


IMMOACHUTEJIBHAA 3AIINCKA

[Iporpamma o XuMuu Ha YpOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMs COCTaBIIEHA Ha
OCHOBE TpeOOBaHUH K pPe3yJIbTaTaM OCBOSHUS OCHOBHOUN 00pa30BaTEeIbHON MPOTPaMMBI
OCHOBHOI0 0o0uiero oopasosanus, npenacrasieHHbix B PI'OC OO0, a Takke Ha OCHOBE
benepanbHO paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIEIIIUU MTPENoIaBaHus
ydueOHOro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoin
denepanumu.

[Iporpamma 1o xuMuM Ja€T MPEACTaBICHHE O LeNAX, OOIIell cTpaTeruu
OoOy4eHHs, BOCIIUTAHUS M Pa3BUTHUSL 00yYalOUIMXCS CPEIICTBAMHU Y4YEOHOIo IMpeaMeTa,
yCTaHaBIMBaeT  00s3aTebHOE  MNPEIMETHOE  COJEp)KaHue,  MpeayCMaTpUBAET
pacmpenenieHue €ro Io KilaccaM W CTPYKTYpPUPOBAaHME MO pa3lellaM U TeMaMm
nporpaMMbl MO  XUMHH, OIpPEAENHIeT  KOJMYECTBEHHbIE W  KAa4eCTBEHHBIC
XapaKTEPUCTUKN CONIEPKAHUS, PEKOMEHIYEMYIO IMOCIENOBATEIbHOCTh HW3YUYEHUS
XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKUA Y4eOHOTO
Ipolecca, BO3PACTHBIX OCOOEGHHOCTEW OOy4YaromUXCs, OMpEeaesieT BO3MOXKHOCTH
npeaMera  JUIs  peanM3alud  TpeOOBaHMM K pe3yjibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEr0 OOpa3oBaHMUs, a TaKKe
TpeOOBaHMI K pe3yibTaTaM OOyYEeHHs] XUMUW Ha YPOBHE IIEJICH U3YUYCHUS MpeaIMeTa U
OCHOBHBIX BUJIOB y4€OHO-T103HABATEIbHON JIEATEIIbHOCTH 00YyYaIoerocsi o OCBOEHUIO
y4eOHOTO CO/IepKaHUSI.

3HaHWE XUMHUHM CIYKUT OCHOBOM Juisi  (OPMUPOBAHUS MHUPOBO33PEHUS
00yy4arolerocsi, €ro NpeAcTaBjICHU 0O MaTepUaIbHOM E€IUHCTBE MUpPA, BAXKHYIO POJIb
urpatotr GopMUpPyeMbie XUMUEH MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00
HBOJIIOLIMM BEIIECTB B MPUPOJIC, O MyTAX PEIIeHUs II00aIbHBIX MPOOJIeM YCTOMYMBOTO
pa3BUTHUS YEJIOBEUYECTBA — CBIPHEBOM, JHEPreTUYECKOM, INHUILIEBOM U IKOJIOTMYECKOU
6e30macHOCTH, TPOOJIEM 3IPABOOXPAHCHHS.

N3yuenue xumuu:

CIIOCOOCTBYET peaju3allid BO3MOKHOCTEH I CaMOpa3BUTUA U (HOPMHUPOBAHMUS
KYJIbTYPbI JINYHOCTH, €€ 0011el 1 (yHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIal B (OPMHPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Jarommxcsi,  HABBIKOB ~ HMX  CAMOCTOSITEIbHOM  y4eOHOW  JEATENIbHOCTH,
HKCIIEPUMEHTANBHBIX M HMCCJENOBAaTEIbCKUX YMEHUW, HEOOXOJUMBIX Kak B
MOBCETHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOMN JESITEIIBHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBINIJICHUS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MVISiJa HA €IMHCTBO MPHUPOJBI U YETIOBEKA, ABJISETCS OTBETCTBEHHBIM
ATanoM B GOPMHUPOBAHUHU €CTECTBEHHO-HAYUYHON rPaMOTHOCTH 00YyYaroNInXcs;

crocoOCTByeT (POPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSIM, K NPUPOJAE, K YEIOBEKY, BHOCHUT CBOM BKJIAJl B JKOJOTHYECKOE
oOpa3zoBaHuEe 00yYarOITUXCS.



Jlanuble HampaBieHUsS B OOYYEHMHM XUMHUHU OOECIeUMBAIOTCS crienuuKoin
coJiep KaHusl y4eOHOTO TpeIMeTa, KOTOPHIH SBISETCS MEJarornaecky aanTHPOBAHHBIM
OTpakeHHEM 0a30BOM HAYKU XMMHUU Ha OINPESIEHHOM dTare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOro oOIIero oOpa3oBaHMs OPUEHTHPOBAH Ha
OCBOCHHME OOYYaIOIIUMHCS CHCTEMBbl I€PBOHAYAIBHBIX TIOHSITHUM XWUMHH, OCHOB
HEOPraHUYECKOW XMMHHU U HEKOTOPBIX OT/ACJIbHBIX 3HAYMMBIX MOHSTUN OPraHUYECKOU
XUMHUH.

CTpykTypa coAepskaHusi TPOrpaMMbl IO XUMUU CQOpPMUpPOBaHA HA OCHOBE
CUCTEMHOro mnoxaxoga K e€ wusyueHuro. CoaepkaHue CKIAJbIBAETCS W3 CUCTEMBI
MOHATUHA O XMMHUYECKOM JJIEMEHTE W BELIECTBE M CHUCTEMBI IMOHITUHA O XHUMHUYECKOU
peakiuu. O0e 3THU  CHUCTEMBbI CTPYKTYPHO  OPTraHU30BaHbl MO  MPUHIIUITY
MOCJEAOBATEIPHOIO PAa3BUTUA 3HAHUNW Ha OCHOBE TEOPETHUYECKHUX IPEACTABICHUM
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XWMUH;

— Y4E€HUS O CTPOCHHH aTOMa U XUMHUYECKOMN CBSI3H;

— TIPEICTaBIICHUN 00 AJIEKTPOIMTUYECKON AUCCOIUAIINY BEIIECTB B paCTBOPAX.

Teoperndeckne 3HaHUS PACCMATPUBAIOTCSA HA OCHOBE AMIIMPUYECKHU MOJYUYECHHBIX
U OCMBICIICHHBIX (DAKTOB, PpPa3BUBAIOTCS IMOCIAEAOBATEIBHO OT OJHOTO YPOBHS K
JPYTrOMY, BBITIOJHSIS (DYHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEH MPAKTUUECKOTO TPUMEHEHUS U MOTYyUYECHHS U3YyYaeMbIX BEIIECTB.

OcBoeHMe mporpaMMbl M0 XUMHUU CITOCOOCTBYET (DOPMUPOBAHUIO TTPEACTABICHUS
O XUMHYECKOW COCTAaBJISIOLIECH HAay4YHOW KApTUHBI MHUpa B JIOTUKE €€ CUCTEMHOU
MPUPOJIbl, LIEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO M METOJIaM ITO3HAHUS B
Hayke. M3ydyeHne XMMUH MPOUCXOAUT C MPUBICUYCHUEM 3HAHWUW U3 PAHEE M3YUYCHHBIX
y4eOHbIX NpeaMeToB: «Okpyxaromuid Mupy», «buonorus. 5—7 knaccel» U «Pusuka. 7
KJIacC».

[Ipy u3ydeHnn XUMUU TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUK OCHOB XUMHUYECKOH
HAayKl Kak OOJaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKON JeATeIbHOCTH
YeJioBeKa M KakK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajadya ydeOHOro
npeaMeTa COCTOMT B ()OPMHUPOBAHUU CHUCTEMbl XMMUYECKUX 3HAHMN — Ba)KHEHIIMX
(bakToOB, MOHATHI, 3aKOHOB W TEOPETHYECKHUX IOJOKEHUU, MOCTYIHBIX 0000IeHUMN
MHPOBO33PEHUYECKOT0 XapakTepa, S3blKa HAyKH, B MPUOOIICHUU K HAYYHBIM METOJIaM
MO3HAHUS TMPU M3YYEHUU BEIIECTB M XUMUUYECKUX peakiui, B (OpMHUPOBAHUU W
Pa3BUTHHU TO3HABATENILHBIX YMEHHMM M MX NMPUMEHEHUHM B y4eOHO-TIO3HABATEIHLHON U
y4eOHO-UCCIIeIOBATEILCKON  JIESITENTbHOCTH, OCBOCHHUM  MPaBWJl  0E30MaCHOTO
oOpallleHHs C BEIIECTBaMU B MOBCEHEBHOM KU3HMU.

