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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
o0pazoBaTebHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha OCHOBE (eaepayibHONM paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauusx Poccuiickoi
denepaunu.

[Iporpamma mo xumum 1aéT MpPEACTaBICHHE O LEAX, OOIeld CcTpaTeruu
oOy4eHUs, BOCIHUTAHUS W Pa3BUTUS OOYUYAIOIIUXCS CPEJACTBAMH Y4eOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
nperycMaTpUBaeT pacipe/iesieHne €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE I10
pazzienaM M TeMaM MPOTPaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XHUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIIETro 0Opa3oBaHus, a TakKe TpeOOBaHUMN K
pesynbrataM oOO0ydeHHs XUMUU Ha YypOBHE IeJell H3ydeHus MpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYaroIIerocs: o
OCBOCHHUIO YU4EOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIY>KUT OCHOBOW [JIsi (hOPMHPOBAHUS MHPOBO33PEHUS
00y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM E€JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOPMHUPYEMBIE XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUsS TI00ATbHBIX
mpo0JIeM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH I CaMOpa3BUTUA U
dbopMupoBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u  (QYHKIIMOHAIBHON
IPAaMOTHOCTH,;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXCcs, HABBIKOB HMX CaMOCTOSITCIbHOW y4eOHOW JesATEIHHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOPECCHOHAIBHON JIESITEIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsila HA €AWHCTBO MPUPOABI W  YEJIOBEKA, SBISIETCA
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKYy, BHOCUT CBOM BKJIajJ B
HKOJIOTMYECKOE 00pa3zoBaHUE O0yUaAIOIIUXCA.

JlaHHbIe HarpaBiieHUs] B 00y4eHUU XUMUKU O0ECTIeUUBAIOTCS CHeIU(UKON
CoJiepKaHMsl  yuyeOHOTO TIpeAMeTa, KOTOPBIM SBJSETCS  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpaK€HWEeM 0a30BOM HAyKW XMMHH Ha ONpe/eIEHHOM dTare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHE O0YYAIOITUMHUCS CUCTEMBI NMEPBOHAYAIIBHBIX MOHATHH XHUMHWU, OCHOB
HEOPraHMYeCKOM XUMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TTOHSTHN
OpraHUYeCKOM XUMHHU.

Crpykrypa coaepkaHusi IpOorpaMMBbl 10 XUMUU C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 nojaxojAa K €€ uzyuenuto. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMBbI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
XxuMu4ecko peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbI 110
OPUHUUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOU CBSI3H;

— TMPEACTABICHUN 00 JIEKTPOIUTHUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBIMOJHAS (PYHKIUHM OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEW MPaKTHYECKOTO
MIPUMEHEHUS U TOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TIO XHUMHUH CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEICTABIEHUS O XUMUYECKON COCTABISAIOLIECH HAYYHON KaPTUHBI MUPA B JIOTUKE
e€ CHCTEeMHOI MpUPOJIbl, LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MEeTOoJaM MO3HaHUS B Hayke. M3yuyeHrne XUMUM MPOUCXOJIUT C MPUBJICYECHUEM
3HAHUW M3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKarolmuil MUpm»,
«buonorus. 5—7 knacce» u «duznka. 7 Kiacey.



[Ipy u3yyeHUM XUMHUU NOPOUCXOIUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM HAyKU KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, PAKTHYECKOU
JEATEIIBHOCTU YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amaya yueOHOTO mpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbBI XMMUYECKHUX
3HAHMM — BaXXHEWIIUX (PAKTOB, IMOHATUH, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, TOCTYNMHBIX 00OOLIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa
HAyKH, B IPUOOUIEHUHU K HayYHBbIM METOJIaM MO3HAHUS IIPU U3YUEHUU BEILECTB
U XUMUYECKUX peaKkuid, B GOPMUPOBAHUU U PA3BUTHUH MTO3HABATEIbHBIX YMEHUN
U UX NMPUMEHEHHH B y4eOHO-NO3HABaTEIbHOW M Y4eOHO-HCCIEA0BATENbCKOM
JeSTENbHOCTH, OCBOEHUU MpPaBHJI 0€30MacHOr0 OOpallleHUs C BEIIeCTBAMH B
NOBCEIHEBHOM KU3HHU.

[Ipu U3yyeHur XUMHUH HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus BAXKHOE
3HauYEHUE MPUOOPENIH TaKHe 111, KaK:

— (GopMHpOBaHUE WHTEIIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEIICHUMH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKOe MpPUOOIICHHE
o0yyaroumxcs K CaMOCTOSITENIbHOM MO3HABATEIbHON N1€ATENbHOCTH, HAyYHBIM
METOlaM TO03HaHUA, (HOPMUPYIOIIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  ofecriedyeHHe  YCJIOBHH, CHOCOOCTBYIOIIUX  MPUOOPETEHUIO
oOyyaroUMMHCS ~ ONbITa  Pa3sHOOOpPA3HOM  JESATENBbHOCTH, IMO3HAHUS U
CaMOIIO3HAaHMS, KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MUMEIOIIUX
YHUBEPCAJIBHOE 3HAYEHUE I PA3JINYHBIX BUJOB JESITEIBHOCTH;

— (¢opmupoBaHue o0OmEeH (PYHKIIMOHATLHOW W €CTeCTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM UYHCJI€ YMEHMH OOBACHATh U OLIEHUBATh SIBJICHUS
OKPY’KaIOLIEro MUpa, UCIIOJIb3Yysl 3HAHUSA U OIIBIT, IIOJIyYECHHBIE NPU U3YUYEHUH
XUMUH, TIPUMEHATh UX NPU PEIICHHH NpoOJeM B TMOBCEIHEBHOW JKHU3HHU U
TPYZOBOU JEATEIbHOCTH;

— (¢opMupoBaHue y OOy4yarOUIMXCSd TyMaHUCTUYECKUX OTHOULICHHH,
NOHMMAaHUSl HEHHOCTU XHMUYECKUX 3HAHUM JUIs1 BBIPAOOTKH 3KOJIOTHYECKH
L[EJ€CO00Pa3HOro MOBEAECHUS B OBITY W TPYJOBOM JAESATEIBHOCTH B LEIAX
COXPaHEHMsI CBOETO 370POBbs U OKPY’KAIOLIEN ITPUPOTHON CPELBI;

— pa3BUTHE MOTHMBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHHMIO Ha OCHOBE YCBOCHHS OOIICYETIOBEUECKUX I[CHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MO WIS U HANPABICHHOCTH JTaIbHEUIIIETO
00yUYeHMUS.



OOmiee 4yMcao0 4YacoB, OTBEAEHHBIX ISl M3YYEHHsS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henenmo), B 9 kiracce — 68 yacoB (2 yaca B HECIIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTtBa. PU3MYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOaxX MO3HAHUSA B XMUMHUHU. YHCThIE BEUIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BaleHTHOCTh aTOMOB XMUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHAas Macca.
OtHOcUTEIBHAS MOJICKYJIsIpHAsi Macca. MaccoBast 40JIsl XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KonmnuectBo BemectBa. Monbs. MounsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHUECKUX COCTUHECHUM.

@u3nueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
NPU3HAKK. 3aKOH COXPAHEHHMS MacChl BELIECTB. XHWMHUYECKUE YpPaBHEHUSI.
Knaccuduxanus XuMu4ecKkux peakiuil (CoeIMHeH s, pa3IoKeHUs, 3aMEIIeHHUS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYI0H, MpaBuiiaMu paboThl B 1aO0OpaTOpUu U
npuéMamMu 0OpaleHus ¢ J1abopaTOpHBIM 000PYI0BAaHUEM, H3YICHHUE U OTTCAHUE
(bU3UYECKUX CBOWCTB 0Opa3IOB HEOPraHMYECKUX BEIIECTB, HAOIOJCHUE
¢usnueckux (MIaBiIeHUE BOCKA, TassHUE JIbJIa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJIEHCAIUsl BOAbI) U XUMUYECKUX (TOPEHUE CBEUYHU, IPOKAINBAHUE
MEHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJia C KHUCIOTON) SIBIICHUH, HAOIIOICHHE
Y ONKCaHUe NPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3ioxKeHue caxapa,
B3aMMO/JICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHUe THAPOKCUIA
Meau (II) mpu HarpeBaHWHU, B3aUMOJICHCTBHUE KEJi€3a C PAaCTBOPOM COJIM MEIH
(IT), wu3yyeHue cHocoOOB pa3feieHuss CMeced: C TOMOIIbID MAarHuTa,
bunbTpOBaHWE, BHIMApPUBAHUE, MUCTHIULAIMUSA, XpomaTorpadus, MPOBEICHUE
OYUCTKH TIOBAPEHHOM COJIM, HAOMIOACHUE U OMMUCAHNE PE3yTbTATOB IPOBEICHUS
ONBITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MAcCChl, CO3JaHUE MOJEIeH
MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BewecTBo. HaxoxxneHue kucimopoga B Mpupoje, PU3NYECKHEe U XUMHUYECKHE
cBoictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucnopoga. CriocoObl
MOJIYYeHHs] KHUCJIOpoJa B Ja0OpaTOpMM W NOPOMBIINUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TemnoBoit 3(PexT XMMUUECKON peakluu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupojsie, (¢GU3NYECKHEe W XHUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pacTBOpuTEdb. PacTBOpHI.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 07 BEHIECTBA B pacTBOpe. XHWMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOPOB B IPUPOJIE U B KU3HU yenoBeka. KpyroBopot Boabl
B NpUpOJIe. 3arpsisHEHUE NPUPOAHBIX BoJA. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coeauHernit. Oxcuasl. Knaccudukarms
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HecoseoOpasyromue. HomeHnknatypa okxcujoB. DPuznueckrue U XUMHUYECKUE
cBorcTBa OKCUI0B. [loyuenue okcumos.

