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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHoBe denepaibHON padoueit
IpOrpaMMbl BOCIUTAHUSL M C YUYETOM KOHIICTIMM MPENnojaBaHusl y4eOHOro
npenmera «XuMHs» B 00pa3oBaTelbHbIX —opraHuzauusx Poccuiickoit
denepanum.

[Iporpamma nmo XxumuM Aa€T MPECTABICHUE O LIENAX, OOIIel CTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYaAIOIIUXCS CPEICTBAMH YYEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIepIKaHHeE,
MpeayCMaTPUBACT paclpe/iesieHUe ero Mo KjiaccaM U CTPYKTYpUPOBaHHUE IIO
pazjieliaM M TeMaM MPOrpaMMbl MO XHUMHH, OMNPEIETSeT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YUYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa IS
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbLHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, a TakKe TpeOOBaHUM K
pesyibTaTaM OOydYeHHMs] XMMHUM Ha YpOBHE LieJiel HM3y4YeHHs MpeaMera |
OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOyYaroierocs Mo
OCBOCHHMIO YUE€OHOT0 COJEPKAHMSL.

3HaHUWE XUMUU CIYKUT OCHOBOU sl (DOPMUPOBAHUS MHUPOBO33PECHUS
00y4Jaromerocs, ero NpeaCcTaBICHUN 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT HOopMUpPyEMbIE XUMHUEH MPEICTABICHUS O B3aUMOTMPEBPAIEHUIX
SHEPruu U 00 SBOJIIOIUU BEIIECTB B MPHUPOJE, O MYTIX PEIICHUS TI100aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOIN M KOJIOTUYECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3ali  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (PyHKIMOHAIBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIILIICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW YyYEOHON NeATeNbHOCTH,
AKCIEPUMEHTAJIbHBIX U HUCCIE0BATEIbCKUX YMEHHM, HEOOXOJIUMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEIHHOCTH;



3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AWHCTBO TMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
00yuJarommxcs;

CrIocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSIM, K TNPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yYaroIuXCsl.

JlanHble HarpaBiieHUs B 00yYEeHUH XUMHUHU 00ECTeunBaroTCs crenuduKoit
colepKaHUs y4yeOHOro TMpeAMeTa, KOTOPbIM SBISETCS MEeAarormuyecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKU XUMHUH Ha ONPECIEHHOM dTare
€€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHE OO0YYaIOIIMMUCS CUCTEMbI MIEPBOHAYATBHBIX MOHATUN XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX MOHSATHI
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus OporpaMMBbl 10 XuMuu chOpMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Mojaxona K €€ nzyuennro. Coaep:kaHue CKIAAbIBACTCA U3 CUCTEMBI
IOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMbI MOHATHU O
xuMuueckoil peakuuu. O0€ 3TH CUCTEMbl CTPYKTYPHO OPraHU30BaHbI IIO
MPUHIMITY TOCIEI0BATEILHOTO Pa3BUTHUSI 3HAHWA HA OCHOBE TEOPETHUYECKUX
IIPEJACTABIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TMpPEACTaBICHUN 00 DSICKTPOJUTUYECKON JHUCCOIMAIMK BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMITUPUYECKH
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYromMy, BBINOJHSIS (DYHKIUH OOBACHEHUS W
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS M BO3MOKHOCTEU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJIYYEHHS U3Yy4aEMbIX BEILIECTB.

OcBoeHue mnporpaMMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKOU COCTABIIAIOLICH HAYyYHON KaPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPOJbI, LEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJIaM IIO3HaHUs B Hayke. M3yueHne XMMUM MPOUCXOIUT C MPUBJICYEHUEM
3HAHWM W3 paHee HM3YyYCHHBIX YYEOHBIX MpeaMeToB: «OKpyKarouui MHUpy,
«buonorus. 5—7 xiacce» u «Pusuka. 7 Kinacey.



[lpy wu3ydyeHWHn XUMHH NPOUCXOAUT (HOPMHpPOBAHHE 3HAHUN OCHOB
XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHM S, TPAKTUYECKON
NEATEIBbHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya yyeOHOro npeaMera COCTOUT B (POPMUPOBAHUM CHUCTEMbBI XMMHYECKUX
3HAaHUA — BaXXHEHIMX (AKTOB, TOHATUH, 3aKOHOB U TEOPETUYECKHUX
MTOJIOKEHUM, JTOCTYMHBIX O00OOIIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa
HayKH, B IPUOOIIEHUH K HAyYHBIM METO/IaM MO3HAHUS IPU U3YyUYEHUH BELECTB
U XUMHUYECKUX PEaKIHil, B YOPMUPOBAHUH U PA3BUTUH IO3HABATEIbHBIX YMEHUN
U UX NPUMEHEHMH B y4eOHO-IIO3HABATEIbHOW M y4e€OHO-HMCCIIEN0BATEIbCKON
JEeATEIbHOCTH, OCBOCHHHM MpaBUJ O€30MaCHOTO OOpallleHHs C BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HM.

[Ipu n3yyeHnn XMMHUM Ha ypOBHE OCHOBHOT'O O0IIIEr0 00pa30BaHMsI BaXKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KakK:

— (OpPMHUPOBAHUE HWHTEJUIEKTYyaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO PEIICHHUI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJI€HHOCTh OOy4YeHUs Ha CHCTEMATUYECKOE MpPUOOIICHHE
00y4aromuxcsi K CaMOCTOSITENIbHON MO3HABATEIbHON JAEATEIbHOCTH, HAYYHBIM
METOJiaM MO3HaHUsI, (GOPMUPYIOITUM MOTUBAIMIO U PA3BUTUE CIIOCOOHOCTEN K
XUMUMU;

—  of0ecrieyeHWe  YCJOBHH,  CIOCOOCTBYIOIIMX  NPUOOPETEHHIO
OoOy4JarlIMMUCSl  OMbITa PAa3HOOOpPA3HOM  JAESATENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJFOUEBBIX KOMIIETEHIMI), HUMEIOLIUX
YHUBEpCAIbHOE 3HAUECHHE JIJISl PA3JIMYHbBIX BUIOB JI€ATEIbHOCTH;

— (QopMupoBanue o0mel (QYHKIIMOHATBHOH M €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UYHCJE€ YMEHUH OOBSCHATH U OLICHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MUPA, UCHOJb3ysl 3HAHUS U OMBIT, MTOJYYEHHBIE IPU U3YYECHHUH
XUMUH, MPUMEHATh MX NpPH PEIICHUH NpOoOJeM B TMOBCEAHEBHOM XU3HU M
TPYAOBOM IEATEIBHOCTH;

— (dopmupoBanre y O0OydalOMMXCAd TyMaHUCTUYECKUX OTHOLICHUH,
MOHMMAHUSA LEHHOCTH XHMHMUYECKHUX 3HAHUM Il BBIPAOOTKU 3KOJIOTUYECKU
11eJIeCO00pa3HOro TOBEJACHUSI B OBITY U TPYAOBOM NEATEIbHOCTH B IIENIAX
COXPaHEHHUs CBOETO 3/I0POBbs U OKPYKAOIIEU IPUPOLHONU CPEBI;

— pa3BUTHE MOTUBALUU K OOYyYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUS OOIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MPOQUIIS U HANPABICHHOCTH JalbHEUILIETO
oOydJeHwus.



OOmiee uyncno 4YacoB, OTBEAEHHBIX ISl M3YYEHHS XHMHU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTanisieT 136 yacoB: B § kinacce — 68 yacoB
(2 yaca B Hezren0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemiecTtBa. du3nyeckue CBOWCTBAa BEHIECTB. ATpPETraTHOE COCTOSHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U COXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAsE aTOMHAas Macca.
OtHocuTeNbHAs MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHUYECKOTO JIEMEHTA
B COCJIMHECHUM.

KomnuectBo BemecrBa. Mosb. Monsgpras Macca.  BzaumocssA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €AUHUIl BEHIeCcTBAa. Pacyérel 1o
dbopMyIamM XUMHUYECKUX COSAMHEHUM.

Ouznyeckue W XUMHUYECKHUE SBJICHUS. XHUMHYECKas peakuuss u eé
MpU3HAKU. 3aKOH COXPaHEHUsS MAacChl BENIECTB. XHMHUYECKUE YpaBHEHHS.
Knaccudukanus xuMudeckux peakiuii (COeTIUHEHUS, Pa3I0KEHUs, 3aMEICHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUUYECKOU MOCy/10, MpaBuiiaMu paboThI B JIaOOpaTOpUH U
npuéMamu oopalieHus ¢ 1abopaTopHbIM 000PYAOBAHUEM, U3YUEHUE U ONTMCAHKE
¢u3nUecKuX CBOMCTB 00Opa3lOB HEOPraHUYECKUX BEIIECTB, HaOI0IeHNE
¢usnueckux (IJIaBleHWE BOCKA, TasHUE JIbJa, PacTHUpPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUU, MPOKATUBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTON) SBJICHUM, HAOII0/IeHHE
Y OMKMCaHUE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEAKIUH (pa3ioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHrne THAPOKCHIA
Meau (II) mpu HarpeBaHuM, B3aUMOJICHCTBHUE JKEjl€3a C PaCTBOPOM COJIM MEIH
(I), wu3yueHue cnocoOOB pa3jesieHus CMeced: C TOMOUIbI0 MAarHuTa,
bunpTpoBaHKEe, BBHIMAPUBAHUE, TUCTWLISALMSI, XpomaTorpadus, MpoBEICHUE
OYMCTKH TIOBAPEHHOM COJIM, HAOJIOJICHUE U OMHICAHUE PE3yJIbTaTOB MIPOBEIACHUS
OMbITa, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEIEH
MOJIEKYJI (IIIApOCTEP>KHEBBIX ).

