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HHOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma o XuMuH it 00yJaromuxcst 8 KIIaCCOB COCTaBJICHA Ha OCHOBE TpeboBaHMil K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBiIeHHbIX B DenepaibHOM rocyIapcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIIEro
o0pa3oBaHus, ¢ yI€TOM paclpeie€HHBIX 10 KJIacCaM MPOBEPSIEMBIX TPEOOBAHUHN K pe3yIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMU,
MIPEJCTAaBICHHBIX B Y HUBEPCAILHOM KOJM(HUKATOPE M0 XHUMHH, a TaK)Ke Ha ocHOBe llpumepHoii
MIPOTpaMMbI BOCITUTAHUS 00YJAIOIIUXCS TIPH TOITYYEHUH OCHOBHOTO OOIIEro 00pa3oBaHus U C yUETOM
Konuenuun npenoaBanus yaeOHOro npeamMera « XuMus» B 00pazoBareibHbIX opranusauusax Poccuiickoit
®denepanny, peain3yroIIMX OCHOBHbIE 00111e00pa3zoBaTenbHble nporpammsl (yTB. Pemennem Komnnerun
Munnpocsemenus Poccun, mpotokoin ot 03.12.2019 N I1K-4BH).

C 2023-2024 yye6noro roja Ha 6aze MKOVY «BenuxkaHckasi colln» HauMHAET CBOE (PYHKIIMOHUPOBAHUE LIEHTP
«Touxa Pocray. Ha 6a3e uentpa «Touka pocta» obecnieunBaercs peainsanusi 00pa3oBaTelbHbIX IPOTPaMM
€CTECTBEHHOHAYyYHOM U TEXHOJIOTMUYECKOI HANpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHUH C
TpeOOBaHUAMU 3aKOHOAATENILCTBA B c(hepe 00pa30BaHus U C yueTOM pekoMeHaanuil denepaabHOro oneparopa
y4eOHOTO npeaMeTa « XUMUS».

O6pazoBaresnbHas mporpamMma rno3BoJsieT HHTErPUPOBATH PeaTU3yeMble 37€Ch MOAX0/Ibl, CTPYKTYPY U
coJiep’KaHue IpU OpraHu3aly 00ydeHus XUMHUH B 8-9 Kitaccax, BHICTPOEHHOM Ha 0aze Jr000ro U3 JOCTYIHBIX
yueOHO — meToanueckux komruiekcoB (YMK). s nossimieHus 3 peKTHBHOCTH €CTECTBEHHOHAYYHOTO
o0pa3oBaHUs Ha ypOoKax XMMUU Oy/IeT UCIOJIb30BaHa MaTepUaIbHO — TEXHUUECKas 0a3a eHTpa, KoTopast
SBJISICTCSI NHHOBALIMOHHONW M BBICOKOTEXHOJIOTUYHOM.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUSD»

Bxnanx yuebnoro npenmera « XuMus» B JOCTHXKEHHE TI€JICH OCHOBHOTO 00I11ero oopasoBaHusi 00ycIOBIICH
BO MHOT'OM 3HA4YC€HHEM XMMHUYCCKON HAYKH B IIO3HAHUHU 3aKOHOB IPHUPO/IbI, B PA3BUTHUH ITPOU3BOIUTEIBHBIX
CHJI OOIIIECTBA M CO3/ITaHUH HOBOM 0a3bl MaTePUAIEHOMN KYJIbTYPHI.

XUMHUSA KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
YeJI0BEYECKOrO CYIIECTBOBAHUS, 3a/ajla HOBOE BHJCHHE MHPA, CTalla HEOTHEMIIEMbIM KOMIOHEHTOM
MHUPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0IIECTBA: 3HAHUE XUMUU CIIY>KUT OCHOBOM /ISt
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YEIIOBEKA, €ro MPEACTaBICHUN O MaTePHAIbHOM €IUHCTBE MHUPA; BAKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTABICHHS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HaIpaBJeHa Ha pelleHue riI00albHbIX TPOOIeM YCTOMUHNBOTO
Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, JHEPreTUUECKOM, TUILIEBON U HKOJIOTUYECKOM 0€3011acCHOCTH, ITpodiieM
3/IpaBOOXPaHEHHUSI.

B ycioBusX Bo3pacTaroliero 3Ha4eHus XMMUH B )KH3HHU 00IIECTBA CYIIECTBEHHO MOBBICHIACH POJIb
XHMUYECKOro 00pazoBaHus. B muiane conpanu3anuu OHO SBISETCS OJHUM U3 YCIOBHNA (POPMHUPOBAHUS
MHTEJUIEKTA JIMYHOCTA U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMeHHOMY YeIO0BEKY XMMHUYECKHE 3HAHUSI HEOOXO0IUMBI /1715l TPHOOpETeHHs O0IEKYIbTYPHOTO
YPOBHSI, O3BOJISIIOILETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOTOOOpa3HOM
’KHU3HHU 00IIeCTBa, JUIsI 0CO3HAHUS BAXKHOCTH Pa3yMHOTO OTHOILIEHUS K CBOEMY 310POBBIO U 3710pPOBBIO
JPYTUX, K OKpY’Karollel IpUpOIHON cpenie, A TPaMOTHOTO MOBEIEHUS IPU UCTIOJIb30BaHUU PA3JINYHbIX
MaTepHUAJIOB U XMMUYECKUX BEIIECTB B IOBCEIHEBHOM JKU3HMU.

Xumuueckoe 00pa3oBaHre B OCHOBHOM ITKOJIE SIBNIsieTCs] 6a30BBIM MO OTHOIIEHHUIO K CHCTEME OOIIIeTo
XHUMHYECKOTO 0Opa3oBaHus. [[0ATOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pean3yeT MPUCYIUe 00IemMy
XUMHYECKOMY 00pa30BaHHUIO KIIFOUEBbIC IEGHHOCTH, KOTOPBIC OTPAXKAIOT TOCYIaPCTBEHHBIE, OOIIECTBEHHBIC U



WHIUBUAYAIbHBIE TOTPEOHOCTH. DTUM OTIPEIEINISICTCS CYITHOCTh OOIIEel cTpaTeruu 00y4eH s, BOCIIUTAHUS 1
pa3BHUTHS 00YYAIONIUXCS CPEACTBAMH YUEOHOTO MpeIMeTa « XUMUSD».

Nzydenue npenmera: 1) cnocoOCTBYET peanu3aliii BO3MOXHOCTEH Il CaMOPa3BUTUS U (POPMUPOBAHUS
KYJIBTYPBI IMYHOCTH, €€ 0011eH 1 (PYHKIIMOHAIBHOW TPaMOTHOCTH; 2) BHOCUT BKJIaJ B ((OPMUpPOBAHHE
MBIIIJIEHUS] U TBOPUECKUX CIIOCOOHOCTEN MOIPOCTKOB, HABBIKOB UX CAMOCTOSITEIbHON yueOHO!
JEeSITEIbHOCTH, SKCIIEPUMEHTAJIbHBIX U UCCIIEI0BATENIbCKUX YMEHUH, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KU3HH, TaK U B IPO(HECCUOHATBLHOMN AEITeIbHOCTH; 3) 3HAKOMHUT CO CHEIU(DUKON HAYYHOTO MBIIIJICHUS,

3aKJIaJIbIBACT OCHOBBI LHCJIOCTHOI'O B3IJIAa HA CAMHCTBO MPUPOIAbI U YEJIOBCKA, SABJIACTCA OTBETCTBCHHBIM



3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH TOJIPOCTKOB; 4) CIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOUICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHNE MIKOIHHUKOB.

