MHUHHUCTEPCTBO NPOCBEIEHUA POCCUHCKOW ®EJEPAIIIN

JenaprameHT 00pa3oBaHus M HAyKH TIOMEHCKON 00JIacTH
JlenaprameHT 110 00pa3oBaHui0 AaMuUHUCTpanuu roposa Tobonbcka

MyHunumnaibHOEe aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEXKICHUE

PaccmoTtpeno

Ha 3acenanuu [IIMO yuureneit
MaTeMaTU4eCKOro U €CTCCTBEHHO-
Hay4YHOTO IMKJIa

IIporoxoin Nel ot 28.08.2024 1.

«Cpennsist obmeoopazoBarenbHas mkoaa Nol 8y

CoruacoBano
3amectuTenb gupekropa no Y BP

% !
/// - IlaBnosa C.H.
«30» aBrycra 2024 r.

YTBepxaeHo
npukazom MAOY COII Nel8
ot 30.08.2024 r. Ne88-0O

PABOYASA ITPOI'PAMMA

ydueOHOro npeamera (Kypcea)
«XHWUMHUAI. ba3oBblil ypOBEHB)

JUIs 8-X KJIaCCOB OCHOBHOTO OOIIET0 00pa3oBaHus

Ha 2024-2025 y4eOHbIi TO1

Cocrasurens: Uramesa E.H., yuntens xumun

Toboasck, 2024 1.



HHOACHUTEJIbBHASA 3AITMCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOoBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
pabouel mporpamMmbl BOCIIUTAHUS U ¢ YYETOM KOHLENIMHU IPENoAaBaHMs y4EeOHOro IpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, oOmed cTpaternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCSl CpeICTBaMU Y4YeOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IPOorpamMmbl 10 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAeseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl, a TaK)Ke TpeOOBaHUM K pe3yabTaTaM 00y4YeHHsS] XUMUU
HAa YypOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-NO3HABATEIbHON
JeSITeTbHOCTH 00YUaIOMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYHKINOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN 00yyaroumxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI51a Ha €JUHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HAHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B 3KoJoOruiyeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS NeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUH Ha ONpe/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaromMUMUCs CUCTEMBbI NTEPBOHAYAIBHBIX TOHATHI XUMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUH.

CtpykTypa coaepxaHHsl MPOrpaMMbl MO XUMHH c(HOpMHpOBaHa Ha OCHOBE CHUCTEMHOI'O
nonxona k e€ mzydenuro. CopepxaHue CKJIQAbIBACTCS M3 CUCTEMbI MOHATHI O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHH30BaHbl MO MPUHIUIY MOCIEI0BATEILHOTO Pa3BUTHUS 3HAHHM Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKON CBA3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS U IMPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOIIICHHUS K HAYYHOMY 3HAHUIO U METOJIaM MM03HaHUs B HayKe. M3ydyeHne xumun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU NPOUCXOAUT (POPMUPOBAHKE 3HAHHUI OCHOB XUMHYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHMA — BaXHEHIINUX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJIIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH PaBUil OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (popMHpOBaHUE MHTEIIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYyHbIM  METOJaM  IO3HaHuf,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIONYYCHHBIC TP H3YYEHUH XUMHUU, TPUMEHATh WX TPH pelieHuu TmpoljemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LENAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAPABICHHOCTH JAIbHEHUIIIETO 00yUeHHUS.



OO01mee 4nciio 9acoB, OTBEACHHBIX Ui M3YYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpasoBanusi, cocrapigeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HECIIO).



COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JIE€MEHTbl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJIEKYJISIpHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

du3nueckue M XMMHUUYECKHE SIBICHHUS. XUMHUYECKas peakius U e MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0M, MpaBWiIaMu paboThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNWE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBICHUM, HaOII0IeH e
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM coiu menu (), uszydenwme crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJCHHE U ONHCAHUE
pEe3yNbTaTOB MPOBEACHUS OINBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMsS] MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKue U XMMHUECKHe CBOMCTBA (PeaKkIuu TOpeHus).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOTydeHHs KHCIOpoJa B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpomnHas MOIu(HUKAIAS
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/1yXa, YCHUJIICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue BoJopoja B IMPUPOJE,
dbuznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToNyueHust. KuciaoTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopor BOJbI B MpHUpOJE. 3arpsi3HEHUE MPUPOAHBIX BOJA. OXpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. DU3nNUeCKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOHMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C Pa3UYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHNE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xuMuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. VIoHHAas CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccs
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTETU U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJ0Yel, MPOBEIECHUE OMBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHM (TOpeHre, peakliuy pas3yioKeHHs, COSTUHEHNUS ).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3yUYEHUU XUMUU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCIIOJIIb30BAaHME KaK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBbIC TOHSATHS: HAYYHBIH (DAKT, THIIOTE3a, TEOPHUS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHUJ, HU30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMHU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMHA W PACHIMPEHUE OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHO-MCCIIeIOBATEIILCKOH, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TON y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBECHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIICICTBUH MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, TPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aUMOCBS3SAX YEIOBEKa ¢ MPUPOTHON CPEIoi, O posn
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATCIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB U SIBJICHWH, ITO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHON U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCOBHAHHOMY BBIOOpY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HH, OCO3HAHUE MOCIEACTBUI W HEMPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAaMH B OBITYy M pealbHON
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBHII 0€30MaCHOTO MOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /IS MOBBIIICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMPIpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MpeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHHUIO YI€OHO IeATEeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM U3Y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCMOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIECcca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALINIO PA3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOBI M 3allPOCHl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYPO aKTUBHOTO HCIIOIb30BAHUS PA3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce YYEOHON W HCCIeI0BaTEIbCKOU
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHHus 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) AMCKYCCHH) IO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JelaTb NPE3CHTALMI0 pPe3yJbTaTOB BBINOIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPH PEIICHHMH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepCcaJbHbIe y4eOHbIe 1eiCTBHSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATh IPEAJIOKEHHBIM AJITOPUTM JIEHCTBUH NpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,

YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



OOyJarOIMMUCST Hay4dHbIE 3HAaHMs, YMEHHUS W CIOCOOBI JCUCTBUH, creruduyueckue s
OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.
K xonmy oOyuenus B 8 kijacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJDKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:
PacKpbIBaTh CMBICJ OCHOBHBIX XMUMHMUYECKUX TMOHSTHI: aTOM, MOJICKYJIa, XUMUYECKHI AJIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECH (OJHOPOJHAS M HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHas
Macca, MaccoBas J0Js XUMHUYECKOTO JJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA O0BEM, OKCHI,
KHCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIICHUS, XHMHYECKas
peakuus, KiIacCU(pUKAIM PEaKUUi: peakUu COSAMHEHUS, PEaKIHU Pa3JIOKCHUS, PEaKIUH
3aMelIeHHs], peakIui 00MeHa, SK30- M IHIOTEPMUYECKUE PEaKIUu, TEIUIOBOH A (heKT peakuuu,
PO aToMa, JICKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTalb, pauyc aToMa, XMMHUYEeCKast CBS3b,
MOJISIPHAsE U HEMOJISIPHAsE KOBAJICHTHAsI CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI ¥ IPUMEHSTh 3TU MOHATUSA IIPU
ONMCAHUU BELIECTB U UX MPEBPALLECHUN;
UCTIOJIB30BAaTh XUMHUYECKYI0O CHMBOJIMKY JJISi COCTaBJICHUS (OPMYN BEIIECTB M ypaBHEHHU
XUMHYECKUX PEAKIIUM;
OTIpEe/IeNIATh BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENCHb OKHCIICHUS
AJIEMEHTOB B OMHApHBIX COEAUHEHMSX, NMPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
coequHeHuH no Gopmynam, BUJ XUMHUYECKOHN CBSI3H (KOBaJCHTHAS U MOHHAS) B HEOPTraHMYECKHUX
COEIMHEHUSX;
packpsiBaTh cmbich [lepuoanueckoro 3akona JI. . MenaeneeBa: AeMOHCTPUPOBATh TOHUMAHUE
NEePUOIUYECKON 3aBUCHUMOCTHM CBOMCTB XMMHYECKHMX OJJIEMEHTOB OT MX TMOJOXKEHHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPAHEHHMs] MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHA ABOTaipo;
ONMCHIBaTh U XapakTepu3oBaTh TabMuuHyro ¢opmy Ilepuoanueckoil cucTeMbl XMMHUYECKHUX
AJIEMEHTOB: pa3InyaTh NOHATHS «TJlaBHas noArpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
rpynmna)», Maible U OOJBIINE MEePHOIbl, COOTHOCUTH 0003HAYEHHSI, KOTOPhIE UMEIOTCA B Ta0JInIIe
«llepmognueckas cucrema xumudeckux odiemeHToB [[. WM. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sijpa, oOiiee
YHCIIO 3JIEKTPOHOB M PACIPEIEICHNUE UX 10 3JIEKTPOHHBIM CIIOAM);
KJIACCU(UITUPOBATh XUMHUYECKUE IIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKUE PEAKIIUU
(110 YUCITy ¥ COCTaBY YYacTBYIOIMX B PEAKIIUU BEILECTB, MO TEIIOBOMY AP DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB Pa3IUYHBIX KJIACCOB,
MOJATBEPXKJas ONUCAaHME MpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUH  COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKIUid;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHMS XUMHYECKUX MPEBPAICHUH B PA3TUIHBIX YCIOBHUSX;
BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COeIMHEHHs, MAacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIIHH;
MPUMEHSATh OCHOBHBIE OTIEPALIMHI MBICIUTEIBHOU ACATENHbHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
0000111eHIe, CUCTEMAaTH3AIIHNIO, KJIacCU(UKAIINIO, BBISIBJICHHE TPUUYMHHO--CIIEICTBEHHBIX CBS3el
— JUIsl U3YyYEHHUsI CBOMCTB BEIIECTB U XMMHYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAaHUSI — HaONIOJeHUe, HW3MEpEeHHe, MOJIeIUPOBaHUE, OJKCIEPUMEHT (pealibHblil U
MBICJICHHBIN );
CJIeIOBATh MPaBUJIAM TOTH30BAHUS XUMUYECKOU MOCYAON U J1a00paTOPHBIM 00OPYIOBaHHEM, a
Tak)Ke MpaBuiIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 110 BBITOJIHEHUIO



7a00paTOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHUIO M COOMpaHHIO Ta3000pa3HBIX BEILECTB
(BomopoJa M KHCIOpOJA), MPUTOTOBJICHHIO PACTBOPOB C ONPEACIEHHOH MaccoBOM J1oJei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M TPOBOAWTH XUMHUYECKHUE OKCIHEPUMEHTHI IO
pPAacCIO3HABAaHMUIO PACTBOPOB INEJIOYEH W KUCIOT C TIOMOINBIO HWHIUKATOPOB (JIAKMYC,
denondransent, METUIOPAHK U APYTHE).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

KoanuecTBo 4acoB OcHoBHBIE BUABI JeITeJILHOCTH Bunnl JieKkTpoHHbIe  BocnmurareabHbIH
Ko Ip 00yJamuxcs aeareabHocTd | (mudpoBbie) KOMIIOHEHT
HT aK mno oOpa3oBareJib npodopueHTanno
po ™ ¢popmupoBan Hble pecypchbl HHbI MUHUMYM
HaumeHnoBaHue
Ne JIb yec HI0
i pa3aesioB U TeM Bcee abl | xm (GyHKIHOHAID
MPOrpamMmbl ro . . Hoii
pa pa rPaMOTHOCTH
60T  6OT o0yvyarmuxc
bl bl H
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
PACKpbl8aom CMBICT OCHOBHBIX AHanM3upoBaTh, Bocmuranue
XHUMHYECKHUX MOHATHH: aTOM, MHTEPIPETUPOB [IEHHOCTHOTO
MOJIEKYJIa, XUMUYECKUN FIIEMEHT aTh JaHHbBIE U OTHOIICHMSI K
BLIAGAAIOM HpI/I‘{I/IHHO: JenaThb OTEUeCTBEHHOMY
-CJ'IGI[CTBGHHI:IE( CBsI3eH — 1A COOTBETCTBYIOII] KyTBTYPHOMY,
T M3Yy4YEHUsl CBOMCTB BGUH_ICCTB n 1€ BBIBOJIBI HeTopuueckoMy W
XAMHYECKHUX PEAKIUH, OOBSICHUTH
o0uacth €CTECTBEHHO-HAYYHBIE METOIbI MOTeHIHMANbHple ~ DPHONHOTEKA HayqHOMY
11 €CTECTBO3HAHUA U 5 0 o | TO3HAHMS — HabMONeHHe, NpUMEHEHHUS HOK HacIeuro,
PaKTUYECKON U3MEpEHUE, MOJICIIMPOBAHUE, ecTecTBeHHOHay  https://m.edsoo MOHMMAaHHUA
JIESITENTbHOCTH AKCIIEPUMEHT (pEeaJIbHBIN 1 YHOT'O 3HAaHHUA ru/7f41837c¢c 3HAYCHUA
YenoBeKa MBICJICHHBII ) JUTSL 00IIIeECTBa XUMUYECKON HayKH

cedyrom TIpaBUIIaM MOJT30BaHHS
XUMHUYECKOH MOCy10i U
1abopaTOpHBIM 000PYIOBAHUEM,
TaK)Ke MpaBUiIaM O0paIeHUS C
BCIIIECCTBAMHU B COOTBETCTBUHU C
WHCTPYKIIUSIMU TIO BBHITIOTHEHUIO