Ba:xHeiinue npeacTaBuTe I HEOPraHUYECKUX BellECTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBo. HaxoxkaeHune Kuciopoja B Mpupoje, (GU3NUECKHe W XUMHYCCKUE
cBoiictBa (peakuuu ropenusi). Oxcupabl. [Ipumenenne kuciopoaa. CrocoObl
MOJIy4eHHs] KHUCJIOpoJa B JabopaTopud W NpOMBIIUIEHHOCTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMUYECKON peaklny, TEPMOXUMHUYECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKHE PEaKIUU. TOIUIMBO: Yrojiib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxoxkaeHue Boaopoja B
npupone, GU3MYECKHME W XUMHYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxydenus. Knemorel u conu.

MounsipHbIit 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSM.

dusnueckne cBoMCTBAa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacepimienHble 1 HEHACBIIEHHBIE PAcCTBOPBL. PacTBOPHUMOCTH BEMIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B PACTBOPE. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poibs pacTBOPOB B IPUPOE U B )KU3HU YesioBeka. KpyroBopot BoIbI
B [IpUpPOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BO/I.

Knaccudukanus neoprannueckux coeauHenunii. Oxcuasl. Kimaccudukanus
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, aM{pOTEpHBbIE) U
HecoseoOpazyroue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
cBoMcCTBa OKCHIOB. [losTydeHre OKCUIO0B.

OcnoBanus. Knaccudukanuss OCHOBaHMIA: IMIENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHui. Ou3zndeckue U XMMHYECKUE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaot. @usndyeckue u
XMMHUYECKUE CBOMCTBAa KuciIoT. Psan aktuBHoctn MeraiuioB H. H. bekerosa.
[TosyyeHue KUCIOT.

Comu. Homenknatypa coneil. @u3n4ecKrue U XUMUYECKUE CBOMCTBA COJIEH.
[Tomyyenue coueil.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCTMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KHUCJIOpPOJa B  BO3IYyXE,
NoJIy4eHHe, COOMpaHHe, pacro3HAaBaHWE W HU3YUYEHUE CBOICTB KHUCIOpPOAA,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS U MPEKPAIeHUs TOpeHusI (TIokKapa), 03HAKOMIJICHHE C 00pa3iaMu
OKCHJIOB M OIHMCAHWE MX CBOWCTB, MOJIyYCHHE, COOMpAHHE, PACIO3HABAHHUE W
M3y4YEHHE CBOWCTB BOJIOPO/Ia (TOPEHUE), B3AUMO/JICUCTBUE BOJOPOIA C OKCUIOM
veau (II) (BO3MOXKHO MCIHOJNIB30BAaHUE BUJIEOMATEPUATIOB), HAOJIOJICHHE



0o0pasloB BEMIECTB KOJWYECTBOM | MOJb, HCCIEAOBAHHE OCOOCHHOCTEH
pacTBOPEHUsS] BEHIECTB C PA3JIMYHOM PACTBOPUMOCTBHIO, MPUTOTOBICHUE
pAacTBOPOB C ONPEICIEHHOW MACCOBOM JIOJICE PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJIBI C MeETa/llaMH (HATpUEM U KajbliieM) (BO3MOXHO
WCTIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE 0OPA31I0B HEOPTaHUUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIO/ICHHE U3MEHEHUSI OKPACKHU UHIUKATOPOB B
pacTBOpax KHUCIOT M IeJoue, uzydeHue B3aumojenctus okcuaa menu (II) c
pPacTBOPOM CEPHOM KHUCIOTHI, KUCIOT C METaulaMU, PEaKLIHU HEeUTpalu3auuu,
NOJIyYE€HHUE HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHHE OJJHOIO METAJIa APYTUM
W3 pacTBOpPa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxHenime
KJIACChl HEOPTaHUYECKHUX COCTMHEHUIN.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB /JI. . MenneneeBa. CtpoeHne aroMoB. XHMH4YeCKasi CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUun

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHYECKUX dJeMeHTOB. [loHsiTHE O
rpyImnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHBIE METalIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHU/IBL.

[Tepnonnueckuit 3akoH. [leproanueckas cucTteMa XUMHYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W UIMHHONEPUOAHAS (POPMBI
[lepuoanueckor cucrembl xumuueckux odiemeHToB JI. WM. Mennaeneesa.
[Tepuonsl u rpynnbl. OU3HMYECKUH CMBICH MHOPSAKOBOTO HOMEPA, HOMEPOB
IIEpUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBHIX 20 XUMUUECKUX 3JIEMEHTOB
[Tepuomnueckoit cucremsl 1. 1. MenaeneeBa. XapakTepucTUKa XUMHAYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckont cucreme . . Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUSI paJnyca aTOMOB XMMHYECKUX SJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIaM U NEPUOIAM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuoandeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
YUYEHBIA U TPAXKIAHUH.

Xumudeckas cBsizb. KoBaneHTHast (mosisipHass M HEMOJIApHAs) CBSI3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenbp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
ITponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumennt:



n3ydeHue o0pas3IoB BEIIECCTB METALIOB M HEMETAJIOB, B3aMMOJICHCTBHEC
TUIPOKCHUAA IIMHKA C PAacTBOpPaMU KHUCJIOT U IIEJTOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHA
(ropenue, peakiy pasoKeHUs], COSTUHEHU).

Mesxcnpeomemmnbwie ceasu

Peanm3zanust MeXnpeaMEeTHBIX CBA3EH NPU U3yYEHUM XUMHUH B 8 Kjacce
OCYUIECTBIISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATUM, TaK Y TIOHATHM, SIBJIIFOLIUXCS CUCTEMHBIMH JJI OT/AEJIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJIu3, CHUHTE3, KiIacCudUKalus, MNePUOJUYHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Mmarepus, aroMm, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHUZ,
M30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUH 3apsi/l, BEIIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, ((U3NUYECKUE BETUUUHBI, €IUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XMMHUYeCKasi peaKkuus

[Tepunonnueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
1. N. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XMMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbLUsi W WX
COCIMHEHUI B COOTBETCTBUM C MOJIOKEHUEM 3jieMeHTOB B llepmoamueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUECKON CBSI3U. THIBI KPUCTAJUITMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
1 BHUJa XUMHYECKOM CBS3H.

Kinaccuduxkanust 1 HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB. XUMUUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaccaM HEOPTraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IuYHbIM MHpHU3HAKaM (110
YUCJY U COCTABY YYacCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3D (DEKTY,
10 U3MEHEHUIO CTeTMeHeN OKUCIICHUSI XUMUUYECKHX JIIEMEHTOB, TI0 00paTUMOCTH,
[0 YYacTUIO  Karajium3aTopa). OK30- U  DSHJIOTEPMUYECKHE PEaKIIUH,
TEPMOXUMHUYECKUE YPABHEHUS.



[TonsTe 0 ckopoctu xumudeckou peaxiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakusaX. [IoHATHE O TOMOT€HHBIX U T€TEPOT€HHBIX
peakuusax. Ilonarne o karanuse. lloHSATHE O XMMHYECKOM pPaBHOBECHUMU.
@akTOophl, BIHUSIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U IOJIOKECHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIILHBIE ~ PEAKLWHU, AJIEKTPOHHBIA OayaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopus  SJIEKTPOIUTUYECKOW  JTUCCOLIMALINH. DJIEKTPOJIUTBHL U
HEINEeKTpoJauThl. KaTuoHbl, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBs3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bI€ AIEKTPOJINUTHL.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YpaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEH B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconmanyu. KauectBeHHbIe peakuyy Ha HOHBL. [IoHsATHE O TUAPOIN3E CONEM.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISAMHU KPUCTALINYECKUX PEMIETOK HEOPTAHUYECKHUX
BEILIECTB — METAJVIOB U HEeMeTa/uioB (rpadura U ajnMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakuu
OT BO3JIEHUCTBUS Pa3lIMUYHBIX ()aKTOPOB, HCCIEIOBAHHE 3JEKTPONPOBOJHOCTU
pacTBOpPOB BELIECTB, IMpoLecca AUCCOLMALMM KHMCIIOT, IIEJI04Yer MU CoJeHn
(BO3MOXHO ~HCIOJIb30BAaHUE BHUAECO MATEPHAIOB), TMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUMX ~ MPU3HAKK TMPOTEKAaHUS peakuuid HOHHOro oOMeHa
(oOpazoBanue ocajaka, BBIJICJICHHE Ta3za, OOpa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLIUI
(ropenue, peakuu pa3aoKeHHsl, COEIUHEHNS ), pACIO3HABAHNE HEOPTaHUYECKUX
BELIECTB C TIOMOLIBI0O KAayeCTBEHHBIX pPEAKIMHA HAa HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a]1a4.

Hemeranibl u MX coeIMHEHUA

OObmas xapakTepucTtuka ragoreHoB. OCOoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTereHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJJIJaMH, HEMETa/NIaMH, IIEeI04YaMu). XJIOPOBOJIOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, MMOTy4YeHHUE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4eJIoBeKa. BakHelue XJI0puabl U UX
Hax0XJICHUE B IIPUPOJIE.



