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HHOACHUTEJIBbHAA 3AIIUCKA

[IporpaMMa 1Mo XMMHU Ha YpOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHMs COCTaBJIEHA HA OCHOBE
TpeOOoBaHUl K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, mpexacraBieHHblx B @I'OC OO0, a Takke Ha OCHOBE (eaepaibHONW pabouei
POrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPETNOJIaBaHusl YIeOHOro mpeaMeTa « XuMus» B
oOpa3oBareibHbIX opranu3anusx Poccuiickoin @enepamu.

[IporpaMmMa 1o xuMuu Ja€T MpeACTaBIeHHE O UENiX, OOmed cTparerud 0O0y4eHHs,
BOCIIUTAHUS W PAa3BUTHS OOYYalONIMXCA CpPEACTBAMH Y4eOHOTO TMpeAMeTa, YCTaHABIMBACT
00sA3aTeNIbHOE TPEIMETHOE COAEpIKAHME, INPEAYCMaTpPUBAET paclpeleieHUe €ro o Kiaccam Hu
CTPYKTYpHUpOBAaHME 110 pa3[esiaM U TeMaM IpOorpamMMbl IO XUMHH, ONPEIENIAET KOIUUECTBEHHbIE U
KAYeCTBEHHbIE XaPAaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh HU3YUYCHHS
XUMHUH C YYETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH yueOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOYYaIOLINXCs, ONpPENeNIeT BO3MOKHOCTH NpEAMEeTa I peau3aliu
TpeOOBaHUIl K pe3yibTaTaM OCBOCHMS OCHOBHOW OO0pa30BaTelIbHON IPOrpaMMbl Ha ypOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl, a TakKe TPeOOBaHUM K pe3ysibTaTaM OOy4YeHHs] XUMUU Ha YPOBHE
Hene M3ydeHus IMpelMeTa W OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATENbHON AESITEITbHOCTH
00yyJaromerocs 1o OCBOCHUIO0 y4eOHOT0 COACpKaHUS.

3HaHUE XUMHH CIIY>)KUT OCHOBOH UIsi (pOpMHUPOBaHMS MHUPOBO33pPEHHS O0YYaroIIerocs, ero
MPEJICTAaBICHUI O MaTepUalbHOM €IMHCTBE MHPA, BAKHYIO POJIb UTparoT (popmupyemble XUMUei
MPEJICTABICHHUS] O B3aUMOIIPEBPAILICHUSX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B MPUPOJE, O MYTAX
pemeHust  TA00ATBHBIX  NPOOJEM  YCTOWYMBOTO  PAa3BUTHA  YEJIOBEYECTBA —  CHIPHEBOA,
HHEPreTUUECKOM, MUIEBOM U HKOJIOTUYECKON 0€3011acHOCTH, MPOOJIeM 3paBOOXPAHEHNUS.

N3yuenue xumuu:

CIOCOOCTBYET peaju3alliid BO3MOKHOCTEH JUIsi caMOpPa3BUTHS M (OPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 0011el U (QYHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B ()OPMUPOBAHUE MBIIUIEHUS U TBOPYECKHX CIOCOOHOCTEW OOyyarommxcs,
HABBIKOB X CaMOCTOSITEJIbHON YUeOHOH 1eATeIbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX
YMEHHH, HeOOXOIUMBIX KaK B MOBCEAHEBHOMN KH3HH, TaK U B TPO(HECCHOHATILHOM e TeNIbHOCTH;

3HAKOMHT CO CHENU(UKON HAYyIHOTO MBIIICHHUS, 3aKIaIbIBAET OCHOBBI IIEIOCTHOTO B3IJIsI/IA
Ha €IMHCTBO TPUPOJBI U YEJOBEKa, SBJISETCS OTBETCTBEHHBIM JTanoM B (OpMHpPOBAHUU
€CTECTBEHHO--HAy4YHON ITPaMOTHOCTH 00y4aroIINXCs;

CHOCOOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYUYHBIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B IKOJIOTMUECKOE 00pa30BaHUE 00YYaIOLTHXCS.

JlanHble HampaBieHHs B OOYYEHHMM XHMHHM OOECHEeUMBAIOTCS CHEHU(PUKON coaepKaHus
y4eOHOro MpeaAMeTa, KOTOPbIN SBJISETCS MeJarornyecky aJanTHpPOBAaHHBIM OTpakeHHueM 0a30BOM
HayKHd XMMHUU Ha ONpeeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO OOIero oOpa3oBaHHsS OPHEHTHUPOBAH Ha OCBOEHHE
00yJaronMMUCS CHCTEMBI TIEPBOHAYAIBHBIX MOHSATHH XMMHH, OCHOB HEOPraHMYECKOW XUMUU W
HEKOTOPBIX OTJICIBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:KaHHsl MPOrpaMMBbI MO XUMHU CPOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoga Kk e€ usydeHuro. CopepkaHHME CKIIAIBIBAETCS M3 CUCTEMBI IMOHATHH O XMMHYECKOM
AIIEMEHTE U BEILLECTBE U CUCTEMBI MOHATUI 0 XUMUYecKol peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIMITY MOCIEI0BATEIILHOIO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKHUX
MIPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonuueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIUAIIIH BEIIECTB B PACTBOPAX.

TeopeTnyeckue 3HAHUA PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKU IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBIITOTHSIS
byHKIUN OOBSICHEHUST U TMPOTHO3MPOBAHUSI CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH MPaKTHYECKOTO
MIPUMEHEHUS U MOTYUYEHUS U3yUaeMbIX BEIIECTB.

OcBocHHE TMPOrpaMMBI IO XHMHH CHOCOOCTBYeT (OPMHUPOBAHUIO TMPEICTABICHHUS O
XUMUYECKOM COCTABJISIIOLIEH HAy4YHOM KapTUHBI MHpPAa B JIOTUKE €€ CHCTEMHOW MPUPOJIbI,
LHEHHOCTHOTO OTHOLICHHS] K HAyYHOMY 3HAHHMIO U METOJaM IO3HAHMs B Hayke. M3ydyenue xumuun
MPOUCXOUT C MPHUBJICUYCHUEM 3HAHHUIA U3 paHee M3YUYCHHBIX YUeOHBIX mpeameToB: «OKpyKaromui
Mup», «bronorus. 5-7 xnacced» u «Dusnka. 7 Kiace.

[Tpu mM3ydyeHUH XUMUU TPOUCXOAUT (GOPMUPOBAHME 3HAHMI OCHOB XMMHUYECKON HayKd Kak
00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTHUECKOM /1eATEIHbHOCTH YeJIOBeKa U KaK OJHOTO W3
KOMITOHEHTOB MUPOBOU KYJIbTYpPHI. 3a7a4a y4eOHOro mpeMera COCTOUT B (POPMUPOBAHUH CHUCTEMBI
XUMHUYECKHX 3HAHWA — BOKHEUITUX (PAKTOB, MOHSATHH, 3aKOHOB U TEOPETUYCCKHUX ITOJIOKCHHIA,
JOCTYIHBIX 0000IICHUI MUPOBO33PEHUYECKOT0 XapaKTepa, A3bIKa HAyKu, B MPUOOLIEHUH K HAYYHBIM
METOJIaM MO3HAHUS MIPU U3YUYECHUHU BEIECTB U XUMHUECKHUX PeaKkiuii, B JOPMUPOBAHUHU U PA3BUTUHU
MO3HABATCIIGHBIX YMEHMM W WX TNPUMEHEHHWH B y4eOHO-IIO3HABAaTEIbHOW W  y4eOHO-
WCCJICIOBATEIILCKON JIeATEIbHOCTH, OCBOCHHUH IPABWII 0E30MacHOTO OOpaIlleHus] C BEIISCTBAMHU B
MOBCEHEBHOM KHU3HH.

[Ipy u3yuyeHUM XHMMHUH Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs Ba)XHOE 3HAUCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (GOpMHpPOBAHME HWHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM0OOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEILbHOMY NMPUHATHIO PEIICHUM, CIIOCOOHON ananTUPOBATLCSA K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HampaBJIEHHOCTh OOYy4YeHHS Ha CHCTEeMAaTH4YecKoe MPHOOIIeHHe OoO0yJarommxes K
CaMOCTOSITEJIbHOW TO3HABaTEIbHON JeATEIbHOCTH, HAyYHBIM METOJaM IMO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIIUIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— oOecreyeHre YCJIOBHM, CIIOCOOCTBYIOMIMX MPHOOPETEHUI0 OOYYaIONIMMUCS OIbITa
pa3HOOOpa3HON JAEATeNbHOCTH, TMO3HAHWS U CAMOMO3HAHMS, KIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITENbHOCTH;

— ¢opmupoBanue oO0IIeH (PYHKIIMOHAIHPHOW M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YUCJIe YMEHUU OOBSICHATH M OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO0 MUPA, UCTIONb3Ys 3HAHUS U OIIBIT,
MOJTy4YeHHBIE MPU U3YYCHUU XUMUH, IPUMEHSITH UX MPHU PEUICHUH MPoOIeM B TOBCETHEBHOMN KU3HU
Y TPYAOBOM JEATEIBHOCTH;

— ¢dopmupoBaHHe y OOYyYarOMIMXCS TyYMaHUCTHYECKUX OTHOIIECHWHN, TTOHMMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHWUW ISl BBIPAOOTKH DKOJIOTMYECKH I1E€JIeCO00Pa3HOTrO TMOBENCHUS B OBITY H
TPYAOBOM AEATETLHOCTH B IEJISAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYIKAOIIEN TPUPOIHOUN CPEbL;

— pa3BUTHE MOTUBAILIUU K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA
OCHOBE YCBOCHHS 00IIeUYeTIOBEUECKHUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIIS U
HaIPaBJICHHOCTH JaJbHEUIIEro 00ydeHUsI.

