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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XuMHHM Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsl COCTABIICHA
Ha OCHOBE TpeOOBaHMUU K peE3ysbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON
porpaMmMbl OCHOBHOTO 0011ero o0OpasoBanus, npeacraBieHHbXx B @I'OC 00O, a
TaKkK€ Ha OCHOBe (elepanbHON paboyelt MmporpaMmbl BOCIHUTAHHS M C YUYETOM
KOHLICTIIUA TPenojaBanusi ydeOHOro mnpenMera «XuMHus» B 00pa3oBaTeNbHBIX
oprannsauuax Poccniickon @enepanun.

[Iporpamma 10 XMMHMHM JAa€T MPEACTABICHUE O MLEJsIX, OOIIEel CTpaTeruu
oOyueHus, BOCIIMTAHUS U Pa3BUTHUS O0YUAIOIINXCS CPEACTBAMHU YyU€OHOTO MPEAMETA,
yCTaHaBIMBAaET  00s3aTEIbHOE  MPEIMETHOE  COJEpKaHHe, IpPEeayCMaTpUBAET
pacopesesieHue €ro Mo KilaccaM M CTPYKTYpUPOBaHME MO pa3fenaM H TeMam
OporpaMmMbl 1O  XMMHH, ONPEIEHSeT KOJUYECTBEHHbIE UM  KaueCTBEHHbBIC
XApaKTEPUCTUKU COJIEPKAHUSA, PEKOMEHAYEMYIO IOCIEAOBATEIIbHOCTh H3Y4YEHUs
XUMHHU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKU Y4EOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEH OOydaroluXcs, OIMpenesieT BO3MOKHOCTH
npeaMeTa JUid  peanu3alu  TpeOOBaHMWA K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs, a TAKKe
TpeOOBaHUil K pe3yibTaTaM 00y4eHUs XMMHUH Ha YPOBHE IIeJIel U3yueHus IpeaMeTa 1
OCHOBHBIX BHUJOB Y4e€OHO-TIO3HABATEIbHONW JEATEIBHOCTH O0O0YyYaromerocs 1o
OCBOEHHIO YUYEOHOTO COAEPIKAHMUS.

3HaHWE XUMHUHU CIYXKUT OCHOBOM s (OPMHPOBAaHUS MUPOBO33PEHUS
oOy4Jaromnierocs, €ro NpeCTaBICHUd O MaTepUaIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb
UTrparoT GOpMHUpPYEMBIE XUMHEN MPEICTABIECHUS O B3aUMOINPEBPALLEHUAX SHEPIHH U
00 DBBOJIOLMHU BELIECTB B MPUPOJE, O MYTAX pEIIeHUs TI00aJbHBIX MpoOIeM
YCTOMYMBOTIO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTHYECKOM, IMHUILEBOU M
9KOJIOTUYECKOM 0€30IacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET pean3alii BO3MOXHOCTEH JJIsl caMOpa3BUTUA U (POPMUPOBAHUS
KYJIBTYPbI JINYHOCTH, €€ 00111el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUIEHUS U TBOPYECKUX CIOCOOHOCTEM
oOyyaroluxcs, HAaBBIKOB HUX  CAMOCTOSITEIbHOM  y4yeOHOW  JesTeNbHOCTH,
OKCIEPUMEHTAIbHBIX U  HCCIIEOBATEIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B TPO(PECCUOHATILHOM €SITEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIsiJa HA €IUHCTBO MPUPOJBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYarOLUXCS;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAyYHbIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOIMUYECKOE
oOpa3oBaHHe 00Y4AIOIIUXCS.

JlanHble HampaBieHHS B OOyYEHUM XHUMHUHM OOECIEYMBAIOTCS CHENU(DUKOMN
colepkaHusi ~ y4eOHOro  mpeAMeTa,  KOTOpbIM  SBJISETCS  MeAaroruyecku



aIalITHPOBAHHBIM OTpa)KeHHUEM 0a30BOMl HAyKW XMMHH Ha OINpEAeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOIO O0IIEro oOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI IEPBOHAYAJIBHBIX IOHATUNH XUMHUH, OCHOB
HEOPraHWYECKON XMMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHITUI OPraHUYECKOU
XUMUH.

CtpykTypa conep:KaHHs HPOrpaMMbl 1O XUMHU C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOro mnojxojga K e€ m3yuyeHuro. CoJepikaHHe CKIAIbIBAETCA W3 CHCTEMBI
MNOHATUH O XMMHYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI NOHATHH O XMMHYECKOU
peakuuu. OO0e 3TH CHCTEMBI CTPYKTYpPHO OpPraHU30BAaHbl [0 MPUHLUILY
MOCJIEOBATEIBHOIO PAa3BUTHsI 3HAHWM HAa OCHOBE TEOPETUUYECKUX IPEICTABICHHI
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHU O CTPOEHUH aTOMa U XUMUYECKOH CBSA3H;

— IPEACTABICHUHN 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINY BELIECTB B pACTBOPAX.

Teopernueckne 3HaHMS  PacCMaTpHUBAKOTCS HA  OCHOBE  SMIIMPUYECKU
MOJIyYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCA IOCIIEIOBATENILHO OT OJHOIO
YPOBHS K APYroMy, BBINOJIHAS (PYHKIMHU OOBSICHEHHSI M IPOrHO3UPOBAHMS CBOMCTB,
CTPOEHUS U BO3MOYKHOCTEH NPAKTUYECKOTO NMPUMEHEHUS U IOJIYYCHHUS U3Yy4aeMbIX
BEILECTB.

OcBoeHue  mporpaMmbl MO  XUMUU  CHOCOOCTBYeT  (DOPMHUPOBAHUIO
IIPEACTABIICHAS] O XUMHUYECKOM COCTABJISIONIEN HAyYHOW KapTHUHBI MUPA B JIOTHKE €€
CUCTEMHOM MPUPOJbI, IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHMIO M METOJaM
NO3HaHUA B Hayke. M3ydyeHrne XUMUM MTPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee
U3YYEHHBIX YUEOHBIX MpeaMeToB: « OKpyxaromuii Mupy», «buonorus. 5—7 Kiaacce» H
«®Dusuka. 7 Knace.

[Tpu u3yueHnn XUMHH TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKON
HayKM Kak o0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOW AESITebHOCTU
YyeJoBeKa M Kak OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJBTYpbl. 3agadya yuyeOHOTro
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMUUECKHX 3HAHUNA — Ba)KHEUIIUX
($akToB, MOHSATUHN, 3aKOHOB U TEOPETUYECKUX TOJIOKEHHUH, MTOCTYIHBIX 0000IIEHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HayKH, B MPUOOIIEHNN K HayYHBIM METO/1aM
MO3HAHUSA NPU HM3YYEHUHM BEUIECTB U XMMHUYECKHX peakluuid, B (OPMUPOBAHUH H
Pa3BUTHM MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-TIO3HABATEIbHON U
y4eOHO-UCCIEI0BATENbCKOM  JIEATETbHOCTH, OCBOCHMHM TpaBui  0€30MacHOro
oOpaleHus ¢ BelIeCTBaMHU B TOBCEAHEBHOM JKU3HU.

[Ipy u3ydyeHHH XUMHUU Ha YpPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs Ba)XKHOE
3HAauYEHUE MPUOOPENH TaKHE 11U, KaK:

— (opMHpOBaHME MHTEJUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY THPUHATUIO pPEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HU;



— HaIpaBJICHHOCTh OOyUEHHUs Ha CUCTEMATUYECKOE MPUOOIEHUE 00YyUarOIINUXCs
K CaMOCTOSITEJIbHOW IMO3HABATENIbHON AESTENIbHOCTH, HAYYHBIM METOJIaM IMO3HAHUS,
bopMHPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieyeHne YCIOBUHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOIIMMUCS
OMbITa Pa3HOOOpa3HOM JEATENbHOCTH, MO3HAHUA M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HMEIOUUX YHHMBEPCAJIbHOE 3HA4YCeHHE JJis
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ¢dopmupoBaHne o00mIeH (PYHKIIMOHAIBHOW W  €CTECTBEHHO-HAyYHOUH
TPAaMOTHOCTH, B TOM YHCJIE YMEHHUIN OOBSICHITH U OLICHUBATH SBJICHHS OKPY>KAOIIETO
MUpa, UCTIOJIb3YS 3HAHUSI ¥ OTIBIT, TTOTYYCHHBIC TP U3yUYCHUHU XUMHUH, IPUMCHSTHh X
IIPY peIIeHUH IPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOM JCATEIHHOCTH;

— (hopmupoBaHHE Yy 00YUAIOIMNUXCSI TYMAHUCTHYECKUX OTHOIICHHWMA, TIOHUMaHUS
IIEHHOCTH XWMHWYECKHX 3HAHWHA JUIsI BBIPAOOTKH JKOJIOTHYECKH IIeJIeCO00pPa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JACSITEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO 370POBBS
Y OKPY’KAIOILEW IPUPOJHOMN CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEHl K CAaMOKOHTPOJIIO H
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHUS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY NpO(UIIs U HAMIPaBICHHOCTH JadbHEHIIEro 00ydeHHUs.

OO61ee ynciIo 4acoB, OTBEACHHBIX JJIA U3YYCHUSI XMMHUHM Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHus, coctaBiseT 136 vacoB: B 8 kiacce — 68 uvacoB (2 yaca B
HeJeno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).