O6mas xapaktepuctuka 31eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeTeHN OKucieHus. CTpoeHne U PU3nUYecKre CBONCTBA
IPOCTHIX BEHIECTB — KUCIOpOAa U Cepbl. AJUIOTPONHbIE MOAUPUKAIINU
KHUCIIOpoZa M cepbl. XUMHUYECKHUe cBoMcTBa cepbl. CepoBOIOPOA, CTPOCHUE,
¢usnyeckue W XuUMHUUECKHe CBoicTBa. OKCHABI Cepbl KakK MPEACTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KHCIOTa, GU3NYECKHE M XUMHUYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENs Kjacca KUCIOT U crenuduueckue). XUMUUECKHUeE
peaKkiMM, JIeKallMe B OCHOBE MPOMBIIUIEHHOTO CHOco0a MONy4YeHUs CEepHOU
KkucnoThl. [Ipumenenune cepHoit kuciaotbl. Colid CEpHOU KUCIIOThI, KaUe€CTBEHHAS
peakuusi Ha cyibgaT-uoH. HaxoxneHue cepbl U €€ COEIMHEHHH B MPUPO/IE.
XHWMHUYECKOE 3arpsi3HEHHE OKPYKAIoLIEd Cpelbl COSAMHEHUSIMU  CEpbl
(KUCIOTHBIE JIOKIU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
OpeIOTBpPALLICHHUS.

OO6mas xapakTepucTika 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIIEHUS. A30T, pacCIpOCTpaHEHUE B IPUPOJE,
¢usnueckue U xumMuueckue cpoiictBa. KpyroBopot azora B npupone. AMMUAK,
ero (u3nueckue U XUMHUYECKHE CBOWCTBA, MOJlydeHHE U NpuMmeHeHue. Conu
aMMOHHS, UX (pU3NUECKHe U XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas
peaklysl Ha UOHbl aMMOHUS. A30THasg KUCJIOTa, €€ MOJydeHHe, (PU3HNUECKUE U
XUMUYECKUE CBOMCTBa (OOIIME Kak TMPEACTaBUTENs Kiacca KHUCIOT H
cnenuduueckue). Vcnonb30BaHne HUTPATOB M COJIEH aMMOHMSI B KauecTBe
MUHEPAJIbHBIX YI0OpeHui. XHUMHUYECKOe 3arpsA3HEHHE OKpYyXaroulell cpeabl
COEIMHEHUSIMHU a30Ta (KHUCIOTHBIE MO, 3arpsi3HEHUE BO3/yXa, MOYBBI U
BoJ10EMOB). Docdop, amnorpornHble Mogudukanuu ¢ocdopa, Pu3MUIECKUe U
xumuueckue cpoiicta. Oxkcua pochopa (V) u pocdhopnas kucnota, huzndeckue
U XUMHUYECKUE CBOICTBa, moiydyeHue. Mcnonb3oBanue QochaToB B KauecTBe
MUHEPATbHBIX YIOOpEHUHN.

O6mas xapakrepucTtika neMeHToB [VA-rpynmbel. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. YTJIEpOol, aUIOTPOIHBIE
MOAU(PUKALUU, PACTIPOCTPAHEHHE B TPHUPOAE, (PU3MYECKHE U XUMUYECKHE
cBoiicTBa. Ancopbums. KpyroBopot yrieposa B mpupoje. OKCuabl yriepojaa, ux
¢usznyeckue W XUMHYECKHE CBOWMCTBA, JEHCTBHUE HA KHUBBIE OPraHU3MBI,
NOJIy4eHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yriepoaa (IV), rumoreza rio0aJbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
addekT. YronpHas KUCIIOTa U €€ COIu, NX (PU3NYSCKUE M XUMHUYECKHE CBOMCTBA,
noiiyueHue W npuMmeHeHue. KauecTBeHHas peakiusis Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35MCTBE.



[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHMYECKHWX BEIIECTBAX KaKk O
COCAMHEHUSX yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TJIMIIEPUH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHMKH  YTIEBOAOPOJIOB  (yroib,
PUPOJIHBIN Ta3, HePTh), TPOIYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY
U TPOMBINUICHHOCTH. [IoHSTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yriieBojlax — U WX POJIM B KU3HU 4YeIOBeKa. MaTepuaibHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, NOJMYyYEHHE H
npumeHeHue. CoenuHeHus KpemMHUst B mpupoze. OOume mnpenacraBieHus 00
okcujie kpeMuus (IV) u kpemHueBoit kuciaore. CUITMKATHI, UX UCIIOJIH30BAHKE B
OBITY, B IPOMBIIIUICHHOCTH. BaskHeII1e CTpOUTENIbHbIE MaTepHUaIIbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30MacHOro UCTIOIb30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa31l0B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX pEAKIMM Ha XJIOPUI-UOHBI U HAOJIIOJCHUE
PU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOMCTBa TaJIOr€HOB M WX COCIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHUAIOB), O3HAKOMJICHHE C oOpaslaMu XJOpHUAOB (TaJIOrE€HUIOB),
O3HAaKOMJIEHWE C oOpa3lamMu cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHUATIOB), HaOMIOIeHUE TMpolecca OOyTIMBAHMUS
caxapa moJ JACHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTBI, H3y4YEHUE
XUMUYECKUX  CBOWCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabdaT-uoH U HaOMI0JIeHHe Mpu3HaKa eé
MIPOTEKaHUs, 03HAKOMIICHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opaslamu
a30THBIX B (ochHOPHBIX yIOOpPEHUH, TOJIydeHHe, COOMpaHKe, pacIIO3HABAHHUE H
M3y4YeHHE CBOMCTB aMMMaKa, IMPOBEJICHHUE KauyeCTBEHHBIX peaKkIuii Ha HMOH
aMmMmoHusi U (docdaT-uOH W U3yYEHHUE TPU3HAKOB UX TMPOTEKaHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YUYCHHE MOJEIEH KPHUCTANIMUYECKUX
peméTok anMasa, rpaduTta, QyuiepeHa, 03HaAKOMJICHHUE C MIPOIIECCOM aJCOPOITUU
PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IIPOTUBOrasa,
NoJIy4eHHe, CoOMpaHue, pacno3HaBaHUE U U3yUYeHHE CBOMCTB yTIIEKUCIIOro rasa,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U NU3yUYCHUE
MPU3HAKOB MX TMPOTEKAHUSA, O3HAKOMJIEHHE C NPOIYKIHEH CUIUKATHOU
MIPOMBIIUIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHeilire
HEMETAJUIbI U UX COCTUHEHUS.



MeTajuibl 4 UX COCAMHEHMS

OOmass xapakTepuUCTUKAa XUMHUYECKUX DJJEMEHTOB — METAJUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. N. MenneneeBa u ctpoeHusi aroMoB. CTpoeHHE MeTauIoB. MeTajuinueckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAsl PelIETKA. DICKTPOXUMUYECKUIN P
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnomyyeHuss MmeTawioB. [loHATHE O KOPPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3amUThl WX OT Koppo3uu. CmiaBbl (CTajlb, YYTYH,
JTIOpPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TIPOMBIILIEHHOCTH.

[[lenounsie MeTasUIbL: MOJIOKEHKE B [Ilepnoanyeckoi cucteMe XUMUYECKUX
sanemeHTOB [[. 1. MeHnneneeBa, CTpoeHHE UX aTOMOB, HAX0XKJICHUE B IIPUPOJE.
duznyueckre 1 XUMUYECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABI HATpusi W Kaius. IIpuMeHeHHEe MIETOYHBIX METALUIOB M UX
COEIMHECHUU.

[[lenouyno3eMebHbIE MeETaabl MarHuid W KaJbLIMM: IIOJIOKCHHE B
[Tepunoanueckoil cucteme xumuueckux 3yemMeHToB J[. . Menaeneea, ctpoeHue
UX aTOMOB, HaxXOXJeHHE B mpupoje. PU3MUYeCKHe U XUMHUYECKHE CBOICTBA
MarHusi U Kaiblus. BakHelimme coeauHeHUs Kaublus (OKCUZI, TUIPOKCHUI,
coiin). JKECTKOCTH BOJBI U CLIOCOOBI €€ YCTPAHEHHUS.

AmomuHnl: mnosiokeHue B [lepuonnueckoll cucTeMeE XHMHYECKHX
snemeHToB J[. WM. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUSI.

Kenezo: nonoxenne B llepruoanueckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. . Menpneneesa, ctpoeHne aToma, HaxoxkAeHUe B npupone. dusznueckue u
XUMHUYECKHEe CBOMCTBA kene3a. Okcuapl, ruipokcuabl u comm xkeneza (1) m
xenesa (III), ux cocta, CBOMCTBA U MOJTYUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBAMHU, H3YUYCHHE PE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCUCTBUSI OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3BMOXKHO HCIIOJIb30BAaHWE BHJACOMATEPHATIOB), MPU3HAKOB MPOTECKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MAarHUs, KaJIbIUs, aIFOMUHUA, LIMHKA, )KeJe3a
(IT) u sxene3a (I11), mequ (II), HaGmr0I€HME U OTIMICAHKE TTPOIIECCOB OKPAITUBAHUS
IJJaMEHU HWOHAMHU HATpHs, Kalusig M Kajdbllus (BO3MOXKHO MCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), HCCIIEIOBaHHEe aM(OTEpPHBIX CBOWCTB THUIPOKCHAA



AIIOMUHUA U THAPOKCUAA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxHeunIe METAJUTbI U UX COCTUHEHUS.

