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IlosicHuTeILHAS 3aMUCKA

[Iporpamma 1o XMMHHU Ha YpOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs COCTAaBJICHA HAa OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOI MpOrpaMMbl OCHOBHOTO OOIIEro
oOpaszoBanus, mpenacraBieHHbIXx B @I'OC OOO, a takke Ha OcHOBE (enepanbHON paboueit
InporpaMmbl BOCIIUTAHUA U C y‘-IéTOM KOHICHIIHWU ITPCTIoAaBaHUA y‘IC6HOFO npeamera «XuMus» B
o0Opa3oBaTeNIbHBIX opranmu3aiusax Poccuiickoit @emeparmm.

[Iporpamma 1o XuMHUHM Ha€T TpPEACTaBIEHUE O WENsAX, OOmei crpateruu oOydeHus,
BOCIIMTAHUS W PAa3BUTHA OOYYAIOUIMXCS CpPEACTBAMH Y4eOHOrO TMpeaMeTa, YCTaHABJIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJACpIKaHUe, IMpelycMaTpUBaeT paclpeieieHne ero mo KiaccaM u
CTPYKTYPUPOBAHHUC IO pa3aciiaM U TCMaM IPOIrpaMMbI IO XUMHUH, ONIPCACIIACT KOJIMYCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKU COACPIKAHHA, PEKOMCHIAYEMYIO ITOCICAOBATCIBHOCTE H3YUYCHHA
XUMHH C Y4ETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBA3€H, JIOTMKM y4yeOHOro mpoiiecca,
BO3PACTHBIX 0COOECHHOCTEH 00yJaromUXCs, OMpPEAeIsieT BO3MOKHOCTH TpeaMeTa IS peaTn3aliu
TpeOOBaHMI K pe3yJlbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNbHONW MpOTrpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, a TaKke TpeOOBaHUH K pe3yabTaTaM 0Oy4eHHs] XUMUU Ha YPOBHE
ueneifl HU3Yy4YCHHUA MNpeaAMETa W OCHOBHBIX BHIOB y‘lC6HO-H03HaBaTeHI>HOI71 ACATCIIBbHOCTH
00yJaroIIerocs mo OCBOCHUIO yueOHOTO COepKAHUSI.

3HaHUEe XUMHH CIY)KUT OCHOBOW Uit (POPMHUpPOBAHMS MHUPOBO33PEHUST 00YUArOMIETOCs, €T0
MIpPe/ICTaBICHUM O MaTepualbHOM E€IUHCTBE MUPA, BAKHYIO POJIb UIPaloT GOpMHUpyeMble XUMUEH
MpEACTABJICHUA O B3aMMOIIPCBPALICHUAX OSHEPTHUU U 00 OBOJJIIOLIMK BCUICCTB B IMMPHUPOAC, O MYTAX
pemeHuss TA00aTBHBIX  TPOOJIEM  YCTOMYMBOTO  Pa3BUTHS  YEIOBEYECTBA —  CHIPhEBOM,
SHEPTEeTUIECKOH, MUIIEBOM U IKOJOTHYECKON O€30MacHOCTH, IPOOIeM 3IpaBOOXPaHECHHUS.

N3ydenune xumuu:

- CHOCOOCTBYeT peanu3alii BO3MOXKHOCTEHM Uisi camMopa3BUTUS U (OPMUPOBaHUS KyIbTYpbI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATLHON TPaMOTHOCTH;

- BHOCHT BKJIaJ B (OpMHUpOBaHHE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH OOyJarommxcs,
HaBBIKOB  UX  CAMOCTOSITETbHOW  y4eOHOW  JeATeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX yMEHUH, HEOOXOAUMBIX Kak B TIOBCEJHEBHOM JKHM3HM, Tak U B
npodeccuoHalbHOM 1S TEIbHOCTH;

- 3HAKOMHUT CO CIeUU(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI I[EIOCTHOTO B3IUIAJA Ha
€IMHCTBO IIPUPOJIbI U YEIIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM 3TAIIOM

B (popMHpOBaHNM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYaIONINXCS;

- crnocoOcTByeT (HOPMHPOBAHUIO IIEHHOCTHOIO OTHOUIEHHS] K €CTeCTBEHHO-HAYYHBIM 3HaHUAM, K
MpHUPOJIe, K YeJIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOe 00pa3oBaHue 00y4aroMInXCs.

JlanHble HampaBjieHHs B OOYYEHMM XUMHUU OOECIIEYUBAIOTCSA CHEHU(PUKON colep:KaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MeJarornyecky aJanTUPOBAHHBIM OTpakKeHHEeM 0a30BOMU
HayKH XUMUU Ha OIpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHHS OPHEHTUPOBAH HAa OCBOCHHUE
00y4aIOLIUMUCS. CHUCTEMbI NEPBOHAYAIBHBIX MOHSATHI XHUMHH, OCHOB HEOPTaHWYECKOW XUMHUU H
HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CtpykTypa cojaep’kaHUsl MpOrpaMMbl 1O XUMHHM C(HOPMHUPOBaHA Ha OCHOBE CHCTEMHOTO
noaxona kK e€ miydeHuto. CopepikaHUE CKJIAJIbIBAETCS M3 CHUCTEMbI MOHATHUH O XMMHYECKOM
3JIEMEHTE U BELIECTBE U CHCTEMbI MMOHATUH 0 XUMHUYeCcKOH peakunu. O0e 3T CUCTEMBI CTPYKTYpPHO
OpraHu30BaHbl MO0 MPUHIUIY MOCIEI0BATEIBHOTO pa3BUTHs 3HAHUI Ha OCHOBE TEOPETUUYECKUX
NPEJCTAaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona JI. V1. MeHnneneeBa Kkak OCHOBHOTO 3aKOHA XUMUHU;
— YUYEHHsI O CTPOEHUH aTOMa U XMMHUYECKOU CBSI3H;

— TIPeJCTaBIICHUH 00 AEKTPOIUTHIECKOM JUCCOIMAIINH BELIECTB B PACTBOpaXx.

Teopernueckne 3HAHUS paccCMaTPUBAIOTCS HA OCHOBE SMIMPHUYECKH TIOJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO YPOBHS K JPYroMy, BBIITOJTHSS



GyHKIMU OOBSCHEHHS W MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTHYECKOTO
MPUMEHEHHS U TIOJTy4EHHS N3y4aeMbIX BEIECTB.

OcBoeHue MporpaMmbl IO XUMHH CHOCOOCTBYeT (HDOPMUPOBAHHUIO IPEACTABICHUS O
XMMHUYECKOM COCTABIIIONICH HAy4YHOM KAPTUHBI MHUpAa B JIOTMKE €€ CUCTEMHOM IIPUPOJBI,
[IEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHMIO M METOJaM MO3HaHus B Hayke. V3yueHue xumuu
MIPOUCXOUT C TMPHUBJICICHUEM 3HAHUH U3 paHee W3YUEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromui
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3yyeHnn XMMUHU MPOUCXOAUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAayKH Kak
00JTaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MIPAKTHYECKON JEeSITETHHOCTH YeI0BEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajada y4eOHOTo IpeaMeTa COCTOMT B (HOPMHUPOBAHHU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUMHMX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX O0O0O0OIIEHNI MHUPOBO33PEHUECKOIO XapakTepa, fA3blka HAayKd, B
NpUOOIICHNN K HayYHBIM METOJaM IMMO3HAHMS MPU M3YYEHHH BEIIECTB M XMMHUYECKUX PEaKIHii, B
GbopMUPOBAaHMM ¥ Pa3BUTHH TIO3HABATENBHBIX YMEHMH M WX TMPUMEHEHHH B Yy4eOHO-
M03HABATEIbHON W y4yeOHO-MCCIIEeI0BAaTENbCKOW NEATENIbHOCTH, OCBOEHUU NpPaBHJI 0€30IacCHOI0
oOpallleHHs C BEIIECTBAMU B TOBCEHEBHOM JKHU3HHU.

[Ipn wm3ydyeHun XUMUU Ha yYpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs BaXHOE 3HAYEHHUE
MPUOOPETH TaKHUe LIEeTH, KaK:

— (opmHpoBaHME MHTEJUIEKTYaJIbHO pA3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO pPEUIEHU, CIOCOOHON aJanTupOBaThCs K OBICTPO
MEHSIOIIUMCS YCIIOBHUSIM JKU3HHU;

— HampaBJIeHHOCTh OOyueHuss Ha CHCTeMaTHdyeckoe npuodlieHne oOydaroumxes K
CaMOCTOSITENIbHON TO3HABATENbHON JIESTEIBHOCTH, HAYYHBIM METOJaM MO3HaHUs, (JOPMHUPYIOLIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— o0ecrmedyeHHE  YCIOBHM, CIIOCOOCTBYIOIIMX  MPHOOPETEHHUIO  OOYYaIONIMMHCS ~ OTIBITA
pazHooOpa3HON JAEATEeTbHOCTH, IMO3HAHUS M CAMOIO3HAHUS, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITIETEHI[Hi1), UMEIOIINX YHUBEPCAIbHOE 3HAaUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢dopmupoBanre 00meH (PyHKIMOHAILHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBACHATH U OIICHUBATh SBJICHUS OKPYXKAIOIIETO MHpA, WCIONB3Ysl 3HAHUS W OIBIT,
MOJIy4YEHHBIE NTPU U3YYECHUH XUMUHU, TPUMEHATh UX MIPH PEIICHUH MPOOJIEM B MOBCEIHEBHOM KU3HU
U TPYAOBOH IEATEIbHOCTH;

— QopmupoBaHue y oOydyaroUUXCid TYMaHUCTHUECKUX OTHOILICHHM, MOHUMAaHUS LIEHHOCTH
XMUMHYECKUX 3HAHUN I BBIPAOOTKH SKOJOTHYECKU I1€1ecO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JAESITENPHOCTH B IEJIAX COXpPAHEHHs] CBOEr0 370pPOBbS U OKpYXKawolled HpUpOJHOMN
Cpelbl;

— pa3BUTHE MOTHUBAMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIHUTAHHMIO Ha
OCHOBE YCBOCHHSI OOIIIEUETIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO U
HAIMPaBJICHHOCTH JAIbHEUIIETO 00yUYeHHUSI.

OO1ee 4yuciio 4acoB, OTBEASHHBIX ISl M3Yy4CHHs] XUMHHM HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, cocrabisger 136 yacoB: B 8 kiacce — 68 vyacoB (2 yaca B Hezaenmo), B 9 kiacce — 68
yacoB (2 yaca B HEJICIIO).