COAEPKAHUE OBYUYEHUSA

8 KJIACC

IlepBoHaYa/ibHbIE XUMUYECKHUE OHATHS

[Ipeamet xumuu. Poib XUMUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Terna
1 BellecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE€ COCTOSHUE BEIISCTB.
[Tonatne o Meromax MO3HaHWS B XMMHUHM. YucThle BemecTtBa M cMecH. CriocoObl
pa3aeneHust CMecen.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE dJIEMEHTbl. CHMBOJBI XUMHYECKHUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas popmyna. BaleHTHOCTP aTOMOB XHMHMUYECKHX AJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTEIbHAsA aToMHas Macca. OTHocHTenbHas
MOJIEKyJIsipHag macca. MaccoBast 10151 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KommuectBo BemectBa. Momb. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacChl W 4YHWCIa CTPYKTYpPHBIX €IWHHI] BemecTBa. Pacuérel mo Qopmynam
XUMHUYECKHUX COCIUHECHUM.



du3znyecKkue U XUMUYECKHE SBJICHUSA. XUMHUUECKas peakiuus U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEUIECTB. XuMHUYeckue ypaBHeHuda. Kiaccudukanus
XUMHUYECKUX peaKIil (COeqMHEHUS, PA3I0KEHNUs, 3aMEILICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYyIOH, NpaBuwiIaMH pabOThl B JaOOpaTOpuUu U
npuémMamMu oOpalieHusi ¢ J1abopaTOpPHBIM 000PY/IOBaHUEM, HM3y4Y€HUE U OIKCaHUE
bu3MYecKuX CBOMCTB 00pa3iloB HEOPTraHUUECKUX BEIIECTB, HAOM0IeHnEe (PU3MUECKUX
(maBlieHWE BOCKA, TasHHUE JbJa, pacTUpaHUE caxapa B CTYIKE, KUIECHHE U
KOHJICHCAIlUsl BOJIbI) M XHUMHUYECKUX (TOpEHHME CBEUH, MPOKAIMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOW) SIBJICHUU, HAOMIOICHUE U OMUCAHUE
MPU3HAKOB MPOTEKAHNSI XUMHUYECKUX PEAKIU (pa3iioKeHUE caxapa, B3auMOJIEHCTBHUE
CEpHOM KHUCJIOTHI C XJOpUIOM Oapwsi, pasznoxkeHue ruapokcuma meau (1) mpum
HarpeBaHWM, B3aUMOJICUCTBUE jkene3a ¢ pactBopoM conu meau (II), msyuenwue
CIIOCOOOB pa3/iesieHus CMECEi: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBaHUE, BHIMIAPUBAHUE,
TUCTWIIALMS,  XpoMarorpadusi, TMpOBEJCHUE OYUCTKU  IMOBAPEHHOW  COJIH,
HAOJIOZICHUE W OIKUCAHHUE PE3yJIbTaTOB MPOBEJCHUS OMbITA, HUIUTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMsI MacChl, CO3J]aHIE MOJIeIel MOJIEKYJI (IIapOCTEPKHEBBIX).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmecek razos. CocraB Bo3nyxa. Kuciaopom — 3imeMeHT W mpocToe
BelecTBo. HaxoxaeHue kuciopoaa B mpupoje, puandeckue u XMMUYECKUe CBOMCTBRA
(peakuuu topenus). Oxcunabl. Ilpumenenue xucinopoma. CrnocoObl TONTyYEHUS
KHCJIOpOJa B JIA0OPATOPUH U MPOMBILUIEHHOCTU. KpyroBopoT KHCIOpo1a B IPUPOJE.
O30H — a;I0TpOoNHAas MOIU(DHUKALUS KHUCIIOPOA.

TennoBoi 3 (PeKT XUMHUUECKOW peaklMi, TEPMOXUMUYECKHE YPaBHEHUS, IK30-
U DHAOTEPMHYECKHE DPEAKIMHU. TOIUIMBO: yrojb M METaH. 3arpsA3HEHHE BO3/ayXa,
YCWJIEHHE MAPHUKOBOI0 3(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonopox — aneMeHT U npoctoe BemecTtso. Haxoxaenue Bogopona B NpUpoze,
dbu3nUecKue U XMMUYECKHUE CBOMCTBA, MPUMEHEHUE, CrIocoObl mosydeHus. Kucmorsl
U COJIH.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHHSIM.

dusnyeckre cBOMCTBa BOAbL. Bona kak pactBopurenb. PactBopsl. HackiieHnbie
Y HEHACBHILIEHHBIE PAacTBOpbl. PacTBOpMMOCTH BemIECTB B Bojae. MaccoBas I10is
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBAa BOoAbl. OcHOBaHudA. Posib pacTBOpOB B
npupoAe U B JKU3HU 4yenoBeka. KpyroBopoT Boabsl B mpuUpoje. 3arpsi3HEHHE
NpUpPOIHBIX BoA. OXpaHa U OYKCTKA IPUPOIHBIX BOJI.

Knaccuduxanuss Heopranmyeckux coeauHenuit. Oxcunbl. Knaccudukarus
OKCUJIOB:  coJjieoOpasyromue  (OCHOBHBbIE,  KUCJIOTHblE, amM(pOTepHblE) U
HecosieoOpasyromue. Homenknatypa okcuaoB. @uU3nyecKre 1 XMMUYECKHE CBOMCTBA
okcu1oB. [lomydeHne okcuaoB.

OcHnoBanus. Knaccudukanus ocHoBaHWi: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. Homenknatrypa ocHoBanui. @Dusznueckue M XMMHUYECKHE CBOMCTBA
ocHoBaHUU. [lonydyeHne OCHOBaHUM.



Kucnoter. Knmaccudukanus kucnor. Homenknatypa kucior. dusmdeckue u
XUMHUYECKUE CcBOMCTBAa KuciaoT. Psan axktuBHoctu wMeramwioB H. H. bexerosa.
[Tony4yeHne KUCIIOT.

Comu. Homenkiarypa coiieil. PU3MYECKHE U XUMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

['eHeTnuecKkas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4YECTBEHHOE OIIPECIIEHUE COAECPKAHUSA KHUCIOpPOAA B BO3AYyXE, IOIYy4YEHHE,
coOupaHue, pacrno3HaBaHME M H3YyYEHUE CBOMCTB KHUCIOpOJa, HAOII0JEHUE
B3aUMOJICUCTBUSA BEIIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHHUS U MPEKPAIICHUS
ropeHus (moxapa), 03HaKOMJICHHE C oOpasllaMyd OKCHJIOB U OINHCAHHE MX CBOWCTB,
NOJIyYeHHE, COOMpaHKe, PAClIO3HABAHME U W3YUYEHUE CBOMCTB BOAOpOJAA (FOpEHHE),
B3auMoOJielicTBUE Bojopoja ¢ okcuaoM wmeau (II) (BO3MOXHO HCHOJIB30BAHHE
BUJICOMATEPHUATIOB), HaO0/IeHHe O0O0pa3IloB BEHIECTB KOJIMYECTBOM 1 MOJIb,
UCCIJIEJOBaHUE OCOOCHHOCTE pacTBOPEHUS BEIIECTB C PA3JIMYHOU PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JI0JIEd PacTBOPEHHOTO
BEII[ECTBA, B3aUMOJICHCTBHUE BOJBI C METAUIaMU (HAaTpUEM U KaybleM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE OOpa3lOB HEOPraHUYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJCHUE HM3MEHEHHS OKPACKHM HMHIUKATOPOB B
pacTBOpax KHCIOT M Ieloued, u3ydeHue B3zaumojeinctBus okcunma meau (I1) c
pPacTBOPOM CEPHOM KHCIIOTBHI, KHCIOT C METaUIaMU, PEAKUWW HEWTpaIu3alui,
IIOJIyYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO METaula APYTUM W3
pacTBOpa COJIM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHeWlmne Ki1acchl
HEOPTraHUYECKUX COCIUHEHHIN.

IHepuoanyeckuii 3axoH u Ilepuoanyeckasi cucreMa XMMUYECKHX 3JI€MEHTOB
. U. MenpaesieeBa. CTtpoeHue aroMoB. XUMH4YeCKass CBf3b. OKHCJIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[lepBble TONBITKH KIacCUPUKAIMM XUMUYECKUX djaemMeHToB. [lonstue o
IPYIIaxX CXOAHBIX 3JIEMEHTOB (ILIEIOYHBIEC U IIEJIOYHO3EMENIbHBIE METAILIbI, TAJIOTEHBI,
WHEPTHBIC Ta3bl). OJEMEHTHhI, KOTOphIe O0O0pa3yloT aM@oTepHblE OKCHABI U
TUAPOKCHUJIBI.

ITepunonnueckuit 3akoH. Ilepuoanueckas cucrema XuMu4eckux snemMeHToB Jl. 1.
MenpneneeBa. Kopotkonepuonnas wu uHHONepuonHas (opwmel Ilepruoamueckoit
cucteMbl xuMmuueckux dnemMeHtoB JI. M. MenneneeBa. llepuoasl u Tpyniibl.
PuU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI AIEMEHTA.