[Ipy u3yyeHMM XWMHM HAa YPOBHE OCHOBHOI'O O0OILEro OOpa3oBaHUs BAKHOE
3HAUYEHHE MPUOOPEITH TaKue IeJH, KaK:



— (QopMHpOBaHHME MHTEUIEKTYaIbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHATHIO pPELICHUH,
CIIOCOOHOM alanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUAM KU3HU;

— HaMpaBJIEHHOCTh 00yUYEHHUs Ha CUCTEMATUYECKOE MPUOOIeHNE 00yHaAIOIUXCS K
CaMOCTOSITEJIbHOM I103HABATENbHOW JEATEIBHOCTH, HAyYHBIM METOJAaM IO3HAHUS,
(GOpMHUPYIOLIUM MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecrieyeHrne YCIOBUM, CIOCOOCTBYIOIIUX HPHOOPETEHHUIO OO0YyYarolMMUCs
OTbITa PA3HOOOPA3HON NIEATETLHOCTH, TO3HAHUS U CAMOIIO3HAHMUSI, KIIOYEBbIX HABBIKOB
(KJTIOYEBBIX KOMIIETCHIIMI), MMEKIINX YHHMBEPCAIBHOE 3HAYEHUE I Pa3IudHbIX
BUJIOB JCSTEIBHOCTH;

—  (dopmupoBanue oO0med  (QyHKIUMOHATBLHOM U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHATH M OIICHUBATH SIBJICHUS OKPY KAIOIIETO
MUpa, UCTOJb3Ys 3HAHUS U OMBIT, MOTYYEHHBIC MPU U3yUYEHUN XUMUH, IPUMEHSATHh UX
IIPU pELIEHUU TPOOJIEM B IOBCEAHEBHOM KU3HU U TPYAOBOM AEATEIBHOCTH;

— (opMUpoBaHUE Yy OOy4YAIOMIMXCS T'YMaHUCTUYECKHX OTHOUIEHWH, MOHUMaHUs
[EHHOCTH XUMHYECKUX 3HAHUM [JI1 BBIPAOOTKH HKOJIOTHMYECKH I1EJeCO00pa3HOTo
MOBE/ICHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/10POBbS U
OKPYXaIOIIEH MPUPOTHON CPENbI;

— Ppa3BUTHE MOTHBAllUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHMS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BbIOOPY MpOGMIIS U HAPABIEHHOCTHU JAJIbHEHIIIETO O0YUYCHHS.

OO01iee yucino 4acoB, OTBEACHHBIX IJI U3YUYEHHS XMMHHM Ha YPOBHE OCHOBHOTO
obmiero o6pa3oBanms, coctaBiusger 136 dacoB: B 8 kiacce — 68 yacoB (2 4daca B
Hezeno), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHUE MOHATHS

[Ipenmer xumuu. Ponp XUMuM B )KU3HU YeJIOBEKA. XMMHS B CUCTEME HayK. Tena u
BenlecTBa. Dusnueckue CBOMCTBA BElIECTB. ArperaTHoe cocTosiHue Beuiect. [lonsarue
0 METOoJaX MO3HaHWs B XUMUHU. YucCThie BemiecTBa U cMecH. CrocoObl pazeneHust
CMECEN.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThl. CHMBOJIBI XUMHUUYECKUX AJIIEMEHTOB.
[IpocThie U COXKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi ¢opmysia. BaleHTHOCTh aTOMOB XMMHUUYECKHUX SJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BewiecTB. OTHocUTEnbHass aromHas wmacca. OTHOcUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 107151 XUMUYECKOTr0 3JIEMEHTA B COEIUHEHUH.

KommuectBo BemecrBa. Monb. Monsgpaas macca. B3auMocCBsI3p  KOJIMUECTBA,
Macchl U 4UCJIa CTPYKTYPHBIX €AUHUIL BellecTBa. Pacu€Tel mo GopMynaM XUMHUUYECKUX
COEIUHCHUM.

@u3nyeckue U XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U €€ MNpPHU3HAKH.
3aKOH COXpaHEHHMsSI MAacChl BENIECTB. XHMHUUYeckue YypaBHeHus. Kiaccudukanus
XUMUYECKUX PeaKiui (COSTMHEHMS, Pa3JI0KECHUS, 3aMeIIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW IOCYAO0H, MpaBuiaMu paboThl B jabopatopuu u
npuéMamMu oOpalieHusi C J1TabOpaTOpHbIM O0OPYJOBAaHUEM, H3YyUYEHHE U OMNHCAHUE
bu3nUecKkux CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOMIOJCHHE (DUINUECKUX
(yaBieHMEe BOCKa, TasHHWE JbJa, pacTUpaHHE caxapa B CTYINKE, KUIEHUE U
KOHJICHCAIlU BOAbI) M XUMHUUYECKUX (TOpPEHHE CBEYM, IPOKAJTUBAHUE MEIHOU
MIPOBOJIOKHM, B3aUMOJICMCTBUE MeJa C KHUCIOTOW) SBJICHUW, HAOMIOJEHUE W ONUCAHUE
MPU3HAKOB MPOTEKAHUsI XUMUUYECKUX PEaAKIUi (pa3ioKeHHue caxapa, B3auMOJCHCTBUE
CEpHOM KHUCJIOTBI C XJOpuUAOoM Oapus, paznoxeHue ruapokcuna memau (II) mpum
HarpeBaHWM, B3aUMOJICUCTBUE XKene3a ¢ pactBopom comu Menu (II), uzyuenue
CrocoOOB pa3JiejieHUusT CMECel: C MOMOIIbI0 MarHuTta, (UILTPOBAHUE, BBIAPUBAHUE,
JUCTUIIIALIMS, XpoMarorpadusi, IpoBeeHUE OYUCTKU MOBAPEHHOU COJM, HAOII0IeH e
U OINKMCAHUE Pe3yJIbTAaTOB MPOBEJICHUS ONbITa, WIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUs
Macchl, CO3/IaHHE MOJIeJIed MOJIEKYJ (IIapOCTEPIKHEBBIX).

Baxueiiue npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

Bo3gyx — cmeck razoB. CocraB Bo3zayxa. Kucimopoxg — sieMeHT M mpocroe
BemecTBO. Haxoxaenue kucimopoaa B mpupoje, Gu3ndeckue U XUMHUIECKHUE CBOMCTBA
(peakuuun ropenusi). Oxcuabl. Ilpumenenue xuciopona. CrocoObl MOJNyYEHUS
KHCIIOpOJia B J1a00OpaTOpuu U MPOMBINIIIEHHOCTH. KpyroBopoT Kuciaopojia B MpUpo/IE.
O30H — anmoTponHas Moau(PHUKaIK KUCIOPO/Ia.



TernoBoit 3eKT XUMHUYECKON peakIuu, TEPMOXUMUYECKUE YPAaBHEHUS, IK30- U
DHAOTEPMUYECKHE peakuuu. TOIIMBO: Yroib M METaH. 3arpsi3HEHUE BO31yXa,
yCUJICHHE MMapHUKOBOTO 3P deKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopoa — anemeHT u npocroe BeniecTBo. HaxoxaeHue Bomopoja B MPHUPOJIE,
bu3znyecKkue U XUMHUYECKUE CBOICTBA, MPUMEHEHHUE, CIOCOOBI monyyeHusi. Kucnorsl u
COJIH.