Haspannple HampaBieHUs B 00yICHUH XUMHUH 00SCIICUNBAIOTCS CIICIU(PUKON CONCpKAHUS TPEIMETa,
KOTOpBIﬁ SABJICTCA NCAArOrnM4CCKu aJaliTUpOBAHHBIM OTPAXKCHUCM 63,30BOI>1 HAayKU XMMHUU Ha OHpeI[eHéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOCHHE O0YUYAIOIIUMHKCS OCHOB HEOPTaHHUYECKOM

XHUMHUHU U HCKOTOPBIX MOHSATHH U CBGI[GHI/Iﬁ 00 OTACIIBHBIX 00BeKTax 0pFaHI/I‘IeCKOI71 XUMHHU.

CrpykTypa conepxaHus npeaMera copMuUpoBaHa Ha OCHOBE CHCTEMHOTO TTO/IX0/1a K €T0 U3Y4YEHHIO.
ConepmaHI/Ie CKJIaIbIBACTCA U3 CUCTEMbI MIOHITHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBEC U CUCTEMBI TTOHATHH
0 XUMH4YecKoi peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbI 10 IPUHLIMITY [TOCJIE0BAT EIbHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMs KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoauueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOHN CBiA31, HpeI[CTaBJ'IeHI/II\/’I 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccMaTpUBaIOTCs Ha
OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpYTOMY, BBITIOJIHSAA (QYHKIIMN OOBSICHEHUS U TPOTrHO3UPOBAHUS CBOMCTB, CTPOEHUS U

BO3MOJKHOCTEH MPAKTUYCCKOT'0 MIPUMCHCHUA U MMOJTYYCHUA N3Yy4aCMbIX BCIICCTB.

Takas opranusanus cogepxKaHus Kypca criocoOCTBYET MPeICTaBICHUIO XUMUYECKOW COCTaBIIAIOIIEN
Hay4YHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoisl. Tem caMbIM oOecrieynBaeTcs BO3MOKHOCTh
(dbopMupoBaHUs y 00yHarOMMUXCs IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHHUIO M METO/1aM MO3HAHUS B
Hayke. BaxHO Takke 3aMEeTHTh, YTO OCBOEHHE COAEPKAHUS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «Oxpyxaromuii Mupy», «buomorus. 5—7 xkmaccei» u «Pusuka. 7 Kiaaccy.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMUWUS»

K nampasiieHunto nepBocTeneHHOM 3HAYMMOCTH TPU peain3aluu 00pa3oBaTelbHbIX (PYHKIUI IpeameTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (pOpMUpPOBaHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKOM IESATEIbHOCTH YeI0OBEKa U KaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1adya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHUYECKOTO XapaKTepa, s3bIka HAyKH, 3HAHUW O HayYHBIX METOJIaX U3yYCHHUS BEIIECTB U
XMUMHUYECKUX PEaKIUi, a TaKke B (GOPMHUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOIIOJCHUEM U MPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
MpaBuJI 6€30MacHOro OOpalleHus C BEIECTBAMU B TOBCETHEBHOM KU3HU.

Hapsny ¢ aTuM nenu n3ydeHus npeaMeTa B IporpaMMe yTOUYHEHbI M CKOPPEKTHUPOBAHBI ¢ YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJIEHHOCTh OOYYEHMs Ha pa3BUTHE M CaMOPa3BUTHE JIUYHOCTH, (JOPMHUpOBaHUE €€
MHTeJUIeKTa U 0011eil KynbTypbl. OOydeHne yMEHHIO YUUTHCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMH y4eOHBIX MPEIMETOB.

B cBs13u ¢ 5TUM TipU U3yUEHUU TIpeIMeTa B OCHOBHOM IITKOJIe JOMUHUPYIOIIEe 3HaUeHUE IPUOOpENH Takue
LIEJIH, KaK:

(hopMHUpOBaHKE UHTEIIEKTYATbHO PA3BUTOMN IMYHOCTH, TOTOBOM K CAaMOOOPa30BaHUIO, COTPYAHUUECTRY,
CaMOCTOSITEILHOMY MIPUHSITHIO PELICHUH, CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM
JKHU3HH,

HAIMPaBJICHHOCTh 00YUEHUS HA CHCTEMATUYEeCKOE MPUOOIIEHHIE YYAIINXCS K CAMOCTOSITEILHOM



MO03HABATEIBHOM JIEATEILHOCTH, HAYYHBIM METOaM MMO3HaHUS, (POPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrieueHne yCIOBHii, CIOCOOCTBYIONTUX MPHOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
JEATeIbHOCTH, TIO3HAHUS U CAMOTIO3HAHHMS, KITFOUEBBIX HAaBBIKOB (KITFOUEBBIX KOMIETEHIINH ), IMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE [T PA3TUYHBIX BUJIOB JIESATEILHOCTH;

¢dbopmupoBaHre yMEHHI OOBSICHIATD U OLIEHUBATD SIBJICHUS OKPYXKAIOIIETO MUPA HA OCHOBAaHUM 3HAHUN U
OTIBITA, TIOTYYEHHBIX TP U3YYECHUH XHUMHUU;

(dbopmupoBanre y 00yJarOnXcsi TYMaHUCTHYECKUX OTHOIIECHHH, TOHUMAaHUS [IEHHOCTH XUMHUYECKUX
3HAHUMN 11 BBIPAOOTKH 3KOJOTMUECKHU LIE€JI€CO00pa3HOro MOBEACHMsS B ObITY U TPYJOBOH A€ATEILHOCTH B
LEJISIX COXPAHEHUS CBOETO 370POBBS M OKPYKAIOIIECH MPUPOTHON CPEJIbI;

pa3BUTHE MOTHUBAIIMH K 00YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHUS 00I€UeTI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(UIISt M HApaBIeH HOCTH

JalbHENIIero o0y4eHus.



COJEP)KAHME YYEBHOI'O IPEIMETA

IlepBoHaYa/bHBbIE XMMHYECKHE TIOHATHS

[Ipenmer xumuu. Pose xuMuu B )KU3HU desioBeka. Tena u BemecTsa. PU3nyeckue CBOWCTBA BEIIECTB.
ArperatHoe cocTosiHMEe BelecTB. [loHsATHE 0 MeTOJaX [TO3HAHUS B XMMHUHU. XUMUS B CUCTEME HayK. UucTbie
BeriecTBa U cMecH. CriocoObl pa3ieNieHUst CMECE.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEeHThI. CHUMBOJIBI XUMHUYECKUX AIIEMEHTOB. [IpocThie U CII0KHBIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnueckas popmysa. BanreHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENbHAS aTOMHAsl Macca. OTHOcCUTENbHAsI MOJIEKYIIsIpHas Macca. MaccoBast 107
XMUMHUYECKOTO IEMEHTA B COCTUHEHHH.

du3nyuecKkue U XMMUYECKUE SBICHU. XUMUYECKasi peakius 1 e€ Mpu3HaKu. 3aKOH COXPaHEHHUsT MacChl
BellecTB. XUMUYecKne ypaBHeHus. Kitaccupukanus XuMUIeCKUX peakiuid (COeAMHEHUS, Pa3IOKEHHS,
3aMernieHus, o0OMeHa).