OcHoBanusi. Knaccudukaiuss OCHOBaHWI: HIENOYM M HEPACTBOPUMBbIE
ocHoBaHMs. HoMeHknaTtypa ocHOoBaHMH. PU3NUECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHne oCHOBaHUI.

Kucnotsl. Knaccudukamus kucinor. Homenknatypa kuciior. @uzndeckue u
XUMHYECKHUE cBoMcTBa KHCIOT. Psng aktuBHOocTH MeTauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. ®uznueckue 1 XUMUYECKHE CBOMCTBA COJIEH.
[Tomydenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OINpEIEICHUE COAEpKaHUs KHCIOpPOJa B  BO3JAYXE,
MoJlyuyeHue, coOupaHue, paclo3HaBAaHUE M U3YYEHUE CBOMCTB KHUCIOPOJa,
HAOJFOZICHUE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUS M IPEKPAIICHUS TOPeHHS (TI0)Kapa), 03HAKOMJICHHE C 00pa3iaMu
OKCUJIOB U OINHCAHUE WX CBOMCTB, MOJy4€HUE, COOMpaHUE, pacrno3HaBaHUE U
M3Yy4YEHHUE CBOMCTB BOJIOPOJa (FrOpEHHUE), B3aUMOIECHCTBIE BOJOPOAA C OKCHIIOM
Menu (II) (BO3MOXHO MCHOJIB30BAaHUE BHJIEOMATEPUATIOB), HAOJIOJICHHE



0o0pa3loB BEIMIECTB KOJMYECTBOM | MOJb, HCCIENIOBaHHE OCOOEHHOCTEU
pacTBOpEHUA BEIIECTB C Pa3JIMYHOM pPaCTBOPUMOCTHIO, MPUTOTOBJICHUE
pacTBOPOB C ONPENCIEHHOW MACCOBOW [JOJI€ PAaCTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBUE BOJbI C MeETaIaMH (HAaTpUeM U KajibllueM) (BO3MOXKHO
HCII0JIb30BAaHUE BHJIEOMATEPHUANIOB), UCCIEAOBaHIE 0Opa3Il0B HEOPTraHUYECKUX
BEILIECTB Pa3JIMUHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B
pacTBOpax KUCIOT U IIesnouei, u3ydyenue B3aumojenctBust okcuna meau (I1) c
pacTBOPOM CEPHOM KHUCIIOTHI, KACIOT C METAJUIAMU, pPEaKIMil HEeUTpalu3alni,
MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METauia APYruM
U3 PacTBOpa COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 Teme «Baxkueimue
KJIACChl HEOPTAHUYECKUX COCTUHEHUN.

IHepuoanuecknin 3axkoH u Ilepuoanyeckass cucremMa XHUMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasi CBA3b.
OKHuCIHUTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUNT

[lepBble MOMBITKU KJIacCU(PUKAIIUA XUMHUUYECKUX AJIeMeHTOB. [loHsTHe 0
IPYIIax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE WM IIEJIOYHO3EMETbHBIC METAJLIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT aMmQpOTepHbIC
OKCHUJIbI U TUAPOKCHUIBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkomepuoaHas # JJIMHHONEPHUOIHAS (OPMBI
Ileppuonnueckorn cucrembl xumuudeckux dnementoB JI. M. Menngeneesa.
[lepuoapl u rpynnbl. duznyeckuil CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. WM30Tomnbl. DIEKTPOHBI.
CrtpoeHnne 2JIEKTPOHHBIX 000JI0YeK aTOMOB TEepBhIX 20 XUMHUECKUX JIEMEHTOB
[Tepuonnueckoit cucremsl . . MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPyNIIaM U IIEPUOJAM.

3nauenue llepumonnueckoro 3akoHa u llepuonnueckoil  CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB ISl pa3BUTHs Hayku U npaxktuku. . 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHasl CBS3b.

Crenenp okucieHusi. OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:



M3yueHHE 00pa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PacTBOpaMU KHUCJIOT U LIETOYEM, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCS. 4YEpe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U TOHSATUMN, SIBJISFOIIUXCS CUCTEMHBIMU JIJIs1 OTJICTIbHBIX TTPEMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO611ue ecTeCTBEHHO-HAYYHbIC TTOHSATUS : HAYUHBIHN (DakT, rurnoresa, Teopus,
3aKOH, aHaJIW3, CHUHTE3, KIaccuduKaius, TMNepUOJUIHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIIbl, PaJIUOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKUI 3apsij, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, ((U3NUeCcKUe BETUIUHBI, ¢IMHHIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIHI,
MIOJIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMUMH4YeCKasi peaKIusi

[lepuoguueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOMOB, Kalus, KaJIbLHUS U UX
COCIMHCHUH B COOTBETCTBHMM C IOJIOKEHHUEM 3JIEMEHTOB B Ilepuommyeckon
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHnue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THIBI KPUCTAILNTUYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccuduxkanus 1 HoMeHKIaTypa HEOPraHUIECKUX BEIIECTB. X UMHUECKHE
CBOMCTBa BEILECTB, OTHOCSIIMXCS K PA3JUYHBIM KJlaccaM HEOPraHUYEeCKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudpukanusa XUMUYECKHX peakUid MO pa3IMYHbIM MOpHU3HaKaM (110
YUCIIy U COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB, O TEIIOBOMY 3P (dEKTy,
110 U3MEHEHUIO CTETICHEN OKUCIEHUS XUMUUECKUX 3JIEMEHTOB, 10 00PaTUMOCTH,
M0 Y4YacTUIO Karajau3zaTopa). OK30- U DHAOTEPMUYECKHE  PEaKIIuH,
TEPMOXUMUYECKUE YPABHEHUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOPATUMBIX XUMUYECKUX peakiuaX. [IoHATHEe 0 TOMOTE€HHBIX U T€TEPOreHHBIX
peakuusix. Ilondarue o karamusze. lloHATHE O XMMHYECKOM PaBHOBECHM.
@DakTOpbl, BIUSIONIME HA CKOPOCTh XUMHYECKOW PEAKIUH U TOJ0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENbHOW  peakuuu. CocCTaBlIE€HHE  ypaBHEHUM
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA € UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUd HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW W COJICH B CBETE MPEJCTABICHUN 00 DJIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x71opuaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU peakiuu
OT BO3JCHCTBUS Pa3NUYHBIX (HAaKTOPOB, HCCIEAOBAHHUE DIEKTPONPOBOIHOCTU
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMALMUA KUCIOT, WLIEJIOYEed M COJIeH
(BO3MOKHO HCIIOJIB30BAHUE BHUJIEO0 MATEpPUAJTIOB), MPOBEJACHUE OMBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKA TPOTEKaHUS pPEakiuid HOHHOro OoOMeHa
(oO6pa3oBanue ocajka, BbIJEICHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuu pas3noKeHusl, COEAUHEHNUs ), pACIIO3HABAHNE HEOPTAHUYECKHUX
BEIIECTB C I[IOMOIIBIO KA4YECTBEHHBIX pPEAKIUMWA Ha HOHBI, PEUICHUE
JKCIIEpPUMEHTAJIbHBIX 3aa4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThka ramoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XUMHYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3auMoeiicTBUE C MeTajylaMU, HEMETa/llaMH, HiejdodyaMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, nmpuMmeHeHue. Jlelctrue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHE B IIPUPOJIE.



O61as xapaktepucTika 31eMeHTOB VIA-rpynnel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTENeHU OKucieHusl. CTpoeHue u (Gu3nYecKre CBOMCTBA
MPOCTBHIX BEIIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPONHBIE MOAUDUKAIIUU
KHCJIOpOJa U cepbl. XUMUYECKHUE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
buznyeckue W XuMHUYeckue cBoicTBa. OKcHIBI CEpbl KaK MPeACTaBUTEIU
KHUCJIOTHBIX OKCHI0B. CepHasi KHUCIIOTa, (PU3UYECKHE M XUMHUYECKHE CBOICTBA
(oOurue Kak MpeacTaBUTEINs Kjacca KUCIOT U crnenuduueckue). XuMUIecKue
peakiuu, JieKallue B OCHOBE MPOMBIIIJIEHHOTO CMOco0a TMOJIydeHUs CEepHOM
KUCIOTHL. [Ipumenenue cepHoit KucyioTel. Cou CEpHOU KUCIIOTHI, KaYeCTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeAUHEHUN B MIPHUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolled Cpeabl COCIUHCHHUSIMU  CepBI
(KUCTIOTHBIE JTOKAHM, 3arps3HEHHE BO3JyXa W BOJOEMOB), CIIOCOOBI €ro
IPEeIOTBPAIICHHUS.

