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MHNOACHUTEJIBHASA 3ATINCKA

[lporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOILIero OOpa3oBaHUSl COCTaBIieHA HAa OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOI MpOrpaMMbl OCHOBHOTO OOMIETO
oOpazoBanus, npenctasaeHHsix B @I'OC 00O, a takke Ha OCHOBE (eaepanbHON paboueil mporpamMMel
BOCIIUTAHUS M ¢ YYETOM KOHICTIUH MPENoJaBaHusl y4eOHOro npeaMeTa «XUMUs» B 00pa30oBaTENbHBIX
opranuzanusx Poccuiickont denepanuu.

[TporpaMma mo XxUMHHU Ja€T MPEACTaBICHUE O LEJISX, O0IIeH cTpaTernd oO0yueHus, BOCIIUTAHUS U
pasBUTHSL OOYYAIOUIMXCS CPEeICTBAMU Yy4eOHOTO TpeaMeTa, YCTaHaBIMBAET 00s3aTeNbHOE MPeIMETHOEe
coJlep)KaHue, MpeayCMaTpPUBAET pacHpeesieHHe €ro Mo KiaccaM M CTPYKTypHUpOBaHHE IO pas3fenaMm U
TéMaM TMpOrpaMMbl IO XHMHH, ONpPEIENAET KOJUYECTBEHHBbIE M KAayeCTBEHHBIE XapaKTEPHUCTUKU
COJIEp)KaHusl, PEKOMEHYEMYIO IOCIEA0BATEIbHOCTh M3YYEHHUS XMMHUU C Y4ETOM MEXIPEIMETHBIX U
BHYTPUINIPEAMETHBIX CBS3€H, JIOTHKH Y4eOHOTO Mpolecca, BO3PACTHBIX 0coOEHHOCTEH oOyuaromuxcs,
oTpeJiesiieT BO3MOKHOCTH MpeaMeTa AJisl pealn3aliu TpeOOBaHHUH K pe3yjbTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTelbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3yiabTaTamM 06y‘ICHI/I$1 XMMUHU Ha YPOBHE ueneﬁ HU3ydCHHUA NpeAMETa U OCHOBHBIX BHJ0B yqe6Ho-
MO3HABATENBFHOM JIESTETbHOCTH 00Y4aOLIerocs II0 OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHWEe XWMHH CIYXHUT OCHOBOW UIsi ()OPMHPOBAHHS MHPOBO33PEHHUS O00ydarolierocs, ero
NPEACTABICHU O MaTepUalbHOM EAMHCTBE MHUpPA, BKHYIO POJIb WTpalOT (QOpMUpYyEMblE XUMHEH
MMpEACTABJICHUA O B3aMMOIIPCBPALICHUAX SHEPIUU U 00 9BOJIIOIMHU BCHICCTB B IIPUPOAC, O MYTAX PCHICHUA
I00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SYHEPreTUYECKON, TTHINEBOH U
HKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3JpaBOOXpPaHEHHS.

N3yyenune xumuu:

CHOCOOCTBYET peanu3alldl BO3MOXHOCTEH MJsl caMOpa3BUTUS U (OPMHPOBAHUS KYJIbTYpHI
JTUYHOCTH, e€ 00mIeil 1 (HyHKIIMOHAIBHON TPaMOTHOCTH,

BHOCHUT BKJIaJl B ()OPMHUPOBAHKE MBIIIJICHNS. K TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs, HABBIKOB
X CaMOCTOSATENBbHOW Y4eOHOH AEATENbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIENOBATENBbCKUX YMEHHH,
HEOOXOIUMBIX KaK B [IOBCEIHEBHOM KHU3HHU, TaK U B IPOPECCHOHAIBHON AEATEILHOCTH;

3HaKOMHT CO CHEUM(HUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBa€T OCHOBBI LIEJIOCTHOTO B3MUIA[a Ha
€AMHCTBO TNPHPOABI U UEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM ATalloM B (HOPMHUPOBAHUHM E€CTECTBEHHO--
HAY4YHOM 'PaMOTHOCTH O0YYarOLINXCs;

CHoco0CcTByeT (POPMHUPOBAHHIO LIEHHOCTHOTO OTHOLICHUS! K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
NPUPOJE, K YEIIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOe 00pa3oBaHUE O0YUatOLIHXCS.

[anHble HanpaBieHNs B 00y4YeHHH XUMHUHM O0ECIIEUHBAIOTCS crieu(UKOil colepkaHusl yaeOHOTOo
npeaMeTa, KOTOPBIN SBISETCS IeAarorHyeckKy aJlalTHPOBAaHHBIM OTpa)keHHEeM 0a30BOH HAyKH XUMHH Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoOBHE OCHOBHOTO 0Omero oOpa3oBaHHMS OPHEHTHUPOBAH Ha OCBOCHHE
00y4aroIMMHCS CHUCTEMBbl II€PBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPTaHWYECKOM XUMHHM H
HEKOTOPBIX OTHAEIBHBIX 3HAYNMBIX MOHATHH OPTraHUYECKOH XUMHH.

CTpyKTypa coaepKaHus IPOrpaMMBbl TI0 XUMUHU c(POPMUPOBaHA HA OCHOBE CHCTEMHOTO IOJIX0/1a K
e€ nzydenuto. CoiepkaHue CKJIQJBIBAETCS U3 CUCTEMBI MOHATHIA O XMMHUYECKOM 3JIEMEHTE U BEIECTBE U
CHCTEMBI MOHIATUN 0 XUMHYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110 MPUHITHAITY
MOCIIEIOBATENILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX MPEICTABICHNN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akonHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— YUC€HHA O CTPOCHUHN aTOMa U XUMHYECKOUN CBsI3U,

— TPEACTaBIEHUH 00 IMEKTPOTUTHUECKON JUCCOIAIINY BEIIECTB B PACTBOPAX.

TeOpeTI/I‘-IeCKI/Ie 3HaHHA pacCMaTPUBAIOTCA HA OCHOBE OMIIMPUYCCKHU IMMOJTYUCHHBIX 1 OCMBICIICHHBIX
(bakToB, pa3BUBAIOTCS MMOCIIEIOBATENILHO OT OJIHOTO YPOBHS K APYTOMY, BBIITONHSISI PYHKIMH OOBSICHEHUSI



Y TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH NMPAaKTHYECKOTO NMPUMEHEHHS W TOTYyYeHHS
M3y4YaeMbIX BEILECTB.

OcBoeHre MporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH
COCTaBIISIIONICH HayYHOW KapTHHBI MUpA B JIOTHKE €€ CUCTEMHOHN MPHPOJbI, LIEHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAaHUIO W METoJaM MO3HaHHs B Hayke. V3ydueHHe XMMHUHU MPOHCXOIAUT C NPUBICYCHHEM
3HAHWH W3 paHee M3YUYCHHBIX Y4eOHBIX mpeaMeToB: «Okpyxaromuil Mupy», «bruonorus. 5—7 Kiaccel» U
«®Dusuka. 7 kmaace».

[lpy u3y4eHWH XUMHUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XHUMHUYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYECKOW AESTEIBHOCTH YEJIOBEKa M Kak OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHHU CHCTEMEI
XUMHAYECKUX 3HAaHUH — BaXHEWIIMX (DAaKTOB, MOHITHUH, 3aKOHOB M TEOPETHUECKUX ITOJIOKEHHH,
JOCTYIHBIX O0OOIIEHHH MHPOBO33PEHUYECKOr0 XapakTepa, S3blKa HAyKH, B MPHOOIIEHWH K HAay4HBIM
METO/aM IO3HAHUSI MPU W3YyYCHWH BEIISCTB M XMMHYECKUX peakuuid, B (OpMHUpOBaHUM M DPa3BUTHH
MO3HABATEIBHBIX YMEHUN W WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBmJI 0€30MacHOro 0OpalleHns C BEIIECTBAMH B TIOBCEIHEBHOMN JKU3HHU.