XUMUYECKUH KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMUYECKOM MOCY0M, ¢ MpaBUiiaMu paboThl B 1TaOOpaTopuu u
npuémMamu oOpalieHus ¢ 1adopaToOpHbIM 000PYIOBaHUEM; U3YUEHHUE U ONMCaHNe (PU3UUECKUX CBOMCTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HaOMoAeHHe (pU3nUecKuX (IJIaBJIeHHe BOCKA, TassHUE JIbJIa, paCTUpaHUE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJIbI) M XUMUYECKHUX (TOPEHNE CBEUH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aUMOJIEHCTBHE MeJla C KUCIOTON) sIBJICHU, HAOII0JIeHNEe U ONHMCaHNe TPU3HAKOB MPOTEKAHUS
XMUMHUYECKUX peakluii (pa3yiokeHne caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenue ruapokcuaa meau(1l) mpu HarpeBanuu, B3anMoieicTBrE xkemesa ¢ pactBopoM cosi Meau(1l));
M3y4YeHUE CIIOCOO0B pa3esieHusi cMecel (C MOMOIIbI0 MarHuTa, GUIbLTPOBaHKE, BhITIapUBaHUE,
TUCTUIUISILMS, XpoMaTorpadusi), IpoBeIeHHE OUUCTKY MMOBAPEHHOM COJIM; HAOIOIEHUE U OMTUCAHKE
Pe3yIbTaTOB MPOBEACHUS ONBITA, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUSI MacChl; CO3JaHue MOIesei
MOJIEKY (ITapOCTEPIKHEBBIX).

BaxHeiinue npeacTaBuTe M HEOPraHUYeCKUX BellecTB

Bosnyx — cmecs razos. Coctas Bo3nyxa. Kucinopox — aneMeHT u nnpocroe Bemectso. Haxoxnenue
KHCJIOpOJa B IpUpoe, Gpu3ndeckue 1 XMMUYeckre cBoicTBa (peakuuu ropenusi). Oxcunsl. [Ipumenenune
kucnopozaa. CriocoObl MoJydeHHs KUCIOPOa B J1a00OpaTopuu U NpOMBIIIIEHHOCTH. KpyroBopot kuciioposa B
npupoje. O30H — aJUIOTPONHAA MOU(PHUKALMS KUCIOPOIaA.

TennoBoil 3¢ pexT XMMUUECKON peakLuu, TEPMOXUMUYECKHUE YPABHEHUS, K30~ U SHIOTEpPMUYECKUE
peakuuu. TomMBO: yroyib U MeTaH. 3arpsi3HEHNE BO3/lyXa, YCUIEHHE MApHUKOBOTo 3(dekra, pazpylieHue
030HOBOTO CJIOSI.

Bopopoa — snemeHT 1 npoctoe BemecTBo. HaxoxaeHue Bogopoa B Ipupoae, GU3NUecKue U XUMUYECKue
CBOICTBA, IPUMEHEHHE, CIIOCO0BI NoTydeHus. Kucinotsl u conu.

KomnnuectBo BeniectBa. Moins. Mosnsipaast macca. 3akoH ABoraapo. MossipHblii 00bEM razos. Pacuérs! o
XMUMHUYECKUM YPaBHEHHUSM.

®dusnueckue cBocTBa BoAbL. Bona kak pactBoputeins. PactBopbl. HachllieHHbIE 1 HEHACBIIICHHBIE
pacTBOpBL. PacTBOpUMOCTS BelecTB B Boje.MaccoBas 10JI BELIECTBA B PACTBOPE. XUMUYECKHUE CBONCTBA
BoJbl. OCHOBaHUs. PoJIb pacTBOPOB B IPUPOJIE U B JKU3HHU YesloBeKa. KpyroBopoT BobI B IPUPOJE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJI.

Knaccugukanus Heoprannyeckux coeannenuit. Oxcupl. Kinaccudukaryst okcuaoB: coneodpasyromniie
(OCHOBHBIE, KUCIIOTHBIE, aM(pOTEpHBIE) U HecoaeoOpasyronie. HoMeHkmaTypa OKCHI0B (MEXIyHApOIHAS U
TpuBHaibHAA). PU3NUECKHe U XMMUYECKHE CBOIcTBA Okcu0B. [lomyuenue okcuaoB.

OcnoBanus. Knaccugukaiyst ocHOBaHUIL: MIENOUN U HEPACTBOPUMBIE ocHOBaHMA. HomeHknatypa
OCHOBaHUH (MeXIyHapoaHas U TpUBHaJIbHas). PU3nUecKue U XUMUYECKHE CBOMCTBA OCHOBAHUIA.



[Tosmyuenne oCHOBaHUIA.

Kucnotsl. Knaccudukanus kucinot. HomeHnknarypa KucioT (MeXayHapoIHasi U TPUBUAIbHAS ).
@uU3NYECKUE U XUMUYECKUE CBOKCTBA KUCIIOT. P aktuBHOCcTH MeTauioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Comu. Homenknatypa cosieit (MexayHapoHas U TpuBHaNIbHAs ). PU3MUECKHE U XUMUUECKHE CBOMCTBA
coneit. [lonyuenue cosen.

I'enernueckas cBsi3b MEX/1y KJIJaCCaMU HEOPraHUYECKUX COCTUHEHUM.

XUMHUYECKUH 3KCIIEPUMEHT: KaU€CTBEHHOE OIPEAEICHUE COJEpHKAHUSI KUCIOPOAa B BO3IyX€; MIOJyYEHUE,
coOupaHue, paclio3HABAHUE U U3YYCHHUE CBOMCTB KUCIOPO/1a; HAOIIOICHNE B3aUMO/ICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCIIOBUSI BOSHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB U ONMCAaHUE UX CBOICTB; MOJIy4YeHHUE, COOMpaHUe, pPacliO3HaBaHUE U U3YyUEHHE CBOMCTB BOJAOPOAA
(ropenue); B3auMoaericTBrE Bogopoaa ¢ okcuaoM meau(Il) (Bo3MokHO MCIOIb30BaHNE BUIEOMATEPHUATIOB);
HabIo/IeHNe 00pa3IoB BELECTB KOJINYECTBOM | MOJIb; HCCe10BaHuE 0COOEHHOCTENW pacCTBOPEH S BEIIECTB
C Pa3jINYHOM PACTBOPUMOCTHIO; MPUTOTOBIEHHE PACTBOPOB C ONMPENECIEHHON MAaCCOBOM JTOJIEH
PacTBOPEHHOTO BEILIECTBA; B3aMMOAEHCTBHE BOIbI C METaNIaMU (HATPUEM U KaJIbl[eM) (BO3ZMOXKHO
HCI0JIb30BAHNE BUJIEOMATEPHUAJIOB); ONPEIEIEHNE PACTBOPOB KUCIIOT U LIEI0YEH ¢ MOMOIIBI0 HHINKATOPOB;
UCCcleI0OBaHUE 00pa3lloB HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOMI0eHIE U3MEHEHHS OKPacK!
MHMKAaTOPOB B pacTBOPAx KUCIOT U HIesloueit; u3yuenue Bzaumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KUCJIOTHI, KUCJIOT ¢ METAJUIAMM, PEAKIINM HEUTpAIN3aluy; IOJIyY€HHE HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJIHOTO METaJlla JPYTUM U3 pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe
«BaxxHenmune KI1acchl HEOPraHMYECKUX COCTUHEHU.

