroIlel IpUPOTHOMN cpeaoH, s
MOBBILICHHS YPOBHS SKOJIOTHUECKOHN KYJIbTYpPbl, OCO3HAHUS ITI00aIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus NoCpeaCTBOM
METOJIOB XUMHUH, IKOJIOTUYECKOIO MBIIIICHHSI, yMEHMSI PyKOBOJACTBOBATHCSI UM B [TI03HABATEILHON, KOMMYHUKAaTUBHOM U COLIMAJIBHOM ITPaKTHUKE.

METANPEIJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBLACISAIOT 3HAUYUMBIE [T (DOPMUPOBAHHSI MUPOBO33PEHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOpus,
HPUHINIL, TUIIOTE3a, (PaKT, CUCTEMA, NIPOLIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax U
MO3BOJISIFOT HA OCHOBE 3HAHHUH M3 ATUX MPeaIMETOB (JOPMHUPOBATH MPECTABICHNE O LEIOCTHOW HAYYHOH KapTHHE MUPA, U YHUBEPCAJIbHBIC YUeOHBIE
JeiicTBus (Mo3HaBaTeIbHbIC, KOMMYHUKATHBHbIC, PETYISTUBHBIE), KOTOPhIe 00eCIeYnBatOT (POpMUPOBAHIE TOTOBHOCTH K CAMOCTOSITEIEHOMY
IUIAHUPOBAHMIO U OCYILIECTBICHUIO YY€OHOH 1EeATEIbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE TeHCTBUS
Ba3oBbie Jjornyeckue aeiicTBUA:



YMEHMSI UCTIOJIb30BaTh IPUEMBI JIOTHUECKOTO MBILIUIEHUS TP OCBOCHUH 3HAHUMN: PACKPHIBATh CMBIC XUMUYECKUX OHATUHN (BBIAEISTH UX
XapaKTepHbIE PU3HAKHY, YCTAHABIMBATD B3aUMOCBSI3b C APYTUMH MTOHATUSMH ), UCTIOJIb30BATh MOHITHUS JJIs1 OOBSICHEHHS OTJCIBHBIX (PAKTOB U
SBJICHU, BBIOMpPATh OCHOBAHMSI U KPUTEPUU JJIS KIIACCU(PHUKAIIMY XUMUYECKUX BEUIECTB U XUMHUECKUX PEAKLIUH, YCTAHABIMBATh TPUYMHHO-
CJIEJICTBEHHBIE CBA3M MEKIY 00BEKTaMU U3yUEHHUs, CTPOUTH JIOTUUECKUE PACCYKIACHUs (MHAYKTUBHbIE, IeyKTUBHbIE, 10 aHAJIOTUHN), J1€7aTh BHIBOIbI
U 3aKJIFOYCHUS;

yMEHHE NIPUMEHSTH B MPoLiecce MO3HAHUS MOHATHUS (IPEAMETHbBIE U METAaPEeIMETHbBIE), CHMBOIMYECKHE (3HAKOBbIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
IpeoOpa3oBbIBATh MIMPOKO NPUMEHSIEMbIE B XUMUHU MO/IEJIbHbBIE MPEICTABICHUS — XUMUUECKHH 3HAaK (CUMBOJ 3JIEMEHTA), XUMU4eckas popmyiia u
ypaBHEHHE XMMHYECKOH peaklliy — P pelIeHnH yueOHO-T03HaBaTENIbHbIX 33/1a4, C YUYETOM ATHX MOJIEIbHBIX NPEACTABICHUI BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUil, BHISBIATH O0IINE
3aKOHOMEPHOCTH, TPUUUHHO-CJIEICTBEHHBIE CBA3U U IPOTUBOPEUUS B U3y4aEMBIX ITPOLIECCAX U SBICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

YMEHHUE HCII0JIb30BaTh [10OCTABICHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA IIO3HAHUS, @ TAK)KE B KAUECTBE OCHOBBI U1 (POPMUPOBAHUS TMIIOTE3BI 110
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

nproOpeTeHue ONbITa MO IUIAHUPOBAHHIO, OPraHNU3alMU U IPOBEICHUIO YIEHNYECKUX SKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a X0JI0M Ipoliecca,
CaMOCTOSITEJIEHO ITPOTHO3UPOBATh €0 pe3yJibTaT, GOpMYIMPOBATH OOOOIEHHS U BBIBOBI 110 PE3yJIbTaTaM IPOBEAEHHOIO OIBITA, UCCIIEJOBAHUS,
COCTaBJIATH OTYET O MPOJIETAHHOM paborTe.

PatGora ¢ undopmanmeii:

yYMEHHUE BBIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIIUIO pa3IMYHBIX BUJOB U ()OPM IMPEJICTABICHHS, TOTYyYaeMyt0 U3 pa3HbIX
MCTOYHUKOB (HayYHO-TIIOMYJIIpHAs JINTepaTypa XMMHUYECKOTO COAEpP KaHus, CIIpaBOYHbIe OcoOus, pecypchl IHTepHeTa), KpUTHYECKU OLIEHUBATh
IPOTUBOPEUYHMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE NPUMEHATh Pa3INuHble METO/bI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(POPMALIMK U COOTBETCTBYIOIIMX JTaHHBIX, HEOOXOIUMBIX IS
BBINOJIHEHHSI YU€OHBIX U IMO3HABATEIbHBIX 33]]a4 ONPEeIEHHOIO THIIA, TPUOOPETEHHE OIbITAa B 00JIACTH MCIOIb30BAHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHMA, OBJIa/IeHUE KyJIbTypOi aKTUBHOTI'O HCIIOJIb30BAHUS Pa3IMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOUPATh
ONTUMANIbHYIO (hOpMY MpECTaBICHHS HHPOPMAIIMY M WIUTIOCTPUPOBATH PEIIaeMble 3314 HECJIOKHBIMU CXEMaMH, AUarpaMMaMH, IPYTHMHA
dbopmamu rpapUKU U UX KOMOUHAIMSIMU;

YMEHHE HCIIONb30BaTh U aHAJM3UPOBATh B IpOIIecce YIeOHON M MCCIIE0BATENILCKOM NesITeIbHOCTH HH(POPMAIIUIO O BIMSHUN POMBIIIJICHHOCTH,
CEeJIBCKOI0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOLEH IPUPOIHON CPEB.

KOMMyHI/IKaTHBHLIe YHuBEpCaJdbHbIC y‘leﬁHbIe JelCcTBHUA:



YMEHHsI 33/1aBaTh BOMPOCHI (B XOJIe Iuaiora u (WUin) IUCKYCCUH) MO CYIIECTBY 00CYKIaeMOii TeMBbI, (HOPMYJIUPOBATH CBOU MPEIIOKECHUS
OTHOCHUTCJIBHO BBIITOJIHCHUA HpGIIHO)KeHHOfI 3aJa4u,

YMCHUA NPCACTABJIATH NMMOJIYUCHHBIC PE3YJILTATHI IO3HaBaTeIbHOU ACATCIIBHOCTH B YCTHBIX U TIMCbMCHHBIX TCKCTAX; ACJIATh MIPE3CHTANIO PE3YyJIbTATOB
BBITIOJTHCHHSI XUMUYECKOTO IKCIIEPUMEHTa (JTA0OpaTOPHOTO OMBITA, TAOOPATOPHOH PaOOTHI IO UCCIICIOBAHUIO CBOKMCTB BEIIECTB, YIEOHOTO MPOCKTA);
YMCHUA yqe6H0r0 COTPpyAHUYCCTBA CO CBCPCTHHUKAMU B COBMECTHOM ITO3HABATCIHLHON 1 HCCH@HOB&TCHBCKOﬁ ACATCIIBHOCTHU ITPHU PCHICHUUA
BO3ZHHKAIOIINUX TTPOOJIEM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS TIO3UIMH (00CYXKIeHUSI, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHAILIUSI COBMECTHBIX JIEHCTBUH, OIIPEIEJICHNE KPUTEPUEB 10 OLIEHKE KaUeCTBa BBIIIOJIHEHHOUW paboThI U ApyTHE).

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSITEIBHO ONPENIETIATh eI NS TeIbHOCTH, TUTAHUPOBATh, OCYIIECTBIISATh, KOHTPOJHUPOBATh U IIPH HEOOXOIUMOCTH KOPPEKTHPOBATH
CBOIO JIEATEIHLHOCTH, BEIOUpaTh Hanbosee 3 (HEeKTUBHBIE CITIOCOOBI pelIeHUsT yUeOHBIX U MTO3HABATEIBHBIX 331a4, CAMOCTOSTEIFHO COCTABIISATh UITH
KOPPEKTUPOBATh MPE/IJIOKCHHBIN aIrOPUTM JICUCTBHUI MPU BBHITTOJIHECHUH 3aJJaHUH C YU4ETOM MOJYyYCHHSI HOBBIX 3HAHUH 00 M3ydaeMbIX O0OBEKTaX —
BEIIIECTBAX U PEAKIUAX, OIICHUBATH COOTBETCTBHUE TIOJYYCHHOTO PE3yJIbTaTa 3asBJICHHON 1€, YMEHHUE UCTIOJh30BaTh U aHAJTM3UPOBATh KOHTEKCTHI,
MpeyiaracMbie B YCJIOBUH 3aIaHU.