OO6mras xapakTepucTHKa 1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUsI. A30T, paCIIpOCTpaHEHHUE B IIPUPO/IC,
dbuznveckue U XuMu4Yeckue cBoiictea. Kpyroropor azora B mpupojie. AMMHAK,
ero ¢U3MYECKUEe U XUMHUUYECKHE CBOMCTBA, MoyiydyeHue u mpumeHneHue. Coiu
aMMOHMUS, UX (PU3MYECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peakuus Ha MOHBI aMMOHMsI. A30THasi KUCJIOTa, €€ mojaydeHue, Gusndeckue u
XUMHYECKHE CBOMCTBa (00IIMEe Kak TMpEeNCTaBUTENs Kiacca KHCIOT |
cneruduyeckue). Vcmnonap3oBaHMe HUTPATOB M COJIEM aMMOHHS B KauecTBE
MUHEPAIBbHBIX yO00peHud. XHUMHUYECKOe 3arpsA3HEHUE OKpY>Karollehd cpeibl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC MOXKIHW, 3arpsA3HEHUE BO3AyXa, MOYBBI U
BogoémoB). dochop, amtorponusie Moaubukanuu (ocdopa, pusznueckue u
xumudeckue cporictea. Oxeun gocdopa (V) u pocdopnas kucnora, pusndeckue
U XMMHYECKUE CBOMCTBa, monydeHue. Mcmonb3oBanue (ocdaroB B kauecTse
MUHEPAIbHBIX yI00OpEHUH.

O6mras xapakrepucTtrka 3eMeHToB [V A-rpynmnel. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHbIE CTEMEHU OKUCICHUS. YTIJIEpOJd, aJUIOTPOIHbBIE
MoAu(UKAINKA, PACTIPOCTPAHCHHE B MPHUPOJE, (PU3NUYECKHE U XUMHUUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupoze. OKCUIIBI yIiiepoaa, ux
duznueckne W XUMHUYECKHE CBOMCTBA, JEWCTBUE HAa JKUBBIE OPTaHU3MBI,
MOJIyYE€HUE U NMPUMEHEHUE. DKOJIOTUYECKUE MPOOIeMbl, CBSI3aHHBIE C OKCUAOM
yrieponaa (IV), rumoteza T1100aNbHOrO MOTEIUICHUS KiIWMaTa, MapHUKOBBIM
s dekr. YroibHas KACIOTa U €€ COTH, NX (DU3NISCKHUE M XUMHUUCCKHE CBOMCTBA,
noiyyeHue u npuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEILCKOM
XO35MCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIHMIICPUH,
YKCyCHasi Kuciota). llpupomHple HCTOYHHKH  YTIAEBOAOPOAOB  (YTOJb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTHYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yriaeBoJax — M WX POJIM B )KM3HU 4eJIOBeKa. MaTepHalbHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoenuHeHUs KpeMmHHsS B mpupoxae. OOmue mpencraBieHus o0
okcuze kpemuus (IV) u kpemaueBoi kucinore. CHIIMKAThl, UX UCIIOJIb30BAaHUE B
OBITY, B MPOMBINIJICHHOCTH. BaskHEHIIIe CTPOUTEIILHBIC MaTEPHUAJIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, 0eTOH, Keae300eToH. [IpobaemMbr 6€30MacHOT0 HCIIOIh30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKH3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTraHUIYECKUX BEIIECTB, CBOMCTB COJITHON KMCIIOTHI,
NPOBEJICHNE KA4YCCTBEHHBIX PEAKIUH Ha XJIOPUIA-UOHBI M HAOIIOACHUC
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakarone (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJlOTEHOB © WX COEOUHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIEHHME ¢ oOpa3umamMu cepbl U €€ COeOUHEHUSIMH (BO3MOYKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHUEM KOHIICHTPUPOBAHHON CEpPHOW KHUCIOTHI, H3y4eHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peakmuu Ha cyiabdar-uoH W HaOmOJeHUE Tpu3HaKa e&
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COeMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), oOOpa3laMu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONpaHne, pPaclio3HaABAaHUE U
M3y4eHHE CBOMCTB aMMMaKa, MpPOBEJCHHWE KAUYeCTBEHHBIX DPEaKIuii Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJCIECH KPUCTALTUYECKUX
peméTok anmasa, rpadura, Qymiepera, 03HaKOMIICHHE C MPOIIECCOM aCOPOIIU
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOHWCTBOM MPOTHUBOTA3A,
MOJIyYCHHE, COOMpaHre, paclio3HaBaHNE U U3yYCHUE CBOMCTB YTIIEKHUCIIOTO Tasa,
MIPOBEJICHNE KAaYECTBEHHBIX PEaKINii Ha KapOOHAT U CUIIUKAT-HOHBI U N3YYCHUE
MPU3HAKOB WX NPOTEKAHUS, O3HAKOMJIEHHWE C TIPOAYKIIMEH CUIMKATHOM
MIPOMBITINICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHeitmme
HEMETaJUTBI M X COCTHHCHHUS.



MeTtajuibl M UX COCAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanueckor cucteMe XUMUYECKHUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METAILIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAs] KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN DSl
HalnpspDKEHU MeTaiuioB. PuU3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crnocoObl momydeHus: MeTamioB. lloHATHE O KOpPpPO3UMM METAIIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[Iles1ouHble MeTaIIBL: TTONOXKEHUE B [leproanueckoi cucteMe XuMUYECKUX
anemenToB JI. 1. MenaeneeBa, CTpO€HME UX aTOMOB, HaXOXKJICHUE B MPUPOJE.
dusnyeckrue U XUMUYECKHE CBOMCTBA (Ha puMepe HaTpus u kaius). OKCuabl u
TUAPOKCHUBI HATpud U Kanus. [IpuMeHeHue WIETOYHBIX METANIOB U HX
COEIMHEHUH.

[[leiouyHO3EMENIbHBIE METANIBI MarHuid W KaJbLMi: TOJOKEHUE B
[Tepunonuueckoit cucreMe xumuueckux sneMmeHToB /1. 1. Menaeneesa, ctpoeHue
WX aTOMOB, HaxoXjaeHue B mnpupoae. dusnueckne M XUMHUUYECKHE CBOMCTBA
MarHus W Kajapuusa. BakHeilline coequHeHus KalbLUs (OKCHI, THAPOKCHI,
coinn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmromuHuii: mnonoxeHue B llepronnueckoil cucteMe XMMHYECKUX
sanemeHtoB /. . MeHueneeBa, CTpOEHHWE aTroMa, HAXOXKIECHHUE B MPHUPOJE.
duznyeckue M XUMHYECKHE CBOWCTBA alOMUHUS. AMQOTEpHBIE CBOICTBa
OKCH/JIa U TUAPOKCUA ATTFOMUHUSL.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpOCHUE aTOMa, HaXOXAEHHE B npupoae. OPusndeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xene3a (II) u
xenesza (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C 0OpaslaMu METAUIOB U CIUIAaBOB, UX (HU3MYECKUMU
CBOMCTBaMH, H3YYE€HHUE pE3yJbTAaTOB KOPPO3UU METAIIOB  (BO3MOXHO
MCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHUIA
KaJIbLIUSI U HATpus C BOJOM (BO3MOKHO HCMOJB30BaHUE BHUAEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOBI, ITPOLIECCAa TOPEHUS JKeETe3a B KUCIOPOAE
(BO3MOKHO HCIIOJIb30BAHUE BHJIEOMATEPHUANIOB), IMPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEaKlUi HAa MOHBI: MAarHUs, KaJIbLIUs, aJIOMUHUS, [IMHKA, JKee3a
(IT) u xxene3a (I111), menu (11), HabnroEeHNE U OMMCAHUE MPOLIECCOB OKPAIIMBAHUS
IJJAaMEHH WOHAaMU HATpusl, KaJlus U Kajdblus (BO3MOXKHO MCIOJIb30BAHHE
BHUJICOMATEpUATIOB), HCCIIeIoBaHHE aM(pOTEPHBIX CBOMCTB  THUIPOKCHU]IA



ATFOMUHUS U TUAPOKCH]IA IIMHKA, PEIICHNUE SKCTICPUMEHTAIBHBIX 33124 110 TEME
«BaxxHenne MeTauibl U UX COCIUHECHUS.

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B OBCEIHEBHOM XU3HU 4YesoBeKa. be3omacHoe
HCITOJIb30BaHUE BEIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momoip npu
XAMHYECKUX 0KOTaX M OTPABICHUIX.

XUMHUYECKOe 3arpsi3HeHNE OKPYXKAIoMIe cpepl (peaenbHas J0myCcTuMas
KOHIIEHTpanwus BemiecTs, naiee — [1JIK). Poins XuMuu B pelieHU# SKOJIOTHIECKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MaTEePHATIOB (CTEKJIO, CIIJIaBbl METAJIOB, MOJIUMEPHbIE
MaTepHaIbl).

