PaGouas nporpamma no yuedbHomy npeamerty «Xumus» s 8—9-x KjaccoB

IHosscHuTEABbHAA 3AIIHCKA

Pabouas mporpamma mo XMMHH Ha yPOBEHH OCHOBHOT'O 00IIIEro 00pa3oBaHMs IS
obyuaroruxcs 8-9-x kimaccoB ' BOY «Cpennsis mkona Ne 1y pazpaboTrana B COOTBETCTBUH C
TpeOOBaHUSIMMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

o mnpuka3za Munnpocsemierus ot 31.05.2021 Ne 287 «O06 yTBepxaeHun
(benepaabHOro rocyIapCTBEHHOT0 00pa30BaTEIBLHOTO CTaHIapTa OCHOBHOTO
o0111ero 00pa3oBaHuUsY,

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepxkacHuu deaeparbHON
00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alliH U OCYIIECTBIICHHS 00Pa30BATEIBHON IEATETLHOCTH 110 OCHOBHBIM
00111e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMam
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

o Konnenuuu npenogaBanus yaeOHOTo mpeaMera «XuMus,

o KoHuenuuu 3K0i0ruyeckoro oopa3oBaHust B cucTeMe o01iero oopa3oBaHus;

e CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTUYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTAHHS U O0YYEHHUs, OTABIXA U O3[JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «'urueHnueckre HOpMaTUBBI U TPeOOBaHUS K 00ECIICUECHHUIO
6e3omnacHoCTH U (WIK) OE3BPEIHOCTH IS YeJIOBEKa (PaKTOPOB CPEIbl OOUTAHUS,
YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUuTapHoro Bpaya ot 28.01.2021 Ne
2,

e yueOHOro MmjiaHa OCHOBHOI'O OOIIEro 00pa3oBaHMsl, YTBEPKICHHOTO IPUKa30M
I'BOY «Cpennsis mxona Ne 1» ot 31.08.2023 Ne 175 «O6 yTBep»K/1€HUN OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 00IIETr0 00pa3oBaHUs,

e (enepanbHOI pabouelt MporpamMmbl 0 y4eOHOMY IpeaMeTy «XUMUS».

Pabouas nmporpamMma opHeHTHPOBaHa Ha IieJieBble IPUOPUTETHI, CHOPMYITUPOBAHHBIE B
dbenepaibHON pabouelt mporpaMme BOCIUTaHUs U B pabodeil mporpamme Bocniutanusi [ bOY
«Cpennss mkona Ne 1y,

[IporpaMmMa o XuMUM Ha YpOBHE OCHOBHOTO 0011Iero 00pa30oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUM K pe3ybTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTebHON MTPOrpaMMbl OCHOBHOTO
ob1ero oopazoBanus, npeacrasieHHbIXx B PI'OC 00O, a Taxxe Ha OCHOBE (esiepaabHOI
paboueii mporpaMMBbl BOCTIUTAHUS U C YIE€TOM KOHIIEMIIMHY MTPENOoIaBaHus yueOHOTO
npenMera «XUMHUs» B 00pa3oBaTeIbHbIX opranuzanusx Poccuiickoit @enepariui.

[Tporpamma o XMMuUU JAeT MpeCTaBICHHUE O LENsIX, 00MIel cTpaTeruu o0y4eHus,
BOCIIUTAHMSI U Pa3BUTHUS O0YUaIOLIUXCS CPEACTBAMU yUeOHOIO MpeIMeTa, YyCTaHABIMBAET
00s13aTeNIbHOE IPEIMETHOE COJIEpKAHNE, TPETYCMaTPUBAET paclpeiesIeHHe ero 1o Kiaccam
U CTPYKTYPUPOBAHUE IO pa3ziesaM U TeEMaM IPOrpamMMsl 110 XMMUH, ONIPEIEISIET
KOJIMYECTBEHHBIE U KAUYECTBEHHBIE XapaKTEPUCTUKH COAEPIKAHUSI, PEKOMEHTYEMYIO



MOCJICA0BATCIIBHOCTb U3YUCHUA XUMHUU C YICTOM MCKIIPCAMCTHBIX U BHYTPHUIIPECAMCTHBIX
CBSI3€H, JIOTMKH y4eOHOI0 MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJYalOIUXCsl, OMPEACIseT
BO3MOXKHOCTH ITpEMETa JJIsl peaii3ainy TpeOOBaHH K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTelIbHOI MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOILET0 00pa30BaHusl, a TAKIKE
TpeOOBaHUil K pe3yabTaTaM 00y4eHUsI XMMUU Ha YPOBHE IIeNICH U3y4eHus MpeaMeTa 1
OCHOBHBIX BUJIOB y4eOHO-II03HABATEIBHOMN JICSTEIIbHOCTH 00YYaIOIIETrOCs 10 OCBOCHUIO
y4eOHOTO COo/IepKaHUsL.

3HaHUE XUMHH CIIY>)KUT OCHOBOH JUTst (YOpMUPOBAHMSI MUPOBO33PEHHUS 00yHArOIIErocs, ero
IIPEJCTAaBICHUNA O MaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUpPYEMBIE
XMMHEN TPEACTABIICHHS O B3AUMOIIPEBPALLEHUSIX SHEPTUH U 00 DBOJIOLIMY BELIECTB B
IPUPOJE, O MYTAX PEIIEeHUs M100aIbHBIX IPOOIEM YCTOMUUBOIO Pa3BUTHS YEIOBEUECTBA —
CBIPBbEBOI1, YHEPreTUUECKOH, MUIIEBOI U HIKOJIOTHUECKON OE€30MIaCHOCTH, TPobIeM
3IpaBOOXPaHEHUS.

N3yuenue xumuu:

e CIOCOOCTBYET pealin3aiiy BO3MOXHOCTEH JIJIsi CAaMOPa3BUTHS U (POPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 00IIeH U (YHKIIMOHATIBHON IPaMOTHOCTH,;

e BHOCHT BKJIJ] B JOPMUPOBAHUE MBIIIICHUS U TBOPUYCCKHX CIIOCOOHOCTEH
00y4aroImuXxcsi, HABBIKOB MX CAMOCTOSITEIILHOW y4eOHOM JeSITeIbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIICIOBATEIIbCKIX YMECHHM, HEOOXOJMMBIX KaK B
MIOBCEIHEBHOM JKHM3HH, TaK U B IPO(ECCUOHATIBLHOU JCATCIILHOCTH;

e 3HAKOMUT CO CHECIM(PUKON HAYIHOTO MBIIIUICHUS, 3aKJIBIBAET OCHOBBI I[EJIOCTHOTO
B3IJI51/1a HA €IMHCTBO IPUPOJIbI U YEJIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAIlOM B
(hOPMUPOBAHNUN ECTECCTBCHHO-HAYYHON TPAMOTHOCTH O0YyJarOIIHXCS;

e crocoOcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBCHHO-HAYYHBIM
3HAHUSM, K IPUPOJIE, K YSIIOBEKY, BHOCUT CBOM BKJIA]l B DKOJIOTHYECKOE
o0Opa3oBaHue 00YYarOIINXCS.

JlanHble HanpaBJIeHUs B 00yYEHUH XUMUU 00ECIIeUNBAIOTCS ClielU(UKON coJlepKaHus
y4eOHOro0 MpeMeTa, KOTOPBIH ABISETCs Melarornyecky aanTupPOBAaHHBIM OTPaXKEHUEM
0a30BOM HAyKH XMMUU Ha ONPEJIEICHHOM 3Talle €€ Pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOT'O O0ILEr0 00pa30BaHUs OPUCHTUPOBAH Ha OCBOCHHE
00y4aroIUMUCs CUCTEMBI IEPBOHAYATIBHBIX MOHATUI XUMHH, OCHOB HEOPTaHUYECKON XUMHUU
1 HEKOTOPBIX OTAENIbHBIX 3HAUMMBbIX IMOHSATHI OPraHuYeCKOW XUMHUH.

CrpykTypa copep:kaHusl IPOrpaMMbl IO XUMHUH chopMHpOBaHA HA OCHOBE CUCTEMHOIO
noaxoJa k ee usyuenuto. ConeprkaHue CKIaAbIBAETCS U3 CUCTEMBI TIOHATUN O XUMUYECKOM
AJIEMEHTE M BEILECTBE U CUCTEMBI MOHATUI 0 XUMHUUYECKOH peakuuu. O6e 3T CUCTEMBI
CTPYKTYPHO OPTaHW30BAaHBI 110 IIPUHIIUITY [OCIEA0BATEIILHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPECTABICHNUN PA3HOTO YPOBHS:

e ATOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUSA;

o [Ilepuonunueckoro 3akona J[.M. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

e YYEHHUS O CTPOCHUU aTOMA U XMMHUYECKOU CBSI3H,

e TpPEICTaBIIEHUHN 00 AIIEKTPOIUTHUECKON JUCCOIUAIINY BEIIECTB B PACTBOPAX.



Teopernyeckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE DMITUPUYECKHU ITOIY4YEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0OBATEIBHO OT OAHOTO YPOBHS K Ipyromy,
BBIMONHSASA (QYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOWCTB, CTPOSHHSI U BO3MOXKHOCTEH
MIPAKTHUYECKOr0 IIPUMEHEHHUS U MOJIYy4YEHUs U3y4aeMbIX BELICCTB.

OcBoeHue MporpaMMBbl 10 XUMHUHU CITOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABJISIIOLIEN HAYYHON KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHOU IPUPOJIBI,
LIEHHOCTHOTO OTHOLIEHUSI K HAYYHOMY 3HaHUIO U METOJaM MO3HaHus B Hayke. V3yueHue
XMMUU TIPOUCXONT C MPUBIICUCHUEM 3HAHUN U3 paHee 3YUYEHHBIX YUECOHBIX IPEIMETOB!
«Oxpyxarommii Mupy», «buonorus. 5-7 kinaccel» u «Pu3uKa. 7 KjIacc.

[Tpu n3yueHNn XMMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKON AEATEIbHOCTH YeJI0BEKa U KaK
OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIBbTYpHI. 3a7ada y4eOHOTO IPEAMETa COCTOUT B
(GOpMHPOBAHUN CHCTEMbl XMMUYECKHUX 3HAHUN — BaKHEUIINX (aKTOB, HOHATHH, 3aKOHOB U
TEOPETHUYECKUX MOJIOKEHUM, TOCTYIHBIX 0000IIEHN MUPOBO33PEHUECKOT0 XapaKkTepa,
A3bIKa HAYKH, B IPHOOIIEHUH K HAyYHBIM METOJIaM IMO3HAHMSI IPU U3YYEHUH BEILECTB U
XUMHUYECKUX PeaKlUii, B (OPMUPOBAHUU U PA3BUTUH MO3HABATEIbHBIX YMEHUN U UX
IIPUMEHEHUH B y4eOHO-TI03HABATEIbHOM U y4eOHO-UCCIIe10BaTEIbCKON AEITEIbHOCTH,
OCBOCHHU TPaBUJI O€30MAaCHOT0 OOpaIIeHHs C BEIIECTBAMH B ITOBCEITHEBHON KHU3HH.