XUMHA 4 OKPYKAKILAafA cpeaa

BemecTBa 1 Marepuainbl B TOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas moMorip npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XUMHUUYECKOE 3arps3HEHUE OKpY Karolleil cpenbl (penenbHas 10mycTuMas
KOHIIEHTpaIus Beiects, nanee — [1JIK). Poib Xxumun B perieHuu 3K0JI0THYECKUX
poOJieM.

Xumuueckuii IKCnepuUMenm:

u3yuyeHue o0pa3loB MaTepuaioB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, ABJIAIOIINXCS CAUCTEMHBIMU ISl OT/IETIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAy4HbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIENb, SIBJICHHUE, MapHUKOBBIN
3 deKT, TEXHOIOTHS, MAaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOMBI, PaJUOaKTUBHOCTb, MOJIEKYJA, JJEKTPUUYECKUN 3apsi, MPOBOIHHUKH,
MOJIyITPOBOJHUKH, AUDJIEKTPUKH, (OTOPIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIlleCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMUECKas pEelETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI, E€IUHMIIBI
U3MEPEHNs, KOCMHUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHHs, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpPaTbl, TOPHBIE TOPOJIbI,
MIOJIE3HBIE HCKOMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XOJ€ OOYYEHHS XMMHHU B €IUHCTBE Y4EOHOU U
BOCIIUTATEIIbHOM  JIESITEIbBHOCTH B COOTBETCTBUM C  TPAJAULMOHHBIMU
POCCUMCKUMHU COLIMOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU,
MPUHATHIMU B OOLIECTBE MPaBUJIAMU U HOPMaMH MOBEJCHHS U CIIOCOOCTBYIOT
MPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATIU3ALNNA 00YYaIOLIUXCSl.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXXKalOT TOTOBHOCTh  OOYYaroOUIMXCs
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALUW U
pacIIMpEHne OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LICHHOCTHOTO  OTHOWIEHHWs K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, ITIOHMMAaHUs 3HAYCHUSA XUMUYECKOU
HAyKH B JKU3HU COBPEMEHHOI0 O0IIECTBAa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOMN
uHpopmManued O MNepeloBbIX JOCTHKEHUSAX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTH B HAyYHbIX 3HAHHUAX 00
yCTpOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

IIPEACTABJIEHUS] O COLMAIBHBIX HOPMAax M IIpaBWIaX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4yeOHOMCCIIEOBATENbCKOM, TBOPUYECKOM W  JIPYTrUX BHJAX
JEsITeIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM NEATEIbHOCTH NPHU
BBITIOJIHEHUN Y4YEOHBIX, IMO3HABATENBbHBIX 3a/1a4, BBINOJIHECHHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMONOHUMAHHIO U B3aUMOIIOMOILM B MPOIIECCE ATOM yUeOHOM eI TeIbHOCTH,
TOTOBHOCTH OLICHUBAaTh CBOE IOBEACHHWE W IIOCTYIIKM CBOUX TOBApUILEH C
ITO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEIACTBUN
IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE MTPEACTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKLU,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOLINE
OCHOBY JIJIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS IMPUPOIBI, B3aUMOCBS3AX YEJIOBEKa C
IPUPOTHOM CPENOU, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;



MMO3HABATEIIbHBIE MOTHBBI, HAMPABIICHHBIE HA TIOJyYCHUE HOBBIX 3HAHUU 110
XUMUH, HEOOXOIUMBIE IS OOBSICHEHUST HAOII0JaEMBIX MPOIIECCOB W SIBJICHUH,
MO03HABATENbHON, MH(OOPMAIMOHHOW U YUTATEIbCKON KYJIbTYpbI, B TOM YHUCIE
HABBIKOB CaMOCTOATENIBHON pabOThl € Y4YeOHBIMH TEKCTaMU, CHPAaBOYHOMN
JTUTEPATYPOH, MOCTYITHBIMHA TEXHUYECKUMHU CPEACTBAMU HWH()OPMAITMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO U TO3HAHHUIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSTEIBHOCTH, K OCO3HAHHOMY BHIOOPY HANpPaBICHHOCTH U YPOBHSI 00yUYEHUS B
JaJIbHEHIIIEM;

4) dpopmMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBbIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSATHE BPEIHBIX NPHUBBIUEK (YIMOTPEOJCHUS aJIKOTOJISI, HApPKOTHKOB,
KYpeHHUs), HEOOXOIUMOCTH COOIIOICHUSI MPaBUI 0€30MaCHOCTH MPU 0OpallleHUN
C XHUMHYECKHUMU BEIIECTBAMHU B OBITY U PEATbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEPEC K MPAKTUUYECKOMY HM3Yy4EeHHIO Mpodeccuil U TpyJa pas3IudHOro
poja, yBaXXEHUE K TPYy U pe3ysibTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM YHUCJIIE
Ha OCHOBE NMPUMEHEHUS TPEIMETHBIX 3HAHHWH M0 XUMHU, OCO3HAHHBIA BHIOOD
WHIAUBUIYAIbHOM  TPAaeKTOpPUHM TMPOJOJDKEHUST 00pa3oBaHUs €  Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX NHTEPECOB U
MOTpeOHOCTEH, yCIemHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOJMMBIX yMEHHUH, TOTOBHOCTH aJalTHPOBAThCI B MPO(ecCHOHATBLHOMN
cpene;

6) 3K0JIOrNYecKOro BOCIMTAHUS

AKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIICHHWE K TPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIEeCTBOBaHUs, MOHUMAHKE IIEHHOCTH 3JI0POBOTO
u Oe3omacHoro odpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 370pPOBbIO, OCO3HAHHUE IIEHHOCTU COOJIOJCHUS
mpaBui 0E€301MacHOTO TMOBENCHUS TpPH padoTe C BEIIeCTBaAaMH, a TaKXKE B
CUTYaIHIX, yTPOKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHHUS, ITOJTy4aeMble P U3YUYECHUN XUMUH, TS
pelIeHnsT 3aaad, CBA3AHHBIX C OKPYXAKIIEH MNPUPOAHOW CpEIou, s
MOBBINICHUS] YPOBHS JKOJOTHYECKOW KYJIbTYphl, OCO3HAHUS TJ00aIbHOTO
XapaKkTepa AKOJIOTHUECKUX MPOOJIeM U Iy Tel UX PEIICHUS MTOCPEICTBOM METOI0B
XUMUH, DSKOJOTUYECKOTO MBINIJICHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B
M03HABATENbHON, KOMMYHUKATUBHON U COLIMAJIbHON MIPAKTHUKE.



METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeaMeTHBIX PE3yJIbTATOB BBIICISIIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33pPEHUSI OOIICHAY4YHbIE TMOHATUS (3aKOH, TEOpHs,
IPUHIIUI, TUIIOTE3a, PaKT, CUCTEMa, IPOIECC, SKCIIEPUMEHT U IPYTOE. ), KOTOPhIE
WCTIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJSIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHHUE O IIEIIOCTHOM
HAy4YHOM  KapTUHE MHpa, ¢  YHHUBEpCaJbHbIE  Y4eOHBbIE  JIEHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, pEryJsiTUBHBIC), KOTOPBIE
obOecrieunBaloT  (opMuUpOBaHHE  TOTOBHOCTM K  CaMOCTOSITEIbBHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AESTEILHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3zoBble 1ornyeckue AecTBUA:

YMEHHUS UCIIOIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIIEHUS MPH OCBOEHUU
3HaHUU: PACKPBIBATh CMBICT XUMUUYECKUX MOHATUM (BBIACISTh UX XapaKTEPHBIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3h C IPYTUMHU MOHITUSIMU ), UCIIOIb30BaTh
MOHATHUS 1J1s1 OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBIICHUH, BEIOMPATh OCHOBAHUS
U KPUTEPUU JIJIs1 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIH,
yCTaHaBJIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HU3YUYCHUS,
CTPOUTH JIOTMYECKUE pacCykicHus (MHIYKTUBHbBIC, JEIAYKTHUBHbBIC, IIO
aHaJIOTHUH ), IEJIaTh BHIBOJIBI U 3aKJIFOUEHUS,

YyMEHHUE TMPUMEHSATHh B MPOLECCE IO3HAHUS MOHATHUS (IIPEIMETHBIE U
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIIOIb3yeMbIC B
XUMUH, TpeoOpa3oBbIBaTh IIUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MPEJCTaBICHHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XuMuueckas popmyia
Y YpaBHEHHE XMUMHUYECKOW PEAKIUU — MPHU PEIICHUH Y4EOHO-TI03HABATEIHHBIX
3a/1a4, ¢ Y4ETOM 3TUX MOJEIbHBIX MPECTABICHHUN BBISIBISATH U XapAKTEPU30BATh
CYIIECTBEHHBIC TPU3HAKH H3YYaEMBIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U
XUMUYECKUX peakIui, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-
CJIEJICTBEHHBIE CBA3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOILIECCAX U SIBIICHUSIX.