MounspHblit 00BEM Ta30B. Pac4€Thl MO XUMUYECKUM YPaBHEHUSIM.

dusnveckne cBOMCTBA BOABL. Bona kak pactBopurens. PactBopsl. HackimenHbie n
HEHACBIIIEHHbIE PacTBOPHI. PacTBOprMMOCTh BellecTB B Bojie. MaccoBas /10151 BelllecTBa
B pacTBOpe. XMMHYECKHUE CBOMCTBA BOJIbl. OCHOBaHUA. Poib pacTBOpOB B MPUPOAE U B
YKU3HM YenoBeka. KpyroBopot Boabl B IpHpoAe. 3arpsa3HeHue NpupoaHbix Bog. OxpaHa
Y OYMCTKA MPUPOJIHBIX BOJI.

Knaccudpukanuss Heopranmueckux coenudHeHud. Oxcuawl.  Knaccudukamms
OKCHU/IOB: cosieobpasyromue  (OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIE)  H
HecoJieoOpa3yromue. Homenkinarypa okcuaoB. @usnueckre U XMMHUYECKHUE CBOICTBa
okcuoB. [lomydeHrne oKCU10B.

OcHoBanus. Knaccudukarnus ocHOBaHUMN: 1IENTOYH U HEPACTBOPUMbBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. @Pu3M4ecKMe MW XUMHYECKHUE CBOMCTBA OCHOBAHUM.
[TomyyeHnne oCHOBaHUM.

Kucnotel. Knaccudukarmus kucnor. Homenkinarypa kucnor. dusnyeckue u
XMMUYECKUE CBOMCTBA KUCIIOT. P aktuBHOCTH MeTtaiuioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Comu. HomeHnkmarypa coneil. ®Pu3nyeckue M XHMHYECKHE CBOMCTBa COJIEH.
ITomyyenue conen.

['eneTnueckas CBSI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUIA.

Xumuueckuii IKCnepumMenm:

KAUECTBEHHOE OIPEACIICHNE COJEp’KaHUs KUCIOpoAa B BO3AyXe, MNOJIyYEHHE,
coOuMpaHue, paclo3HaBaHUE W U3YYEHUE CBOMCTB  KUCIOpOAA, HAOIIOJEHUE
B3aMMO/JICHCTBUS BEUIECTB C KUCJIOPOJOM M YCJIOBHUS BO3ZHHMKHOBEHUS W MPEKPALICHUS
roperus (moskapa), O3HaKOMJICHHE C OOpas3llaMH OKCHUIOB M OINUCAaHHE UX CBOMCTB,
NOJIydYeHue, coOMpaHue, paclio3HABaHUE U U3YUYEHHE CBOMCTB BOJOpOAa (TOpEHHE),
B3auMoJielicTBue Bojopona ¢ okcujgoMm wmeaud (II) (BO3MOXKHO HCMHOJIB30BAHUE
BUJICOMATEpHANIOB), HaONIOJeHHEe O00pa3lloB BEIIECTB KOJIMYECTBOM |  MOJb,
UCCJIE0BAHNE OCOOEHHOCTEN PACTBOPEHUS BELIECTB C PA3IMYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBUE BOJBI ¢ MeTaylaMU (HATpUEM U KajbleM) (BO3MOXKHO
MCIIOJIb30BAaHUE  BUJIEOMATEPUATIOB), HCCIIEIOBAHME OOpa3lOB HEOPTraHUYECKUX
BEIIECTB pPAa3JMYHbIX KJIACCOB, HAONIOIEHWE HM3MEHEHHS OKPAacKd HHIUKATOPOB B
pacTBOpax KHCJIOT W IIejouei, u3ydeHue B3auMmojeihctBusi okcuaa meau (II) c



pacTBOPOM CEPHOM KHUCJIOTBI, KHCIOT C METaJUlaMHu, PEaKIUMid HeUTpaau3aluu,
MOJIyYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHHE OIJHOTO MeETajla JAPYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANBHBIX 33Ja4 10 Teme «BaXHeullne KIacchl
HEOPTaHUYECKUX COCAUHEHUW.

Hepuognuecknun 3axkoH u Ilepuoanyeckas cucreMa XHMHYECKHUX IJI€MEHTOB
. . MenngeneeBa. CtpoeHue aroMoB. XuMUYeCKasi CBsA3b. OKHCJINTEIbHO-
BOCCTAHOBUTEJIbHBIC PeaKIU

[TepBbie MOMBITKY KJIaCCH(PHUKAIIUN XUMUYECKUX 31eMeHTOB. [loHsATHE O Tpymmax
CXOIHBIX JJIEMEHTOB (LIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METAJUIbl, TaJIOrEeHBbI,
MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHbBIE OKCUIBI U THIPOKCHUJIBL.

Ilepnomnueckuit 3akoH. [lepnoanueckas cucrema XMMHYECKUX diaeMeHToB /1. M.
MenneneeBa. Koporkomepuonnass u jgiauHHomnepuoanast ¢opmbl  [lepuoanueckoit
cucreMbl xumuyeckux odsemeHtoB JI. M. Mengeneesa. Ilepuoasl W rpynisl.
PU3NUECKNUN CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U IPYIIIIBI JIIEMEHTA.

Crpoenue atomoB. CocraB aroMHbIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMuYeckux 3iaemMeHToB llepuonnueckoi
cuctembl /. M. MenneneeBa. XapakTepucTUKa XWMHYECKOIO 3JJIEMEHTA IO €ro
nonoxenuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTM HM3MEHEHHsI pajuyca aTOMOB XUMHYECKHUX OJEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYINIAM U IIEPUOIAM.

3nauenue Ilepuommueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI XUMHUYECKUX
AJIEMEHTOB UIA pa3BuTus Hayku W npaktukud. J[. M. MenaeneeB — yd€HbId U
IPAKIaHUH.

Xumuueckass cBsa3b. KoBaneHTHass (moJjisipHass W HEMNOJsIpHAs)  CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBA3b.

Crenenp oxucineHusi. OKHCIUMTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIponecch
OKHCIICHHSI M1 BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pas3oB BEIIECTB METAUIOB W HEMETAUIOB, B3aUMOJICHCTBUE
TUIpPOKCHAA LHMHKA C PacTBOpaMu KHUCIOT M IIEJIOYEM, IPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIMX HPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUid (rOpeHue,
pPEeaKIuu pasyIoKEHUS, COSTUHECHHUS ).

Mesicnpeomemmuoie cea3u

Peanuzanusi MEXNpeIMETHBIX CBA3€H NpU H3YYEHHUM XUMHM B 8§ Kiacce
OCYUIECTBJISIETCS Yepe3 HMCIOJb30BAHUE KaK OOIMIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U NOHSATUM, SIBISIOMIMXCS CUCTEMHBIMHU I OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOT'O LIMKJIA.



OOmme ecTeCTBEHHO-HAY4YHBbIC TOHATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOpHS,
3aKOH, aHAJIU3, CUHTE3, KIaCCU(pUKALIMS, TEPUOAUYHOCTb, HAOIIOCHHE, SKCIIEPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MO/IETIb, SIBJICHHE.

du3nuka: Matepus, aToM, BJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, OJEKTPUUECKUN 3apsiji, BEIIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, ra3, GU3MYECKUE BEJIMYMHBI, CAUHUIIBI U3MEPEHUs,
KOCMOC, IJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpasabl, TOPHbIE MOPOAbI, MOJIE3HBIE
MCKOIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS IIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUS

JINUHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC PE3YJIBTATHI OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO 00pa30BaHMSI
JOCTUTAIOTCS B XOj€ OOydYeHUss XUMHH B €IUHCTBE YYEeOHOH M BOCHUTATEIHHOM
JEeSITETbHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMUA POCCHICKUMU COIUOKYIIBTYPHBIMH U
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHATBIME B OOIIECTBE MpaBHIAMH |
HOPMaMH TIOBEJICHHsI U CIIOCOOCTBYIOT IMpOIIECCAM CaMOIIO3HAHHMS, CAMOPA3BUTHUS U
COIMAIN3ALUHN 00YJaIOIUXCS.