[Ipu u3yyeHnr XMMUU Ha YpOBHE OCHOBHOT'O O0IIEr0 00pa30BaHus BaXKHOE 3HAYCHUE
IpuoOpenu Takue e, Kak:

(bopMHpOBaHNE MHTEIUIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
camM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHUIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

e HaIpPaBJIEHHOCTb OOYyYEHMsI Ha CHCTEMaTHYeCKOoe MPUOOIIEeHNe 00yJaroMuXCs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIILHOCTH, HAyYHBIM METO/1aM [TO3HAHUS,
(bOopMHPYIOLTUM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMHH;

e obecrnieueHue yciaoBUM, CIOCOOCTBYIONIUX MPHOOPETEHUIO 00YUAIOIIUMUCS OTBITA
pa3sHOOOpa3HOM eATENbHOCTH, TO3HAHUS U CAaMOTIO3HAHMsI, KJIFOUEBbIX HABBIKOB
(kTFOUEBBIX KOMITETEHIIHIT), UMEIONIMX YHUBEPCATBHOE 3HAUCHHE JIUTS PA3ITMYHBIX
BUJIOB JIEATENBHOCTH,

e (dopmupoBanue o0mIeH GYHKITMOHATHFHON U €CTEeCTBEHHO-HAYYHOU IPAaMOTHOCTH, B
TOM YHCJI€ YMEHUH OOBSCHAThH U OLICHUBATH SIBIICHHS OKPY>KAIOLIET0 MUPA,
UCIIOJIb3YS 3HAHUS U OIIBIT, OJIyYE€HHBIE ITPU U3yYEHUU XUMUH, IPUMEHSATh UX MIPU
peleHny mpobJeM B MOBCEAHEBHOM KU3HU U TPYLOBOU AEATENbHOCTH,

e (opMupoBaHUE y 00Y4aIOIINUXCS TYMAaHUCTUYECKHUX OTHOILIEHUH, TOHUMaHU
LEHHOCTH XMMUYECKHUX 3HAHUN JJ1s1 BBIPAOOTKH SKOJIOTHYECKH 11e51eco00pa3HOro
MOBE/ICHU B OBITY U TPYJOBOM AESITEILHOCTH B LIEJSIX COXPAHEHUSI CBOETO
310pPOBbS U OKPY>KAIOIIEH MPUPOIHOMN CpEbI;

e pa3BHUTHE MOTHUBAIMHU K 00YIEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M

CaMOBOCIIUTaHHUIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPO(UIIS U HANPABICHHOCTH JajbHEHIIero

o0yueHusl.

OOr1iee YKcI0 YacoB, OTBEJCHHBIX JUIS H3YYEHHS XMMHUH Ha YPOBHE OCHOBHOTO OOIIIEro
obpa3zoBanwusi, coctaBisier 136 yacoB: B 8-M kiacce — 68 yacos (2 vaca B Henelno), B 9-m
kiacce — 68 vacoB (2 yaca B HEZIEI0).



Jlnist peasiv3aluy MporpaMMbl UCTIONB3YIOTCS YIeOHUKH, TOMYIIEHHBIE K HCIIOJIb30BAHHIO
[IPH peaIr3alii UMEIONUX TOCYIapCTBCHHYIO aKKPEIUTAIIMI0 00pa30BaTE/IbHBIX MPOrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPETHETO O0IIEero 00pa3oBaHUs OpraHU3aIUsIMHU,
OCYIIECTBISIONIMMU 00Pa30BaTEeIIbHYIO ACATEIBHOCTD, IPUKa30M MHHITPOCBEILICHHS OT
21.09.2022 Ne 858:

e Xumus, 8 knacc/ I'adbpuensa O.C., Octpoymos WN.I"., Cnagkos C.A., AO
«M3natenscTBO "[IpocBemnieHue" »,

e Xumus, 9 kinacc/ I'adpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AO
«M3natenscTBO "[IpocsemnieHue"»,

o <. >

DNeKTpOHHBIE 00pa30BaTENbHBIC PECYPCHI, TONMYIICHHBIC K HCTIOIB30BAHUIO TIPH PeaTU3aIiu
HMMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX IPOrpaMM Ha4aIbHOTO
00111ero, OCHOBHOTO OOIIIETO, CpeIHEero 00I1Iero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS

ot 02.08.2022 Ne 653:

e Xuwmus, 8 xnace, PI'AOY IO «Axanemust MunnpocsemeHus: Poccumy;,

e Xumus, 9 xnacc, DI'AOY I10 «Axanemuss Munnpocemenust Poccuny,

e DIeKTpOHHBIN 00pa3oBaTeNbHEIN pecypc «JloMammHue 3aaanus. OCHOBHOE o01iee
obpazoBanue. Xumusn», 8-9 kiacc, AO «M3narenscTBo "lIpocBemenue' »;

o Tpenaxep «Obnaxo 3uanuit». Xumus. 8 kiracc, OO0 «DPuznkon Jlady;

s <,.>.

Conep:xxanue yueOHOro nmpeamMera

LV )
8-1 KJ1acce
HepBOHa‘laﬂbele XUMHNYECKHUE NMMOHATUA

[Ipenmer xumuu. Ponp XuMHUM B KU3HU YenoBeKka. XUMHUsI B CUCTEME HayK. Tella v BEeCTBa.
dusnyueckue CBOMCTBA BEUIECTB. ATperaTHoe cocTosiHue BemecTB. [lonaTre o meTomax
Mmo3HaHus B XuMuu. YucTele BemecTBa U cmecu. CocoObl pa3/ieieHns cMecei.

ATOMBI 1 MOJIEKYJIBl. XUMUYECKHUE 2TIEMEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie
U CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YYCHHE.

Xumunyeckas popmyia. BaleHTHOCTb aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENBHAS aTOMHasl Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAsl Macca.
MaccoBas 10511 XUMHUYECKOTO 3JIEMEHTA B COCTMHEHUH.

KonunuectBo BemectBa. Moib. MosnsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA, MACChI M YMCTa
CTPYKTYPHBIX €UHUII BelecTBa. PacueTsl mo opmynaM XUMHYECKUX COCTMHEHHH.

OU3NYECKUE U XUMUYECKHUE SABICHU. XUMHAYECKasl peakys U €€ MPU3HaKku. 3aKOH
COXPaHEHHUS MACChl BEUIECTB. XUMHUUYECKHE ypaBHeHUs. Kinaccudukams XuMu4ecKux
peakiuii (CoeTMHEHHS, Pa3IOKEHHS, 3aMEIIeHHUsT, 0OMEHa).



XuMHYeCKH IKCIIEPHUMEHT:

3HAKOMCTBO C XUMUYECKOW MOCYAO0H, IpaBUIIaMHU pa0OTHI B TA0OPATOPUH U IIPHEMAMHU
oOpariieHus ¢ 1abopaTOpHBIM 000pyI0BaHUEM, H3yUYEHUE U ONTUCaHHe (PU3NUECKIX CBOMCTB
00pa3ioB HEOPraHMYCCKUX BEIIECTB, HAOIOACHNE (pr3nUecKuX (IUIaBJICHNUE BOCKA, TassHUE
JbJIa, PACTHPAHUE caxapa B CTYIKE, KUIICHHE U KOHICHCAIHSI BOJIbI) K XUMHUYECKHUX (TOpEHHE
CBCUH, MPOKATMUBAHUE MEIHOM MTPOBOJIOKH, B3aUMO/ICHCTBHE MeJla ¢ KUCIIOTOW) SIBJICHUHA,
HAOJIO/ICHUE W OMTUCAHUE MTPU3HAKOB MPOTEKAHMS XUMHUSCKUX peakiuil (pa3aoxkeHue
caxapa, B3aUMOJCHCTBUE CEPHOI KUCIIOTHI C XJIOPHIOM Oapusi, pa3inokeHue ruIpoKcuIa
menu (1) mpu HarpeBaHuu, B3auMOICHCTBHE Kene3a ¢ pacTBopoM coi Meau (1), nzyuenue
CIOCcO0O0B pa3eNieHus] CMECEi: ¢ TOMOIIbI0 MarHuTa, GUILTPOBAHKE, BBITIAPUBAHUE,
TUCTUIUISLMS, XpoMaTorpadusi, poBeleHue OYNUCTKU MOBAPEHHON COJM, HAOIIOACHHUE U
OMHCaHUE Pe3yJbTATOB MIPOBEACHHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MaCCHhl,
CO37IaHue MoJIelieit MOJIeKyI (IIapOCTePIKHEBBIX).

Ba:xnelimmue NMpeaACTABUTEIN HEOPTaHUYECCKHUX BE€IICCTB

Boznyx — cmech ra3os. CocraB Bo3ayxa. Kuciopoa — 35eMEHT U IPOCTOE BELLECTBO.
HaxoxieHue Kuciopojaa B mpupo/ie, Gu3ndeckue 1 XUMHUUECKHE CBOMCTBA (Peakiiuu
ropenust). Okcupl. [Ipumenenune kuciaopoaa. CriocoObl TOTyueHHs KUCIOPOa B
naboparopuu U IPOMBIIUIEHHOCTH. KpyroBopot kucnopoaa B npupoae. O30H —
AJJIOTPOIIHAS MOAU(UKALINS KUCIOPOa.

TemnnoBoii 3¢ ekt XuMUIecKoi peakiiy, TEPMOXUMHUECKUE YPABHEHHUS, DK30- U
SHAOTEPMUYECKUE PEeaKIMK. TOMINBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, yCUICHHUE
napHUKOBOro 3¢ dekTa, pa3pylieHre 030HOBOT'O CJIOSI.

Bomopona — anemeHT u mpocToe BemecTBo. HaxoxkaeHue Bogopoia B pupoje, Gu3ndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIOMy4YeHUs. KucIoTe! 1 com.