B YKM3HU
COBPEMEHHOTO
o0111eCcTBa,
CIIOCOOHOCTH
BJIAJETh



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

1.2

BemecTBa u
XUMHNYCCKHUC pCaKHI/II/I

14

J'Ia60paTOpHBIX XUMHYCCKHUX
OIIBITOB

packpoeiearonm  CMbBICII  OCHOBHBIX
XUMHYCCKHX ITOHSTHIL: IMpoCTOC
BCIICCTBO, CJIOJKHOC€  BC€IICCTBO,

CMecCh (omHOpOTHAS 51
HEOJTHOPO/IHASA), BaJICHTHOCTb,
OTHOCHUTEJIbHAS aToMHas 51

MOJICKYJIsIpHasd Macca, KOJINYCCTBO
BCIICCTBA, MOJIb, MOJIAPpHAasA Macca,

MaccoBasd  JOJId  XHMHYECKOIro
3JIEMEHTAa B COEIUHEHMH,
MOJISIpPHBIA 00BEM, OKCHUJ, KHCIIOTA,
OCHOBAaHHE, COJb,

ANEKTPOOTPULIATENIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMHUYECcKas peaxius,
KJaccu(puKanus peakiyii: peakiuu
COCTMHEHUS, PEAKIIUU Pa3IOKECHHUS,

peakuuu  3aMELIEHUs, peaKIuu
o0MeHa, 9K30- U SHJOTEPMHUUYECKHE
peakuuu, TETIIOBOM ekt

Omnucarp u
OLIEHUTD
CIIOCOOBI,
KOTOpBIC
HCIIONB3YIOT
yu€HBbIE, YTOOBI
00eCIeYnTh
HaAEKHOCTD
JIAHHBIX U
JIOCTOBEPHOCTh
00BsACHEHUI
AHanusupoBars,
WHTEPIPETHPOB
aTh JJAHHBIC U
JeyIaTh
COOTBETCTBYIOIIL
1€ BBIBOJBI
OneHnBaTh
Hay4JHBIC
apryMEHTHI U
JIOKa3aTeJIbCTBa

bubmmoreka
ILHOK
https://m.edsoo

.ru/7f41837c

JOCTOBEPHOM
nHpopmaruen 0
NepeI0BbIX
TOCTHIKEHHSIX u

OTKPBITUAX MUPOBOU
u OTEUYECTBCHHOM
XHMHH,

3aMHTEPECOBAHHOCT
u B HAyYHBIX
3HAHUAX 00

YCTPOMCTBE MHpa U
o01ecTBa;

Bocnurtanue
MHUPOBO33PEHUECKUX
NIPEACTABICHUM O
BEIIECTBE n
XHUMHYECKOH
peakuuu,
COOTBETCTBYIOIINE
COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA
HayKu H
COCTaBIISIOIIHE
OCHOBY TS
IMOHUMAaHUS
CYLIHOCTH HAay4YHOU
KapTUHBI MHpa,

npejacraBieHus 00
OCHOBHBIX
3aKOHOMEPHOCTAX
pasBUTHS TPUPOJIEI,



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

peaxkuuu
UNLIOCMPUPYIom B3aUMOCBS3b
OCHOBHBIX XUMHUYECKUX MOHITUN U
OPUMEHSATh OTH TOHATUS  TIpU
ONMCAaHWM  BEUIECTB U HUX
MPEBPAILICHU;

UCNONB3YIOM XUMUYECKYIO
CUMBOJIUKY  JJIl  COCTaBJICHHUS
dbopMyn BelIECTB M YpPaBHEHUM
XMUMUYECKUX peaKIyii;
onpedenAiom BaJEHTHOCTb aTOMOB
AJIEMEHTOB B OMHAPHBIX
COCIMHEHUSX, CTENEHb OKHUCICHHS
3JIEMEHTOB B OMHApPHBIX
COCIMHEHUAX,  MPUHAJIEKHOCTD
BELIECTB K ONPECIEHHOMY KJIAcCy
COCIMHEHUH 10 popMyIIaMm
BLIYUCTIAIOM OTHOCHUTEJIBHYIO
MOJIEKYJSIPHYI0O U MOJISIPHYIO
Macchl BEIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTa o
dbopMmyre COoeAMHEHHs, MacCOBYIO
JIOJIF0  BEIIECTBA B pacTBOPE,
MIPOBOAMTDH PAcU€Thl M0 YPABHEHUIO
XUMHYECKON PEAKLINN;

U3 Pa3IUYHBIX
HMCTOYHUKOB
(Hanpumep,
rasera,
Hutepner,
YKypHAJIbI)
OOBACHUTH
MOTCHIIUATLHBIC
MIPUMEHEHHSI
€CTECTBCHHOHAY
YHOT'O 3HAHUS
TUTST 00IIIeCTBa

B3aUMOCBSI3SIX
YelioBeKa C
MPUPOAHON  Cpeoi,
O PpOJMu XHUMHH B
MMO3HAHUH ATUX
3aKOHOMEPHOCTEI;

Hroro no pasaeny

20

Pa3nes 2. Bakneiimme npeacTaBuTe/ I HEOPraHMYECKHUX BeleCTB

Bosnyx. Kucnopon.