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

YMEHHE UCIIOIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYE€CTBE MHCTPYMEHTA
MO3HAHUS, a TaK)XK€ B KAa4eCTBE OCHOBHI Il (POPMUPOBAHUS THUIMOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

NpUOOPETEHHUE OIbITa MO TJIAHUPOBAHUIO, OPTaHU3AIMU U TMPOBEICHUIO
VYCHHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM Tpolecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 pe3yibTaT, PopMyInpoBaTh 0000IICHUS
Y BBIBOJIBI M0 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIISIThH
OTYET O MPOJICIIAHHON paboTe.



Pabora ¢ unpopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHHUS, TOTYyYaeMyt0 U3 pa3HbIX HCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAS. JIMTEpAaTypa XHUMHUYECKOTO COJACp>KaHUsA, CIPABOYHBIC
nocobust, pecypcsl MHTEpHETAa), KPUTUUECKU OLIEHUBATh NMPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;

yMEHUE NMPUMEHSTh Pa3jIM4Hble METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpE
uH(pOpMAaIIM U COOTBETCTBYIONIMX JIaHHBIX, HEOOXOJUMBIX [JIsl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a]1a4 OMPEACIEHHOIO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIACTH HCIMOJIb30BAHHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHA,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO HCIOJIb30BAaHUSA PA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IpEACTaBICHUS
MHPOpMaAMU U WUIIOCTPUPOBATh pELIaeMble 3aJJaud HECJIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu popmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE WCIONb30BaTh W aHAJU3MpOBaTh B Mpouecce y4dyeOHOH U
HCCIIEI0BATENbCKOM IESITEIbBHOCTU MH(POPMALIUIO O BIMSHUU TPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPYKAOLIEH IPUPOIHOU
Cpebl.

KoMmyHnKkaTHBHBIE YHMBeEpPCAJbHbIE Yy4eOHbIe 1eCTBHSA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora u (Wju) IUCKYCCHUHU) TO
CyLIECTBY 0OCyXaaeMoil Tembl, (OpPMYIUpPOBaTbL CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1auH;

YMEHMSI TpPEACTaBIISATh IMOJyYEHHBIE pE3yNbTaThl I103HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M IHMCbMEHHBIX TEKCTax; JenaTb MPE3eHTALHNI0
PE3yIbTATOB BBIOIHEHUS] XUMUYECKOT0 SKCIIEpUMEHTA (J1Ta0OpaTOPHOTO OMBITA,
nabopaTopHOil pabOThl MO UCCIEJOBAaHUIO CBOWCTB BEIIECTB, Y4YEOHOIO
IPOEKTA);

yMEHHUs Yy4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIIMX MPOOJEM Ha OCHOBE yu€Ta OOUIMX MHTEPECOB U COTJIACOBAHMS
no3unuii (00cyx1eHusi, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIUHAIUS
COBMECTHBIX JICMCTBUH, ONpENEIECHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM padOThI U APYTHE).

PeryisiTuBHbBIE YHMBepCcaJbHbIe Yy4eOHbIe 1eHCTBUS:

YMEHHUE CAMOCTOSITENBHO OINPEAENATh UEAN AESATENbHOCTH, INIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanboiee 3PhEeKTUBHBIE CIIOCOOBI PEIIeHUsT YIEOHBIX
U TI03HABATEJIbHBIX 33a7]a4, CAMOCTOSITEIbHO COCTAaBISITh WU KOPPEKTUPOBATh



IIPEUIOKEHHBIM AJITOPUTM JACHUCTBUM NPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOTYYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00OBEKTaX — BEIECTBAX U PEAKIIUSX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJibTaTa 3asiBJICHHOM L€, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATHh KOHTEKCTHI, IPEJIaracMbl€ B YCJIOBUU 3aIaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTATOB TIO OCBOCHHUIO 00S3aTEIHHOTO
coJiepKaHus, YCTAaHOBJIEHHOTO JaHHOH (enepaibHOM pabouelt Mmporpammoi,
BBIJICJIIOT: OCBOCHHBIE O0YUYaIOIIUMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHS», BHUIBI
JNEATEIbHOCTH 1O TMOJYYEHHID HOBOTO 3HAHUWS, €ro HWHTEPHPETalNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K koniy oOydeHuss B 8 kiacce mnpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacCKpbIBAaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHATUIN: aTOM, MOJIEKYJIA,
XUMHUYECKUHN 3JIEMEHT, IPOCTOE BEMIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAs ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTb, OTHOCUTEIIbHAS aTOMHAsI
Y MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JOJIsI XUMHYECKOIO DJIEMEHTa B COCIMHEHUH, MOJISPHBIN
00bEM, OKCHJI, KHUCJIOTAa, OCHOBAaHUE, COJIb, DJIEKTPOOTPHUILIATEIILHOCTD,
CTETNeHb OKHUCJICHUS, XUMUYECKas peaKiusi, KiacCuUKalus peaxiiuii:
PEAKLMU COCIMHEHHUS, PEAaKUMHU PA3JIOKECHUS, PEaKLUU 3aMEICHUs,
peakIuy 00MeHa, 3K30- M 9HA0TEPMHUUCCKHE PEAKIIUU, TETUIOBOM 3P HEeKT
peaKkIuu, SIAPO aToMa, DJICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTaJb,
pagdyc aroMa, XUMHUYECKas CBs3b, IMOJSApHAsS W HENOJspHasd
KOBAJICHTHAsA CBSI3b, MOHHAS CBs3b, MOH, KAaTUOH, AHWOH, PacTBOD,
MaccoBasi JI0JIs BeliecTBa (MPOIIEHTHAs] KOHIIEHTPAIIHsI) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHU U
MPUMEHATH 3TU MOHITUA MPU OMUCAHUYU BEIIECTB U UX MPEBPAILLCHUN;

e HCIOJIb30BaTh XHUMHYECKYIO CHUMBOJIMKY IS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpPEAETATh BAJICHTHOCTH ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIICHHS JJIEMCHTOB B  OWHApHBIX  COCIUHCHHUSIX,
MIPUHAJJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COCAUHEHUM IO
dbopmysiam, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAasT M MWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpsiBaTh cMbIca [lepmommueckoro 3akona J[. M. Menpneneesa:
JEMOHCTPUPOBATh NOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX AJIIEMEHTOB OT MX noJioxkeHus B [leproanueckoil cucreme,



3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUsI, 3aKOHa ABOTraJipo;

ONMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢gopmy Ilepuonnueckoi
CUCTEMBbl XMMHYECKUX JJIEMEHTOB: pa3iMyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnodbounas noarpynna (b-rpynmna)», masneie
1 OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonuueckas cucrtema xumudeckux siemeHToB JI. W.
MenneneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAll sapa, oOIIee YHUCIo
AJIEKTPOHOB U pachpeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBaTh  XMMHYECKUE  AJIEMEHTHI,  HEOpPraHWYECKUe
BEIIECTBA, XUMUYECKUE pEaKINK (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
PEaKIIMM BEIIECTB, M0 TEIIOBOMY 3P dheKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJACCOB,  MOATBEpXKJas  ONUCAaHHE  MNpUMEpaMu
MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUCCKUX PEAKIINA;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KauyeCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWMHUYECKHUX
MIPEBPAIICHUH B PA3IMYHBIX YCIOBUSIX;

BBIYUCIISAT OTHOCHUTEJIBHYIO MOJICKYJIPHYI0 W MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMMHYECKOrOo »dJeMeHTa 1o (opmyre
COCAMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, NPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

MPUMEHSATH OCHOBHBIC OTICPAIIMM MBICITUTEIILHON JCSITCIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHue, CHUCTEeMaTU3AlIHIO,
KJ1acCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
M3Y4YCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX PEaKIUl, €CTeCTBEHHO-
Hay4yHble  METOJbl  TO3HAHWS —  HAOJIOJCHUE, HU3MEpEHue,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN);

CIeNOBaTh MpaBWiIaM IIOJIb30BAHUS XUMHUYECKOW TIOCYJAOM H
nabopaTopHbIM 000pY/IOBaHMEM, a TaKKe TMpaBWIaM OOpaIIeHUs C
BEIIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMH TI0 BBIMOJTHEHUIO
Ja00pATOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHHUIO M COOMpaHUIO
razo00pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCJIOpPOAa), MPUTOTOBIECHUIO
PAaCTBOPOB C ONPENCIEHHON MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIIECTBA,
IJIAHUPOBATh W TMPOBOAUTH  XUMHYECKHE  OKCIEPUMEHTHI  TI0
paclo3HaBaHWID pACTBOPOB IIEJIOYEH U  KHUCIOT C [OMOIIbIO
WHIUKATOPOB (Jakmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).