MounsipHblii 00B€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM.

dusnyeckue cBorcTBa BOAbI. Boaa kak pactsopurens. PactBopel. Hacklmenusie u
HEHACBIIIEHHbIE paCTBOPHI. PacTBOpMMOCTH BEIECTB B BoJe. MaccoBas 0Jisl BEIIECTBA B
pactBope. XUMHUECKUE CBOMCTBA BOJbI. OCHOBaHMS. Pollb pacTBOPOB B PUPOJIE U B KU3HU
yenoBeka. KpyroBopot BojbI B ipupoie. 3arps3HeHne IpUPOAHBIX BoA. OXpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

Knaccugukanus Heoprannyeckux coeaunenuit. Oxcuapl. Knaccupukanus okcuaos:
coseoOpasymoiire (OCHOBHBIC, KHCIOTHBIE, aM(QOTEPHBIE) M HECOJIC00pa3yIoIIHe.
Howmenknarypa okcnioB. @usnueckue U XMMUYECKHe CBOMCTBA OKCUA0B. [loyuenue
OKCHJIOB.

OcHoBanust. Knaccugukaiins 0oCHOBaHUMN: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @U3n4eCKUe U XUMUYECKHE CBOMCTBA OCHOBaHM. [Tonyuenne
OCHOBaHUIA.

Kucnoter. Knaccuduxanus kucnot. Homenknatypa kucinot. @uznyeckue 1 XUMUYECKUe
cBorictBa kuciot. Psg akruBHoctu metaiuioB H.H. bekerosa. [Tonyyenne Kucior.



Comu. Homenknarypa coneil. @usnueckue 1 XuMudeckue cBoictsa coinell. [lonydyenue
coJei.

['eneTnueckas cBsI3b MEXKYy KJIacCaMU HEOPTraHUYECKUX COCAUHEHMIM.
XuMHYeCKHH IKCIIEPUMEHT:

KaueCTBEHHOE OTMpeelIeHUE COJEPKaHUs KUCIOPOa B BO3/AyXe, OJyudeHUE, COONpaHue,
pacrno3HaBaHHe U U3YUYCHHE CBOICTB KUCIOPOa, HA0II0IeHNE B3aUMOACHCTBUS BEILIECTB C
KHUCJIOPOIOM M YCJIOBHS BOSHUKHOBEHUS ¥ MTPEKpaIleHus: ropeHust (1oxapa), 03HaKOMJICHHE
¢ o0pa3iamMu OKCHUI0B U OMHCAHKUE UX CBOMCTB, MOJIy4YeHHe, cOOMpaHue, paclio3HaBaHUE U
M3yUYeHHE CBOMCTB BOIOpoia (ropeHue), B3auMoIeicTBIE Bogopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB), HAOIIOICHHE 00PA3I0B BELICCTR
KOJIM4ecTBOM 1 MOJIb, HcClieJoBaHUE OCOOEHHOCTEN PACTBOPEHHUS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C ONPEAECICHHOW MACCOBOM J0JIEN
PacTBOPEHHOT'O BELIECTBA, B3aUMOICHCTBHE BOIBI C METAJUIAMHU (HATPHEM M KaJIbLIUEM)
(BO3MOYKHO HCIIOJIb30BAHNE BUCOMATEPHAIIOB), HCCICIOBAHUE 00Pa3lOB HEOPraHUIECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOIIOACHUE U3MEHEHHSI OKPACKH MHIUKATOPOB B paCTBOpax
KHCJIOT U IIe04ei, u3ydeHue B3aumMoeicteust okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTHI, KUCJIOT C METaJVIaMU, PEaKIIMi HEUTpaIn3alnuu, MoTydeHue HEPaCTBOPUMBIX
OCHOBaHMH, BBITECHEHUE OJJHOTO METajllla JPYTUM U3 pacTBOpa COJIH, pELIECHUE
SKCIEPUMEHTAIBHBIX 3371a4 N0 TeMe «BaxkHeNme Ki1acChl HEOPraHUYECKUX COCUHECHUIN.

IMepuoauyeckuii 3axon u [lepuoguyeckas cucrema Xummueckux 3jaemenTon 1. 1.
MemnpeneeBa. Ctpoenune aToMoB. XuMu4eckasi cBsizb. OKHCIUTEIBHO-
BOCCTAHOBHMTEIbHbIE PEAKIUMN

IlepBble MONMBITKY KJIACCU(PUKALIUNA XUMUYECKUX 31eMEHTOB. [IoHsATHE 0 rpynmnax cXoIHbIX
3JIEMEHTOB (LIETI0OYHBIC M IETOYHO3EMENbHBIC METAIUIbI, TAIOT¢HbI, ”HEPTHBIC Ta3bl).
DeMeHTBl, KOTOpble 00pa3yroT aM(OTepHbIE OKCUIIBI U THAPOKCU/IBL.

ITepnonnueckuit 3akoH. Ilepuonnueckas cuctemMa XUMUYECKUX dJ1eMeHTOB [I.1.
Menpeneena. Koporkonepuonas u anmuHHonepuoHas popmel [leproauueckoit cuctemsl
xumuyeckux semeHToB .M. Menaeneesa. [lepuoael u rpymnmsl. @U3nyeckuii CMbICT
MIOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHUe 3NEKTPOHHBIX
o0oJtouek aromoB mepBbix 20 xumudeckux 3neMeHToB [leproaudeckoii cucremsr J[. 1.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO JIEMEHTA IO €T0 MOJIOKEHUIO B
[Tepuonnueckoit cucreme .M. Menneneena.

3aKOHOMCpHOCTI/I HN3MCHCHUA paJuyCa aTOMOB XUMHUYCCKUX 3JICMCHTOB, METAJINIMYCCKUX U
HEMETaJNINYECKUX CBONCTB MO rpymnmnaM 1 nepuogam.

3nauenue Ilepnonnueckoro 3akoHa u [lepuoaudeckoil CUCTEMBI XMMUUYECKUX JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[.M1. MeHaeneeB — y4eHsbIl U IpaKJaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJIsIpHAS U HETIOJISIPHAS) CBSI3b.
DNEeKTPOOTPHUIIATETFHOCTh XUMHUYECKUX 3JIeMEHTOB. lloHHAas CBS3B.



Crenenb okuciieHus. OKUCIUTEIIFHO-BOCCTAHOBUTCIIHHEIC PCaKuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJIeHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIH.

XuMHUYECKUI IKCIIEPUMEHT !

n3yueHre oOpas3IoB BEIIECTB METAIIOB U HEMETAIJIOB, B3aUMOJICHCTBHE THAPOKCH A IIMHKA
C paCTBOpaMU KHCJIOT U ILEJI0YEH, IPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIUX IPUMEPBI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKLUil (TOpeHUE, PEaKLIUK Pa3JIOKCHUS, COSAMHEHHUS).

Me)KHpeL[MeTHLIe CBSA3H

Peanuzanust MeXpeIMETHBIX CBSI3€H MPHU U3YUYEHUH XUMHHU B 8-M KJIacce OCYIIECTBIISAETCS
gyepe3 MCI0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX TOHITUM, TaK U MOHATHH,
SIBJISIFOLUXCS. CACTEMHBIMU JUJISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

O61une €CTCCTBCHHO-HAYYHbIC IIOHATHS. Hay‘IHHﬁ (1)aKT, I'AIoTe3a, TCOpHs, 3aKOH, aHAJIM3,
CHHTC3, KJIaCCI/I(l)I/IKaIII/IFI, NEpUOANIHOCTD, H3.6JIIOI[€HI/I€, SKCIICPUMCHT, MOACIIUPOBAHUC,
HU3MCPCHUEC, MOJCIIb, ABJICHUC.

dusnka: MaTepusi, aToM, JICKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, H30TOIIbI,
PaIMOAKTUBHOCTH, MOJICKYJIa, SJICKTPUUYCCKUI 3apsijl, BEMIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHHE BEILECTBA, ra3, (PU3MUEeCKHE BEIUYMHBI, CIAUHHUIIBI H3MEPECHHS, KOCMOC, TTAHETHI,
3Be3abl, ComHile.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, MTOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

O0-; KkJace
BellleCTBO U XUMHNYECKada peaKm/m

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHX deMeHToB 1. 1.
MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB NEPBBIX TPEX MEPHUOJIOB, KalIus, KAIbIUA U UX COCIUHEHUN B COOTBETCTBUH C
MOJI0’KEHUEM 2JIEMEHTOB B [leproinueckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CTpOGHI/Ie BEIIECTBA. BUJbI XHUMHYECKOM CBS3U. THIIBI KPUCTATINIMICCKUX PCIICTOK,
3aBHCHMOCTH CBOMCTB BCIICCTBA OT TUIIA KpHCTaJIHH‘IGCKOﬁ PECIICTKHU U BUAA XHUMHYCCKOM
CBA3U.

Krnaccudukanus n HOMEHKIIaTypa HEOPraHUYEeCKUX BeIeCTB. XUMHUECKHUE CBOICTBa
BEILECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COEAUHEHUN, TeHeTUIeCKas
CBA3b HEOPTraHNYECKHUX BEIECTB.

Krnaccudukaiuss XUMHYECKUX PeaKI|id 10 pa3InIHbIM Ipu3HaKaM (10 YHCITy U COCTaBY
YYaCTBYIOIIMX B PEaKI[MH BEUIECTB, 110 TEII0BOMY 3(p(eKTy, Mo U3MEHEHHIO cTeneHen



OKHCJICHHUA XUMHUYCCKUX 3JICMCHTOB, I10 06paTI/IMOCTI/I, o y4aCTHuro KaTanmaTopa). DK30- U
OSHAOTEPMHUYCCKUC pCAKIIUH, TCPMOXUMHUYCCKNEC YPAaBHCHUA.

[TonsiTre o ckopocTu XUMHUECKO# peakuuu. [ToHsTre 06 00paTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsTue 0 roMOreHHbIX U FeTepOreHHbIX peakuusx. [lonstue o
karanuse. [lonarue o xumuueckom paBHoBecuu. DaKTOPHI, BIAUSIONINE Ha CKOPOCTh
XUMHUYECKON PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknuu, SHGKTPOHHBIP'I 0aJIaHC OKHUCIIMTEIBHO-
BOCCTaHOBUTEIBbHOM pCaKkuuu. CocraBicHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ C UCIIOJIB30BAHUEM ME€TOAA 3JICKTPOHHOI'O OajaHca.

Teopm{ 3J'I€KTpOJ'IPITH‘lCCKOI>i Jucconnuanuu. BHCKTpOJ'II/ITBI N HESJICKTPOJINTHI. KaTI/IOHH,
aHHUOHBI. MeXaHM3M JUCCOLIMAIIUN BEIISCTB C Pa3IMYHbIMU BUIaMU XUMHUYECKOM CBSI3H.
CreneHb JAUCCOMal . CuibHbIE U c1a0bIe OJICKTPOJIUTEI.