[Tpy n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus BaKHOE 3HAYEHUE TIPUOOpEIH
TaKue LeNH, KaK:

— (dopMupoBaHHE WHTENIEKTYAILHO pa3BUTON JIMYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO DPEIICHWH, CIOCOOHOH ananTupoBaTtbcsi K OBICTPO
MEHSIFOIUMCS YCIIOBHUSIM KHU3HU;

— HampaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKoe TMpHOOIIeHHne oOydJalmuxcs K
CaMOCTOSITETIbHOM I103HABATENbHOW JESTENbHOCTH, HAy4YHBIM METOJaM IO3HAHUS, (OPMHUPYIOIIUM
MOTHUBAILIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUH;

— olecrmieueHue YCIIOBHI, CIIOCOOCTBYIOIIMX TPUOOPETEHHUIO  OOYYAIOMIMMHCS  OIBITA
PasHOOOpPa3HOM JEATENBHOCTH, MO3HAHUS W CaMOINO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETCHIIUH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE AJIS1 Pa3IMYHbIX BUIIOB JEATEIbHOCTH;

— (popmupoBaHue 00mIeH (YHKIMOHAIEHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSACHATH U OLEHUBATH SIBIICHUS OKPY>KAIOLIET0 MUPA, UCIOJIBb3Ysl 3HAHUS U OIIBIT, TIOTy4YEHHbIE
NpY W3yYEeHUH XUMHHU, OPUMEHATh UX NPH PELICEHUH NpOoOJIeM B MOBCEJHEBHOW >KMU3HM M TPYIOBOH
JeSITeIbHOCTH;

— (QopmupoBanre y oOyyaromuxcs TyMaHHUCTHYECKHMX OTHOIICHUH, MOHMMAaHHUS LEHHOCTH
XUMHAYECKUX 3HAHWUN Uil BHIPAOOTKH 3KOJIOTHYECKU LEeNIeCO00Pa3HOro MoBeIeHHUs B ObITY U TPYyIOBOM
JESITEIbHOCTH B LIEJAX COXPAHEHMS CBOETO 310POBbS M OKPY>KaIOLIEeH IPUPOIHON CPeIbl;

— pa3BUTHE MOTHMBAaLUH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIUTAHMIO Ha
OCHOBE YCBOCHHMS OOIIEYETIOBEUYECKUX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOQuis H
HaNpaBJICHHOCTH JajJbHENIIET0 00yUeHHUS.

OOmee 49McIO YacoB, OTBEAEHHBIX JUISI W3YyYEHHMS XHMMHHM Ha YPOBHE OCHOBHOTO OOLIEro
oOpa3oBanus, coctaBseT 136 qacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlelnto), B 9 kiacce — 68 yacoB (2
gaca B HEJCITIO).



COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

IIpeamer xumuu. Ponb XUMHUM B JKHU3HM 4elOBeKa. XUMHUS B CUCTEME HayK. Tena M BelecTBa.
®u3nyecKre CBOWMCTBA BEIIECTB. ArperarHoe COCTOsIHME BemiecTB. [loHsATHE O MeTonax MO3HAaHUS B
xumun. YucTele BemecTBa U cMecu. CriocoObl pa3iesieH!st CMecel.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 37eMEHThl. CHMBOJIBI XUMHUYECKHUX 3y1eMeHTOB. IIpocTeie n
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas ¢opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENpHAs aToMHas macca. OTHOCUTENbHAs MOJIEKYNspHas Macca. MaccoBas
JIOJI1 XMMHUYECKOTO JIEMEHTA B COETUHEHUH.

KomnuectBo BemectBa. Monb. MonspHass macca. B3aumocBs3b KOIW4ecTBa, Macchl U 4HCla
CTPYKTYPHBIX €AMHUI] BetecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHUH.

®uznvecKkre U XMMUYECKHE SIBICHUS. XUMHUEcKas peakius U e€ MpHU3HAaKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XHWMHUUYECKHe YypaBHeHUs. Kiaccudukamuss XuMUYecKuMX peakiuid (CoeanHEeHHs,
pasioKeHHs, 3aMEICHHUs, 0OMEHa).

Xumuueckuii IKcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYAO0H, MpaBuiiaMu paboThl B 1a00paTopuu U NpuéMaMu oOparieHus
¢ nabopaTopHbIM 00OpyJOBaHHEM, HW3y4YeHHE U ONUCaHWe (U3WYECKUX CBOWCTB 00pas3moB
HEOpraHWYeCKUX BeIeCTB, HaOmroneHue (uindeckux (IJIaBICHWE BOCKA, TasHUE Jbla, PacTHpaHUE
caxapa B CTyIIKe, KUIICHHE U KOHIEHCALUs BOABI) U XUMHUYECKHUX (TOPEHUE CBEUH, IPOKATIMBAHNUE MEIHOM
NPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KHUCJIOTOHM) SIBICHWH, HAOMIOACHHWE M OIMCAHUE IPU3HAKOB
MPOTEKAaHUSI XMMUUECKUX peakiuil (pa3iaoKeHue caxapa, B3aUMOACHCTBHE CEPHON KHCIIOTHI C XJIOPUAOM
Oapwus, paznoxxkenre runpokcuna meau (1) mpu HarpeBaHuy, B3auMOIEHCTBHE JKejIe3a ¢ PACTBOPOM COIH
menu (1), m3yueHne crmocoOoOB pa3aeneHus: cMeceil: ¢ TOMOIIBIO MarHUTa, (YUIHTPOBAHKE, BHITAPHBAHHE,
JUCTWIISIINSA, XpoMaTorpadusi, MPOBEACHHWE OYUCTKU IOBAPEHHOH CONM, HAOIIOACHHE M OINMCAHUE
pE3yIbTaTOB MPOBEACHHS OIBITA, WIIFOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JAHHE MOJENEH
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaskHelilmue npeacraBuTe Il HEOPraHNYECKUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemeHT u mpoctoe Beniectso. Haxoxnenne
KHCJIOpOJia B IpUpoe, Pu3nyeckre U XUMHUIECKUe cBoiicTBa (peakuuu ropenust). Oxcunel. [lpumenenue
kucnopona. CrocoObl TONydyeHHs KHUCIOpoJa B J1adOpaTopuM W HPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopoza B mpupozae. O30H — autoTponHast MogU(UKALUS KUCIOPOAa.

TemnoBoit  3PPeKT XUMHUYECKOH peakluu, TEePMOXUMHYECKHE YPaBHEHHSA, 3K30- H
SHIOTEPMUYECKHE pEeaKkIHMU. TOIUIMBO: yroyb U METaH. 3arpsA3HEHHE BO3/yXa, YCHIIEHUE MMapHUKOBOIO
a¢dexra, pazpyleHre 030HOBOTO CIIOSL.

Bopmopon — snemeHt u mpocroe BemecTBo. HaxoxneHue Bomopona B mpupoje, huzndeckue u
XMMHYECKHE CBOICTBA, MPUMEHEHHE, ClIoco0b! omydeHust. Kuciotsl u conu.

MonsipHblit 00bEM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. HackllieHHbIE U
HEHACHIIIEHHbIE PacTBOPHL. PacTBOpHMOCTh BemecTB B Bojxe. MaccoBas IOJIA BEIIECTBA B PacTBOpE.
Xumudaeckue cBoricTBa Boabl. OcHOBaHMS. PoJib pacTBOPOB B MPUPOIE U B )KU3HU YesnoBeka. Kpyrosopot
BOJIBI B MPUPO/IE. 3arps3HEeHNe MPUPOAHBIX BoA. OXpaHa W OYUCTKA MPUPOJHBIX BOI.