OO0miee yncaO0 4YacoB, OTBEAEHHBIX ISl M3YYCHHS XUMHH HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiser 136 dacoB: B 8 kimacce — 68 dacoB (2 yaca B Heneno), B 9 kinacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumun. Posib XuMHUM B KU3HU Ye0OBeKa. XUMHS B CUCTEME HayK. Tela U BemecTsa.
®du3nueckue CBOMCTBA BEIIECTB. ArperarHoe COCTosiHuE BeliecTB. [loHsTHE 0 METO1axX MMO3HAHUS B
xuMuud. Yucteie BemniecTBa U cmecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKUE A1eMEeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocTbie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmyna. BajgeHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHas aToMHas Macca. (OTHocHUTENbHAas MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBsI3b KOJIMYECTBA, MACChl U YHCIIa
CTPYKTYPHBIX €IMHUII BeulecTBa. Pacy€rel mo GpopMysiam XUMHUECKUX COCTMHEHUH.

duznyeckue W XUMHUYECKHE SBJICHMS. XHUMHUECKas peakuuss U €€ MpPU3HAKU. 3aKOH
COXpaHEHUS MaccChl BellecTB. XUMHUYeCKHWe ypaBHeHus. Kiaccupukanus XUMUYECKHX peakiuit
(coemuHeHus, pa3I0oKeHHs, 3aMeITeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOH MOCY/IO#, MpaBwiaMu paboThl B Ja0OpaTOPUH U MpHEMaMH
oOpaieHuss ¢ 7a0OpaTOpHBIM O0OpYIOBaHHEM, H3y4YeHHE M OmNHcaHue (U3MUYECKUX CBONCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOMoneHue Qu3ndeckux (TUIaBIeHHUE BOCKA, TasHHUE JIbJA,
pacTHpaHue caxapa B CTYIIKE, KUIIEHHE M KOHAEHCAlUs BOJbl) U XUMHUYECKUX (FOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBUE Mella ¢ KUCJIOTON) sIBIEHUH, HAOI0AeHe U
ONKCaHHE NMPHU3HAKOB MPOTEKAaHUS XMMHUYECKHX peakuui (pas3io’keHHe caxapa, B3auMOeWCTBUE
CepHOW KHCIOTBl C XJIOpUAOM Oapus, pasznoxenue ruapokcuna meau (1) nmpu HarpeBanuwm,
B3aUMOJIeHCTBHUE kee3a ¢ pactBopom coiu Menu (Il), n3yuenue crocoOOB paszieneHus CMecei: ¢
MOMOUIbI0 MarHuTa, (PUIbTPOBAaHUE, BbIIApUBAHME, AUCTUIUIALNA, XpoMmarorpadus, MpoBeleHUE
OUMCTKHA TMOBAapE€HHOM coyM, HaAOMIOJIEHUE M ONUCAaHHE pe3yJIbTaTOB IPOBEACHUS OIBITA,
WITIOCTPUPYIOIIET0 3aKOH COXPaHEHHs MacChl, CO3JaHNe MOEIeH MOJIeKyJ (IIapOCTEP>KHEBBIX ).

Baskueiiiue npeacTraBuTe/ I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 37eMEHT M NPOCTOE BELIECTBO.
Haxoxpaenue kucnopoga B npupoje, pU3Mdeckue M XMMHUYECKHE CBOMCTBA (PEaKIMU TOPEHMUS).
Oxcunpl. Ilpumenenue kucnopoga. CrnocoObl MOMYyYEHHMs KHUCIOpoJa B J1aOOpaToOpuu U
npoMmblieHHOCTH. KpyroBopot kuciopoma B mpupoge. O30H — amioTponmHas MoauduKaius
KHCIIOPOJIA.

TeroBoit 3ddexT XuMHUYecKol peakuuu, TEPMOXMMUYECKHE YpaBHEHHUS, D3K30- H
DHAOTEPMUYECKUE peakuuu. TOIuMBO: yrojib M MeETaH. 3arpsA3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOT'O CIIOS.

Bognopon — anemeHT u npocToe BeecTBo. HaxoxaeHnue Boopoaa B mpupose, Gpusnueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTyueHus. KucioTs! u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopel. HaceliieHHble U
HEHACBIIIEHHbIE PACTBOPHI. PacTBOPUMOCTD BeleCcTB B Bojie. MaccoBast 10151 BEIIeCTBA B pacTBOPE.
Xumuueckue cBoilcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOAE U B KU3HHU YEIIOBEKA.
KpyroBopot Bozsl B ipupojie. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOI.



Knaccudukanust wHeopranmueckux coeauHenuid. Oxcunpbl. Krnaccudukanus OKCHIOB:
cojieoOpa3zyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIe) U HecosneoOpasyromue. Homenkmnarypa
OKcUJI0B. DU3nNUeCKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyuenue okcuioB.

OcHoBanus. Knaccudukauuss ocHOBaHMi: IMIENOYM M HEPACTBOPUMbBbIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. ®PuU3MYECKHME W XHUMHYECKHE CBOMCTBa OCHOBaHMi. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucinor. Dusnueckue W XUMHUYECKUE
cBoiicTBa kuciot. Psag aktuBHoctu metauioB H. H. bekerosa. [losyyenue Kucior.

Comu. Homenkiarypa coseil. dusznueckue u XUMHUYECKHe cCBoicTBa cotieid. [lomydeHue
COJICH.

['eneTnyeckasi CBA3b MEXKIYy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeelieHne COJIepKaHUs KHUCIOpOJa B BO3JAyXe, IMOJydYeHHe, COOMpaHHe,
pacrio3HaBaHUE W H3YUYEHHUE CBOWMCTB KHCIOPOJa, HAOIIOACHUE B3aUMOJICUCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHMsSI BO3HUKHOBEHHUS U TMPEKpaIleHUs TOpeHus (Toxkapa), O3HAKOMJICHHE C
o0Opa3laMu OKCHUJIOB U OIKMCAHUE UX CBOWCTB, MOJy4YEHHE, COOMPAaHUE, paClIO3HABAHUE U H3yUeHUE
CBOHMCTB Bojopoaa (TopeHue), B3auMmojaeicTBue Bomopona ¢ okcugom meau (1) (Bo3moxkHO
UCIIOJIb30BAaHUE BHJICOMATEPUAIIOB), HaOMIOJeHHE OOpa3OB BEMIECTB KOJIMYECTBOM | MOIIb,
UCCIICIOBAaHNE OCOOCHHOCTEH  PACTBOPEHHS  BEIIECTB C  PA3jIMYHON  PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAENEHHOM MAcCOBOM JI0J€Hl PacTBOPEHHOrO BEILIECTBA,
B3aMMOJICICTBHE BOABI C MeTajulaMd (HaTpHueM U KalbleM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE OOpA3IOB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB,
HaOJIOZICHUE W3MEHEHHUsI OKPACKHM HWHIWKATOPOB B pacTBOpax KHUCIOT W IIEIOYeH, H3yueHue
B3anmojeiicTBus okcuna meau (1) ¢ pacTBopom cepHOIl KUCIOTBI, KUCIOT C METaJUIaMU, PEaKIUit
HEWTpanu3aluu, NOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METajula APYrUM U3
pacTtBopa COJHM, pelIeHHe OHKCIEPUMEHTANBHBIX 3a7ad 1o TeMme «BaxHelimme Kiacchl
HEOPTaHWYECKUX COCTUHECHHIN.

Ilepuoauvecknii 3axoH u Ilepuoamyeckas cucrema xumuyeckux djiaementos JI. H.
MenpeneeBa. CTpoeHne aroMoB. XMMH4YeCKas CBA3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbBIE
peaxkiuun

[lepBble MOMBITKH KJIACCU(PUKAIMU XUMUYECKUX DJIEMEHTOB. [loHSATHE O TpymIax CXOIHBIX
AIIEMEHTOB (IIETIOYHBIE U IIEIIOYHO3EMEIbHbIE METaJUIbl, TalOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(pOoTepHbIe OKCUABI i TUAPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuoauueckas cucremMa xuMmuueckux odiementoB J[. U
MenneneeBa. KopoTkonepuoanas u anuHHonepuonHas @opmbl Ilepuonudeckoil  cucTeMbl
xumuueckux dnemeHToB JI. M. MenneneeBa. Ilepuonbt u  rpynnbl. Du3nueckuid CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI DJIEMEHTA.