Iepuonuyeckuii 3akon u [lepuoguveckas cucrema xumuieckux 3jgemMenToB /. U. MenaesieeBa.
Crtpoenne atoMmoB. XUMH4YeCKas CBsA3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[lepBbie MOMBITKY KJIACCU(PUKAUU XUMUYECKUX AIEMEHTOB. [IoHATHE O TPYIax CXOJHBIX AIEMEHTOB
(11e70YHBIE U MIEJ0YHO3EMENIbHbIE METaLIbl, TAJIOT€Hbl, HHEPTHBIE Ia3bl). DJIEMEHThI, KOTOpble 00pa3yioT
am(boTepHbIe OKCUIBI U TUAPOKCUIBIL.

[Tepuonnueckuii 3akoH. [leproanueckas cucrteMa xumuueckux anemenToB J[. 1. Menaeneesa.
Kopotkonepuoanas u juimHHoneproanas ¢popmel [lepuoanyeckoit cucTeMbl XUMUYECKUX 31€MEHTOB /1.
N. Menpneneesa. Ileproasl u rpymnmbl. @u3nyeckuil CMBICI HOPSIKOBOTO HOMEpPa, HOMEPOB MEPUOIa U
TPYIIBI 3JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siiep. M3oTombl. DnekTponbl. CTpoeHHe 3JEKTPOHHBIX 000JI0UYeK
aToMOB nepBhIX 20 xumuyeckux 3aeMeHToB [lepuoauueckoit cuctemsl J1. 1. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTa O ero nojoxeHuro B [leproanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUUYECKHUX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 1O rpynmnaM u nepuoaaM. 3HadeHue llepuoauueckoro 3akona u Ilepuoanueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB Ul pa3BUTHUS HAyKU U NpakTuku. [. 1. MenneneeB — y4€nslii u
TpaKJIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (MOJIipHAs ¥ HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIATETLHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIEC peakuu. [Ipouiecchl OKUCIeHs 1
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B BEIIECTB METAIIJIOB U HEMETAIIJIOB; B3aNMO/ICHCTBUE
TUAPOKCH/IA IMHKA C pACTBOPAMU KHUCIIOT M LIEJI0UYEH; TPOBEACHHUE OIBITOB, MWITIOCTPUPYIOLIUX TIPUMEPDI
OKHUCJIUTETbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpEHHE, PEaKIIuu Pa3lI0KEHUs, COSTUHEHIS).

MexnpeamerHblie CBA3U
Peanuzanus MeXIpeaMETHBIX CBA3€H NpU U3YyYeHUN XUMUH B 8 KJlacce OCYIIECTBISIETCS Yepes



HUCITOJIb30BAHUE KaK 06H_II/IX CCTCCTBCHHO-HAYYHbIX HOHSITI/Iﬁ, TakK U HOHHTI/II‘/JI, ABJIAOIINUXCA CUCTCMHBIMUA JI51
OTJICITBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MTOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAINU3, CHHTE3,
KIIacCU(UKAIs, TEPUOUIHOCT, HAOIIOCHHUE, SKCIEPUMEHT, MOJISIIMPOBAHUE, H3MEPEHUE, MO/ICIb,
SIBJICHUE.

du3suKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIHJI, U30TOIIbI, PAJIMOAKTUBHOCT,
MOJIEKYJIa, JIEKTPUUYECKHH 3apsijl, BEIIECTBO, TENIO, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(bu3HUYeCKre BEIMYMHBI, SAMHHIIEI H3MEPECHHS, KOCMOC, TUTAaHETHI, 3BE31161, CoJTHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOMTAEMbIE, TOILITHBO,
BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

N3ydenne xumuu B 8 Ki1acce HallpaBJIEHO HA JOCTUKEHUE 00Y4arOIIUMHKCS TUYHOCTHBIX, METAIIPEIMETHBIX
Y TIPEAMETHBIX PEe3yIbTaTOB OCBOCHUS YI€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHus JOCTHTAIOTCS B XOJI€
o0Oy4eHHsI XUMUU B €IUHCTBE y4eOHOM U BOCITUTATENBHOM esiTenbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATHIMHU
B 00IIIeCTBE MMPaBMWIIaMU ¥ HOPMAaMHU TIOBEJICHUS M CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHS
U COLMATU3ALUU 00y4aroIKXCsl.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

ITaTrproTHYeCKOro BOCIUTAHUS

1) EeHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACIICIHIO,
MMOHUMAaHMsI 3HAUE€HUsI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOTO 00I[eCTBa, CIIOCOOHOCTH BIIAIETh
JIOCTOBEpHOM MH(OpMAaIUElt 0 MepeOBBIX JOCTIKEHUAX U OTKPBITUIX MUPOBOM U OTEYECTBEHHOW XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpaA M OOIIECTBA;

I'paxxmanckoro BOCHUTaHUS

2) MpEACTABJICHUA O COONUAJIBHBIX HOPMAX M IMpaBUJIaX MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbLCKOM, TBOPUECKON 1
JPYTrUX BUAAX EATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM NESATENbHOCTH MIPH BBIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 3a/1a4, BBIMOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JJAHUN YU€OHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAaHUIO U B3aUMOIIOMOILU B MPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS NTOCIIEICTBUI MOCTYIKOB;

HCHHOCTH HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX HpeI[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHUA CYIITHOCTHU Hay‘lHOfI
KapTUHBI MHPA, HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHA IIPUPOIbI, B3AUMOCBA3AX
YCJIIOBCKA C HpHpO,Z[HOfI cpenoﬁ, O POJIM XUMHUHU B IIOBHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

4) IMO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHUC HOBBIX 3HAHUH 110 XHMHU, HeO6XOI[I/IMHX JUIA
00BACHEHHS Ha6.]'IIOI[aeMLIX IIpoHeCCoOB U HBHGHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HH(i)OpMaHHOHHOfI 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTBI C y‘IC6HBIMI/I TCKCTaMU, CHp&BO‘IHOfI HHTepaTypOﬁ, AOCTYIIHBIMH TECXHUYICCKUMU
cpeacTBaMu I/IH(l)OpMaI_[I/IOHHbIX TGXHOHOFHﬁ;