Knaccudukamuss  Heopranmdeckux  coeamHenuit.  Oxcuapl.  Kmaccudukaius — OKCHIOB:
cosieo0Opasyroniue (OCHOBHBIC, KHCJIOTHBIE, am(OTepHbIe) W HecojeoOpasytomme. HomeHkmarypa
okcu10B. Dr3nyeckre u XUMHYECKHUE CBOWCTBA OKCHOB. [lomyueHre okcraoB.

OcHoBanns. Knaccubwukanusi oCHOBaHUI: METOYN U HEPACTBOPUMBIE OCHOBaHMsA. HoMeHKIaTypa
ocHOBaHUM. du3nUecKrue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHne ocCHOBaHUH.



Kucnotsl. Knaccudukanus kuciaot. Homenkiarypa kucnot. @uzndeckue 1 XAMUYESCKHE CBOWCTBA
kucnot. Psax aktuBHocTr MetamioB H. H. bekerosa. [Tomyuenue kucnor.

Comnu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKle cBOMCTBa conell. [lonydenue conen.

I'eneTnueckas cBA3b MEXAY KIacCaMU HEOPTaHUUECKUX COEIMHEHUH.

Xumuueckuii Ikcnepumenn .

KadeCTBEHHOE OIpENENeHIE COMACPKaHUS KHUCIOPOAa B BO3AyXe, MONy4YeHUe, coOupaHHe,
pacro3HaBaHUE U W3yYCHHE CBOICTB KHCIOPOAa, HAOIIOACHUE B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
Y YCIIOBHSI BOSHHKHOBEHHSI M MPEKpalleHNsl TOpeHHus (IoKapa), O3HAKOMIICHHE ¢ 00pa3liaMi OKCHIIOB U
ONMCaHWE WX CBOWCTB, MOJy4YeHHe, coOMpaHHe, pPaclO3HABaHHE W M3YYCHHWE CBOMCTB BOAOpOIA
(ropenne), B3ammoxeictBue Bomopona ¢ okcugoM Meam (II)  (Bo3MOXkHO — WCTONB30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOJIeHE 00pa3OB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHNE OCOOESHHOCTEH
pPacTBOPEHMs BEIECTBC pPA3IW4YHON pPacTBOPUMOCTBIO, IMPHUTOTOBIEHHE PAacTBOPOB C OMNpEHeNEHHON
MaccoBOH Ji0jell pacTBOPEHHOTO BELIECTBA, B3aMMOACHCTBHE BOJIBI C METAJUIaMH (HATPUEM M KaJIbI[EM)
(BO3MOXKHO HCIIOJIB30BaHKME BHJICOMATEpPHAaOB), HCCIENOBaHWE OOpa3loB HEOPraHWMYECKUX BELIECTB
Pa3IMYHBIX KJIaccOB, HAOMIOJICHNE N3MEHEHHUS! OKPacKH MHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3zyyeHue B3ammoneicTBus okcuaa menu (ll) ¢ pacTBopoM cepHOIl KHCIIOTBHI, KUCIOT C METalljIaMy,
peaxuuii HeWTpaau3aluy, MoJIydeHue HepacCTBOPUMBIX OCHOBAHUH, BEITECHEHHE OJTHOTO METajlIa JPYyTuM
U3 pacTBOpa COJIM, pellieHHe SKCIIEpUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelre Kiaccsl HeOpraHnIeCKUX
COEIMHECHMID).

Ilepuonuyecknii 3axkoH u Ilepuoamyeckas cucrema xumMuyeckux 3iaemeHtos JI. M.
MengeneeBa. Crtpoenne aTomMoB. XuMH4YecKas CBs3b. OKHCINTEJBHO-BOCCTAHOBHUTE/IBHBIEC
peakuuu

IlepBble MOMBITKM KJACCU(UKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpymnmax CXOOHBIX
3JIEMEHTOB (ILEJIOYHbIE M ILEJIOYHO3EMENbHBIE METaUIbl, TaJIOTEHbI, MHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUIBL.

Ilepuonnueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHToB [[. M. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopmbl [leproamdeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
U. Menpneneesa. Ilepuoasl u rpynnel. @usndyeckuil cMbICH NOPAJKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYHIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummudeckux dnmeMmeHToB [lepmommueckoit cucremsl JI. . MeHneneesa.
XapakTepuCTHKa XMMHYECKOTO 3JEMEHTa M0 ero mnojoxeHuro B Ilepuommueckoit cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paJlyca aTOMOB XWUMHYECKHX OJJIEMEHTOB, METAUNINYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U IEPUOIAM.

3nauenue Ilepuognueckoro 3akoHa u Ilepronndyeckoll CHUCTEMBI XUMHYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku u npaktuku. [. 1. MenneneeB — yu€HbIN U rpakIaHUH.

Xumnueckasi cBs3b. KoBajeHTHast (MOJISIpHAs W HENOJSAPHAst) CBSA3b. DJIEKTPOOTPHLATEILHOCTD
XUMHYECKHX 371€MEeHTOB. VIOHHas CBA3b.

Crenenp okucieHua. OKHCIUTENbHO--BOCCTAHOBHUTEIbHBIE peakuuu. [Iporieccsl OKHCIEHHS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm .

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEHCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT M IIENI0YeH, MPOBEIEHHE ONBITOB, WILTIOCTPUPYIONIUX MPHUMEPHl OKHCIUTEIHHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peaklny Pa3IoKeHNs, COETMHEHN).

Meosrcnpeomemmnuvie ceasu

Peanm3zamus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHWH XHMHUHU B § KIJIACCe OCYIIECTBISIETCS Yepes
MCIIOJIb30BaHME KaK OOIINX €CTeCTBEHHO--HAYYHBIX OHATHH, TaK U MOHATUH, SBISTFOIINXCS CHCTEMHBIMU
JUTSL OTAEBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OOmue ecTeCTBEHHO--HAYYHbIE MOHATHS: HAYYHBIA (aKT, TUIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, KiaccupUKaluus, NepUOANYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJCIMPOBaHHE, H3MEpEHHE,
MO/JIEIb, SBJICHHUE.

Owusnka: MaTepus, aToM, dIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH[, U30TOIbI, paANOAKTUBHOCTD,
MOJIEKyJa, DJICKTPUYECKUI 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCcTBa, ras,
¢du3nuecKue BEMYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MIaHeThl, 3BE3/1b1, CoHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MUHepasbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMUMHUYeCKasi peakuus

[epnonnueckuii 3akoH. Ileproandeckas cucrema xumudeckux snementoB [[. M. Menneneesa.
Crpoenue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB XMMHYECKMX 3JEMEHTOB IEPBBIX TPEX
NEepUOJOB, Kalus, KajdblUs M WX COEJAWHEHHH B COOTBETCTBHHM C TIOJOKEHHEM JJIEMEHTOB B
[lepnoanueckoii cucTeMe M CTPOCHUEM UX aTOMOB.

CTpOCHI/IC BCLICCTBA:. BUJbI XUMHUUYECKOM CBSI3U. THIIBI KPpUCTAUINYCCKUX pCHIéTOK, 3aBUCUMOCTDb
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Krnaccudukaiuss 1 HOMEHKIATypa HEOPTraHHYCCKUX BEINECTB. XUMHUYCCKUE CBOMCTBA BEIECTB,
OTHOCAIINXCA K Ppa3INYHbIM KJj1accaMm HEOPraHn4eCKux COCHHHGHHﬁ, T€HETHU4YCCKada CBA3b
HCOPraHNYCCKUX BCIICCTB.