Crpoenne atomoB. CoctaB aTtoMHbIX saep. M3oromnsl. DnektpoHsl. CtpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB TEepBbIX 20 XUMHUECKUX A1eMeHTOB [leproanueckoit
cucreMbl [[. 1. MenneneeBa. XapakTepUCTUKA XMMHUYECKOIO 3JIEMEHTA II0 €ro
noJjiokeHuto B Ilepunonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHMsS pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyInaM U Nepuoaam.



3nauenue llepuonnueckoro 3akona u Ileproguyueckoil CUCTEMbl XUMUYECKHUX
AJIEMEHTOB IS pa3BuUTUsA Hayku W npaktukud. J{. M. MenpaeneeB — y4y€HbIM U
IpaKIaHUH.

Xumuueckass cBs3b. KoBajeHTHass (mojsipHass M HEMOJsIpHasi)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp okucineHus. OKUCIUTEILHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iponeccsl
OKHUCIICHUS U BOCCTAHOBJIEHUsI. OKHUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUJIPOKCUAA LHWHKA C pPacTBOPAMM KHUCJIOT U IIEIOYEH, IPOBEACHUE OIbITOB,
WJUTIOCTPUPYIOUIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA (TOPEHUE,
pEeaKIuu pa3ioKeHUs, COSTUHEHHUS).

Mestcnpeomemmnuie ceasu

Peanuzanuss MEXIpPEIMETHBIX CBS3€H MpPU M3YYEHUH XUMUUA B & Kjacce
OCYIIECTBIISICTCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHM,
TaK U MOHATUH, SIBJIIOLINXCS CUCTEMHBIMU JUUISL OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOI'0 IIMKJIA.

OOmue ecTecCTBEHHO-HAy4YHbIE TMOHSATHS: HAy4YHBIM (akT, TUIOTe3a, Teopusd,
3aKOH, aHaJIU3, CUHTE3, KIacCU(UKAIIHS, TEPUOJUIHOCTD, HAOIIOICHHE, SKCIICPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3uKa: MaTepusi, aTOM, DJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHU/, U30TOIIbIL,
PaIMOaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUECKUU 3apsil, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (GU3NYECKUE BEJIMYUHbBI, €AUHUIIBI U3MEPEHUS,
KOCMOC, TIJIaHETHI, 3B€3/1b1, COJIHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJbI, MOJIE3HbIC
MCKOITa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[Tepunonnueckuii 3akoH. [lepruoanueckas cucrema XuMU4eCKux 3aemMeHToB [, H.
MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XAMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KAJIHS, KaJIbLUH U UX COEAUHECHUH B
COOTBETCTBHUM C IMOJIOKEHUEM DJIEMEHTOB B llepnoanueckon cucrteMe U CTpOCHUEM
MX aTOMOB.

CtpoeHue BemiecTBa: BUJbl XUMHYECKOW CBSI3W. THUIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAIMYECKOM PEIIETKU U
BUJIa XUMHUYECKOMN CBS3H.

Knaccudukanyss ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PpAa3JUYHBIM KJaccaM HEOPraHUYECKUX
COEQVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanysa XuMUYECKUX PEaKIMii M0 pa3InYHbIM MPU3HAKaM (TI0 YUCITY H
COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEIJIOBOMY 3D (PEKTy, 0 N3MEHEHHUIO



CTETICHEH OKUCIIEHUS XWMHYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
Karanu3aTropa). JK30- U S9HIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUS.
[Tonsitue o ckopoctu xumuyeckod peakuuu. [lonarue 006 oOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakuusax. [loHATHEe O TOMOT€HHBIX U TE€TEPOTrEeHHBIX
peakuusx. [lonstue o karanuze. [loHsiTHE O XMMHUYECKOM paBHOBecHH. DaKTOPHI,
BIUSIONINE Ha CKOPOCTh XHUMHUYECKOM PpEaKIMh U TIOJIOKEHHE XUMHUYECKOIro

PaBHOBECHSI.
OKHCIIUTENEHO-BOCCTAHOBUTEIILHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIBHOU peaKIuu. CocraBnenue YPaBHEHHMU

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl €  HWCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUUECKON TUCCONMALMU. DIEKTPOJIUTHI U HEBIEKTPOJIMUTHI.
Karnonbl, aHuOHbl. MeXaHW3M [HCCOLMALMK BEIIECTB C PAa3IM4YHBIMUA BHJIAMHU
XxuMHUYecKol cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JEKTPOIUTHI.

Peakuun noHHOro o6MmeHa. YCIOBUS MPOTEKAaHUs peakUuil MOHHOIO OOMeHa,
IIOJIHBIE ¥ COKPAILEHHBIE NOHHBIE YpaBHEHUs peakiuil. CBONCTBA KUCIOT, OCHOBaHUA
U cojell B CBeTE€ MPEJICTaBICHUA 00 3JIEKTPOJIUTHUYECKON JUCCOIMALNU.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApONIN3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJJIOB M HEMETAUIOB (rpadura W anMasa), CJIOXKHBIX BEILECTB
(xopuaa HaTpusi), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakluud OT
BO3JICCTBHS PAa3IMYHBIX (DAKTOPOB, UCCIEIOBAHUE JEKTPONPOBOAHOCTH PACTBOPOB
BEILECTB, MpOLECcca JUCCOUMALMU KHUCJIOT, MIeJoued | coned  (BO3MOYKHO
UCIIOJIb30BAaHUE BHUJEO MATEpPUAJIOB), MPOBEACHHE ONBITOB, HWJUIIOCTPUPYIOIIUX
MPU3HAKU MPOTEKAHMS peaKIUi MOHHOro oOMeHa (0Opa3oBaHME OCaJKa, BbIACIICHUE
raza, oOpa3oBaHHE BOJbl), ONbBITOB, WLIIOCTPUPYIOIIUX TNPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakuuid (rOpeHHe, peakluud pasjoKEHUs, COCTUHEHHUS),
pacno3HaBaHWE HEOPraHMYECKUX BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX PEaKIMi Ha
VIOHBI, PEIICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmass xapakrepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYEecKHe CBOMCTBA MPOCTHIX
BEILECTB — raJlOr€HOB. XMMHUYECKHUE CBOMCTBA Ha MPUMEpPE XJIOpa (B3aUMOJEHCTBUE C
METajUlaMM, HEeMeTalJlaMu, IeioyamMu). XjopoBoaopod. ConsiHag KUCIOTa,
XAMHUYECKUE CBOWCTBA, MOJIyYEHUE, IPUMEHEHUE. [[eCTBHE XJI0pa U XJI0POBOAOPOIA
Ha OpraHu3M yesoBeka. Baxknelme XaopuIpl U UX HaX0XKACHUE B IPUPOIE.

OO6mast xapakrepuctuka s1aeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHwe W (PuU3nyYecKue CBOMCTBA
IPOCTHIX BEIIECTB — KUCJIOPOJa U cepbl. AJIOTPOIIHbIE MOAU(PUKALUU KUCIOPOJA U
ceppl. XuMHUYeCKHe CcBoWcTBa cephl. CepoBofopon, CTpoeHue, (U3MYecKue u
XuMudeckue cBorcTBa. OKCHIBI cepbl Kak IPEACTABUTENHM KHCIOTHBIX OKCHJIOB.



Cepnas kuciora, GU3NYECKUE U XMMHUYECKHE CBOMCTBA (OOIIHME KakK MPEeACTaBUTENS
KJlacca KHUCJIOT U chneuuduyeckue). XUMHUUYECKHE pEaKIuH, JeXallue B OCHOBE
MPOMBIIIUIEHHOTO Ccroco0a ToJydeHusl cepHoil Kuciotel. [IpumMeHneHnue cepHoi
kucioThl. Conu  CepHOW KHCIOTHI, KadyeCTBEHHAas peakius Ha Cyib(aT-uoH.
Haxoxnenue ceppl M €€ coeAMHEHUN B Mpupojae. XHUMUYECKOE 3arpsi3HEHUE
OKpYXalollel cpeiibl COSUHEHUSIMU Cephl (KUCTOTHBIE IO/, 3arPsi3HEHHE BO3IyXa
U BOJIOEMOB), CIIOCOOBI €ro MPEJOTBPAIECHUS.

OOmiast xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTETEHU OKHCIEHUS. A30T, pacHpOCTpaHEHHE B MPHUPO/IE,
dusznyeckne U XxuMuU4Yeckue cBoicTBa. KpyroBopot azorta B mpupoge. AMMHAK, €ro
duznyecKkue U XUMUYECKUE CBOMCTBA, MOyuyeHre U mpuMenenue. Cou aMMOHHMS, UX
dusznyeckue u XMMHYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI
aMMOHHUA. A30THas KUCJOTa, €€ MOoJydeHHe, (PU3UUecKrue M XUMHUYECKHUE CBOMCTBA
(o0mue Kak mpeacTaBUTENs Kiacca KHCIOT U crneuuduueckue). Mcnonb3oBaHue
HUTPATOB U COJIEM aMMOHHUS B KaueCTBE MHMHEPAJIbHBIX yIOOpeHH. XHUMHUYECKOe
3arpsi3HEHUE OKpYXKarolled Cpeapl COEOUHEHUSMH a30Ta (KHUCIOTHBIE JOXKAM,
3arpsi3HEHHE BO3/yXa, MOYBbl U BOA0EMOB). Docdop, amnorponHsie MoAUBUKAIINH
docdopa, dusndyeckue u xumuueckue cpoicta. Okcun pochopa (V) u pochopnas
KHUCIIOTa, (U3MYECKMe U XMMHMYECKHE CBOWCTBA, Hody4yeHHe. lVcnonb3oBaHue
dbocdaToB B kKauecTBe MUHEPATBHBIX yI0OPEHHIA.