Crpoenue aroMoB. CocTtaB aroMHbIX saep. M3oronsl. DnexkTponsl. CTpoeHHE 3JIEKTPOHHBIX
obonouek aromMoB mepBbIX 20 xumMuyeckux dieMeHTOB Ilepmommueckorr cuctemsr . U.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA MO ero mojoxkeHuto B Ilepuoamueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHsI PaJiiyca aTOMOB XHMHUUYECKHX 3JIEMEHTOB, METAUTMYECKUX W
HEMETaJUTMYECKUX CBOMCTB MO TPYIIIIAM U MTEPHUOIAM.

3nauenue [leproanueckoro 3akona u [leprognyueckoi cuCTEMbl XUMUYECKHUX 3JIEMEHTOB IS
pa3BuTHsA HayKu U npaktuku. [. . Mennenees — y4€HbIN U IpakIaHNH.



Xumuueckas CBSA3b. KoBanentnas (monsipHas " HETOJIsIpHAS) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okuciaeHusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl okuciaeHus u
BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3IloB BEIIECTB METALIOB M HEMETAJIOB, B3aUMO/ICHCTBHE THIPOKCH/IA IIMHKA C
pacTBOpaMH  KHCJIIOT W IIeJo4Yed, TMPOBEIACHUE ONBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (rOpeHue, peakiiuu pas3ioKeHUs, COSTUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU M3YYEHUM XUMHUU B 8 KJIACCE OCYUIECTBISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHSTHH, TaK W MOHSATUHN, SBISIOMINXCS
CHUCTEMHBIMU U1 OTAEJIBbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01re ecTeCTBeHHO--HAYYHbIE TIOHATHS: HAy4YHbIN (DaKT, THUIOTE3a, TEOPHs, 3aKOH, aHAU3,
CUHTE3, KIacCHU(PUKAIMs, TMEPHOJUYHOCTh, HAONIOACHHE, JKCICPHUMEHT, MOICINPOBAHNUE,
U3MEPEHHE, MOJICIIb, SIBJICHHE.

®usnka: Marepusi, aToOM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWI, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, SJICKTPUUECKUN 3apsiji, BEIIeCTBO, Teslo, O00BEM, arperatHoe
COCTOSIHME BEIEeCTBa, Ta3, (U3MUECKUE BEJIIMYMHBI, €IUHHUIIBI H3MEPEHUs, KOCMOC, IUIAHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE TOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYeCKas peaKkuust

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema XuMuueckux oanemeHtos [J[. WM.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKUX HJIIEMEHTOB
MEpPBbIX TPEX MEPHOJIOB, Kaius, Kajdblldd W UX COCAMHEHUNW B COOTBETCTBHHM C IOJIOKEHHUEM
sneMeHToB B lleproauyeckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BemlecTBa: BHUIbl XWMHUYECKOW CBSI3M. THUINBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTBH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUTMUECKON PEIIETKU U BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XHMHYECKHE CBOMCTBA
BEILECTB, OTHOCAILMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHMYECKUX COCAMHEHUMN, T€HETUYECKasl CBS3b
HEOPraHUYECKHUX BEILECTB.

Knaccudukanuss XuMHUUECKUX PEaKIWil MO pa3IudYHbIM TMpU3HAKaM (IO YHUCIYy M COCTaBY
YYaCTBYIOIINX B PEAKIIMH BEMIECTB, MO TEIUIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTETICHEH OKHCIICHUS
XUMHUYECKHX 3JIEMEHTOB, [0 00PAaTUMOCTH, M0 YYACTHIO KaTalnu3aTtopa). DK30- U SHIOTEPMHUYECKHE
peaklu, TePMOXUMHYECKUE YPABHEHHUS.

[TonsitTue o ckopoctu Xxumuyeckoi peakiuu. I[lonsTre 00 oOpaTHMMBIX M HEOOPATUMBIX
XUMUYECKHUX peakiusax. [[oHaTHe 0 TOMOTeHHBIX U T€TePOTCHHBIX peaknusx. [loHsTHe o kKaramuse.
[lonsiTue 0 XMMHUYECKOM paBHOBecUU. DAKTOPHI, BIUSIONIME HA CKOPOCTh XMMUYECKON PEAKINH U
MOJIOKEHNUE XUMUYECKOTO PABHOBECHSL.

OKHUCIATENbHO-BOCCTAHOBUTEBHBIE  PEAKIIMU, OSJIEKTPOHHBIM  OaJlaHC  OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peaknuu. CoCTaBlIeHHE YpPaBHEHHH OKUCIUTEIHHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOJIb30BAaHUEM METO/Ia IIEKTPOHHOTO OanaHca.



Teopust 3JIEKTPOJMTUYECKOW AUCCOIUALIMU. ODJIEKTPOJMTHI U HEDJIEKTPOJUTHL. KaTHOHBI,
AQHUOHBI. MeXaHu3M JMCCOLMALMY BEIIECTB C PA3JIMYHBIMU BHJIAMU XUMHUYECKOH cBA3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakunu noHHoro obmeHa. YciaoBHsI MPOTEKAaHUS PEAKIMil MOHHOTO OOMEHA, MOJIHbIE U
COKpaIlléHHbIE HMOHHBIC ypaBHEHUs peakiuid. CBOMCTBA KHCIOT, OCHOBaHUWA W COJIEH B CBETE
MPEJICTABICHUIA 00 AIEKTPOIUTHIECKON nucconmanuu. KadecTBeHHbIC peakiiuy Ha HOHBI. [loHsTHE
0 THJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJISAMH KPUCTANIMYECKUX PEIIETOK HEOPraHMYEeCKHUX BELIECTB —
METaJUIOB M HEMETAJJIOB (Tpaduta U anMasa), CIIOKHBIX BEIIECTB (XJIOpUAA HATPUs), HCCIEJOBAHUE
3aBHCUMOCTH CKOPOCTH XHMHYECKOW pEakUdd OT BO3JACHCTBUSA PA3NUYHBIX  (HaKTOPOB,
UCCJIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipollecca AMCCOIUAIMHN  KHCIOT,
nienoued MW coneil (BO3MOXKHO HCIOJIb30BaHME BHUJEO MAaTEpHaliOB), IMPOBEACHHUE OMBITOB,
WITIOCTPUPYIOIIMX TPHU3HAKK MPOTEKaHWs pEeaknuid HOHHOrOo oOMeHa (oOpa3zoBaHHME Ocaika,
BbIJIEJICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WIUIOCTPUPYIOIIUX HMPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEaKIUil (TOpeHHe, pPeaklUH pPa3oKEeHHs, COCTUHEHHs), paclo3HaBaHUE
HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0 KAa4eCTBEHHBIX pEaKIHil Ha HWOHBI, peIIeHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO6mas xapakTepucTuka rainoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTETICHU
okucinenua. CTpoeHne W (U3NYECKUE CBOICTBA MPOCTHIX BEIIECTB — TajlOreHOB. XHUMUYECKUE
CBOIiCTBa Ha TmpuMepe xJopa (B3aMMOJEHCTBHE C MeTajllaMd, HEMETaulaMHy, IIeJIouaMu).
XmopoBogopoa. ComnsiHas KHCIIOTa, XMMHUYECKHE CBOWCTBA, MOJyYyeHUE, MpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOPOJA HAa OpPraHM3M ueloBeKa. BaxneWinue XJIOopuabsl U UX HAXOXKIEHUE B
IIPUPOJIE.

Ob6mass xapaktepuctuka 3yeMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune M (U3NYECKUe CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJIITIOTPOITHBIE MOJAU(PHUKAIIMK KUCIOPOAA U Ccepbl. XUMHUECKUE CBOMCTBA CEPHI.
CepoBoniopoJ1, CTpoeHue, (puzndeckre U XuMuueckue cBoictBa. OKCUABI cepbl Kak MpeACTaBUTEIH
KHUCIOTHBIX OKcuJoB. CepHas KHUCIIOTa, (U3MYECKHME M XHWMHUYECKHME CBOilcTBa (oOmiMe Kak
MPEJICTaBUTENs Kilacca KUCIOT M crenuduyeckue). XUMUUYECKHE peakluu, Jie)allue B OCHOBE
IPOMBIIIJICHHOTO Croco0a MmosyuyeHust cepHoil kucnotel. IIpumenenue cepHoil kuciaotsl. Comu
CepHOM KHUCIIOTHI, KAUeCTBEHHas peakuus Ha cynbdaT-uoH. HaxoxaeHue cepbl U e€ COeUHEHUN B
npupose. XUMHUYECKOE 3arps3HEHHE OKpY’Kalollell cpeibl COEIUHEHUSIMU cepbl (KHCIOTHbBIE
JOKIIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 Mpe0TBpaIleHNUS.