Peakiiun noHHOro o6MeHa. Y CioBUs IPOTEKAaHUS peakIii HOHHOro 0OMeHa, MOJHbIE U
COKpalllCHHbIE HOHHbIE YpaBHEHMsI peakuuid. CBONCTBA KUCIIOT, OCHOBaHUM U COJIEH B CBETE
IIPEJCTAaBICHUN 00 IEKTPOIUTHUECKON Aucconnanuy. KauecTBeHHbIE peakui Ha HOHBI.
[TonsiTE O THAPOIU3E COJIEH.

XuMHUYeCKUI IKCIIEPUMEHT

O3HAKOMIICHHE C MOJICIISIMU KPHCTAJUTHUECKUX PEIICTOK HEOPraHMYESCKUX BEIIECTB —
METaJIJIOB ¥ HEeMETaJUIOB (rpadura U aiMasa), CII0KHBIX BEIIECTB (XJI0pUIa HATPHUs),
HCCIIEIOBAHKIE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEaKIUK OT BO3/ACHCTBHS Pa3In4HbIX
(bakTOpOB, UCCIIETOBAHIE 3IEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, Ipoliecca
JMCCOLMAIINY KUCIIOT, Ie04ei U coleil (BO3MOKHO HCIIOJIb30BAaHHUE BUICOMATEPUATIOB),
MPOBEICHUE OMBITOB, MILTFOCTPUPYIOIIUX MPU3HAKH TPOTEKAHKS PEAKIMii HOHHOTO OOMEeHa
(oOpa3oBanue ocajika, BBIICICHHUE Ta3a, 00pa30BaHUE BOJIBI), ONBITOB, HILUTFOCTPUPYIOLINAX
MPUMEPBI OKUCITUTEIPHO-BOCCTAHOBUTEIILHBIX PEAKIUi (TOpEHHUE, PEaKIH PA3I0KECHUS,
COCIIMHEHMS), pacliO3HaBaHHE HEOPTAaHUYECKHUX BEIIECTB C IIOMOIIBIO KaYeCTBEHHBIX
peakiuii Ha HOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 3371a4.

HeMeTanasl M MX cOeTHHEHHS

OOm1ast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHbIE CTETIEHU
okucienus. CtpoeHue 1 pu3nvecKre CBONCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUECKHE
CBOICTBa Ha MPUMepe XJI0pa (B3aNMOICHCTBHE ¢ METAIIAMH, HEMETAIUTAMH, IEI0YaMHM).
Xnoposogopon. ConsiHas KUCI0Ta, XMMUYECKHE CBOMCTBA, OJy4YeHUE, IPUMEHEHHE.
JlelicTBHE XJI0pa U XJIOPOBOJIOPO/A HAa OPraHU3M 4YeloBeKa. BakHele XIopuabl U UX
HaXO0XJIEHUE B IPUPO/JIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOeHHOCTH CTPOEHHUST aTOMOB,
XapaKkTepHble cTeneHn okucieHus. CTpoeHue U pu3nvecKrue CBOUCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJIOTPONHbIE MOIU(UKAIIMY KHCIOPOIa U cepbl. XUMUYECKHE CBOWCTBA
cepbl. CepoBOOPO/], CTpOCHHE, PU3NUECKHE U XUMHUYEeCcKHe cBOcTBa. OKCHIBI CEphl KaK
MIPeICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUCIO0Ta, PU3NYEeCcKre U XUMHUUECKHUE CBOMCTBA
(oOmme kak mpeacTaBUTENS Kiacca KHCIOT U crieliiduieckue). XuMHYECKHE PeaKIlny,
JIeKAIME B OCHOBE MPOMBIIIEHHOTO cI10co0a MOyueHus! CepHOil KucnoThl. [lpumenenue



cepHOl KucIoThl. CoM CEPHOM KUCIOTHI, KAUECTBEHHAS PeaKIusl Ha Cyab(aT-HOH.
Haxoxxnenue cepel U ee CoeAMHEHUH B IPUPOJe. XUMMUYECKOE 3arpsI3HEHUE OKPYKAKOIIEH
Cpelbl COSAMHEHUSME cepbl (KUCIOTHBIC J0XK/IH, 3aTPSI3HEHUE BO3yXa U BOJJOEMOB),
CHOCOOBI €ro MpeA0TBPAaIlCHUS.

O6mas xapakrepucTuka 31eMeHToB VA-rpyribl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIICHU OKUCIICHUS. A30T, paclpoCTpaHEHHE B IPUpPoe, PU3NIECKUE U
XxuMHueckue cBoiictBa. KpyroBopot a3ora B mpuposie. AMMHaK, ero puandeckue u
XMUMHYECKHE CBOWMCTBA, MoJyuyeHHe U mpuMeHenne. Conu aMMOHUS, UX (pU3nyecKue u
XUMHUYECKHE CBOICTBa, IpuMeHeHne. KauecTBeHHast peakiiys Ha MOHbI aMMOHUS. A30THas
KHCJIOTA, ee MoJydeHue, PU3NUECKHe U XMMUYEeCKUe CBOMCTBA (00IIHe KaK MpeIcTaBUTeIs
KJ1acca KUCIIOT U crieruduueckue). Mcronbp30BaHre HUTPATOB M COJICH aMMOHUS B KA4eCTBE
MUHEPAIbHBIX YA0OpeHH. XUMHUECKOE 3arpsi3HEHNE OKPY)KAIOIIEH CpeIbl COSIMHEHUIMHU
a3oTa (KMCIOTHBIE TOXK/IH, 3arPsA3HCHUE BO3/IyXa, MOYBBI M Bo10eMoB). docdop,
aoTporHeie Mogudukanuu pocdopa, puzndeckue u XuMHUIeckre cBoiucTBa. OKCHI
docdopa (V) u dochopras kuciaora, GU3NUECKHE U XUMUYECKUE CBOWCTBA, MOJyYCHHUE.
Hcnonp3oBanne GochaToB B Ka4eCTBE MUHEPATBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31eMeHToB IV A-rpynmbel. OcoOeHHOCTH CTPOEHHUST aTOMOB,
XapaKTCPHBIC CTCIICHU OKHUCIICHHA. anepog, AJUIOTPOITHBIC MOI[I/I(i)I/IKaIII/II/I,
pacrnpocTpaHeHHe B Ipupoje, (pusndeckre U XMMHIECKUe CBOMCTBa. AZCOpOLUs.
Kpyrosoport yriaepoaa B npupoze. OKcujibl yriaepoaa, ux Gu3snieckue u XMMHYECcKue
CBOMCTBA, ACMCTBHE HA KUBbIC OPTraHU3MBI, TOJyYEHUE U PUMEHEHHE. DKOIOTUYECKUE
po0JIeMbl, cBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV), rumoresa riio0aabHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBINA 3G (deKT. YTonbHas KUCIOTA U €€ CONH, UX (PU3NYECKUE U
XUMHNYCCKHUEC CBOI\/JICTBa, MOJIYYCHHEC U IPUMCHCHUC. KauecTBennas peaKkuud Ha Kap6OHaT-
noHbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIICTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEIMHEHUSAX yriepoja
(meraH, 9TaH, STUJIEH, allETUICH, YTAHOJI, IIMLEPHH, YKCYCcHas kucnoTa). [IpupoHbie
MCTOYHHKH YIIIEBOJOPOIOB (yroJib, IPUPOIHBIHA Ta3, He()Th), MPOIYKTHI HX MEPEPAOOTKH
(6eH3uH), UX pOJIb B OBITY U MPOMBIIUICHHOCTHU. [I0HSITHE O OMOJIOTUYECKH BayKHBIX
BELIECTBAX: XKUPaxX, OenKax, yrieBoJax — U UX poJid B KHU3HU YeaoBeka. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCIUHEHUN.

Kpemuuii, ero pusnueckrue u XMMHUECKHE CBOMCTBA, MOJIy4€HUE U IPUMEHEHHE.
CoenuHenus KpeMHus B ipupoze. Ooume npeactasieHus o6 okcuae kpemuus (1V) u
KpeMHUueBoH kuciote. CUIIMKATHI, UX UCIOIb30BaHKUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxuelimue cTpouTenbHble MaTepUallbl: KepaMHKa, CTEKIIO, LIEMEHT, OETOH, JKeIe300€TOH.
[Ipo6nembl 0e301acHOTO UCIIONIB30BAHUSI CTPOUTENBHBIX MATEPUATIOB B IIOBCETHEBHOM
KU3HHU.

XUMHYeCKHH IKCIIEPHUMEHT:

u3yveHre 00pa3ioB HEOPTAaHUIECKHUX BEIIECTB, CBOUCTB COJITHOM KUCIIOTHI, IIPOBEICHUE
Ka4C€CTBCHHBIX peaKHHﬁ Ha XJIOpUA-UOHBI U Ha6J'[IO,HeHI/IC IIPU3HAKOB UX IMMPOTCKAHUA, OIIbITHI,
oTpakaromre Gpu3nueckue 1 XUMUIECKHE CBOWCTBA raJIOrCHOB U X COCAUHEHUI (BO3MOKHO
UCIIOJIb30BaHUE BUCOMATEPHAIIOB), 0O3HAKOMIICHHE ¢ 00pa3aMu XJIOpUI0B (rajJoreHu10B),
O3HAKOMIICHHE C 00pa3laMu Cepbl U €€ COSTUHEHUIMU (BO3MOKHO HCIIOJIb30BAHUE



BUJICOMATEePHAJIOB), HAOIOJCHUE TTpoliecca 00yrIIMBaHUsI caxapa MoJ| IeHCTBHEM
KOHILEHTPUPOBAHHOMN CEPHOI KUCIIOTHI, U3yUYEeHUE XUMUYECKUX CBOMCTB pa30aBIeHHOM
CepHOM KUCIIOTHI, IPOBEACHNE KAUeCTBEHHOHN peakIuy Ha Cylib(aT-uoH U HAOII0AeHNE
MpHU3HAKa ee MPOTEeKaHMsl, 03HaKOMJICHHE ¢ (PU3HMUECKUMU CBOICTBaMH a30Ta, Gpocdopa u ux
COeIMHEHUH (BO3MOXKHO MCIIOIB30BaHUE BUICOMATEPHAIOB), 00pa3iaMu a30THBIX U
dbochopHBIX yIoOpeHuii, moyueHue, coorpanue, pacrio3HaBaHUE U U3yYCHHE CBONCTB
aMMMaKa, IPOBeJICHIE KaYeCTBEHHBIX PEaKIiil Ha HOH aMMOHHUSA U GochaT-uOH U U3yUCHHE
MIPU3HAKOB UX MPOTEKAaHHUs, B3aUMOJECICTBUE KOHLIEHTPUPOBAHHOM a30THON KUCIIOTHI C
MeJbI0 (BO3MOXKHO MCIIOJIb30BAHUE BHICOMATEPUAIIOB), U3YYCHUE MOJICIICH
KPUCTAINTIMYECKHX PELIETOK alMa3sa, rpaduTta, QpymiepeHa, 03HaKOMIIEHHUE C TPOIIECCOM
azicopOLMU PaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM IIPOTUBOIa3a,
MoJiyuyeHue, coorpanue, pacrio3HaBaHUE U U3yYeHHE CBOMCTB YIJIEKHCIIOTO ra3a, mpoBeeHHE
KayeCTBEHHBIX PEaKIIMii Ha KapOOHAT U CHIIMKAT-UOHBI M U3YUEHHE TPU3HAKOB UX
MIPOTEKaHUsA, 03HAKOMIIEHHE C MTPOAYKLIMEN CUIIMKATHOW MPOMBIIIJIEHHOCTH, pELIEHUE
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHelne HeMeTallbl U UX COEAMHEHU.