Mesxcnpeomemnuvle ceasu

Peanuzanms MEXNpeaIMETHBIX CBS3€H NMPH WU3YYCHHH XMMHUH B 9 Kiacce
OCYIIECTBIISICTCSI 4Yepe3 HCIIOIB30BAHME KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
TOHSITHI, TaK W TIOHSITHH, SIBJISIONIUXCS CHCTEMHBIMU JIJIS1 OTACIIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO61ure ecTecCTBEeHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKalusi, NepUOAUYHOCTh, HaOIIOACHHE,
HKCIIEPUMEHT, MOJEINPOBAaHUE, M3MEpPEHHUE, MOJEelb, SBJICHUE, MapPHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®duzuka: Marepusi, aTroMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYNA, AICKTPUUECKUI 3apsii, MPOBOIHUKH,
MOJYIPOBOAHUKH, AUDIEKTPUKH, (HOTODIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHO€  COCTOSIHME  BEIIECTBA, ra3, pacTBOpP,  PacTBOPUMOCTb,
KPUCTAININYECKasd penI€TKa, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, EIUHUIIBI
MU3MEPEHUs, KOCMHYECKOe MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorusi: gporocunTes, apixanue, 6uocdepa, IKOCUCTEMa, MUHEPATLHBIC
YI0OpEHMsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
TMOJIE3HBIEC MCKOIIAeMBbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIETro
o0pa30oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMs] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTY B  COOTBETCTBUU C  TPAJULMOHHBIMU
POCCUHCKUMU COIMOKYJIbTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJICHHUS U CIIOCOOCTBYIOT
mpoliieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCS.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YarONIUXCS
PYKOBOJICTBOBAThCSl CUCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHONICHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIe O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTM B HAyYHBIX 3HAHUSAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBUIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM, Y4ECOHOMCCIIEAOBATEILCKOM, TBOPYECKOM U  JAPYrHX  BHAAX
NESTENBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JESTENLHOCTH TPH
BBITIOJTHEHUU Y4YEOHBIX, IMO3HABATEIBHBIX 3a/1ad, BBIIIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHUMAHHIO ¥ B3aUMOTIOMOIIIH B MPOIIECCE ITOM yIeOHO NeITeTbHOCTH,
TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U IOCTYHNKH CBOMX TOBApPHUILEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYTKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABISIOLIUE
OCHOBY /ISl TOHUMAaHHUSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, PEJCTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3IX YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



M03HABATEIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUH MO
XUMUHU, HEOOXOIUMbIE I OOBACHEHUSI HAOII0MaeMBbIX MPOIECCOB U SIBIICHUI,
MO3HABATEIbHOM, MHHOPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl ¢ Y4YEOHBIMHU TEKCTaMH, CIPaBOYHOU
JTUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMH CpPEACTBAMU HH(GOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYyYEHHUIO M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  camM00Opa3oBaHUIO, TMPOCKTHOM U  HUCCIEI0BATEILCKON
JeSATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHSI 00yUYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pOBBIA 00pa3 >KM3HMU, OCO3HAHWE TOCIEICTBUN U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs1), HEOOXOAUMOCTH COOJIFOICHUS TTpaBUJl 0€30MaCHOCTH TIPU OOpaIleHuN
C XMMUYECKHMHU BEIIECTBAaMU B OBITY M peaJIbHON KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MpOQeccuil U Tpyaa paziudHOTO
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMs MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBINA BHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MpodecCHOHATbHOM
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKHU 1eJec000pa3HOe OTHOUIEHHWE K MNPUPOJAE KAK HUCTOUHHUKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE [IEHHOCTH 3J0pOBOI0O
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MIEeCKOMY U TMICUXUYECKOMY 37I0pPOBbIO, OCO3HAHUE LIEHHOCTH COOIOIECHNUS
mpaBuwiI OE30MacHOTO TOBENIEHUS TpH padoTe C BEIIeCTBAMH, a TaKXe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusl 3aja4d, CBA3AHHBIX C OKPYKAIOWIEM MPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUSA TIJ100aJIbHOTO
XapaKTepa dKOJIOTMUYECKUX MPOoOJIeM U MyTel UX pelieHus MoCPeICTBOM METO/I0B
XUMHH, 3KOJOTHYECKOTO MBINUIEHUS, YMEHHUS pPYKOBOJACTBOBAaTHCS UM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COLUAIIBHOMN ITPAKTHUKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpeaMeTHBIX PE3yJIbTaTOB BBIACISIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MIPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOe. ), KOTOPhIS
HCIIOJB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpeAMETax U MO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEIMETOB (POPMUPOBATH MIPEACTABICHUE O IIEJIOCTHON
HAay4yHOM  KapTUHE MHpa, U  YHHUBEpPCaJbHbIE  ydeOHbIE  JIEUCTBUS
(mo3HaBaTeNbHEIE, KOMMYHHKATUBHBIE, peryJsTUBHBIC), KOTOPBIC
obecrieunBalOT  (QOpMHpPOBaHME  TOTOBHOCTM K  CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NS TEIHHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUUN: PACKPBIBATh CMBICI XUMUYECKUX MOHATUN (BBIACISITH UX XapaKTEPHbBIC
IPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C IPYTUMH MOHATHUIMU ), UCTIOJI30BATh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KPUTEPUH JIJIs1 KJIacCU(PUKAIIMN XUMUUECKUX BEIIECTB U XUMHYECKUX PEaKIIni,
yCTaHABIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3U MEXKAY O0OBEKTaMU W3YyYEHHS,
CTPOUTH JIOTMYECKHUE pacCykAeHus (MHIYKTUBHBIE, JE€IYKTHBHBIE, IIO
aHAJIOTHUH), J€JaTh BBIBOJbI U 3aKIIOYEHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHMBOJIMYECKHAE (3HAKOBBIE) MOJEIH, HCIOJIb3yEMbIE B
XUMHH, TPeoOpa3oBhIBaTh HIUPOKO TMPHUMEHSIEMBbIE B XUMUU MOJCIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ Y4ETOM 3TUX MOJEIIBHBIX IPEACTABICHUN BBIABIISITh U XapaKTEPU30BaATh
CYIIECTBEHHBIE TPU3HAKUA HM3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XUMHYECKUX PEAKIUW, BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPHYMHHO-
CJIEICTBEHHBIE CBSI3U U MMPOTUBOPEYMS B U3y4aEMbIX MIPOLECCAX U SBICHUSIX.

ba3oBble ncciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJi1 (DOPMUPOBAHUSA THUIMOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHNE OMbITA MO TUTAHUPOBAHWIO, OPTAaHU3AINMH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ynbTat, (PopMyIupoBaTh 0000IIEHUS
Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIEIOBAHUS, COCTABISAThH
OTU€T O IMPOJIeTaHHON padoTe.



Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJIU3UPOBATH W HMHTEPIPETUPOBATH MH(OOPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM IIpEICTaBICHUS, TOJY4aEMYIO U3 pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAST JIMTEpaTypa XUMHYECKOTO COACPKaHUS, CIPaBOYHbBIC
nocodbusi, pecypcel MHTepHETa), KPUTHUUECKU OIICHUBATH NMPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE TMPUMEHSTh Pa3IMYHbIe METOAbI U 3aMPOCHI MPU TOUCKE U 0TOOpE
uH(OpMaIlMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI UH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aKTHUBHOI'O MCIIOJIB30BAHUSI PA3JIMUHBIX TMOUCKOBBIX
CHUCTEM, CaMOCTOATEILHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEeCTaBICHUS
uH(OpMalMK ¥ WILITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamMH, IpyruMu popmamMu rpaduku U UX KOMOUHAIIUSIMU;

yMEHHE HCIOJIb30BaTh M AaHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCJIEI0BATEILCKOM ACSATETLHOCTH HH(GOPMAIIHIO O BIUSHUY TPOMBIILJICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKpYXKAloled MPUpOAHON
Cpeapbl.

KoMMyHuUKaTHBHBIC YHHBEPCAJIbHBIEC Y4eOHbIC 1eHCTBHS:

YMEHHs 3a/1aBaTh BOIPOCHl (B XOJ€ nauanora W (WJId) IUCKYCCHUU) IO
CYLIECTBY 0OCyXJaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIINIOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[O3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M THCBbMEHHBIX TEKCTax; JeiaTh HPE3CHTALUIO
PE3YNIBTATOB BHITIOJIHEHUSI XUMUYECKOTO dKCIIEPUMEHTA (JJTaO0paTOPHOTO OIIbITA,
nabopaTopHO paboOThl TIO HKCCIIEIOBAHUIO CBOWCTB BEIIECTB, Yy4eOHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIBHOM M  HCCIIEIOBATENIbCKON  JIESITENBbHOCTH IPU  PELICHHUH
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii (00CyX1eHrss, 0OMEH MHEHHSIMHU, «MO3TOBBIC IIITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBUM, ONpEAEICHUE KPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U ApYrue).

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIe 1elCTBHS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh LN AEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Hanbosee 3(hPeKTUBHBIE CIOCOOBI pelIeHUs YUeOHbIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEILHO COCTAaBJISTh WU KOPPEKTUPOBATH



NPEUIOKEHHBI QJITOPUTM JEUCTBUU IMPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYEHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO PE3yibTaTa 3asBJICHHON LEJIH, YMEHUE
KCMOJIb30BATh U AHATU3UPOBATh KOHTEKCTHI, IPEjiaracMbl€ B yCIOBUHU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE O0YYaIOIMIMMUCS HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBui, crnenuduyeckue IS TpeAMETHOM obnacth «XUMUA», BUJBI
NEATEIbHOCTA IO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJICKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASL ¥ HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
Y MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J0JIsI XUMHUYECKOIO0 JJIEMEHTAa B COCAWHEHUH, MOJIAPHBIN
00BEM, OKCHII, KHCIIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHUIATEIHHOCTD,
CTENIeHb OKHCIICHHS, XUMUYECKas pPeaklus, KilacCu(PuKaius peaxKiui:
pEaKUUM COCIUHEHUs, PEAKUUU PA3JIOKEHUS, PEaKLUU 3aMEIICHUs,
peakuuu oOMeHa, 3K30- M SHAOTEPMUYECKUE PEAKIINH, TETIOBOM A hexT
peaKkIuy, sIpO aToMa, AJIEKTPOHHBIA CJIOM aroMa, aTOMHas OpOUTalb,
pagdyc aroMa, XUMHYECKas CBs3b, IIOJSIPHAs M  HENOJSpHAas
KOBAQJICHTHAsl CBS3b, MOHHAs CBsI3b, WMOH, KAaTHOH, aHWUOH, pPAacTBOD,
MaccoBasi A0Jis BellecTBa (IPOLIEHTHAs KOHLIEHTPALIMs) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IIPUMEHSATH 3TU NOHATUS [IPU ONKMCAHNUH BELIECTB U UX MPEBPALLCHUI;

e WCIIOJIb30BaTh XWMHUYECKYI) CHMBOJHUKY JUIsI COCTaBJICHHS (OpMYyI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENENSATH BAJIGHTHOCTH aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTETICHb  OKHCIIGHHWS DJJIEMEHTOB B  OWHAPHBIX  COCIUHCHHSIX,
IIPUHAIJIC)KHOCTh BEIIECTB K OMNPEAECIEHHOMY KIIACCY COCAUHEHHH IO
dbopMmymnaMm, BHI XUMHUYECKON CBsI3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPraHWYECKUX COCINHECHUSAX;

e packpeiBaTh cmbicn llepuonnueckoro 3akona [[. M. Menaeneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT UX MOJ0keHus B [leproandeckoil cucreme,