OOmast xapakrepucTtuka »ds1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapaKTepHbIE CTETIEHU OKHCICHHS. A30T, pacpoCTpaHEHHE B MIPUPOJIE, GU3NUECKHE U XUMUYECKUE
cBoiictBa. KpyroBopoT asora B mpupone. AMMHaK, ero (u3MyecKue M XUMHUYECKHE CBOMNCTBA,
nojrydyeHue u npuMmenenue. Conu aMMOHMS, UX (PU3HUECKHUE U XMMHYECKHE CBOMCTBA, IPUMEHEHHE.
KavecTBeHHast peakiuss Ha HMOHBI aMMOHMs. A30THas KHUCIIOTa, €€ TodydyeHue, (U3n4ecKue M
XMMHUYECKHe CBOMCTBa (00OlIMe Kak TMpeicTaBUTENsl Kjacca KHCIOT W CHelU(HUYECKHe).
Hcnonp30BaHrWe HUTPATOB U COJIEH aMMOHMS B KaueCTBE MUHEPAJIbHBIX yI00peHui. Xumuueckoe
3arpsi3HEHNE OKPY KaoIel Cpellbl COEAMHEHUSIMU a30Ta (KUCIOTHBIE 10K/IU, 3arpsi3HEHNE BO3/1yXa,
nouBkl U BomoéMoB). docdop, amnorponueie Moaudukauu Gocdopa, Puandeckue U XUMHIECKUE
cBoiictBa. Okcun docdopa (V) u dochopnas kucnora, puU3MUECKUEe U XUMHUYECKUE CBOWCTBA,
nosydyeHue. Mcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPAIBHBIX YI00pEHUH.



O6mas xapakrepuctuka daeMeHTOB |VA-rpynmel. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIICHHs. YTJIEepoJ, auIOTPOIHBbIE MOAM(UKALNHU, PacpOCTpaHEHHE B
npupoze, pu3ndeckne U XUMHUYECKHe CBOMCTBA. Ajpcopbums. KpyroBopor yrieponaa B NpHpOJE.
Oxkcunpl yriepona, ux (u3nueckue U XMMHYECKHE CBOMCTBA, ACHCTBHE Ha KUBBIE OPraHU3MBbl,
HOJTy4YeHHe M MpPUMEHEHHE. DKOJIOTHYECKHE MpOOJIeMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUI0TEe3a T100aThbHOr0 TMOTEIUICHHS KITMMaTa, TapHUKOBBIN d(h(eKT. YTonbHas Kuciaora u e€ o,
X (U3NYECKUE U XUMHUUYECKUE CBOMCTBA, MOJNyYeHHE M NMpuMeHeHne. KauecTBeHHas: peakiuus Ha
KkapOoHaT-uoHbI. Vcnonbp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIILICHHOCTH U CEIBCKOM
XO035MCTBE.

[lepBoHayanpHbIe TMOHATHA OO0 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSAX YTiepoja
(MeraH, 3TaH, 3TUJIEH, AllETUJIEH, 3TAHOJI, INIMLEPHUH, YKCyCHasl Kuciora). IIpupoaHpie HCTOUHUKH
YTJIEBOJOPOAOB (YIrodib, IPUPOIHBINA ra3, HEPTH), MPOAYKTH UX MEepepadoTKu (OCH3UH), UX POJIb B
ObITYy M TpOMBIIUICHHOCTH. [loHSTHE O OMOJIOTMYECKHM BaXKHBIX BEIIECTBAX: JKUPAX, OenKax,
yIIeBOJax — W MX pOJIM B JKU3HU ueloBeKa. MarepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEAMHEHUHN.

Kpemuuii, ero ¢usnueckue u XHMHUYECKHE CBOICTBa, TMOJy4YeHHE U MPUMEHEHHUE.
Coenunenus kpemHust B ripupoze. O0uiue npeacrasienus 06 okcuae kpemuus (1V) u kpemHueBoi
kuciore. CUIIMKAThl, UX UCIOJB30BaHUE B OBITY, B POMBIIUIEHHOCTU. BaxkHellue crpouTenbHble
MaTepuaibl: KepaMHuKa, CTEeKJIO, IE€MEeHT, OeToH, xene300eroH. IIpobiembl Oe3omacHOro
UCIOJIb30BaHUS CTPOUTENBHBIX MAaTepUAIOB B TOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3ll0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOM KHUCIIOTHI, MPOBEIECHUE
Ka4eCTBEHHBIX PEAKIMi Ha XJIOPUA-WOHBI M HAOIIOJCHHE MPHU3HAKOB WX IMPOTEKAHHS, OTBITHI,
oTpaxkaromue (QU3NYECKHe U XUMHUYECKHE CBOMCTBA TaJOT€HOB M WX COEIUHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHUAEOMATEPHUATOB), O3HAKOMIIEHHME C o00paslamu XJIOpPHUIOB (TaJOreHH]IOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl M €€ COeAMHEHHUSIMHU (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPHAIIOB),  HAOJIOJIeHWE  Mpolecca  OOyrIMBaHWA ~ caxapa  IOJ  JEHCTBUEM
KOHIIEHTPUPOBAHHON CEPHON KHCIOTHI, M3y4YeHHE XHUMHUYECKHX CBOWCTB pa30aBICHHON CEpHOM
KHUCTIOTHI, MPOBEJIEHWE KAYeCTBEHHON peakuuu Ha cyibpaT-MOH U HAOJIOJeHHE MpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUecKMMM CBOICTBaMHM a3o0Ta, ¢gocdopa U UX COEIUHEHUH
(BO3MOXHO HCIIONb30BaHHE BHAEOMATEpUaioB), oOpa3laMu a30THBIX U (PochOpHBIX yAOOpeHUi,
nosydyeHue, CoOOupaHue, pacrlo3HaBaHue U U3yYeHHe CBOWCTB aMMHUaKa, MPOBeIeHNEe KaueCTBEHHBIX
peakiuil Ha HOH aMMOHUA U ¢ocdaT-uoH U U3yUeHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI ¢ MENbI0 (BO3MOXKHO HCIOJIb30BAHHE BUIAEOMATEPUAJIOB),
U3y4YeHHE MoJieled KpUCTAIUIMYEeCKUX pemEToK anmasa, rpadura, ¢ysuiepeHa, 03HaKOMJIEHHE C
IPOIIECCOM  a/ICOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM
IpOTHBOra3a, MOJy4YeHHe, coOMpaHMe, PAacClO3HABaHUE M H3YUYEHUE CBOMCTB YIJIEKHCIOIO Tasa,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-WOHBI U H3yU€HHUE MPHU3HAKOB HUX
NPOTEKaHUs, O3HAKOMJIEHHME C TMPOAYKUHMEH CHJIMKATHOM  MPOMBINUIEHHOCTH, pelIeHue
AKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «BakHele HeMeTalsIbl U X COSTUHEHUS.

MeTaJiibl M MX COeTMHEHHS

OO61mas xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM X IOJIOKEHUS B
[Tepuoanueckoit cucreme xumudeckux siaeMeHToB JI. M. MenpaeneeBa W CTpOEHHS aTOMOB.
Ctpoenne MeTtaiioB. MeTtamnudeckas CBS3b W METAIMYECKas KpHUCTaNIMYecKas peméTka.
DNEKTPOXUMHUUECKUN psifl HANPSIKEHUN MeTauioB. PU3NYECKUE M XUMUYECKUE CBOMCTBA METAJLIIOB.
OO06mue crmocoObl MmoayueHus MeTauioB. [IoHsATHE O KOPPO3WMHM METaIOB, OCHOBHBIE CIIOCOOBI



3alUThl UX OT Koppo3uu. CrjaBel (CTallb, YyT'yH, AIOPaTIOMUHUIN, OpOH3a) M MX NpPHUMEHEHUE B
OBITY U TPOMBIIIUICHHOCTH.

[Ilenounble MeTauIbl: MOJ0XKEHUE B [lepuoanyeckoi cucreme XuMuieckux amnemeHTos . 1.
MenpeneeBa, CTpOCHHE UX aTOMOB, HaxOJIeHHE B npupoje. Ousznyeckue 1 XuMUYECKHE CBOMCTBA
(na mpumepe Hatpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kaius. [I[pumeHeHne miea0uHbIX
METAJUIOB U UX COCUHECHUM.