2.1
ITousTHe 00 OKCcHIaX

packpvlearom CMbICIT OCHOBHBIX
XUMHYSCKHUX TTOHSITHIA: OKCHUJ
Cﬂe()yIOm IpaBHJIaM IMOJIb30BAHUSA

BcenoMmuute n
MPUMEHUTH
COOTBETCTBYIOL

bubmmoreka
HOK
https://m.edsoo

Bocnuranne
MIPEACTABICHUH O
COLIMAJIBHBIX HOpMax



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

2.2

Bonopoa. Ilonstue o
KHCJIOTaX U COJISIX

XUMHYECKOM MOCYA0U U
71a00paTOPHBIM 000PYIOBAHUEM,
a TaKk)Ke MpaBUiaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMHU 110 BBITTOJTHEHUIO
1ab0PaTOPHBIX XUMHUYECKHX
OTIBITOB T10 TIOJTYYEHHUIO U
coOMpaHHI0 KUCIOPOIa

PACKpbl6aiom CMBICIT OCHOBHBIX
XMUMUYECKUX MOHATUN: KUCIIOTA,
CoJIb

cnedyrom MpaBUiIaM MOJIb30BaHUS
XMUMUYECKO 1mocynoit u
1a00paTOPHBIM 000PYIOBaHUEM,
a TaKKe MpaBuiiaM o0palleHus ¢
BEUIECTBaAaMHU B COOTBETCTBHU C

ne
€CTECTBCHHOHAY
YHbIE 3HAHUS
OOBSICHUTD
MOTEHIHAIbLHBIE
MIPUMCHCHHUSI
€CTECTBCHHOHAY
YHOI'O 3HAHMS
U o0IIECTBA
AHanu3upoBars,
HHTEPIIPETUPOB
aTh JJAHHBIE U
JeJaTh
COOTBETCTBYIOIIL
K€ BBIBOJIBI

BcnomMuuTh 1
MIPUMEHUTH
COOTBETCTBYIOI]
ne
€CTECTBEHHOHAY
YHBIE 3HAHUS
OOBSICHUTD
HOTEeHIINaIbHBIE
MIPUMEHEHUS

Iu/7f41837c

Bubianoreka
1HOK
https://m.edsoo

.ru/7f41837c

Y TIpaBHJIaX
MEXKJIMYHOCTHBIX
OTHOLLIEHUH B
KOJIJIEKTHBE,
KOMMYHHKATHUBHOM
KOMITETEHTHOCTH B
OOIIECTBEHHO
IIOJIC3HOM,
yueOHO-HCCIIeIoBaTe
JIbCKOW, TBOPYECKOMN
U APYTUX BHUJIAX
NesITeNIbHOCTH,
TOTOBHOCTH K
Pa3HOOOpa3HOM
COBMECTHOM
NESTSIILHOCTH IIPU
BBITIOJTHCHUH
y4€eOHBIX,
MO3HABATENIBbHBIX
3a/1a4, BHIIOJTHEHU T
XUMHYECKHUX
9KCIIEPUMEHTOB,

Bocrmranne
CITOCOOHOCTH
MPUMEHATh 3HaHUS,
MOJTyJaeMbIe pu
W3y4eHUU  XHUMUH,
JUIsL peleHust 3a/aad,
CBSI3aHHBIX c
OKpYy>Karolen



https://m.edsoo.ru/7f41837c
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MHCTPYKIUSIMU T10 BBITIOJIHEHUIO
71a00paTOPHBIX XUMHYECKHUX
OTIBITOB T10 TIOJIYYCHUIO U
coOMpaHuIo BOJIOPOIA

€CTECTBCHHOHAY
YHOI'O 3HAHMS
UL o0IIECTBA
AHanu3upoBars,
HHTEPIIPETUPOB
aTh JJAHHBIE U
JeyaTh
COOTBETCTBYIOIIL
K€ BBIBOJBI

IIPUPOJHOM Cpenow,
JUIST ITOBBIIIIEHUSI
YPOBHS
JKOJIOTHYCCKOM
KYJBTYPBI,
OCO3HAaHMS
r100a7IBLHOTO
Xapakrepa
9KOJIOTHYECKHUX
npo0sieM U myTen ux
peleHus
MOCPEACTBOM
METO/IOB XHAMUH,
9KOJIOTHYECKOTO
MBIIUICHUS, YMCHUS
PYKOBOJICTBOBATHCS
UM B
IM03HABATEIILHOM,
KOMMYHHKATUBHOU 1
COITMAJIbHOM
MIPAKTHKE.

2.3

Bopa. PactBopsl.
[Tonsitue 06
OCHOBaHUSX

PpacKkpviéarom CMBICII OCHOBHBIX
XUMHYECKHUX MTOHATUI: PACTBOPHI,
OCHOBaHUSA

UTLIIOCMPUPYIOm B3aUMOCBSI3b
OCHOBHBIX XUMUYECKUX IOHATUN U
IPUMEHATH OTU [OHATHUS  IIPU
ONMCAaHWUM  BEILECTB n KX
MIPEBPAILCHUI;

BcnomMuuTh M
MIPUMEHUTH
COOTBETCTBYIO
e
€CTECTBEHHOHA
YUHbIE 3HAHUS
OOBSICHUTD
NOTEHIIHAIBLHEI
€ IPUMEHEHUS

bubmmoreka
HOK
https://m.edsoo

.ru/7f41837¢c

PazButue nnrepeca
K IIPaKTUYECKOMY
U3YYEHHUIO
npodeccuit 1 Tpyaa
Pa3IMYHOTO Poja,
yBa)kKEHUE K TPYAY U
pe3yspTaTam
TPyIOBOU
JESTEIBHOCTH, B TOM



https://m.edsoo.ru/7f41837c
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€CTECTBEHHOHA
YYHOTO 3HAHUS
U O0IIECTBA
AHanu3zupoBat
b,
WHTEPIPETUPO
BaTh JAHHBIE U
JIeNaTh
COOTBETCTBYIO
ITUE BHIBOIBI

YHCJIC Ha OCHOBC
IIPUMEHECHUA
MpECAMETHBIX 3HaHUHI
110 XMMHH.