OOmast xapaktepuctuka 31aeMeHTOB [VA-rpynmel. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEepPHbIC CTEIICHW OKUCIICHHs. YTJEPOJ, aJUIOTPOIHBIE MOIU(DUKAILINY,
pacmpocTpaHeHHe B MpHpPojae, GU3NYECKHE M XUMHUYECKHE CBONCTBA. AICOpOIHS.
KpyroBopot yriepoaa B mpupojie. Okcubl yriiepojaa, ux puandeckue u XuMUIeCKue
CBOWMCTBA, [IEHCTBME HA IKUBHIE OPTraHW3MbBI, TMOJyUYeHHWE W MPUMEHECHHE.
DKOJIOTHYeCKre TMpoOJieMbl, CBsA3aHHbIe ¢ okcujaoM yriepona (IV), rumoresa
rJI00aJIBHOTO TIOTETUICHUS KJIMMaTa, MapHUKOBBIN 3P (deKT. YrojabHas KUCIOTa U €€
colid, uX (U3NYECKHE M XHUMHUYECKHE CBOMCTBA, TMOJy4YeHHE M TMPUMEHECHHE.
KauectBennas peakiusi Ha kapOoHaT-uoHbl. lMcmonb3oBanue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauanbHBIE TIOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TaHOJ, TJIMIEPUH, YKCYCHAs KUCJIOTA).
[TpupoHbIE UCTOYHHUKHU YTIEBOAOPOIOB (YroJib, IPUPOIAHBINA ra3, HEDTH), MPOAYKTHI
ux TnepepaboTku (OeH3MH), UX posiib B OBITY U mnpombinuieHHOCTH. [loHATHE O
OMOIOTMYECKN BaKHBIX BEIIECTBAX: JKHUpaX, OelKax, yrieBoJax — U UX POJH B KU3HU
yenoBeka. MarepruaibHOE €IUHCTBO OPTaHMYECKUX U HEOPTaHUIECKUX COCTUHEHHM.

Kpemuwuii, ero puzndeckne u XuMHUIECKHE CBOMCTBA, MTOJyICHNUE U TIPUMEHEHHE.
Coenunenust kpemHus B mpupoze. O6mue npeacrasieHus o0 okcujae kpeMuus (IV) u
KpeMHUEeBOM KucioTe. CHIMKATHI, UX HCIOIh30BAaHUE B OBITY, B IPOMBIIIJICHHOCTH.
BaxHneiiime CTpOWTENbHBIE MaTepualbl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobaembl 6€30MacHOT0 UCTIOMB30BAHUS CTPOUTENHHBIX MATEPHAJIOB B
ITOBCEHEBHOM KU3HHU.



Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI,
MPOBE/ICHUE KAUECTBEHHBIX PEAKIIMA Ha XJIOPU-UOHBI M HAOJIOJICHUE MPU3HAKOB UX
MPOTEKaHUs, OIbIThI, OTpaXkarolre GU3NIECKUe U XUMHUUYECKUE CBOMCTBA T'aJIOTEHOB
U UX COEIMHEHUU (BO3MOXKHO HMCIIOJIb30BAaHUE BHUIEOMATEPUAIOB), O3HAKOMJICHHUE C
oOpasliaM XJOPUAOB (rajoreHUOB), O3HAKOMJIEHHE C oOpaslamMu cepbl U €€
COCIMHEHUSAMH  (BO3MOXKHO HCIOJB30BAHME BHJIEOMATEpHaIOB), HaOJ0IeHUE
nporecca OOyrJIMBaHHWsS caxapa I0J] JEWCTBHEM KOHLIEHTPUPOBAHHOM CEpHOM
KHCIJIOTBl, HW3YyYEHUE XUMHUYECKHMX CBOMCTB pa30aBIECHHON CEpHOM KHUCIOTHI,
NPOBEJCHIE KAYeCTBEHHON peakinHu Ha cylnb(ar-uoH U HaOJIIOACHHE NMpU3HAKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMHU a3oTa, ¢ocdopa W HX
COEJIMHEHUU (BO3MOYKHO HCIIOJIb30BaHHUE BUAECOMATEPUAIIOB), 00Opa3uaMu a30THBIX U
dbochopHbIX ynoOpeHui, TOJNydeHHE, COOMpaHHWe, paclO3HaBaHUE U W3YYCHHE
CBOMCTB aMMUaKa, MPOBE/ICHNE KaUeCTBEHHBIX peaklMii Ha HOH aMMOHMS U gocdar-
WOH U M3yYEHHE NPHU3HAKOB UX IPOTEKAHMS, B3aUMOJEHCTBUE KOHLIEHTPUPOBAHHOU
a30THOM KUCJIOTHI C ME/IbIO (BO3MOXHO MCIIOJIb30BaHUE BUAEOMATEPUAJIOB), U3yUYECHUE
MoJieIel KpUCTAINIMYECKUX PEelIETOK anMasa, rpadura, pynnepeHa, 03HaKOMIEHUE €
IPOLECCOM  aJCcopOLMKM PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOrasa, IMOJy4y€HUE, COOMpaHUE, paclO3HABAaHHE U H3Yy4YECHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE KAuye€CTBEHHBIX peakuuid Ha KapOOHAT U
CUWJIMKAT-UOHBI U N3YUYEHUE MTPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C IPOIYKIUEH
CWJIMKAaTHOM NPOMBIIUIEHHOCTH, PEIICHUE 3KCHEPUMEHTAIBHBIX 3a/ad 10 TeMe
«BaxxHenre HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl U MX COeAUHEHUS

OO01ast XapakTEpUCTUKA XUMUYECKHUX 3JIEMEHTOB — METAJNIOB HA OCHOBAaHUU HMX
nonoxxeHus B [lepuoanueckoit cucreMe xumuueckux 3neMeHToB /. 1. Menneneesa u
cTpoeHust aroMoB. CTpoeHHe MeTaIoB. MeTtalmmyeckass CBsI3b W METAJUIMYecKas
KPUCTAJUIMYECKasT PEIIETKA. OJIEKTPOXMMHUYECKUN PsAJ HalpsSHKEHUHA METaUIOB.
dusnuecknue U XMMHYECKHE CBoOMcTBa MeTaioB. OOmiye crnocoObl MOTyYeHUs
MeTtaysioB. lloHATHE O KOpPpO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3alllUThl UX OT
Koppo3un. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY
Y IPOMBIIIEHHOCTH.

[Ilenounsle MeTauIbl: MOJIOKEHUE B llepuoanueckor cuCTEME XUMHYECKHUX
anementoB [[. M. MeHneneeBa, CTpO€HHME HMX aTOMOB, HAXOXIEHUE B TPUPOJE.
®duznyeckre U XMMHUYECKHE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbl U
TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHue menoYHbIX METAIIOB U X COSIMHEHU.

[IlenoyHo3eMeNbHBIE  METAIBI  MAarHuM W KaJdbLMM:  IIOJIO)KEHUE B
ITepuognueckon cucreme xumMudeckux 3neMeHToB 1. 1. MenneneeBa, ctpoeHne ux
aTOMOB, HaxoOXJieHHue B npupojie. Puznueckrue U XUMHUYECKHE CBOMCTBA MarHusi u
Kayiblusl. BaxHelive coeAMHEHUs KaJbLUs (OKCUA, THAPOKCHU, coJin). JKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.



AmoMuHMIL: ostokeHue B [leproauyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHME aroma, HaxoxjaeHue B mnpupone. dusnueckue u
XUMHUYECKUE CBOICTBa alOMUHUA. AMQOTEepHbIE CBOMCTBA OKCHIA M TUIAPOKCHIIA
ATIOMHUHUSL.