6) HHTEpCCa K O6y‘IeHI/IIO M ITO3HAHUIO, JHO603H8.T€J'IBHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOI\/’I 1 MCCIIE0BATEIbCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HaITpaBJICHHOCTHU U YPOBHS O6y‘leHI/IH B HaﬂbHeﬁHleM;

®opMHUPOBaHNS KYJbTYPbI 310POBbS

7) 0CO3HaHHMSI IIGHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOXOAUMOCTH COOIOACHNUS MpaBUiI 0€30MaCHOCTH MPH 0OPALIEHUH C
XMMUYECKUMU BEIIECTBAaMH B OBITY M peallbHOM KU3HH;

Tpyaosoro Bocniuranus
8) mHTepeca K MPaKTUIECKOMY U3y4YEeHUIO Mpodeccuii U Tpya pa3IndHOro pojia, YBaKCHUE K TPYLY H



pe3yibTaTtaM TpyAOBOM IESTETbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 10 XUMUH,
OCO3HAHHOTO BBHIOOPA MHANBUIYAJILHON TPAEKTOPHH MPOIOJLKEHUS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npohecCHOHATBFHON AATENIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHLCS B
npodeccHoHaAIBHOM Cperie;

IKOJOTrH4€eCKOr0 BOCTIMTAHUS

9) 3KOJIOrMYECKH 11e7eCO00Pa3HOT0 OTHOMICHHS K MTPUPO/IC KAK MCTOYHHUKY JKU3HH Ha 3emiie, OCHOBE €€
CYIIIECTBOBAHUS, IOHMMAHHS [ICHHOCTH 3JI0POBOTO M 0€30TIacCHOTO 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICUXMUECKOMY 370POBbIO, OCO3HAHUSI IICHHOCTU COOJIOICHUS
MIPaBWJI 0E30TIACHOTO TIOBEJICHUS IPH PabOTE ¢ BEIICCTBAMH, a TAK)KE B CUTYaIUAX, YTPOIKAIOIIUX 3I0POBBIO
W KU3HU JIFOJICH;

10) crtocoGHOCTH MPUMEHSThH 3HAHHUS, TIOJTydaeMble PH U3YUEHUH XUMHUH, IS PEIICHUS 3a/1a4, CBA3aHHBIX
C OKpYXKarollel NpUpOTHON CPEI0i, MOBBIIEHUS YPOBHS 3KOJOTMYECKOM KYJIBTYPbI, OCO3HAHUS
I00abHOTO XapaKkTepa KOJOTHYECKUX MPOOJIeM U IMyTeH UX PEHICHUs TOCPEACTBOM METO/IOB XHUMUH;

11) 5KOJIOTUYECKOTO MBIIIUICHHUS, YMEHHS PYKOBOJICTBOBATLCS MM B IO3HABATEIbHON, KOMMYHHKATHBHOMN H

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC JITISI POPMHUPOBAHUS MUPOBO33PEHHUS
oOl1ieHay4Hble MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHUH U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IEIOCTHONW HAyYHOUM KapTUHE MHUPA, U YHUBEpPCAIbHbIE
y4eOHbIe JeHCTBUA (TT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIC), KOTOPBIC 00€CTICUNBAIOT
(hopMHpOBaHKE TOTOBHOCTU K CAMOCTOSTEILHOMY TIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM
NeSITeIbHOCTH.

MetanpeaMeTHbIe pe3ynbTaThl OCBOSHUS 00pa30BaTEIbHON MPOrPaMMBI [0 XUMUU OTPAKAIOT OBJIAJICHHUE
YHHUBEpPCaJIbHBIMU [T03HABATEIBHBIMU JICHCTBUSMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKHUMH JeHCTBUSMH

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JJOTHUYSCKOTO MBIILICHHS [IPH OCBOCHHH 3HAHHIA: PACKPHIBATH CMBICI
XUMHUYECKUX TOHATUH (BBIICIATh X XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMH
MTOHSATHSIMH ), UCIIOJIB30BATh MOHATHUS TSI O0BSICHEHUS OTACIbHBIX (PaKTOB U SIBJICHHI; BHIOMPATh OCHOBAHUS
U KpUTEPUU A7 KilacCU(UKALUK XUMUYECKUX BEIIECTB U XUMHUYECKUX PeaKlnii; yCcTaHABINBATh MPUIMHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH); JIeJaTh BHIBOJIBI M 3aKIIOUEHUS;

2) yMEHUEM MPUMEHSTh B MIPOLIECCE TIO3HAHMS TIOHATHS (ITPEAMETHBIC U METaNPeIMETHbIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIE B XUMUU, TIPE0OPa30BHIBATH ITUPOKO MPUMEHSEMBIE B
XUMHH MOJICTIbHBIE MTPEICTABICHHUS — XUMUYECKHI 3HAK (CHMBOJI dJIEMEHTa), XUMHuueckas popmyna u
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIIeHUN YaeOHO-TI03HABATEIbHBIX 3a/a4; C YI4ETOM ITHX
MOJENBHBIX MPEACTABICHUH BBISABIATH M XapaKTEPH30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIUii; BBISBIATH 00IIHE 3aKOHOMEPHOCTH, PUIUHHO-
CJIE/ICTBEHHBIE CBSI3UM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUMi; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUSI, BHIOMPATh HanOoJIee MOIXOISIINUN ¢ YIETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMH HccJIe10BaATEILCKUMHY AeHCTBUIMH



3) yMEHUEM HUCIIOJIb30BATh MOCTABJICHHBIC BOMIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMUS, & TAKIKE B
Ka4y€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/HI THUNOTE3LI IO MPOBEPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) mproOpeTeH e OIbITa MO TIAHUPOBAHMIO, OPTaHU3AIMU 1 IPOBEICHUIO YUCHHUYCCKUX IKCIICPUMEHTOB!
yMeHHE HaOJII0AaTh 3a X0A0M IIPOIIECCa, CAMOCTOATENILHO IIPOrHO3UPOBATh €r0 pe3yIbTart, GOpPMYyIUPOBATH
0606IJ_ICHI/I$I 1 BBIBOJIBI I10 PE3YyJIbTaTaM HpOBCI[éHHOI‘O OIIbITa, UCCIICAOBAHUA, COCTABIATH OTYET O
IIPO/JIENIaHHOM paboTe;

Paboroii c undopmanuei

5) ymeHreM BbIOMPATh, aHATM3UPOBATH M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U (hOpM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIPHAS JIMTEPaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTUYECKU OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM IPUMEHSATH Pa3InYHbIC METO Il M 3aIPOCHI IIPH TIOUCKE U 0TOOpe HHOpMAIMK U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAUMBIX IS BHIMIOJTHEHUSI y4€OHBIX U TTO3HABATENILHBIX 3aa4 OTpe -
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIaCTH UCTIOIB30BaHMS MH(GOPMAIIHOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO BEIOMPATHh ONTUMAIIbHYIO (hOPMY MIPEACTaBICHUS HH(DOPMAIIUU U WILTIOCTPUPOBATH
peraemMble 3a71a9i HECJIOKHBIMUA CXeMaMU, JuarpaMMaMH, IpyruMu GopMamu rpaduku U ux
KOMOHWHAIIUSIMU,