MeTajliibl H UX COeAMHEHHS

OO61mas xapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJIOKECHHUS
B [lepunoanueckoii cucreme xuMuueckux sneMeHToB .M. MenzaeneeBa u CTpOeHHsI aTOMOB.
Crpoenue metaioB. MeTtainyeckast CBsi3b M METAIUINYECKAsA KPUCTAJUIMYECKAs PEIIEeTKA.
DNEeKTPOXUMHUYECKUHN Psiji HAMPSDKEHU MeTayioB. Dusnyeckne U XUMUYECKUE CBOMCTBA
MeTaiioB. O6mMe crnocoObl monyueHus: MeTayioB. [IoHsATHE 0 KOPPO3UH METAIIIOB,
OCHOBHBIC CITOCOOBI 3alTUTHI UX OT Koppo3uu. Cruiassl (CTalb, 4yTyH, AFOPATIOMHHUH,
OpoOH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIIICHHOCTH.

[Ilenouynbie MeTauIbl: TONOXKEHUE B [lepronueckoit cucteMe XuMu4eckux sneMeHToB J[. M.
MenpeneeBa, CTPOEHUE UX aTOMOB, HAXOXK/JE€HUE B Tpupoie. PU3nUecKue U XUMHYECKUE
cBolicTBa (Ha MpUMepe HaTpus U Kanus). OKCUABI M THIAPOKCHIBI HATPHS U Kalus.
[IpuMeHeHne meT0YHbIX METANIOB U UX COCIMHEHUM.

[I{eoyHO3EMENBHBIE METAJIBI MArHUM U KaJbLIM: TTOJ10)KeHUE B [leproanueckoit cucreme
xuMuyeckux ieMeHToB J[.M. MenzeneeBa, cTpoeHuE UX aTOMOB, HAXOKIEHUE B IIPUPOJIE.
du3znyueckre U XMMUUYECKHE CBOMCTBA MarHus U Kalbliusa. BaxkHelne coe JMHEHMUS KaIbIIUs
(oxcua, THAPOKCHI, CONN). JKeCTKOCTh BOBI M CITOCOOBI €€ YCTPaHCHHS.

AsroMuHMi: TTonokeHue B [lepuonnueckoit cucreme XuMudeckux anemeHToB /. 1.
MenaeneeBa, CTpOEHUE aTOMA, HAXOXKAECHHUE B ITpupoe. PU3nueckue U XUuMHUECKUE
cBoOlcTBa amtoMUHMS. AMGBOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHUS.

Keneszo: monoxenue B [lepuoanueckoit cucreme xumuueckux smnemeHToB /.M. Menneneena,
CTPOSHHE aToMa, HaXOXKAeHue B pupoe. Pu3ndyeckne 1 XUMHUUECKHE CBOMCTBA JKele3a.
Oxcuppl, rugpokcust u conn xenesa (1) u xenesa (111), ux coctas, CBOHCTBA M MOTYYEHHE.

XUMHYeCKHH IKCIIEPHUMEHT:

O3HAKOMJICHHE C 00pa3IlaMH METAJIOB U CIIJIaBOB, UX (PU3UYECKUMHU CBOMCTBAMHU, U3YUCHUE
Pe3yabTaTOB KOPPO3UH METAILIOB (BO3MOYKHO HCIIOJIB30BAHKUE BUIEOMATEPHATIOB),
0COOEHHOCTEH B3aMMO/ICHCTBHSI OKCHJIA KaJIbIIUs U HATPHS C BOJIOW (BO3MOXKHO
HCIIOJIb30BaHUE BHICOMATEPHAIIOB), UCCIICIOBAaHME CBOWCTB JKECTKOM BOJIBI, ITpoIiecca



TOPEHUS JKejie3a B KUCI0poe (BO3MOXKHO HCIIOJIb30BaHKE BUICOMATEPHAIIOB), IPU3HAKOB
MPOTEKaHKs KaYeCTBEHHBIX PEAKIMI HA MOHBI: MarHus, KaJIbIHs, aTFOMUHHUS, IIMHKA, JKelie3a
(1) u xene3a (1), meau (1), HabmrOACHUE U ONTUCAHUE TTPOLIECCOB OKPAIIUBAHUS TNIAMCHU
HMOHAMHM HATPHUs, KAJTHsI U Kablks (BO3MOXKHO UCIOJIb30BaHNE BHICOMATEPHAIIOB),
UcclieIoBaHie aM(pOTEPHBIX CBOWCTB TUAPOKCH/IA ATFOMUHMS U THAPOKCH/IA IIMHKA, PEIICHNE
IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeHIIIne MeTalIbl B UX COCAUHCHUS.

XuMHUS U OKPYKAKOIIAs cpeaa
BemiectBa 1 Matepuansl B HOBCEHEBHOM KM3HU YelioBeKa. be3ornacHoe ucnoyib30BaHue
BELIECTB U XUMUUECKHX peakiuii B ObITy. [lepBas moMoIib npu XUMUYECKUX 0KOTrax U

OTPABJIEHUSAX.

XUMHUYECKOE 3arps3HEHUE OKPYXKaroIeH cpeibl (peeabHast JOomycTUMas KOHIIEHTPaIHsI
Bertects, ganee — [1JIK). Poiab Xumun B pelieHUH KOJOTHYSCKUX IIPOOIIEM.

XUMHUYeCKUI IKCTIEPUMEHT

M3ydeHHe 00pas3IioB MaTepHaioB (CTEKIIO, CIUIaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPHAIIBI).
MexnpeamMeTHble CBSI3U

Peanuzanus MeXpeIMETHBIX CBSI3€H NP N3YUYEHUH XUMHUHU B 9-M KIJ1acce OCYIIECTBIISIETCS
Yyepes UCIOJIb30BaHKE KaK OOIIHUX €CTeCTBEHHO-HAYUHBIX MOHITHIA, TaK U MOHSATUH,
ABJIIOIUXCA CUCTEMHBIMU JIA OTACJIBHBIX IMTPEAMETOB €CTCCTBCHHO-HAYYHOI'O IUKJIA.
OO0111e ecTecTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DakT, rUNoTe3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTCE3, Knaccmbnxaum{, NEPpUOANYIHOCTD, Ha6JIIOI[€HI/IC, OKCIICPUMCHT, MOACIUPOBAHUC,
U3MEpEeHUe, MOJCIb, SIBJICHHE, TAaPHUKOBBIN 2P EKT, TEXHOIOTHUSI, MAaTEPUAIIHI.

®duznka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaaOaKTUBHOCTB, MOJICKYJIA, BJ'IGKTpI/I'-IGCKI/II\/JI 3apsand, MPpOBOAHWKH, ITOJTYIIPOBOJAHWKH,
JTUDIIEKTPUKHU, (OTORIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHIE BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTbD, KPUCTAITUNYECKAs PEIIETKA, CIUIaBbl, PU3NYECKHE BEIIMUNHBI,

CANHUIBI U3MEPCHUS, KOCMUYCCKOC IMTPOCTPAHCTBO, INIAHCTHI, 3BC3/IbI, COJ'IHI_Ie.

buonorus: porocunres, npixanue, Ouocdepa, s3kocucreMa, MUHEpalIbHbIE YI0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTHI, TIUTATENILHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI, MTOJIE3HbIE HCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IlnanupyemMble pe3yjabTaTbl 0CBOEHHUS
Y4eOHOro nmpeamera

JINYHOCTHBIE pe3yabTaThl



JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTPaMMBbl OCHOBHOTO OOIIIET0 00pa3oBaHus
JOCTUTAIOTCS B X0J1¢ O0YYEHHUs XMMHH B €IUHCTBE YICOHOM M BOCITUTATEILHOM
JEeSTEIbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMHA POCCUHCKUMH COIIMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMU B OOLISCTBE NMPaBUIAMH U HOPMaMHU
MOBEJICHUS U CTIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHHMS, CAMOPA3BUTHS M COIIMATTU3AIINN
oOyJaronmxcs.

JImuHOCTHEIC PE3YJIbTAThI OTPAKAKOT TOTOBHOCTDL o6yqafoumxc;1 PYKOBOJCTBOBATLCA
CHCTEMOM IO3UTHUBHEIX OECHHOCTHBIX OpI/IeHTaLII/Iﬁ " paClIMpCHUE OIIbITa ACATCIIBHOCTH HaA €€
OCHOBE, B TOM YHCJIC B YaCTH.

l)HanHOTI/I‘leCKOI‘O BOCIIMTAHUSA .

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HaCJIeIUI0, TOHUMAaHUs 3HAaYEeHHUsI XMMHUYECKON HayKH B )KU3HU COBPEMEHHOT'O OOIIECTBa,
CIOCOOHOCTH BIIA/IETh JIOCTOBEPHOW MH(POpPMALKEH O TIePETOBBIX TOCTUKECHUSIX U OTKPBITHIX
MHPOBOI U OTEYECTBCHHOM XMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00 yCTPOWCTBE
MHUpa U 00IIEeCTBa,;

2)rpaIaHCKOro BOCIIUTAHUS:

IIPEJCTABICHUS O COLIMAIBHBIX HOPMAaxX M MpaBUaX MEKIMUYHOCTHBIX OTHOILIEHUI B
KOJUICKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO-
HCCIIEI0BATENIbCKOM, TBOPUECKON U APYIUX BUAAX JESATEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOi COBMECTHOM IS TEFHOCTH MPH BHITIOJHEHUH YI€OHBIX, TO3HABATEILHBIX
3ajJa4, BHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN y4eOHBIX POEKTOB,
CTPEMJICHUSI K B3aUMOTIOHMMAHHIO ¥ B3aUMOTIOMOIIM B MIPOIIECCE ITON yueOHO
JesITeIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEACHUE U ITOCTYIKH CBOMX TOBapHUIIEH ¢
MMO3UIIMKU HPABCTBCHHBIX U IMPABOBLIX HOPM C Y4E€TOM OCO3HAHUA HOCJIGI[CTBI/Iﬁ HOCTyHKOB;

3)HeHHOCTH HAYYHOI0 O3HAHUS .