3aKOHOB COXPaHEHUsl MacChl BEIIECTB, MTOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOTapo;

ONMMCHIBaTh M XapaKTepus3oBaTh TabmuuHyo ¢opmy Ilepuonnueckoi
CHUCTEMbl XHMHYECKHUX OJEMEHTOB: pa3iMyaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)», masnsie
U 0OJIbLINE MEPHOJIbI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPhIE UMEIOTCA B
tabiuue «llepuoguyeckas cucrema xumuueckux snemeHToB J[. .
MenpeneeBay € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB U 3apsl fAlpa, oO0Ilee YHuCIIo
AJIEKTPOHOB U PACTIPEEICHUE UX 110 AIEKTPOHHBIM CIOSM);
KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYeCcKue
BELIECTBA, XUMUYECKUE PEAKIIUH (110 YUCITY U COCTaBY YYacCTBYIOUIUX B
peakIiy BEIECTB, M0 TeII0OBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAas  ONUCAHWE  NpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEaKITU;
NPOrHO3UPOBATH  CBOMCTBAa BEHIECTB B  3aBUCMMOCTH OT HX
KayeCTBEHHOTO COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMUYECKHUX
IPEBpaIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIIbHYIO MOJEKYISIPHYI0 M MOJIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »3JieMeHTa 1o (opmyre
COCIMHEHHS, MAacCCOBYIO [OJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peakIuu;

NPUMEHSITh OCHOBHBIE OIEpPAlMUd MBICIUTEIBHON NEATETbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3AIHIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — s
U3YUYEHHUs CBOWCTB BEIIECTB M XMMHUYECKUX pEaKIUW, €CTECTBEHHO-
Hay4dyHblE  METOJAbl  TO3HaHUS —  HAONmIOJEHHe, W3MEpPEHHE,
MOJEINPOBAHNE, SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN);

cleioBaTh IpaBWJIaM  TOJIb30BaHHUS ~XMMHUYECKOW TMOCYIOH U
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOparieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUHUSIMU TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHYECKUX OMNBITOB MO TOJYYEHUI0O W COOHMPAHUIO
razoo0pa3HbIX BeHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MaCCOBOM JIOJIEW pAaCTBOPEHHOTO BEIIECTBA,
IJIaHUPOBaTh M MOPOBOJUTH  XMMHYECKHE  SKCHEPUMEHTHI IO
pacno3HaBaHHWIO PACTBOPOB WIEJOYEH W  KHUCIOT C [OMOIIBIO
WHJIUKATOPOB (JaKkMyc, peHondTanent, METUIOPAHXK U IPYTHE).



K koHuy oOyueHust B 9 kJjacce npeamMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHUM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHO€ BEIIECTBO, BAJICHTHOCTh, AJEKTPOOTPULIATEILHOCTh, CTENCHb
OKHUCJICHUS, XUMUYECKasl PeaKIysl, XUMUYECKas CBsI3b, TEIIIOBOM A PekT
peakuud, MOJib, MOJIAPHBIM  00BEM, pPACTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTBI, JNEKTPOJIUTUYECKAS TUCCOLMALINS, PEAKIIUH MOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIIHLHBIC PEAKIINH,
OKUCJIUTENh, BOCCTAHOBUTENIb, OKHUCICHHUE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(pOoTepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAs, UOHHAS,
MeTaJUTM4ecKasi), KpHUCTaJUIMuecKas peneérka, KOppo3us METaJlIoB,
CILJIaBbl, CKOPOCTh XUMHUYECKOW PEAKIMU, NPEAETbHO IOMyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSTUU H
MPUMEHSTh 3TU OHATHS MIPU ONMUCAHUM BEILIECTB U UX MPEBPAIICHUIM;
UCIIOJIB30BaTh XWMHYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOPMYII
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

OIPEICIISATh BAJICHTHOCTD Y CTEIIEHb OKUCIICHUS XUMHUYECKHUX DJIEMEHTOB
B COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPHUHAJJIIC)KHOCTh BELIECTB K
OTIpeIeIEHHOMY KJIacCy COeAWHEHUM 1o (opMyiam, BUJ XUMHUYECKOU
CBsi3M (KOBaJIEHTHAsl, WOHHAs, METaJUIM4YecKas) B HEOPraHWYECKUX
COCIMHEHUSX, 3PSl HOHA [0 XUMUYECKOU popMyIie, XapaKTep Cpeibl B
BOJIHBIX pacTBopax HEOPTraHUYECKUX COCIMHCHUH, THTL
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci Ilepuoguueckoro 3akonHa J[. M. MenaeneeBa u
JNIEMOHCTPUPOBATh €r0 TMOHMMAaHHE: OIKUCHIBATH W XapaKTEpHU30BaTh
TabnumuHyo Gopmy [leproanyeckolt CUCTEMBI XUMHUUECKUX DJIEMEHTOB:
pasuyaTh MOHATHS «TJaBHas moarpynma (A-rpynma)» U «ImoOodHas
noarpynna (b-rpymnma)», manasie u OONBIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsI, KOTOPHIE HUMEIOTCS B TIEPUOIUYECKON TaliuIe, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU CTPOCHUS ATOMOB XHMHYECKHX
AMEMEHTOB (COCTaB W 3apsia snapa, oOIee 4YHCIO JIIEKTPOHOB U
pacrpeneicHue WX ITI0 DJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB 3JIEMEHTOB U UX COCTMHEHUHN B
npeaenax MajblX MIEPUO0B U IIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;



KIacCU(UIMPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPTaHUYECCKUE
BEIECTBA, XUMUYECCKUE PEAKIIUH (TI0 YUCITY B COCTaBy yYaCTBYIOIIUX B
peaKIuy BEIIECTB, MO TEIIOBOMY A(D(EKTy, M0 U3MEHEHHUIO CTCTICHEH
OKUCJICHHS] XUMHUYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBAThH) OOIIKUE U CHEU(PUIESCKUE XUMHUUECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TOJTBEP)KIas OIHCAHUE
IpUMEpPaMH MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XUMHYECKUX PEaKIIHiA;

COCTaBIIATh YPAaBHECHHS DJCKTPOJUTHYCCKON JHUCCOIUAIIUN KHUCIIOT,
IICJIOYCH W COJICH, TOJNIHBIE W COKpAIICHHBIC YPaBHEHUS pEaKIui
MOHHOTO  OOMEHAa, YypaBHGHHS  pEaKIHi,  MOJATBEPIKIAIOIINX
CYIIIECTBOBAHUE TCHETHUECKOW CBS3M MEXK]Y BEIICCTBAMH Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTH OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIIHHA
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TPOTCKAHUS XMMHYCCKHX IPEBPAIICHHA B Pa3IMYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHUTENIbHYI0O MOJEKYISIPHYI0 M MOJIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrOo »dJieMeHTa 1o (opmyre
COCIMHEHHS, MAacCCOBYIO [OJII0 BEIIECTBA B pPacTBOpE, IPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOM peaKIny;

coOMoMaTh  TpaBWiIa  IOJIB30BAaHUS ~ XMMHUYECKOM  TMOCYIOoM |
7a0opaTopHBIM O00OpYAOBAaHHWEM, a TaKXe MpaBWiIa OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBHH C HWHCTPYKIUSMU TIO BBIIOJHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OIMBITOB MO TMOJYYCHUI0 U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

NPOBOANTh PEaKIUU, TOJATBEP)KIAIOIINE KAYeCTBEHHBIA COCTaB
Pa3TUYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OPOMH/I-
, Hoaua-, kapOoHat-, pocdar-, cCUIUKAT-, Cyabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI M MOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIC OIEPAIliU MBICIUTEIBLHON NEATETbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 000O0IIEeHHe, CHCTEeMaTH3AIHIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJII U3y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHA, E€CTECTBEHHO-HAyYHBIE METOMIbI
MO3HAHUS — HAOJO/IEHNEe, U3MEpPEHNEe, MOJICTUPOBAHNUE, YKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne KosmnuecTBo yacos DJIeKTPOHHbIE
n | HauMeHoBaHue pa3jesioB U TeM (ungposrbie)
/ Kontpoasn IIpakTH4Yeck
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThl ue padboTbl
n pecypchl
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUSA
1 Xumus — BakHas 00J1aCTh bu6moreka [IOK
1' €CTECTBO3HAHUS U MPAKTUYECKOU 5 2 https://m.edsoo.ru/7f418
eI TSIIBHOCTH UeJIOBEKA 37c
1 bu6moreka [IOK
2' BemectBa n XumMudeckue peakiuu 15 1 https://m.edsoo.ru/7f418
37c
1 bu6mmoreka [IOK
3' BemecTBa u XuMH4eCcKue peakuu 10 1 https://m.edsoo.ru/7f418
37c
Utoro no pazneny 30

Paznen 2. Baskneiilue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

2.