Keneso: nonoxxkenue B [leproanueckoil cucremMe XUMHYECKUX 3eMeHToB [I. 1.
MeHieneeBa, CTpOEHHUE aTOMa, HaXOXKJICHHUE B npupoae. OU3NUecKue U XUMUYECKHE
cBoiicTBa xene3a. Okcubl, ruapokcuabl U conu xenesa (1) u sxenesa (III), ux cocras,
CBOICTBA U MOJIyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o0OpasllaMd METaJJIOB U CIUIaBOB, HUX (DU3HUECKUMU
CBOMCTBaMH, U3yYEHUE PE3YIbTATOB KOPPO3HH METAIIOB (BO3MOKHO MCITOJIb30BAHUE
BUJICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHIA KaJbIIUS W HATPHUS C
BOJAOW (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPUAIOB), HCCIECJOBAaHUE CBOWCTB
KECTKOM BOJBI, IIPOLIECCA TOPEHUS JKelle3a B KUCI0pOoAe (BO3MOKHO HCIOIb30BaHHUE
BHUJICOMATEPUAIIOB), NPU3HAKOB IPOTEKAHMSI KAYECTBEHHBIX pEAKIHWl HAa HWOHBIL:
MarHusi, Kajbllus, amiomMuHusa, nuHka, xene3a (II) m xemeza (III), memm (II),
HaOJI0ICHUE U OMKMCAHKUE MPOLIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMM HATPHS, KaJlUs
U Kajubius (BO3MOXXHO  HCIIOJIb30BAaHUE  BHUACOMATEPUAJIOB), HUCCIIEIOBAHUE
aM(pOTEPHBIX CBOMCTB THUIPOKCHAA ATIOMUHHUS M TUIPOKCHAA IIMHKA, PEIICHUE
AKCHEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHeIre MeTaibl U UX COCIMHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IIOBCEIHEBHOM JKM3HH 4eNOBEKa. be3omacHoe
WCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peakuuit B ObiTy. IlepBas momomis mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHWMHUYECKOE 3arpsi3HEHHE OKpYyXarolleld cpenbl (mpeaesibHas AOMyCTHUMAs
KOHIIeHTpaiusi BemiecT, nainee — [1/IK). Ponb xumMuu B pelieHUH 3KOJIOTUUECKUX
po0Iem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0Opa3IoB MaTepHaoB (CTEKJIO, CIIaBbl METaJUIOB, IOJUMEPHbBIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanuzanuss MEXNpeIMETHBIX CBS3€M MpU M3YYEHUH XUMHUM B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 MCIMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITHM,
TaK Y MOHSTHUH, SBISIOMIUXCS CUCTEMHBIMU ISl OTACIBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOT'O LMKIJIA.

OO1Me ecTecCTBEHHO-HAy4YHbIE TMOHATHS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpUs, aHaJIU3, CHUHTE3, KilaccUpUKalus, MepUOJAUYHOCTh, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJICTMPOBAHNUE, UBMEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3P QeKT,
TE€XHOJIOTUS, MATEPUAJIBI.

dusnka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaaN0aKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKHIL 3apsi/l, TPOBOJAHUKH, TOTYIPOBOIHUKH,
JTUDJIEKTPUKHY, (POTO3JIEMEHT, BEIIECTBO, TENO0, OOBEM, arperaTHoe COCTOSHHUE



BEILIECTBA, Ta3, PACTBOpP, PACTBOPUMOCTb, KPUCTAIMYECKAs PEIIETKA, CIUJIaBhI,
bu3nYecKre BEJIMUUHBI, €IMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI,
3BE31b1, CoHIIE.

buonorusi: dortocuHTe3, AbIXaHHWe, Ouocdepa, SKOCHUCTEMa, MHUHEpaJIbHbBIC
yn00peHusi, MUKPOAJIEMEHThI, MAaKpOAJIEMEHTHI, MTUTATEIbLHbIC BEIISCTRA.

['eorpadus: armocdepa, ruapochepa, MUHEPaNbl, TOPHBIC TMOPOJBI, MOJIE3HBIC
HCKOMaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHSA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE ~ PE3yabTaThl OCBOCHHS  IPOrpaMMbl  OCHOBHOTO  OOIIEro
00pa30BaHMs JIOCTUTAIOTCA B XOja¢ OOydYeHHMsS XUMHHM B CIAMHCTBE YYeOHOW U
BOCIIUTATEIILHON JIEATSIIBHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCHHCKHMMU
COIMOKYJIBTYPHBIMA W JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSAMH, TPUHATHIMH B
OOIlleCTBE TMpaBWJIaMH M HOPMaMH IMOBEJIEHHS M CIOCOOCTBYIOT Tpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUATM3ALNN 00YIarOIIUXCS.

JIMYHOCTHBIE ~ pe3yJIbTaThl OTPaKAlT  TOTOBHOCTh 00yYaroIIuXCsl
PYKOBOJICTBOBATHCS CHCTEMOM IMO3UTHBHBIX IEHHOCTHBIX OPHEHTAIIMI U PACITHPEHHE
OITBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTH:

1) maTpMOTHYECKOIr0 BOCIIMTAHUS:

IICHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY U
HAYYHOMY HACICAWIO, IMOHMMAaHUS 3HAYCHHS XHMHUYECKOH HAyKH B IKH3HH
COBPEMEHHOr0 OOIIeCTBa, CIOCOOHOCTH BaAETh IOCTOBEPHON HHGOpPMAIMEH O
NEPEOBbIX JOCTH)KCHUSAX M OTKPBITUSAX MHPOBOH W OTEYCCTBEHHOW XHUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMSI:

NpPEJCTaBICHUS O COLHMAIbHBIX HOPMAax MW MpPaBHIaX MEKIUYHOCTHBIX
OTHOIICHUHA B KOJUICKTHBE, KOMMYHUKATHBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, y4eOHOUCCICIOBATEIBCKOM, TBOPYECKON U IPYTUX BUAAX JCSITEIBHOCTH,
TOTOBHOCTH K pa3HO00pa3HOW COBMECTHOM JEATEILHOCTH MPHU BBIMOJHECHUH YUCOHBIX,
MO3HABATEIbHBIX 3a/a4, BBIIOJHEHUH XHMHUYCCKHUX OKCIIEPHMMEHTOB, CO3IaHHU
y4eOHBIX MIPOCKTOB, CTPEMIIEHHUS K B3aMMOIIOHUMAHUIO U B3aHMOIIOMOIIH B IPOIECCE
9TOI yueOHOMN IesATETbHOCTH, TOTOBHOCTH OICHMBATH CBOE MOBEACHHUE M IOCTYIKH
CBOMX TOBApHIIEH C MO3UIIMH HPABCTBEHHBIX M IMPABOBBIX HOPM C YU4ETOM OCO3HAHUS
MOCJIEACTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECCKHE TPEACTABICHHUS O BEIIECTBE M XHMHYECKOH peaKIIvy,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO pa3BHTHS HAyKH W COCTaBISAIOIIHE
OCHOBY /Ul MOHMMAaHHUS CYI[HOCTH HAy4YHON KapTHHBI MHpa, MPEICTaBJICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS MPUPOJbI, B3aHUMOCBS34X 4YEJIOBEKa C
IPUPOJIHON CpeoM, O POJIM XMMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HAIpPaBJICHHbIE HAa MOJYYEHHE HOBBIX 3HAHUHU 11O
XUMHH, HEOOXOAMMBIE MJisi OOBSCHEHMs] HaOJIOJAaeMbIX NPOLECCOB WU SIBICHMH,
[O3HABATEJIbHOM, MHMOPMAIMOHHOM M YWUTATENbCKOW KyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB  CaMOCTOSATEIbHOM pabOThl € y4yeOHBIMH TEKCTaMH, CHPABOYHOU
JUTEPaTypoOM, JOCTYHIHBIMM  TEXHHYECKUMHU CpEACTBAaMH  MH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYyYEHHIO M [IO3HAHHIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K CaMO00OpPa30BaHUIO, IPOEKTHOM M MCCIIEI0BATENbCKON S TETbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBIIEHHOCTU U YPOBHSI O0YUYEeHHSI B TaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHME LEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKM Ha 3J0pOBBIA 00pa3 >KU3HH, OCO3HAHUE MOCIEACTBUM M HENpUATHE
BPEIHbIX  NpUBbIYEK  (YNOTpeOJeHHs  alKOrojs, HApKOTUKOB,  KYpEHHs),
HEOOXOJUMOCTH  COONIIOEHUsT TpaBUil  O€30IIaCHOCTM TNpU  OOpalEHUH ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUUECKOMY H3YYEHMIO Mpodeccuil U TpyAa pas3iudHOIo poja,
YBaXEHUE K TPYAY U PE3yJIbTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS IPEIMETHBIX 3HAHUU MO XWMHH, OCO3HAHHBIN BHIOOP MHIWBUYyaIbHOU
TPAaCKTOPUH MPOJOJDKEHHUS O0Opa3oBaHUs € YYETOM JIMYHOCTHBIX MHTEPECOB H
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH, YCHEIIHON
pO(EeCCUOHATIBEHON NESITENbHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTMYECKHU 11€JIECO00pa3HOEe OTHOIICHHE K MPHUPOJE KaK UCTOUHMUKY JKU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHMS, IIOHUMAHUE LEHHOCTH 3J0pPOBOTO H
O0e3omacHOoro oOpa3a JKW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TCUXMYECKOMY 3/0pOBBIO, OCO3HaHHE LEHHOCTU COOJIIOJICHUS
npaBuJl 0€30MacHOTO MOBEACHUS MpU paboTe C BEIIECTBAMHU, & TAKXKE B CUTYyallMsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPHUMEHSTh 3HAHMS, MOJydyaeMble MPU H3YYEHUM XUMHH, IS
peleHns 3a/ad, CBSA3AHHBIX C OKPYKAKOUIEH NMPUPOAHON CPENOW, I MOBBIIICHUS
YPOBHSI  DKOJOTMYECKON  KYJbTYpbl, OCO3HaHUsl  IJ00AJbHOrO  XapakTepa
HKOJIOTHYECKUX TPOoOJeM U MyTell uX pelIeHUs MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHHMKAaTUBHOU U COLMAIIBHOMN IIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATDI

B cocraBe MeTanmpenMETHBIX PE3YJIBTATOB  BBIIEISAIOT 3HAYMMBIE IS
(dbopMUpPOBaHUS MUPOBO33pEHHUsI OOLICHAYYHbIE TOHATUS (3aKOH, TEOPUS, MPHUHIIUII,
runore3a, (axkT, CUCTEMa, MPOLECC, OKCIEPUMEHT U Jpyroe.), KOTOpHIE



UCIIOJIB3YIOTCSI B ©CTECTBEHHO-HAYYHBIX YYCOHBIX TpEIMETax M TIO3BOJIIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEeAMETOB (OPMHUPOBATH MPEACTABICHHUE O LEIOCTHOU
HAy4YHOM KapTHMHE MHpa, U YHUBEpCAJIbHbIC yueOHBbIC NEeHCTBUs (ITO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PEryJSTUBHBIE), KOTOpble obOecrneunBaloT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEeSATETLHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

ba3oBble jornueckue aAeiicTBUA:

YMEHHUSI UCIIOJIH30BATh MPUEMBI JIOTHYECKOTO MBIILICHUS IPU OCBOCHUU 3HAHUM:
pPacKphIBaTh CMBICT XMMHUUYECKHX TOHSTHH (BBIACIATh WX XapaKTEepPHBIC MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMU TMOHSTUSIMHU), UCIOJIB30BaTh MOHSATUS IS
OOBSICHEHHS OTIEIBHBIX (PAKTOB WM SIBICHUH, BHIOMPATh OCHOBAHUS U KPUTEPHUH JJIS
KJacCU(PUKAIMM XWMHYECKUX BEIIECTB W XHMHYCCKUX PEAKIUH, YyCTaHABIWBATH
MPUYUHHO-CJICICTBEHHBIE CBSA3U MEXIYy OOBEKTaMU HM3y4YCHHUS, CTPOUTH JIOTUUECKHE
paccyxzieHus (MHIYyKTUBHbBIC, JCAYKTUBHBIC, IO AaHAJIOTHH), JeiaThb BBIBOJBI H
3aKJTIOYCHHUS;

YMEHHE TMPUMEHATH B TMPOLECCE TO3HAHUS TNOHATUSA (TIPEAMETHBIE H
MeTarpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH, UCIOJIb3yeMble B XUMMHH,
npeo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIETbHBIC TNPEJACTaBICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI DJIEMEHTa), XUMHUYecKkas GopMmyja U YypaBHEHHE
XUMHUYECKON peaklud — MpH pelIeHUd y4eOHO-TIO3HABATENIBHBIX 33j]lad, C YYETOM
ATUX MOJICJIbHBIX TPEACTABICHUN BBIABISITE M XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKU U3YYaE€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUUYECKUX PEaKIIUH,
BBISBJISITH OOIIME 3aKOHOMEPHOCTH, TPUYMHHO-CJICJICTBEHHbBIE CBSI3U U TPOTUBOPEUUS
B U3y4YaeMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue 1eHCTBUA .

YMEHHE HCIMOJb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHHUA, a TAK)KE B KaueCTBE OCHOBHI I (POPMHUPOBAHUS TUTIOTE3bI IO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

NpUOOpPETEeHNE OMbITa MO IJIAHUPOBAHHWIO, OpPraHU3allUd W TPOBEIACHUIO
YUYCHHUECKUX OKCIIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJOM  IpoIlecca,
CaMOCTOATENLHO TMPOTHO3UPOBATH €r0 pe3yibTaT, (popMyIupoBaTh 000OIIEHUS U
BBIBOJIbI TI0 PE3yJIbTaTaM MPOBEAEHHOTO ONbITa, UCCIEIOBAaHUS, COCTABISATh OTUET O
MPOJICJIaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHHUE BbIOMpaATh, aHAJIU3UPOBATH U HWHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3IMYHBIX BUJOB U (OPM MPEACTABICHUS, MOJTYyYaeMyl W3 Pa3HbIX MCTOYHUKOB
(Hay4HO-TIONYJISIpHAS JIMTEpAaTypa XUMHUYECKOTO COJIEpKaHUSs, CIIPABOYHBIC TOCOOUS,
pecypcel MHTEpHETA), KPUTHYECKH OIEHUBATh MPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHUE TMPUMEHSTHh Pa3IUYHBIC METOJIbI M 3allpoChl MPU TOUCKE U OTOOpE
uHOpMAIUU ¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIAMMBIX I BBITIOJHEHUS



yu4eOHBIX W MO3HABATENIbHBIX 33Jau OMPEICIEHHOTO THUIMA, MPUOOPETEHHE ONbITAa B
0o0JaCTM  HKCIHOJIb30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOl aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BBIOMpaTh ONTUMANbHYIO (OpPMY MpeAcTaBlieHus HUHPOpMalUUd U
WUIKOCTPUPOBATh  PEIIAEMbIE 3aayd  HECJIOKHBIMM CXEMaMH, JHarpaMMaMy,
IpyrumMu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh M  aHAJIU3UPOBATh B  Mpolecce Yy4yeOHOM U
UCCIIEIOBATENLCKON JEATENBHOCTH WHGOPMAIIMI0O O BIMSHUUA MPOMBIIUICHHOCTH,
CEJIbCKOTO X035I1ICTBA ¥ TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOTHOU CPEIBI.

KoMMmyHMKaTHBHBIE YHMBeEpPCcaJbHble y4eOHbIe JeHCTBHS:

YMEHHUS 3aJ1aBaTh BOIPOCH (B XOJi¢ Auaiora u (Wjin) JUCKYCCHM) MO CYIIECTBY
oOcykgaeMol  TeMbl, (OPMYyIUPOBATh CBOM  MPEAJIOKEHUS  OTHOCUTEIHHO
BBIIIOJIHEHHUS MPEJIOKEHHOM 3aa4H;

YMEHUS MPEACTABIATH OJYYCHHBIEC PE3YNIbTATHI I03HABATEIBHON JEATEIbHOCTH
B YCTHBIX M MUCBMEHHBIX TEKCTAX; AENaTh MPE3CHTALMIO PE3YJIbTATOB BBINOJHECHHS
XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOrO OIbITa, Ja0OpaTOpHONl paboThI MO
UCCJIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

YMEHMsSI Y4eOHOrO COTpPYJHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM U MCCIIEIOBATEIBCKOM JAEATEIbHOCTH IIPU PEIICHUH BO3HUKAKOLIUX
npo0JieM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTIACOBAHUS MO3UIMI (00CyX1eHus,
OOMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIWHALMS COBMECTHBIX JE€HCTBHIA,
OTpeIeSICHUE KPUTEPHUEB IO OIIEHKE KauyeCTBa BHITIOJIHEHHOW paOOThI U IPYTHE).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHUE CaMOCTOSATEIbHO ONpPENeNsATh WU JEATEIbHOCTH, IUJIaHUPOBATH,
OCYUIECTBISITh, KOHTPOJMPOBATH WM TPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesATEIbHOCTh, BbIOMpaTh HaubOosiee 3(PPEeKTUBHBIE CHOCOOBI PEHICHUS YYEOHBIX U
NIO3HABATEJIBHBIX  3a/la4, CAMOCTOSITENBHO COCTAaBJIATh WM  KOPPEKTHUPOBATH
IIPEIIOKEHHBIN aITOPUTM JEUCTBUAN IIPU BBINOJHEHUHN 3aJaHUM C YUYETOM TOJITYUYCHUS
HOBBIX 3HaHUM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsAX, OLICHUBATH
COOTBETCTBHE IOJIYYEHHOI'O pe3yJbTaTa 3asBJCHHOM LEIU, YMEHHE UCIOJIb30BaTh U
aHaJM3UPOBAaTh KOHTEKCTHI, PE/IJIAraeMbI€ B YCIOBUU 3a/1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOCHUIO 0053aTEJILHOTO COJEepKaHUS,
YCTAaHOBJICHHOTO  JaHHOW  (QeaepanbHOl paboyeil mporpamMmoil, BBIAEISIOT:
OCBOCHHbIE OOYyYalOIIMMHCS HAy4YHbIE 3HAHMS, YMEHUS M CIOCOOBI JEHCTBUM,
cnenuuyeckue I8 MPeaMETHON oO0nacTu «XuMus», BUIBI ACSITEIBHOCTU 10
MOJIYYEHHUIO0 HOBOT'O 3HaHUS, €r0 MHTEPIIPETAIIMU, TPEoOPa30BaHUIO U TPUMEHEHUIO B
Pa3INYHBIX YU€OHBIX U HOBBIX CUTYyAIIUSX.