Conepxxanue y4eOHOro npeamera

IlepBonayaibHbie XUuMH4YecKne NOHATHA (20 yacoB)

IIpenmer xumuu. Pomb XuMHMM B KM3HM 4YeJoBeka. XHMMHUS B cCHCTeMe Hayk. Terma u
BelecTBa. duznueckue CBOWCTBA BEUIECTB. ATpEraTHoe coCTosiHUE BenlecTB. [loHATHE 0 MeTOaX
No3HaHUA B XuMuH. YucTele BeniectBa U cMecu. CriocoObl pa3esieHnus CMecen.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 271€MEHTHI. CUMBOJIBI XUMUYECKHUX 2IEMEHTOB. IIpocThie
U CJIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKY/ISIPHOE YUEHHUE.

Xumnueckas popmysna. BaneHTHOCTh aTOMOB XMMHUYECKUX JI€MEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemecTB. OTHOcuTENbHas aTroMHass Macca. OTHOCUTENbHAas MOJIEKYJSIpHAs Macca.
MaccoBast 107151 XMMHUYECKOTO JJIEMEHTA B COEJUHEHUH.



KommuectBo Bemecrsa. Moabs. MoirsipHas macca. B3auMOoCBs3b KOJIMYECTBA, MAaCChl U YUCIIa
CTPYKTYPHBIX €IMHHII BeriecTBa. Pacuérel mo popMmynam XMMHUYECKHX COCAMHEHUI.

@du3nyeckue U XHUMUYECKUE SIBICHMS. XUMHUYECKas peakiuss U €€ INpPU3HAKU. 3aKOH
COXpAaHEHMS MAacChl BEIIECTB. XUMHUYECKHE ypaBHeHHA. Kiaccupukanus XUMHYECKHX PpEeaKIHii
(coenuHeHMS, pa3IoKEeHHS, 3aMEIeHHUs, OOMEHa).

Xumuueckuii 9KcnepumeHm:
3HaKOMCTBO C XHMHYECKOU MOCYI0H, IMpaBMJIaMU padOTHI B JTa00OpaToOpuu U mpuéMamu 0 OparieHus
c nabopaTopHBIM OO0OpYZOBaHHEM, H3y4YCHHE W ONHCAHHME (U3MYECKHX CBOWCTB 0Opa3loB
HEOPraHMYeCKHUX BEIIECTB, HA0M0IeHHEe PU3HUECKUX (T1JIaBJICHHE BOCKA, TassHHUE JIb/Ia, pAaCTUPaAHUE
caxapa B CTYIKE, KUIIEHHE U KOHJEHCALUs BOJIbl) U XUMUYECKUX (FOPEHUE CBEYM, POKATMBAHUE
MEHOW IPOBOJIOKH, B3aUMOJICHICTBUE Me€Ja C KHUCIOTOW) SIBJICHUN, HaOJIOJEHUE M OINMCAHUE
MIPU3HAKOB MPOTEKAHUS XUMUYECKMX peakluui (pas3liokeHHe caxapa, B3aUMOJICHCTBUE CEpHOU
KUCIIOTBI € XJopuaoM Oapusi, pasznoxenue rujapokcuga ™eau (II) npu  HarpeBanuu,
B3auMOJIeICTBHUE kene3a ¢ pactBopoM coiu meau (II), n3ydenue cnocoOoB pa3feseHust CMeceit: ¢
MOMOIIBI0O MarHuTa, (UIbTPOBaHHUE, BBIMAPUBAHHUE, AUCTUIUIALNSA, XpoMarorpadus, MpoBeIeHHE
OUHCTKM TIOBAapEHHOW COJIM, HaOJIOJIEHUE M ONHCAHHUE pE3YyJIbTaTOB MPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHUE MO/JIeNIel MOJIEKYI (I1IapOCTEPKHEBBIX).

Ba:xkueiimue npeacraBuTe I Heopranudeckux seuiects (30 yacon)

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 37I€MEHT U IPOCTOE BEIIECTBO.
HaxoxpaeHnue kucimopoaa B mpupoje, GU3NYecKue M XMMUYECKHE CBOMCTBa (peakluuu TOpPEeHHUs).
Oxkcunpl. Ilpumenenne kwuciopona. CrnocoObl TONYYEHHS KHCIOpoJa B Jabopatopuu |
MpOMBIIIIIEHHOCTH. KpyroBopoT kucimopona B mpupoge. O30H — autoTporHas MOIudUKaIus
KHUCJI0pO/Ia.

TennoBoit 3PdexT XUMHUUECKOW peakIuu, TEPMOXUMUYECKUE YpPaBHEHHUS, D5K30- U
SHJIOTEPMHUYECKUE peakiuu. TOoIMBO: yrojib W MeETaH. 3arpsi3HEHUE BO3AyXa, YCHIICHUE
MapHUKOBOTO (P deKTa, pazpyieHne 030HOBOTO CIIOSI.

Bomopon — anemeHT u mipoctoe BemecTBo. HaxoxaeHue Bomopoaa B mpupoe, Gusndeckue
1 XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CITIOCOOBI moydeHus. Kucioter u comnm.

Monspabiii 00b€M ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHCHHSIM.

dusznueckue cBokcTBa BOAbl.. Boma kak pactBoputesb. PacTBopwl. HackilieHHbie U
HEHACBIIIIEHHbIE PaCTBOPBI. PacTBOpMMOCTH BElIECTB B BoJIe. MaccoBasi /1015 BELIECTBA B pacTBOpPE.
Xumuueckue cBoiictBa Boabl. OcHOoBaHus. Ponb pacTBOpoB B MPUPOJE M B KU3HU YEJIOBEKA.
KpyrosopoT Bobl B ipupoie. 3arpsi3HeHUE NpUPOIHbIX BOJ. OXpaHa U OYMCTKa MIPUPOIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeauHeHuil. Oxcunpl. Krnaccudukamuss OKCHIIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aMm(poTepHbIe) U HecoaeoOpasyroniue. Homenknatypa
OKCcUJI0B. DU3NUECKHe U XUMHUYECKHE CBOMCTBA OKCHIOB. [lonydyeHne okcuaos.

OcHoBanms. Knaccubukanus ocHOBaHWM: MIENOYM W HEPACTBOPHMBIC OCHOBAHUSIL
Homenknarypa ocHoBanuil. ®dusznueckue M XHMHUYECKHE CBOMCTBAa OCHOBaHui. [losmyuenue
OCHOBAHUIA.

Kucnotel. Knaccudukanus xucnot. Homenknarypa kucnoT. @u3ndeckrue U XUMHYECKHE
cBoiicTBa KUCoT. P akruBHoctu metasuioB H. H. bekerosa. I[lonyuenue kucnor.

Comu. Homenknatypa coiieid. @u3nueckue M XUMHUYECKHe cBoiicTBa coiiedd. Ilomydenue
COJIEH.

I'eneTnyeckas CBSI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COEIMHEHUMN.

Xumuyeckuu sxcnepumenm:

KaueCTBEHHOE OTpeJeNieHue CoJepXKaHUs KUCIOpoJa B BO3JAyXe, IOIydeHHe, cobOupaHue,
pacmo3HaBaHUE M HW3YYEHHE CBOMCTB KHUCIOPOAA, HAONMIOJCHHE B3aUMOJCUCTBUS BEIIECTB C
KHCTIOPOJIOM M YCIIOBHUS BO3HHMKHOBEHHUS W TPEKpalleHUs TopeHus (Mmokapa), 03HAKOMIICHHE C
oOpa3iiaMu OKCHUJIOB U OTIMCAHKME UX CBOWCTB, MOJyuYeHUE, COOMpaHUE, paCO3HABAHHUE U U3yUEHUE
CBOMCTB BojOpoja (ropeHue), BzaumojelcTBHUe Bojopona ¢ okcugom wmenu (II) (Bo3MokHO
WCIOJIb30BaHME BHJIEOMATEPUANIOB), HaOIIOACHHE OO0pa3loB BEMIECTB KOJIMYECTBOM | MOJIb,



UCCIIEJOBAHUE OCOOCHHOCTEH  pacTBOPEHUS BELIECTB C  PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0JE€H pPAacTBOPEHHOIO BEILECTBA,
B3aUMOJICHICTBUE BOJABI C MeTaIaMM (HAaTpUEM U KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpUAIIOB), HCCIIEOBaHUE OOpa3IlOB HEOPTraHMYECKMX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJroIeHNe M3MEHEHHUs OKpPAaCKHM HHIUKATOPOB B PACTBOpaxX KHUCIOT U IIEJOYel, H3ydeHue
B3auMoeiicTBusa okcuaa meau (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCJIOT C METaNIaMU, PeaKlui
HEHTpaIu3aluy, MOoJy4YeHHUE HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHHUE OJJHOIO METAJUIa IPYTUM U3
pacTBopa COJIM, pELIEHHE OSKCIEPUMEHTAIbHBIX 3aJad 1o Teme «BaxHelnue Kiaccsl
HEOPraHUYECKUX COCAMHEHUI.

IMepuoguveckuii 3axkoH u Ilepuoanyeckas cucrema xumuuyeckux 3jemeHtos [I. U.
MenpgesieeBa. CTpoeHue aroMoB. XUMHU4YeCKasd CBA3b. QOKHCIUTEIHbHO-BOCCTAHOBUTEIbHbIE
peakuum (15 yacos)

[TepBbie MOMBITKH KIacCU(UKAIIUN XUMHYECKUX 3J1eMEHTOB. [ToHATHE O rpymnmax CXOJAHBIX
3JIEMEHTOB (IEJIOYHBIE M MIEIOYHO3EMEIbHBIE METAJIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

Ilepmognueckuit 3akoH. Ilepuonmueckas cucrema xXuMudeckux oviemeHtoB J[. .
MenneneeBa. KopoTkonepuoanas u JuHHONepuoaHas Qopmbl Ilepuogudeckoil  cucTembl
xumuueckux oanemeHtoB JI. WM. MengeneeBa. Ilepuonpl u rpynmnbl. DU3NYECKUA CMBICI
MOPAJIKOBOTO HOMEpa, HOMEPOB MEPHO/IA U TPYIIIBI AIEMEHTA.

Crpoenune atomoB. CocTtaB aToMHBIX sziep. M3otomnbl. DnekTponbl. CTpoeHUE PIEKTPOHHBIX
o0oyouek atomMoB TiepBbIX 20 xuMuueckux daemMeHTOB Ilepwommyeckoit cucremsr J[. U
MenneneeBa. XapakTEpUCTUKAa XMMHUYECKOTO AJEMEHTa MO €ro mojokeHuto B llepumoamdeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH M3MEHEHHUs paJnyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IEPUOJAM.

3nauenue llepumoamueckoro 3akoHa u Ilepuoanmdeckoi CUCTEMBI XMMHUUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HAyKu U nipakTuku. 1. 1. MenaeneeB — yu€HbIi U IpakIaHUH.