JImaHOCTHBIE pe3yIbTATHI OTPaKaIOT TOTOBHOCTH o0ydJaromuxcs
PYKOBOJICTBOBATBCSI CUCTEMOM MO3UTHBHBIX IICHHOCTHBIX OPUEHTALMN W paCIIUpEHUE
OIIBITA ICATEIBHOCTH Ha €€ OCHOBE, B TOM UHUCJIC B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

IICHHOCTHOTO OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY M
HAYYHOMY HACJICJIMI0, TIOHUMAaHWUS 3HAYCHUS XHUMHUYECKOH HAyKH B IKU3HH
COBPEMEHHOT0 OOIIEecTBa, CIIOCOOHOCTH BIAJAETh JOCTOBEpHOW uHpopManuend o
NEPEZOBbIX JIOCTUKECHUSX U OTKPBITHSX MHPOBOM U OTCUECTBEHHOW XHMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONUCTBE MUpPa U OOIIECTBA;

2) rPaKAAHCKOT0 BOCTINTAHUS

IPEJCTABICHHS O COLIMATIBHBIX HOpMaX M MPaBUIIAX MEKIMYHOCTHBIX OTHOLICHUN
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHOUCCIIEI0BATEILCKOM, TBOPYECKON U IPYTUX BUAAX JACSTEIBHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOW  COBMECTHOM  JIEATCIILHOCTH TP BBINOJHEHUU  Y4YCOHBIX,
MO3HABATENBHBIX 337a4, BBIIOJHEHUH XHUMHUYECKHX OKCIHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOTIOHUMAHHIO W B3aMMOIIOMOIIM B TpOIIecce
ITON y4eOHOH NesATeNbHOCTH, TOTOBHOCTU OIEHHBATH CBOE TOBEIACHUE M TOCTYIIKH
CBOMX TOBapuUICH C MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUSA
MOCJIEACTBUN TTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA:



MHUPOBO33PEHUYECKUE TMPEJCTABICHUSI O BEHIECTBE U XWMHYECKOM peaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIISIONINE OCHOBY
JUIsl TIOHUMAaHMsI CYHNTHOCTH HAy4YHOW KAapTUHBI MHpA, MPEJCTaBleHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOAbI, B3AUMOCBSA3SAX YEJIOBEKA C IMPUPOJHOM Cpeoi,
O POJIM XMMUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHUBBI, HAINpABJICHHbIE HA TMOJYYEHHE HOBBIX 3HAHUU TIO
XUMHH, HEOOXOAMMBIC JUISi OOBSICHEHHMS HAOIIOJaeMBIX IIPOIIECCOB M SBIICHHM,
MMO3HABATEIbHON, MH(POPMAITMOHHON ¥ YUTATEIIbCKOW KYIbTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOATENLHON paboThl C y4YeOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATypoH,
JIOCTYITHBIMU TEXHUUYECKUMU CPEICTBAMH MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEeHMI0O U TMO3HAHMIO, JIOOO03HATENIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caM000pa30BaHUI0, TPOCKTHOM U MCCIEN0BATEIBCKON JAESTEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHSI OOy4YE€HUS B JlaJIbHEHUIIIEM;

4) hopMHUpPOBAHUS KYJIBTYPbI 3I0POBbSI:

OCO3HaHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOILIECHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 37]0pOBbIN 00pa3 )KW3HU, OCO3HAHKE MOCJICACTBUN U HEIPUITUE BPEIHBIX
NpUBBIUEK (YMOTPEOJICHUSI aJKOroJisi, HApKOTUKOB, KYpPEHHUs), HEOOXOJIUMOCTH
coOI0/IeHrs TIpaBui 0€30MaCHOCTH MpHU OOpaIIeHUU C XMMUYECKUMH BEIIECTBAMH B
OBITY U peabHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEpPEC K MPAKTUYECKOMY H3YUYCHHIO Mpodeccuil M Tpyla pa3IM4yHOro pPo/a,
YBaXEHUE K TPYAYy M pe3yibTaTaM TPYJIOBOH NEATEILHOCTH, B TOM YHCJIE HAa OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHWI MO0 XWMHH, OCO3HAHHBINH BBHIOOpP WHIWBUYATBHOU
TPAGKTOPUU TPOJOJDKCHHST 00pa30oBaHUsI C YUYE€TOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCHemHon
poeCcCHOHANIBHON JEATEIbHOCTH M Pa3BUTHUS HEOOXOJMMBIX YMEHHU, TOTOBHOCTH
aJanTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) PIKOJIOrHYeCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHHUS, TOHMMAHUE IIEHHOCTU 3JI0POBOTO U 0E30MacHOTO
oOpa3za JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHS MpaBHil OE30MacCHOIrO
MOBEJICHUS MPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYALMSIX, YTPOKAIOIINX 3/I0POBHIO
U JKU3HU JTIO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, TOIy4aeMble TPU H3YYCHHH XHUMHH, IS
pelIeHUs 3a1ad, CBA3AHHBIX C OKPYXAOUIECW NPUPOAHOU CPEIOM, I TOBBIIICHUS
YPOBHSI 9KOJIOTHYECKOMN KYJIbTYpbI, OCO3HAHUS INI00ATBHOTO XapaKTepa dKOJIOTUYECKUX
npo0JieM M MyTed MX pEeUIeHUs MOCPEJCTBOM METOJIOB XUMHH, SKOJIOTHYECKOTrO



MBIIUICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOW, KOMMYHUKATUBHOU U
COIMAILHOM MPAKTHUKE.

METAIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeIMETHBIX PE3yJIbTAaTOB  BBIACISAIOT 3HAYUMBbIEC  JUIS
dbopMupoBaHUsT MHUPOBO33PEHHUS OOIICHAYYHbIC MOHSATUS (3aKOH, TEOpHs, MPHUHIIUII,
runoTesa, Gakrt, cucrema, mpolecc, SKCIEPUMEHT U JAPYToe.), KOTOPbIE UCTIOJIb3YIOTCS
B €CTECTBCHHO-HAYUYHBIX YUCOHBIX MPEIMETaX M IO3BOJISIOT Ha OCHOBE 3HAHWUM M3 3THX
peaMETOB (POPMUPOBATH TPEACTABICHUE O IEJIOCTHOM HAy4YHOW KapTUHE MHpA, U
YHUBEpCAJIbHBIE  yueOHble  JeHcTBUS  (ITO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC,
pPEeryJATHBHBIE),  KOTOpble  oOecreyuBarOT  (OPMHUpPOBAHME  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIJITAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOH AESTEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jioruueckue AeMcTBUS:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS] TPU OCBOSCHUM 3HAHUM:
PacKpbIBaTh CMBICI XUMHUYECKHX IOHSTHH (BBIACIATH HUX XapaKTepHbIC IMPU3HAKU,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTUSIMHU), HUCIOJIb30BATH TOHATHUS IS
OOBSICHEHUSI OT/CJIbHBIX (PAKTOB W SIBJICHUMN, BHIOMpPATh OCHOBAHUS W KPUTEPUU IS
KJIacCU(UKAIMA XHMHYECKUX BEIIECTB W XHMHUYCCKHX PEaKIMH, YCTaHABIMBAThH
MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY OOBEKTAMU HW3Y4YEHUS, CTPOUTH JIOTHYECKHE
paccykaeHus (MHAYKTUBHBIC, JCIyKTUBHBIC, IO AaHAJOTUHU), JejaTh BBIBOJABI H
3aKJII0YCHUS;

YyMEHHE TPUMEHSATh B IIPOIECCe TO3HAHUS MOHATHSA (NIPEIAMETHBIE U
METaNnpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YEMbIE B XHUMHH,
peoOpa3oBbIBATh MIMPOKO TMPUMEHSEMbIE B XHUMHUU MOJICIbHBIC TPEIACTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ DJJEMEHTa), XUMHYecKas ¢GopMmysia W ypaBHCHHE
XUMHUYECKON peakIuy — MpU PEIICHUH yueOHO-TI0O3HABATEIbHBIX 3a7a4, ¢ YUETOM ATUX
MOJICIBHBIX MPEACTaBICHUN BBISBISATh U XapaKTepU30BaTh CYIIECTBEHHBIEC MPU3HAKU
M3y4aeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB M XUMHUUYECKUX PEaKIUd, BBISBISATH
oOIre 3aKOHOMEPHOCTH, TNPHYUHHO-CIICICTBEHHBIE CBS3M M IIPOTHBOPEYHS B
M3y4aeMbIX Ipoleccax U SIBICHUSX.

ba3oBble nucciiegoBarTeibcKue JelCTBHS .