2.4

OCHOBHBIE KJIaCCHI
HEOPTaHUUYECKUX
COCIMHEHN N

10

UTLTIOCMPUPYIOm B3aUMOCBSI3b
OCHOBHBIX XUMUYECKUX MOHATUN U
INPUMEHATh 3TU [OHATUS TIPH
ONUCaHUU BEILIECTB u ux
IIPEBPAILCHU;

nIaHUpYIOm u MIPOBOJIAT
XUMHUYECKHE OKCIEPUMEHTHI 10
pacno3HaBaHUIO pacTBOpOB
IeIo4el M KHUCJIOT C TOMOUIBIO
WHIUKATOPOB (makmyc,
dbeHondpTaNeH, METHWIOPAHX U
JIpyTHe).

xapaxmepusyrom (OTIHCBIBAIOT)
o0muye  XMMHYECKHE  CBOWCTBA
BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIAs onucaHue
npuMepamMmu MOJIEKYJISIPHBIX
ypaBHEHUU COOTBETCTBYIOIIHAX

XUMHYECKHUX PEaKLNi;
npoO2HO3UpYIom CBOWCTBA BELIECTB

OOBSICHUTD
[IOTEHIHAIbHbIE
MPUMCHCHHS
€CTECTBCHHOHAY
YHOI'O 3HAHHS
JUIs1 00IIIeCTBA
Pazmmuats
BOIIPOCHI,
KOTOpbIE
BO3MOIKHO
€CTECTBCHHOHAY
YHO
HCCIIEIOBATh

AHanusupoBars,

UHTEPIPETUPOB
aTh JAHHBIEC U
JenaTh
COOTBETCTBYIOL
Hie BEIBOJIBI
BcnomMuuTs n
MPUMEHUTH
COOTBETCTBYIOL
ne

Bubmnoreka
HOK
https://m.edsoo

.ru/7f41837c

Bocnuranne
II03HABATEIIHLHBIX
MOTHBOB,
HalpaBJICHHbIX  Ha
MOJIy4YEeHUE  HOBBIX
3HAHWI 10 XHUMHUH,
HEOOXOIUMBIX IS
00BSICHEHHS
Ha0JII0TaeEMBIX
MPOIIECCOB i
SIBIICHHH,
IMO3HABATEILHOM,
MH()OPMALIMOHHON U
YUTATEIbCKOM
KyJIbTypbl, B TOM
YHCIIe HaBBIKOB
CaMOCTOSTEILHOMN
paboThl ¢ yueOHBIMU
TEKCTaMH,
CIIPAaBOYHOM



https://m.edsoo.ru/7f41837c
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B 3aBUCUMOCTH oT UX €CTECTBEHHOHAY
Ka4eCTBEHHOTI O cocraBa, YHBIC 3HAHUSI
BO3MOYKHOCTH MIPOTEKaHUS

XUMHUYECKUX MIPEBPALLCHUI B

Pa3JIMYHBIX YCIIOBUAX,

JIUTEpaTypou,
JOCTYIHBIMU
TEXHUYECKUMU
CpeaCTBaMH
MH(POPMALMOHHBIX
TEXHOJIOTHI;
UHTEpEeC K
00yUYeHUIO u
[IO3HAHUIO,
TM0003HATENFHOCTD,
TOTOBHOCTH u
CTIIOCOOHOCTh K
caMm000pa30BaHuUIo,
MPOEKTHOM u
HCCIIeIOBATENBCKOM
NEeSITENIbHOCTH, K
OCO3HAaHHOMY
BBIOOpY
HAMpaBlIEHHOCTH U
YpOBHSI OOy4YeHHs B
JaTbHEHIIIEM;

Hroro no paszaeny

28

Pa3nen 3. Ilepuoauyeckuii 3akon u [lepuoguyeckas cucrema xumudeckux daemenToB /. U. MenneseeBa. CTpoenne aToMoB. XuUMHU4YecKasi
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

3.1

[lepronnueckuii 3aK0OH
u [lepuonnueckas
CHUCTEMA XUMHUYECKUX
snemenTos /I. W.
Menneneena.

PAcKpbléarom CMBICII OCHOBHBIX [Tpennoxute
XUMHUUYECKUX MTOHATHI: AP0 aToMa, croco6
9 0 0  2JIEKTPOHHBIN CIIOit aToMa, HayqHOTo
HCCIIEIOBAHUS
aTOMHas OpOUTallb, paUyC aTOMa
O1IeHUTD C

Bubianoreka
1HOK
https://m.edsoo

.ru/7f41837¢c

Bocnuranue
LIEHHOCTHOT'O
OTHOIIIEHUS K
OT€YECTBEHHOMY
KYJIbTYPHOMY,
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Crpoenue aToma

PACKpbl8aOn CMBICI
[Tepuoanueckoro 3akona /. .
MenpeneeBa: JEMOHCTPUPOBATH
MMOHUMaHHUE TIEPUOIUIECKON
3aBUCHMOCTH CBOMCTB XUMHYECKUX
3JIEMCHTOB OT UX ITOJ0KCHHS B
[Tepuoanueckoil cucreme, 3aKOHOB
COXpaHEHHUS MacChl BEUIECTB,
IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUEHHUsI, 3aKOHA
ABoranpo;

OnUCHIBAIOM U XapAKTEPU3YIOT
Tabnn4yHyto hopmy
[Tepuonuueckoii cuctembl
XMUMUYECKHUX 3JIEMEHTOB:
pas3nuyaTh NOHATHUS «TJIaBHAs
noarpynna (A-rpynmna)» u
«toboynast noarpymna (b-
rpynmna)», Majsle u 00JbIlne
MEPUOJIBI, COOTHOCHTH
0003Ha4YeHMsI, KOTOPbIE UMEIOTCS B
tabmuie «[lepuoanueckas cucrema
XHUMHYECKHX 31eMeHTOB /JI. .
MenieneeBa ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS
ATOMOB XMMHUYECKHUX DJIEMEHTOB
(cocraB u 3apsn sapa, ooIiee
YHCIIO 3JIEKTPOHOB U
pacrnpezeneHue ux mno

HAY4YHOH TOYKHU
3peHUs
BcnomuauTs 1
MIPUMEHUTH
COOTBETCTBYIOIIL
ue
€CTECTBEHHOHAY
YHBIC 3HAHUSA
AHanu3upoBaTh,
UHTEPIIPETUPOB
aTh JIaHHBIC U
JieNath
COOTBETCTBYIOIIL
Y€ BBIBOJIBI

HUCTOPUYECKOMY U
Hay4HOMY
HacIeauIo,
MMOHUMAaHUS
3HAYEHUS
XMMHYECKOM HAyKH
B KU3HU
COBPEMEHHOIO
ob1ecTBa,
CIOCOOHOCTH
BJIAJIETh
JIOCTOBEPHOM
nHpopmanuei 0
epeaoBbIX
JOCTHKEHUSIX u
OTKPBITHAX MHUPOBOU
51 OTEYECTBEHHOM
XUMUH,