[[{erouHO3EMENBbHBIE METAJUIBI MAarHUK M KaJIbLMN: ITosioxkeHue B [lepuonnueckoit cucreme
xumuyeckux anemeHTtoB [[. M. MenneneeBa, cTpoeHHE HMX aTOMOB, HAaXOXJICHHE B IMPUPOJE.
®usznueckue M XUMUYECKHE CBOMCTBA MarHvs M KajublMs. BaxHeilne coeluHEHUs KalbLUA
(oxcua, TUAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nonoxenue B Ilepuoauueckodt cucreme xumudeckux oanemeHtoB [ U.
MenpeneeBa, CTpoeHUME aTOMa, HaxoXKJIeHHUE B mpupoje. Ouznyeckne U XUMUYECKHE CBOMCTBA
amoMuHUS. AMQOTEpHbBIE CBOWCTBA OKCUIA U THJIPOKCH/Ia AITFOMUHHUSL.

Kenezo: nonoxenue B [lepuognueckoii cucreme xumuyeckux emeHToB . . Menneneena,
CTpOEHHE aTOMa, HaXoXKJieHue B npupoje. dusnueckue U XMMUUECKHE CBOMCTBA xkene3a. OKcuabl,
ruapokcubl u conu xxenesa (1) u xenesa (1), ux cocras, cBoiicTBa U MOTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ 00pa3I[aMy METaIOB U CIUIABOB, UX (M3NYECKUMHU CBOWCTBAMHM, U3yUCHHE
pe3yJabTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIB30BAHHE BUICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHUS  OKCHJAa KaiblMsl M HaTpus C BOAOM (BO3MOXKHO  HCIHOJB30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHIE CBOMCTB KECTKOM BOBI, MPOIlecca TOPEHUS JKeJie3a B KUCIOPO/Ie
(BO3MOYHO HCII0JIb30BAHUE BUJIEOMATEPHAIIOB), IPU3HAKOB NIPOTEKAHUSI KAUECTBEHHBIX PEAKIUI Ha
WOHBI: MarHusl, KaJIbIIMs, allFOMUHUS, ITMHKa, kene3a (I1) u sxenesza (11I), menu (1), Habmonenune u
OMKCAaHHUE TPOIECCOB OKpAIIMBaHUs IUIAMEHM HOHAMU HATpUs, Kaluus W Kajblus (BO3MOXXHO
MCIIOJIb30BaHNE BUIEOMATEPHAIIOB), UCCIIEIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUAA ATFOMUHUS U
TUIPOKCUIA LIMHKA, pEllleHHEe 3KCIEPUMEHTAlIbHBIX 337a4 No TeMe «BaxHeliue MeTaubl U UX
COETUHEHUS.

XuMus M OKpyKamouas cpeia

BemectBa 1 maTepuanbl B MOBCEIHEBHOM >KM3HU ueloBeKa. be3zomacHoe HMCHOJb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. [lepBas momompb TpH XUMHYECKUX OXOrax U
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpenbl (MpeaenbHas AOMyCTHMas KOHIEHTPALUs
BeniecTs, ganee — [1/IK). Ponp xuMuu B penieHuu 3K0JIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUaIIbl).

Mesxicnpedmemmuwie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU M3YYEHUM XUMUU B 9 Kilacce OCYUIECTBISETCS
4yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUN, TaK U TOHSITHH, SBIISIOIIHXCS
CUCTEMHBIMU JJIsl OTJIENbHBIX [IPEIMETOB €CTECTBEHHO--HAy4YHOTO ITUKIIA.

OO01mue ecTecTBEHHO-HAYyYHbIE TOHTHS: HAay4HBIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAU3,
CUHTE3, KIacCHU(UKaIUs, MEePHUOJUYHOCTh, HAOMIOACHHUE, OKCIEPUMEHT, MOJIEIUPOBaHNUE,
U3MepeHHe, MOJIENb, SIBIICHNE, TApHUKOBBIN 3D PEKT, TEXHOIOT s, MaTepHaIbl.

®uznka: Marepus, aToM, DdJEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKJIUA, H30TOIBI,
PaAMOAKTUBHOCTh,  MOJIEKYJa,  JJIGKTPUUECKUH  3apsi], MPOBOAHUKH,  IOJYHPOBOJHHUKH,
TURJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNOo, O0BEM, arperaTHoe COCTOSHHE BEIIEeCTBa, ras,



pacTBOp, PaCTBOPHUMOCTh, KPHCTAJUINYECKAs! PEMIETKA, CIUIaBbl, (pU3NYEeCKne BETWYHMHBI, €AWHUIIBI
U3MEPEHHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorusi: ¢orocunTes, apixanue, Ouocdepa, SKOcCHCTEMa, MHUHEpaIbHBIE YIOOpeHUs,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TOPOJIbI, MOJE3HbIE HUCKOMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XMUMHHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUA
JOCTUTAIOTCS B XOJIe¢ OOYYCHHS] XMMHUH B €AWHCTBE y4eOHOW M BOCHUTATEIHHOW ACSITEIHLHOCTU B
COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSAMHU, MPHUHATHIMH B OOIECTBE MpaBWIAMU M HOPMaMH IOBEIEHUS U CIIOCOOCTBYIOT
IpoleccaM caMONO3HaHUs, CAaMOPA3BUTHS U COIIMAIN3ALINN 00YYaIOIINXCSl.

JluyHOCTHBIE pe3yibTaThl OTPaXXKAIOT TOTOBHOCTH OOYYAIOIIUXCA PYKOBOICTBOBATHCSA
CHUCTEMOM TMO3UTUBHBIX I[EHHOCTHBIX OpPUEHTALUA W PACIIMPEHUE OIbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJBTYPHOMY, UCTOPUYECKOMY M HAyYHOMY
HACJICAWIO, TOHUMAHUs 3HAYCHHS XUMHYECKOM HAyKH B JKU3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BIIQZIETh JOCTOBEPHON HMH(OpMalMeld O MEePeIOBBIX TOCTHIKEHUSX U OTKPBITHUAX
MHUPOBOH U OTEUECTBEHHOW XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUSX 00 YCTpOHCTBE MUpa
1 00IIECTBA;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

NPEJCTaBICHUST O COIMAIBHBIX HOPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHKATHUBHOM KOMITETEHTHOCTH B 00IIeCTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIeI0BATENLCKOM, TBOPUECKOM © JPYrHX BHAAX JACSATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOPa3HON COBMECTHOM NEATEILHOCTH TPH BBHIMOJHEHUM Y4YeOHBIX, MMO3HABATEJIBHBIX 3aj1ad,
BBIMIOJTHEHUH XUMHUYECKHX OKCIEPUMEHTOB, CO3JIaHUU YYEOHBIX TMPOEKTOB, CTPEMJICHHS K
B3aMMOIMIOHMMAHHUIO M B3aMMOIIOMOIIM B Tpollecce ATOW y4eOHOW AESITeNbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MOBEJICHUE U MOCTYNKH CBOUX TOBAPHUIIEH C MO3UIIUA HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE MPEICTABIICHUS O BEIIECTBE U XUMUYECKOM peaKklMM, COOTBETCTBYIOILINE
COBPEMEHHOMY YpPOBHIO PAa3BUTHUSI HAYKHM M COCTABISIOIIME OCHOBY JJIi MOHUMAaHUS CYIIHOCTHU
HAay4YHOW KapTUHBI MHpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS TPHUPOJIBI,
B3aUMOCBS35IX YEJIOBEKA C IIPUPOJHOM CPEIOi, O POJIU XMMHUU B ITO3HAHUH ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HANpPABICHHbIE HA TOJYYEHUE HOBBIX 3HAHMM MO XUMUH,
HEOOXOUMBbIE JJs OOBSICHEHHsS HAOMIOJaeMbIX TPOIECCOB U SBICHUH, [03HABATEIHHOMH,
WH()OPMAITMOHHOW M YNUTATEIHCKOW KYJIbTYpPHI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSTEIBHONU PabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATYpPOM, JOCTYIMHBIMH TEXHUUYECKHUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYYeHHMIO M TO3HAHUIO, JIO0O03HATETBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOM M HCCIEIOBATEIHCKON ACSITEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaIPaBJIECHHOCTH M YPOBHS OOY4CHHS B JAJIbHEHUIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTU >KM3HU, OTBETCTBEHHOIO OTHOILIEHUSI K CBOEMY 3/I0POBBIO, YCTaHOBKHU
Ha 370pOBBI 00pa3 >KW3HH, OCO3HAHWE TIOCIEACTBUNA U HENPUATHE BPEAHBIX TMPUBBIYEK
(ymoTpeOneHus ajKoToisl, HAapKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIFOJACHHS TPaBHII
0€30MacHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMH B OBITY U peabHOMN KH3HHU;