Xumuueckas CBSI3b. KoBasienTHas (monspHas u HEMoJIsIpHast) CBSI3b.
DIEeKTPOOTPULIATEBHOCTh XMMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp oxucieHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccel okucnenus
1 BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuul s3xcnepumenm:
u3ydyeHrue oOpa3loB BEIIECTB METAIOB M HEMETAJJIOB, B3aHMMOJCHCTBUE THUAPOKCHAA IUHKA C
pacTBOpaMM  KHCIOT M  IIEJIOYEH, MPOBEACHUE ONBITOB, WUIFOCTPUPYIOUIUX I[PUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOPEHHE, PEaKIIUU Pa3NIOKEHUs, COSTUHECHNUS).

Mesicnpeomemmuule ces3u
Peanuzanus MexXnpeaMETHBIX CBSI3€W NMPU HM3YyYEHUU XUMHUU B 8 KJlacce OCYIIECTBIISIETCS 4epe3
WCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHSATHH, SBISIOUIUXCS
CUCTEMHBIMU ISl OTAENbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

Obwue ecmecmeenHo-Hay4Hble NOHAMUA: HAy4YHBIH (DaKT, TUNIOTE3a, TEOPUS, 3aKOH, AaHATIU3,
CHUHTE3, Kiaccuukamnus, TMEepHOJUYHOCTh, HAOMIOJEHUE, OKCIEPUMEHT, MOJACITUPOBAHUE,
HU3MEPEHUE, MOJICIIb, SIBJICHUE.

®usnka: Marepus, arToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHA, H3O0TOIIbI,
pPaMOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKUN 3apsl, BEIIECTBO, TeJo, OOBEM, arperatHoe
COCTOSTHHE BEIIECTBA, ra3, (U3WYECKHE BEIMYMHBI, €IUHUIBI H3MEPEHUS, KOCMOC, TIAaHETHI,
38351, ComHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE UCKOTIAEMBbIE,
TOILUIMBO, BOJIHBIE PECYPCBHI.

IMoBTOpeHHe Kypca xumuu 3a 8 kiace (3 yaca)



@opMbI U METO/IbI OPTAHU3ANNH YUeOHOI eI TeJIbHOCTH
B npernogaBanum mpeaMera IUIAHUPYETCS HCIOJIB30BAHUE CICAYIONUX ¢hopm padomovl ¢

ooyuarowumuca:

e paboTa B MaJbIX rpymnmnax (2-5 4eaoBekx);
poeKkTHas padora;
MOJITOTOBKA cOo00MIIeH i/ pedeparos;
HCCIICIOBATEIIbCKAS IS TCIIBHOCTD;
WH()OPMAIMOHHO-TTOMCKOBAS ISATEITHHOCTb;
BBITIOJTHEHUE MPAKTUICCKUX U JIA0OPATOPHBIX padoT.
[Tpu opranuzanuu mporecca 00yIeHHS MPEANOIaracTcs MPUMEHEHUE CIIETYIOIIIX
neoazozuuecKux mexHonocuil:

® TIPOEKTHAas JCSITEIHLHOCTD
JTUYHOCTHO-OPHUECHTUPOBAHHBIC TEXHOJIOTUU
OpraHM3aIUsl CAaMOCTOSITEIILHOU PabOTHI
OpraHMu3aIs TPYIIIOBOTO B3aUMOICHCTBHS
aHaJIN3 KOHKPETHBIX CUTYaIlHi
pedaexkcuBHOE 0OyUeHME
CaMOKOHTPOJTb.
OCHOBHBIC Mem00bl, KOTOPBIC TUIAHUPYETCS UCIIOJIB30BaTh IMPU OPTraHU3alUN TpoIecca
00yJeHMUS:

e (CroBecHbBIC METOJIBI: PaccKas, 00ObsICHEHUE, Oecena, JUCKYCCHS.

e Pabora c yueOHHUKOM M KHUTOI: KOHCTIEKTUPOBaHKE, COCTABIICHHE IJIaHa TEKCTa, CXEMBI,

TaOJINIIBI.

e Harnsansie METOABI: METO WILTIOCTPAIIUI, METO I€MOHCTPAIIUA.

e [lpakTuueckue MeTO/Ibl: 1a00OpPATOPHBIE PaOOTHI, IPAKTHUECKHE PAOOTHI

e IlpenycMoTtpensl ypoku ¢ ucnoib3zoBannem UKT.

Buabl yueOHo# nesiTeJIbHOCTH
Buowi desmenvrocmu co crosecrou 0cHo8ol.:
CamocrosTensHas paboTa ¢ yaeOHMKOM, AJIEKTPOHHBIMU 00pa3zoBatelibHbIMU pecypcamu (DOP)
[ToaroTroBka u mpeCcTaBiIeHHUE MyOIUMYHOTO BBICTYIUICHUS B BUE MPE3CHTAI[UH
[Torck nHpOpPMALIMK B 3JIEKTPOHHBIX CIIPABOYHBIX MU3JAHUAX: JICKTPOHHOM SHIIMKJIONICINH,
cloBapsix, B cetd IHTepHET, 3JIEKTPOHHBIX 0a3ax ¥ OaHKaX JaHHBIX.
OT160p 1 cpaBHEHHE MaTepHalia U3 HECKOJIbKHX UCTOYHUKOB (00pa3oBaTeIbHBINA PECypC CeTH
Nutepuer, DOP, TekcT yueOHUKA, TEKCT HAYYHO-TIOMYJISIPHOI TUTEpaTyphl)
CocTraBiieHH€ ¢ TOMOIIBIO PAa3TMYHBIX KOMIIBIOTEPHBIX CPEJICTB 00yUeHUs IJIaHa, TE3UCOB, PE3IOME,
aHHOTAIlMU, aHHOTUPOBAHHOTO 0030pa IUTEPATYPHI U JIP.
[ToaroToBKa BBHICTYIUICHHU U IOKJIAJOB C UCMOJIb30BaHUEM Pa3HOOOPA3HBIX HCTOYHUKOB
uH(pOpMaIINH.
Pemenne 3amauy.
BrinoaHeHre TECTOBBIX 3aJaHUIA.
[Touck uHpopmaIuu B C€TH UHTEPHET U COCTABJICHNUE CPABHUTENHHON TaOIUIII (0Opa3oBaTen bHbIN
pecypc cetu Untepuer, S0P, TekcT yueOHUKA, TEKCT HAYYHO-MIOMYIISIPHOM JINTEPATYPHI)
Buouwl desmenvrocmu na ochose socnpusimus obpasa:
[TpocMoTp 1 0OCcyx)aeHNEe YUeOHBIX (PUIEMOB, IPE3CHTAIIUN, POJIUKOB
Habmronenue 3a AeMOHCTpalusaMuy MIperogaBaTens
OObsicHEeHHE U UHTEpIpeTaIvs HabII0aeMbIX SBICHUN




Amnanu3 rpaduKoB, TabIHII, CXEM

N3yuyenue ycTpolicTBa MEXaHU3MOB U IIPUHIIMIA UX ICUCTBUSA

AHann3 IpOM3BOICTBEHHBIX CUTYalluii, CHTyaTHBHBIX 33]a4

W3yueHne mocne0BaTeIbHOCTH BBITIOTHEHUS ONepaIiHii

Ananu3 npoOJeMHBIX y4eOHBIX CUTYaIHHA

Buowl desamenvnocmu ¢ npakmuueckoii 0cHogoul:

[TocTaHOBKa OMBITOB ISl IGMOHCTPALIUH TPYIINE

[ToxroroBka u oopmMieHHE C TOMOIIBIO MPUKIIAJIHBIX IIPOTPAMM OOIIEro Ha3HAYCHHS PE3YIIbTaTOB
CaMOCTOSITEIIbHOW- pabOTHI B X0/1¢ YI€OHON M HayYHO-TIO3HABATEIBHOM eI TeIHbHOCTH
Brimonnaenue paboT mpakTukyma

[IpoBeneHue nccnea0BaTeabLCKOro 3KCIepuMeHTa

MopenupoBaHie U KOHCTPYHPOBAHHE

Pemienune skcriepruMeHTANBHBIX 331a4

Yder BOCIIUTATEIBHOIO NOTEHIHAJIA YPOKOB
PabGouass mporpamma cdopmupoBana c¢ yuerom DenepanbHOl pabodeil MpPoOTrpaMMbl
BOCIIUTaHMSI.

BocnurarenbHblil NOTEHIMAN IpeaAMETa «K XUMHS» PEATU3YETCS Yepes:

®  JCIOJIb30BAaHUE BOCITUTATEIBHBIX BO3MOYKHOCTEH COJIEpKaHUS yYEOHBIX MPEIMETOB IS
dbopmupoBaHUs Yy OOYYAIOIMHUXCA POCCHHUCKUAX TPATUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX W
COIMOKYJBTYPHBIX ILIEHHOCTEH, POCCHUICKOTO MCTOPUYECKOIO CO3HAHMS HAa OCHOBE
HUCTOPUYECKOTO MPOCBEIIEHUS; 0I00p COOTBETCTBYIOLIETO COJEPKAHUS YPOKOB, 3aJaHU,
BCTIOMOTATEIBHBIX MAaTEPUAIIOB, TPOOJIEMHBIX CUTYAIUH 11 0OCYKICHUH;

e BKJIIOYECHHE YUHUTENSIMU B paboure MporpaMMsbl Mo y4eOHBIM MpeIMeTaM, KypcaM, MOIYIISIM
LIEJIEBBIX OPHUEHTUPOB PE3YJIbTATOB BOCIIUTAHUS, UX YUYET B ONPEACICHUH BOCIUTATEIbHBIX
3a7a4 YpOKOB, 3aHSITHIH;

e BBHIOOP METOJIOB, METOAMK, TEXHOJOTUH, OKa3bIBAIOIIMX BOCIUTATEIbHOE BO3JEUCTBHE Ha
JIMYHOCTh B COOTBETCTBUU C BOCIIMTATEIbHBIM HICAIOM, LIENbI0 U 3a/Ja4aMU BOCIUTAHUS,
LEJIEBBIMUA OPUEHTUPAMHU PE3YJIBTATOB BOCIUTAHMS; PEATU3ALMIO IPUOPUTETA BOCIIUTAHHUS B
y4eOHOM e TeNbHOCTH;

e T[pUBICYCHHE BHUMaHMs OOY4AIONIMXCA K LIEHHOCTHOMY AacCIeKTy HM3y4aeMbIX Ha YpOKax
MPEIMETOB, SIBJICHUW M COOBITHI, WHUIMUPOBAHHE OOCYKIEHHI, BBICKa3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKH CBOEr0 JUYHOCTHOTO OTHOLICHHS K U3y4aeMbIM COOBITUSM, SIBIICHUSIM,
JMLaM;