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE U XMMUYECKOM pPEeaKIuHy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISAIOIIAE OCHOBY JUIS
MIOHMMAaHMsI CYITHOCTH HayYHON KapTUHBI MUPA, PEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHSI IPUPOJIBI, B3AMMOCBS3SX YEIOBEKa C IPUPOIHON Cpeno, O
pOJIM XMMHUU B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[103HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA ITOJIYYEHUE HOBBIX 3HAHUH 110 XUMUH,
HEO0OXOUMBIE JIJIs1 00BICHEHHS HAOJI01aeMbIX TIPOIECCOB U SIBICHUH, TTO3HABATEILHOMH,
MH(OPMALIMOHHON U YUTATENbCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOM
paboThI C yUeOHBIMH TEKCTAaMH, CITPABOYHOMN JTUTEPATYPOH, JOCTYITHBIMU TEXHUUYECKUMU
cpeacTBaMu MHPOPMAITMOHHBIX TEXHOJIOTHIHA;

MHTEpeC K 00YUCHUIO U MO3HAHUIO, JIFOO03HATEIBHOCTH, TOTOBHOCTh U CITOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHON U UCCIIEIOBATEIHLCKON NEITEIbHOCTH, K OCO3HAHHOMY

BbIOOpY HAMPABICHHOCTU U YPOBHS 00y4eHUs B TalbHEUIIEM,;

4)(popmupoBaHUs KYJIbTYPbI 310POBbS:



OCO3HAHME LEHHOCTH >KM3HH, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 37J0pOBBIN 00pa3 KU3HU, OCO3HAHKE MOCIEACTBUI U HEMPUITHE BPEAHBIX IPUBBIYECK
(ymoTpebiieH st aJKorosi, HAPKOTUKOB, KYPEHHs), HECOOXOIUMOCTH COOJIOACHHUS TPABHUIT
0€30MMacHOCTH NP OOpaIICHUH ¢ XUMHUYECKUMHU BELIECTBAMH B ObITY U pealbHON KHU3HHU,

5)TpyI0BOro BOCIUTAHUS :

MHTEPEC K MPAKTHYECKOMY U3YUEHHUIO podeccuii U TpyAa pa3iuvaHOr0 poja, yBaKECHHE K
TPYZy U pe3ybTaTaM TPYIAOBOU AEATEIHLHOCTH, B TOM YHCIIE HA OCHOBE IPUMECHEHHS
MPEIMETHBIX 3HAaHUH 110 XUMHUH, OCO3HAHHBIN BBIOOP MHAMBHUIYAIbHON TPACKTOPUU
IPOJIOJDKEHHS 00pa30BaHUS ¢ YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIEUTHON MPO(ECCHOHATBHON NeSITETbHOCTH U
pa3BUTHUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aIalTHPOBATHCS B MPOPECCHOHAIBHOM Cpefe;

6)3K0JI0rHYecKOro BOCHHUTAHHUS

HKOJIOTHUYECKH 1e1eco00pa3Hoe OTHOLICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUS, TOHUMAaHUE IIEHHOCTH 3JJ0POBOTO U OE30IaCHOTO 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3NYECKOMY M IICUXUYECKOMY 370POBbIO,
OCO3HaHUE IICHHOCTHU COOJIFOICHUS TTPABHII OE30ITaCHOTO TIOBEICHUS TIpH paboTe ¢
BEIIECTBAMH, a TAKXKE B CUTYAI[UIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOTy9YaeMble TIPU U3YICHUN XUMHUH, JUIS PCIICHUS 3a]ad,
CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOAHON CPeIoi, AJisl MOBBIIICHHS YPOBHS SKOJIOTHUECKON
KYJIBTYPBI, 0OCO3HAHUS TII00aTHHOT0 XapaKTepa 3KOJOTHICCKUX MPOOJIeM U IyTel X
pelIeHUs TOCPEACTBOM METOIOB XUMHUH, IKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThLCSI UM B IMO3HABATEIHLHOM, KOMMYHUKATUBHON U COIIMAIBHON MTPAKTHUKE.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

B cocraBe MCTAINPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JIJIA (bOpMPIpOBaHI/ISI
MHPOBO33PEHUS 00IIIeHAYYHbIE TIOHITHS (3aKOH, TEOPHs, IPUHIIMII, THITOTE3a, (PaKT, cucTema,
MPOIIeCC, SKCIIEPUMEHT | JIP.), KOTOPbhIC UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YICOHBIX
MpeaMeTax v MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 ATHX MPEJAMETOB (POPMUPOBATH
MIPECTAaBICHHE O I[EJIOCTHOM HayYHON KapTHHE MUpPA, U YHUBEpPCalbHbIC yueOHbIC TEHCTBHUS
(mo3HaBaTebHBIE, KOMMYHHKATHBHBIC, PETYJIATHBHBIE), KOTOPbIE 00ECIICUUBAIOT
(GbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHHIO
y4eOHOU eI TENbHOCTH.

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble JJoruueckue aeiicTBuA:;

YMCEHUA UCII0JIb30BaTh MPUEMBI JIOTHYCCKOI'O MBIIIJICHHSA ITPU OCBOCHUN 3HAHUIM. PaCKphIBaTh
CMBICT XUMHYECKUX TTOHATUM (BBI,Z[eJIHTB HX XapaKTCPHBIC IPU3HAKH, YCTAHABJIMBATD
B3aMMOCBA3b C ApYTUMU HOHHTI/ISIMI/I), HCIIOJBb30BATh NMOHATHA AJIA 00BACHEHHUS OTACIBbHBIX
(I)aKTOB n }IBHCHI/Iﬁ, BLI6I/IpaTB OCHOBAHUA U KPUTCPpUU JJIA KJIaCCI/I(I)I/IKaLII/II/I XUMHNYCCKUX
BC€IIECCTB U XUMHWYCCKHUX peaKHHﬁ, YCTaHABJIMBATb MPUYNHHO-CJIICACTBCHHBIC CBA3U MCKAY



00BEKTAMHU U3YUYCHHUS, CTPOUTH JIOTUUCCKUE PACCYKICHUS (MHAYKTHUBHBIC, ICTYKTHBHBIE, 11O
AHAJIOTHH), IEJIaTh BBIBOJBI M 3aKIIOYCHUS;

YMEHHUE IIPUMEHSITD B IIPOLIECCE MO3HAHMS MTOHATHS (IPEAMETHBIC U METaIPEIMETHBIC),
CHMBOJIMUECKHE (3HAKOBBIE) MOJICIH, UCIIOJIb3yEeMbIE B XMMHUH, IPEOOPA30BBIBATH IIUPOKO
HNpUMEHSIEMbIC B XUMUHU MOJICIIbHBIC IPE/ICTABICHHS — XUMUYECKHI 3HAK (CHMBOJ
AIIEMEHTA), XUMUYecKas popMysia U ypaBHCHUE XUMUYIECKOW PEAKI[K — PU PEILICHUN
yueOHO-1103HaBaTEIbHbIX 33/1a4, C yU€TOM 3TUX MOJEIbHBIX IPEJCTABICHUN BBIABIATD U
XapaKTepu30BaTh CYIIECTBEHHBIC TPU3HAKHA U3Y4aeMbIX 00BEKTOB — XUMHYECKHX BEIIECTB U
XUMHUYECKHUX PEaKLUil, BBISIBIATH O0IME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEICTBEHHbIE CBA3U
U IPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCAX U SABJICHUSIX.

Ba3oBble nccienoBarejbCcKue 1eHCTBUA.

YMCEHHUE HUCII0JIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA ITIO3HAHU S, @ TAKKC
B KQ4C€CTBEC OCHOBBI JJIsA (bOpMI/IpOBaHI/ISI THIIOTE3bI 11O MPOBCPKE NPAaBUIIBHOCTU
BBICKAa3bIBACMbIX Cy>KI[CHPII>i;

MpHOOpPETEHUE OIBITA 0 MJIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO YYCHUYECKHIX
HKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJIOM MPOIIECCa, CAMOCTOSTEIBHO MPOTHO3UPOBATH
€ro pe3ynbTar, (GOpMyIUpOBaTh 0OOOIIECHUS U BBIBOJIBI 10 Pe3yIbTaTaM IMPOBEICHHOTO
OTIbITA, UCCIIEI0OBAHMS, COCTABIIATH OTUET O MIPOJIEJIaHHOM padoTe.

PabGora ¢ undopmanmei:

yYMEHHUE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIUIO PAa3IMUHBIX BUJIOB U
(bopM Tpe/ICTaBICHNUS, TOTYYaeMYIO M3 pa3HbIX UICTOYHUKOB (HAY4YHO-TIOMYJISIpHAs
JUTEpaTypa XUMUYECKOTO COJCPIKAHUsI, CIIPABOYHBIE MTOCOOHS, pECypChl HHTEPHETA),
KPUTHYECKH OI[CHUBAThH MPOTUBOPEUYMBYIO M HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE NMPUMEHATh Pa3IMuHble METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(pOPMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX JIJISI BHIITOJIHEHUSI YUEOHBIX U MO3HABATEJIbHBIX
3aJ1a4 OIpeJIeIEHHOI0 THIIA, TPUOOPETEHHE OMbITAa B 00JIACTH UCIIOIB30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI, OBJIa/IeHUE KYJIbTYpOil aKTUBHOTO
MCIOJIb30BAHUS PA3IMUHBIX IIOMCKOBBIX CUCTEM, CAMOCTOSTEIBHO BBIOMPATh ONTUMAIIBHYIO
(dbopMy npezacTaBieHuss UHGOPMAIIMU U WIUTFOCTPUPOBATH PEIIaeMble 3a/1a4l HECTIOKHBIMU
cXeMaMH, AMarpaMMaMH, ApyruMu ¢popmamu rpauku 1 UX KOMOMHAITUSAMH;

YMCHHC UCIIOJIB30BATh U AHAJIU3UPOBATH B IIPOLIECCE y‘Ie6HOI7I u HCCHeﬂOBaTeHBCKOﬁ
JACATCIIBHOCTH I/IH(i)OpMaHI/II-O O BJIMAHWHA MPOMBINIJICHHOCTH, CCJILCKOI'O XO03siiCTBa U
TPAHCIIOPpTA Ha COCTOSHUC Oprx(a}omeﬁ HpI/IpOI[HOI\/’I CpCabl.