1

Bosnyx. Kucnopon. [Tonsitue 06 okcugax

bubmuoreka [JOK
https://m.edsoo.ru/7f418
37c



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

) bubnuoreka [IOK
2' Bopopoa.[lonstue o KUCI0TaX U COMSIX 8 1 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
Bona. PactBopsl. [lonsiTHE 06 OCHOBaHUX 5) 1 1 https://m.edsoo.ru/7f418
37c
OCHOBHBIC KJIaCChl HEOPTaHMUECKUX Bubamorexa [IOK
' . P 11 1 1 https://m.edso0.ru/7f418
4 COCTMHEHU I
37c
Hroro mo pazueny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u Ilepuoanyeckast cucrema

xumuyeckux 1eMenToB /. U. MenpaeseeBa. CTpoenue

aToMOB. XUMHYecKas CBsI3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE P€aknuu

[Tepunoanueckuii 3akon u [lepuoandeckas bubnuoreka [JOK
cHCTEeMa XMMHUYECKHX 3jieMeHToB /1. 1. 4 https://m.edsoo.ru/7f418
MenneneeBa. CtpoeHue aTroma 37c
bubmuoreka [JOK
Xumu4deckas cBs3b. OKHCIUTEIBHO-
4 1 https://m.edsoo.ru/7f418
BOCCTAHOBHUTEJIbHBIE PEAKITUN 37¢
bubmuoreka [JOK
Hroro no pasaeny 8 https://m.edsoo.ru/7f418
37c



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

PesepBHOE Bpems

bubnuoreka [IOK
https://m.edsoo.ru/7f418
37c

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



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

9 KUIIACC

VIIA-rpynmnsl. ["anorenst

Ne KosmmuecTBo yacos DJIeKTPOHHbIE
n | HaumenoBanue pasnesoB (uudposbie)
KoHuTpoJuabsH IIpakTHyeck
/ | ¥ TeM mporpamMmbI Bcero o0pa3zoBaTte/ibHbIE
ble padoThl He padoThl
n pecypcsbl
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
1 [ToBTOpeHue u yriuyoneHnue bubnuotexa [JOK
1' 3HAHWI OCHOBHBIX Pa3JIejioB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Kiacca 636
bu6moreka [IOK
1. OCHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a
2 XUMUYECKUX PEAKITUN
636
1 DNEeKTpOIUTHYECKAS bubnuoreka [JOK
3' IUCCOLNALINA. XUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peaKkuuu B pacTBOpax 636
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl ¥ UX COeTUHEHU ST
5 OO6mras xapakTepucTuKa bubnuorexa [JOK
' XUMHUYECKUX AJIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

636



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

OOmast xapakTepuCcTUKa

bubmnoreka LIOK
XAMHAYECKUX DIEMEHTOB
R 6 https://m.edsoo.ru/7f41a
VIA-rpynnet. Cepa u eé 636
COEIUHEHUS =
OO011as xapakTEPUCTUKA
P P bu6mmoreka [IOK
XUMITHECKHIX SIIEMEHTOB 7 https://m.edsoo.ru/7f41a
VA-rpymmst. A3oT, hocdop 636 T '
M UX COCIUHECHUS T
OO0111ast XapaKTepUCTHKA
P P bu6moreka [IOK
XUMHAYECKUX DJIEMEHTOB
8 https://m.edsoo.ru/7f41a
IVA-rpynmsl. Yriepon u 636
KpPEMHUU U UX COCTUHEHUS -
Hroro mo pazgeny 25
Pa3znen 3. Merasiibl M UX COeIUHEHUS
bubnuorexa [JOK
OO011Me CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/7f41a
636
. bu6mmoreka [IOK
Baxwueiime MeTaIUIBI U UX
16 https://m.edsoo.ru/7f41a

COCAUMHCHUA

636



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

Uroro mo pazneny 20
Paznen 4. Xumus u okpy»aomias cpeaa
4 BemtectBa 1 Mmatepuaisl B Bubmuorexa LIOK
' P 3 https.//m.edsoo.ru/7f41a
1 J)KA3HU YeJIOBEKA
636
Hroro mo pazueny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHHUE
8 KIIACC

Koun4yecTBo yacos
Jara
Kourpoas | IIpakruue DJIeKTpOHHbIe I poBbIE
Nen/m | Tema ypoka usyye
Bcero HbIE cKHe st o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTsbI
1 [Ipenmer xumun. Posib XuMHM B KU3HU YEIIOBEKA. 1 bubmmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsaTre 0 MeTO1aX MO3HAHUS B XUMUHU 1 bubamorexa [JOK
A https://m.edsoo.ru/ff0d227e
3 [TonsiTHe 0 MeTOaX MO3HAHUS B XUMUHU 1 Bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBuna paboTs B
4 nabopaTtopuu U MpUEMBI 0OpaIIeHUS C 1 Bubmmorexa [JOK
patTop P part https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)
5 Yucteie BemecTBa 1 cMecH. CriocoObl pasieeHus 1 bubnuoreka [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabota Ne 2 «Pa3znenenue cmeceit 1 bubnunoreka [JOK
(Ha IpYIMEpEe OYMCTKH TTOBAPCHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
7 A 1
TOMBE H MOICKYIRE https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMHUYECKHUE IJIEMEHTHI. 3HAKU (CUMBOJIbI)

bu6mmoreka [IOK

8 XUMHUYCECKUX 3JICMCHTOB https://m.edsoo.ru/ff0d2be8
9 IIpocThie U CIOKHBIC BEIISCTBA brbmmorexa [HOK
p - https://m.edsoo.ru/ff0d2a6¢
10 ATOMHO-MOJICKYJIIPHOE YICHHUE brbmmorexa [OK
Yp v https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.
11 Xumunyeckas popmyna BaﬂeHTIII{IOCTL aTOMOB Bubnuorexa LTOK
pMyIa. https://m.edsoo.ru/ff0d2eae
XUMHYECKHX DJIICMEHTOB
12 OtnocurenbHas aroMHas mMacca. OTHOCUTEIbHAS bubmuorexa [JOK
MOJIEKYJIIpHAsi Macca https://m.edsoo.ru/ff0d323c
13 MaccoBas 10J11 XUMHYECKOTO DJIEMEHTA B bu6mmoreka [IOK
COEIUHEHNU https://m.edsoo.ru/ff0d350c
bu6 e OK
14 KonunuecTBo BemectBa. Mosbs. MouisipHast Macca htI;Isz:I/I;Irz.Te(Iii)gru 11045230
15 Ddu3nyecKrue U XUMHUYECKUE SIBICHUS. bubnuoreka [JOK
XuMuueckasi peakius https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haku u ycnoBUs MPOTEKAHUSI XUMHUUYECKHUX bubmuoreka [JOK

peakuun

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

3aKOoH COXpaHEHUsI MACcChl BELIECTB. XUMUUYECKHE

bu6mmoreka [IOK

17
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
18 Beruncienus koaMuecTBa, MacChl BEIIECTBA MO bubmmoreka [{OK
YPABHEHUSAM XUMHUUYECKHUX PEAKIUN https://m.edsoo.ru/ff0d5708
19 Knaccudukanust XauMuueckux peakiuii bubnuorexa [JOK
(coenuHeHMS, pa3IOKEHUS, 3aMEIIEHUS, 0OMEHa) https://m.edsoo.ru/ff0d3f34
20 M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTIEIUCT. bu6moreka [IOK
O06001eHre 1 cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d40c4
21 KonTtponpnas padorta Nel o reme «BemectBa u bubnuoreka [IOK
XUMHUYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
29 Bo3nyx — cMech razos. CoctaB Bo3ayxa. bubmuoreka [JOK
Kucnopon — anemenT u npoctoe BeniectBo. O30H https://m.edsoo.ru/ff0d448e
dusznvecKkue 1 XMMUYECKHE CBOMCTBA KHCIIOPO/Ia
bubnuoreka [JOK
23 (peaxuuu oxucienus, ropenue). [lonstue 06

OKCHJax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CriocoObI moTy4eHHs KUCIOPOa B 1a00paTopun

bub6mmoreka [{OK

24
U NpOMBIIIEHHOCTH. [IpuMeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3 PexT XuMuIecKkoi peakiumu,
25 MOHSATHE O TEPMOXUMHUYECKOM YPAaBHEHHH, K30~ U brbmmorexa [OK
p M ’ https://m.edsoo.ru/ff0d4790
SHJOTEPMUUECKHUX PEAKITUIX
26 TonnuBo (HedTh, Yroiabs U MeTaH). 3arps3HeHne bubnuoreka [IOK
BO3JlyXa, CIIOCOOBI €ro MpeI0TBPALICHUS https://m.edsoo.ru/ff0d4c4a
97 [Ipaktuueckas padota Ne 3 o teme «Ilomydenne bubnuoreka [IOK
1 cOOMpaHME KUCIIOPO/Ia, U3YICHHUE €TO CBOMCTBY https://m.edsoo.ru/ff0d4ae2
28 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
29 OuznyecKue U XUMHUYECKHUEe CBOMCTBA BOJIOPOA. bubnunoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
30 [ToHsaTHE O KHCIIOTaX U COJISIX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
31 CrniocoObl mosTyyeHHst BOAOPOa B 1ab0OpaTopuu Bu6mmorexa LIOK