® T[pPUMEHEHHWE UHTEPaKTUBHBIX ¢GopM  y4yeOHOW  pabOThl -  HMHTEUIEKTYaJbHBIX,
CTUMYJIMPYIOIIUX [MO3HABATEIbHYIO MOTHBAIMIO, UTPOBBIX METOJMK, TUCKYCCUH, JAIOIIMX
BO3MOHOCTh IPUOOPECTH OMBIT BEICHUSI KOHCTPYKTUBHOTO TUANIOTa; TPYHIOBON paboThI,
KOTOpasi y4UT CTPOUTh OTHOUICHHSI M JCWCTBOBAaTh B KOMaHJE, CIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBILUICHUS;

e mnoOyxaeHue oOyyaronmmxcs coONoAaTh HOPMBI TOBEIEHUS, MpaBHiia OOIIEHUS CO
CBEPCTHUKAMH U  TEJaroru4eckuMu  pabOTHHKaMH, COOTBETCTBYIOIIHME  YKIIAIy
0011e00pa3oBaTeNbHON OpraHu3allii, YCTAaHOBJIIEHHWE W TOIICPKKY J100poKenarenbHOU
aTMocdepsl;

® OpraHM3alfi0 HACTABHUYECTBA MOTHMBHUPOBAHHBIX U APYAUPOBAHHBIX OOYYAIOMIMXCS HaL
HEYCIMEBAIIMMUA OJHOKIACCHUKAMH, B TOM 4YHCIE C OCOOBIMH 00pa3oBaTEIbHBIMU
MOTPEeOHOCTSAMH, JAIOIIET0 00YYaIOIUMCS COIMALHO 3HAYMMBIN OMBIT COTPYAHUYECTBA H
B3aMMHOM ITOMOIIIH;

® VHHUIMHPOBAHUE ¥ TOJJICPKKY HCCIENOBATENIbCKOW  JEATENBHOCTH  O0yJaroImxcs,
IUIAHUPOBAHUE U BBINOJHEHUE MHIUBUAYAIBHBIX U TPYNIOBBIX IMPOEKTOB BOCIUTATEIBHOU
HANpPABJIECHHOCTH.

OTtim4uTeIbHbIE 0COOCHHOCTH Padoyei MPorpaMmMbl



Cooeporcanue padoueii npozpammsl He OTIMYACTCS OT cojepKaHus (denepaabHol paboueit
porpaMMbl OCHOBHOTO 00miero oOpasoBanusi «Xumusi (0a30BbIi ypoBeHB)» (s 8—9 kiaccos
oOpasoBatenbHbIX opranuzanuii). CoriacHo KajleHJapHOMY y4deOHOMY rpaduKy IIKOJBI Ha
M3yueHHe XUMUU B 8 KJlacce OTBOAUTCS 68 KajJeHJapHBIX YacoB, 2 4aca B HEJEIIO.

Ocobennocms Oannoul padoueli TPOTpaMMbl COCTOUT B TOM, UYTO PE3EPBHBIC YACHI
nporpaMmsl (3 yaca) pacrnpe/esieHbl Ha IOBTOPEHHE 3HaHUM 3a Kypc 8 Kiacca.

Ilnanoevix kKonmponvHbIX padom - 4, npakTudecKkux padoT - 6.

Cpoxu peanusayuu paoouei yueonou npozpammet’. 2023-2024 y4aeOHBIHN o1

Ilnanupyemblie pe3yJibTaThl 0CBOEHHS MPOrpaMMBbI 10 XMMHUHU HA YPOBHE OCHOBHOT'O 00I11eT0
o0pa3zoBanus
JINYHOCTHBIE Pe3YJILTATHI

JIuyHOCTHBIE pE3yJbTaThl OCBOEHHUS TMPOrPaMMbl OCHOBHOTO 0OIIEro o0pa3oBaHUs
JIOCTUTAIOTCSL B X0JIe OOYUEeHHsS] XMMUU B €IMHCTBE YY€OHOW M BOCIMTATEILHOW NIEATETHHOCTH B
COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMH, TPUHSTHIMA B OOIIECTBE MpaBWJIAaMU M HOPMaMH TIOBEJICHHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITUATM3AIINH 00yJIatOITHXCSI.

JIngHOCTHBIE PpE3yJAbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIIMH W PACIIMPEHHE OIBITa JEATEIHPHOCTH Ha €€
OCHOBE, B TOM YMNCJIC B YaCTH:

1) MaTpuOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUUYECKOMY M HAyIHOMY
HacjeAWio, TOHUMAaHUsA 3HAYCHUS XUMHUYECKOW HAyKH B IKHU3HHM COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HWHMOpMaImel 0 TEepeloBBIX JAOCTIKCHHUSIX M OTKPBITHIX
MHPOBOH M OTECUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTpOUCTBE MUpa
H 00IIeCTBA;

2) TpaXIaHCKOTO BOCITUTAHUSI:

MPEJICTABICHUS O COLUAIBHBIX HOPMaxX W MpaBUJIaX MEKJIUYHOCTHBIX OTHOLICHHH B KOJIJIEKTHBE,
KOMMYHUKAaTUBHOH KOMIIETGHTHOCTH B OOIIECTBEHHO II0JIE3HOM, Y4eOHOHMCCIIEI0BATEIIbCKOM,
TBOPYECKOM U JAPYrUX BHUIAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM
JESTEIPHOCTH TPH BBIIIOJIHCHUH YYEOHBIX, TO3HABATEIbHBIX 3aJ1a4, BBIMOJHEHUH XHMHUYECKHX
OKCIIEPUMEHTOB, CO3JIaHUM yYEOHBIX IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO H
B3aMMOITOMOIIIH B MPOIIECCE ITOM YUIECOHOM ACSATEIHPHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHNE
Y MOCTYNKH CBOUX TOBApPHUIIEH C MO3UI[MKA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUHN MTOCTYIIKOB;

3) UEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEUIECTBE M XMUMHUYECKOM pPEaKUUU, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO pPa3BUTUS HAayKH M COCTABIIAIOIIME OCHOBY U MOHHUMAHHS CYIIHOCTH
HAyYHOM KapTUHBI MHUpa, MPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIHL,
B3aMMOCBSI35X YEJIOBEKa C MPUPOIHOM CPesIoil, O PO XUMUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;
M03HABATEIbHbIE MOTHUBBI, HAPaBJICHHbIC HA MOJYYSHHE HOBBIX 3HAHHUM MO XUMHH, HEOOXOAUMBIE
Ui OOBSICHEHUs HAOMI0JaeMbIX TMPOIECCOB U SBJICHMI, MO3HABaTENbHOM, MH(OPMALMOHHOW U
YUTATEIHCKON KYIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIEHOM pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM  JUTEpPaTypod, JOCTYIHBIMH TEXHHYECKMMH CpEACTBAMH  HMH()OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEeHHI0O U TO3HAHUIO, JIO003HATENHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUI0, TPOEKTHOW M HCCIENIOBATENHLCKON JIEATEIHHOCTH, K OCO3HAHHOMY BBIOODY
HAMpPAaBJIEHHOCTH U YPOBHS OOy4YEeHHsI B TajbHEHIIEM;

4) popmupoBaHUS KYIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH »HW3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0pOBbIO, YCTAHOBKHM Ha
3I0pOBBIM  00pa3 KHU3HU, OCO3HAHME TIOCIENCTBUA W HENPHUITHE BPEAHBIX MPHUBBIUCK




(ynoTpeOyieHusT aJKOTOJIsI, HApPKOTHKOB, KYpeHHs), HEOOXOIUMOCTH COOJIOJCHUS TPABUII
0€30MMacHOCTH MPHU OOPAIEHUH ¢ XUMHYECKUMHU BEIIECTBAMU B OBITY M pPEAIbHOM JKH3HH;
5) TpyI0BOTO BOCIIUTAHMUS:
WHTEPEC K MPAKTUICCKOMY M3YYCHHIO Mpodeccuii u Tpyna pa3aIuvaHOro poja, YBaKEHUE K TPYAY U
pe3ynbTaTamM TPYJIOBOU JAEATEIbHOCTH, B TOM YMCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUN
[0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIAMBUIYAJBbHOW TPACKTOPUHM MPOJOJDKEHUS OOpa3oBaHUSA C
y9€TOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIESCTBEHHBIX HWHTEPECOB U
MoTpeOHOCTEeH, YCTIeIHON TPO(ECCHOHATBFHOM JISITEIBPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTb aJallTHPOBATHCS B IPO(PECCHOHATBHOM Cpee;
6) PKOJIOTUYECKOTO BOCIIUTAHMUSL:
9KOJIOTMUYECKH 11e11eco00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOUHUKY JKU3HHU Ha 3eMile, OCHOBE €&
CYIIECTBOBaHMS, IOHUMaHUE LIEHHOCTH 3JJ0POBOr0 U 0e30macHoro odpasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (M3MYECKOMY M MNCHUXUYECKOMY 3J0POBBIO, OCO3HAHUE LIEHHOCTH
coOirofieHNs MpaBUil OE30MacCHOTO MOBEAEHUS NMpHU padoTe C BEIIECTBAMHU, & TAKXKE B CUTYalUSX,
YTPOKAIOIIMX 37I0POBbIO U KU3HU JIIOJIEH;
CIIOCOOHOCTH TIPUMEHSATH 3HAHUSA, IMOJydaeMble TPU HU3YYCHHH XUMHH, Ui DPEIICHUS 3ajad,
CBSI3AHHBIX C OKPYXKAIIEH MNPUPOJHON Cpeloi, Uil TMOBBIIEHHUS YPOBHS HKOJOTHYECKOM
KYJIbTYpbI, OCO3HAaHMsI TJIO0ATHHOTO XapakTepa SKOJOTHMUECKHX MPOOJIeM W MyTeH WX penieHus
MOCPEJCTBOM METOJIOB XHMHH, SKOJOTHUYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS MM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLMAJILHON IIPAKTUKE.
MeTanpeaMeTHbIe Pe3VabTAThI

B cocraBe wmerampeaMeTHBIX pPE3yJabTATOB BBIACISIIOT 3HAYMMBIE 751 (OpMUPOBaHUS
MHPOBO33PEHHS OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHs, NMPHUHIUI, TUIOTe3a, (akT, CUCTEMa,
MIPOLIECC, SKCIIEPUMEHT U JPYroe.), KOTOpble HCIOIb3YIOTCA B €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUU W3 3TUX MpeAMETOB (GOPMHUPOBATH IMPEICTABICHHE O
L[EJIOCTHOM HAy4YHOW KapTUHE MHpa, W YHHBEpcajbHble yueOHble AeWcTBUs (TIO3HABATEIbHBIEC,
KOMMYHHMKATHBHBIE, PEryIATUBHbBIE), KOTOpble oOecrneuynBaioT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU e TEIbHOCTH.

Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE y4eOHbIe el CTBUS

baszosvie nocuueckue deticmeaus:

® VYMEHHUS MCIHOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUIEHUS MPU OCBOCHHM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUN (BBLACTSATh HMX XapakTepHble MPHU3HAKHU,
yCTaHABIUBAaTh B3aUMOCBSI3b C JPYTMMU TIOHATUSIMHU), HUCIOJB30BaTh TMOHSATUS IS
0OBsICHEHUS! OTAEIbHBIX (PAKTOB M SABJIECHUM, BHIOUpPATh OCHOBAHUSA M KPUTEPUU JUIS
KJIacCU(UKAUU XUMHYECKUX BEUIECTB U XMMHYECKUX PEaKIIMii, YCTAaHABIMBATh MPUYHHHO-
CIIEICTBEHHBIC CBSI3U MEXIY OOBEKTaMHM H3y4CHUS, CTPOUTH JIOTHUECKHUE PaCCYXKICHUs
(MHAYKTUBHBIC, TETYKTUBHBIE, [0 AHAJIOTUH), JIEJIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

e yMEHHE NPUMEHATh B MpPOIECCe MO3HAHUS TMOHATUA (IPEeIMETHBbIE M METallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENHU, UCIOIb3yeMble B XUMUU, TPEOOPA3OBLIBATH IIMPOKO
MpPUMEHSEMblE B XUMHUU MOJICIbHbIE TPEACTaBICHUS — XUMHUYECKUW 3HaK (CUMBOI
JJIEMEHTa), XUMHUYeckas (opMmyna W ypaBHEHHE XUMHUYECKOM pEakiuu — MpH pelICHUU
yueOHO-TM03HABATENbHBIX 33/1a4, C YUETOM 3TUX MOJIENbHBIX MPEACTABICHUHN BBISABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU HU3y4aeMbIX 00OBEKTOB — XMMHUYECKHX BEIIECTB
U XUMUYECKUX PEAKIMil, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYHHHO-CIEICTBEHHBIC
CBSI3U U IPOTUBOPEYHS B U3y4aeMbIX MPOLIECCAX U SIBJICHUSAX.
baszosvie uccneoosamenvckue deticmaus:

® YMEHHME MCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA IO3HAHHUS, a
TaK)K€ B KauyeCTBE OCHOBBI Ui (OPMHUPOBAHUS TUMOTE3bl MO MPOBEPKE MPABHILHOCTU
BBICKa3bIBAEMBIX CYXKICHHUIA;

e TmpuoOpeTeHre OMbITa MO TUIAHUPOBAHUIO, OPraHU3allMd W TMPOBEACHUI0 YYCHHUYECKUX
IKCIIEPUMEHTOB, yMEHHUE HAOII0aTh 32 XOJ0M IMPOIlecca, CAMOCTOATEIHHO TPOTHO3UPOBATh




€ro pe3ynbTar, GOopMyIupoBaTh 000OIIEHUS W BBIBOJALI MO pe3yiabTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIAHHOM padoTe.

Paboma c ungopmayueri:

® yMEHHWE BBIOMPATh, AHATU3UPOBATH U HHTEPIPETHPOBATH HHPOPMALINIO PA3INIHBIX BUIOB U
dopM TpenCTaBICHHS, NOIYY4aeMyl0 W3 pa3HBIX KMCTOYHUKOB (HAYyYHO-TIOMYJISIpHAS
auTepaTypa XUMHUYECKOTO COJEpXaHHs, CIpaBOuHble MocoOusi, pecypcsl MHTepHeTa),
KPUTHYECKH OI[CHUBATH MPOTHBOPEUYHUBYIO M HEJAOCTOBEPHYIO HH()OPMAIHIO;

® yMEHHUE IPUMEHSTh Pa3JIUYHbIE METOJbl U 3alpOChl IIPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JUIS BBITIOJHEHHUS! YYEOHBIX M MMO3HABATEIBHBIX
3aJad  ONMPEAENEHHOTO THNA, MPHOOpPETeHHWE OomnbiTa B OOJIACTH  MCIOJIB30BAHUS
MH(POPMAITMOHHO-KOMMYHUKAaTUBHBIX ~TEXHOJOTHH, OBIIQJICHUE KYJIbTYpPOH aKTUBHOTO
HCII0JIb30BAHUS PA3JINYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITENIbHO BbIOWPATh ONTUMAJIbHYIO
(dbopMy npezacTaBieHus UHPOPMALMKM U WIUTIOCTPUPOBATH PEllIaeMble 3a/1a4l HECTI0KHBIMU
cXeMaMu, AMarpaMMamHu, ApyruMu Gopmamu rpa@uku U uX KOMOMHAIUSAMU;

e YyYMEHHUE HCIIOJIb30BaTh M AaHAJIM3UPOBATh B Ipoliecce y4yeOHOM M HCCIIeN0BaTENbCKON
JESTeIbHOCTH HMH(POPMAILMI0 O BIMSHUM IMPOMBIIUIEHHOCTH, CEJIbCKOTO XO34WCTBAa U
TPAHCIOPTA HA COCTOSIHUE OKPYKAOIIEH MPUPOTHON CPEIBI.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHUS:
- YMEHHUs 3aJaBaTh BOMPOCHI (B XOJe Auaiiora W (WIM) JTUCKYCCHHU) TO CYIIECTBY OOCYXKIaeMO
TeMbI, (POPMYIHPOBATH CBOU MPEIIO0KEHUSI OTHOCUTEIHHO BBINIOJHEHUS IPEATI0KEHHOH 3a1a4u;
- YMEHHMs TNPEACTaBIATh MOJYYEHHbIE PE3YNbTAaThl MO3HABATEIBHOM JESITENBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTax; JellaTh MPE3CHTAlUI0 PEe3ylIbTaTOB  BBIMOJIHEHHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JabOpaTopHON pabOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOCKTA);
- yMeHusi ydeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMHM B COBMECTHON MO3HABaTEIbHOM U
HCCIIEIOBATENIbCKON eI TEIbHOCTH MPHU PEIIEHUN BO3HUKAIOLIUX MPO0IeM Ha OCHOBE y4éTa 00InX
MHTEPECOB U COTJIACOBAHUA MO3ULUN (0OCYKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIMS COBMECTHBIX JICHCTBHIL, ONpeielieHne KPUTEPUEB MO OLEHKE KauyeCTBA BBIITOJHEHHOM
paboTHI U ApyrHe).
PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE IeliCTBHS:
- YMEHHE CaMOCTOSTEIbHO OMPENeNsATh LU JCSITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BBIOMpPATh Harboee
3¢ deKTUBHBIE CIIOCOOBI PEIIeHUsI YYEOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEILHO COCTAaBJIATh
WIN KOPPEKTUPOBATh MPEUIOKEHHBIN alTOPUTM JCHCTBUI MpU BHIMOJHEHUU 33JaHUN C yYETOM
MOJIyYeHHUS HOBBIX 3HaHUI 00 wM3y4aeMblX OOBEKTaX — BEIIECTBAX W pEAKIHUAX, OLICHUBAThH
COOTBETCTBHUE MOJIYYCHHOTO Pe3yIbTaTa 3asiBICHHOH 1Ie]Id, YMEHHE UCIOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpe/ijlaraéMble B YCIOBUU 3aJJaHHI.
IIpeamerHble pe3yabTarbl

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOCHHUIO O00S3aTENbHOTO  COJICpIKAHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHON pabouell mporpamMmoi, BBIICISIIOT: OCBOCHHbBIE
o0yJaromuMuCs HayyHble 3HaHHsI, yMEHUS U CIIOCOOBI JIeHCTBUH, crienuduueckue Ui NpeJMeTHOMI
obnmactu «XuMUS», BHIBI AEATEIHLHOCTH MO TMOJTYYCHHUIO HOBOTO 3HAHMS, €r0 HHTEPIPETAIHH,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX U HOBBIX CUTYAIIHIX.

K koHuy oOyueHust B 8 Kjacce NpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxatb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:
- packpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSTHM: aTOM, MOJIEKYlla, XUMUYECKUN DIIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAasi ¥ MOJEKYIspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XMMHUYECKOTO 3JEMEHTa B COEIMHEHHMH, MOJISIPHBIM 0O0BEM, OKCHJ, KHUCIOTA,
OCHOBAaHME, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas peakKlus,
KIacCU(UKAIUs pPeaKIMii: pPeaKkui COCAUHEHUs, PEaKIUU Pa3lIoKEHUs, PEaKINH 3aMelIeHUs,



peaknuuu oOMEHa, 3K30- M HHIOTEPMHUYECKHE PEaKLUH, TEIUIoBOW 3(dekT peakiuu, sapo aToma,
AIIEKTPOHHBIA CJIOM aToMma, aTOMHas OpOHMTaj b, paJAWyC aroMa, XMMHYECKas CBS3b, MOJISIpHAs U
HENoJIApHasi KOBAJICHTHAsl CBsI3b, MOHHAs CBSA3b, MOH, KaTHOH, aHUOH, PacTBOp, MAccoBas J0Jid
BelllecTBa (MPOIEHTHAs KOHILIEHTpALKs) B PaCTBOPE;

- WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHATUI U IPUMEHATh 3THU MOHITHS NIPU
ONMCAHUU BEUIECTB U UX MIPEBPAILCHUI;

WCTOJB30BaTh XHUMHYECKYI0 CHMBOJIUKY JUJIsl COCTaBJCHHS (OpPMYNT BEUIECTB M YpaBHEHUH
XUMHUYECKUX PEAKLIMI;

- ONpEAENsATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIEHUS
JJIEMEHTOB B OMHApPHBIX COEIUHEHMSIX, MPUHAJIEKHOCTh BEUIECTB K ONpeAEIEHHOMY Kiaccy
COeMHEHUH 1o GopMyaaM, BHI XUMHUYECKOW CBS3M (KOBAJICHTHAS M MOHHAS) B HEOPraHUYECKUX
COE/IMHEHUSX;

- packpbiBaTh cMbica [lepuoanueckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUPOBATh TOHUMAaHUE
MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX JJIEMEHTOB OT UX IIOJIO)KEHUS B
[leproguueckoil cucreMe, 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEeHHUsI, 3aKOHa ABOraJipo;

- ONHUCBHIBaTh M XapakTepu3oBaTh TaONMMuHyl0 (opmy Ilepuoauueckoil cCUCTEMBI XMUMHUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moArpynna (A-rpymnma)» u «mobouynas noarpynna (b-
IpyIIa)», Majible U OOJbIINE MEPUOJIbI, COOTHOCUTH 0003HAUYEHUs, KOTOPhIE UMEIOTCS B TaOJHIle
«Ilepnognueckass cucrteMa xumudeckux odnemMeHtoB J[. WM. MenzaeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, oOliee Ynucio
AJIEKTPOHOB U pacnpeiesieHUue X MO IEKTPOHHBIM CIIOSIM);

- KIaccu(UUMpoBaTh XMMHYECKHE 3JIEMEHTHI, HEOPraHMYeCKHUe BELIECTBA, XMMHUYECKUE PeaKIuu
(TI0 YKCy U COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIECTB, MO TETUIOBOMY 3P deKTy);

- XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIAcCOB,
MOATBEpK/Iasi ONMHMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUI COOTBETCTBYIOIIMX XHMHUYECKHX
peaKIuii;

- IPOrHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTaBa, BOZMOYKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAILEHU B PA3INYHBIX YCIOBHUSX;

- BBIYUCIIATH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB, MAacCCOBYIO JOJIIO
XMMHUYECKOTO d3JieMeHTa Mo (opMylie COEIMHEHMs, MAacCOBYIO JIOJII0 BEIeCTBa B pPacCTBOpE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKInu;

- IPUMEHATH OCHOBHBIE ONEpAIMU MBICIUTEIBHON AEATEeIbHOCTH — aHaJIU3 U CUHTE3, CPaBHEHHE,
000011eHre, cuCTeMaTH3aluI0, KIACCU(UKAIUIO, BBISBICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€H —
JUIS U3y4YEHUS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIUi, ECTECTBEHHO-HAYYHbIE METO/IbI [IO3HAHUS
— HaOmI0ZIeHNe, U3MEepEHUE, MOICTTUPOBaHNE, SKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH );

- ClieloBaTh MpaBUJIaM MOJB30BAaHUS XUMUYECKOW MOCYH0N M 1ab0opaTOpHBIM O00OpYyIOBaHUEM, a
TaKKe MpaBUJIaM OOpaleHHs ¢ BEIIECTBAMH B COOTBETCTBHUH C MHCTPYKIMSIMH IO BBIIOJIHEHUIO
1ab0paTOPHBIX XMMHUYECKUX OIBITOB MO TMOIYyYEHHI0 M COOMpPAHHUIO Tra3000pa3HBIX BEIIECTB
(Boopoda ¥ KHUCIOPOZa), MPHUTOTOBICHUIO PACTBOPOB C OMNpEAETIEHHOW MaccoBOM mosei
pacTBOpEHHOTO BEIIECTBAa, IUIAHUPOBATH U MPOBOAWTH XUMHUYECKUE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO pacTBOPOB MIEJOYEH M KUCIOT C TOMOINBIO HHAMKATOpPOB  (JIaKMYC,
beHondTanenH, METUIOPAHXK U APYTHE).



Temamuueckoe njianupoeanue

Ne Pa3zpen/Tema KonnuecTn O6opynoBanue 30P
0 4acoB, (ucnosib3yemMble
OTBOINMOE pecypcsbi)
Ha
OCBOCHHEC
TEMbI
Pa3nen 1. IlepBoHayaibHbie XuMuyeckue noHsatusi (20 yacon)
Tema 1.1. Xumus — easricnasn oonacmo ecmecmeo3HAHUA U NPAKMUYECKOTL
deamenbHOCmU Yenosexa (5 uacoes)

1 | IIpeamer xumuu. Ponab xumuu B 1

JKU3HU 4eJoBeKa. Tena u BelecTna.
2 | IloHsiTHe O METO/IaX ITO3HAHUS B 1

XUMHH
3 | Ilpakmuueckasn paboma Nel: " 1

Ilpasuna pabomot 6 1abopamopuu

u npuemsl 0bpawjerus ¢

1abopamopHuiM 00opyoosaruem'
4 | Yucrele BelIeCTBa U CMECH. 1

CriocoOnI pazneneHus: cMmecei
5 | Ilpakmuueckasn paboma No2: 1

«Pa3zoenenue cmeceii (na npumepe

OUUCKU NOBAPEHHOU CONL)»

Tema 1.2. Bewsecmea u xumuueckue peaxyuu (15 uacos)
6 | ATOMBI M MOJIEKYIIBI. 1 http://him-school.ru -
Bupryanbnas
Xumnueckas [kona

7 | XuMu4ecKue 2J1eMeHThI. 3HAKU

(CUMBOJIBI) XUMHUYECKUX

AJIEMEHTOB.
8 | IIpocThie M CIIOKHBIE BEIECTBA. 1 [Tpubop aust https://edu.skysmart.ru/

ONBITOB C - HHTE€PAKTUBHAsA
terpanb SkySmart
ANEKTPUIECKUM
TOKOM

9 | ATOMHO-MOJIEKYISIPHOE YUCHHE.
10 | 3aKOH IOCTOSHCTBA COCTaBa 1 http://festival.1septemb

er.ru/ - ypoku u
[pE3eHTANH

BellecTBa. XuMudeckas popmyna.
BaneHTHOCTh aTOMOB XMMHUYECKUX
JJIEMEHTOB.




11

OTtHocuTenbHast aTOMHas1 Macca.
OTtHocuTenbHast MOJIEKYIsIpHAs
Macca.

12

MaccoBasg 10151 XMMHUYECKOTO
3JIEMEHTA B COEIUHEHUM.

13

KomnuectBo Bemntecrsa. Mouib.
MougnspHas macca.

14

duznyeckre 1 XUMHUYIECKHE
SIBJICHUS. XMHYCCKast pcaKknus.

Hatuuk pH

http://festival.1septemb
er.ru/ - ypoku u
Npe3eHTaun

15

[Ipu3Haku 1 ycnoBUs MPOTEKAHUS
XUMHUYECKUX PEAKIIUH.

Jatumk
TeMIepaTypbl
IUIATHHOBEIN

16

3aKoH COXpaHEHUsT MaCChl
BCIIICCTB. XUMHUYECKUE YPaBHCHHUA.

17

Brramcnenne kogmdecTBa, MacChl
BEIIIECTBA TI0 YPAaBHCHUSIM
XUMHUYECKUX PEAKIINH.

18

Knaccudukanus xumMmuaeckux
peaknuii (CoeTuHeHus,
pa3oKeHus, 3aMelleHns, 0OMeHa)

https://edu.skysmart.ru/
- MHTCpAKTUBHAs
terpaas SkySmart

19

M.B JIoMOHOCOB — Y4EHBIN-
sHIuKIonequcT. O0o0IIeHNE U
cUcTeMaTu3alys 3HaHUH.

Becnl
AJICKTPOHHBIC

http://him-school.ru -
Bupryanbnas
Xumuueckas [kona

20

Konmponwvnas paboma Ne 1 no
meme: " Bewecmea u xumuveckue

pearkyuu "'

Pa3nen 2. BaxkHeiimne npeacraBuTe/in Heopranudeckux Bemects (30 yacoB)

Tema 2.1. Bo3oyx. Kucno

00. Ilonsamue 06 oxcuoax (6 uacoes)

21

Bo3nyx — cmeck razos. CocraB
Bo3ayxa. Kucnopona — ayeMeHT u
npocToe BemecTBo. O30H.

1

[Tpubop mis
OTIpEJICIICHUS CO-
CTaBa BO3/yXa

https://edu.skysmart.ru/
- UHTE€paKTHUBHAas1
terpaap SkySmart

22

duznuecKkue 1 XUMUYECKUE
CBOWCTBA KUCIIOpOJIa (PeaKIuu
okucieHus, ropenue). [lonstre 06
OKCHJIaX.

23

Crnioco6bl mosryyeHHst KUCI0poa B
71a00paTOPHH U TPOMBIIIIEHHOCTH.
IIpumenenne kucaopoa.

24

TennoBoit 3¢ ekt Xumuueckoit
peaKiuu, NOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
peaxkumax

25

TornuBo (HeTh, yrojb U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI
€ro IPeJOTBPALICHHUS.

JlaTunk
TeMIepaTypbl
IJTIATUHOBEIN




26 | IIpakmuueckas paboma Ne3: " 1 http://www.chemnet.ru
Ionyuenue u cooupanue - Hopran
. " (G yHIaAMEHTAITEHOTO
KUCIOpoOa, uzydenue e2o c8OUCma
XUMHUYECKOI'O
obpasoBanust Poccun
Tema 2.2.Booopoo. llonamue o kuciomax u connax (8 uacos)
27 | Boaopo — 9JIEMEHT | TIPOCTOE 1 http://festival. 1septemb
BemecTBo. Haxoxaenue B er.ru/ - ypoxu u
IIpe3eHTalun
IpHUpOJIC.
28 | ®du3nyecKue U XUMHYECKUE 1
cBolicTBa Bojopoxa. Ilpumenenue
BOJIOPO/IA.
29 | Ilousarue 0 KUCIOTAX U COJISX. 1 http://www.probaege.e
du.ru IMopran Enunsiit
SK3aMEH
30 | CriocoOsl moTydeHus BOJOPOIa B 1
J1a00paTopuH.
31 | Ilpakmuueckas paboma Ne4: " 1 http://www.chemnet.ru
Ionyuenue u cooupanue 600opooa, - Hopran
. " (byHIIaMEHTaIBHOTO
usyueHue e2o c8oUCms
XUMHUYECKOT O
obpaszoBanus Poccun
32 | MonspHbIit 00bEM ra30B. 3aKOH 1 http://www.chemnet.ru
Asoraspo. - [opran
(byHIIaMEHTaIBHOTO
XUMHNYECKOI'O
obpa3zoBanus Poccun
33 | Beruucienus o0b€Ma, KOITHYECTBA 1
BEIllECTBA rasza 1o €ro U3BeCTHOMY
KOJIMYECTBY BEIIECTBA UK 00BEMY
34 | Beruucienust 00bEMOB ra3oB 10 1
YPaBHEHUIO PEaKIIMK Ha OCHOBE
3aKOHA OOBEMHBIX OTHOIICHHUM
razoB
Tema 2.3.Booa. Pacmeoput. Ilonamue 06 ocnosanusx (5 uacos)
35 | ®usnueckue U XUMUUECKUE 1 JlaTuuk http://him-school.ru -
CBOWCTBA BOJIBI. TeMIIEpaTyphl BupryanbHas
. Xumnueckas [lkomna
TJIATHHOBBIN
36 | CocraB ocHoBanwii. [Tonstue 06 1 http://festival.1septemb
TIPe3CHTAINN
37 | Bona kak pacTBOpHUTEIIb. 1
HaceimenHbie 1 HEHACHITIICHHBIC
pacTtBopbl. MaccoBasi 1014
BEII[ECTBA B PaCTBOPE.
38 | Ilpakmuueckas paboma Ne5: " 1 Awuanus u cuntes — | http://www.chemnet.ru

IIpucomosnenue pacmeopog ¢
onpeoeneHHOl MAcCcoBol Joell
pacmeopenHo2o gewecmaa’

MCTObI U3Yy1UCHUS
CoCTaBa BOJbI.

- [TopTan
(byHIaMEHTaIBHOTO
XUMHUYECKOTO




obpasoBanust Poccun

39

Koumponvnas paboma Ne 2 no
meme: " Kuciopoo. Booopoo.
Booa"

Tema 2.4. Ocnoenvie knaccot

Heopzanuueckux coeounenuil (11 yacos)

40

Oxcunpl: cocTaB, KiaccupuKkamms,
HOMEHKIIATypa.