3aMHTEPECOBAHHOCT
u B Hay4YHBIX
3HAHUAX 00

YCTPOMCTBE MHpa U
o01ecTBa;




AIIEKTPOHHBIM CJIOSIM);

PAcKpvi6arom CMBICII OCHOBHBIX BcnoMuuTh M Oco3Hanue
XUMUYECKHUX MTOHATUN: XUMUYECKass  NMPUMCHHTH LICHHOCTH  KU3HH,
CBSI3b, TIOJIIPHAS U HETIOJISIPHAS COOTBETCTBYIO OTBETCTBEHHOT'O
KOBAJICHTHAs CBS3b, HOHHAS CBSI3b, e OTHOIICHUA K
HOH, KaTHOH, aHUOH €CTECTBCHHOHA CBOEMY  310pPOBbIO,
5 . y4HbIC 3HAHHS yCTaHOBKH Ha
onpeoessitom BUJl XUMHYECKON i
/4 i O6BICHITS 310POBBIN obpa3
BsI3M (KOBaJICHTHAs! U MOHHAs) B
CBsI3U (KOBaJIeHTHA OHHas) [OTeHLMaIbHbI KU3HH, OCO3HAHUE
HEOPraHUYECKNX COCAUHEHUAX 7
P it 5 & pHMeHeHHUs HoceICTBUMN u
HETIPUATHE BPEIHBIX
Xumudeckas CBI3b. ecTeCTBeHHOHAa | bubmmnoreka
MIPUBBIUEK
OKHCIUTENBHO- yuHoro 3HaHus ~ I[{OK P
3.2 8 (ynorpebGiieHus
BOCCTAHOBUTEJILHBIE IUIA o0l1ecTBa https://m.edsoo
AJIKOTOJIA,
peakuuu AHanu3upoBar .ru/7f41837¢c
_ HapKOTHKOB,
I))
KYpEHHUs),
HHTEPIPETH
CpHpeTHpO HEOOXOIUMOCTH
BaTh aHHBIC 1 COOIOICHUST TIPABUIT
AcIaTb GE30MaCHOCTH  TIPH
COOTBETCTBYIO obGpateHun c
INE BBIBOMBI XUMHYCCKUMU
BEIIECTBAMH B OBITY
U peagbHOM KU3HU;
Hroro no paszneny 17
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

Ne K OMI4eCTEO SACOR Buabi u Hara nmo dara nmo pakrty
dopmbi IJIaHy
JJleKTPOHHBbIE HU(PPOBHIE
Tema ypoka Koutposas  IIpakTruue KOHTpoI1sT 8 8 8 8 8 8 8
n/ Bce o0pa3oBaTe/ibHbIE PeCYpPChI
HbIE cKHe a 0 B 0 B
n To
padoThI padoThI r
[Ipenmer YcrHbI
.P
zixii 5 ot 1 0 0 bubmuoreka [JOK onpoc
https://m.edsoo.ru/ff0d210c
JKU3HA
YeJI0BEKA.
M I1
H;“;f;ﬂ 1 0 0 bubmorexa LIOK BII;I -
i https://m.edsoo.ru/ff0d227¢
XUMUAH KOHTPOJIb
ArDeraTHELe https://lesson.edu.ru/lesson/b VYcrHbIN
rperaTHbl
Cofmmm . . . 5788a46-b8b5-421c-a520- ompoc
78794f8cc321?backUrl=%2F
petects 04%2F08
IIpaxTrueckas IIpaxTuue
paborta Ne 1 cKas
«[IpaBuna pabota
;Z::“:f . . . . Bu6miorexa [OK
[MACHOCTH
https://m.edsoo.ru/ff0d23dc
Y HEKOTOPBIC
BUJIBI paboT B
XHUMHYECKON
nabopaTtopuu



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://lesson.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321?backUrl=%2F04%2F08
https://m.edsoo.ru/ff0d23dc

(xabuneTe

XUMUH )»
dusnueckue YcrHBIN
SIBJICHUS - ompoc,

5 OCHOBa bubmmorexa [IOK TECTUPOBA
pasjescHus https://m.edsoo.ru/ff0d26ca HUE
cMecei B
XUMUHU
[IpaxTrueckas IIpakTrue

6 pabora No 2 bubnmoreka [JOK cKast
«Ananus https://m.edsoo.ru/ff0d28c8 pabota
IIOYBBI»

ATomHO- VcrHBIN
| Homecmpuos buGotexa LIOK onpoe
https://m.edsoo.ru/ff0d2a6¢
XUMUYECKHue
3JIEMEHTHI
3Haku VcTHBIN
8 XUMHYECKUX Bubnuorexa LIOK orpoc
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB.
Ilepuoanuecka YCTHBIN
9 o T1a36n§ua AMN. bubmorexa IOK orIpoc
https://m.edsoo.ru/ff0d2a6¢
Menneneena
XuMHUYECKUe bubnmoreka [JOK HI:ICLMGHH
10 Bl
(hopMyIIbI https://m.edsoo.ru/ff0d2eae
KOHTPOJIb
MaccoBas 1o [Tucemenn
11 XI/IMI/I‘ICCKOJI“O Bubmorexa LIOK BIN
https://m.edsoo.ru/ff0d350c
3JIEMEHTa B KOHTPOJIb



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c

COCINHCHNU

3aKkoH YcTHbIl
12 MMOCTOSIHCTBA bubnmoreka [JOK orpoc

cocTaBa https://m.edsoo.ru/ff0d2eae

BEIIIECTB

BanentHocTh [Iucemenn
13 aTOMOB bu6mmoreka [JOK BIN

XUMHAYECKUX https://m.edsoo.ru/ff0d2eae KOHTPOJTb

3JIEMEHTOB

XuMudeckue bubmuoreka [JOK YcrHbiit
14

peakiuu https://m.edsoo.ru/ff0d37fa OIpoc
15 XuMHUYECKHE bubnmoreka [JOK YcrHbI

ypaBHEHHSI https://m.edsoo.ru/ff0d3b88 ompoc

3aKkoH YcrHbIi
16 COXPaHCHHUS bubnmoreka [JOK orpoc

MacChl https://m.edsoo0.ru/ff0d3b88

BEIIIECTB.