K koniy oOydenus B 9 kjacce IpeaMETHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX IOHSATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTh, JIEKTPOOTPUIATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKas PEAKIIHsI, XUMHIECKasl CBSA3b, TEMIIOBOM d(pekT
peakiMu, MOJIb, MOJIAPHBI  00BEM, pPACTBOp, dIJIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS TUCCOUUALNS, PEAKIIUM MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, OKHCJIEHHE W  BOCCTAHOBJICHUE,
aJoTponus, aMpOTEPHOCTh, XUMUYECKas CBA3b (KOBaJICHTHAs, HIOHHAS,
METa/NInYecKasi), KpUCTaJUIMYecKas pemieTka, KOppo3us METaJuIoB,
CIUIaBbl, CKOPOCTh XHWMHYECKOM PEaKIHUH, MPEACIbHO HAOMyCTUMAs
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHITUH U
IPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUY BEUIECTB U UX MPEBPAILLICHUII;
UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJUKY JJisi COCTaBJIeHUS (opmyl
BEIIECTB U YPAaBHCHUN XMMUYECKUX PEAKIU;

ONPEAETATH BAJICHTHOCTD U CTENICHb OKUCJIEHUSI XUMHYECKUX DJIEMEHTOB
B COCIMHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIaccy COeIUHEHUuM 1o (hopmysiaM, BUI XUMHUYECKOU
CBs3U (KOBaJIeHTHAsi, WOHHAs, MeETaJuIMuecKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3apsii MOHA 110 XUMUUYECKOU (hopmylie, XxapaKkTep Cpebl B
BOJIHBIX pacTBoOpax HEOPTaHUYECKUX COCMHEHUH, THUTI
KPUCTAINTMYECKON PEIETKU KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIca Ilepuonmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATH €r0 MOHUMAHUE: OIHUCHIBATH W XAPaKTEPHU30BaTh
TabauyHyto Gopmy Ilepronnueckoit CUCTEMbl XUMUYECKHUX JIEMEHTOB:
paznyuath MOHATUS «TJIaBHAasg moArpynmna (A-Tpynma)» U «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIKE TMEPUOMBI, COOTHOCUTH
0003HaYCHUSA, KOTOPBbIE HMEIOTCS B IIEPUOAUYCCKOM TaOmHIE, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUUYECKUX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIEKTPOHOB U
pacmpeneneHue uX IO OJJIEKTPOHHBIM CJIOAM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB DJIEMEHTOB U UX COCIUHEHUN B
npeenax MajiblX IEPUOIOB U IIIABHBIX MOJTPYIII C YYETOM CTPOEHUS UX
aTOMOB;



KIacCU(PUIIMPOBATh ~ XWMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY yYacCTBYIOIIHUX B
pEeaKlMK BEUIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTETECHEH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE U CICIU(PUICCKUE XUMUICCKUC
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
IpUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUii;

COCTABJISITh yYPAaBHEHUS DJIEKTPOJUTUYECKON JUCCOLMALMU KHUCIOT,
HIEJI0YEW W COJIEW, TOJHBIE W COKpAIEHHBIE YPABHEHHUS PEaKLIHM
WOHHOTO  OOMEHa, YypaBHEHUS  pPEAKUUM,  MOATBEPKIAIOIIUX
CYIIECTBOBAHUE T'€HETHUUYECKON CBSA3U MEXKAY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca 3TUX PEaAKIIUA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUI B pa3IWYHBIX
YCIIOBHUSIX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSAPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo QopMyiie
COCAMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKInu;

coOno/IaTh  MpaBWIa  TOJIb30BAHUS  XMUMHYECKOM TOCYI0M U
7a00paTopHbIM O0OpYJIOBaHMEM, a TakKe IpaBuUjia oOOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJTHEHUIO
7a00pPATOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOAUTL  PEaKIMU, MOATBEPKAAlOlIMe KAa4eCTBEHHBIM COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHU-, OPOMUI-
, Monu-, kapooHat-, pocdar-, CUIMKaT-, Cyabdar-, THIAPOKCU/I-UOHBI,
KaTHOHBI aMMOHHUSI ¥ MOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIICCTB;

IMPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIBHON JESITEIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHue, CHUCTEeMaTU3AlHIo,
BBISIBIICHUE TTPUYMHHO-CJICICTBEHHBIX CBS3E€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI
MO3HaHUS — HAOIIO/ICHNEe, U3MEPEHHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunyecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM (pPOBbLIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Paznen 1. IlepBonavanbHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubnunoreka LIOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BeriectBa 1 xumMu4ueckue 15 1 bubnunoreka LIOK
' peaxImu https://m.edsoo.ru/7f41837c
Uroro mo pazneny 20
Pa3pnen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [IOK
' 00 okcHuaax https://m.eds00.ru/7f41837¢
Bonopoxa.Ilonstue o bubmmnoreka HOK
2.2 8 1
KHCJIOTax U COJISIX https://m.edso0.ru/7f41837¢c
53 Bona. Pacteopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBAHHAX https://m.edso00.ru/7f41837¢c
94 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

HEOPraHWYECKUX COCTMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c
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Paznen 3. Ilepuonnueckuii 3axkon u [lepuognyeckasi cucrema xumnueckux 3jaeMeHToB /. . MenneseeBa. CTpoeHne aToMOB.
Xumuueckas cBsizb. OKNCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
bu6nmorexa [IOK

31 . 7
XMMHUCCKUX SIIEMEHTOB /] https://m.eds00.ru/7f41837¢

U. Menpneneesa. Ctpoenue
aToma

XUMHYECKas CBA3b.
bubmuoreka [IOK

3.2 - 8 1
OxucnutensHo https://m.edsoo.ru/7f41837¢c

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

HToro no pasuen 15 bubmmorexa LIOK
Pasney https://m.edso00.ru/7f41837¢c
PesepsHOe Bpemst 3 bu6mmoreka LIOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB

10 ITPOT'PAMME 08 4 >



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

KosimyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIie
Ne ii/m P Kontpoabnbie IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
pecypcsbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUun
11 [ToBTOpeHME U yroyOIeHne 3SHAHUN 5 bubnnoreka [JOK
' OCHOBHBIX Pa3JIelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [HOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLUAIIHS. 8 bubnuorexa [JOK
' XUMHUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHHUS
21 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 bubnunoreka [JOK
' aneMeHTOoB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTUKa XUMUYECKUX
2.2 BHGL;eHTOIS VIAl-jr nnbl. Cepa u e€ 6 bubmmorexa [OK
' py e https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepruCcTHKa XUMHUISCKUX
bu6mmorexa [IOK
2.3 aneMeHToB VA-rpynmsl. A3oT, pochop u 7

nX COCIUMHCHUA

https://m.edsoo.ru/7f41a636
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OO01mmas xapakTeprucTUKa XUMUIECKUX

bu6mmoreka [IOK
2.4 IVA- )
BHeMeHTUOB VA-TpymmeL. Yriepos u 8 https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHUS
Hroro no pazaeny 25
Pasznen 3. MeTa/lJIbl H HX COeIMHEHUS
bubmuorexa [JOK
A 7 4
3 Obumwe croHcTBa MeTalIoR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 AXHEHIINE METAJUIbl U KX COCAUHEHUS 6 httos://m.edsoo.ru/7f41a636
Wtoro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
41 BemectBa 1 MaTepuasl B dKU3HU 3 bubnuoreka [IOK
' YeJ0BeKa https://m.edso00.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




ITOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTtpoabusbie IIpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
1 [Ipenmer xumuu. Poias xumuu B 1 bubnunoreka LIOK
JKA3HU 4ejioBeka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeToax MO3HAHUS B bubnuorexa [{OK
2 1
XUMHUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1
«IIpaBuna paboTsl B 1aboparopun bubnnoreka [JOK
3 . 1
U IpU€MBI 0OpaleHus ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
4 Yucreie BemecTBa U CMECH. 1 bu6nmorexa LIOK
Cnioco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
5 «lfas eJIeHne cﬁeceﬁ (Ha mpumepe 1 brbmmorexa [TOK
a . puMep https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
but6mmorexa [IOK
6 A 1
TOMB H MOIICKy TR https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKU
but6mmorexa [IOK
7 (CUMBOJIBI) XUMHUYECKUX 1

9JICMCHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
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
https://m.edsoo.ru/ff0d2be8

bubnunoreka LIOK

8 IIpocThie 1 CIOKHBIC BEHISCTBA
POCTBIC H CHOMHIHIC BEIIECTD https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmmorexa LIOK
yip Y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyiia. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTHOCHUTEIbHAS MOJICKYJISIpHAS bubmmorexa [IOK
YIAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMUYECKOTO bubnuoreka [IOK
3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. Moib. bu6nmorexa LIOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUEe U XUMUYECKHUE bubmmoteka IIOK
ABJIEHUs. XUMHAUYECKasl peaKLusl https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycrnoBus MPOTEKaHUS bubmuoteka [IOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl bubnmnorexa [JOK
BEILIECTB. XUMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konmmdecTBa, MacChl
but6mmorekxa [IOK
17 BELIECTBA [10 YPaBHEHUAM

XUMHUYCCKUX peaKHI/Iﬁ

https://m.edsoo.ru/ff0d5708
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Knaccudukanuss XUMHUIeCKHX

bub6nmoreka [IOK

18 eakiui (COeUHEHUS,
peaiiuii (coen https://m.edsoo.ru/ff0d3f34
pa3noKeHus1, 3aMeIIeHHsI, 00MEHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHruknoneauct. O6obeHne u bubmorexa HOK
H AHCT H https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aLMs 3HAHUH
Kontponbnas paborta Nel mo teme
20 «BemecTBa u xXumMHuueckue bubnnorexa [IOK
m https://m.edsoo.ru/ff0d4290
PCaKIum
Bo3gyx — cmech razos. CocraB
21 Bo3ayxa. Kucnopong — sneMeHT u bubmorexa HOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
poctoe BemiecTBo. O30H
dusnyeckue U XUMUYECKHE
29 CBOMCTBA KHCJIOpO/Ia (peaKkiuu bubmuoreka [IOK
okucieHus, ropenue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIIaX
CrniocoObl nory4eHust KUCI0po/ia B
23 J1a00PATOPUHN U IPOMBIIIIIEHHOCTH bubnnorexa [TOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoil 3¢ ekt XuMuIecKoi
peaKIuu, IOHATHE O
24 TEPMOXUMHUYECKOM YPaBHEHUHN bubmorexa LHOK
p M ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJIOTCPMHUICCKIX
peaKIusIx
TommmBo (HedTh, Yroab U METAH).
(edprb, y ) bubmuoreka [{OK
25 3arpsi3HEHUE BO3TyXa, CITIOCOObI