KomMyHuUKaTHBHBbIe YyHHBepcaJlbHble Y4eOHbIe el CTBHA:
yYMEHHUsI 33]1aBaTh BOIPOCHI (B X0/i¢ Auanora u (M) TUCKYCCHH) MO CYIIECTBY 00CYKaaeMoi
TeMBbI, (POPMYIHUPOBATH CBOM MPEIOKEHUSI OTHOCUTENBFHO BBIMOJIHEHHS MTPEI0KEHHON

3a/1a4y;

YMEHUA NPCACTABIATE NOJTYUCHHBIC PE3YJILTAThI MMO3HABaTeIbHOMN JACATCIIBHOCTH B YCTHBIX U
IMMCbMECHHBIX TCKCTAX,; ACJIAaTh IIPE3CHTALMIO PE3YJIbTATOB BBINIOJHCHUSA XUMHYECKOTO



IKCIIEPUMEHTA (J1a00paTOPHOTO OIIBITA, TA00PATOPHOI PadOTHI IO UCCIIETOBAHUIO CBOMCTB
BEIECTB, y4eOHOI0 IPOCKTA);

yMEHHUS Y4eOHOT'0 COTPYTHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM ITO3HABATEIIFHOU U
HCCIIEIOBATEILCKOM IEATEILHOCTH MIPH PEIIEHUU BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4eTa
OOIIKX MHTEPECOB U COTTIAaCOBAHMS MO3ULHIA (00CYKACHHS, 0OMCH MHEHHSIMH, MO3TOBBIC
LITYPMBbI, KOOPAUHAIMS COBMECTHBIX JICUCTBHI, ONpe/iesieHne KPUTEPUEB T10 OLICHKE
Ka4yeCTBa BBITOJHEHHON pabOTHI U Ip.).

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC y‘leﬁﬂble JeHCTBUA

YMEHHE CAMOCTOSTEIILHO ONPEACIATH 1M ACATSIbHOCTH, INTAHUPOBATH, OCYLIECTBIISATH,
KOHTPOJIUPOBATH M IPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO AEATEILHOCTD, BHIOUPATH
Haunbonee 3¢ ekTuBHBIE CIOCOOBI pelIeHns y4eOHBIX U MO3HABATEIbHBIX 3aj1ad,
CaMOCTOSITENIFHO COCTABIIATH MM KOPPEKTUPOBATH MPEUIOKEHHBIN allTOPUTM JIeHCTBUI TpH
BBITIOJTHCHUH 33J[aHUI C YUETOM IOJIyYCHHUS] HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX —
BEILIECTBAX U PEAKIIMAX, OLCHUBATh COOTBETCTBHE MOJyYCHHOTO pe3ysbTaTa 3asBICHHON
L[eJTM, YMEHHE MCII0JIb30BaTh U AHAIM3UPOBATh KOHTEKCTBI, IPEIIaracMbIe B YCIOBUH
3aJaHUH.

IIpeanMeTHBIE pe3yabTAThI

B cocraBe npeaMeTHBIX pe3yabTaTOB 110 OCBOECHUIO 0053aTEILHOTO COACPKAHMS,
YCTaHOBJICHHOTO JJAaHHOU (heliepaibHOM pabouel mporpaMMoin, BBIJEISIOT: OCBOSHHBIE
oOy4aroIuMucs Hay4Hble 3HaHUS, YMEHUS U CIIOCOOBI IeUCTBUM, cieliuruecKue 1is
Hp@[[MCTHOfI oOactu «XI/IMI/ISI», BUbBI ACATCIIBHOCTHU 110 MOJTYUYCHHUIO HOBOT'O 3HAHH, €TI0
UMHTEpIpETAINH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX
CUTyalluAgX.

8-i KJ1ace

K xoHIiy 00y4yenus B 8-M Kjacce mpeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JTOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHIA:

e PaCKpbIBaTh CMbBICII OCHOBHBIX XUMHUYECKHX MOHATHIL: aTOM, MOJIEKYJIA,
XUMHUYECKHUM JJIEMEHT, ITPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJHOPO/IHAS), BAJICHTHOCTH, OTHOCHTEIbHASI AaTOMHAS U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
JIOJISI XMMHUYECKOTO 2JIEMEHTA B COSIMHEHUH, MOJIIPHBIN 00BEM, OKCHUJI, KUCIIOTA,
OCHOBAHME, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakius, KaaccuduKaius peakiuii: peakiiii COSTUHEHUS, PEAKIINH Pa3JIOKCHHUS,
pEaKIuu 3aMeNIeHNs, PeaKIIui 0OMeHa, K30~ U SHJOTEPMHUUECKHIE PEaKInH,
TETIOBOM 2P PEKT peakiuu, siAPo aToMa, HIEKTPOHHBIN CII0M aToMa, aTOMHAs
opOUTalb, paguyc aTOMa, XMMHUUYECKas CBS3b, MOJISIPHAS U HETIOJSIpHAs
KOBAJICHTHAsI CBA3b, NOHHAS CBA3b, NOH, KATUOH, aHUOH, PaCTBOP, MacCOBasi A0JIA
BellecTBa (MPOICHTHAS KOHIICHTPAIHsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHATHI U TPUMEHSThH 3TH
MOHSTHUS MIPU ONMCAHUM BEIIECTB U X MPEBpAICHUM;



e HCIMOJH30BATh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTAaBJICHUS (DOPMYIT BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

e ONPEAETATH BAJICHTHOCTH aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTETICHD
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUAX, IPUHAIIICKHOCTh BEIIECTB K
OTIpeNIeJIEHHOMY KJIACCY COSAMHEHUH 1o (popmynam, BUJ XUMHYECKOU CBS3U
(koBaJICHTHAs ¥ MOHHAS) B HEOPTaHUUECKUX COCTUHEHHSIX;

e packpsiBaTh cMbIch [lepuonnueckoro 3akona .M. MenaeneeBa: 1eMOHCTPUPOBATh
MIOHUMaHUE MTEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKHX 3JIEMEHTOB OT UX
noJyio>keHus B [leproauueckoit cucreme, 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTABa, AaTOMHO-MOJIEKYJIIPHOTO YY€HHUs], 3aKOHa ABOraipo;

e ONKCHIBATh U XapaKTepH30BaTh TabnuuHyto popmy [lepnonndeckoii cuctembl
XMUMHYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATH «IJIaBHAs MOArpymmna (A-rpymma)» u
«moboynas nmoarpymnna (b-rpymrma)», Maisie 1 OOJBIINE TIEPHOJIbI, COOTHOCHTH
o0o3Ha4yeHus1, KoOTopble nMeroTces B Tabnune «llepuonnyeckas cucrema
xuMHu4eckux 3aeMeHToB .M. Menaeneesay ¢ 4MCIOBBIMA XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB M 3apsi/ aapa, o0IIee YUCiIo
AJICKTPOHOB U PACIIPEICIICHUE UX 10 AICKTPOHHBIM CIIOSM);

e KJaccU(PUIMPOBATH XUMUYECKHE SJIEMEHTHI, HEOpraHMYECKHE BEIIECTBA,
XMUMHUYECKHE peakiuu (110 YMCIy U COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TEIIIOBOMY 3D PEKTY);

e XapakTepu3oBath (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIICCTB Pa3IMYHbBIX
KJIACCOB, OATBEPKAasi ONMCAHUE TPUMEPAMH MOJIEKYIISIPHBIX YPABHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUA;

e IIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH NPOTEKaHUSI XUMUYECKUX [TPEBPALICHUH B pa3JIMUYHbIX YCIOBUSX;

e BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI'0 JIEMEHTA 10 (POpMYyJie COEIMHEHUS, MAaCCOBYIO
JIOJIFO BELIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUECKOU
peakuuu;

e TIPUMEHSATH OCHOBHBIE OIE€pAIlUU MBICIUTEIBHOMN AESITEIbHOCTU — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IIEHHE, CUCTEMATH3AIUIO, KITaCCU(UKAIINIO, BHISIBIICHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€W — /JI U3YyUEHUsI CBOMCTB BEIIECTB U XUMHUUYECKHUX
peakuuii, eCTeCTBEHHO-HAay4YHbIE METO/IbI IIO3HAHMSI — HAOJII0IEHUE, U3MEPEHHE,
MOJIETTMPOBAHKE, SKCIIEPUMEHT (peabHBINA M MBICIICHHBI);

e CIIEZIOBATH MTpaBUJIaM MOJIb30BAHUS XUMHUECKOH MOCY10i U 1a00paTOPHBIM
o0opy/oBaHuEM, a TakKe IIPaBHUIaM OOpaIlleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB IO
HOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BellecTB (BOIOPO/IA U KHCIOPO/Ia),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEICHHON MaCCOBOM J10J1€M paCTBOPEHHOTO
BEILIECTBA, JIAHUPOBATh U MPOBOAUTh XUMHUECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIIOT C MOMOIIBI0 HHIMKATOPOB (JaKMyc,
(enondranens, METHIOPAHK U JIp.).