IMPEAMETHBIE PE3YJIBTATbBI

B coctage NPEAMCTHBIX PC3YyJIbTATOB IO OCBOCHUIO 00s13aTeIIbHOTO COACPpKaHuA, YCTAHOBJIICHHOI'O JTaHHOM (beﬂepanbﬁoﬁ pa60qel71 nporpaMMoﬁ,
BBIACIAIOT. OCBOCHHBIC O6y‘IaIOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUS U CIIOCOOBI HeﬁCTBHﬁ, cneun(bnqecm/le JJIA HpeHMCTHOﬁ obiactu ((XI/IMI/ISI», BHUbI
ACATCIIBHOCTH 1O MMOJTYYCHUIO HOBOT'O 3HAHUS, €0 UHTCPIPCTAIIUH, Hpe06pa30BaHmo 1 NPpUMCHCHUIO B Pa3JINYHBIX y‘le6HLIX " HOBBIX CUTYyallUAX.

K xoniy o0y4eHus B 8 kJjiacce mpeMeTHbIEC Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXXaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUIA:

* PACKpPBIBATh CMBICJI OCHOBHBIX XUMHUYECKHUX IIOHATUN: aTOM, MOJIEKYJIa, XMMUUECKUIN DJIEMEHT, IPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, CMECH
(onHOpOIHAS M HEOAHOPOHAS ), BAJIECHTHOCTh, OTHOCUTENbHASI aTOMHAsI U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBast 1051 XMMHUECKOTO JIEMEHTa B COSAMHEHUH, MOJISIPHBINH 00BEM, OKCHJ, KHCII0Ta, OCHOBaHHE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTENICHh OKUCIICHHSI, XUMUYECKask PeaKInsl, KIacCU(PHUKAIM PEaKINNA: peaKluu COeIMHEHHS, PEaKIIUU Pa3I0KeHNU,
peaKIMy 3aMeIleHus], peakui 00OMeHa, 3K30- ¥ SHAOTEPMHUUECKUE PEaKIiH, TeII0BOH 3(h(heKT peakuu, apo aToMa, JIEKTPOHHBIA CI0H
aToMa, aTOMHasi OpOUTalb, palyCc aTOMa, XUMUYECKas CBSA3b, MOJIIpHAsl U HEMOJIIpHAasi KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KaTHOH,
aHMOH, PacTBOP, MaccoBast 10Jis BellecTBa (IIPOLIEHTHAs! KOHLIEHTpal|sl) B pacTBOPE;

*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN U PUMEHSATH 3TU NOHATUS [IPU ONMCAHUH BELLECTB U UX IPEBPAIICHUN;



* HCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIHMKY Il COCTaBJICHUS (POPMYJI BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaKIIHiA;

* OIPEIENATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTENICHh OKUCIICHHSI SJIEMEHTOB B OMHAPHBIX COENHEHHUSIX,
MPUHAIICKHOCTD BEIIECTB K ONpeeNEHHOMY KJlaccy COelMHeHUH 1o (opMysIaM, B XUMUYECKOH CBsI3U (KOBAJIGHTHAS U HOHHAS) B
HEOPraHUYECKUX COCIUHEHMSIX;

* packpsiBaTh cMbIc [lepuoauueckoro 3akona [I. 1. Menneneesa: 1eMOHCTPUPOBATH IIOHUMAHKE IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MojoxeHus B [lepuonnyeckoil cucreme, 3aKOHOB COXpaHEHHsI MACChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJipo;

* ONHCHIBAThH M XapaKTepu3oBaTh TabaMuHyto hopMy lleprnonnyeckoil cuCTEMbl XUMHUECKUX 3JIEMEHTOB: Pa3NyaTh MOHATUS «TJIaBHAs
noarpymnmna (A-rpynma)» u «modounas moarpynma (b-rpymnma)y, Manbie u 60JbIIHe IePHUOIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPBIE UMEIOTCS B
tabmuue «Ilepuoanyeckas cuctemMa xumudeckux neMeHToB J[. 1. MeHnneneeBay ¢ 4nCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0LIee YUCIIO JIEKTPOHOB U PaclpelelIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

* KIaccupUIMPOBATH XUMUUECKUE 3JIEMEHThI, HEOPraHUYECKHE BELIECTBA, XUMHUECKUE peakUU (110 YUCILy U COCTaBY yYacCTBYIOUIMX B pEaKIH
BEIIECTB, 110 TEIJIOBOMY 3PPEKTY);

* XapaKTepH30BaTh (OMMCHIBATh) OOIIME XUMHUUECKUE CBOMCTBA BEIIECTB PAa3IMUHBIX KJIACCOB, OATBEPK/1asi ONIMCAHUE IPUMEpPaMHU
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOINX XUMUYECKUX PEAKIIMM;

* IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX KaUECTBEHHOI'0 COCTaBa, BO3MOXHOCTHU NPOTEKAHUS XUMUYECKUX NTPEBPALLEHUN B
Pa3IMYHBIX yCIOBUSIX;

* BBIYHUCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MacChl BEILIECTB, MACCOBYIO JTOJIF0 XUMHUUECKOT0 JIEMEHTa 1o (hopMyJie COeTMHEHHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJUTH PACYETHI II0 YPABHEHNIO XUMHUUECKON PEaKIINH;

* TPUMEHSATH OCHOBHBIE OTepallMM MBICIUTEIBHON NesITeIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 00001IeHne, CUCTEMAaTH3aLHIO,
KJ1acCU()MKALIUIO, BBISIBJICHNE IPUUNHHO-CIIEACTBEHHBIX CBA3EH — JUI N3yUeHHsI CBOMCTB BEIIECTB M XMMUYECKHX peaKluii, eCTECTBEHHO-
Hay4YHbIC METO/IbI TO3HAHUS — HAOJII0IEHUE, U3MEPEHUE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (pealIbHbIA M MBICIICHHBIH);

* Cclef0BaTh [IPaBUJIaM I0JIb30BaHUS XMMUYECKOHM MOCYI0M 1 T1a00paTOPHBIM 000pyI0BaHHEM, a TAKXKE MIPpaBUIaM OOpaleHHs C BEIECTBAMHU B
COOTBETCTBUH C MHCTPYKLHUSAMHU I10 BHITIOTHEHHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB 110 TOIYYEHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopo/a 1 KUCIIOpO/1a), IPUTOTOBICHUIO PACTBOPOB C OTNpeIeIEHHON MacCOBOM J01el pacTBOPEHHOTO BEILECTBA, MNIAHMPOBATH U MPOBOINUTH
XUMUYECKHE IKCTIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIOT C TOMOIIBI0 MHIMKATOPOB (JTakMyc, (eHon(TaIenH,
METUJIOPAHXK U APYTHE).

K xoniy o0y4eHus B 9 kjacce mpeMeTHBIEC PE3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPAXXaTh CPOPMUPOBAHHOCTH Y O0YUAFOIIUXCST YMEHUIA:



PaCKpBIBAaTh CMBICII OCHOBHBIX XUMUYECKHUX MTOHATUN: XUMUYECKUN JJIEMEHT, aTOM, MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO,
CJIO’KHO€E BELIECTBO, BAJICHTHOCTD, MIEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XMMUYECKasl PEaKLIHsl, XUMUYECKasl CBSA3b, TEIJIOBOMI

3¢ dEKT peakiuu, MoJb, MOJISIPHBIH 00BEM, PACTBOP, FIEKTPOIHUTHI, HEANEKTPOJIUTHI, JIEKTPOIUTHYECKAs TUCCOIHALINS, PEAKIITH HOHHOTO
o0OMeHa, KaTaJln3aTop, XMMUYECKOEe paBHOBECHE, 0OpaTUMbIEe U HEOOpAaTUMBbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIIH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCICHNE 1 BOCCTAHOBIICHHE, AJUIOTPONHS, aM(POTEPHOCTh, XUMHUYECKasl CBsI3b (KOBAJICHTHAsI, HOHHAS,
MeTaJJIn4eckKasi), KpucTaJlsInueckas pelérka, Koppo3usi METaJlIIOB, CIUIaBbl, CKOPOCTh XUMHUUECKON PEaKIUU, IPEIeIbHO AOMyCTUMAs
koHueHrpanus [IJIK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATHN U IPUMEHATH 3TU MTOHATHUS ITPU ONMCAHUY BEIIECTB M UX MPEBPALCHUM;
WCTIOJIh30BATh XUMHUUECKYIO CHMBOJIUKY JUISI COCTABJICHHUS (POPMYIT BEUIECTB ¥ YPAaBHEHUI XMMHUYECKIX PEaKInii;