K xoHiy oO0yueHusi B 8 kiacce npeameTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

® pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TMOHSATHUM: aTOM, MOJIEKYJa,

XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH



(oIHOpO/IHAs U HEOJHOPOJIHASI), BAJEHTHOCTb, OTHOCUTEIbHAS aTOMHAas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSpHAas Macca,
MaccoBas JI0JIsl XMMHYECKOTO 3JIEMEHTAa B COCAMHEHHH, MOJISIPHBIM OO0BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHUE, COJb, DJIEKTPOOTPUUATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKas peakuus, Kiaccudukamus peakiui: peaxiuu
COCJIMHEHHUS, PEAKIIMHN PA3T0KEHHUS, PEAKIIMU 3aMEeIEHUs, peakiui 0OMeHa,
9K30- U SHAOTEPMUYECKUE PEAKIIMH, TEIJIOBOM d(PPEKT peakimu, 1Ipo aToma,
AJIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTalb, pailyC aToMa, XUMHUYECKast
CBSI3b, MOJIAPHAsl W HEMOJIApHAsl KOBAJCHTHAsl CBs3b, MOHHASI CBSI3b, MOH,
KaTUOH, AaHWOH, pacTBOp, MaccoBasi JoOJisl BemecTBa (MPOLEHTHAsS
KOHLIEHTpaLus) B pacTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU OHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJII COCTaBJICHUS (OPMYJT BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIMII;

OMPENENATh BAJCHTHOCTh ATOMOB AJIEMEHTOB B OWHAPHBIX COCIUHECHUSX,
CTEIEHb OKUCIJICHUSI SJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, TPUHAJICKHOCTD
BEIIECTB K OMNpEAeIEHHOMY KJacCy COEAUHEHUM 1o QopMyrnaM, BHUJT
XUMHUYECKON CBs3M  (KOBaJ€HTHAasT W HWOHHAsg) B  HEOPraHUYECKUX
COCIMHEHUSX;

packpbiBaTh cMmbicn Ilepuogmueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IOHHMAaHUE TEPUOJAUYECKOM 3aBUCHMOCTH CBOICTB
XUMUYECKUX DJJIEMEHTOB OT WX IMOJOXKeHUs B llepmomnueckoil cucreme,
3aKOHOB COXPAaHEHMS MACChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

OMUCHIBATh U XapaKTepu30BaTh TabIuunyto Gpopmy Ileproanueckoit cucTeMbl
XUMHUUYECKUX DJJIEMEHTOB: pa3ivyarh MOHATUS «rjaBHas noArpynmna (A-
rpynmna)» u «mnoboynas noarpymnmna (b-rpynmna)», Mansie 1 O0JbIIINE TIEPUOIBI,
COOTHOCHUTH 0003HAuUEHHUS, KOTOpble MMeloTcsa B Tabnuie «llepuonnueckas
cucreMa xumuueckux dnemeHtoB [J[. M. MengeneeBa» ¢ 4UCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUSI aTOMOB XHMHYECKHUX HJIEMEHTOB (COCTaB M
3aps sapa, 0011Iee YUCIo PIESKTPOHOB U pacipeiesieHrne UX 1Mo JIEKTPOHHBIM
CIIOSIM);

KJIacCU(PUIIMPOBATh XMUMHYECKHUE DJIEMEHTBHI, HEOPraHWYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy M COCTaBy YYacTBYIOIIMX B peakIuu
BEILECTB, MO TEIIOBOMY 3D deKTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOATBEPKAAasl ONUCAHHE MPUMEPAMU MOJICKYJSIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;



® [POTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX KAa4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM MPOTEKaHWA XHUMHYECKHX NPEBpPALICHUNA B
Pa3JIMYHBIX YCIIOBHUSIX;

® BBIUUCIATH OTHOCUTEIBHYI0 MOJEKYJSIPHYIO U MOJISIPHYEO MAacChl BELIECTB,
MAacCOBYIO JIOJI0 XHMHYECKOTO JJIeMEHTa 10 (opMysie COeAUHEHUS,
MAaCCOBYIO JOJIKO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON pEaKIuu;

® [PUMEHSTH OCHOBHBIE ONEPAIMU MBICIUTEIBHOU JEATEIIbBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0000IeHrne, CHUCTeMAaTHU3aluio, KilacCU(UKAIIHIO,
BBISIBJICHUE TMPUYUHHO-CIICICTBEHHBIX CBA3€H — JUISI W3YyYEHHUS CBOICTB
BEILIECTB U XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHbIE METO/bI TO3HAHUS
— HaOIoJIeHue, U3MEpEHUe, MOACIUPOBAHUE, SKCIEPUMEHT (peasibHbId U
MBICJICHHBIN);

® CIIEIOBAaTh MPaBUJIaM MOJIb30BaHUS XUMHUYECKONW MOCYION U JTA0OpaTOPHBIM
o0opy/oBaHMEM, a TakKXke TMpaBWiaM oOpalleHus C BeIlecCTBaMU B
COOTBETCTBHUM C  HMHCTPYKIHUSIMH TIO  BBINOJHEHUIO  JTA0OPATOPHBIX
XUMHUUYECKUX OMBITOB IO MOJYYCHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(BoopoJila M KHUCJIOpOJa), MPUTOTOBJIICHUIO PACTBOPOB C OMpPEACIEHHON
MacCOBOM [I0JI€ll pPACTBOPEHHOTO BEIIECTBA, IUIAHUPOBAaTH U MPOBOAUTH
XUMUYECKUE HKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEN H
KHUCIIOT C MOMOIIbIO0 MHIUKATOPOB (JIakMyc, GeHondTanentH, METUIOpaHK U
JIPYTHE).

K koHiy oOyueHusi B 9 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIIUXCS YMEHUMN:

® PACKpPHIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHSTHI: XUMUYECKUMN IJIEMEHT,
aToM, MOJIEKYJIa, WOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJICHTHOCTh, AJIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKas PEeaKius, XMMUYECKas CBsI3b, TETUIOBOM d((PEeKT peakiuu, MoJb,
MOJISIPHBII 00BEM, pacTBop, ANEKTPOJIUTHI, HEAJNEKTPOJIUTHI,
AIIEKTPOJIUTHIECKAST TUCCOIHAIIUS, PEAKIIMM MOHHOTO OOMEHa, KaTaJlu3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M  HEOOpaTHMble  PEaKIHH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTEND,
OKHUCJICHHE W BOCCTAHOBJICHUE, AJIOTPONUs, amM(pOTEPHOCTh, XUMHUECKas
CBsI3b (KOBaJCHTHAsi, HOHHAS, METAJUIMYECKas), KpUCTATNYECKas PEIIETKa,
KOppO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKOW PEAKIUU, MPEIEIIbHO
nonycrtumas konueHtpauus 11K BemecTsa;

® UTIOCTPUPOBATH B3aUMOCBSI3b  OCHOBHBIX XMMHYECKUX TOHSITHH U
MIPUMEHSITh ATU TTOHSTHUS MPU ONMKUCAHUH BEIIESCTB U UX MPEBPAIICHUI;

® UCIIOJIb30BAaTh XUMUYECKYIO CHMBOJIUKY JIJII COCTaBIICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;



ONpENENATh BaJEHTHOCTh U CTENEHb OKHUCJICHUS XMMHUUYECKUX HJIEMEHTOB B
COCIMHEHUSX  Pa3jM4YHOrO  COCTaBa, MPUHAJIEKHOCTh  BEIIECTB K
OTpeNeIEHHOMY KJIaccy COeAMHEHUH 1mo ¢hopMmysam, BUJ XUMUYECKON CBS3H
(koBaJIeHTHasi, MOHHAs, METaJUIMYecKasi)) B HEOPraHMYECKUX COCTUHEHUSX,
3aps]l MOHA 10 XUMUYECKOU GopMyiie, XapakTep Cpe/ibl B BOAHBIX pacTBOpax
HEOPTaHUYECKUX COCTUHEHUH, TUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO
BEILECTBA;

packpeiBath cmbica [lepmogmueckoro 3akona [J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAHHE: OINUCHIBAaTh UM  XapaKTEpPU30BaTh
Tabnuunyio ¢opmy Ilepuoguueckoil cHUCTEMbl XUMUYECKHX DJIEMEHTOB:
paznuyaTh TOHSTHS «rJlaBHas mnonarpymnmna (A-rpynma)» U «1mo0odHas
noarpynna (b-rpynma)», Mansie u OonblliMe NEPUOAbl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B TIEPUOJUYECKON TaONIUIIe, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XHUMHMUYECKUX 3JJIEMEHTOB (COCTaB U
3apsn sapa, 00IIee YUCII0 SIEKTPOHOB U paCIpe/iesieHre UX 10 JIEKTPOHHBIM
CIOsIM), OOBACHATH OONIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
AJIEMEHTOB M HMX COCAUMHEHUM B TIpejierax MallbIX IMEPUOJOB M TJIaBHBIX
MOATPYII C YYETOM CTPOEHUS X aTOMOB;

KJIaCCU(ULIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIYy M COCTaBYy YYacTBYIOIIUX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTEICHEH OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) O0OIME U cHelupUYECKUe XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPXKAas ONUCAHUE
MpUMEpaMHi  MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKIUN;

COCTABJISITh YPaBHEHUS 3JEKTPOJUTHUECKON TUCCOUALMN KUCIIOT, HIEI0Yei
W COJICH, TIOJIHBIE U COKpAIIEHHBIE YPaBHEHHUS PEAKIMH HOHHOTO OOMEHa,
YpPaBHEHUSI PEAKUMM, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOU
CBSI3U MEK]1y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKkpbiBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIHIA
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHca 3THX peakUuid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHUS XUMUUYECKUX TIPEBpallleHUd B Pa3IMUHbBIX
YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHUYECKOTO JJIeMEHTa 10 (opMysie COeIUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJIUTHh PACUETHI 110 YPABHEHHIO
XAMHWYECKON PEaKIINH;

coOJII01aTh MpaBuja MOJb30BaHUS XMUMHUYECKOW MOCYyAOW U JaOOpaTOpHBIM
obopyoBaHMEM, a TaKXe IMpaBwia oOpalieHus C BellecTBaMU B