Knaccudukamm YCTHBIN
17 A XI/IMI/I‘(IE?CKI/IL)I( Brbmiorexa LIOK onpoc

. https://m.edsoo.ru/ff0d3f34

peakuit

Tunel [Tucemenn
18 XUMHYECKUX Bubmmorexa LIOK BIN

. https://m.edsoo.ru/ff0d3f34

peakuuit KOHTpPOJIb

O06o0mmenue u YcTHBIT

CI/ICTeMaUTmauH Butmorexa LOK onpoc
19 sl 3HAaHUH TIO

TeEME
«IIepBoHauanb

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d4290

HBIC IIOHATHUA U

3aKOHBI
XUMU»
KontposbHas Kontpouns
pabora Nel mo Hast
TeMe bubmuoreka [JOK padora

20 ;;E:p;;?;:;j; https://m.edsoo.ru/ff0d4290
3aKOHBI
XUMUI

21 Boznyx u ero bubmuoreka [JOK YceTHbIH
COCTaB https://m.edsoo.ru/ff0d448e OIpoc

bubmuoreka [JOK YcrHbIT

22 Kueropon https://m.edsoo.ru/ff0d448e OIpoc

[IpakTuueckas [IpakTnue
pabota Ne 3 o cKas

93 z;h:)inquHe, bubnuoteka [JOK padora

cobupanue 1 https://m.edsoo.ru/ff0d4ae2
pacrno3HaBaHUe
KHCIIOpO1a»

24 OKCHIBI bubnuorexa [JOK YcrHbii
https://m.edsoo.ru/ff0d664e OTpoc
bubmuorexa [JOK Y CTHBIN

25 Bonopor https://m.edsoo.ru/ff0d4dd0 orpoc

[IpaxTrnueckas [IpakTnue

26 paborta Ne 4 o bubnuorexa [JOK cKas

Teme https://m.edsoo.ru/ff0d4f42 pabota

«Ilonyuenue,



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

cobupanue u

pacrno3HaBaHue
BOZOPOJIa»
bubmuoreka [JOK YcrHbIi
27| Kucuoru https:/m.edsoo.ru/ff0d50d2  ompoc
98 Connt bu6mmoreka [JOK VYcrHbIM
https://m.edsoo.ru/ff0d50d2 OIpoc
KonnuecTBo CTHBIN
29 BeLECTBA. bubmmorexa [IOK anoc
https://m.edsoo.ru/ff0d5230
Mouib.

30 MoutsipHas bubmmorexa [IOK YcrHbII
Macca https://m.edsoo.ru/ff0d5230 OIpoc
MounsipHblit YcrHbii

31 00BEM razos. bubnmoreka [JOK orpoc
3akoH https://m.edsoo.ru/ff0d542e
ABorazipo
Pacuetsl o YCTHBIN

32 XUMHYECKUM bubmorexa IOK orpoc

https://m.edsoo.ru/ff0d5708
YpaBHEHUSIM
https://m.edsoo.ru/ff0d5708
ypaBHEHUSAM KOHTPOJIb

34 Bona. bu6mmoreka [IOK YcTHbIN
OcHoBaHus https://m.edsoo.ru/ff0d5b40 orpoc
PacTtBopBI. YcrHbI

35 MaccoBas nosns bubmuotexa [JOK orpoc

PacTBOPEHHOTO
BEIIIeCTBA

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

36

[IpakTnueckas
pabora Ne 5 o
TeMe
«Ipurorosien
1€ PacTBOPOB C
3alaHHOU
MaccoBOM
JoJIen
PacTBOPEHHOTO
BEILIECTBA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

IIpakTrue
cKast
pabora

37

38

O06o0061IeHuE U
cHCTEeMaTH3aIu
s1 BHAHWH 110
TEME
«Baxnenmue
MPEACTABUTEHN
HEOPraHU4eCKH
X BEIIECTB.
KomnyectBenu
b€ OTHOIIEHHUS
B XUMHUH»

KonTponbHas
pabota Ne2 o
TeMe
«Baxnenmme
MIpeICTaBUTENHN
HEOpPraHUYEeCKU
X BEILECTB.
KonnuectBenn

bubmuorexa [JOK
https://m.edsoo.ru/ff0d6342

but6mmorexa [TOK
https://m.edsoo.ru/ff0d6342

YcTHBIN
onpoc

KonTpons
Hast
pabora



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

bIC OTHOILIICHUA

B XMMHI»
OKcupl, uX YcTHbIi
39 f;aCCHqMKaHH bubmuoreka [JOK onpoc
https://m.edsoo.ru/ff0d664e
XAUMUYCCKHE
CBOMCTBa
OcHoBaHus, UX YcTHbIi
40 zJ;aCCI/I(bI/IKaIII/I bubmmoreka [JOK onpoc
IMIeCKILe https://m.edsoo.ru/ff0d67ca
CBOICTBa
Kucnotsr: YcraBIN
COCTaB, o1poc
41 KJIacCU(UKaIN bubmorexa LIOK ’
B https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
[Tonyuenue u YcTHbI
4 XUMUYECKUE bubnuorexa [JOK orpoc
CBOMCTBA https://m.edsoo.ru/ffOdfee2
KHUCJIOT
Conu, ux YcTHBIH
43 KJaccuukanu bubmmorexa LIOK orpoc
. https://m.edsoo.ru/00ad9474
JIH, UX THBIN
44 SI/(I)MI/I:{CCKI/IC Bubmorexa LIOK (S),r([:poc
N https://m.edso0.ru/00ad9474
CBOMCTBA
45 I'enetnueckas bu6nmoreka [JOK IIuceMmeHH
CBSI3b MEXKIY https://m.edso0.ru/00ad9a50 BIN



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50

KJlaccaMH
HEOPTraHUYECKHU
X COEIUHEHUN

KOHTPOJIb

46

47

[IpakTnueckas
pabota Ne 6.
Pemenue
AKCIEPUMEHTAI
BHBIX 3aJ1a4 I10
TEeME
«OcHOBHEBIE
KJIacChl
HEOPraHUYeCKH
X COCOUHCHMID

O0600111eH1E U
CHCTEeMaTH3aIu
s1 3HAHWH 110
TEME
"OCHOBHEIE
KJIaCcChI
HEOPraHU4eCKH
X coeTUHEeHUN"

IIpakTrue
cKas
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9b7c

YceTHBIN
ornpoc

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

48

49

KoHntponbHas
pabota Ne3 mo
Teme
"OCHOBHEIE
KJIaCChI
HEOpPTaHWYECKH
X coequHeHun"

EcrecTBenHbIEe

Kontpouns
Has

bu6mmorekxa [IOK padora

https://m.edsoo.ru/00ad9ela

0 0 bubmmoreka [JOK YcTHBIN



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

ceMeicTBa https://m.edsoo.ru/00ad9ffa OIpoc

XUMHYECKHUX

3JIEMEHTOB.