1

https://edu.skysmart.ru/
- UHTCPpAKTUBHAs
terpaas SkySmart

41

[Tonyuenue u xumnyeckue
CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

42

OcHOBaHUS: COCTaB,
KJaccuukaius, HOMEHKIATypa.

Hartuuk pH,
n103aTop 00BEMaA
JKUJKOCTH,
OropeTka, JaT4nK
TEMIIEPTYPhI
IUIATHHOBBIM,
JIaTYMK JTaBJICHHA,
MarduTHas
MeTITajiKa

43

HonyquHe U XUMHYCCKHUEC
CBOMCTBAa OCHOBAHUI

44

Kucnoter: cocras, knaccudukarmus,
HOMEHKJIaTypa

Hatuuk pH

45

[TosydeHnne nu XuMHYECKHE CBOM-
CTBa KUCJIOT

46

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI NOJTYYCHHS, XUMUYECKHE
CBOWCTBA.

47

Ilpakmuueckas paboma Ne6: "
Pewenue sxcnepumenmanbrvix
3a0ay no meme « OCHOBHblLE KILACCHI
Heop2aHu4yeckux coeOuHeHut»

http://www.chemnet.ru
- [Topran
(byHIaMEHTaIbHOTO
XMMHUYECKOT0
obpasoBanust Poccun

48

I'enetnueckas CBS3b MEXIY
KJIacCCaMH HEOPraHUYECKUX
COEIUHEHUI.

http://www.probaege.e
du.ru Ilopran Exnusrit
OK3aMCEH

49

O000I11IeHNE U CUCTEMATH3AL[MSI
3HAaHUU

50

Konmponvnasa paboma Ne 3 no
meme: " OchosHble K1accol
Heop2aHuieckux coeouHenut "'

Pazgen 3. Ilepuoanyecknii 3aK0OH ¥ IEPHOAUYECKasi CHCTEMAa XHMHYECKHX 3JieMeHToB /I,
N. MenaeneeBa. CTpoeHne arToMOB. XUMHYeCKasl CBA3b. OKMCIANTEIBbHO-
BOCCTAHOBHMTE/IbHBIE peakuuu (15 yacoB)

Tema 3.1.. Ilepuoouueckuil 3aKoH u NEPUOOUYECKAA CUCHEMA XUMUYECKUX dlemenmos /1.
HU. Menoeneesa. Cmpoenue amoma (7 uacos)




51

[TepBbie MOTBITKU KIIACCH(PUKAITUU
XUMHYECKUX 37eMeHTOB, IloHsaTue
O IpynIax CXOIHbIX JIEMEHTOB

52

IIepuoanueckuit 3aK0H U
[Iepnoaunueckas cucrema
XUMUYECKUX deMeHToB J[.U.
MeneneeBa

http://festival.1septemb
er.ru/ - ypoku u
Mpe3eHTAIUH

53

[Iepuoasl, rpynmsl, MOATPYIIIIEI

54

Crpoenue atromoB. CocTaB
aTOMHBIX saep. M30TomsI.

http://him-school.ru -
Bupryansnas
Xumnueckas Ikona

55

CtpoeHnue AIeKTPOHHBIX 000JI0UeK
aTOMOB JIEMEHTOB
[Tepnognueckoit cucremsr /.M.
MeneneeBa.

56

XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA MO €Tr0 IMOJIOKEHHUIO B
[Tepnoanueckoii cucreme J[. 1.

Menneneena.

57

3nauenue [lepuoauyeckoro 3akoHa
JJIA paSBI/ITI/Iﬂ HaYKI/I nu HpaKTI/IKI/I.
J.N. MenpeneeB - y4€HbI,
TeJIaror ¥ TpaKJaHuH.

http://www.probaege.e
du.ru IMopran Enuubrii
SK3aMCEH

Tema 3.2. Xumuueckasn céaszv. OkuciumenbHo-eoccmanosumelibiole peakyuu (8 uacos)

58 | DIIEKTPOOTPHUIATEILHOCTH ATOMOB 1 Jatauk http://him-school.ru -
XUMHYCCKHUX DJIEMEHTOB. TeMIEpaTyphl BupryansHas
. Xumnueckas lkomna
TJIATHHOBBIM,
JTATIAK
TEeMITepaTyphl
TepMOTapHBII
59 | MoHHast XuMUYeCKast CBS3b. 1
60 | KoBaneHTHas nmojspHas 1 http://festival.1septemb
XUMUYECKasl CBS3b. er.ru/ - ypoku n
MIPE3EHTALMH
61 | KoBaneHTHas HenoJsspHas 1
XUMUYECKas CBA3b.
62 | CreneHU OKHCIICHUS. 1 https://edu.skysmart.ru/
- HHTE€PAKTUBHAsA
terpanb SkySmart
63 | OKUCIUTENBHO- 1 http://www.chemnet.ru
BOCCTaHOBUTECIIbHBIC PCAKIUH. - [opran
(hyHIaMEHTAIEHOTO
XHUMHUYECKOTr O
obpazoBanust Poccnn
64 | OKUCIHTEIN U BOCCTAHOBUTEIIH. 1




65 | Koumponvuas paboma Ned 1
«Cmpoenue amoma. Xumuueckas
C653b)»

IMoBTopenue kypca xumnu 3a 8 kiace (3 yaca)

66 | AHamu3 KOHTPOJIBHOHN pabOTHI. 1
[ToBTOpEHME OCHOBHBIX BOIIPOCOB
Kypca XUMUH.

http://www.probaege.e
du.ru IMopran Enuubrii
S9K3aMEH

67 | [loBTOpEeHNE OCHOBHBIX BOIIPOCOB 1
Kypca XUMHH.

http://www.probaege.e
du.ru IMopran Enunbrit
S9K3aMEH

68 | UroroBslii ypox 1

http://www.uroki.net

Onucanue MaTepuaIbLHO-TEXHUYECKOI0 M Y4eOHO-MeTOAUYeCKOro odecneyeHust

Paboueii nporpamMmmbl

Oo6opynoBaHue ¥ IPHOOPLI

1. Tadauubl NOCTOSTHHbBIE:

IIepuoguueckas cucrema xumuueckux anemenTos J[.M1.Menzneneesa
PactBOpUMOCTb KUCIIOT, OCHOBAaHHUH, COJIEN B BOJIE U Cpea
ONEeKTPOXUMUIECKUN P HAIIPSDKEHUH METaIIIOB

[paBuna o Th npu pabote B XMMUUECKOM KaOHHETE

Oxpacka HHAUKATOPOB B PAa3IMYHBIX Cpeaax

2. TaGauubl AeMOHCTPALMOHHbIE:

AJITOPUTMBI OTIPE/ICICHHUS TUIIA XUMUUECKOHN CBSI3U B BEILIECTBE
AmdoTepHbIe COeTMHEHHS

I'eneTnyeckas CBsA3b KIACCOB HEOPraHUYECKUX COCTUHEHUI
3aKOHOMEPHOCTH M3MEHEHHUS CBOHCTB aTOMOB X0 TJIaBHBIX ITOATPYIIT
Honnas cBsi3b/MoHHBIE YpaBHEHUsI PeaAKIHA

KauecTBeHHBIE peakiyii Ha KATHOHBI 1 aHHOHEI

Kucnorsr

Knaccupukarust XMMHIeCKIX peaKIuii

OKHUCTUTETFHO — BOCCTAHOBUTEIHHBIE PEaKIHH

Oxpacka HHANKATOPOB B PAa3IMIHBIX Cpeax

Oxcuasl

OcHoBaHUs

CBoiicTBa OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COSTMHEHHHA
Comnn

CooTHOIIIeHHE MEXOY pa3IMIHBIMHA TUITAMUA XuMHueckoi cBs3u/ KoBaneHTHas CBS3b

CocraBlieHHe Ha3BaHUI HEOPTAaHNYCCKUX BEUIECTB

CocraBnenue HopMys OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COCANHEHMI

CocraBieHHe XUMHYECKIX ypaBHEHUH
CreleHb OKHCIIEHUS
TuIbl XUMUYECKUX PEAKIHIA

XapakTepHucTHKa 371eMeHTa 110 ero nonoxennto B IICXD J. M. Menneneea

AMpoTepHbIe THAPOKCHIIBI
3aKOH COXPaHEHHMS IJEKTPUIECKOT0 3apsiaa
CKOpOCTb XUMHUYECKHX PEAKIHN




Crpoenue aroma u [lepuogndyeckuii 3aKoH

XUMHUUECKUE CBA3U

XuMHdecKast U 3JIeKTpoXuMuIecKast Kopposun/ CrocoObI 3aIUThl METAJUIOB OT KOPPO3UH

3. JemoncTpanuoHHubie Mmatepuajbl/ Kosnexkuuu:

W3BecTHsIKM

KaMeHHBI# yroip 1 poxyKThl ero nepepadoTku

MuHepaiisl ¥ TOpHBIE TOPOAHI (B 3 — X 9acTsX):

OCHOBHBIE BUJIBI IPOMBIIIJIEHHOTO CHIPBs: 4acTh 1. ChIpbe sl YepHOH MeTalnypruu; yacTb 2. Celpbe Ul IBETHOU

MeETaJUTypruu

ITouBa u ee cocTaB

Topd

IlIxana TBepmocTH

AroMUHUI

Meransl

MeraJuibl U CIUIaBhI

Paznarounsiii Matepuai K KoJuteKun « MHUHepassl ¥ TOpHBIE IOPOABD» IS Kypca XUMHUU.