Knaccupukanms XUMHYECKHMX pEaKUMH MO0 Ppa3IHYHBIM NpH3HaKaM (IO 4YMCIy M COCTaBy
YYaCTBYIOIIUX B PEAKLIMU BELIECTB, MO TEMJIOBOMY 3((eKTy, IO HU3MEHEHHUIO CTEHNECHEH OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYacTHUIO KaTaau3aTopa). DK30- U JHAOTEPMHUYECKHE
peaKnuu, TEPMOXUMHYECKHUE YPABHEHHS.

[lorsitie o ckopocTH xXuMudeckod peaknuu. [lorsTrne 00 00paTHMBIX W HEOOPATUMBIX
XUMUAYECKUX peakuusix. IIoHATHE O TOMOTIeHHBIX M TETEpOreHHBIX peakuusix. IloHsTue o Kartanuse.
[lonsTe O XHMMHYECKOM paBHOBecuH. DAKTOPbHI, BIUSIOIINE HA CKOPOCTh XMMHYECKOH peakuuud U
MOJIOKECHNE XMMHUYIECKOTO PABHOBECHSI.

OKHUCIINTENTbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUM,  DJICKTPOHHBIA  OajlaHC  OKHCIHUTENBHO-
BOCCTaHOBUTEJIBbHOH peakiyu. CoCTaBlIeHNE YPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX PEAKLUIL C
MCIIOJIb30BaHMEM METO/ia JJIEKTPOHHOro OajaHca.

Teopust 3JIEKTPOIUTUUECKON AUCCOLHUALNHU. DJICKTPOIUTHI U HEIJEKTPOIUTHL. KaTnoHbI, aHHOHBI.
MexaHn3M TUCCOLMALIMY BELIECTB C Pa3IMYHBIMHM BUAAMU XUMHUUYECKOH CBs3u. CTENEeHb MUCCOLMALNH.
CunbHBIE U c1a0ble 3JEKTPOIIHTHL.

Peakuun moHHOTO OOMEHAa. YCIOBUSI NPOTEKAHUS PEAKUUH HOHHOTO OOMEHa, MOJHbIE |
COKpalll¢HHbIC HOHHBIE YpaBHEHHMA peakuuil. CBoWCTBa KHCJIOT, OCHOBAaHMM W COJIEH B CBETE
NpEeACTaBICHUH 00 3NMEKTPOIUTHYECKON nucconmanuy. KadecTBeHHbIe peakiuu Ha HOHBL. IloHsATHE O
THIIPOJIN3E CONEH.

Xumuueckuit IKcnepumenn.

03HAKOMJICHHE C MOJICISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAIIOB U
HeMmeTaioB (TpaduTa W amMasa), CIIOKHBIX BEIIECTB (XJIOpHIA HATpPHUs), UCCIECIOBAHUE 3aBHCUMOCTH
CKOPOCTH  XUMHYECKOH  peakIMu OT BO3ICHCTBUA  PasIUYHBIX  (aKTOPOB,  HCCIEIOBAHHE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, TIpoIlecca JMCCOLMAIMM KHUCIIOT, IIellioueil W  conei
(BO3MOXKHO HCIIOJIb30BAHHE BHJIEO MATEPHUAIOB), MPOBEJCHUE OMbBITOB, WIUTIOCTPUPYIOIUX MPU3HAKH
MPOTEKAHUsl PeaKiyii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BbIICICHHE ra3a, oOpa3oBaHHE BO/IbI),
OIIBITOB, WJIIOCTPUPYIOMIUX ITPUMEPBI OKHUCIIUTCIIBHO-BOCCTAHOBUTECIIbHBIX peaKuHﬁ (ropeHHe, pCaKknumn
pa3NIOKEHHs, COCIUHEHUs), PACIO3HABAaHHE HEOPTaHWYECKUX BEIIECTB C MMOMOIIbI0 Ka4eCTBEHHBIX
peaKHI/Iﬁ Ha WOHBbI, pCIICHUEC OKCICPUMECHTAJIILHBIX 3a1a4.

HemeTtanabl u UX coequHEHUS



OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC CTEICHH
okucnenus. CtpoeHne U Qpu3ndeckre CBOMCTBA MPOCTHIX BEUIECTB — I'aJOreHOB. XMMUYECKUE CBOMCTBA
Ha MpUMepe XJopa (B3auMoAeHCTBHE C METAIUIAMH, HEMeTaIaMH, Iesodamu). XaopoBoaopoa. ConsHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, MOJydeHHe, MpuMeHeHue. JlelcTBHe XJopa M XJIOPOBOAOpOAA Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuasl U UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepuctika 31eMeHToB VIA-rpynnel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbIE
crenieHH okucieHus. CtpoeHne W (pu3MUYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEPBI
AnnotponHble MoAu(UKaUK KUCIOpoJa W cepbl. XUMHYecKue cBoiictBa cepbl. CepoBomoporn,
CTpoeHHue, (QU3MYecKHe M XUMHYecKHe cBOicTBa. OKCHABI CEepbl KaK MNpPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHas KucIOTa, (PU3MUYECKUE M XMMHYECKHE CBOicTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKIMH, JeXKallde B OCHOBE MPOMBIIUICHHOTO crocoda
MOJy4eHUs] cepHol KHucHoThl. [Ipumenenue cepHoil kuciotbl. CoiaM CEpHOM KMCIOTHI, KauecTBEHHAs
peakuusi Ha cynbhaT-uoH. HaxoxaeHnue cepbl U €€ coeMHEHUI B MpHpoje. XUMHUECKOE 3arpsi3HCHHE
OKpY’Kalolllel cpeapl COSNMHEHUSIMH cepbl (KUCIOTHBIE TOXAW, 3arps3HEHHE BO3IyXa U BOJOEMOB),
CHOCOOBI €T0 PEAOTBPAILICHHSI.

OO0mmas xapakrepucTuka 3eMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTepPHBIC
CTCTIEHN OKHCICHUS. A30T, pacnpocTpaHEHHE B TNPHUpOJE, (U3MUECKHE M XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mnpupoje. AMMHUAK, ero (U3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJyYeHHE U
npumenenue. Conn aMMOHHMS, MX (U3UYECKUE W XMMHUYECKHE CBOMCTBA, MpuUMeHeHHe. KauecTBeHHas
peaknus Ha WOHBI aMMOHUs. A30THas KHCJOTa, e€ moiaydeHue, puandeckue M XMMHUYECKHUE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT W crernuduueckne). Vcmomp3oBaHNEe HUTPATOB W COJEH
aMMOHHMSI B KayeCTBE MUHEPAIbHBIX YOOOpeHHH. XHUMHUYECKOE 3arpA3HEHHE OKPYXKAroLeH Cpeabl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE MOXKIOHM, 3arps3HEHHME BO3AyXa, HO4YBbl U BomoémoB). docdop,
aimoTpornHeie Moaudukanuu Gocdopa, ¢usudeckre U xumudeckne cBoiictBa. Oxcun dochopa (V) u
¢dochopras kucnora, pu3MUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmoms3oBanue ¢ocdatoB B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

Oo6mas xapakrepucTtrka smeMeHToB |V A-rpynmel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETIEH! OKHCJIECHUS. YTIIEPOJ, alIOTPOIHbIE MOANDHUKALIMY, PACIIPOCTPAHEHHE B IPUPOE, HU3UIECKUE
U XUMHUYECKHe cBoicTBa. Ancopbums. Kpyrosopor yriepona B mnpupoze. Okcuisl yriepona, HX
¢u3nuecKkue U XMMUYECKHE CBOWCTBA, IEHCTBUE HA KMBBIE OPraHU3MBI, MOJTyYE€HHE M IPUMEHEHHE.
DKoJOruYecKre Mpo0JIeMbl, CBSI3aHHBIE ¢ OKcHIOM yriiepona (1V), rumoresa rio0anbHOTO MOTETUIEHUS
KJIMMaTa, TApHUKOBBIN 3P QeKT. YToNbHas KUCIOTa U e€ CONH, UX (PU3NUECKUE M XUMHUYECKUE CBOMCTBA,
nojy4yeHue u npuMeHeHune. KauecTBeHHas peakiusi Ha KapOOHaT-HOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILIICHHOCTH U CEJILCKOM XO03s5iCTBE.