YMEHHME UCIIOIb30BaTh IIOCTABJIICHHBIE BOMPOCHl B KauyeCTBE WHCTPYMEHTA
MO3HAHUA, a TaKXKE B KAa4eCTBE OCHOBBI NI (POPMHPOBAHHS THUIIOTE3BI IO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

MpUOOpETEHUE OMNbITa MO0 I[JIAHWPOBAHMIO, OpraHu3alud ¢  MPOBEICHUIO
YYECHUYECKUX  OKCIIEPUMEHTOB, YMEHHE HaOmwoJaTh 3a  XOJOM  IIpollecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro pe3yibrar, (QopMyaupoBaTh 0O0O0OIICHUS U
BBIBOJIBI TI0 PE3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIECIOBAHUS, COCTABIATH OTYET O
NpoJIeTaHHOM padore.



Pabora ¢ nundpopmanmeii:

yMEHUE BbIOMpaTh, AaHAIM3UPOBATh M  HHTEPIPETUPOBATH HMH(POPMALIUIO
pa3MyYHbIX BUAOB U (OPM IMpEACTaBICHUS, IMOJIy4aeMyl M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAs. JIUTepaTypa XMMHUYECKOTO COAEpIKAaHMs, CIIPABOYHBIE MOCOOMS,
pecypcbl MIHTepHETa), KpUTHYECKH OLICHUBATh MPOTUBOPEUYMBYIO UM HEIOCTOBEPHYIO
uHpopMaIuio;

yMEHHE NPUMEHATh Pa3IUYHbIE METOJbl M 3alpochl MpH TMOUCKE U O0TOOpe
uH(OpPMAILlUK U COOTBETCTBYIOIIUX JAHHBIX, HECOOXOJUMBIX ISl BHITOJTHEHUS yUCOHBIX
U TIO03HABATENBHBIX 3a/lay OMNpPEACIEHHOIO0 THUIMla, MPHUOOpPETeHHE ONbiTa B 00JacTU
UCIIOJIb30BaHUSI ~ MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTUW,  OBJIAJICHUE
KyJIbTypOH  AKTHBHOIO  HCIIOJb30BAaHUSI  PA3JIMYHBIX  IOMCKOBBIX  CHUCTEM,
CaMOCTOATENILHO BBIOMPATHh ONTHUMAJIBHYIO (QOpMy MpeAcTaBIeHHUS HHGOPMALMU U
WJUTIOCTPUPOBATh pelIaeMble 3aJa4d HECIOKHBIMU CXeMaMH, AuarpaMMaMu, IpyTruMu
dbopmamu rpadMKu U UX KOMOUHAIUSMU,

yMEHHE HCIIONb30BaTh W  aAHAJIM3UpPOBaTH B  Mpolecce ydyeOHOW U
UCCJIEI0BATENbCKONW JIEATEIbHOCTH HH(OpMALMI0O O BIMSHUU [POMBIIUIEHHOCTH,
CEJIbCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOIHOMN Cpebl.

KoMMyHUKAaTHBHBbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B X0j€ auayiora v (Wih) JUCKYCCHM) MO CYUIECTBY
o0cyx1aeMoi TeMbl, (POPMYJIUPOBATh CBOU MPEIOKEHUS OTHOCUTEIBHO BBITOIHEHUS
MPEIJIOKEHHOM 3a1a4H;

YMEHUS NPEACTABIATH NOJIYYEHHBIE PE3YIbTAThl I03HABATEIBHON JEATEIbHOCTH B
YCTHBIX W THCBMEHHBIX TEKCTax; AENaTh MPE3EHTALMIO0 PEe3yJbTaTOB BBINOJHEHUS
XUMUUYECKOTO JKCIepUMEHTa (J1a0OpaTOPHOIro OmbITa, JabopaTopHON pPabOTHI MO
MCCJIEIOBAHUIO CBOMCTB BEILIECTB, yUEOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHUYECTBAa CO CBEPCTHHKAMH B  COBMECTHOM
MO3HABATEJIbHOM M HCCIIEJOBATENbCKON AESITENIbHOCTU MPHU PELICHHH BO3HUKAIOIIHMX
npoOJieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB U COTJacOBaHUS NMO3ULUHN (00CYXIeHNUS,
OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIWHAIMS COBMECTHBIX JE€HCTBUA,
OIpe/ieNIeHNe KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON padOThI U APYyTHE).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe JeHCTBHA:

YMEHUE CaMOCTOSTEIbHO ONPENeNsITh LEeMu JIeATeIbHOCTH, IUIAaHUPOBATD,
OCYILECTBIATh, KOHTPOJMPOBATh U MpPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeATeIbHOCTh, BBIOMpaTh HambOojee (h(EKTUBHBIE CHOCOOBI pEIICHUS yYeOHBIX U
MO3HABATEJIbHBIX  3aJlay, CaMOCTOATEIbHO COCTaBJIATh WM  KOPPEKTUPOBATh
IIPEJUIOKEHHBIN aJrOPUTM JEUCTBUU IIPU BBIIOJIHEHUM 3aJaHUNM C YYETOM IOJIYyYECHUS
HOBBIX 3HAHUN 00 Hu3y4aeMmbIX OOBEKTaX — BEHIECTBAX M pEAKIMIX, OIEHUBATH
COOTBETCTBHUE IOJYYEHHOIO pe3yibTaTa 3asBICHHOM LEIH, YMEHUE HCIIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBHI, PEJJIaraéMble B YCJIOBUU 33/IaHUM.



NPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yiabTaTOB MO OCBOEHUIO 0053aTE€NLHOTO COJEpKAHUS,
YCTaHOBJICHHOTO JTaHHOM (henepaibHON paboyeil mporpaMMOon, BBIJCISIIOT: OCBOCHHBIC
OOyYarOIMMUCS HAyYHbIC 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUM, crienuduaeckue s
MpeaIMETHON 00JacTH «XUMUS», BUABI ACSITEILHOCTH O MOJYYSHUIO HOBOTO 3HAHMS,
€ro MHTEPHpETaLNH, MPEeoOPA30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTYaLUSX.

K koHny oOyueHuss B 8 Kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIN:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMHUYECKUX IIOHSATUWA: aTOM, MOJEKYJa,
XUMUYECKAN 3JEMEHT, NPOCTOE BELIECTBO, CIIOXKHOE BEHIECTBO, CMEChH
(omHOpOOHAS M HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHas M
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBa, MOJb, MOJISIpHAs —Macca,
MaccoBas J0JIsl XMMHUYECKOIO 3JEMEHTAa B COEIMHEHUH, MOJISPHBIA 0O0BEM,
OKCHJ, KHCJIOTa, OCHOBaHWE, COJIb, >JEKTPOOTPULATEIBHOCTb, CTEIIECHb
OKHUCJICHUS, XUMHUYECKas peakius, Kilaccupukauums peakuui: peakiuu
COCIMHEHMS], PEaKUUU Pa3IOKEHUs, PEaKUUu 3aMEelIeHUs, peakinuu oOMeHa,
9K30- U 3HJIOTEPMUYECKUE PEAKLINHU, TEIIOBOU 3(PPeKT peakuuu, sapo aToMma,
AIIEKTPOHHBINA CIIOM aroma, aTOMHas OpOUTallb, paguyC aToOMa, XHMHUYECKas
CBA3b, MOJISIPHASI M HEMOJISIpHAsE KOBAJEHTHAas CBS3b, MOHHAsS CBSA3b, HWOH,
KaTUOH, aHWOH, pPAacTBOp, MaccoBas J0Jid BenlecTBa  (IPOLIEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSTh
ATHU TIOHATHS MPU ONUCAHUU BELIECTB U UX NMPEBPALICHUI;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBIIEHUs (OPMYII BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONpeaeNsaTh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OHMHApPHBIX COEIUHEHUSX,
CTENEHb OKHUCJIEHHS JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, TPUHAIJICHKHOCTD
BEIIECTB K OINpEACNIEHHOMY KJIacCy COEIWHEHUH 1o ¢dopMmyiaMm, BHJ
XUMUYECKOH CBA3M (KOBAJICHTHAsI U HOHHASI) B HEOPTaHUYECKUX COCIMHEHUSIX;
packpeiBath cmbicn  [lepumommueckoro 3akona J[. WM. Menaeneena:
JEMOHCTPUPOBATh TOHMMAaHWE TMEPUOAMYECKON  3aBUCUMOCTH  CBOWCTB
XUMUYECKHUX JJIEMEHTOB OT HMX MNOJoXeHHs B llepuogumueckoil cucreme,
3aKOHOB COXpPAHEHUs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTaJIpo;