Crekyio 1 u3aenus U3 CTeKia B 2-X 4acTsx

UyryH u cranb

4. XuMu4yecKue peakTHBBI:

- MpocThble BemlecTBa (AIIOMUHHMN MeTaJUTMuecKuil (TpaHynbl), aTIOMUHHH MeTauTMueckuil (Mopomiok), Opom

(ammynbl), JKelIe30 BOCCTAHOBIIEHHOE (TIOPOIIOK), HOJ KPUCTAIIMUECKHH, Kadui MeTaJUIMYecKui, KalabLuil

METAJUTMICCKUH, TUTUI METaJUTHYSCKUM, MarHUH METa/UTHUECKHi (TIOPOIIOK), Meb (IPOBOJIOKA) , OJIOBO

MeTaJIMYecKoe, CBUHEI (TpaHylibl), cepa dyieMeHTapHas, pochop KpacHbIM, IIMHK METAJUIMYECKHH (TpaHyibl), IIMHK

(TIOpOIIIOK);. — OKCHABI (ATIOMUHUS OKCHJI, Oapus okcua (IEPOKCHT), BOIOPOIa MEePeKuch, xene3a (I11) okcum, kanpius

OKCHJl, MarHusi OKcHH, Mmapranua auokcua, menu (II) oxcun (rpan.); - ocHoBaHMsi (amMMmHak 25%-if BOIHBIM,
0apusi THAPOKCHU/I, KaJusl THIPOKCHUI, KBS TUIPOKCHUI, HATPUSI TUIPOKCH); - COJIH (XJIOPHIBI: ATFOMHHHS

XJIOpHZ, aMMOHHUsSI XJopua, O0apus xyopun, xeneza (III) xmopun, xamust XJIOpH, KajbLUs XJIOPHI, JIUTUS XJOPHI,

Maraus xsopua, mapranua (II) xmopun, menu (II) xmopun, HaTpus xmopun (moBapeHHas conb), ceunia (II) xmopuz,

LIMHKA XJIOPUJ; TaJOreHUAbl: Kaius Houua, HaTpusi GTOpHI; Cyab(aThl: allOMUHUS CyiIb(aT, aMMOHHUs Cynbdar, 6apus

cynbgar, xeneza (II) cynbdar, kanus ruapocynbdar, Kanblus cyibdar, MarHus cyiabdar, mapranua (II) cymedar,

menu (II) cynbdar, Hatpus cynbdar, nukens (II) cynbdar, nuHka cynbdar; cynbGUTH: HATPUS CYIbGUT; HUTPATHL:

QJIIOMHMHMS HUTPAT, aMMOHHMS HUTPAT, Oapys HUTPAT, Kalus HUTpAT, KaJblUs HUTPAT, cepedpa HUTPAT, CBUHIIA HUTPAT;

¢dochare: kanus ¢docdar, xamus QocdaT omHO3aMENICHHBIN, Kanus (ocdaraBy3aMelieHHbld, Kanbiuus ¢ocdar

OJHO3aMelICHHbIH, HaTpus (ocdar; kKapOOHATHI: KU KapOOHAT, KaJus THIpOoKapOOHAaT, KajbLUs KapOOHAT, KabIUs

kapOoHat (Mmen), Maruusi kapooHat, kapbonat menu (II), muruapokcokapOoHaT (MaaXxuT), HATPUsI KapOOHAT; HATPHS

rujpokapOoHaT (IHIeBasi COJa); CUIIMKATHI: HATPUIl KPEMHEKHCIbI MeTa 9-BOJHBINA; COSAMHEHUs] XpOMa: aMMOHHI

JBYXPOMOBOKHUCIIBIM, Kalui [BYXPOMOBOKHUCIIBIM, KaJdui XPOMOBOKMCIBIM; COSAMHEHHS MapraHua: Kajlui

MapraHIOBOKHCIBIHA, Ipodee (HKeIe30 CHHEPOANCTOE, KAl POJAaHH, KaJIHif )KeIe30CHHEPOAUCTHIN, KUCIIOTHBIH XpOM

TEeMHOCHHHH, HaTpHUs THOCYJIb(haT); - KHCJIOTHI (MHHEepaJbHbIe): a30THAs KMCIIOTA, opTohocdopHast KUCIOTa, CepHas

KUCJIOTA COJIAHAs KUCIIOTa; - HHAMKATOPbI: OymMara MHAMKATOpHAs JIAKMYyCOBasi HEHTpaibHas, OymMara MHIMKaTOpHAs

yuuBepcanbHass pH 0-12, Oymara wunHgukatopHas QeHondranenHoBas, JaKMOHI, METHIOBBIH OpaHKEBBIH,

¢denongranenH, GyKCUH OCHOBHOM; - MaTepHaJbl (AKTHBUPOBAHHBIA yroib, allOMHHHN (IIPOBOJOKA), BaTa, U3BECTh

HATPOHHAs, KaJblUs KapOWa, Kaiublusi KapOoHaT (Mpamop), mapaduH, npoOKH pe3nHOBbIE, (QUIBTPBI OyMajkKHBIE,

(uKcaHAIBL: COIAHASA KUCIOTa, KApOOHAT KaJvs, [aBeieBasi KUCIOTa).

5. [IpuGopsbl 1 YCTAHOBKH /15l XHMHUY€ECKOT0 IKCIIePUMEHTa (CTaIlioHapHbIe TPUOOPHL: HAarpeBaTelb I KOJo)

6. JleMOHCTpPaUMOHHBbIE CHEUUATM3MPOBAHHBIE NPHOOPLLANMAPATEI M NPHHALIEKHOCTH JUISI MOHTAXKA

ycTaHoBok (ammapat Kumma, TepMOMEeTpEI XUMHIECKHUE)

7. JIabopaTopHbie npuOOPHI A y4yaluxcsi (Becsl yaeOHbIe — HaOOp TP HETIONHBIHN, CITUPTOBKA Ta00OpaTOpHAs)

8. HaOopbl mocyabl M NPUHALIEKHOCTEH CHENMAJILHOrO Ha3HAYeHHMs (IepXaTenb Uil NpoOHpoK, (akoH-

KalleNbHUIIA, ITaTUB IS IPOOUPOK, IIMATENh Y3KUH)

9. Mocyaa paas [eMOHCTPALUMOHHBIX W JIA0OPATOPHBIX ONBITOB M NPAKTHYECKHMX 3aHATHii: BOPOHKH

KOHYCOOOpa3Hble, KOIOBI KOHWYIECKHE, KOJMOBI KPYTJIONOHHBIC, KOMOBI IUIOCKOIOHHBIC, KOMIUIEKT MEPHOH IOCYIbI

(UMITMHAPEL, MEH3YPKHW), CKISIHKM Ui XPAaHEHHS pPacTBOPOB, PEAKTHBOB, NMPOOWPKH, CTaKaHBl XMMHYECKHE, YaIIKH

KPHCTAJUTN3AI[MOHHEIC;

10. IIpuHAIIe:KHOCTH AJISI ONMBITOB: JIOXKKH, IITIATENH, 32)KAM BUHTOBOM, JIOKKA JUIS COKUTAHHUS BEILECTB, HUXPOMOBAs

MEeTIs ¢ Jiep)KaTenieM, INWIIBI THIeIbHBIC, TMAJOYKH CTEKIISTHHBIC, TPYOKH COCIMHUTENBHBIC, NPHHAUICKHOCTH W3

KepaMuKH U Qapdopa (cTymka, THTENh, Yallla BHIIApHBaTeNbHAs), HaOOp MmpoOok (mpoOka - KamenbHUIlA, TpoOKa

TTyXas, IpoOKa co HITamesIeM), CBeUH napauHOBBIE,

11. HaGop npuHAIEKHOCTEH I X03AHCTBEHHOM IesITeJIbHOCTH U TeXHHKHU 0€30MacCHOCTH B Ka0MHeTe XUMUH:

JIOCKa ISl CYIIKH JJa0OpaTOPHOH MOCYIbI, €PIIH 11 MBIThSI TOCYIbI, HOXKHHUIIBI, IEPYATKH PE3HHOBBIE.



12. OGopynoBanme mnentpa «Touka pocta»: J[latTuynk TeMmmepaTypbl IUIATHHOBBIA, JAaTYUK TEMIIEpaTyphl
tepmonapHeiid, [Ipubop mist ompeneneHust cocrtaBa BO3JyXa, BEChl JJEKTpoHHBIE, [Ipmbop M1t ombiToB ¢
ANEKTPUYECKUM TOKOM, JIaTUHK AJIEKTPONPOBOIHOCTH.

Cnucok MeToIMYeCKNX M Y4eOHBIX NOCOOUIl, MCN0JIL3YeMbIX B 00pPa30BATEJILHOM Mpollecce
1. YueOHble MaTepHAJIBI IJIsS YUEHHKA
e  VueOnuk Xumus. 8 kiacc. s obmeodpazoBaTenbHbIX opranusaimii / O. C. I'adbpuensyH, WU.I'. Octpoymos, C. A.
CnangxoB — M. : IIpocsemenue, 2019.
2. MeTonuuecKkne MaTePHAIBI ISl YYUTEIs
e [IpumepHas pabouasi IporpamMMa OCHOBHOIO 00IIero 00pa3oBaHus Mo XUuMuH (it 8—9 Ki1accoB 00pa3oBaTEbHBIX
opranusarmii), Mocksa, 2021
e  Xwumus. Paboune nporpammel. [Ipenmernas muaus yueonnkoB O. C. 'abpuensna, 1. T'. Octpoymosa, C. A.
CnankoBa. 8—9 ximaccsl : yued. mocobue st odrieodpaszosar. opranmzamuii / O. C. I'abpuensH, C. A. CnagkoB —
M. :IIpocsemenue, 2019.
o  KOHTpOJIBbHBIC U POBEPOUHbIC PAOOTHI IO XUMUH
e Pabouas terpanp k yueOHuky «Xumus. 8 kinacc » ['adpuensna knace. O.C.
e Terpaap Ui Ja0OpaTOPHBIX OMBITOB W mpakTthueckux pador. 8 wmace/ O. C. T'abpuensH, W.B.AkceHoBa,
N.I".OctpoymoB
o COopHuku 3amau u ynpaxkunenuit: 8 kinacc/ I'adbpuensa O.C., Tpuryouak 1.B.
3. DO0P u pecypcol cetn UHTEpHET:
http://www.fipi.ru TTopran ®UIN — OenepanbHplii HHCTHTYT MMEIATOTHYECKAX H3MEPEHHUIH
http://www.probaege.edu.ru Iopran Enunsiii sx3aMeH
http://www.uroki.net — pa3paGoTku ypOKOB, ClICHAPHH, KOHCIIEKTHI, IOYPOYHOE TNIAHHPOBAHHE;
http://festival.1september.ru/ - ypoku u npe3enraimuy;
http://infourok.org/ — pa3paboTku ypoKOB, MPE3EHTAIIHH.
http://www.alhimik.ru/ - AJXUMHK OXWH W3 JIy4OIMX CAHTOB PYCCKOS3BIYHOTO XHMHYECKOro HMHTepHeTa
OpI/IeHTI/IpOBaHHbIﬁ Ha y‘-II/ITCJ'Iﬂ n y'-IeHI/IKa, npenoaaBaTeiid U CTy}IeHTa
https://edu.skysmart.ru/ - uatepakTuBHas Terpaap SKySmart
http://www.chemnet.ru - [Toptan hyHIaMEHTAIBHOTO XUMHIECKOTO 00pa3oBaHus Poccun

Jluer nonmoJIHeHUH M U3MEHEeHu |

Hara ConepxaHue U3MEHEHUS PexBusuthnl IMToamnuce numa
BHECEHUS JTOKyMeHTa (1ara u BHECIIIETO
W3MEHEHU No mipukasza) 3aIuCh



http://www.fipi.ru/
http://www/
http://www/
http://www.uroki.net/
http://festival.1september.ru/
http://infourok.org/
http://www.alhimik.ru/
https://edu.skysmart.ru/
http://www.chemnet.ru/

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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