IlepBoHavanbHBIE MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX yriepona (MeTaH,
9TaH, 3TWIEH, alleTUIICH, 3TaHOJI, [JIMLEPUH, YKCYCHasl Kucyota). [IpupoaHbie MCTOUHUKH YTIEBOAOPOIOB
(yronms, mpupoOmHBIA ra3, HE(PTH), MPOAYKTH UX TmepepaboTku (OEH3WH), UX pOJIb B OBITY WU
npoMmblIeHHOCTH. [loHATHE 0 GHONOrMYecKr BaXKHBIX BEIIECTBAX: JKHUpax, Oelkax, yrieBojax — M UX
POJIM B )KM3HU YesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPraHMYECKUX COCTUHEHUH.

KpemHuii, ero ¢usuueckue m XMMHUYECKHE CBOWCTBA, MoOJydeHUe W npuMeHeHue. CoenHeHHs
KpeMHuss B mpupone. OOmme mnpexacraBiaeHuss o6 okcuae kpemHus (V) ¥ KpeMHHEBOW KHCIOTE.
CuHKaTel, UX UCIOJIb30BaHUE B OBITY, B MPOMBINIICHHOCTH. BaxkHele cTpouTenbHbIE MaTepHabI:
KepaMHKa, CTEeKJO, IIeMEHT, OeTOH, kene300eToH. [IpobrmeMbr 06€30macHOrO0  MCHOIB30BAHUS
CTPOUTENILHBIX MaTEPHUAJIOB B IOBCETHECBHOM KHI3HH.

Xumuueckuii IKcnepumenm:

u3ydeHne oOpa3loOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MpPOBEJICHHE
Ka4eCTBEHHBIX peakiMii Ha XJIOPUI-WOHbI W HAONIOJIGHUE NPU3HAKOB WX TIPOTEKAHUs, OIBITHI,
oTpaxaromue (u3ndeckne ¥ XHUMHUYECKHE CBOMCTBA TalOreHOB W HMX COCJUHEHUH (BO3MOXKHO
WCIIONb30BaHNE BHAEOMATEPHAJIOB), O3HAKOMJIEHHE C OOpa3laMH XJIOPHIOB (TaJOTeHHIOB),
03HaKOMJIEHHE C 00pasliaMH Cepbl U €€ COeTUHEHUS MU (BO3MOXKHO HCIOJIb30BaHHE BUICOMATEPUAIIOB),



HaAOJIOJICHUE TpoIlecca OOYTJIMBAaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOWM KHUCIIOTEHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHOI CEpHON KHCIOTHI, TPOBEJICHIE KAaUECTBEHHON PeaKIny Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHWs, O3HAKOMJICHHE C (PU3NYCCKHMMH CBOWCTBAMHU
aszoTa, (hocopa U UX COCAMHECHUH (BO3MOKHO HCIIOJIL30BAHUE BHJICOMATEPHAIIOB), 00pa3lilaMu a30THBIX
u (HocOopHBIX YAOOpEHUH, MONydeHUE, COOMpaHUe, paclo3HaBaHWE W HM3yYeHHE CBOWCTB aMMHaKa,
MPOBE/ICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCUCTBUC KOHICHTPUPOBAHHOW a30THOM KHUCIOTBI C MeAbl0  (BO3MOXKHO
WCIOJb30BaHUE BUJICOMATEPHUAJIOB), U3yUeHUE MOJeNel KPUCTAUTMYECKUX PEmETOK anMasa, rpadura,
¢yiepeHa, 03HaAKOMJICHHE C MTPOIIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJy4YeHHEe, COOUpaHHe, PACIIO3HABAHUEC U U3YyUYCHUE CBOWMCTB YTIIEKHUCIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI M WU3YYCHHUE MPHU3HAKOB HX
MPOTCKaHUS,  O3HAKOMIICHHE C  TOPOAYKIUEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHeilire HeMeTaIbl U UX COSTUHEHUSY.

MeTtaiibl 4 MX COeIMHEHUS

OO01mas XxapakTepUCTUKAa XUMHYSCKUX 3JCMEHTOB — META/UIOB HA OCHOBAaHHHM WX TOJIOKEHHUS B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTajindeckas CBSI3b M METAIUTMYECKas KPUCTAUTMYECKas periéTka. DIEeKTPOXUMHUYCCKUIA
psAA HanpsbKeHWH MeTauioB. Du3Mueckne M XUMHUYSCKHE CBOWMCTBa MeTayuioB. OOmue CrocoOb!
MOJIy4eHHsI MeTauIoB. [loHITHE O KOPPO3UH METaNIOB, OCHOBHBIE CITIOCOOBI 3alTUTHI UX OT KOPPO3HH.
Crnagsl (CTalb, YyTyH, JIOPATIOMUHMNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[lemounble MeTaybl: monoxeHue B llepuogumyeckoil crucreMe Xxumuueckux snemeHTto [, U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. Pu3nveckne u XUMHUYECKHEe CBOHCTBa (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ THAPOKCUABI HATpUA U Kaiws. [I[puMeHeHne MenoYHbIX METAIIOB
Y UX COEIUHEHHUM.

[IenouHO3eMeNbHBIE METAIbl MAarHuid M KadbUuil: nosokenue B Ilepuoamueckoil cucteme
xuMudeckux sneMmeHtoB . . MeHaeneeBa, CTpoeHUE UX aTOMOB, HaXOKJAEHUE B npupoje. Puznueckue
Y XMMHYECKHE CBONCTBA MarHWs W KalblusA. BaxHeimme coenuHeHWs Kanblus (OKCHA, TUAPOKCHI,
conn). JKEcTKOCTh BOBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuonnueckoil cucreMe xumuueckux 3neMeHToB . . Menneneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B Tmpupoae. Du3nMveckrne W XUMHYECKHE CBOMCTBAa aTOMUHUS.
AmMoTepHbIe CBOIICTBA OKCHJIA M THAPOKCHIA ATFOMUAHUSL.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB Jl. M. Menneneesa,
CTpOEHHE aToMa, HaxXxOxJeHue B mpuponae. dum3mueckne W XUMHUYECKHE CBOICTBa keneza. OKCHipl,
ruapokcuibl U coin xkenesa (1) u xenesa (111), ux coctas, CBOWCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumeHm:

O3HAaKOMIIEHHE C 00pa3llaMH METAJUIOB ¥ CIUIABOB, MX (DM3MUYECKUMHU CBOWCTBAMH, H3ydeHHE
pe3yNbTaTOB KOPPO3WU METAJUIOB (BO3MOXKHO HWCIOJB30BaHHE BHIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCH/IA KallbIlUsl W HATPUSA C BOJAOH (BO3MOXXHO HWCIOJIH30BAaHHE BHJIEOMATEPHAIIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOMABI, IIpollecCa TOPEHHS IKelle3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUJICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus,
KaJIbIUs, aIlOMHUHUSA, MHKA, xene3a (1) u xenesa (111), meau (1), HaOnrOACHNME M ONTUCaHKE TPOIIECCOB
OKpallMBaHUS IUIAMCHH HWOHAMH  HATpWsl, Kamusg MW KarbOusd (BO3MOXHO  HWCIIOJIE30BAaHHE
BHJICOMATEPUAJIOB), HCCIIE0BaHNE aM(pOTEPHBIX CBOMCTB T'MIPOKCHIA aTFOMUHMS U THAPOKCHIA IUHKA,
pereHne 3KCIePUMEHTAIFHBIX 33/1a4 TI0 TeMe «Ba)kHeHIe MeTauTbl M KX COCTUHEHUS.