5) Tpy10BOT0 BOCTIMTAHUS



WHTEpPEC K MPAKTUYECKOMY H3YYCHHIO MPOQEeCcCUuil M TpyJa pa3IMdHOTO POJa, YBAXKCHHE K
TPYy W pe3yjbTaTaM TPYAOBOU ACSATEIHHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX
3HAHWI M0 XUMHH, OCO3HAHHBIN BHIOOP MHIWBUIYATHHOU TPACKTOPHUH MPOJOHKCHHUS 00pa30BaHUS
C y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTPEeOHOCTEH, yCHEIHONW MPodheCCHOHATBLHON JACATEIHPHOCTH M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTB aJaliTHPOBATHCS B MPOPECCHOHAIBHON Cpefie;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTUYECKH 11€JIECO00pa3HOe OTHOIICHHE K MPHUPOJAEC KaK MCTOYHUKY >KM3HM Ha 3emiie,
OCHOBE €€ CyIICCTBOBaHHUS, INMOHUMaHWE IIEHHOCTH 3J0pOBOTO W Oe3omacHOro obpas3a >KU3HH,
OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (PM3UYECKOMY U ICUXUYECKOMY 37]0POBBIO, OCO3HAHUE
[IEHHOCTH COOJIOJCHMS MpaBui 0E30MacHOrO MOBEACHHS MpU paboTe C BEIIECTBAMHU, a TaKXKE B
CUTYAIUAX, YIPOXKAIOMIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHATH 3HAHMSI, MOJTy4YaeMble MPU U3yUYEHUU XUMHH, U pelIeHHs 3ajad,
CBSI3AHHBIX C OKPYXKAlOLIEW NPUPOJHOW CpPENOM, [JIs TOBBILICHUS YPOBHSA 3KOJIOTHYECKOMN
KyJbTYPbl, OCO3HAHHS TIIIOOAIBHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM W MyTed MX pPemeHUs
MOCPEACTBOM METOJIOB XHWMHHU, IKOJIOTHYECKOTO MBIILICHUS, YMEHUSI PYKOBOJACTBOBAaTHCS UM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe wMmeranpeaMeTHBIX pPe3yJIbTATOB BBIACISIOT 3HAYMMbBIE I (DOPMUPOBAHHS
MHUPOBO33pEHHUsI OOIICHAy4YHbIE MOHATHS (3aKOH, TEOpHs, NPUHLUII, TUNoTe3a, (akT, cUCcTeMa,
MPOLIECC, SKCIEPUMEHT U JPYroe.), KOTOpbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax W MO3BOJISIOT Ha OCHOBE 3HAHHWM M3 3TUX NPEIMETOB (OPMHUPOBATH MPEICTABICHUE O
IIEJIOCTHOW HAy4YHOW KapTUHE MHUpPA, W YHHUBEPCAIbHBbIC yueOHBbIC NEHCTBHS (ITO3HABATEIbHBIC,
KOMMYHHKATHBHbIC, PETYJSTHBHBIC), KOTOpble 00OecrnednBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TENbHOCTH.

Ilo3naBaTe/ibHBbIE YHMBeEPCAJIbHbIE YueOHbIE el CTBUS

ba3oBble Joruueckue aeicTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILIUICHUS IIPU OCBOCHUU 3HAHUM: pACKpPbIBATh
CMBICT XUMUYECKUX MOHATHH (BBLACTATH UX XapaKTepHbIe MPU3HAKHU, YCTAaHABIMBATH B3AUMOCBSI3b C
JIPYTUMHU TIOHATHUSIMH), UCIOJIb30BATh MOHATUS JIs1 OOBSICHEHUS OTIEIBHBIX (DAKTOB U SIBJICHUM,
BBHIOMPATh OCHOBAHUSI M KPUTEPUU IS KIACCUPUKAIMK XUMHUYECKUX BEIIECTB U XUMHUUYECKHX
peaxiuii, yCTaHaBIUBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy OOBEKTaMH HM3y4YeHHS, CTPOUTH
JIOTHYECKHE pacCyKIeHHUs (MHAYKTUBHBIC, NEAyKTHBHBIC, IO AaHAJOTHH), JeNaTh BBIBOABI U
3aKJIIOUECHUS;

yMEHHE TPUMEHSATHh B TMPOIECCe IMO3HAHUS TOHATHS (MPEIMETHBIE M METalpeIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHMHH, MPEOOPa3OBBIBATh IMIUPOKO
MPUMEHSIEMbIE B XUMHH MOJICIbHBIE MPEICTABICHUS — XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTA),
xuMudeckas ¢GopMmyia W ypaBHEHHE XHWMHUYECKOW peakIuu — TpU pelieHuu y4eOHO-
MMO3HABATENIBHBIX 3aJ1a4, C YUETOM ITHX MOJCIBHBIX MPEICTABICHUN BBISBIATh U XapaKTEPHU30BaTh
CYIIECTBEHHBIC MPU3HAKUA U3YYaEMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XMMHUYECKUX PEaAKIIHiA,
BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, IPUUUHHO-CJICICTBEHHBIE CBSI3U U MMPOTUBOPEUHS B H3y4aeMBbIX
MpoIieccax u sSBJICHUSX.

Ba3oBrble ucciienoBaTeJabCKHE AeHCTBHS .

YMEHHUE UCIO0JIb30BaTh MOCTABIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKe
B KaueCTBE OCHOBBI s (hOPMHUPOBAHMS TUTIOTE3BI MO MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX
CYXICHU;



NpUOOpEeTEeHNE OMbITa MO TUIAHUPOBAHHIO, OPraHU3allMd U TPOBEICHUI0 YUYECHHUUECKHUX
HKCIEPUMEHTOB, YMEHHE HAOII0AaTh 332 XOJOM IPOIECcca, CaMOCTOATEIBHO MPOTHO3HPOBATH €T
pe3yabTar, (OpMyIHpPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yjbTaTaM MPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIUIO PA3THYHBIX BUIOB U
dopM mpeacTaBICHUS, MOIYYaeMyH M3 Pa3HBIX HWCTOYHHMKOB (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa
XUMHYECKOTO COJEpKaHUsl, CIIpaBOYHbIe TOocoOusi, pecypchl HTepHETa), KPUTUYECKU OLIEHUBATh
MPOTUBOPEUMBYIO M HEJJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOJBI M 3allpOCHl MPH MOHMCKE M 0TOOpe MH(pOpMAIMH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX IS BBIMOJIHEHUS YY€OHBIX M MO3HABATEIbHBIX 33734
onpeAenéHHOr0 THUMA, NPUOOpEeTeHHe OmbiTa B 00JacCTH MCHOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYyJIbTYypOil aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MIOWCKOBBIX ~ CHUCTEM, CaMOCTOATENBHO BBIOMpAaTh ONTHUMAIbHYIO (OPMY TpEACTaBICHUS
uH(pOpMalMl M WUIIOCTPUPOBATh pELIAEMble 3aJauyd HECJIOXKHBIMU CXEMaMH, JuarpaMmMmamy,
apyrumu popmamu rpauKu ¥ UX KOMOUHAIUSAMU;

YMEHHE HCIONb30BaTh M aHAIM3HPOBaTh B IMpolecce Y4yeOHOW U HCCIeN0BaTEeNbCKOM
JeSITeIbHOCTH HH()OPMAIIHIO O BIMSHUN MPOMBIIIJICHHOCTH, CEJIbCKOTO XO35CTBA U TPAHCIIOPTa HA
COCTOSTHUE OKPY>Karolllel IPUPOTHOMN Cpeibl.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHHS 3a7]aBaTh BOMPOCHI (B X0/Ie Araliora u (WIHM) TUCKYCCHH) IO CYIIECTBY 00CyX1aeMoii
TeMBI, (POPMYJIMPOBATh CBOU IPEJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHMSI IPEIIOKEHHOM 3a/1a4;

YMEHHUSI TIPEACTABIATh MOTYUYEHHbIE Pe3yIbTaThl I03HABATEIbHON AEATEIbHOCTU B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JelaTb NPE3CHTALUI0 pPe3yJIbTaTOB  BBINOJIHEHUS  XUMHUYECKOIO
JKCIIepUMEHTa (JabOopaTOPHOTrO OmbITa, Ja0OpaTOpHOM padOThl IO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOrOo COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABaTEIbHOM U
UCCIIEI0BATEIbCKON NESATETbHOCTH IPU PELICHUH BO3HUKAIOUIMX MPOoOIeM Ha OCHOBE yuéTa 0OLIMX
WHTEPECOB W COTJIACOBAHMs TO3UIMH (00CYXKIeHHs, OOMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBDY,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUMN, ONPEEIIEHNE KPUTEPHUEB IO OLIEHKE KayecTBa BBIMOJIHEHHON
paboTHl U ApyTHE).