AMdoTepHOCTh

OTtkpbITHE YcTHbI
50 NEPUOTNIECKOT bubmmorexa [IOK oIpoc

o 3axona JI. 1. https://m.edsoo.ru/00ada52c Coobien

Meunneneena ue

OcHOBHBIC VcTHBIN
51 CBEJICHHUS O bubnmoreka [JOK orpoc

CTpOCHHE https://m.edsoo.ru/00ada342

aToMa

Crtpoenue YcrHbii
59 AIIEKTPOHHBIX bubmmorexa [IOK orpoc

oboo4ex https://m.edsoo.ru/00ada6bc

aTOMOB

[Tepuonnuecka YcrHbI

s cUCTeMa ornpoc
53 XUMHYECKUX bu6mmoreka [IOK cooO0IIeHn

JJIEMEHTOB https://m.edsoo.ru/00ada52c e

JU.

MenneneeBa

XapakTepuctu YcTHbI

Ka ompoc

https://m.edsoo.ru/00ada824
ero KOHTPOJIb

IIOJIOYKEHUIO B
[Iepunonnuecko



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada824

i cucreme [I.
. MenneneeBa

55

56

57

3HaucHUE
MEPUOINYECKOT
0 3aKOHa U
IIepuonnuecko
W CHCTEMBI
XHUMHYCSCKHX
aj1eMeHTOB /I.
. MenneneeBa

O06o061ieHue U
CHCTEMAaTH3allN
s 3HAHUM 110
TEME
"I[lepronnueck
ni 3aK0H U
[Iepnonnuecka
s cCHCTEMa
XUMHYECKHAX
31eMeHTOB /1.
H.
MeHnpeneeBa.
Crpoenue
aroma"

KonTponbHas
pabota Ne4 o
TeMe
"Ilepuognueck
W 3aKOH 1

bubmuoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edso0.ru/00ada824

bubmuoreka [JOK
https://m.edsoo.ru/00ada96e

YcTHbIi
ornpoc
cO0OIIEeHH
e

YcTHBIN
ornpoc

KonTpons
Hast
pabora



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

IIepnonnuecka
s CHCTEMa
XUMHUYECKUX
ajeMeHToB /I,
.

Meneneena.

Crpoenue

aToma"

Honnas CTHBIN
58 XUMUYECKas bubmmorexa LIOK anoc

https://m.edsoo.ru/00adac34

CBSI3b

KoBanenTHas YcTHbIl
59 MOJIIpHAs bubnnoreka [JOK Ompoc

XHMHUYECKast https://m.edsoo.ru/00adaab8

CBSI3b

KoBanientHas VcTHBIN
60 HETOJISApHAst bub6nuorexa [IOK onpoc

XUMHAYECKast https://m.edsoo.ru/00adaab9

CBSI3b

MerTtannuuecka YcTHbIN
61 sL XUMHUYECKast Brbmiorexa LIOK orpoc

https://m.edsoo.ru/00adb33c

CBSI3b
62 Crenenn bubnuorexa [JOK YcTHbI

OKHCIICHHSI https://m.edsoo.ru/00adae28 OTpoc

OKuCIUTENHHO [TucemeHH
63 - bubnmoreka [JOK bl

BOCCTAHOBHTE https://m.edsoo.ru/00adb076 KOHTPOJTb

bHBIC pEaKIuu
64 O06o061eHue u bu6nmoreka [JOK VYcrHbIM



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

65

CHCTEMAaTH3aIu
s1 3HAHUM 110
TEME
"XumMuaeckas
CBSI3b.
OKHCIUTEIIEHO
BOCCTAHOBHTECII
bHBIE peaKiuu"

KonTponbhas
pabota Ne5 mo
TeMe
«XuMHYeCKas
CBSI3b.
OKHCIUTEIIBHO
BOCCTaHOBHUTEI
bHBIE PEAKIIUN»

https://m.edso0.ru/00ad9ch?2

bubmuoreka [JOK
https://m.edso0.ru/00adb486

ompoc

KonTponb
Hast
pabora

66

Pe3epBHbIit
YPOK.
O06o06meHue u
CHCTEMaTH3allx
s1 BHAHU M

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

67

68

Pe3epBHbIit
YPOK.
O06o061eHue U
CHCTEMaTH3allx
s1 BHAHU M

Pe3epBHbIil

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

but6mmoreka [{OK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YPOK.
O06001IeHNe 1

cucremMaru3sanu

s 3HAHUU

https://m.edso0.ru/00ad9ch?2

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOIPAMME

68



https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3narenbctBo «IIpocBerieHue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. I'abpuensu O. C., Bocko6oitnukosa H. I1., SmykoBa A. B. HacronpHast KHUTa yauTers.
Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: Ipoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Terpaap 1ist 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabort. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 kmace». M.: JIpoda, 2022.

3. I'abpuensn, O. C. Metonnueckoe nmocodbue k yueonuky O. C. ['abpuensaHa «Xumusi». 8
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. I'abpuensna «Xumus». 9
kiacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol Kk yueOHuky O. C. 'abpuensna «Xumus. 8 kimacey :
MeTtonmdeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHonorndeckue kaptol Kk yueOHuky O. C. 'abpuensna «Xumus. 9 xkimacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KontponbsHbie U ipoBepodHbie paboThl K yueOnuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakoa u 1p. - M.: [Ipoda, 2022.
TaHHbBIE

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Beenutenanubiehttp://www.chemnet.ru I'azeta « Xumust» u caitt ais yuuresst «5 uny Ha
YPOK XUMHUI»

http://him.1september.ru Exunas xomtekuus LIOP: TIpenmeTHast KoymeKiust « XUMHUsD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6mieo0pa3zoBaTebHOT0 opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onummnuaza MKoIbHUKOB 10 XUMUHN
http://chem.rusolymp.ru Opranundeckasi XUMusi: IEKTPOHHBIA YICOHUK LIS CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBINH YICOHHUK

http://www hemi.nsu.ru OTKpbITBINA KOMUTEMK: XUMHUS

http://www.chemistry.ru JTlucraniinonHasi OJIMMITHA/IA 10 XUMHH: TEIEKOMMYHHUKAITHOHHBIN
00pa3oBaTeNbHbIH TPOSKT