OIIPEAEIIATH BAJIEHTHOCTD U CTEIICHb OKUCIEHHUSI XUMUYECKUX HJIEMEHTOB B COCUHEHMAX PA3IIMYHOTO COCTABA, IPUHAIICKHOCTD BEILIECTB K
orpeieIEHHOMY KJlacCcy COeUHEHHH 10 popMyJsiaM, BUJI XMMUUECKOH CBSI3U (KOBAJIEHTHAs, HOHHAs, METAJUINYECKasi) B HEOPraHUYECKUX
COEMHEHUSX, 3aps]] MOHA 10 XUMHUYECKO! (opMyIie, XapaKTep cpelibl B BOJHBIX paCTBOPAX HEOPIraHUYECKUX COCAUHEHUH, THII
KPUCTAJUIMYECKON peMIETKA KOHKPETHOTO BEIIECTBA;

packpsiBath cMblch [lepnonnueckoro 3akona /. 1. Menzaeneesa u 1eMOHCTPUPOBATH €r0 IOHUMAaHUE: ONUCHIBATh U XapaKTepU30BaTh
TabanuHyo popMmy [leproandeckoit cUCTEMBI XUMUUECKUX IEMEHTOB: pPa3IMyaTh MOHATHS «IJIaBHas NoArpynna (A-rpymmna)» u «noooyHast
noarpymnna (b-rpynmna)», Massle 1 60bIINE TEPUOABI, COOTHOCUTH 0003HAUEHHMSI, KOTOPbIE HUMEIOTCS B IEPUOINYECKOI TabIuIle, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOECHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi siipa, oOl1ee YUCIIO 3JIEKTPOHOB U paclpesieieHue UX 110
3JIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB JIEMEHTOB M UX COCIMHEHUH B Mpeieax MajblX IEPUOIOB U
[JIABHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(UITUPOBATh XMMUYECKHE HJIEMEHTBI, HEOPTaHMUECKUE BEIIECTBA, XUMUUECKHE PEaKIuH (110 YUCITY M COCTAaBY YUYaCTBYIOIIUX B PEAKLIUU
BEIIECTB, 110 TEIUIOBOMY 3(h(heKTy, M0 N3MEHEHHIO CTENEeHEeH OKHUCIEHUS! XUMUUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CIICU(PHUECKUE XUMUYECKIE CBOMCTBA IPOCTHIX M CI0XKHBIX BEIECTB, MOATBEPHKAasl ONMCAHHE
[IpUMEpaMU MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

COCTABJIAITh YPABHEHMS DJICKTPOJIMTUYECKON TUCCOLMALIMN KUCIIOT, IEJI0YEH U COJIEH, ITOJIHBIEC U COKPAIEHHBIC YPABHEHUS PEAKLIUA HOHHOTO
oOMeHa, ypaBHEHUS peakiuil, MOATBEPKIAIOIINX CYIIECTBOBAHNE T'€HETUYECKOM CBSI3U MEX/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMi IIOCPEACTBOM COCTABJICHUSI AJIEKTPOHHOTO OaiaHca ATUX PEaKIMii;
IIPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BOSMOKHOCTH IIPOTEKAHUS XUMUYECKUX IIPEBPALLICHUN B Pa3JIMYHBIX
YCIOBHUSIX;

BBIYHCIISITE OTHOCUTEIILHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MACChl BELIECTB, MACCOBYIO JI0JII0 XUMUYECKOT0 IEMEHTa 10 (hopMyJie COETUHEHHS,
MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE, IPOBOJINUTH PACUETHI II0 YPABHEHHUIO XUMHUYECKOW PEaKIIVH;



* coOxrofaTh MpaBuiia MOJIb30BAHUS XUMHUECKOHN MOCY10i 1 TabopaToOpHBIM 000pYyI0BAaHUEM, a TAKXKE MpaBUiIa OOpaIleHHsI ¢ BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIIUSMH IO BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYSCKUX OMBITOB TI0 TOJYYECHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECCTB
(amMmMuaka M yriieKucioro rasa);

* TPOBOAMTH PEAKITUH, TOATBEPKIAONINE KAYSCTBCHHBIN COCTaB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPH/I-, OPOMUI-,
noaun-, KapooHat-, hocdar-, CUIHKAT-, Cyab(haT-, TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS ¥ HOHBI U3YYECHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpaxX HEOPTaHMUECKUX BEIIECTB;

* TPHUMEHSTH OCHOBHBIC ONIEPAINH MBICIUTECIILHOM IEATETFHOCTH — aHAJIN3 U CHHTE3, CpaBHEHUE, 0000IICHHEe, CUCTEMATHU3aIIUIO, BEISBIICHHEC
MIPUYUHHO-CJICICTBEHHBIX CBS3CH — JIJIT M3yUCHUS CBOMCTB BEIIESCTB M XUMUICCKUX PEAKITUH, €CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS —
HaOJI0IeHNE, H3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peaTbHBINA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuectBo yacoB
Ne OnexkTpoHHbIe (LU(POBBIC)
HanmeHnoBanwue pa3aesioB ¥ TEM IPOrPaMMBI KonTponbHbIe [IpakTuueckue
/11 Bcero o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
Pa3nen 1. [lepBoHayanbHbIe XUMUYECKHE MOHATHS
1.1 XuMHsl — BaxkHast 00J1aCTh €CTECTBO3HAHUS U IPAKTHYECKOMN 5 1 bubmuoteka [IOK
" 1eATeIhbHOCTH YeTIOBEeKa https://m.edsoo.ru/7f41837¢
1.2 |BemecTBa M XUMHYECKHE PEAKITUN 15 1 bubmiorexa HOK
' Hl peak https://m.edsoo.ru/7f41837¢
Hroro mo paszaeny 20
Pasjen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BellECTB
butmmoreka [JOK
6
2.1 Bosayx. Kucnopog. [Tonstue 06 okcuaax hitps://m.edsoo.ru/7Tf41837¢
bubmuoreka [[OK
8
2.2  Bogopoxa.IloHsTHEe 0 KUCIOTax U COMAX hitps://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
5 1 1
2.3 Bopa. PactBopsl. [lonsiTHe 06 OCHOBaHUAX hitps://m.cdsoo.ru/7f41837c
. bu6nmmnoreka [JOK
11 1 1
2.4 (OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTMHEHUMN hitps://m.cdsoo.ru/7f41837c
Hroro no pasneny 30

Paspnen 3. Ilepuoanueckuii 3axoH U Ilepuoanyeckas cucreMa XUMHYECKHX

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

37eMeHTOB /I. U. MenneneeBa. CTpoeHne aTOMOB. XUMHYeCKAs

31 [Iepnonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMHUYECKUX 7 bubnmnorexa [JOK
" pnementoB JI. 1. Menneneea. CTpoeHue atoma https://m.edsoo.ru/7t41837¢
39 Xumudeckas cBa3b. OKHUCIUTENHLHO-BOCCTAHOBUTEIHHBIC 8 1 but6mmoreka [JOK

peaxiuu

https://m.edsoo.ru/7f41837c
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KomnuecTBo yacos
Ne DnekTpoHHbIE (IU(PPOBHIE)
HaumenoBanue pa3zenoB u TeM nporpaMmbl KouTtposnbHbie [IpakTnueckue
n/m Bcero o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
ViToro 1o paseny 15 bubmuoreka [[OK
https://m.edsoo.ru/7t41837¢
Pe3epBHOE Bpems 3 bubmiorexa HHOK
https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 3
9 KUIACC
KomnuuecTtBo yacos
Ne OnexTpoHHbIe (T(POBEIC)
HaumeHnoBanue pa3fenoB ¥ TeM IPOrpaMMBbI KonTponbHbIe [IpakTuyeckue
/1 Bcero o0pazoBaTeNIbHBIE PECYPCHI
paboThI paboThl
Paspnen 1. BemecTBo 1 XMUMHUYeCKHE peaKIUH
11 [ToBTOpeHue u yriry0iaeHne 3HaHUH OCHOBHBIX Pa3JeioB 5 1 bu6mmoreka [IOK
" Kypca 8 kiacca https://m.edsoo.ru/7t41a636
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIUA 4 bubmorexa [IOK
https://m.edsoo.ru/7t41a636
13 DIEKTPOIUTHYECKAs JUCCOIHAINS. XUMUYECKUE ] | | bubmuoreka [JOK
"~ ]peakiuu B pacTBOpax https://m.edsoo.ru/7t41a636
HWroro mo paszaeny 17
Pa3pen 2. HeMeTa/JILI M X CO€IHHEHUS
71 OO011ast XxapakTepUCTHKa XUMHUYECKUX 31eMeHTOB VIIA- 4 bu6mmoreka [IOK
" rpynmnsl ["amorensl https://m.edsoo.ru/7t41a636
29 OO611as XxapakTepucTUKa XUMHUECKHX 371eMeHTOB VIA- 6 1 bubnuotexa [JOK
" rpynnsel. Cepa u €€ coeuHEHUs https://m.edsoo.ru/7f41a636
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KonnuectBo yacos