COOTBETCTBUM C HWHCTPYKIHSMH IO  BBIIOJHEHHIO  JIAOOPATOPHBIX
XUMHYECKUX OIBITOB TIO MOJTYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

IPOBOJNUTH PEAKIMH, MOATBEP)KIAONINE KaYeCTBEHHBIH COCTAaB Pa3IUYHBIX
BEIICCTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOIHI-,
kapbonat-, ¢ocdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KATHOHBI
aMMOHHSI M HWOHBI HM3YYCHHBIX METAJUIOB, MPHCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE OTIEPAIIMH MBICIUTEIILHOW JCATEIBHOCTH — aHAu3 U
CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEeMAaTHU3alluI0, BBISABICHUE MPHUUYUHHO-
CIICICTBEHHBIX CBSI3eH — JJII U3YYCHHUS CBOWCTB BEIIECTB M XUMHYECKUX

peakuui,

CCTCCTBCHHO-HAYYHbIC

MCTOAbI

IIO3HaHUA —

HaOII0JICHUE,

U3MEpEHUe, MOJICIMPOBAHUE, IKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiio (uu¢posbie)
w/n 1 TeM NpOrpaMmbi Beero Kontposbubie | IIpakTuuyeckue 0BpazoBaTEBHbIC
padoThI padoThI pecypesI
Paznea 1. IlepBoHavajibHbIe XUMUYECKHE IIOHATHS
XuMus — BakHas
obaacts butmoreka [JOK
1.1 eCTeCTBmHaHvH A 5 2 https://m.edsoo.ru/
MPaKTUYECKOM 2£41837¢
NeSITeIIbHOCTH E—
YyeJIoBeKa.
Bermectsa i bubmoreka IIOK
1.2 15 1 https://m.edsoo.ru/
XUMHUYECKUE PEaKIUU. 2£41837¢
Hroro no pazaemny 20
Pa3znen 2. BaxkHelme npecTaBUTe/ M HEOPraHM4eCKUX BelleCTB
bu6mmoreka IJOK
2.1 EZ?{?:;;E%TEE;;X 6 https://m.edsoo.ru/
' 7f41837¢
59 Bonopona. Ilonsrue o 3 1 bubmoreka IIOK
KHMCJIOTaxX U COJISIX. https://m.edsoo.ru/



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

7f41837c¢

Bopa. PactBopsl.

bubmoreka [JOK

2.3 [Tousitrie 00 5 1 https://m.edsoo.ru/
OCHOBAHMSIX. 7f41837c¢
OCHOBHBIEC KJIaCCHI but6moreka IJOK

2.4 HEOPTaHNYECKUX 11 1 https://m.edsoo.ru/
COEINHEHUM. 7f41837c

Hroro mo paznemny 30 3

Paznea 3. Ilepuoanuecknii 3akoH u Ilepuoanyeckas cucreMa xumuueckux djiemenros /1. U.

MenaesieeBa. CTpoeHre aTOMOB. XUMH4YeCKasi CBA3b. OKHCJIUTEIbHO-

BOCCTAHOBHUTCJIbHBIC PCAKIINH.

[lepnoanueckuii 3aK0H
n lepromrectas bubmmoreka [JOK
3.1 CHCTEMA XHMHHCCRIX 7 https://m.edsoo.ru/
anemeHToB [[. U.
7t41837c¢
MenpaeneeBa. CtpoeHue
aToma.
e e
3.2 BOCCTAROBHTCILHLLE 8 1 https://m.edsoo.ru/
7t41837c¢
peaKkIuu.
bubmoreka [IOK
Hroro no pasueny: 15 1 https://m.edsoo.ru/
7t41837c¢
bu6mmoreka IJOK
PesepBHOE BpeMs: 3 https://m.edsoo.ru/
7t41837c
OBILIEE KOJIMYECTBO 68 4

YACOB IIO ITPOI'PAMME



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

9 KJIACC

KoauuecTBO 4acoB 3JIeKTp0HHLIe
HaumeHnoBanue
Ne (uudposbie)
pa3esioB U TeM KonTpoabhubie | IlpakTuuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThbI padoThI
pecypcbl
Paspnen 1. BemecTBo M1 XMMHYeCKHE PeaKIMu
IT
r(J)IB?ere}II{;ee;aHHﬁ bubmorexa [TOK
1.1 ZCH};BHHX OB 5 1 https://m.edsoo.ru/7
pasa £41a636
Kypca 8 Kjacca.
(0]
1.2 ngqucxl; . 4 https://m.edsoo.ru/7
y f41a636
pEaKIui.
C)
nempomTICoLas busmotexa LIOK
1.3 ;HMHEGCI?% ' S 8 1 1 https://m.edsoo.ru/7
peait 412636
B pacTBOpax.
Uroro no pazneny: 17
Pa3znen 2. HemeTajuibl 1 UX COeITUHEHHUS
OO6mas
XapaKTEePUCTUKA bubmmoreka [JOK
2.1 XUMHYECKHUX 4 1 https://m.edsoo.ru/7
snemeHnToB VIIA- 412636
rpynmnsl. ['anoreHsr.
OO6mas
xap aKT:f ;ICTHK& bu6moteka [IOK
XUMHYECKUX
2.2 smenvenTon VIA 6 https://m.edsoo.ru/7
. f41a636
rpynmnbl. Cepa u e€
COCIUHCHMS.
Oo0mas bu6moreka IJOK
2.3 XapaKTEPUCTHKA 7 1 https://m.edsoo.ru/7

XUMHUYCCKHUX

f41a636



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

371eMeHTOB VA-
rpynnsl. A3o0T,

dbochop u ux
COCIUHCHMUS.
O6mas
XapaKTepUCTUKA
XAMHAYECCKUX bu6moreka IIOK
2.4 snemeHToB [VA- 8 https://m.edsoo.ru/7
IpyIIbL. YTIEpoa U f41a636
KPEMHUU U UX
COCIUHCHMUS.
Uroro no pazneny: 25
Paznen 3. Merajiibl M X COeAMHEHNSA
OO6mue cBolicTBa brommorexa LIOK
3.1 MCTAILIOR 4 https://m.edsoo.ru/7
' 1412636
Baxueiilme MeTamibl bubmmorexa [IOK
3.2 1 HX COCTHHCHS 16 https://m.edsoo.ru/7
' 412636
Uroro no pazneny: 20

Paznen 4. XumMus u okpy:kaoumias cpeiaa

BemectBa u bu6mmoreka [{JOK
4.1 MaTepHUaIIbl B KHU3HU 3 https://m.edsoo.ru/7
YeIIoBeKa. 1412636
Hroro mo pasneny: 3
bu6morexa IJOK
Pe3epBHOE Bpems: 3 https://m.edsoo.ru/7
1412636
OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOIIECCA OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIJIS1
YUYEHUKA

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A. «M3narenbcTBo
«ITpocsemenue» 2022r.
Xumus, 9 knace/ ['abpuensn O.C., Octpoymos U.I'., Craakos C.A., «131aTenbcTBO
«IIpocemenue» 2022r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Xumus. [lpumepHas paboyas mporpaMma U MeToandeckue pekomeHgammn. Y MK
[Mabpuensna O.C. u ap. 8-9 knacchl.

1. I'abpuensu O. C., Bockoooiinukona H. I1., fmrykoBa A. B. HactonbHas kHura
yunrtens. Xumus. 8 KiI.: Metoauueckoe nocodue. - M.: Jlpoda, 2021r.

2. l'abpuensu O. C., SAmykoBa A. B. Tetpanp 11st 1a00paTOpHBIX OIMBITOB U
npaktudeckux padot. 8 k1. K yue6nuky O. C. 'abpuensna «Xumus. 8 kinace». M.:
Hpoda, 2022r.

3. l'abpuensn, O. C. Meroauueckoe nocobue k yueonuky O. C. 'abpuensina
«Xmmusy. 8 xkimacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuensy, O. C. Metonuueckoe nocodue k yueonuky O. C. ['abpuensna
«Xmmusy. 9 xkmacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueonuky O. C. ['abpuensna «Xumus. 8
KJ1acc» : Metoauueckoe nocoodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosiornueckue kapthl K yueonuky O. C. 'abpuensna «Xumus. 9
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumust. 8 ki1.: KoHTpoapHBIE U TpoBepOUYHbIe padoTh K yueOHuky O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yakosa u ap. -
M.: dpoda, 2022.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u callT ais yaurtens «5 uay Ha ypok
XUMHUH

http://him.1september.ru Enunas xomnexkuus LIOP: [IpeameTHast KOUIEKIIHS
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EcTrecTBeHHO-Hay4YHbBIE
skcrepuMeHThl: Xxumus. Komekius Poccuiickoro o61ieo0pa3oBaTeIbHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omuMIiinana kOJIbHUKOB [0 XUMUHU



http://chem.rusolymp.ru Opranuyeckasi XuMusi: 3JI€KTPOHHBIN yUeOHUK AJIsi CpeaHEN
TITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUTEHK: XUMUS

http://www.chemistry.ru JlucTaHIIHOHHAS OJUMITHAIA [TO XUMHUHU:
TEJIEKOMMYHUKAIIMOHHBIA 00pa30BaTEIbHBINA MTPOSKT
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