€TO MMPEAOTBpaAlICHUSA

https://m.edsoo.ru/ff0d4c4a
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[IpakTuueckas padora Ne 3 o
teme «llomydenue u cobupanue

bubnunoreka LIOK

26 KHCJIOPOJIa, U3YYEHHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

B _

. 0J10pOJ HaneMeHT Y TIPOCTOC Bu6miorexa LIOK
BEIIECTRO. HAXOAUICHHE B https://m.eds00.ru/ff0d4ddo
pupoJIie
o

) Helnqecxne u XI/IMI/I‘ll_[eCKI/Ie Bu6morexa LIOK
CBOHCTRA BOZIOPOA. LIPUMEHEHHE https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA

29 H bubmuoreka [{OK

OIPITHE O KHCTIOTAX H COTLIX https://m.edsoo.ru/ff0d50d2

30 CniocoObI moy4eHust BOA0poia B bubnnorexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
IT eckast pabora Ne 4 o

31 paKTIiI_F it pabot 6 " bubmmoteka IIOK
TEME (LIOTyHCHHE 1 €O I/Ipaane https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUYCHHE €r0 CBOMCTBY

32 MounsipHblii 00BEM ra3oB. 3aKOH bubmuoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
B 0bEMa, KOJIMUeCcTBa

. BIUMCIICHHS O Lelv;a romieens Bu6miorexa [IOK
BOHIECTRA Ta3a O €ro H3Bece 0,, y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Brruncnenust 005EMOB ra3oB 1Mo

34 YPaBHEHHUIO pEaKly Ha OCHOBE bubnuoreka [IOK

3aK0HA 00OBbEMHBIX OTHOIIIEHUM
rasoB

https://m.edsoo.ru/ff0d5708
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35 DU3NYECKUE U XUMUYECKUE bubnuorexa [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTEIb.

37 HacpllieHHble 1 HEHACHIIIICHHBIE bubnuorexa [JOK
pactBopbl. MaccoBas 1014 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckast padora Ne 5 o

38 teme «IIpuroroBieHue pacTBopoB bubmmoreka [JOK
¢ onpeAeIEHHOM MacCOBOM JoJiei https://m.edsoo.ru/ffOd5eba
PacTBOPEHHOTO BEIICCTBAY

39 KonTtponpnast padora Ne2 o teme Bbu6moteka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KiaccupuKaius, bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydeHnue u XuMUYECKUE

41 CBOICTBA KHUCIIOTHBIX, OCHOBHBIX U bubamorexa LOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB

4 OCHOBaHUS: COCTaB, bubmmoteka IIOK
KJaccudukanus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

43 [TorydyeHnue u XuMuyeckue bubnuoreka [IOK
CBOICTBAa OCHOBAHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocTas, but6mmorekxa [IOK

KJaccu(uKaius, HOMEHKIIaTypa

https://m.edsoo.ru/ffOdfee2
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[Tonmy4yenue nu XxuMH4eCKHe

bub6nmmoreka [IOK

45
CBOMCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) IOJI ‘I)GHI/I}I XI/IMI/I‘IZSKI/IC bubmorexa HOK
. Y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTuueckas padota Ne 6.
47 Pemienne skcnepuMeHTAIbHBIX bubmmoreka [JOK
3aga4 no TeMe « OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKHUX COCTMHCHUI
I'eneTnueckas CBA3b MEKIY
48 KJIaccaMi HEOPraHHYECKUX bubmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COeIMHEHHU I
49 O06o001IeHe U CUCTEMaTH3aIs bubnuorexa [{OK
3HAHHI https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI bubmorexa LHOK
. https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCTMHEHUI
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XHMHYECKHX 31eMEHTOB. [ToHsTHE bubmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
0 TPyIIax CXOJHBIX JIEMEHTOB
Ilepuonnueckuii 3aK0H U
59 IIepuoanueckas cucrema bubmuoreka [JOK
XAMUYECKHX 351emMeHToB J[. 1. https://m.edsoo.ru/00ada52c
Menneneena
bubmunoreka IHOK
53 [lepuoael, rpynmsl, HOATPYIIIIBI 1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CoctaB

bub6nmmoreka [IOK

>4 aTOMHBIX sifep. M3orornbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK

55 aTOMOB 3JIEMCHTOB bubnuorexa [IOK
ITepuonnueckont cucremsr /. 1. https://m.edsoo.ru/00ada6bc
MeHneneeBa
XapakTeprucTUKa XUMHYECKOTO

56 3JIEMEHTA 10 €T0 MOJIOKECHHUIO B bu6nmorexa LIOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MemneneeBa
3nauenue [lepuoguaeckoro

57 3aKOHAa JJI pa3BUTHUS HAYKU U bubnunoreka LIOK
npaktuku. J[. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
YYEHBIM, IEJAror U rpaXKJaHuH
DIIEKTPOOTPULIATETLHOCTh aTOMOB

58 XUMHUYECKHUX AJIIEMEHTOB/ bubmmoteka IIOK
Bceepocculickas nposepoyHast https://m.edsoo.ru/00adaab8
pabota

bubmmoteka IIOK

59 Honmast xumireckas casp https://m.edsoo.ru/00adac34

50 KoBanentnast nonsipHas bubmuoreka [JOK
XUMHYECKAS CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanenrtnas HenonspHas bubnuoreka [IOK
XUMHYECKAS CBA3b https://m.edsoo.ru/00adaab9

62 CTreneHb OKUCTIECHUS bubmorexa [JOK

https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

63 OKHUCIUTENBHO- 1 bubnuorexa [IOK
BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo0.ru/00adb076
bub6nmoreka [IOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
Kontposbnas padora No4 o teme
65 «CtpoeHue atoMa. XuUMHUYECKast 1 bubmmorexa LJOK
p ’ https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBusiit ypok. O6o0meHue u 1 bubnnoreka [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O600meHne 1 1 Bbu6moreka [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?
68 PesepBHeIit ypok. O000IICHNE 1 1 bubnnorexa [JOK
cucTeMaru3anus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJTACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nudgposbie
Tema ypoka Kourpouabusie IIpakTHueckue bp
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
[Tepunoanueckuii 3aKoH.

1 [Tepunoanueckas cucrema 1 bubnunoreka LIOK
XHMHYECKUX diemMeHToB /. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKJIATypa HEOPTaHHUECKHUX 1 bubmorexa [OK
P p https://m.edsoo.ru/00adb7e2
BEILIECTB

4 Bupl XuMuyeckoi CBSI3U U TUIIBI 1 bubnuoreka [{OK
KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHast padora Nel no

5 teme «IloBTOpeHue u 1 1
yriayOJieHre 3HaHUH OCHOBHBIX
pa3AenoB Kypca 8 Kjaccay
Krnaccudukanus XumMuueckux

6 €aKIUH 0 Pa3INUYHBIM 1 bubnmorexa LOK
P P https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7 [TonsiTe o ckopocTn 1 bubnuotexa [JOK

XuMu4eckon peakuuu. [lonstue

https://m.edsoo.ru/00adbe9a
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0 TOMOTE€HHBIX U T€TePOTreHHBIX
peaxusax

[TonsiTHE 0 XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
BIIMSIONINE HA CKOPOCTh

bub6nmmoreka [IOK

8 XUMHYECKON PEAKIuu U https://m.edsoo.ru/00adc28c
MOJI0KECHUE XUMHYECKOTO
paBHOBECHs
9 OkucnauTenbHo- bubnuoreka [{OK
BOCCTaHOBUTEJIBHBIE PEAKLIMH https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHYECKOMN
10 mucconuanuu. CUIbHBIE U bubmorexa LIOK
https://m.edsoo.ru/00adcd68
ca0bIe JICKTPOTUTHI
11 HonHble ypaBHEHUS peaKkIi bubamorexa LOK
https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIOT U
OCHOBaHHH B CBETE
12 Mpe/icCTaBIeHHI 00 bubmmorera HOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON
JIACCOLNAITAN
XUMUYECKHE CBOMCTBA COJIEH B
13 CBETE MpecTaBIeHU 00 bubnuotexa [JOK
AJIEKTPOIUTUYECKON https://m.edsoo.ru/00add8b2
T CCOLMAIN
14 [TonsiTHe 0 TuIpoOIU3E coneit bubmmorexa TIOK

https://m.edsoo.ru/00add9d4
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O0001IeHYE ¥ CUCTEMATU3 AU

bub6nmmoreka [IOK

15
3HAaHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Perrenne skcrepuMeHTaIbHBIX bubnnorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71aud»
Kontposbnas padota N2 1o
17 TeMe «DIEKTPOIUTHYECKas bubmmoreka [JOK
nucconuanusg. XuMHuecKue https://m.edsoo.ru/00addecO
pEeaKIu B PACTBOPAX»
OO1as xapakTepHUCTHKA
18 FaJIOFeHOBp XI/IMI:/I‘IGCKI/IG bubmorexa HIOK
. ’ https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IIpUMEPE XJI0pa
Xnoposogopoxa. ConsiHast
19 KI/ICJfOTa XI/III)V[I/I‘ICCKI/IG CBOMCTBa bubmmorexa IOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHue, MPUMEHEHNE
[IpakTnueckas padora Ne 2 o
20 teMme «IlonydeHue coIIHOI bubmorexa LHOK
Y .. . https://m.edsoo.ru/00ade348
KHCIIOTHI, I3y4eHHE €€ CBOMCTBY
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEAKIUH, €CIIN bu6nmorexa LIOK
OJINH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
N30bITKE
29 OO01mmas xapakTepucTuKa bubnuotexa [JOK
anemeHToB VIA-rpynmbl https://m.edsoo.ru/00ade64a
23 AnnoTponHbsle MOIU(pUKALUN bubmuoreka [JOK

cepnl. HaxoxieHue cepbl U €€

https://m.edsoo.ru/00ade64a
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COEAMHEHHH B IIPUPOJIE.
XHUMHYECKHE CBOMCTBA CEPBI