9-i1 KJ1ace

K koHIy 00y4eHus B 9-M KJ1acce MpeIMETHBIC Pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

® DPACKPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MOHATHUN . XUMHUYECKUM DIIEMEHT, aTOM,
MOJICKYJIA4, UOH, KaTUOH, aHHUOH, IIPOCTOC BEUICCTBO, CJI0KHOC BCUICCTBO,



BAJICHTHOCTb, AJIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIIEHUSI, XUMUYECKASI
peaKIys, XMuMUYeCKas CBsA3b, TEIIOBOM 2P (HEKT peakIuu, MOJIb, MOJISIPHBIH 00BeM,
pPacTBOP, ANEKTPOIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUECKAS TUCCOLIUALINS,
peakIMy HOHHOTO 0OMEHa, KaTaln3aTop, XUMUYECKOE PAaBHOBECUE, OOpPaTHUMBIC U
HEOOpaTUMBbIE PEAKIIUU, OKUCITUTEIHLHO-BOCCTAHOBUTELHBIE PEAKIIUH,
OKHCJIMUTENb, BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBA3b (KOBAJCHTHAS, HOHHAS, METAJLTHYECKas),
KpHUCTAJUIMYECKasl PeIIeTKa, KOPPO3Usl METAJIJIIOB, CIJIaBbl, CKOPOCTh XUMHYECKOM
peakuuu, npeaeapbHo nonyctumMas konueHntpanus [IJIK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUA U MPUMEHATH 3TH
MOHATHS ITPU ONIMCAHUM BELIECTB U UX NPEBPALICHUI;

HCII0JIh30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBJICHHs ()OPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONPEACIISITH BAICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUUYECKUX DJIEMEHTOB B
COEMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEICICHHOMY
KJIacCy COeUHEHUHT 1Mo (hopMyIiaM, BUI XUMHUUECKOMN CBs3H (KOBaJICHTHAs!, HOHHAs,
META/UTNYECKast) B HEOPraHMYCCKUX COCAMHEHUSX, 3apsi/ HOHA 10 XUMHUYECKOH
dbopMmyIie, XxapakTep cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHUH,
THUN KPUCTAIMYECKOUN PEIIETKA KOHKPETHOTO BEILIECTBA,

packpsiBaTh cMmbich [lepuoguueckoro 3akona J[.11. MenaeneeBa u
JIEMOHCTPHUPOBATH €r0 MOHUMAHKE. OMUCHIBATh U XapaKTEPU30BaATh TAOIHMYHYIO
dopmy Ilepuonndeckoii CHCTEMBI XUMHUECKHUX 3JIEMEHTOB: Pa3IN4aTh MOHITHS
«rnaBHas noArpymnmna (A-rpynmna)» u «nobounas noarpynma (b-rpymnmna)y», mansie u
0OJIBIIIE TIEPHOJIbI, COOTHOCHTHh 0003HAYCHUS, KOTOPHIEC HMEIOTCS B
MIEPUOANYECKON TaOHIIe, C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsjl AApa, 0OIIee YKCIO DIEKTPOHOB U
pacrpeeieHiue uX 10 3JICKTPOHHBIM CJI05M), O0BSICHATH OOIIIHe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COCIMHEHUH B Mpeiesiax MaJIbIX IEPUOI0B U
IJIaBHBIX MTOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUUYECKUE IIEMEHThI, HEOPTaHUYECKHE BEIIECTRA,
XUMHYECKHE peakiuu (10 YUCITy U COCTaBy y4aCTBYIOIIMX B PEAKI[UH BELIECTB, 110
TerI0BOMY (G (}EKTy, M0 U3MEHEHHUIO CTENEHEeH OKUCICHUS XUMUYECKUX
SJIEMEHTOB);

XapakTepu3oBath (OMHUCHIBATH) OOIIHE U CrICIIM(DUIECKHE XMMUYECKHE CBONCTBA
MPOCTBIX U CJIIOKHBIX BEIIECTB, MOATBEPKAAsi OMUCAHUE TIPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;
COCTABJIATh YPABHEHHUS JJIEKTPOJTUTUYECKON TUCCOMALINN KUCIIOT, IIEIOYEH U
CoJieH, MOTHbIE ¥ COKPAIIICHHbIE YPaBHEHHsI peaKluii HOHHOTO OOMEHa, YpaBHEHHUSI
pEaKIHNii, MOATBEPKAAIOIIUX CYIIIECTBOBAHUE TEHETUUECKOMN CBI3H MEXKIY
BEILIECTBAMM PA3JIUYHBIX KJIACCOB;

pacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN ITOCPEACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca STUX peaKlui;

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILICHUM B Pa3JIMUHBIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJO0 XMMHYECKOTO dJIEMEHTa 10 (hOpMyJie COeTMHEHUS, MACCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMUYECKOM
peakuuu;
coOJr01aTh MpaBUiia MOJIb30BAHUS XUMHUYECKON TTOCYION U 1a0OpaTOPHBIM
o0opyoBaHueEM, a TaKKe IpaBuIia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C



TemaTu4yeckoe MIAHUPOBAHUE

WHCTPYKIIUSMU TIO BBITTOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB TIO
HOJTYYCHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKHUCIIOTO rasa);

MMPOBOAUTL PCAKIIUH, IMTOATBCPKAAIOIINC KauyeCTBECHHBIN COCTaB PAa3JIMIHBIX

BEIIIECTB. PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHUI-, OPOMHI-, HOIUI-, KapOOHAaT-,
docdar-, cunukar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHUS 1 HOHBI
M3yYECHHBIX METAJIOB, MPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTraHUYECKUX

BEIIECTB,

IIPUMEHATh OCHOBHBIC OIICpaIiu MBICIIATEIIEHOM JCATCIbHOCTH — aHAJIM3 U CHUHTE3,

cpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, BBISIBIICHUE TPUYUHHO-CIIEICTBEHHBIX
CBsI3€M — /1711 U3yUEHUs CBOICTB BEILIECTB U XUMUYECKUX PEaKLUii, eCTECTBEHHO-
Hay4HbIE METO/Ibl TO3HAHUS — HAOIIOACHUE, U3MEPEHUE, MOJICTUPOBAHHE,
9KCIePUMEHT (peabHbIi U MBICJICHHBIN).

s
8- KJ1ace
KoanuecTBo yacos DJIeKTPOHHbIE
Ne | HammenoBanue (mnppoBhIe)
n/ | payieNoB M TeM | Beer | Kontpoash | IpakTuueck 06pazoBaTelbHbIe
| IporpamMMbI 0 bie paboThl | e paboThI | pecypeni

Pazgen 1.IlepBoHayajibHble XUMHYECKHE TOHATHSA

XUMUS — BakKHasd

00J1acThb bubmnorexa ®I'YIC «Mos

€CTECTBO3HAHUS U mkosa» — lesson.academy-
1.1 N 5 2

PaKTHYECKON content.myschool.edu.ru/04/

NEeATEILHOCTH 08

YyeJIoBeKa

BemecTBa u Xumus, 8 knacc, PITAOY
1.2 | xuMnu4yeckue 15 1 HITO «Axanemust

peaxiuu Munnpocsenienust Poccumny
Hroro no paszneny 20

Pasznea 2. Baxueiiiuue

NPpEeACTABUTEC/IN HEOPraHU4Y€CKUX BEUICCTB

2.1

Bo3nyx.
Kucnopogn.
[Tonsitue 06
OKCHJIaX

DNEeKTPOHHBIN
o0pa3oBaTenbHBIN pecypc
«JlomarrHue 3a7aHus.
OcHoBHOe o0111ee
oOpa3oBanue. XuMus», 8—9
kiacc, AO «3maTenbcTBO
"[IpocBemienue"»




Bonopon. Tpenaxep «Obmako

2.2 | Iloustue o 8 1 3HaHui»y. Xumud. 8 Kiacc,
KHCJIOTaX U COJISIX 000 «Duzukon JIad»
Bona. PacTBopsil.

2.3 | ITousitue 00 5 1 1 <..>
OCHOBaHHUSIX
OCHOBHBIE KJIaCCHI

2.4 | neoprannueckux |11 1 1 <..>
COeTUHEHUN

Wroro mo pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucreMa XUMHYECKHUX 3JIeMEHTOB
JA.A. Menneneea. CTpoenne aToMOB. XUMHYeCKas CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHMTEIbHbIE PEAKIUM

[Tepuoanueckuit
3aKOH U
[Tepnonuueckas
31 |cueTema 7 < >
XUMHYECKHUX
anemenTtoB J[.1.
Menneneena.
CtpoeHue aToMOB
XumMmunyeckas
CBSI3b.
3.2 | OKuCIUTENBHO- 8 1 <..>
BOCCTAaHOBUTEJIbH
bI€ peaKINu
Hroro no pazaeny 15
[ToBTOpEeHue 3 <..>
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 6
I[MPOT'PAMME
9-i1 KJ1acc
KoumnuecTBo yacos JIEKTPOHHBIE
Ne | HammenoBanue (undpoBnIe)
n/ | pasienoB M TeM | Beer Konrtpoabn | [IpakTHYecK | ogpasoBaTenbHble
| IporpamMMbI 0 bie paGoThl | He PaboTHl | pecypeb




Pa3nen 1.BemecTBo U XUuMHYecKHe peakIIun

[ToBTOpEHME N
yriryoJsieHue

bu6nuorexa ®I'UC «Most
mkosa» — lesson.academy-

1.1 | sHaHHU}t OCHOBHEIX content.myschool.edu.ru/04/
pa3zenoB Kypca 8 09
Kjacca
OcHOBHBIE Xumus, 9 xiace, PIAOY

12 3aKOHOMEPHOCTHU HITIO «Akamemust

"7 | XUMHUYECKUX MuHIpOCBEIICHUS
peakuuii Poccuny
DIIEeKTPOHHBIN

DIEKTPOTUTHIECK o0pa3oBaTeNbHBIN pecypc
ast JUCCOLHAIIS. «JlomamrHue 3agaHus.

1.3 | Xumuueckue OcHoBHOE 0011IEE
peakIuu B obpazoBanue. Xumus», 89
pacTBopax kiace, AO «3naTenscTBO

n n
IIpoceemienue"»

Hroro no pazneny

17

Pasznea 2. Hemera/uibl 4 UX COeIMHEHUS

2.1

Oouas
XapaKTEePUCTUKA
XUMHUYECKHX
anmemeHToB VIIIA-
TPYMIIBL.
I'anorensr

Tpenaxep «O0naxo
3HaHui». Xumus. 9 kiacc,
000 «®uzukoH JIadb»

2.2

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u ee
COCIUHCHUS

2.3

Ob6mas
XapaKTepUCTHKa
XUMHYECKHIX
351eMeHTOB VA-
rpymnmsl. A30T,
dochop u ux
COCIIMHEHUS

2.4

Obmas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB |V A-
TPYIIIBL. YTIEPOX
Y KPEMHHU U UX
COEIMHEHUS




Hroro mo pazneny 25

Pasznea 3. Mera/uibl 4 UX COeIHHEHNSA

OO01ue cBOKMCTBA

3.1| o™ 4
METAJUIOB
Baxueiiniue

3.2 | MeTaIIBI U UX 16 1
COEUHEHUS

Wroro mo pazneny 20

Pazjnen 4. Xumus u okpyxamomas cpeaa

BemecTBa u
4.1 | maTepuansl B 3
JKHU3HH YeJI0BEKA

Hroro no pazaeny 3

[ToBTOpeHue 3

OBIIEE

KOJIMYECTBO 68 4
YACOB I10

[TPOTPAMME