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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[Ipaktuyeckas padora Ne 4 o teme «llomydenue

bub6mmoreka [{OK

32
1 coOupaHue BOJOPOa, U3YICHUE €TI0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
bubmmoreka [{OK
33 MoasapHublii 006EM ra3oB. 3aK0H ABOraapo
P P https://m.edsoo.ru/ff0d542e
Brrunciienns 00b€Ma, KOJIMYECTBa BEIECTBA ra3a
34 110 €T0 U3BCCTHOMY KOJIMYCCTBY BCIICCTBA NJIN BI/I6J'II/IOT€K3 HOK
N Y y Bet https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenust 00b€MOB ra3oB 10 ypaBHEHHIO
35 €aKI[MM Ha OCHOBE 3aKOHA OOBEMHBIX bubmorexa LOK
p i https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
36 dusnyecke 1 XUMHYECKHUE CBOIICTBA BOIBI bubnmorexa [TOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [JOK
37 CocraB ocHoBauuii. [ToHsarre 00 HHAUKATOpAX
a p https://m.edsoo.ru/ff0d59e2
Bona kak pactsopureis. HaceleHHbIe 1
A P b n bubnuoreka [JOK
38 HEHACHIIIICHHBIC PacTBOPBL. MaccoBas J10Js

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40
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[Ipaktuyeckas padora Ne 5 o reme

bubmmoreka [{OK

39 «IIpuroToBieHrE pacTBOPOB C OMPEACTEHHON
P . . P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIIECTBA
40 KonTponsnas padora Ne2 no teme «Kucnopo. bubnuorexa [JOK
Boaopona. Boma» https://m.edsoo.ru/ff0d6342
41 Oxkcunpl: cocTaB, KiaccuduKaus, HOMEHKIaTypa bubmorexa LOK
AL ’ ’ P https://m.edsoo.ru/ff0d664e
42 [TonyyeHne u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, bubnuoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
43 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tosnydenune n XuMHUYECKHUE CBOMCTBA OCHOBAHUI bubmmorexa [IOK
e https://m.edsoo.ru/ff0d67ca
45 Kucnoter: cocraB, knaccudukanms, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
. bubmuoreka [JOK
46 [TonyueHnue u XuMU4YeCcKre CBOMCTBA KUCIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKIIATypa, CIoCOObI

bub6mmoreka [{OK

47
MOJIy4YECHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpaxTnueckas padota Ne 6. Pemenue
48 SKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «OCHOBHEIE bubnmorexa LHOK
P . https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTaHUYECKUX COCTMHEHUID)
49 I'eneTnueckas cBsi3b MKy KJaccaMH bu6moreka [IOK
HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
50 OO6o0menre U cucTeMaTru3arus 3HaHUH
- t https://m.edso0.ru/00ad9ch2
51 KonTtponbHas padota Ne3 o reme "OcCHOBHBIE bubnuoreka [JOK
KJIACChl HEOPraHMYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBble MONBITKH KIACCU(UKAITUN XUMHUIECKUX
bubnuoreka [JOK
52 aneMeHTOoB. [loHsATHE O Tpymnax cXoAHbIX

QJICMCHTOB

https://m.edsoo.ru/00ad9ffa
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IIepnognueckunt 3axkoH u [lepuoanueckas

bub6mmoreka [{OK

53 cucTeMa XuMudeckux aiementos /. Y.
A https://m.edsoo.ru/00ada52c
Meuneneena
54 Ilepuonel, T MBI, TOAT Bl bubnmorexa LOK
p » TPYIIIBL, TPy https://m.edsoo.ru/00ada52c
55 Crtpoenue atomoB. CocTaB aTOMHBIX SIJIED. bubnuorexa [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHHe ATEKTPOHHBIX 000JI0YCK aTOMOB
56 anemeHToB Ilepuoanueckoit cucremsl 1. U bubmorexa LOK
p T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprucTUKa XUMHUIECKOTO DJIEMEHTA TI0 €ro
57 rojiockeHnto B [leproanueckoit cucreme /1. U bubmorexa LOK
p T https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leprnoauueckoro 3aKkoHa JUIsl pa3BUTHS
58 Hayku U nipaktuku. J[. 1. MenneneeB — y4&HbIN Eubmorexa HOK
K p I yi ’ https://m.edsoo.ru/00ada96e
MeJaror U rpaxJIaHuH
59 DIEKTPOOTPUIIATEITBHOCTh ATOMOB XMMHUYECKHIX bubmuoreka [JOK

snemMeHToB/ Beepocceuiickas mpoBepoyHas padoTta

https://m.edsoo.ru/00adaab8
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bu6mmoreka [IOK

60 )51
OHHAA XUMHIHECKAA CBASH https://m.edsoo.ru/00adac34
61 KosanenTHas nmoisapHas XuMU4YeCKas CBSI3b bubmorexa [TOK
p https://m.edsoo.ru/00adaab8
62 KoBanenTHas HemosIpHast XUMHYECKast CBSI3b bubmmorexa [TOK
p https://m.edsoo.ru/00adaab9
bu6moreka [IOK
63 C
TEMCHb OKHCTICHIA https://m.edsoo.ru/00adae28
64 OKHUCIUTEIIFHO-BOCCTAHOBUTEIBHBIE PEAKIINNA bubmiorexa HOK
peadl https://m.edso0.ru/00adb076
65 OKHUCIUTEIN U BOCCTAHOBUTEIN bubmorera [IOK
https://m.edso0.ru/00adb076
66 KontponbHas padota Ne4 o reme «CtpoeHue bubnuoreka [JOK
aToMa. XUMHUYECKas CBA3L) https://m.edsoo.ru/00adb486
67 PezepBHblit ypok. O00O01IEHNE U cCUCTeMaTH3alMs bubnuoreka LIOK
3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00O01IEHNE U cCUCTeMaTH3alHs bubnuoreka [IOK

3HaHUHI

https://m.edsoo.ru/00ad9cb2
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69 PezepBHblii ypok. O000IIEHNE U CHCTEMaTH3AIHS 1 bubnuorexa [JOK
3HaHUHU https://m.edsoo.ru/ff0d61c6
OBULIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 69
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9 KIIACC

KoauvecTBo yacon DJIeKTPOHHBbIE
Jara
Ne KonTpoJb uugpposbie
Tema Ypoka HpaKanec M3y4YeH
n/n Bcero HbIE o0pa3oBaTe/ibHbIE
Kue padorbl | M
padoThI pecypchl
. bubmmoreka [{OK
[Tepuonnueckuii 3akoH. [leprnoanueckas cucrema
1 1 https://m.edsoo.ru/00adb59
xuMmudecknx snemeHnToB J[. . Meneneera o
. bu6moreka [IOK
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
2 . 1 https://m.edsoo.ru/00adb6b
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB 6
bu6mmoreka [IOK
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX
3 1 https://m.edsoo.ru/00adb7e
BEIIECTB
2
4 Bunnl xuMuueckoil CBS3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel o reme «IloBTopenue u
5 yriyojeHne 3HaHUH OCHOBHBIX pa3/esioB Kypca 8 1 1
KJ1acca
. bubnuoreka [JOK
Knaccudukanus XuMUuecKuX peakiui 1mo
6 1 https://m.edsoo.ru/00adbcb
Pa3IMYHBIM TPU3HAKAM 0
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[ToHATHE O CKOPOCTH XUMHUYECKON PEAKLMH.

bubmmoreka [{OK

;
[IoHATHE O TOMOTEHHBIX U I'€TEPOTrE€HHBIX PEAKIIMIX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
8 BIIUSIFOIIINE HA CKOPOCTh XUMHUYECKOM peaKIuu U brbmmorexa [OK
P p https://m.edsoo.ru/00adc28c
TOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS
9 OKHCIIUTENTEHO-BOCCTAHOBUTEHHBIC PEAKITHH brbmmorexa [OK
P https://m.edsoo.ru/00adcade
. bu6moreka [IOK
Teopust MEKTPOJUTUUECKON TUCCOTTHAITUH.
10 https://m.edsoo.ru/00adcd6
CunbHbI€ U cl1a0ble ANEKTPOJIUTHI g
bu6mmoreka [IOK
11 HoHHbIe ypaBHEHUS peaKIuit https://m.edsoo.ru/00add44
8
XUMHUYECKUE CBOMCTBA KMCIOT U OCHOBAaHUM B bubnnoreka [JOK
12 CBETE MPEACTABICHUIN 00 AIMEKTPOTUTHUCCKOM https://m.edsoo.ru/00add5d
JTCCOIIMAITIT 8
XUMHYECKHE CBOMCTBA COJICH B CBETE bubnmuorexa [JOK
13 MPEACTABICHUHN 00 AIEKTPOJUTHICCKON https://m.edsoo.ru/00add8b
JTUCCOTMAIINN 2
bubnuoreka [JOK
14 [TonsaTHe o rumpoause comei https://m.edsoo.ru/00add9d