PerynsiTuBHbIC yHUBEpCAJIbHbIC Y4eOHbIE 1eiCTBHUSA:

YMEHUE CaMOCTOATENbHO ONPENeNsITh LENH AEATEIbHOCTH, IJIAHUPOBaTh, OCYILECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JI€ATEIbHOCTh, BEIOMpaTh Hanbosee
s pexTHBHBIE CTTOCOOBI pelieHUsT YI4EOHBIX U MO3HABATEIBHBIX 3aJ1a4, CAMOCTOATEIILHO COCTABIISTh
WM KOPPEKTUPOBATh MPEATOKEHHBIM aJITOPUTM JIEUCTBUI NPHU BBINOJHEHUU 33JaHUN C YYETOM
MOJTy4eHHUs] HOBBIX 3HAaHUN 00 HU3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLIEHUBATh
COOTBETCTBUE TOJIYUYEHHOTO pe3ysibTaTa 3asiBICHHOMN 11eJId, YMEHHE HUCIIOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpeJijlaraéMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pPE3yJbTaTOB 10 OCBOCHUIO 0053aTENbHOTO  COAEpIKaHUs,
YCTAaHOBJICHHOTO  JaHHOW  (emepasbHOM pabodeil TporpaMMoi, BBIACISIOT: OCBOCHHBIC
00y4JaroIMMHUCS Hay4Hble 3HAHUS, YMEHUS U CIIOCOObI JecTBUM, criennduyeckue 1 npeaMeTHOn
obnmactu «XuUMHS», BUABI JEATEIBHOCTH IO IOJYYCHHUIO HOBOTO 3HAHMS, €r0 HHTEPIPETaluH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYyAIHSIX.



K xonmy oOydeHuss B 8 Kjacce mpeaMeTHBIC pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

PacKpBIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IOHSATHHA: aTOM, MOJEKyJIa, XUMHYECKUIH
AJIEMEHT, IIPOCTOE BEUIECTBO, CI0KHOE BELIECTBO, CMECH (OJJHOPOIHAS U HEOIHOPOAHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAas W MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBa,
MOJIb, MOJIIpHAas Macca, MaccoBasi JOJs XHUMHYECKOro »JJIEeMEHTa B COCAMHEHUH,
MOJISIPHBINA 00bEM, OKCHI, KHCIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULATEILHOCTh, CTETICHb
OKHCIICHHsI, XMMHYECKasi peakius, Kiaccu(UKalus peakiuil: peakiuud COeAUHEHUS,
peaKuu pa3joKeHUs, peakuu 3aMellleHus, peakluu 0OMeHa, 9K30- U SHJ0TEPMHUYECKHE
peaxiuu, TeroBoil 3¢deKT peakiuu, SApo aToMa, dJIEKTPOHHBIM CIONH aroma, aTOMHas
opOuTanp, paauyc aToMa, XUMUYECKas CBsI3b, IMOJISIpHAs M HEMOJSpHAs KOBAJIEHTHAs
CBs3b, MOHHAs CBs3b, HMOH, KAaTHOH, AaHHMOH, pPAacTBOP, MaccoBas JI0JI1 BEILECTBa
(mpoleHTHAs: KOHIIEHTPAIlUs1) B paCTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSATHM U MPUMEHSATH STU
MOHSITUS TIPH OMUCAHUH BEIIECTB M UX MPEBPAICHU;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY UISl COCTaBJICHHs (JOPMYIT BEIIECTB M ypaBHEHUHN
XUMHUYECKHUX PEaKIIHii;

OTpEAeNATh BAJICHTHOCTb ATOMOB JJIEMEHTOB B OHHApHBIX COEAMHEHUSIX, CTENEHb
OKHUCJICHHUS DJJIEMEHTOB B OHHApPHBIX COCOUHEHHSX, IPUHAUICKHOCTh BEUIECTB K
ONpeNeNéHHOMY KJIACCy COEAMHEHWH 1o (opmynaMm, BUA XUMHYECKOH CBSI3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHCHUSX;

packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. WM. MenneneeBa: neMOHCTpUpPOBATh
MOHUMAaHHUE TMEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XHUMHYECKHX OJJIEMEHTOB OT WX
nojoxeHus B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXPAaHEHMsS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTaJipo;

ONKCBHIBATh W  XapakTepu3oBaTh TaOmu4Hylo ¢Gopmy Ileprogmueckoil  cHCTEMBI
XMMHUYECKHX DJJIEMEHTOB: paszivuyaTh MOHATHS «TJaBHasg mnoxarpynmna (A-rpynma)» u
«moboynas mnoxarpynmna (b-rpynma)», Manbsle W OoJbIIME TEPUOABI, COOTHOCHUTH
0o0o3Ha4yeHus, KOTopele uMmeroTcss B Tabnuue «llepuoanueckas cucreMa XMUMHUYECKHUX
sanemeHToB JI. V. MeHnzaeneeBa» ¢ YHUCIOBBIMH XapaKTEpUCTHKAaMHU CTPOEHHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsaj sAapa, o0llee 4YHCIO 3JIEKTPOHOB U
pacnpenesneHre ux Mo 3JIeKTPOHHBIM CII0SIM);

KJIacCH(UIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XMUMHYECKHE
peakiuu (MO YHCIYy M COCTaBY Y4YaCTBYIOUIMX B pEaKUMU BEUIECTB, IO TEIJIOBOMY
s dexry);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB Pa3IHMUHBIX
KJIacCOB,  NOATBEp)KJash  OMHCAaHUE  MPUMEPaMU  MOJIEKYJISIPDHBIX  YpaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKaHUs XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEIECTB, MAacCOBYIO
JIOJII0 XUMHUYECKOT0 3JeMeHTa 1Mo (GopMyse COeIMHEHHS, MacCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOINUTH PACUETHI IO YPABHEHUIO XUMHUYECKOH peaKIim;

INPUMEHSTh OCHOBHBIE OIEpalli MBICIUTEIBHONW JESTeIbHOCTH — aHalu3 M CHHTE3,
cpaBHEHHE, OOOOIICHUE, CUCTEMATH3AIMIO, KIACCU(UKAIIMIO, BBISBICHHE MPUUYUHHO-



-CJIEJICTBEHHBIX CBSI3€il — JUId W3ydeHMs] CBOMCTB BELIECTB M XMUMMUYECKUX peakUuil,
€CTECTBEHHO-HAYYHbIE METOJbI MO3HAHUSA — HaONIOEHUE, W3MEpPEHUE, MOACIHUPOBAHNUE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

clleZloBaTh  INpaBWJIaM  [IOJIb30BAaHUS XUMMYECKOW TOCYJoH U J1a00paTOPHBIM
o0OpyI0BaHHEM, a TaKke IMpaBwiaM OOpAILEHHs C BEUIECTBAMH B COOTBETCTBUHU C
UHCTPYKLMSAMU I10 BBITOJHEHHIO JJAOOPATOPHBIX XMMUYECKUX OINBITOB 10 MOJYYEHHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAAa U  KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOpPOB C OINPEAEIEHHON MAacCOBOW J0JIE PAaCTBOPEHHOIO BEIIECTBA, MUIAHUPOBATH U
IPOBOJUTh XMMUYECKHE SKCIIEPUMEHTBl I10 paclO3HaBaHMIO PACTBOPOB IIEIOYEH U
KHCJIOT C HOMOILBIO UHIMKATOPOB (JIAKMYC, (eHOI(PTATIEHH, METUIOPAHXK U APYTHE).

K konmy oOyueHuss B 9 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMCHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IIOHSATHUNA: XUMHUYECKUHU 3JIEMEHT, aroM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, IPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKusl, XUMUYECKas CBS3b,
TEIUIOBOM 3 deKT peakiuu, MOJb, MOJSPHBIH 00BEM, pacTBOp, DIIEKTPOIUTHI,
HERJIEKTPOJIUTHL,  DJIEKTPOJUTHYECKAs JUCCOLMAIUs, peakUud HMOHHOro OOMEHa,
KaTaJln3aTop, XHUMHYECKOE paBHOBeCcHE, OOpaTHMble W HEOOpaTHMbIE pPEaKIIWH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU, OKUCIUTEh, BOCCTAHOBUTENb, OKUCIIEHHE U
BOCCTaHOBJICHHE, aJUIOTPOIHUs, aM()OTEPHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHAsI, HOHHA,
MeTaJIJINYecKast), KpUCTAJUIMYECKas pPEelETKa, KOPpO3Us METaIoB, CIUIaBbl, CKOPOCTHb
XMMHYECKOW peaKkuu, npeaeiabao qonycrumMas konuenrpanus [1/IK Bemecrsa;
WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKMX IMOHATUA U TNPUMEHATH 3TH
MOHSITHUS TIPH ONMCAHUH BEIIECTB M MX MPEBPAIICHUI;

HCIOJIF30BaTh XUMUYECKYI0 CUMBOIIUKY ISl COCTaBIEeHUsI (POPMYTT BEUIECTB U YpaBHEHUI
XUMUYECKHUX PEAKLINN;