CepoBonopo/i, CTpoeHHUE,

24 (bU3UYECKHEe U XUMHUYECKUE bubmorexa LOK
. https://m.edso0.ru/00ade802
CBOICTBa
Oxkcunpl cepol. CepHas KUCIIOTAa,
25 (bU3UYECKHEe U XUMUYECKUE bubmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHAMHMUYECKHUE PEAKIUH, JIEKALTUE
B OCHOBE ITPOMBIIIIJICHHOTO

26 crioco0a MoJryyeHust CepHOi Bbu6motreka [JOK
KHUCJIOThl. XUMUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpY Karoleit
Cpelbl COeTMHEHUSIMU CEPhI

97 Brruucnenue maccoBoit 1o bubmmoteka IIOK
BBIXOJa IIPOJYKTa PEAKLIMU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTruka
aneMeHToB VA-rpynnsl. A3oT,

28 acTpOCTpaHEHUE B MPUPOJIC bubmorexa LOK
pacnpoctp PHPOAE, https://m.edsoo.ru/00adeea6
(bu3znyecKkrue 1 XUuMHUYEeCKHe
CBONCTBA
AMMuak, ero ¢puznyeckue u

29 XUMUYECKHUE CBOWCTBA bubmmorexa [JOK

’ https://m.eds00.ru/00adf004
TOJTy9YEeHUE U IIPUMEHEHHE
IIpakTuyeckas padora Ne 3 o
bubnunorexa LIOK
30 teme «llomydyeHne aMmmuaxa,

W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edso0.ru/00adf180
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A3oTHas KHCI0Ta, €€

31 ¢busnvecKkrue 1 XUMHUYECKHE bubamorexa LIOK
. https://m.edsoo.ru/00adf306
CBOHCTBa
Hcnonb30BaHne HUTPATOB U
COJICH aMMOHUS B Ka4eCTBE
39 MUHEPAITBHBIX YI00PCHHUIA. bubnmnoreka HOK
XHAMHMUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpYKarolleu cpeibl
COCIMHEHUSIMH a30Ta
dochop. Oxeun dpochopa (V) u
33 dbocdopHas Kuciora, bubnmnorexa [JOK
¢busnvecKkre 1 XUMHYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, IOJIy4YCHUE
Hcnonb3oBanue GocdaToB B
34 KauecTBE MUHEPATbHBIX bubmuoteka [IOK
ynoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu
VYraepon, pacipocTpaHEeHHE B
35 an/Ipl(j)L[e, ;mnrt)lecxrl)/le u bubmmorexa LIOK
. https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOWCTBA
Oxcunsl yraepoaa, ux
¢busnyecKkre 1 XUMHYECKHE
36 CBOMCTBA. DKOJIOTHYECKHUE bubmmorexa [JOK
https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIE C
okcuaoMm yriepoaa (IV)
37 VYronbHast KUCHOTA U €€ CONU bubmmorexa [JOK

https://m.edso0.ru/00ae006c¢
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[TpakTuyeckas padora Ne 4 o
teMe "[lonydyeHue yriaekuciaoro

bubnunoreka LIOK

38 raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayabHbBIE TOHATHUS 00
39 OpPraHUYECKUX BEHIECTBAX KAK O bubamorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTJIepoaa
40 Kpemuuii u ero coenvuenus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5.
41 Pemenue skcniepuMeHTATBHBIX bubnnoreka [JOK
3aj1a4 1o teme «Bakneime https://m.edsoo.ru/00ae0bf2
HEMETaJUIBl ¥ UX COCTUHCHHS
KonTponbnas padora Ne3 mo
42 TeMe «BakHenme HeMeTaJUTbl 1 bubmorexa LHOK
https://m.edsoo.ru/00ae0e18
X COSTUHCHUS
OO1as xapakTepucTUKa
XUMHYECKUX AJIEMEHTOB —
43 MeTaJI0B. MeTtajuinueckas CBs3b bubnuoreka [{OK
U MeTaJlJIndecKas https://m.edsoo.ru/00ae103e
KPUCTAJUIMYECKasl PELIETKA.
du3nyecKkue CBOMCTBA METAJIJIOB
XHWMHUYECKHE CBOMCTBA
44 METAJIJIOB. DJIEKTPOXUMUYECKUI bromorexa LIOK
N https://m.edso0.ru/00ae1156
PAI HANIPSKEHUN METAJIOB
45 O6mue cnocoObl MOTy4YeHUS bu6mmoreka [JOK

MeTaiioB. CriiaBel. BerauciaeHns

https://m.edso0.ru/00ae1156
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110 YPAaBHCHUAM XUMHWYCCKUX
peaKkuuii, €Ciii OJUH U3
pEeareHTOB COJEPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB bubamorexa LIOK
https://m.edsoo.ru/00ae1278
bubnuorexa [JOK

47 [Henorsie MeTai el https://m.edSO(I)_.[ru/Oan14b2

48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK

KaJus https://m.edsoo.ru/00ae14b2

49 Il{e104YHO3EMENBHBIE METAILIIBI — bubnuoreka [{OK

KaJbLIUi U MarHuu https://m.edsoo.ru/00ae15e8
50 Baxneiimme coequHeHNS bubnunoreka LIOK
KaJIbIUs https://m.edsoo.ru/00ael15e8
51 O606HVICHI/I6 1 CHCTEMaTH3aINs
3HAHUH
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6nmorexa LIOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
II 0
53| e s BuGorexa LIOK
. " https://m.edsoo.ru/00aelae8
METO/bI €€ YyCTPaHEHUS
N bubanoreka IJOK
>4 AJOMHHHH https://m.edsoErUIOanlc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bu6muoreka [JOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso but6mmorekxa [IOK

https://m.edso0.ru/00ae1d86
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57

58

59

OKCI/II[BI, TUAPOKCUABI U COJIN
xenesa (11) u xxenesa (II)

O0001IeHrEe U cUCTEMaTU3 AU
3HaHUU

[TpakTuyeckas padora Ne 7.
Pemenue sxcriepuMeHTaIBHBIX
3aj1a4 110 TeMe «BaxkHeiimme
METaJUIbl K UX COCIMHCHUS

bub6nmmoreka [IOK
https://m.edsoo.ru/00ae35e6

bubnunorexa LIOK
https://m.edsoo.ru/00ae3de8

60

61

Brrumcnenus mo ypaBHEHUSM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE WA COACPIKUT
npuMecy. Beraucienus
MacCOBO# J0JIM BBIXOJA
MIPOJIYyKTa peaKiuu
O0o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH

bubnunoreka LIOK
https://m.edsoo0.ru/00ael1750

62

Kontponbnas padota Ne4 o
TeMe «BakHelme MeTauibl U
UX COEINHEHUS

63

64

BemecTBa 1 maTepuaisl B
MOBCEIHEBHOM KM3HH YeJIOBEKa
XUMHUYECKOE 3arpsA3HEHUE
OKpYKarolleu cpebl

bu6nunorexa LIOK
https://m.edsoo0.ru/00ae3f50

but6mmorexa [IOK
https://m.edsoo.ru/00ae4270

65

Ponp xumuu B pemreHnn
9KOJIOTMUYECKUX MPOOIeM

but6mmorekxa [IOK
https://m.edso0.ru/00ae4270
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PesepBHelil ypok. O600ICHHE 1 bubnmnoreka HOK
66 . 1
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O600mICeHHE 1 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600mIeHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU| https://m.edso0.ru/00ad9cb?
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 9 kinace/ Pymsuruc I'.E., ®enpaman O.I". AxknmonepHoe 001mecTBo
«3narensctBo «IIpocBemenue»
Xummws, 8 knace/ Pymsutuc I'.E., ®enpaman @.1°., AknronepHOe 00IIECTBO

«HSI[&TCJIBCTBO «HpOCBCIHCHI/IG»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Xumus. 3agaunuk ¢ "momomHukoM". 8-9 kiaccel. H.H. I'apa, H.W. I'abpyceBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

http://school-collection.edu.ru/