4
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bu6mmoreka [{OK

15 O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUN https://m.edsoo.ru/00addd1
2
16 [Ipaktuyeckas padora Ne 1. «Pemenne bubnuorexa [JOK
JKCIIEPUMEHTAIIBHBIX 3a7a91)» https://m.edsoo.ru/00addbfa
KonTponsnas pabora Ne2 no teme
17 «DIEKTPOIUTHYECKAS JUCCOIHANSL. X UMUYECKUE bubnmorexa LHOK
P ’ https://m.edsoo.ru/00addec0
peaKkIiu B paCTBOPAX»
18 OO6mrast XxapakTepUCTHKA TaJJOT€HOB. XUMHYECKHE bubmuorexa [JOK
CBOMCTBA HA ITPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
bu6mmoreka [IOK
XnopoBogopoa. CossiHast KUCIIOTa, XUMAYECKUE
19 . https://m.edsoo.ru/00adel0
CBOMCTBA, MOJTYYCHHE, IPUMCHECHUE 4
[Ipaktuueckas padota Ne 2 o teme «Ilomydenne bubmiorexa HOK
20 . . . https://m.edsoo.ru/00ade34
COJISTHOM KMCJIOTBI, U3ydeHHe €€ CBONCTBY g
bu6mmoreka [JOK
Brruncnenus mo ypaBHEHUSIM XUMHYECKHUX
21 . https://m.edsoo.ru/00ade48
peaKIyii, eclivi OJIMH U3 PEarcHTOB JaH B U30bITKE g
bubmuoreka [JOK
22 OO011as XxapakTEpUCTUKA 1eMEeHTOB VIA-IpyIIIb
B P p pym https://m.edsoo.ru/00ade64a
AnnoTponHbie Moaudukanuu cepsl. Haxoxnenue
N . bubmuoreka [JOK
23 cepbl U €€ COeMHEHUI B IpUpoie. XUMHUECKUE

CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBonopo, cTpoeHue, Pu3nyecKue u

bu6mmoreka [{OK

24 . https://m.edsoo.ru/00ade80
XUMUYECKHE CBOMCTBA 9

o5 Oxkcunpl cepol. CepHast KUCIIOTa, GU3HYECKUE U bubnuorexa [JOK
XUMUYECKUE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CTI0C00a MOyYeHUsT CEpHOI bubnuoreka [JOK
KHUCJIOTBI. XUMHUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEeH https://m.edsoo.ru/00adec8a
Cpelbl COeTMHCHUSIMU CEPBI

97 Brruncienue MaccoBo# A0JIM BBIXOJA MTPOAYKTA bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepuCTUKA SJIEMEHTOB V A-TpYIITIHI.

28 Azot acﬁ OCTpaHeHI/Ie B IIPUPO/JIE q)HSHzZ:KHe u bubamorera LOK

» pactip pu PHPOJE, https://m.edsoo.ru/00adeeat

XMUMHYECKHE CBOMCTBA

29 AMMHaK, ero pu3ndeckne 1 XUMUIECKHUE CBOMCTBA, bubnuoreka [IOK
MOJIy4CHHUE U TPUMECHEHUE https://m.edsoo.ru/00adf004

30 [Ipaktuueckas padota Ne 3 o reme «llomydenne bubnuoreka [JOK
aMMHaKa, U3y4eHue €ro CBOMCTB https://m.edsoo.ru/00adf180

31 A30THAas KUCJ0Ta, €€ PU3nveckre U XUMUYECKUE bubnnorexa [JOK
CBOMCTBa https://m.edso0.ru/00adf306
Hcnonp30BaHNe HUTPATOB U COJIE aMMOHUS B

39 KauecTBE MUHEPAIbHBIX YA0OpEeHUH. XUMUYECKOe bubnunoreka [JOK

3arpsA3HCHUC oxpyxca}omeﬁ Cpeabl COCAUHCHUAMUA
a30Ta

https://m.edsoo.ru/00adf518
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dochop. Oxcun dpocdopa (V) u pochopras

bubmmoreka [{OK

33 KHCJI0Ta, (PU3UYECKUE U XMMUYECKHE CBOMCTBA,
b https://m.edsoo.ru/00adf68a
MOJTy4CHUE
Hcnons3oBanue pochaToB B KauecTBE
34 MHHEPAJIbHBIX yI00peHuil. 3arps3Henre brbamorexa [OK
PEILHBIY YAOOP AP https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu
Yrnepon, pacnpoCcTpaHEeHHE B IPUPOJIE, bubnnorexa [JOK
35 .
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckre U XMMHYECKre
. bubmuorexa [JOK
36 CBOMCTBA. DKOJIOTHUECKHUE MTPOOIIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzoM yriepona (IV)
bu6mmoreka [IOK
37 VYroapHas KucioTa u e€ coiu
https://m.edsoo.ru/00ae006¢c
[Ipaktruueckast padota Ne 4 o reme "Ilonmydenne
38 JIeKrCIIoro raza. KauectBeHHas peakius Ha bubmorexa OK
T . P https://m.edsoo.ru/00ae027e
KapOOHaT-HOH
39 [TepBoHauanbHBIC MOHATHS 00 OPTAaHUYECKUX bubnuoreka [JOK
BEIIECTBAX KaK O COCMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e
. bubmuoreka [JOK
40 KpemHuwuii u ero coenuHeHUs
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemmenue
P P N bubnmuoreka [JOK
41 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «Baxkueinme

HEMCETAJJIbI U UX COCOUHCHU S

https://m.edsoo.ru/00ae0bf2
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KonTponsHas padora Ne3 mo teme «BaxHeiimme

bu6mmorexa [{OK

42
HEMETAJIBI ¥ UX COCIUHCHUS https://m.edso0.ru/00ae0el18
OO61as XxapakTepuCTUKa XUMUUYECKUX AIIEMEHTOB
43 — MeTaJUI0B. MeTaimnyeckas CBsi3b U bubnuorexa [JOK
METaJUNIMYECKass KPUCTAJUTMYECKAS PEIIETKA. https://m.edsoo.ru/00ae103e
du3nyecKrue CBOMCTBAa METAJIJIOB
. bubmmoreka [{OK
XUMHUYECKHEe CBOMCTBA METAJIJIOB.
44 . . https://m.eds00.ru/00ael115
DNEeKTPOXUMHUYECKUHN Psil HAMPSDKEHU METAJIJIOB 6
OO6mwme cmocoOsI momy4eHus: MeTauioB. CIiaBbl.
bu6moreka [IOK
Brruncienus mo ypaBHEHUSIM XUMHYECKUX
45 . https://m.edsoo.ru/00ael15
peaKIvii, €ClIi OJIMH U3 PEareHTOB COJICPKUT 6
NPUMECH B
bu6mmoreka [IOK
46 [TonsaTHE O KOPPO3UU METAJLIOB https://m.edsoo.ru/00ael27
8
bu6mmoreka [JOK
47 [lemouHbIC METAILITBI https://m.edsoo.ru/00ael14b
2
bubmuoreka [JOK
48 OKcuIbl ¥ THAPOKCHUIBI HATPUS U KAJIUS https://m.edso0.ru/00ael4b
2
49 II{emoyHO3eMENbHBIE METAIIbI — KaIbLUN U bu6mmoreka [JOK

Mar"duu

https://m.edsoo.ru/00ael15e8
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bu6mmoreka [{OK

50 B 5
DIHCHILIE COCMHMHCHIA Kb https://m.edsoo.ru/00ael5e8
51 O06o01IeHre 1 cHCTeMaTH3alus 3HaHU !
bubmmoreka [IOK
52 XKéctkocTh BOJIBI M CLIOCOOBI €€ YyCTpaHEHUS https://m.edso00.ru/00ae188
6
53 [Tpaktuueckas padota Ne 6 mo teme "KéctkocTh bubnuoreka [JOK
BO/JIbI U1 METO/IbI €€ YCTPAHEHHUS" https://m.edsoo.ru/00aelae8
bu6moreka [IOK
54 An i
FOMHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA ¥ THIPOKCHUIA bubamorexa [JOK
P A o A https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XKeneso https://m.edsoo.ru/00ae1d8
6
57 Oxcunpl, THAPOKCUIBI B conn kenesa (II) u xenesa bubnnoreka [JOK
1) https://m.edsoo.ru/00ae35e6
58 O06o01eHre U cucTeMaTru3amys 3HaHUHA
[IpakTuueckas paborta Ne 7. Pemenue
. bubmuoreka [JOK
59 AKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe «Baxkneiinime
https://m.edsoo.ru/00ae3de8
METaJIBl U UX COCTUHEHUS
bu6mmoreka [JOK
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
60 https://m.edsoo.ru/00ael75

peaKI.IHfI, €CJIM OJUH U3 pCarcHTOB 1aH B M30BITKE

0



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

WJIY COJIEPKUT IPUMeECH. BrIunciaeHus MaccoBoi
JIOJIA BBIXOJ1a ITPOJIyKTa PEaKLUU

61 OO6o01IeHre 1 cCHCTeMaTH3alus 3HaHU N 1
62 KonTponsnas pabora Ne4 no teme «BaxHeilmne 1
METAJUTBI H UX COCTMHCHUSD)
63 BeniectBa u matepualbl B MOBCEAHEBHOM KU3HU 1 bu6moreka [IOK
YeJI0BeKa https://m.edsoo.ru/00ae3f50
bu6moreka [IOK
64 XUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH CpeIpl 1 https://m.edsoo.ru/00ae427
0
bu6mmoreka [IOK
65 Ponp xumuu B pemeHnn SKOJOTHYECKUX TPOOIeM 1 https://m.edsoo.ru/00ae427
0
66 PesepBubiit ypok. O6001IEHNE U CUCTEMaTHU3aAIMS 1 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/00ae0d0a
PesepBueblil ypok. O000IIEHNE U CUCTEMATH3ALIHA Brbmaoreka LJOK
67 P . YPOK- 1 https://m.edso0.ru/00adb33
3HaHUH c
PesepBHbiit ypok. O6001IEHNE U CHCTEMAaTU3alIUs bubmorexa HOK
68 . TPOK- 1 https://m.edso0.ru/00ad9ch
3HaHUH »
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