Ne DnekTpoHHbIC (IU(PPOBLIE)
HaumeHnoBanue pa3zienoB U TeM nporpaMMsbl KoHnTposnbHbie [IpakTnueckue
1/ Bcero o0pa3oBaTelibHbIE PECYPCHI
paboThI paboThI

23 OO01ast XapakTepUCTHUKA XUMHUECKUX AJIEMEHTOB VA- 7 bu6nmoreka [IOK

™ rpynnsl. A30T, pochop 1 ux coeuHEeHus https://m.edsoo.ru/7f41a636
24 OO611as XxapakTeprucTHKa XUMHIECKHX 31eMeHTOB [V A- ] 1 ) bubmuoreka [[OK

"' rpynmbsl. YTIIepod ¥ KPEMHUH B UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Htoro no pazneny 25
Pa3nes 3. MeTanibl 1 X COeINHEHUS
3.1 |OO0mue cBOMCTBA METAJLIOB 4 Egg?;ﬁi?siorﬁn 412636
3.2 BaxHelmune METaUIbl U UX COSIUHEHUS 16 1 2 Egg;%ﬁiﬁiiorﬁn 112636
HWroro mo pasaeny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 |BemecTtBa u MaTepuaibl B )KMU3HHU UeIOBEKa 3 bubmoreia HOK

’ https://m.edsoo.ru/7t41a636
Hroro no paszuneny 3
PesepBHOE Bpems 3 brbnrorexa HHOK

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

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 6
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INOYPOYHOE IIVTAHUPOBAHUE

8 A, 8B, 8K
KomnuecTBo vacos
Ne [Hara DJeKTpOHHBIE IUPPOBBIE
Tema ypoka KoHntpoibHsle [IpakTnueckue
n/m Bcero u3yudeHus: |00pa3oBaTesIbHBIE PECYPCHI
paboThI padoThI
1 [Ipenmer xumuu. Ponp XuMun B )KU3HU YelloBeKa. Tena | bubmuoreka [JOK
Y BEIIECTBA https://m.edsoo.ru/ff0d210c
2 [lonsTHe 0 METOAAX TO3HAHUS B XUMUHU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
3 E£6a§g;1f;§ﬂnp§§§g;§ _oégi[]i):}}:;l; 2(1: iz%(());l;lle)pHmM 1 1 bubmorexa I[IOK
https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM»
4 Uucteie BemecTBa u cMecH. CIocOOBI pa3ieneHus | but6mmoreka [JOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 Paznenenue cmeceii (Ha mpuMepe OYUCTKH MTOBApEHHOM 1 bu6nuorexa LIOK
COJIN)» https://m.edsoo.ru/ff0d28c8
6  |IATOMBI U MOJIEKYJIbI 1 bubmiotexa LOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bu6mmoreka [JOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8  [TIpocTbic U CIIOKHBIE BEIIECTBA 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9  |ATOMHO-MOJEKYJSIPHOE yUCHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMUYECKas Butmiorexa [[OK
10 bopmyira. BaleHTHOCTh aTOMOB XUMHUYIECKUX 1

RJIECMCHTOB

https://m.edsoo.ru/ff0d2eae
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KomnmuectBo yacos

Ne Hara DIIeKTpOHHBIC ITUPPOBHIC
Tema ypoka Kontposnbhbie [IpakTrueckue
n/m Bcero U3y4YeHUsI |00pa30BaTENIbHbBIE PECYPCHI
paboThI paboThI

1 OTtHOocuTenbHas aToMHasi Mmacca. OTHOCHUTENbHAS 1 bu6mmoteka [JOK
MOJIEKYJIsIpHas Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 1075 XUMHAYECKOTr0 2JIEMEHTA B COSMHECHUH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d350c
13 |KonnuecTtBo BeniectBa. Mosb. MossipHas macca 1 Egggiﬁiﬁﬁgﬁ 045230

14 Dduznyeckue U XUMUUYECKUE SABICHUA. XUMHAYECKas 1 bubnuorexa [JOK
[peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U yCIIOBUs IPOTEKAHUS XUMUYECKHUX | bub6nuoreka LIOK
[peaKIuit https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpPaHEHUS MAacChl BELIECTB. XUMUYECKHE 1 bub6nuorexa LIOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88

17 BeruuciieHus KoIM4uecTBa, MacChl BEIIECTBA MO | bubmuoreka [JOK
YPaBHEHUSM XUMUYECKUX PEAKITAN https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMHUUeCKUX peakiuii (CoenHeH s, 1 bubnuoreka LIOK
[pa3IoKeHUs1, 3aMeIIeHUs, 0OMEHa) https://m.edsoo.ru/ff0d3{34

19 M. B. JIOMOHOCOB — y4EHBIN-IHIUKIIONEINCT. 1 bubnuoreka LIOK
O0001IeHNEe U cUCTeEMaTH3alus 3HAHUI https://m.edsoo.ru/ff0d40c4

20 KontponbHas padora Nel o reme «Bermiectsa u 1 1 bub6nuoreka LIOK
XUMUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290

1 Boznyx — cmech razoB. Coctas Bo3nyxa. Kuciaopon — 1 bub6muoreka [IOK
QJIEMEHT U MPOCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e

2 Pu3HYeCcKUe U XUMUUYECKUE CBOMCTBA KMCIOPOJA 1 bub6nuorexa LIOK
(peakiuu okucieHus, ropeHue). [lonsarue 06 okcumax https://m.edsoo.ru/ff0d4614

23 Crioco0bl TTOTydeHUsT KUCIIOpoa B T1abopaTopuu u 1 bubnuorexa [JOK
NPOMBIIIICHHOCTH. [IpumMenenue kucnopoaa https://m.edsoo.ru/ff0d497a

24 TemnoBoii 3P PEeKT XUMHUECKON PEaKLNH, TOHATHE O 1 bub6nuoreka LIOK
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KomnyecTBo yacos
Ne Hara DIIeKTpOHHBIC ITUPPOBHIC
Tema ypoka Kontposnbhbie [IpakTrueckue
n/m Bcero U3y4YeHUsI |00pa30BaTENIbHbBIE PECYPCHI
paboThI paboThI
TEPMOXHUMHUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/fR0d4790
SHIOTEPMHUYECKUX PEAKIIUIX
75 TommuBo (HedTh, yroiks U MeTaH). 3arps3HeHUE 1 bubmuorexa [JOK
BO3/IyXa, CIIOCOOBI €T0 MPEI0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a
2% [TomydeHue u codupanue KUCIopoaa, U3y4eHHe ero | bu6mmoteka [JOK
CBOWCTB. https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — aneMeHT U pocToe BELIECTBO. 1 but6mmoreka [JOK
Haxoxxnenne B mpupoje https://m.edsoo.ru/ff0d4dd0
3 dusnueckre 1 XUMHYECKHE CBOMCTBA BOAOPOIA. | bub6nuoreka LIOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [lonsATHE O KMCIOTaX U COJIIX 1 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 (Croco0bl momydeHus: BOAOPOAa B T1abopaTopuu 1 Eﬁi@ﬁiﬁiﬂﬁ/ F0d4ddo
31 [TonydeHue u codupanue BOIOpOa, U3YUCHUE €ro 1 bu6mmoteka [JOK
CBOWCTB https://m.edsoo.ru/ff0d4{42
32 MonspHusblii 00bEM ra3oB. 3akoH ABOraapo 1 Eﬁi@ﬁzﬁ(ﬁgﬁ/ 05426
33 Brrunciienus 00bEMa, KOJIMYECTBa BEIeCTBA ra3a 1o 1 bub6moreka [JOK
€ro N3BECTHOMY KOJIMYECTBY BEIIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruricnenus 00bEMOB ra3oB M0 YPaBHEHUIO PEaKIUU 1 bub6muoreka [IOK
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHI ra30B https://m.edsoo.ru/ff0d5708
35 @usnyeckue U XUMUYECKUE CBOMCTBA BOJIbI 1 bubmorexa IIOK
https://m.edsoo.ru/ff0d587a
36 (CocraB ocHoBanwmii. [ToHsiTHE 00 MHAMKATOPAX 1 Eggilf/ﬁiiﬁgﬁ/ F0d59¢2
37 Bopa kak pactBoputenb. HackieHHbIe 1 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790