7) yMEHHEM HUCIIOJIb30BaTh U aHAJTM3HPOBATH B MPOIECCce YIeOHOM U HCCIIEA0BATEIbCKOM AeITETbHOCTH
MH(POPMAITHIO O BIUSHUM MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarolel TpupoaHON Cpeibl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH

8) ymeHmeM 3a1aBaTh BOTPOCH (B XO/1€ AUAIOra W/UIH TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOM TeMBI,
(bopMyIHpOBaTh CBOM MPEIIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS PETIOKEHHON 3a/1auu;

9) mproOpeTeHNE OMBITA PE3CHTAIMH PE3YIbTATOB BBIIIOJIHEHHUSI XUMHUUECKOTO SKCIIEPUMEHTA
(JtrabopaTopHOTO OIBITA, TA00PATOPHON PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHMKAMH TMO3HABATEIILHON U HCCIIEA0BATEIbCKOM
NEeSTETbHOCTH MIPH PEIICHUN BOSHUKAIONIUX MPO0IeM Ha OCHOBE y4éTa OOIIUX HHTEPECOB U COTIIACOBAHHMS
no3uIuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeieIICHUEe KPUTEPUEB TI0 OIIEHKE KaueCTBa BBITIOJIHEHHON PabOTHI U JIIp.);

YHHBepcaJILHLIMI/I PeryjJsaiTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIU ACATCIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Haunboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBHO COCTAaBJIATh MU
KOPPCKTHUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 38.,[[8.HPII>1 C y‘léTOM IMOJTy4CHUA
HOBBIX 3HaHUI 00 HU3y4acCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHUBATL COOTBCTCTBHUEC ITIOJTYUCHHOT'O
pe3yibTara 3asIBJICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BaTh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BHU bl ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘IC6HBIX u
HOBBIX CUTYyallUAX.



[IpenmeTHbIe pe3yabTaThl OTPAKAIOT CHOPMHUPOBAHHOCTD Y OOYUAIOIIMXCS CIACTYIONTUX YMEHHIA:

1) packpvisame cmblci OCHOBHBIX XUMHUYECKUX TIOHATHIA: aTOM, MOJICKYJ1a, XHMHUUCCKHUI 3JIEMEHT, TPOCTOE
BEILIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOIHAS), BAICHTHOCTh, OTHOCUTEIJIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsE Macca, MaccoBas J0JIs
XHUMHYECKOTO AJIEMEHTA B COCMHEHHH, MOJIIPHBIN 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHh OKUCIICHUS, XUMHYSCKasl PEaKIus, Kiraccu(DUKamus peakiyuii: peaKkium
COCIMHEHMUSI, PEAKIIUU PA3JI0KEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, 9K30- M SHJIOTEPMHUYECKUE
peakiuu; TeroBor 3 (EKT peakuu; Sapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, PanycC
aToMa, XMMHUYECKasi CBSA3b, MOJISIPHAS U HEMOJIIpHAsi KOBAJICHTHASI CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBasi J0J1s BeniecTBa (IIPOLIEHTHAsI KOHIICHTPALIUsI) B pacTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHI (CM. T1. 1) ¥ MPUMEHSTH 3TH MOHSITHS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAICHUN;

3) ucnonvzosamv XUMUIECKYIO0 CHMBOJIMKY JUISI COCTaBACHUS (DOPMYIT BEIIECTB U YPaBHEHUH XMMHUYCCKHX
peaKuuii;

4) onpedensimb BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTEIIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAICIKHOCTD BEIIECTB K ONMPEASIEHHOMY KJIacCy COSTUHEHUN 110
dhopmynam; BUJI XUMUIECKOM CBSA3M (KOBAJCHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTMHCHUSX,

5) packpvisamo cmwica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa: 1eMOHCTPHPOBATH IOHUMAaHKE
MEePUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MoJjioxeHus B [lepuoanueckoit
CHCTEME; 3aKOHOB COXPaHEHUS MACChI BEIIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJICKYJISIPHOTO YUCHUS,
3aK0Ha ABOTa/Ipo; OMKMCHIBATh M XapaKTepU30BaTh TAOIUIHYIO0 dhopmy [leprnoandeckoit CUCTEMBI
XMUMHUYECKUX JIEMEHTOB: pa3InyaTh MOHATHS «TJIaBHas noAarpymnmna (A-rpymnmna)y» u «rnobounas noarpymnmna (b-
TpyIIa)», Majible ¥ OOJIBIIKNE TIEPUOIBI; COOTHOCUTH 0003HAYCHH S, KOTOPHIC UMEIOTCS B TAOJIHIIC
«Ileproguueckas cucreMa XuMudeckux aeMeHToB J[. . MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHSI aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB U 3aps sipa, 001ee YUCIIO0 AIEKTPOHOB U
pacnpesesieHue uX Mo dIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposams XAMUIESCKUE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;, XAMHUYCCKUE Peakiuu (110
YHCIIy U COCTaBY yYacTBYIOIIUX B PEaKIIUU BEUIECTB, [0 TEIJIOBOMY 3 (deKTy);

7) xapaxkmepuzoseamv (onucvléams) OOIIKE XUMHUYECKHE CBONCTBA BEIICCTB Pa3InYHBIX KJIACCOB,
MOATBEPIK/1asi ONIMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMHUECKUX PEAKIIUIA;

8) mpoenozupoeéams CBONCTBA BEIISCTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILCHHUI B Pa3JIMUHbIX YCIOBUSIX;

9) ewiuucIsMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MACCOBYIO JIOJTFO
XMUMHUYECKOTO AJIeMEHTa 1o (opMyJie COeTUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHYECKOM peaKIuu;

10) npumensimo OCHOBHBIE OTIEPAIIUH MBICITUTEIBHON AESTETHHOCTH — aHAJIN3 M CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3AINIO, KIacCU(PUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3EH — I
M3Yy4YEHUsl CBOWCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOIoIeHNEe, U3MEPEHNE, MOJIEIMPOBAHKE, IKCIIEPUMEHT (peaibHbIN 1 MBICICHHBIH);

11) creoosamsb paBUIIaM MOJIB30BAHUS XUMUUECKOM MOCYI0H M 1a00paTOPHBIM 000PYIOBAHHEM, a TAKKE
MpaBUJIaM OOpAaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BHITIOJHEHHUIO TA00OPATOPHBIX
XUMHYECKUX OTBITOB MO MOJYYCHUIO0 U COOUPaHHIO ra3000pa3HbIX BEMIECTB (BOJOPOA U KUCIOPOIa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCcCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMHUUYECKHE IKCIIEPUMEHTHI [0 PACTIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ HTOMOILBIO
WHIUKATOPOB (JakMyc, heHondranent, MEeTUIOPaHK U JIp.).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HanmeHnoBanue pa3aeioB U TeM KosnuecTBo yacoB Jara Buab! qeATeIbHOCTH Buanbl, DJIeKTPOHHBbIE
/Il | IporpamMMsl H3yYeHUst dopmsbr (uudposbie)
BCero | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOJIsl o0pa3oBaTeJbHbIE
pa6oThI pa6oThI pecypcnl