ONMUCHIBATh U XapakTepu3oBaTh TadIMuHy0 (opmy Ileproamueckoil cucTeMsl
XUMUYECKUX DJEMEHTOB: pa3iinyaTh IMOHATUSA «mIaBHas mnoarpynna (A-
rpynna)» u «nobounas noarpynmna (b-rpymnma)», Manbsie U OOJNbIINE TEPHOIBI,
COOTHOCUTh O0O3HAayYeHMs, KOTOpble uUMeroTcs B Tabmuue «llepuonnueckas



cucremMa Xxumuuyeckux odnemMeHToB J[. WM. MenaeneeBa» ¢ YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsi]
aapa, oO0Ilee 4YHMCIO JJIEKTPOHOB M paclpeiiesieHue HX M0 3JIEKTPOHHBIM
CJIO0SIM);

e KJacCU(pUUUPOBATh XWMHUYECKHE DJIEMEHTHI, HEOPraHWYeCKHe BEIECTBa,
XUMUYECKHE peakiuu (110 YMCIIy U COCTaBYy YYaCTBYIOIIMX B PEaKIIMHU BEIIECTB,
0 TeTI0BOMY 3P heKTy);

e XapakTepuszoBaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE CBOWCTBA BEILECTB
pPa3IMYHBIX KJIACCOB, MOJTBEPXkAas OINUCAHUE MPUMEPAMHU MOJIEKYISPHBIX
YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHA;

e IPOTHO3MPOBATh CBOMCTBAa BELIECTB B 3aBHUCHUMOCTH OT WX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XMUMHUYECKUX MPEBPALLIECHUN B PAa3ITHYHbIX
YCIIOBHUSIX;

e BBIUKCISATH OTHOCHUTEJIBHYIO MOJIEKYJIPHYIO U MOJISIPHYKO MacChl BEUIECTB,
MacCOBYIO JOJK0 XUMHYECKOT0 3JIEMEHTa Mo (opMyJie COeTUHEHHsI, MAaCCOBYIO
JIOJII0 BELIECTBA B pacTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU
peaKiuy;

e IIPUMEHSATh OCHOBHBIE OI€PALMU MBICIUTEIBHON NEATEIBHOCTH — aHajlu3 U
CHHTE3, CpaBHEHHE, O0O0OO0IIeHNe, CHCTeMaTH3alMIo, KIAacCH(PHUKAIUIO,
BBISIBJIECHUE NPUUMHHO-CIEJICTBEHHBIX CBSI3€M — JJI1 M3Yy4YEHHsS CBOWCTB
BELIECTB U XUMHUYECKUX PEaKIUH, €CTECTBEHHO-HAYUHbIE METOJIbl MO3HAHUS —
HaOJIo/IeHUue, HW3MEpeHHe, MOJIEIUPOBaHUE, HKCHEPUMEHT (peasibHblil U
MBICJICHHBIN );

e CIEJOBaTh NPAaBWJIAM IOJb30BAHUA XMMUYECKOM MOCYIOM M J1aOOpaTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBwiaM oOOpallleHuss C BeleCTBaMU B
COOTBETCTBUHM C MHCTPYKIIUSIMHU IO BBITIOJHEHHUIO JIAOOPATOPHBIX XMMHUYECKUX
OMBITOB IO MOJYYEHUIO M COOMpaHUIO ra3000pa3HbIX BEUIECTB (BOAOpOJA H
KHUCJIOPO/ia), MPUTOTOBJICHUIO PACTBOPOB C OMNpEAEIEHHOW MacCOBOM Jojeit
pPacTBOPEHHOrO  BEIIECTBA, I[UIAHUPOBATH W  MNPOBOJUTH  XUMHUYECKHUE
SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEN U KUCIOT C ITOMOIIBIO
WHJUKATOPOB (JaKMycC, (peHON(PTaNenH, METUIIOPAHK U IPYTHUE).

K koHmy oOyueHuss B 9 kjacce npeaMeTHbIe pe3yJibTaThl Ha 0a30BOM YpPOBHE

JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yUYaOIIUXCSI YMEHUI:

e paCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSITHI: XMMHYECKUI 3JIEMEHT,
aToOM, MOJIEKYJia, MOH, KaTUOH, aHUOH, IPOCTOE BEUIECTBO, CIOAKHOE BELIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIECHUS, XUMHUYecKas
peakius, XUMUYEeCKas CBs3b, TEIUIOBOM 3 (HEKT peakinu, MOJib, MOJSPHBIN
00BEM, pPACTBOp, DJEKTPOJIUTHI, HEDIEKTPOJIUTHI,  DIEKTPOIUTHYECKAS
JUCCOLMAIMS, PpEaKIMM HMOHHOrO OOMEHa, KaTajuu3aTrop, XUMHUYECKOe



paBHOBecHe, OOpaTUMble U  HEOOpaTUMbIE pPEAKUUH, OKUCIUTEIIbHO-
BOCCTAHOBUTENBHBIE PEAKIINM, OKUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHUE U
BOCCTAHOBJICHHE,  aJUIOTpONHsi,  aM(OTEpPHOCTh,  XHUMHUYECKas  CBA3b
(KoBaJIeHTHAs, MOHHASA, METAIUINYECKAs ), KpUCTAIIIMYECKasl PelIETKA, KOPPO3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW PEAKIUU, IPENCIBHO TONYCTUMAS
koHueHntpanus [TJIK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMUYECKUX MOHATUN U IPUMEHSTH
9TU MOHATHS IIPU ONMCAHUU BEIIECTB U UX MPEBPALCHUM;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUs (OPMYII BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIIUN;

ONPENEIATh BAJICHTHOCTh M CTENEHb OKUCIECHUS XHMHYECKHX DJJIEMEHTOB B
COCAMHEHUSX  Pa3JIMYHOIO  COCTaBa, IPHUHAMICKHOCTh  BEIIECTB K
onpene’aéHHOMY KJIacCy COEIMHEHUH 1Mo (opmysiaM, BUJI XMMHUYECKON CBS3U
(koBajieHTHAsi, MOHHAsA, METANIMYECKas) B HEOPTraHUYECKUX COCTUHEHUSX,
3apsiJ MOHA MO XMUMHYECKOM (hopmyiie, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUM, TUINl KPUCTAUIMYECKOM PEIIETKA KOHKPETHOI'O
BEILIECTBA;

packpbiBaTh cmbica Ilepmogmueckoro 3akona JI. WM. MenaeneeBa w
JIEMOHCTPUPOBATH €r0 MOHUMAHHE: ONMUCHIBATh U XapaKTEPU30BaATh TAOIUUHYIO
dopmy Ileprnonnueckoi cuCTEMbl XUMHUYECKUX 3JIEMEHTOB: PA3IM4aTh MOHATUS
«rnaBHag nonarpymnmna (A-rpynma)» u «mnobouyHas mnoxarpynmna (b-rpymnma)y,
Masible U OOJIbILINE MEePUOAbl, COOTHOCUTh 0003HAYEHHsI, KOTOPbIE UMEIOTCS B
NEePUOANYECKON TaOMHIle, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB W 3apsAll sapa, OOIIee YMCIO DJIEKTPOHOB U
pacmpesnesieHie WX [0  DJIEKTPOHHBIM  CIIOSIM), OOBICHATH  0OIIue
3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB JJIEMEHTOB U HX COCAVHECHUN B
npeaenax MajblX NEPUOJOB M TJIaBHBIX IOATPYIII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIIEMEHTH, HEOPraHMYECKHE BEIleCTBa,
XUMUYECKHE PEAKINH (10 YHCIIy M COCTAaBY YYaCTBYIOLIMX B PEAKI[MU BELIECTB,
no TerioBoMy A(PQPeKTy, Mo U3MEHEHUIO CTENEHEH OKHUCICHUS XUMHUUYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBaTh) o0OmME U crHeuupuYecKue XUMHUYECKHe
CBOMCTBA IIPOCTBIX M CJIOKHBIX BEILIECTB, MOATBEPKIAs ONUCAHUE ITPUMEpPAMU
MOJEKYJISAPHBIX WM HMOHHBIX YPABHEHHM COOTBETCTBYIOIIMX XUMHUYECKUX
peaxkuuii;