KomnmuectBo yacos

Ne Hara DIIeKTpOHHBIC ITUPPOBHIC
Tema ypoka Kontposnbhbie [IpakTrueckue
n/m Bcero U3y4YeHUsI |00pa30BaTENIbHbBIE PECYPCHI
paboThI paboThI
HEHAaChIILIEHHbIE pacTBOPbI. MaccoBas /107151 BeIlleCTBa B https://m.edsoo.ru/ff0d5b40
pacTBope J//m. )
[IpakTuueckas padora Ne 2 o teme «lIpuroroBnenue Butmiorexa [[OK
SHHOIA i i 1 1
38 PacTBOPOB ¢ ONPEAIENEHHON MACCOBOH foneH https://m.edsoo.ru/ff0dSeba
[PACTBOPEHHOTO BEILIECTBA
39 KonTponbHas padora Ne2 no teme «Kucnopo. 1 1 bu6nuoreka [JOK
Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KIacCUpHUKAIHs, HOMEHKIAaTypa 1 bubmorexa IIOK
' ’ ’ https://m.edsoo.ru/ff0d664e
41 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, 1 bubnuorexa [JOK
OCHOBHBIX ¥ aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
but6mmoreka [IOK
42 OcHoOBaHUS: COCTaB, KilaccuPHKaIusa, HOMEHKIATypa 1 hitps://m.edsoo.ru/fl0d67ca
. . but6mmoreka [JOK
43 [lomy4eHne U XUMUYECKHE CBOMCTBA OCHOBAHHI 1 hitps://m.cdsoo.ru/fl0d67ca
44 Kucnotsl: cocTaB, KjIacCU(pUKaLUsi, HOMEHKIATypa 1 bubmmorexa [JOK
' ’ ’ https://m.edsoo.ru/ff0dfee2
. but6mmoreka [JOK
45 [TlonydyeHue U XUMHUYECKHE CBOMCTBA KUCIOT 1 hitps://m.cdsoo.ru/ff0dfec2
Conu (cpeanue): HOMEHKIIATypa, CIIOCOOBI MOTyYeHUS bubmorexa TIOK
46 PEAHHC): | ypa, y S https://m.edsoo.ru/00ad947
XUMHUYECKHE CBOMCTBA 4
[paktuyeckast pabora Ne 3. Pemenue bub6muoreka [IOK
47 PKCIEpUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIE 1 1 https://m.edsoo.ru/00ad9b7
KJIaCChl HEOPTaHWYECKUX COSTMHEHHID) c
48 [T'enernueckas CBsI3b MEK]Y KilaccaMu 1 but6mmoreka [JOK

HEOPraHUYECKUX COCIMHEHUI

https://m.edsoo.ru/00ad9a5



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40

KomnmuectBo yacos

Ne Hara DIIeKTpOHHBIC ITUPPOBHIC
Tema ypoka Kontposnbhbie [IpakTrueckue
n/m Bcero U3y4YeHUsI |00pa30BaTENIbHbBIE PECYPCHI
paboThI paboThI
0
bubmuoreka [JOK
49 |00001Ie e U cUCTEMATH3aliA 3HAHUA 1 https://m.edsoo.ru/00ad9cb
2
" bubmuoreka [JOK
50 KontponbHas padota Ne3 novT"eMe OCHOBHBIE KJ1aCcChl 1 1 https://m. edsoo.ru/00ad9e
HEOPTaHMYECKHUX COCTMHCHHIMA N
5 [lepBble MONBITKY KJIACCU(PUKALUN XUMUYECKUX 1 bub6muoreka LIOK
2J1eMEHTOB. [IoHATHE O Ipynmax CXOAHBIX AIIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepronuueckuii 3akoH u [lepuoanueckasi cuctema bubmorexa TIOK
52 PHOA PHOA 1 https://m.edsoo.ru/00ada52
xuMuueckux anemMeHToB J[. 1. Menneneesa .
bu6mmoreka [JOK
53 [lepuoapl, TpyNIIbI, MOATPYTIIIHI 1 https://m.edsoo.ru/00ada52
c
but6mmoreka [JOK
54 (Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tombl 1 https://m.edsoo.ru/00ada34
2
CtpoeHue 371eKTPOHHBIX 000JI0YeK aTOMOB 3JIEMEHTOB bubmmorexa [JOK
55 TP P 1 https://m.edsoo.ru/00ada6b
[Tepuonuueckoit cucremsl [l. 1. Menneneena .
XapakTeprucTUKa XMMHUECKOT0 3JIEMEHTA 110 €ro bu6nuoreka [JOK
56 monoxenuto B [lepuoamueckoii cucreme /1. 1. 1 https://m.edsoo.ru/00ada82
Menngeneesa 4
3nauenue [lepuoanueckoro 3akoHa Jisi pa3BUTHUSA bu6mmoreka [JOK
57 Hayku u npaktuku. J[. 1. MenneneeB — yuéHbIi, 1 https://m.edsoo.ru/00ada96

Me1aror U rpaKJaHuH

c



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50

/o

Tema ypoka

KomnmuectBo yacos

Bcero

KonTponbHbie

paboThI

[IpakTrueckue

paboThI

Hara

HU3YyUYCHUA

DneKTpoHHBIE U(POBHIE

o0pa3oBaTeNbHbIE PECYPCHI

58

SHGKTPOOTPI/IHaTeJ'IBHOCTB aTOMOB XUMHYCCKHX
RJICMCHTOB

bu6moreka [JOK
https://m.edsoo.ru/00adaab
8

59

HMonHas xumMu4deckas CBs3b

bubmuoreka [JOK
https://m.edsoo.ru/00adac3
4

60

KoBanmenTHas IoJIApHasd XUMHUYCCKas CBA3b

but6mmoreka [JOK
https://m.edsoo.ru/00adaab
8

61

KoBanenTHas HETIOJIAIPpHAA XUMHUUCCKas CBA3b

buomuoreka [JOK
https://m.edsoo.ru/00adaab
9

62

CTeneHb OKUCICHUS

bub6moreka [JOK
https://m.edsoo.ru/00adae?2
8

63

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pcaknuuu

but6mmoreka [IOK
https://m.edsoo.ru/00adb07
6

64

OKUCIIUTEII ¥ BOCCTAHOBUTEIIN

bubmuoreka [JOK
https://m.edsoo.ru/00adb07
6

65

KonTponbHas padota Ne4 no teme «CtpoeHue atoma.
XUMHUYecKasi CBS3b»

but6mmoreka [IOK
https://m.edsoo.ru/00adb48
6

66

PesepBHbIil ypok. O000IIEeHHE U CUCTEMATHU3AIIHS
3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/00adb33
c



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KomnmuectBo yacos

Ne Hara DIIeKTpOHHBIC ITUPPOBHIC
Tema ypoka Kontposnbhbie [IpakTrueckue
n/m Bcero U3y4YeHUsI |00pa30BaTENIbHbBIE PECYPCHI
paboThI paboThI
P BHBIN ypok. O000IIeHNE U CHCTeMAaTH3aIus bubmorexa [IOK
67 | CoCPBHRIH YPOLK. B H 1 https://m.edsoo.ru/00ad9cb
3HAaHUN )
68 PesepBHbIil ypok. O0001IEHHE U CUCTEMATH3ALIHS 1 bubnuoreka LIOK
3HAHUI https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 3
9 A, 9B, 9K
KomnnuectBo yacos DneKTpoHHBIE ITU(POBHIE
Ne [Hara
Tema ypoxka KoHTponbHbIE [TpakTiueckue o0Opa3oBaTenbHbIE
/Tt Bcero W3y4YeHUS
paboTsI paboThI pecypcsl
[Tepuoanueckuii 3akoH. [lepuoanyeckas cucrema bubmorexa [IOK
1 PHO - eprod 1 https://m.edsoo.ru/00adb5
xumuueckux ssemeHToB /. . MenneneeBa 90
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XUMUYECKUX bubmorexa HOK
2 p ) 1 https://m.edsoo.ru/00adb6
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB b6
Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX bubmorexa [IOK
3 . yp p 1 https://m.edsoo.ru/00adb7
BEIIICCTB 5
4 Buabl XUMUYECKOH CBS3HM U TUIIbI KPUCTATUIMUECKUX 1 bu6nmoreka [JOK
peméTOK https://m.edsoo.ru/00adbac



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

KonnuectBo yacos

DNEeKTpOHHBIE TUPPOBHIE

Ne Hara
Tema ypoka KoHnTposnbHbie [IpakTnueckue o0Opa3oBaTeNbHbIC
/I Bcero W3y4YEeHUs
paboTsI paboThI pecypcbl
6
Kontposnbnas padora Nel no teme «IloBTOpenue u
5  |yrmyOneHue 3HaHUM OCHOBHBIX pa3fesioB Kypca 8 1 1
KJ1acca»
Knaccudukanus XUMHYECKUX peaklnuil 0 pa3InyHbIM bubmorexa LHOK
6 1 https://m.edsoo.ru/00adbc
pU3HAKaM
b0
[ToHsATHE O CKOPOCTH XUMUYECKOU peakuuu. [lonsTue o bubmmorexa [TOK
7 1 https://m.edsoo.ru/00adbe
TOMOT€HHBIX U T€TePOreHHBIX PEaKLnix 94
[loHsiTHE O XUMHUUYECKOM paBHOBeCHU. DAKTOPBI, bu6mmoreka [IOK
8  [BimsIONIME HA CKOPOCTh XUMUYECKON PEaKIIUU 1 1 https://m.edsoo.ru/00adc2
MOJIO’KEHNE XUMUYECKOTO PABHOBECHS 8c
bu6mmoreka [JOK
9  |OKUCIUTENIBHO-BOCCTAHOBUTEIJIbHBIE PEAKLIUU 1 https://m.edsoo.ru/00adcad
e
Teopus snexkTpoauTHueckoi nucconuanuu. CuabHbIe U bubmorexa [IOK
10 1 https://m.edsoo.ru/00adcd
CJ1a0bI€ IEKTPOJIUTHI 63
bu6mmorexa [JOK
11 HonHble ypaBHEHHS peakIui 1 https://m.edsoo.ru/00add4
48
XUMHUYECKUE CBOWCTBA KUCIIOT U OCHOBAHUI B CBETE bubmorexa [IOK
12 . . 1 https://m.edsoo.ru/00add5
MPEACTABICHHUH 00 JIEKTPOTUTHICCKON TUCCOITUAIINN 48
13 [ Xumuueckue CBOMCTBA COJIEH B CBETE MPEACTaBICHUI 00 1 bu6mmoreka [JOK