Paznen 1. HepBonaqaﬂbele XUMHYECKHE MOHATHUA

1.1. | Xumus — BakHasi 06;1acTh 5 0 2 http://school-
€CTeCTBO3HAHHUS M MPAKTHYECKOii collection.edu.ru/
AesITeJTbHOCTH YeI0BeKa

1.2. | BemecrBa 15 1 1 http://school-

H XHMHYeCKHe peakuu collection.edu.ru/

HUroro mo pasgeiny 20

Paznen 2. BaxHeiimue npeacraBuTe/Id HEOPraHu4YeCKMX BelecTn



http://school-/
http://school-/

2.1

Bozayx. Kucaopoa. [Tonsitue 06 okcnaax

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

2.2. | Boxopoa. http://school-
IMousiTHE 0 KHCJIOTAX H COJSAX collection.edu.ru/
2.3. | KoinvecTBeHHbIE OTHOMIEHHS B XHMHUH http://school-

collection.edu.ru/



http://school-/
http://school-/
http://school-/

2.4. | Boaa. PactBopbl. IlousiTue 06 ocHoBaHusAX | 5 0 1 http://school-
collection.edu.ru/

2.5. | OcHOBHBIE KJIACChI HEOPraHMYeCKHX 11 1 1 http://school-
coeTHHEeHHIi collection.edu.ru/
Htoro no pazaery 30

Paznen 3. Ilepuoanyeckmuii 3axon u Ilepnoanyeckas cucreMa XuMHuecKux dementos /. U. MengeneeBa.
Ctpoenue aToMOB. XHMHYeCKas CBA3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIHH

3.1. | Mepuoanyeckuii 3axkon u Ilepuoanyeckas | 7 0 0 http://school-
cHCTeMa XHMHYECKHX 3JIeMEHTOB collection.edu.ru/
. U. MenneneeBa. CTpoeHue aTomMa

3.2. | Xumunyeckast cBsi3b. OKHCINTENIBHO- 8 1 0 http://school-
BOCCTAaHOBHTEJbHbIE PEAKIHI collection.edu.ru/

HWroro mo pazneiy: 15

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I1O0 68 3 7

IMPOI'PAMME



http://school-/
http://school-/
http://school-/
http://school-/

IHOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka Kosn4yecTBo yacos

n/n
Bcero | KourposbHbie NMpPaKTH4YecKue

paGoTeI padoThI

1. | I[Ipemmer xumuu. Posis xumun B 1 0 0
KH3HU YeJIoBeKa. MeToIbl MO3HAHUS B

XUMHUMU.

2. | Tena u BewmecTBa. @usnueckue 1 0 0
CBOICTBa BEUIECTB. ArperaTHoe
COCTOSIHHE BEIIECTB.

3. | 3HaKOMCTBO C MMpaBHIAMHU 1 0 1
0€30MacHOCTH U puéMaMu paboThI B
XUMHUYECKOH J1ab0paTOpuUu.
[IpaxTnueckas padota Ne 1.IIpaBuna
paboThl B 1TaOOpaTOpUH U IPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHHUEM.

4. | Yuctsle BemecTsa U cmecu.CrnocoObl 1 0 0
pa3aeiieHusl CMeceH.

5. | [Ipaktuueckas padora: Ne 2.Pazneneane |1 0 1
cMmecelt (Ha IpuMepe OYUCTKA
TMOBApEHHOM COJIN).

6. | AToMBl U MOJEKYJbL. [IpocThie U 1 0 0
CIJIO’KHBIC BEIIECTBA.

7. | XuMHYECKHE dJIEMEHTBI. 3HAKU 1 0 0
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB.

8. | AToMHO-MoOeKyssipHOe yueHue. 3akon |1 0 0
IIOCTOSIHCTBA COCTaBa BELECTB.




Xumuueckas hopmyra.
BajieHTHOCTh aTOMOB XUMHUYECKHUX

9JICMCHTOB.

10

Ornpezenenre BaJIGHTHOCTH
XHMUYECKOTO 3JIEMEHTa 10 (hopmyIie
BEIIIECTBA.

11

OTtHOCHUTEIbHAA aTOMHAsIMAacca.
OTtHocuTenbHasE MOJIEKYISIpHAS

mMacca.

12.

MaccoBas 10J1s1 XUMHYECKOTO

9JICMCHTA BCOCIUHCHUU.

13.

Pemrenne 3amaq Ha BEIYHCICHUE
MacCOBOH JIOJIW XUMHYECKOT'0 dJIEMEHTAa

1o ¢hopMysie COeTMHEHHUS.

14.

du3nueckre 1 XUMHUUECKHESIBICHHUS.

XHUMHUUYEcKas peakus.

15.

[Ipu3Haky n ycioBHs MPOTEKAHUS

XUMUYECKUX PEAKIIUU.

16.

3aKoH COXpaHEHUS MacChl BEIECTB.
M.B. JJomoHOCOB
— Y4EHBIA-IHITUKIIOTICTUCT.

17.

XUMUYECKUE YPaBHEHHUS.

18.

TuIbl XUMUYECKUX PEAKIIH.

19.

Ypoxk 0600I1IeHHS M CUCTEMATH3 AN

3HaHUM.

20.

Kontponbras padora Nel

no TeMe «HadanbHble MOHITHUS U 3aKOHBI
XHUMHUHN.

21.

BOS,Z[YX — cMech razoB.CocTaB
BO3yXa. [TousiTue 00 OKCHIax.

22.

TennoBoit 3¢ pexT XUMUYECKOH peakiuH,
MIOHATHE O TEPMOXUMUYECKOM
YPaBHEHUH, DK30- U SHAOTEPMUYECKUX
peakuusx.

23.

Crnioco0bl mosryyeHHst KUCI0po/a B
71a00paTOPUH U MPOMBIIIIIEHHOCTH.
[Ipumenenue kucaoposa.




24,

[Ipaktuyeckas padora Ne 3.ITomyuenue
U coOMpaHKe KUCIOpo/a, H3y4eHHUE eTo

CBOMCTB.

25.

KpyroBopoT kuciaopoaa B Ipupoae.
TomuBo (yrosib v MeTaH). 3arpsa3HeHue
BO3]lyXa, CII0COOBI €ro MpeA0TBPaIlECHUS.

26.

Boaopon — xuMHu4YeCcKuid 3JIEMEHT U
IIPOCTOE BEILECTBO.

27

duznueckre 1 XUMUYECKUE CBOMCTBA

BOJIOpPOJIA.

28.

[IpaxTnueckas padora Ne 4.ITonyyenue
U coOMpaHue BOJOPO/Ia, U3YUEHHUE €ro

CBOMCTB.

29.

TlongaTue o KucioTax.

30

TloagaTue o congax.

31.

KomnuectBo Bemniectsa. MoJib.
MognsipHas macca

32.

3akoH ABoraapo. MoJsspHBIi 00bEM
ra3osB.