COCTaBJISATh YPAaBHEHUS JIEKTPOJUTUYECKON TUCCOUUALMU KUCIIOT, EI0UEH U
COJIEH, TOJHBIE M COKpAalI€HHBbIE YpaBHEHUSA pEAKIUNA HOHHOTO OOMEHa,



YpaBHEHUS PEaKIMi, TOATBEPKIAONINX CYIICCTBOBAHUE TEHETHICCKON CBS3H
MEXK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKIui
MOCPEJICTBOM COCTABJICHHS AJICKTPOHHOTO OallaHCa ITUX PEaAKITUi;
IIPOTHO3UPOBATh CBOKMCTBAa BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TPOTCKAHUS XUMHUYCCKUX TMPEBpAlICHUH B  Pa3IMYHBIX
YCIIOBHSIX;

BBIYHCIISITh OTHOCHUTEILHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJTFO XUMHUYECKOTO DJIEMEHTA 110 (popMyJie COeTMHEHHS, MACCOBYIO
JI0JII0 BEIIIECTBAa B PACTBOPE, MPOBOJNUTH PACUETHI 10 YPABHCHUIO XHMHYCCKOM
peaKIumy;

coOI0IaTh TMpaBWJIa TIOJB30BAHHS XUMHUYECKOW TMOCYAOH W J1a00paTopHBIM
o0opyi0BaHUEM, a TaKXKe MpaBuja oOpalieHus ¢ BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIHMSIMHU TIO BBIMOJHEHUIO JaOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUI0 U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (aMMHAKa U YTJIEKUCIIOTO
rasa);

IPOBOJUTh PEaKIMU, TMOATBEP)KIAIONTNE KAUYECTBEHHBIH COCTaB Pa3IMYHBIX
BEIIIECTB: PACMO3HABaTh OIBITHBIM MYTEM XJIOPUA-, OpPOMHUI-, HOAMI-,
kapOoHat-, ¢ocdar-, CcuIMKar-, Cyibdar-, THIPOKCUI-HOHBI, KATHOHBI
aMMOHHUSI W HOHBI M3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHWYCCKUX BEIICCTR;

MIPUMEHATH OCHOBHBIE OMNEPAIMM MBICIUTEIBHONU JEATEIPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, OO0OOIICHHWE, CHCTEeMATH3allii0, BBISBICHUE PUYNHHO-
CIICICTBCHHBIX CBsI3¢d — JUISI M3YYCHHS CBOMCTB BEIIECTB M XHUMHUYECCKUX
peaklMii, ©CTeCTBCHHO-HAyYHBIC METOJBl IIO3HAHWUA —  HAOJIIOJICHHE,
U3MEpEeHre, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounuecTBo yacos
Ne HanmenoBanue pa3iesioB u JIeKTpPOHHBIE (LM (pPOBbIE)
KounTpoJbHbIe IIpakTHyeckue
n/n TeM IPOrpaMMBbl Bceero o0pa3oBaTesibHbIE PecypChl
padoThI padoThI
Pa3znea 1. [lepBonavaibHble XUMHYECKUE TOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHMS U 5 2 bubmuorexa [JOK
' IPAKTUYECKOM JeATEIBHOCTH https://m.edsoo0.ru/7f41837c
YeJoBeKa
BemtecTBa 1 XuMHU4eCKUeE bu6nmoreka [JOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Paznen 2. BaxkHelune npeacTaBuTe/ i HEOPraHUYeCKUX BelllecTB
Bosnyx. Kucnopon. Ilonarue bubnnoreka [IOK
21 6
00 okcuaax https://m.edsoo.ru/7f41837c
Bomopon.Ilonstue o kuciorax bubmmoreka [JOK
2.2 8 1
U COJISX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
' OCHOBaHHSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIC KJIaCChI 11 1 1 bubmuorexa [JOK
' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axon u [lepuoaunveckas cucrema xumuueckux 3j1emMenToB /{. U. MenaeseeBa. CTpoenne aToMoB.
Xumuueckas cBs3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbBIE pPe€aknuu



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

[Tepuoanueckuii 3aKOH U

31 Ilepuonnueckas cucrema v bubnumoreka [IOK
XAMUYECKHX 351eMeHTOB [[. 1. https://m.eds00.ru/7f41837c
Mengeneesa. CtpoeHue aToMa
XuMudeckas CBSI3b.

3.2 OKHCIIMTEIIBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCIIBHBIC PCAKITUN
bu6nmmoreka [IOK
Hroro mto paszeny 15 https://m.edsoo0.ru/7f41837c
PesepBHoe Bpems 2 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 67

[TPOTPAMME



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

IHNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne [ara uugposbie
Tema ypoka Kounrtpoabnusie | IlpakTuueckue
n/n Beero H3Yy4YeHM s o0pa3oBaTejibHbIE
padoTsI padoThbI
pecypchl

1 [Ipenmer xumuu. Pone XuMuu B :KU3HU 1 bubmuorexa [JOK
yejoBeka. Tena u BemecTna 02.09.2024 | https://m.edsoo.ru/ff0d210c

2 ITonsiTvie 0 MeTO1aX TTO3HAHUSI B 1 bubmuorexa [JOK
XUMUU 04.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «IIpaBua

3 paboTHI B 1aOOpPATOPUU U IPUEMBI 1 bubnmnorexa [JOK
oOpalieHus ¢ JIabopaTOPHBIM 09.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 YucTteie BemecTBa U cmecu. CriocoObl 1 bu6mmoreka [IOK
paszeneHus cMecen 11.09.2024 | https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa LOK

a . PHMEp 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPECHHOW COJIN)»
6 ATOMBI U MOJICKYJIBI 1 bubmorexa HOK
Y 18.09.2024 |  https://m.edsoo.ru/ff0d2a6e

7 XUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB 23.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa HOK

P B 25.09.2024 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 bubmorexa HOK

YIpHOe Y 30.09.2024 | https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumnueckas popmyia. BanentHocTh bubmmorexa LOK
pMyJa. 02.10.2024 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JIEMEHTOB
11 OTtHOCuTENbHAs aTOMHAs Macca. bubmmoreka [JOK
OTHOCHUTENIbHAST MOJIEKYJISIpHAs Macca 07.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMAYECKOTO bubnuorexa [JOK
3JIEMEHTA B COeJUHEHUH 09.10.2024 | https://m.edsoo.ru/ff0d350c
13 KommuectBo BentecTBa. Moiib. bu6nuorexa [IOK
MounsipHas macca 14.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOU3UYECKUE U XUMUUYECKUE SIBIICHHUS. bu6mmorexa [IOK
XuMuyeckas peaxkuus 16.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBHsI IPOTEKAHUS bubnuoreka [IOK
XUMHAYECKHUX PeaKIuii 21.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpPaHEHMsI MacChl BEILIECTB. bubnmnorexa [HOK
XHWMHUYECKUE YPABHEHUS 23.10.2024 | https://m.edsoo.ru/ff0d3b88
BrruncneHus: KOJIM4ecTBa, MacChl
17 BEIIECTBA M0 YPAaBHEHUSM XUMHUYECKUX brbamorexa LIOK
Hl N yp 06.11.2024 | https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukamnms XuMrU4ecKux peakiiui
18 (coemuHeHMS, pa3IOKEHUSI brbmmorexa LIOK
g P ’ 11.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — yu€HBbIi-
19 sHImKIoneaucT. O600IIeHNE 1 Bubnnorexa LIOK
t AT, Hvl 13.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIHS 3HAHWHA
20 Konrtponsnas padora Nel no reme bubnmnorexa HOK
«BelecTBa 1 XUMHUYECKHUE PEAKIIHI 18.11.2024 | https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecsk razos. Coctas bubmuoreka [IOK
Bo3ayxa. Kucnopon — sneMeHT u 20.11.2024 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BemecTBo. O30H