BHCKTPOHHTHHGCKOfI Jucconuanuun

https://m.edsoo.ru/00add8



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6

KonnuectBo yacos

DNEeKTpOHHBIE TUPPOBHIE

Ne Hara
Tema ypoka KoHnTposnbHbie [IpakTnueckue o0Opa3oBaTeNbHbIC
/I Bcero W3y4YEeHUs
paboTsI paboThI pecypcbl
b2
bubnnoreka [IOK
14 [loHsTHE O TUAPOIU3E COJICH 1 https://m.edsoo.ru/00add9
d4
bu6nmnoreka [JOK
15 |0600mmenre u cucTeMaTr3aus 3HaHUH 1 https://m.edsoo.ru/00addd
12
bubnnoreka [IOK
16 [TpakTuueckas padora Ne 1. «Permenune 1 1 https://m.cds0o.ru/00addbf
SKCIIEPUMEHTAIBHBIX 33724 N
bu6nuoreka [JOK
17 KonrtposnbHas padora Ne2 1o teme «NeKTpoIuTHYeCcKas 1 1 hitps://m.edsoo.ru/00addec
mucconuanys. XUMHYECKHAE PEAKINH B PaCTBOPaX» 0
OO01mas XxapakTepUCTHKA TalOreHOB. X UMUYECKHUE bubmorexa [IOK
18 o PaKtep ' 1 https://m.edsoo.ru/00addfe
CBOIICTBa Ha IpUMepe XJIopa >
Xnoposogopon. ConsiHas KUCTIOTa, XUMUYECKUE bubmorexa [IOK
19 )POBONOPOIL. ’ 1 https://m.edsoo.ru/00adel
CBOICTBA, MMOJIyYCHHE, IPUMCHEHUE 04
bu6mmorexa [JOK
20 HpaKTI/I:IeCKa;I paborta Ne 2 o Teme j(HOJIy‘-IeHI/IC 1 1 https://m.edsoo.ru/00ade3
COJISTHOM KHCIIOTBI, U3yYeHHUE €€ CBONCTBY 48
Brruncnenus 1o ypaBHEHUSIM XUMHUYECKUX peaKIni bubmorexa [IOK
21 yP PCAKIIH, 1 https://m.edsoo.ru/00ade4
€CJIM OJTMH U3 PEarcHTOB JIaH B U30BITKE 23
22 |O6mras XxapaKTepUCTHUKa JIEMEHTOB VIA-rpyIib 1 bubmuoreka [[OK

https://m.edsoo.ru/00ade6



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2

KonnuectBo yacos

DNEeKTpOHHBIE TUPPOBHIE

Ne Hara
Tema ypoka KoHnTposnbHbie [IpakTnueckue o0Opa3oBaTeNbHbIC
/I Bcero W3y4YEeHUs
paboTsI paboThI pecypcbl
4a
AnnotrponHbie MoauduKkaiuu cepbl. Haxoxaenue cepbl bubnuorexa [JOK
23 | e€ coeMHEHU B IPUPOJIe. XMMUYECKUE CBOMCTBA 1 https://m.edsoo.ru/00ade6
cepebl 4a
CepoBoiopo/1, CTpoeHHe, (PU3NYECKrue U XUMUYECKUE bubmorexa LHOK
24 . ’ ’ 1 https://m.edsoo.ru/00ade8
cBoiicTBa. OKCHJIBI CEPBI. 02
25 HpaKTquCKa;I pabota Ne 3 [0 TeMe «Ilomyuenune 1 1 E‘f‘[fi?/ﬁ.iili(ﬂ)?ﬂlf/o 0adea?
CEpHOM KUCIIOTHI, U3y4YEHUE €€ CBOWCTB» 3
XVUMUYECKUE PEaKIIuH, JIKAIINE B OCHOBE § Bubnmorexa [IOK
26 [MPOMBIILICHHOrO crocoba Moyy4eHus CEPHOIi KMCIIOTBI. 1 https://m.edsoo.ru/00adecs
XYUMHUYECKOE 3arpsi3HEHNE OKPYKAKOIIEH CPeIbI N
COETMHEHUSIMU CEPBI
Brruncienne MaccoBO JOJU BBIX0J1a TPOAYKTa bubmorexa HOK
27 1 https://m.edsoo.ru/00adec8
peaxiuu N
OO011as XxapakTepucTrUKa 3JIeMEHTOB V A-rpyIiibl. A30T, bubmuoreka [[OK
28 |pacripocTpaHEHHE B IpUpPOAE, PU3UIECKUE U 1 https://m.edsoo.ru/00adeea
XUMUYECKHUE CBOKCTBA 6
AMMHUaK, ero pu3nyecKrue 1 XuMHUYeCKUe CBOWCTBA bubmorexa LHOK
29 ’ ’ 1 https://m.edsoo.ru/00adf00
MOJTyYeHUE U IIPUMEHEHHE A
bu6mmoreka [JOK
30 [MonmyyeHune aMmMHaKa, H3y4eHHE €TO CBOMCTB 1 https://m.edsoo.ru/00adf18
0
31 |A3oTHas kucnora, e€ pu3nvecKre U XUMHIECKHE 1 bubnmoreka [[OK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

KonnuectBo yacos

DNEeKTpOHHBIE TUPPOBHIE

Ne Hara
Tema ypoka KonTponbHbie IIpakTnueckue o0pazoBaTesIbHbIE
/I Bcero W3y4YEeHUs
paboTsI paboThI pecypcbl
. https://m.edsoo.ru/00adf30
CBOMCTBa

6

HMcnonb3oBaHue HUTPATOB U coJieli aMMOHHUS B KaueCTBE

bu6mmoreka [JOK

32 MUHEpalbHBIX yA0OpeHHH. XUMUYECKOe 3arpsi3HEHNE 1 https://m.edsoo.ru/00adf51
OKPY’KaIOIIeH Cpebl COSAMHEHUSIMH a30Ta 8
Dochop. Oxcun dpocdopa (V) u pochopras kucnora bubmorexa [IOK

33 ' . ’ 1 https://m.edsoo.ru/00adf68
(u3nUecKre ¥ XUMUYICCKHE CBOWCTBA, MOJTyYSHHE N
Hcnonb3oBanue pochatoB B Ka4eCcTBE MUHEPATHHBIX bubmorexa [IOK

34 N . 1 https://m.edsoo.ru/00adfc2
ynoOpeHuil. 3arpsisHeHre IpUPOAHOM cpebl hocharamu 0
Yriepon, pacipocTpaHeHue B Ipupo/ie, Gu3ndeckue u bubmorera [TOK

35 ’ . ’ 1 https://m.edsoo.ru/00adfd9
XUMHUYECKHE CBOMCTBA .
Oxcuipl yriaepoa, ux (pu3HuecKue u XUMUIECKUE bubnmnorexa LIOK

36 |cBolicTBa. DKOJIOrHYECKHUE IPOOIIEMBI, CBSI3aHHBIE C 1 https://m.edsoo.ru/00adfeb
okcugom yriepoaa (IV) e

bu6mmoreka [JOK
37 |YrompHas KACIOTa U €€ CONU 1 https://m.edsoo.ru/00ae00
6¢

[Tony4yeHnue yriekucioro raza. KauectBeHHas peakius bubmorexa LHOK

38 ' 1 https://m.edsoo.ru/00aec02
Ha KapOOHaT-NnOH 7o
[TepBOHAYAIbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX bubmorexa HOK