33.

Pemenne 3aJa4 Ha B3aMMOCBA3b
KOJIMYECTBA BCIICCTBA, 00BEMa U MacChl
ra3oB. PacuéTel 110 XMMHYECKUM
YPaBHCHUSAM.

34.

Pacuértnl o XUMHYECKUM YPaBHCHUSAM.

35.

dusznueckue U XUMUUYECKHE CBOIICTBA
BOJIEL

36.

[TousiTHE 00 OCHOBAHUSAX U
HHAUKATOpax.

37.

PactBopel. MaccoBas nons
PacTBOPEHHOTO BEIIECTBA.

38.

[IpakTuyeckas padora Ne 5.
[IpuroroBiieHrE pacTBOPOB C
OIPENENEHHON MAaCCOBOM A0JIEH
PacTBOPEHHOIO BEIIECTBA.




39.

Ponb pacTBOpOB B IPUPOJIEH B )KU3HU
4eJI0BeKa.
KpyroBopoT BozibI B Ipupo €.

40. | Okcupl, UxX KiaccuuKaIus u
XHUMHUYECKHE CBOMCTBA.

41- | OcHoBanusl, UX KIaccuuKaus u

42. | XUMWYECKHE CBOMCTBA.

43- | Kucnotsl, kiaccuukanus u

44. | xummueckue cBoiiCTBA.

45- | Conu, xmaccupuKams 1 XAMHUECKUE

46. | cpoiicTna.

47. | TeneTnueckas CBSI3b MEXKIyKIacCaMy
HEOPraHWYECKUX COCAUHEHUI.

48. | Ipaktuueckas pabora Ne 6. Perrenne
IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«OCHOBHBIE KJTACCHIHEOPTaHMYECKHIX
COEIUHEHUIN

49. | Ypok 000O0mIeHHs U CHCTEMaTH3aITUN
3HAHUH.

50. | KonTpoasHas padota Ne2 1o teme
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
coenqnuennii. KoanuecTBeHHBIE
OTHOIIIEHUS B XUMUI)

51. | Knaccudukanus XuMHYSCKAX
AeMeHTOB. AM(OTEPHOCTb.

52. | [leproiuvecKuii 3aKOH U
[Tepuoaudeckas CHCTEMaXUMUYECKHUX
anemeHToB .M. MeHaeneena.

53 | OcHOBHBIE CBEJICHUS O CTPOCHUH
aTOMOB.

54. | CtpoeHne >IeKTPOHHBIX 000I0UEK

aTOMOB TEPBBIX 20 XUMUYECKUX
3JIEMEHTOBIIEPUOIUYECKON cucTeMsbl /1.
. Menneneesna.




55. | XapakTepucTuka XUMHUECKOTO
3JIEMEHTA MOETO MOJIOKEHHUIO B
nepuoanueckon cucreme Jl. 1.
Menpeneesa.

56 | XapakTeprcTHKa XUMHYECKOTO
3JIEMEHTA MOETO MOJI0KEHHIO B
nepuoandeckon cucreme Jl. 1.
Menneneesa.

57. | 3HavyeHune MePHOANMYECKOTO3aKOHA U
HepHOHHHGCKOﬁ CHUCTEMbI XUMHYCCKHUX
QJICMCHTOB JI1 pa3BUTUA HAYKHU U

MIPAKTHUKHU.

58 | DIeKTPOOTPHUIIATEIFHOCTE aTOMOB

XUMHWYCCKUX JJIEMCHTOB.

59 | MoHHag XuMHU4eCcKas CBS3b.

60 | KoBajeHTHAs XuMHUUYeCKas CBA3b.

61 | CremeHpb OKUCIECHUS.

62 | OKUCIUTEIBHO- BOCCTAHOBUTEILHBIE
peakuuu (OBP).

63 | CocraBieHue ypaBHEHUH
OKHCITUTEIIFHO- BOCCTAHOBUTEIIBHBIX
pEaKIMii U CXeM JIEKTPOHHOTO
OanaHca.

64 | Ypok 0000IIeHHS U CUCTEMATH3AlH

3HAHUM.

65. | KonTposbHas padora Ne3 mo temam
«llepruonnyeckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHYECKUX
anemeHToB /.M. Menaeneesa u ctpoeHue
atoma» U «CTpoeHHE BEIIECTBA.
OKHCIIHTEIbHO-BOCCTAHOBUTEIILHBIC
peaKuum».

66- | PezepBHOE Bpemsi.
68.

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

Xumus. 8 xnacc/I"adbpuensia O.C., Octpoymos W.I'., Cnaako C.A., AknonepHoe o0miectBo «M3maTenbcTBo
«IIpocsemeHuney;
BBenure cBoil BapuaHT:

METOANYECKUE MATEPHUAJIBI U1 YUUTEJIA

Xumus. 8 xnacc/I"adbpuensia O.C., Octpoymos W.I'., Cnaako C.A., AknmoHepHoe o0miecTBo «M3maTenbcTBo
«Ipocsemenney;

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

CIIPaBOYHBIC TAOJIUIIBI.

1. Kommsrotep.

2. [IpoexTop.
3. HHTepakTHBHas q0CKa

OBOPYJIOBAHMUE JIJISI IPOBEJIEHUSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
NEMOHCTPALIUN

N3mepuTenbHbIe TPUOOPHI
Becsl yuennueckue 1o 200 r ¢ rupsimu
(6uonornueckue)HarpesarenpHbie mpuOOPHI
[TnuTka snexkTpudeckas oqHokoHpopouHas "Bacunmca
CrnuptoBku 100 M
JleMOHCTpalMoHHbIE
KoMrmnekTsl A71s1 1a00paTOPHBIX OIMBITOB U MPAKTUYECKUX 3aHATUN MO0 XUMHUH.

MarepuanbHO — TexHUYecKas 6aza neHrpa «Todka poctay, miaHupyemast Ul UCIIOJIb30BaHUS Ha ypoKax
xuMuu B 8 kiacce : L{udposas naboparopus ¢ JaTyMKaMu: JaTYUK TEMIIEPATYphl INIATUHOBBIN U
TEPMOIIAPHbIN, ONTHYECKON INIOTHOCTH, pH, 371€KTPONIPOBOHOCTH, XJIOPHUJL - MOHOB, HUTPAT — HOHOB; anmnapar
JUTSL IPOBEICHUS] XUMHUECKUX PeaKkiuii, MprOop ist IeMOHCTPAIMK 3aBUCUMOCTH CKOPOCTH XUMUYECKOMH
peaKIMu OT pa3IMUHbIX (PaKTOPOB, MUIIETKA — A03aTOP, OaHs KOMOMHUPOBAHHAS, IPUOOD AJIS TOTYUEHUS
ra3os.


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

JIuct BHECEHHUSI U3MEHEHUH B pabouyto MporpaMmmy

Hara
BHECEHUA
U3MEHEHUN

Coneprxanre U3MEHEHUS

HopmatuBHsblii akT,
3aKpeIUIAIOIIANA
W3MEHEHUS

IToanuce nmuna,
BHECIIETO U3MEHEHHS
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