ONpENENATh BAJIGHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB B COCAMHEHUSX
pPa3IMYHOr0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEAMHEHUI
no Qopmynam, BHA XUMHYECKOW CBs3M (KOBaJeHTHAsl, MOHHAs, MeTaJUIMYecKas) B
HEOPraHMYECKUX COETMHEHUSX, 3apsil MOHA [0 XUMHUYECKOH (hopmyrie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKHX COCIMHEHHM, THUI KPUCTAUIMYECKON PpPEmETKH
KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMmbich Ileproanueckoro 3akona JI. . MennaeneeBa u A€MOHCTPUPOBATH €0
MOHMMAaHUEe: ONKCHIBAaTh U XapakTepu3oBaTh TaOnuuHyr ¢opmy Ilepuogndeckoit
CUCTEMBI XUMHYECKHX SJIEMEHTOB: pa3NyiaTh MOHATHUS «TJaBHas moArpynmna (A-rpyra)»
n «mobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPUOIBI, COOTHOCHTH
0o003Ha4YeHHs, KOTOpble HMEIOTCS B IEpPUOJMYECKOM TalOiuile, C YHUCIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sjpa,
o0I11ee YUCIIO AJIEKTPOHOB M pacCIpelesieHHe UX IO 3JIEKTPOHHBIM CIIOSIM), OOBACHSTDH
o011re 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B IMpenenax
MaJIbIX TIEPHOJIOB U TJIABHBIX TOJTPYIII C YIETOM CTPOSHHUS UX aTOMOB;
KIACCU(UIIUPOBATh XMUMHUUYECKHUE DIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMUYECKUE
peakiuu (MO YHCIYy M COCTaBY Y4YaCTBYIOUIMX B pEaKUUU BEUIECTB, IO TEIJIOBOMY
s dekTy, Mo N3MEHEHUIO CTETICHEeW OKUCIICHHUS XUMHYECKUX dJIEMEHTOB);



XapaKTepU30BaTh (OMHUCHIBATDH) OOIIHE U CHEIU(PUIECKUE XUMHUIECKUE CBOMCTBA MPOCTHIX
U CIIO)KHBIX BEUIECTB, NOATBEP)KJas ONMCAHUE NPUMEpPAaMHM MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIH;

COCTaBJISITh YPaBHEHUS 3JIEKTPOJUTHYECKON AMCCOLMALMM KHUCIOT, IIEJIOYed U COJIEH,
IIOJIHBIE U COKpAIIEHHBIE YPAaBHEHMs PEaKLUil MOHHOINO OOMEHAa, YypaBHEHHs peakLui,
MOJATBEPKJIAIOLIUX CYIIECTBOBAaHUE M€HETUUYECKOM CBSI3U MEKIY BELIECTBAMM Pa3IMYHbIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX peakLuii;

IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS, BO3MOXHOCTH
IIPOTEKAaHNs XMMUUYECKUX NIPEBPAILEHUN B PAa3JINYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JeMeHTa 1o (GopMyse COeIMHEHHs, MacCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh ~ TpaBWJIa  TOJIb30BAHUSI ~ XMMHYECKOM TOCyaod u  Jab0opaTOpPHBIM
o0opyZOBaHMEM, a TaKKe IpaBuia OOpallEeHUs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSAMH IO BBITOJHEHHIO JIA0OPATOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHHIO H
COOMpaHUIO ra3000pa3HbIX BELIECTB (aAMMHAKa U YIJICKUCIIOTO ras3a);

IIPOBOAMTH PEAKUUU, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM IyTEM XJOpPHI-, OpomMHI-, HOIUA-, KapOoHaT-, Qocdar-,
CUJIMKAT-, CyJb(ar-, FTUAPOKCU/I-NOHBI, KATUOHBI AMMOHMS U MOHBI U3YUYEHHBIX METAJLIOB,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIEpallM¥ MBICIUTEIBHON JEATEIIBHOCTH — aHAJIM3 M CHHTE3,
CpaBHEHME, 0000I1IeHNe, CUCTEMATHU3allNIO, BBISBIEHNE MIPUUNHHO-CIIEACTBEHHBIX CBSI3el
— JUIl W3Y4YEHMsI CBOMCTB BELIECTB M XUMHUYECKHX PpEaKLHH, €CTECTBEHHO-HAYyYHbIE
METO/1bl IO3HAHUS — HAOII0/IeHUEe, U3MEPEHHE, MOJICIIMPOBAaHHE, SKCIIEPUMEHT (peaabHbII
Y MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoThbI
Paznen 1. [lepBoHayanbHble XUMUYECKHE OHATHSA
XuMHS — BaXkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 2 bubnnorexa [{OK

' MPAKTUYECKOM IEeSITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK

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

Hroro no paszneny 20

Pasnen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopon. [lonsatue 6 bubmmnoreka HOK

' 00 oKcHIax https://m.eds00.ru/7f41837c
59 Bonopon.Ilonsatue o kucnorax 3 1 bu6muoreka [JOK

' U COJIAIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorexa [IOK

' OCHOBaHMSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edso00.ru/7f41837c

HWroro no pazneny 30

Paznen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN
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[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema

bu6nmoreka [IOK

3.1 7
XHMHYECKUX dj1eMeHToB /I, U. https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMuyeckas CBI3b. Eu6 110K
noInorTeKa
2 -
3 Orucrensro 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC pCaKHI/II/I
bubnunoreka LIOK
4! 1
TOTO Mo pasAety > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmiorexa OK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uudpoBbie
Ne ni/mm P Kourposbubie = IIpakTuyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo M1 XMMHUYecKHe peaKkun
11 [ToBTOpenue u yrirybiaeHne 3HaHUN 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIMS. 8 1 1 bubnnorexa [HOK
' XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX coeIMHEHUS
51 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMHYECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnmorexa LIOK
' PYHHBL &P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast xapaKTepUCTHKa XUMUYECKHX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast xapaKTepUCTHKa XUMUYECKHX
2.4 aneMmeHToB |VA-rpynnsl. Yriaepoa u 8 1 2 bubmmorexa LIOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COEITMHEHUS
HWroro no pazneny 25
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Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST

. bu6mmoreka [IOK
3.1 Obume cBoiCTBA METAILIOB 4 https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
2 B 1
3 aXXHEUIIINE METAJIBI U UX COEANHEHUS 6 httos://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertectBa 1 Marepualisl B KU3HU YeEJIOBEKA 3 Bubmorexa ITOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnmnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

® Xumusa. [labpuensu O.C., OctpoymoB MW.I'., CnamkoB C.A., 5-¢ wusganue
nepepadorannoe, AO «M3narenbctBo «IIpocBemenne». ba3zoBeiil ypoBeHb. 8 Kitacce

® Xumusa. [laobpuensu O.C., OctpoymoB MW.I'., CnankoB C.A., 5-¢ wusganue
nepepadorannoe, AO «M3narenbctBo «IIpocBemenne». ba3zoBsiil ypoBeHs. 9 kiiace

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

® [apa H.H. Vpoxu B 9 wmacce. Xumus. K yuebnuky [.E. Pymsutuca, O.I'.
®enpamana «Xumus. 9 kinace» — M.: [Ipocsemenue, 2009. — 96 c.

[ ] I'apa H.H., I'aGpyceBa H.1. Xumus. 3agauHuK ¢ MOMOITHUKOM. 8-9 Ki1acchl.
4-¢ m3a. — M.: Ilpoceemenne, 2013. — 96 c.
L O.C. T'abpuensn. Xumus. 8 kmacc: yuebd. ans oOmieoO0pa3oBaTeIbHBIX

opranuzanuii: 6a3zoBsiii ypoBeHs / O.C. ['abpuensu, U. I'. OctpoymoB. — M: IIpocBemienue,
2022. - 175 c.
o O.C. TabOpuensn. Xumus. 9 kmacc: yued. s oO0mieoOpa3oBaTeIbHBIX

opranuzanuii: 6a3oBsiii ypoenb / O.C. T'abpuensn, . I'. OctpoymoB. — M: [Ipocsenienue,
2022. - 223 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

® [‘ocymapcTBeHHas oOpa3oBarenbHas miathopma «Poccuiickas 3IeKTPOHHAS MIKOJa».
Pexxum noctyna: https://resh.edu.ru/.

® OoH pa3BUTHSA JETCKOrO HAy4yHOTro TBOpuecTBa «JleTH M Hayka». Pexum qocTyma:
https://new.childrenscience.ru/courses/.

® Oumnnaita-mkona «®oxcdopa». Pexxum nocryna: https://foxford.ru/wikil/.

® (OO6pasoBatenbHast miardopma «Yau.py». Pesxum moctyma: https://uchi.rul/.

® bubnnoreka I{udppoBoro o0pa3oBaTeNTLHOrO KOHTEHTA. AKaZeMHUS O0Opa3oBaHHs
MunucrepcTBa npocBemienns Poccuiickoit @enepanuu. Pexxum moctyma: https://academy-
content.apkpro.ru/ru.
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