39 1 https://m.eds00.ru/00ae05
KaK O COSIMHECHUSX yriiepoaa Ao

40 Kpemnwuii u ero coeIMHEHUS 1 bubnmoreka [[OK



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

KonnuectBo yacos

DNEeKTpOHHBIE TUPPOBHIE

Ne Hara
Tema ypoka KoHnTposnbHbie [IpakTnueckue o0Opa3oBaTeNbHbIC
/I Bcero W3y4YEeHUs
paboTsI paboThI pecypcbl
https://m.edsoo.ru/00ae08
Oa
[TpaxTrueckas padota Ne 4. Pemienue bubmuoteka [{OK
41 pKCHEepUMEHTATBHBIX 33/1a4 110 TeMe «BaxHeiimme 1 1 https://m.edsoo.ru/00aeObf
HEMETAJLTBI U UX COCTUHCHHS 2
4 KonTponbHas padota Ne3 o reme «Baxneiiue 1 | E&ﬁﬁﬁiﬁiﬁﬁ/o 0acOel
HEMETAJLTBI U UX COCTUHCHHS 2
OO01mast XapaKTePUCTHKA XUMHUYECKUX DIIEMEHTOB — Butmiorexa [IOK
MeTaJuIoB. MeTayuimyeckas CBsA3b U METaJLTMUECcKast
43 - " 1 https://m.edsoo.ru/00ae10
KpHUCTaUTHuecKas perérka. duznyeckue cBocTBa 36
METAJIOB
XUMHUUECKUE CBOMCTBA METAJUIOB. DIIEKTPOXUMHUUCCKUIN bubmoreia HOK
44 N 1 https://m.edsoo.ru/00ael1
PSI HANPSDKEHUH METaJlIOB 56
O6mme cnocoOs! morydeHus: MetauioB. CIiaBbl. bubnuorexa [JOK
45 BpruucieHus 0 ypaBHEHUSIM XUMUYECKUX pEaKLUH, 1 https://m.edsoo.ru/00ael1

CCJIM OAWH 13 pCarcHTOB COACPKUT ITPUMCECH

56

46

[lonsrue o KOpPpO3un METAJIJIOB

bubmnoreka [IOK
https://m.edsoo.ru/00ae12
78

47

[I{eno4nbIe METaIbI

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14
b2

48

OKCI/II[LI W TUAPOKCUABI HATPUA U KAJIUA

bubnnoreka [IOK
https://m.edsoo.ru/00ae14

b2



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

KonnuectBo yacos

DNEeKTpOHHBIE TUPPOBHIE

Ne Hara
Tema ypoka KoHnTposnbHbie [IpakTnueckue o0Opa3oBaTeNbHbIC
/I Bcero W3y4YEeHUs
paboTsI paboThI pecypcbl
bu6nmnoreka [JOK
49 [[leno4yHo3eMeNbHbBIE METAIIBI — KAIbLIUNA U MarHui 1 https://m.edsoo.ru/00aelSe
8
bubnnoreka [IOK
50 Baxueiime coeqUHEHNUI KaIbIU 1 https://m.edsoo.ru/00ael5e
8
51 |O0001eHne U cucTeMaTu3anus 3HaHui 1
bubnnoreka [IOK
52 DK€cTkocTh BOJBI U CITOCOOKI €€ yCTpaHEHUS 1 https://m.edsoo.ru/00ae18
86
I bu6nmoreka [JOK
53 HpaKTI/I‘{efJKaH pabota J'\'f_ 5 o teme "YKECTKOCTH BOJBI U 1 1 https://m.edsoo.ru/00ac 1 ac
METOJTBI €€ YCTPaHCHHUS 2
bubnnoreka [HOK
54 |AntoMuHUN 1 https://m.edsoo.ru/00aelc6
4
bu6nmuoreka [JOK
55 |AmdoTepHbIe CBOWMCTBA OKCHIA U THAPOKCH A 1 https://m.edsoo.ru/00aelc6
4
bu6mmoreka [{OK
56 [Keneszo 1 https://m.edsoo.ru/00aeld
86
bubmnoreka [IOK
57 Oxcunpl, rumpokcuasl u conn xkenesa (I11) u xenesa (111) 1 https://m.edsoo.ru/00ae35¢e
6
58 |00001menne U cucTeMaTu3anus 3HaHui 1
59 [Ipaktuyeckas padora Ne 6. Pemenue 1 1 bubnnorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

KonnuectBo yacos

DNEeKTpOHHBIE TUPPOBHIE

Ne Hara
Tema ypoka KoHnTposnbHbie [IpakTnueckue o0Opa3oBaTeNbHbIC
/I Bcero W3y4YEeHUs
paboTsI paboThI pecypcbl
HKCIIEPUMEHTANBHBIX 337134 110 TeMe «Baxuelmue https://m.edsoo.ru/00ae3de
METAJJTbI U UX COCTMHEHUSD) 8
BrrancneHus no ypaBHEHUSIM XUMUYECKUX PEaKni, Bubmorexa LIOK
GO [CCYH OJIMH W3 PEarcHTOB JIaH B I/ILE6LITK€ WIN COACPIKUT 1 https://m.edsoo.ru/00ac17
npuMecy. BeranciaeHust MaccoBOM 0K BBIX0/1a 50
NPOIYKTa PeaKIuu
61 |O000EeHNEe U cucTeMaTU3alus 3HaHUI 1
62 KonTponbHas pabota Ne4 o reme «Baxneiiue 1 1
METAJIJIbl U UX COEIMHEHUS
BemiectBa 1 MaTepuabl B MOBCETHEBHOM KU3HU bubmorexa [IOK
63 1 https://m.edsoo.ru/00ae3f5
YyeloBeKa 0
bubmoreka [{OK
64 Xummueckoe 3arpsi3HEHHE OKPY>KaIOIIeH CpeIbl 1 https://m.edsoo.ru/00ae42
70
bu6mmoreka [JOK
65 [Ponb XUMHUH B pEeLLICHUH YKOJOTHYECKUX MPobIeM 1 https://m.edsoo.ru/00ae42
70
PesepBHbIi ypok. OO00IICHHE H CHCTeMAaTH3AITUS bubmorexa [IOK
66 o 1 https://m.edsoo.ru/00ae0d
3SHAHUU
Oa
PesepBHbIif ypok. OO00IICHHE 1 CHCTEMATH3AIUS bubmorexa [IOK
67 1 https://m.edsoo.ru/00adb3

SHaHUH

3c

68

Pe3epBHBIif ypok. OO00IICHHE i CHCTEMAaTH3AIUS
SHaHWH

bu6nmoreka [JOK
https://m.edsoo.ru/00ad9c
b2



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

KommaecTBo yacos DneKTpoHHBIC ITU(POBHIE
Ne JlaTa
Tema ypoka KoHnTposnbHbie [IpakTnueckue o0Opa3oBaTeNbHbIC
/I Bcero W3y4YEeHUs
paboTsI paboThI pecypcbl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 6

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

.1. J/Iuteparypa, ucnosib3yeMasi yauTeaem:

- OCHOBHASs1 iUMepamypa
1. l'abpuensx O.C. TTporpamma Kypca xuMuu st 8-11 KaccoB 0011jeo6pa3oBaTe/ibHBIX yupexkaeHuid. — M.: JIpoda;

2. T'abpuensn O.C. Xumust: 8 knacc : yueOHUK 17151 0011je00pa3oBaTebHbIX yupexaeHuid. — M.: [Ipoda.

- dono/HUMenbHAs Aumepamypa

1. F'abpuensu O.C. W3yyaem xumuio B 8 Ki1.: gugakTrueckure marepuassl / O.C. 'abpuesnsi, T.B. CmupHoBa. — M.: Bk mumoc

2. Xumust: 8 K/1acc: KOHTPOJIbHBIE U TIPOBepouHble paboTel K yueOHHKY O.C. I'abpuensHa «Xumus. 8 kimace» / O.C. I'abpuensH, T1.H. Bepe3kun, A.A.
YakoBa u Ap. — M. : [Ipoda;

3. T'abpuensu O.C., Buckoborinukora H.I1., fAnrykoBa A.B. HactosbHasi KHura yuutesis. XumMust. 8 Ki1.: Metoanueckoe nocodoue. — M.: [Ipoda;

4. T'abpuensn O.C., Pynos H.H., TonkyHnos B./. XumMrueckuii s5KcriepuMeHT B 1ikoJie. 8 kinacc. — M.: [Ipoda

5. Anxumuk (http://www.alhimik.ru/) - oguH M3 /ydlmIMx CamMTOB PYCCKOSI3bIYHOIO XUMMUECKOTrO VIHTepHeTa OpPHEHTHMPOBAaHHBIM Ha yuuTens U
YYeHMKa, NIperno/iaBaresisi U CTyleHTa.