du3nyeckue U XMMHUUYECKHE CBOIICTBA

22 KHCJIOpoJia (Peakui OKUCIECHUS bubmorexa HOK
POAA {peaidl ’ 25.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CrniocoOblI nosyue ciopoaa
23 JI;6O ale HI/H/JII fln H(I)/I;LI;II_/II_UIJZHZ(iTz bubmorexa HOK
patop P ' 27.11.2024 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TemoBoii 3¢ pexT xumuyeckoit
24 peaKIiu, MOHATHE O bu6nuoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- 02.12.2024 | https://m.edsoo.ru/ff0d4790
Y DPHIOTEPMUYECKUX PEAKIIUIX
TommBo (HedTh, yroiab U METaH).
25 3arps3HeHne BO3/1yXa, CIIOCOObI €To bubmorexa HOK
P AR 04.12.2024 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHUS
IIpakTryeckas padota Ne 3 o treme
26 «ITonydenne u cobupaHue Kucaopoaa bubmorexa HOK
Y . p poaa, 09.12.2024 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonxopon — aneMeHT u mpocToe bubnunoreka IIOK
BelecTBo. HaxoxaeHue B npupoje 11.12.2024 | https://m.edsoo.ru/ff0d4dd0
)8 du3nvecKue 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bogoposa 16.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KUCTOTAX U COJISIX bubsmorexa LHOK
18.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4eHust BOJ0poaa B bubnmnorexa [JOK
naboparopun 23.12.2024 | https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITonmydenne u coOupanue BoI0poIa bubmmorexa [TOK
’ 25.12.2024 | https://m.edsoo.ru/ff0d4f42

W3y4YECHUE €r0 CBOMCTB
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Mounsipabiii 00BEM ra3oB. 3aKOH

bubmuorexa [JOK

32
ABorajipo 28.12.2024 | https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a I10 €ro U3BECTHOM bubmorexa [JOK
Hl . y 13.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Boruucienust 00EMOB ra3oB 110
34 ABHCHMIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa HOK
7P R peai . 15.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 du3nvecKkre 1 XUMUYECKHEe CBOMCTBA bubmmoreka [JOK
BOJIBI 20.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Torstue 00 bu6mmoreka [IOK
WHJIMKAaTOpax 22.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HackiieHHbIE
37 u HI:,HaCLI peHHBIS aCTBOPBI B bubsmorexa LHOK
Hl p PPl 27.01.2025 | https://m.edsoo.ru/ff0d5b40
MaccoBas 101 BeIIeCTBa B pacTBOpE
[IpakTnueckas pabora Ne 5 o teme
38 «ITpuroroBiieHHE PaCTBOPOB C bubnmnorexka HOK
onpeseNEHHON MacCoBOM JToyei 29.01.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbhast pabora Ne2 o Teme bub6nuoreka [IOK
«Kucnopoa. Bonopona. Boga» 03.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KacCupUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa 05.02.2025 | https://m.edsoo.ru/ff0d664e
[TonydyeHnue 1 XuMH4YECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbamorexa LTOK
’ P 10.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUA: COCTaB, KiIaccuduKaIus, bu6nuoreka [IOK
HOMEHKJIAaTypa 12.02.2025 | https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnne n XMMHUYECKHE CBOMCTBA bubmmoreka [IOK
OCHOBaHUI 17.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bubnmnorexa [JOK
HOMEHKJIATypa 19.02.2025 | https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHnue n XMMHU4ECKHE CBOMCTBA bubnnoreka [IOK
KHUCJIOT 24.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéLl: HI([)J'I q)eHHs[ ngHquKMe bubmorexa [TOK
N Y ’ 26.02.2025 | https://m.eds00.ru/00ad9474
CBOMCTBA
IIpakTudeckas padora Ne 6. Perenue
47 JKCIIEPUMEHTABHBIX 3aJa4 10 TEME bubmuorexa [HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 03.03.2025 | https://m.edsoo.ru/00ad9b7c
COEJIMHEHUN»
48 I'eneTnyeckas CBsI3b MEXKAY KilacCaMu bubmuoteka [IOK
HEOPraHUYECKUX COEAUHEHUI 05.03.2025 | https://m.edsoo.ru/00ad9a50
49 O06o00mIeHNe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HaHUI 10.03.2025 | https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
o P 12.03.2025 | https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[IepBble NOMBITKH KiIaCCUPUKALIII
51 XI/H\I/)II/ILIGCKI/IX 3JIEMEHTOB ?IOHHI;I/IG 0 bubmorexa HOK
' 17.03.2025 | https://m.edsoo.ru/00ad9ffa
T'PYIIIax CXOTHBIX 3JIEMEHTOB
[Tepronnueckuii 3aKOH 1
52 [lepuoanyeckasi cucTeMa XMMHUYECKUX bubmorexa [JOK
P 19.03.2025 | https://m.edsoo.ru/00ada52c
aneMeHToB [. 1. Menaeneenra
53 [Tepuobl, TpyIIIIBI, TOATPYIIIHI bubmmorexa [JOK
PHOABL TPYIHEL, TOATPY 02.04.2025 | https://m.edsoo.ru/00ada52c
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Ctpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
sep. M3oronsl 07.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX 000I0YeK
55 aToOMOB 21eMeHTOB [lepuoanueckoi bubnmorexa [IOK
pHOA 09.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl JI. YI. Menaeneera
XapaKkTepUCTHKA XUMUYECKOTO
56 3JIEMEHTA T10 €70 MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. 14.04.2025 | https://m.edsoo.ru/00ada824
Menpeneena
3naueHue Ilepuoanueckoro 3akoHa
57 JUISL Pa3BUTHUS HAYKU U NIPAKTUKU. [I. bubnmnorexa [HOK
N. MenaeneeB — yu€Hblid, Ie1aror 1 16.04.2025 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIEeKTPOOTPULIATETLHOCTH ATOMOB
58 XAMHAYECKHAX DIIEMEHTOB/ buGnnorexa LIOK
. 21.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas pabota
59 Honnasg xumMuueckas CBI3b bubnnorexa LIOK
23.04.2025 | https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHas XuMHUYECKast bubnmnorexa HOK
CBSI3b 28.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast bubnmnorexka [JOK
CBA3b 30.04.2025 | https://m.edsoo.ru/00adaab9
62 CreneHb OKACIICHUSA bubmmorexa LHOK
05.05.2025 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIIBHBIC bu6muoreka [IOK
peakiumn 07.05.2025 | https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIU bubmmorexa LOK
12.05.2025 | https://m.edsoo.ru/00adb076
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KonTponbhas pabora Ne4 o Teme

0 «CTpoeiie aToma. Xunireckas ! 14.05.2025 E;I::;I;Teeﬁf r(3/ISOadb486
CBSI3B»
66 PesepBuelii ypok. O6001eHue 1 1 bubmmoreka [JOK
cUCTeMaTH3aIus 3HAaHUI 19.05.2025 | https://m.edsoo.ru/00adb33c
67 PesepBHelit ypok. O000ICHHE U 1 bubmuoteka [IOK
cucTeMaTH3aIusI 3HAHUI 21.05.2025 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 67

[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xummus, 8 kiace/ I'abpuensu O.C., Octpoymon W.I'., Cmankos C.A.,

AxmonepHoe oomectBo «M3aarensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

[Toypounsie pazpabotku no xumun 8, 9 kinacc O.C. ['abpuensn

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