.2. JIuteparypa, pekoMeHAyeMas /I y4aluxcs.
- OCHOBHas umepamypa
T'abpuensu O.C. Xumusi: 8 Kacc : yueOHUK 7151 001ieobpa3oBaTe/ibHbIX yUpexkaeHui. — M.: [Ipoda.
- dono/HUMenbHAs Aumepamypa
1. XKXypnan «Xumusd B IIKO/Ie»;
2. KonrpeH - Xumus s Bcex (http://kontren.narod.ru). - uHboOpMaI[oHHO-00pa30BaTeIbHBINA CAUT [/ TeX, KTO U3yuaeT XUMHIO, KTO ee TIperiofaert,
[J1s1 BCeX KTO MHTepecyeTcss XMMUeH.
3. Anxumuk (http://www.alhimik.ru/) - ofuH U3 nydlIMX CaWTOB PYCCKOSA3BIYHOIO XUMHUUECKOro VIHTepHeTa OpHEHTHMPOBAHHBIM Ha yuuTens U



YYeHMKa, TIperno/iaBaresisi U CTy/leHTa.
4. DHIYK/IONe;MUeCKrii C/I0Bapb FOHOTO XUMUKa

.3. Meauapecypchbl.
- CD «Heopranuueckasi XuMusi», U3aTe/IbCTBO «YUUTeJIb»
- CD «llIxona Kupuina u Medoausi», n31aTeibCTBO « Y UATE/Tb»
- Xumus. [TpocBeljenue «Heopranuueckast xumusi»,. 8 kacc. (Ha 2-X JUCKax)
- Xwumus (8-11 knacc). BupTyanbHasi 1aboparopusi (yueGHOe 371eKTPOHHOe M3/jaHue)

YYEBHO-METOJUYECKOE OBECIIEYEHUE:

YueOHO-MeTOANUECKHH KOMILJIEKT 10 XUMHH 9 KJacca.
Yuebnuk O.C. T'abpuensH, «Xumus» 9 knacc, M. «/Ipoda», 2013 roza.
Pab6ouast Terpazp O.C. I'abpuenst;.A.C. Cnaskos, «Xumusi» 9 kinacc, M. Ipoda, 2013 roz.

a) iMTepaTypa AJ/isl yJaluxca:
E.A. EpemuH, H.E. Ky3bMeHnko «CripaBoYHMK IIKOJIbHUKA 110 xumuK 8-11 knacc, M, «ZIpoda», 2010 r.
JI.FO. AnukbepoBa «3aHuMaTtesibHast xumusi», M, « ACT — IIpecc», 2009r.
Xummusi. 9 Kacc: yueOHUK ayist obieobpasoBarensHbix yupexgenunit/ O.C. ['abpuesnsa. - M.: [Ipoda, 2010.
Iabpuensa O.C. Xumus. 9 knacc: pabouas TeTpags K yue6Huky I'abpuenstaa O.C. — M.: [Ipoda, 2013.

0) /IuTepaTypa /i yYUTeIA:
Iabpuensa O.C., Metoguueckoe rocobue st yuuress. Xumus 8-9 knacc. — M.: Ipoda, 2008.
Tabpuensa O.C., OctpoymoB W.I'. Xumwus. 9 knacc: HacronmpHast kuura yuutens. - M.: [Ipocda, 2008.
JI.B. Komucapoga, I.T", IpucsirnHa «KoHTpoJsibHBIE U TIPOBEPOUHbIe pPaboThI TT0 XUMKH 9 Knacc», M., «Ok3amen», 2007t.
O.C. TI'abpuensH, N.I'. OctpoymoB «HacTtonbHasi KHura yunresnsi» Xumus 9 knacc, M., «/Ipoda», 2010 r.
M.IO. I'opkoBeHko «IToypouHbie pa3paboTku» o xumun 9 knacc, M., «Bako», 2010 .
YuebHO—MeTOAMYeCKas Ta3eTa AJis yuuTenei, uzg. «Ilepsoe ceHTsi0Opsi», M., 2009-2011 r.

B) YIeKTPOHHBIE M0CO0MA:
NnTepHeT-pecypcer:
http://www.chem-astu.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.narod.ru/inorg/element.html

r) [lOKyMeHTbI:



1.  3akon «O6 obpa3oBaHUN»

2. TIpuka3 Munobpa3oBanusi Poccun ot 05.03.2004 1. Ne 1089 «O6 yTBep)kaeHnn ¢efepasbHOrO KOMIIOHEHTa rOCYAapCTBeHHBIX
oOpa3oBaTe/TbHBIX CTaH/[aPTOB HAYaIbHOTO 00I1Iero, OCHOBHOTO 00111ero, ¥ cpeiHero (ToiHoro) obiero o6pa3oBaHuUs»

3.  TIucemo Munobpa3zosanusi Poccun ot 20.02.2004 1. Ne 03-51-10/14-03 «O BBefieHuM (hefiepasbHOTO KOMIIOHEHTA T'OCYJapCTBEHHBIX
oOpa3oBaTe/TbHBIX CTaH/[aPTOB HAYaIbHOTO 00II[ero, OCHOBHOTO 00IIero u cpeiHero (MoJTHOTr0) 0011jero o6pa3oBaHus»

4.  Tlpuka3z Munobpa3zoBanusi Poccun ot 09.03.2004 1. Ne 1312 «O6 yTBepxxeHUM defiepasbHOro 6a3ucHOr0 yueGHOro miaHa v IPUMepPHBIX
yueOHBIX TUIaHOB [y1s1 0011Ie00pa30BaTebHBIX YUpeXxjeHuid PO, peam3yroiux MporpaMMbl 001riero 06pa3oBaHus»

5. Iucemo Munobpnayku Poccuu ot 07.07.2005 . «O npuMepHBIX Mporpammax 1o yueOHbIM nipeZiMetam (ejieparbHOro 6asucHoro yuebHoro
IjIaHa»

6.  ®denepasbHbINi KOMIIOHEHT rOCY/IapCTBEHHOI0 CTaHJapTa 001iero obpa3oBaHus

7.  IlpumMepHbIe MporpaMMel 10 yueOHbIM NipeAiMeTaM ¢eiepasbHOr0 6a3uCcHOro yueGHOTO T/1aHa.

OcHameHnue yue0HOro mpomecca

HarypanbHble 00beKTbI:

Konnekuyy MruHepaioB U TOPHBIX MOPOZ;

MeTasioB 1 CI1/1aBOB;

MwuHepanbHBIX y100peHui;

[TnacTmacc, KayuyyKoB, BOJIOKOH.
XuMHUecKUe peaKTUBbI U MaTepHa/ibl:

Haubosiee yacTo UCIoib3yeMble :

1)IIpocTele BejecTBa: Me/jb, HATPUM ,Ka/bLIUM, MarHWu, Kene30, LIMHK;

2)okcuapl: Meau(||),kambLus, »xene3a(|||),maruus;

3)KUC/IOTHI: CepHasi, COMsiHas1, a30THas;

4)0CHOBaHUS - TU/IPOKCU/IbI: HATPUS,KaslbLus,25%-Hbll BOJHBIN pacTBODP aMMHAKa;

5)cosnu: xopubl HaTpusi, Meau(||),amomunus, >kene3a(|||);HUTpaThI Kanusi, HaTpus, cepebpa; cynbdaTsl Meau(||),xene3a(||),kenesa(|||),aMmmonys;

yoJu | Kanvsi, GpoMui HaTpus;

6)opraHuueckrie CoeIMHeHUS: 3TaHOJ, YKCyCHasl KUC/I0Ta, MeTHU/IOBbI OpaHKeBbIl, (peHOMN(PTaNerH, IaKMYC.
Xumnueckas 1abopaTopHas nocyja, annaparbl ¥ npudopsbI:

1)ITpubopsr Ayist paboThI € ra3amuy;

2)amnraparbl ¥ IpUOOPHI [I/Isl OTILITOB C TBEP/bIMH, XUIKUMH BellleCTBaMU;

3)u3MepuTesibHbIE TPUOOPBI U TPUCIIOCOOJIEHS /IS BBITIOJTHEHHS OTIBITOB,;

4)cTeKJIsIHHAs U TI7IaCTMaCCOBast TOCYZa U MPUCTIOCO0IeHus [/t TIPOBe/IeHHsI OTIbITOB.
Mogenun:

Habops! Mojieneli aTOMOB /IJisi COCTaBJ/IeHUs [IIapOCTePKHEBBIX MO/lerleld MOJIeKyT;



Kpucrannmueckne perieTku Cojieu.
YyeOHbIe M0COOUs HA MeYaTHON OCHOBe:

ITeproanueckas cuctema XUMu4eckux smeMeHToB 1. 1. MeHeneeBa;

Tabnuiia pacTBOPUMOCTU KUCIOT, OCHOBaHUM COJIei;

ONIeKTPOXUMHUUECKUH DS HAMPSUKeHWH MeTaJlyioB;

ANropUTMBI O XapaKTePUCTHKE XMMUUECKUX 3/1eMEHTOB, XMMUUECKUX peakLiii, pelieH!I0 3a/ay;

[upakTryeckye MaTepHasbl: paboure TeTpaAy Ha TIeyaTHOW OCHOBE, MHCTPYKLMH, KAPTOUKH C 33 aHUSIMU, TaO/THTIBL.
JKpaHHO-3BYKOBBI€e Cpe/ICTBa 00yUeHHUsI:

CD, DVD-aucky, BuzieopuabMbl, JUa@UIbMbl U JUA03UTUBBI, KOMITBIOTEPHBIe TIpe3eHTaliy B popmare Ppt.
TCO:

Kowmrmrstrotep;

MyibTUMeauarpoeKTop;

OKpaH;

Kopgockorr;

[uarpoek