XuMus 4 OKpYsKAOLIas cpeaa

BemectBa 1 MaTeprainbl B IOBCETHEBHON JKM3HHU YeloBeKa. be3omacHoe UCTOIB30BaHNe BEIIECTB
Y XUMHYECKUX peaknuid B ObITy. [IepBasi MOMOIIb MPU XUMHIECKUX 0’KOTaX U OTPABJICHUSIX.

XUMHYeCKOe 3arps3HEHHE OKpYyXKaromed cpenasl (TpenenpbHas TOMyCTUMas KOHIICHTPAITUs
BeniecTs, Aanee — [1JIK). Poss Xxumum B penieHr# 3K0JI0THIECKUX TPOOIIEM.

Xumuueckuil Ikcnepumenm:



U3y4eHHe 00pa3IoB MaTepuaoB (CTEKIIO, CIUIABbl METAJIOB, TOJMMEPHBIC MaTEPHAJIbI).

Mescnpeomemmunie ceasu

Peanu3zanust MeXNPEIMETHBIX CBSI3CH MPH M3YYCHUU XMMHH B 9 Kilacce OCYLISCTBISICTCS depes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSTHUI, TaK U MIOHATHH, SBIISIOIINXCS CUCTEMHBIMU
JUTSL OTJICTIBHBIX MTPEJMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: Hay4dHbIH (DaKT, THIIOTe3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTE3, Kiaccu(uKaims, MepuoIMIHOCTb, HAONIOJCHHE, JKCIICPUMEHT, MOJCIUPOBaHHE, M3MEpEHHE,
MOJIeJIb, SIBICHUE, ITAPHUKOBBIN (P PEKT, TEXHOIOTHSI, MaTCPHAIIBL.

duznka: Matepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJI, U30TOMbI, PAJUOAKTHBHOCTD,
MOJICKYyJIa, OJIEKTPUUSCKHUI 3apsii, NPOBOAHUKH, IOJYIPOBOJHUKH, JAUDICKTPUKH, (OTOIICMEHT,
BEILIECTBO, TeNo, O00BEM, arperaTHoe COCTOSHHE BELIECTBA, Ia3, pacTBOP, pPacTBOPUMOCTS,
KPHUCTAJUTMYECKasi PElIéTKa, CIUIaBbl, (DU3MUCCKHUE BEIUYUHBI, CIUHUIBI W3MEPEHUs, KOCMHUYECKOEe
HPOCTPAHCTBO, IUIAHETHI, 3BE371b1, COJHIIE.

buonorusi:  QorocuHTe3, npixaHue, Ouocdepa, OSKOCHCTEMA, MHHEpalbHbIC YIOOPEHUS,
MHKPO3JIEMEHTBI, MAKPOJICMEHTBI, TUTATEIIbHBIC BELICCTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpallbl, TOPHBIE MOPOABI, TOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOT'PAMMBI 10 XUMHUU HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOSHHS MPOrPaMMbl OCHOBHOT'O 001Iero 00pa3oBaHMs JOCTUTAIOTCS B
xo7ie OOy4eHHUS XMMHUHM B CIMHCTBE Y4YeOHOH W BOCIHTATEIBHOM NEATETLHOCTH B COOTBETCTBUU C
TPaJAWLIMOHHBIMA POCCUHCKUMHU COLUOKYJIBTYPHBIMM W JYXOBHO-HPaBCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMH B 00IIECTBE MPaBUIAMH M HOpMaMHt MIOBEACHUS M CIOCOOCTBYIOT MPOLieccaM CaMOTIO3HAHNS,
CaMOPa3BUTHS U COLMATIN3ALNN 00YUaIOIINXCA.

JIMyHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYHAIOIIMXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIUI U pacIIUpeHUe OMbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
qJacTu:

1)maTpuoTHYECKOro BOCIIMTAHMA:

LIEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYyJIbTYpHOMY, HCTOPHYECKOMY M HAy4YHOMY
HacJIeNI0, TOHUMaHHs 3HAYeHUS] XUMHYECKOH HAayKH B KH3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEeAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTEUYECTBECHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa U OOILECTBA;

2)rpaxaaHcKoro BOCHUTAHUSA:

MIPEJICTaBJIECHUS O COLMAIBHBIX HOPMaX U MpaBUJaX MEKIMYHOCTHBIX OTHOLIEHHH B KOJUIEKTHUBE,
KOMMYHHKATUBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, y4eOHO-HCCIe0BaTeNbCKON,
TBOPYECKOM M APYIMX BUAAX AEATENBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW NESTEIBHOCTU
IpU BBIMOJIHEHUH Y4YeOHBIX, IO3HABAaTEJbHBIX 3aay, BBIIOJHEHUM XUMHUYECKHX OKCIEPHUMEHTOB,
CO3aHMM YYEOHBIX HPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOILM B MpOILECCEe ITON
y4eOHOM NesTeNbHOCTH, TOTOBHOCTH OLIGHMBATH CBOE IMOBENCHHE M IOCTYNKH CBOMX TOBapuIIEH C
MO3ULIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUSI [TOCIEACTBUN IIOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 IIO3HAHMSA !

MHUPOBO33PEHUYECKHE IPEICTABICHUSI O BEIIECTBE M XMMHUYECKOM PEakIHH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIIAIOLINE OCHOBY JISl IOHUMAaHMS CYIIHOCTH HAayYHOH
KapTHHBl MHpa, MPEICTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3sBUTHS HPUPOJBI, B3aUMOCBS3AX
YeJI0BeKa C MPUPOAHOM Cpesioi, O POIM XUMHUH B IOZHAHUH 3TUX 3aKOHOMEPHOCTEH;

NI03HABaTeIbHbIE MOTHUBBI, HAlIpaBJICHHbIC HA MOJIY4YEeHHE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOMMBbIE
Ui OOBsICHEHHs HaOJII0NAaeMbIX NPOLECCOB U SIBICHHWH, I103HABATENbHOW, HH()OPMALMOHHOM U
YUTATENLCKOW KYJbTYpPhl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIbHOH PadOTHI C y4yeOHBIMH TEKCTaMH,
CHPaBOYHOM JTUTEPATYPOH, JOCTYITHBIMH TEXHUUECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYYEHHIO M TIO03HAHHUIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, TIPOEKTHOM M HCCIEAOBATEIbCKONH JAEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00YYEHUS B JaJlbHEHIIIEM;

4)(popMupOBaAHMS KYJIbTYPbI 310POBbA:

OCO3HAHHE LICHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOLICHHUS K CBOEMY 3[OPOBBIO, YCTAHOBKH Ha
3JIOPOBBI 00pa3 KHU3HH, OCO3HAHHE IOCIEICTBHI M HEMPHUATHE BPEIHBIX MPHUBBIUEK (YMOTpeOIeHUs
AJIKOT0JI5, HAPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJICHHUS MTPaBHJI 0€30MIACHOCTH TPH 0OpallieHuU
C XUMHYECKHMH BEIIECTBAMH B OBITY H PEabHON KHU3HU;

5)TpynoBoro BocnuTaHus:

UHTEpEeC K MPAKTUIECKOMY H3YUYECHHIO Po(eccHii U Tpy/a pa3indHoTo pojia, YBaXKEHHE K TPYILy U
pe3ynapTaTaM TPYAOBOM OEATENTbHOCTH, B TOM YHCIIE HA OCHOBE MPHWMEHEHHs MPEeIMETHBIX 3HAHWU 0
XUMHH, OCO3HAHHBIH BHIOOp HWHIWBUAYATbHONH TPACKTOPHH TMPOMOJDKEHHS OOpa3oBaHHSA C Yy4YETOM
JUYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIENTHOW TPO(ECCHOHATBHON  JIESITEIPHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh
aJlanTHPOBATHCS B MPO(PECCHOHATILHON CPETIE;

6)3K0JI0rHYeCKOro BOCIIMTAHUA:



JKOJIOTHYECKH TIeJIeCO00pa3Hoe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CcyllecTBOBaHMS, MOHUMAaHUE IICHHOCTH 3J0POBOTO M 0e30macHOro oOpas3a »KU3HH, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (HU3UYECKOMY W TCUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
cOOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI MpPH pa0doTe C BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3[I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHUM XUMUH, JJIS pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAloUlel MPUPOIHONW CpPEoM, ISl MOBBIIMICHUS] YPOBHSI SKOJOTUYECKON KYJIBTYPHI,
OCO3HaHUs TJIO0ATBHOTO XapakTepa AKOJOTHYECKHX NPOOJEeM M IMyTed WX PEHICHHS IOCPEACTBOM
METOJIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TIOHATHUS (3aKOH, TEOpHs, PUHITHI, THIOTe3a, (paKT, CUCTeMa, MPOIIeCC,
JKCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpEeaMETax W
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IICIIOCTHOW HAyYHOH
KapTUHE MHpa, W YHHUBCPCAJIbHBLIC y‘I€6HI)IC HCﬁCTBHH (HO3HaBaTeJ'II>HI)IC, KOMMYHUKATHUBHBIC,
pETyJSTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble jJoruueckue geiicTBus:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPH OCBOCHWHM 3HAHWHN: PacKpHIBATh
CMBICTT XUMHYECKUX TOHATUH (BBIIEIATh WX XapaKTepHBIC NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C
JIPYTHMH TIOHATHSMH), HWCIOJB30BaTh MOHATHA Ui OOBSCHEHHS OTIENBHBIX (DaKTOB M SIBICHUM,
BEIOMpaTh OCHOBAaHWS M KPUTEPHH IS KIACCUPHUKAIMN XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKInH,
yCTaHABIUBATh MPUYUHHO-CICJCTBCHHBIE CBS3M MEXIY OOBEKTAMH W3YYCHHUS, CTPOUTH IJIOTHYECKHE
paccyxneHusi (HHIYKTHBHEIE, e TyKTUBHBIE, 10 aHAJIOTHH ), IeJaTh BEIBOJBI U 3aKITFOUCHIS,

YMEHHE TPUMEHITh B TMpOIecCe TO3HAHWSA TMOHATHA (IIPeIMETHBIE W METalpeIMETHEIE),
CHUMBOIINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPEOOPa30BEIBATh MTUPOKO IIPUMEHIEMBIE
B XMMHU MOJIENBbHEIE MPEICTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI AJIEMEHTa), XUMu4eckas Gpopmyna u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPH3HAKH HW3Y49aeMBbIX
O0BEKTOB — XHWMHYECKHX BEIIECTB W XUMHYECKHX pEaKIui, BBIABIATH OOIIUE 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX IPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMEHHE HUCIOJIh30BaTh MOCTABIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Uil (OPMUPOBAHUS THUIIOTE3bl 1O MPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CY>XJICHHUI;

MpHOOpPETEeHNE ONbITa 10 IUTAHMPOBAaHWIO, OPTaHMW3AallMd W TPOBEICHUIO YYEHUYECKHX
SKCMIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM TIpoIlecca, CaMOCTOATEIHHO MPOTHO3WPOBATH €ro
pe3ynabTaT, (GopMynHpoBaTh O00OONIEHHMS M BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOIO OIbITa,
HCCJICJIOBAHMUS, COCTABJIATh OTYET O MPOJICIIAHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIONPATh, aHATTM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIINIO PA3IIMYHBIX BUIOB U (HOPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (HaY'-IHO-HOHy.]BIpHaH JIMTeparypa XUMHUYCCKOI'o
COJIepKaHusl, CIPaBOYHbIE MMOcoOus, pecypchl MHTepHeTa), KPUTUYECKH OIEHWBATH MPOTHBOPEUHBYIO
WHE0CTOBEPHYIO MHHOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMYHble METOABI M 3allpoChl MpU TIOMCKE W 0TOOpe HWH(pOpMAIUU U
COOTBCTCTBYIOIINUX JAHHBIX, HCOGXOJII/IMBIX JUIA  BBIIIOJIHCHHA y‘-IGGHLIX N IIO3HABATCJIBHBIX 3aJa4
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWe oOmbiTa B 00JacTH  HMCIOJNB30BAHUS  HHPOPMAIIMOHHO-
KOMMYHUKAaTHUBHBIX TCXHOJIOFPIﬁ, OBJIAJICHUEC Ky.]'[]:TypOﬁ AKTUBHOI'O HMCIIOJIB30BaHUA PA3JITUYHBIX



TIOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTHUMANIbHYIO (opMy mpencTaBieHus WHPOPMALUU U
WITIOCTPUPOBATh peUIaeMble 3a/aud HECIOXKHBIMH CXEMaMH, JuarpamMMaMi, APYyTUMH QopMamMu
rpaduku 1 UX KOMOMHAIUSMU,

YMEHHE HCIONb30BaTh M aHAIW3UPOBaTh B IMpolecce YU4eOHOW U HCCIEeNOBAaTENbCKOM
JeSITeIbHOCTH MH(GOPMALIMIO O BIWSHUM NPOMBILUICHHOCTH, CEJIbCKOTO XO3SHCTBa M TpaHCIOpTa Ha
COCTOSTHHE OKpY:Karolllel IpUPOAHOHN Cpeabl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

YMEHHS 3a/1aBaThb BONPOCH! (B XOZe Auanora W (WIM) JUCKYCCHH) IO CYIIECTBY OOCY:KIacMoii
TeMbl, ((OPMYIHPOBATH CBOH MPEIJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATIOKESHHON 3a/1a4H;

YMEHMsI NPEACTaBIATh MOMyYEHHBIE PE3yJbTaThl MO3HABATEbHOW NEATENBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh IPE3CHTALUI0 PE3yJIbTaTOB BBINOIHEHHS XHUMHYECKOTO 3KCIIEPHUMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4E€OHOTO
MPOEKTa);

YMEHHUSI Y4eOHOTO COTpYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABaTENLHOH U
UCCIIEIOBATENbCKON JEATENbHOCTH MPH PEUICHUH BO3HUKAIOMIMX MpoOjeM Ha OCHOBE yuéTa OOmmMX
WHTEPECOB M COTJIACOBaHUS TO3UIMKA (0OCYyXkIeHHus, OOMEH MHEHHSMHU, «MO3TOBBIC INTYPMEI»,
KOOpJMHALIUSI COBMECTHBIX JEHCTBHM, OINMPEAEICHUE KPUTEPUEB IO OLIEHKE KauecTBa BBIMOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIC YHMBepcaJbHbIe yueOHbIE AeliCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpelNeNsTh LedN JEATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBIISATH,
KOHTPOJIMPOBaTh U HPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BBIOMpaTh Hamboiee
3¢ (eKTUBHBIE CTIOCOOBI pelIeHUs] YIeOHBIX W TTO3HABATEIBHBIX 33]]a4, CAMOCTOSATEIEHO COCTABIISATh HITH
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM ACHCTBUI NMPH BBINOJHEHUU 33JaHUU ¢ YUETOM MOITYYEHUS
HOBBIX 3HaHUH 00 WH3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsX, OLIEHHUBATH COOTBETCTBUE
MOJY4YEHHOI'O pEe3ysbTaTa 3asBICHHOW LEJNH, YMEHHME HCIONb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3alaHUM.

IHNPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3ynbTaTOB [0 OCBOSHHUIO 00SI3aTENBHOrO CONEPKAHUS, YCTAHOBICHHOTO
JaHHOW (enepanbHON pabouell MporpaMMoil, BEIICISIOT: OCBOCHHBIE 00YUYAIOIIMMUCS Hay4HbIe 3HAHUS,
YMEHUS U CIOCOOBI ACHCTBHM, crienudrIecKre 1 NpeAMETHOH 00aacTi « XUMuUs», BUABI AESITEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEPIpETALuH, NPeoOpa3oBaHUI0 W NPUMEHEHHIO B PAa3IUYHBIX
y4eOHBIX M HOBBIX CUTYAIHSIX.

K xoniy o0y4enus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaThb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

® PACKPBIBATH CMBICJI OCHOBHBIX XUMHWYECKUX TOHSTHIA: aToOM, MOJICKYJia, XUMHYECKHI 3JICMCHT,

MPOCTOE BEILECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAs), BaJIEHTHOCTbD,
OTHOCUTENbHAsE aTOMHAs M MOJEKYJIApHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBasl J0JII XHMHUYECKOIO 3JIeMEHTa B COCOMHEHHH, MOJIAPHBIA O00BEM, OKCUZ,
KHCJIOTa, OCHOBaHHME, COJIb, BJIEKTPOOTPULATEIbHOCTb, CTENEHb OKHUCICHMS, XUMHUYECKas
peakuusi, Kiaccu(UKalMsi peaklUi: peaklUyd COEIUHEHHUS, PEAKLUUH PA3JIOKECHUS, PEaKLUH
3aMEIICHUs, peakuuu OOMeHa, HK30- M SHAOTEPMHUYECKHE DPEaKLUUH, TEIUIOBOH 3(QeKT
peakuuu, SApo aToMa, JJIEKTPOHHBIA CJIOW aroma, aToMHas OpOHuTajlb, paguyc aToma,
XUMHY€ECKasl CBSI3b, MOJIAPHAsl U HETOJISIpHAsl KOBAIEHTHAS CBS3b, HOHHAS CBSI3b, MOH, KaTHOH,
aHHOH, PacTBOP, MaccoBast A0JIs BelIeCTBa (TIPOLIEHTHA KOHLEHTPALUs) B paCTBOPE;

® WJTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHH U NPUMCHATDb 3TU IMOHATUA TIPU

OIMCaHMU BEILECTB U UX MIPEBPAILLCHNN;
® UICTIOJIB30BaTh XMMHYECKYI0 CHMBOJIUKY JUIS COCTaBiieHHS (OpMyN BEHIECTB M YypaBHEHHU
XUMUYECKUX PEaKLUil;

® OIIPENeNsTh BaJCHTHOCTh aTOMOB JIEMEHTOB B OMHApPHBIX COCAWHEHUSX, CTENEHb OKHCICHUS

3JIEMEHTOB B OMHAPHBIX COEIWHEHHSX, IPUHAJIC)KHOCTh BEIIECTB K ONMPEAETIEHHOMY KIIacCy



coemuHeHWT 10 (opMysaM, BHJ XHMHYECKOW CBSI3W (KOBaJCHTHAas W HWOHHas) B
HEOPraHUYECKUX COCTUHCHUSX;

e packpbiBaTh cMmbici [lepuoguyeckoro 3akona [. 1. MenaeneeBa: 7eMOHCTPUPOBATh TOHUMAaHUE
MEPUOANYECKON 3aBHUCHMOCTH CBOWCTB XHMHYECKHX OJIIEMEHTOB OT WX TIOJOXEHHS B
Ilepuogmyaeckoii cucteme, 3aKOHOB COXpPaHEHHs MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYIIIPHOTO yUeHHs, 3aKOHa ABOTapO;

® ONUCHIBATh W XapaKTepu3oBaTh TaOnMuuHyro (opmy Ilepmoamueckoll cHCTEMBI XUMHYECKHX
AIIEMEHTOB: Pa3NN4aTh MOHITHSA «TJIaBHAs moArpynma (A-Tpymma)» u «moOodHas MOATpyIa
(b-rpymma)», manbie W OONBIIHME TEPHOABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE MMEIOTCA B
tabmume «llepumommdeckas cucrtemMa xXmMmudeckux osmemeHToB JI. WM. MeHnneneeBay ¢
YUCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX SJIEMEHTOB (COCTaB M 3apsn
sIpa, o0IIIee YHCIIO0 AIEKTPOHOB U PaCTIpeie]ICHHe UX 0 AIEKTPOHHBIM CIIOSM);

® KIaCCU(PHUINPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA, XUMUYECKUE PEaKLIUU
(10 YuCIy ¥ cocTaBy y4acTBYIOIIUX B PEaKIMH BEIIECTB, 10 TEIIOBOMY dPQEKTY);

® XapaKTepru30BaTh (OMHCHIBATh) OOIIME XWMHYECKHE CBONCTBA BEIIECTB PA3JMYHBIX KIIACCOB,
MOATBEPXKIasl OIMUCAHWE TPUMEpPaMH  MOJIEKYJSIPHBIX ~ yYPaBHEHUH  COOTBETCTBYIOIIUX
XUMHUUYECKUX PEaKIIUil;

® IPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMUYCCKHX TIPEBPAIICHUI B Pa3IMYHBIX YCIOBUSIX;

® BEIUUCIIATE OTHOCUTEIHHYIO MOJIEKYISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOIIO
XUMHYECKOTO dJIEMeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO IONIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

® IPUMECHSTh OCHOBHBIE OTEpallMi MBICIUTEILHON JIESTEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE,
00001IeHNe, CHUCTEMATH3alNI0, KIACCU(PUKAIUIO, BBISBICHHE MPHYUHHO--CIEICTBEHHBIX
CBs3€M — NJISl M3YYCHHUS CBOWCTB BEUIECTB M XMMHYECKUX PEaKIIHiA, €CTECTBEHHO-HAYYHBIC
METOJBI TIO3HAHUSA — HAOIIOZCHNEe, H3MEPEHUE, MOJIEIUPOBAHNE, DKCIIEPUMEHT (peasbHBIA U
MBICJICHHBIH );

e CIIe/IOBaTh MPAaBUJIaM IOJIL30BAHUS XUMHUECKOW MOCY/ION U Jab0opaTOpHBIM 000pyJOBaHUEM, a
TaKXKe TMpaBwiaM oOOpalleHHss C BEIECTBAMH B COOTBETCTBUM C HMHCTPYKIHMSAMH TIO
BBIMIOJTHEHUIO  JTAOOPATOPHBIX ~XMUMHUYECKUX OIBITOB TI0 TOJYYEHHIO M  COOHpPaHHIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpPOJa H  KHCJIOpOJa), TPHUTOTOBIEHHIO PAaCTBOPOB C
ONpeAeEHHOM MaccoBOM J10Jiel pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M MPOBOIAUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACMO3HABAHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C ITOMOIIBHIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNenH, METUIIOPAHXK U IPyTHE).

K koHmy oOyueHus B 9 kjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOKHBI OTPaXKaTh

c(hopMHUPOBAHHOCTH y 00YUAIONITUXCS YMEHUH:

® PAacKpBIBaTh CMBICTT OCHOBHBIX XUMHYECKHUX IMOHATHIA: XUMHUYECKUI DIIEMEHT, aTOM, MOJEKYIa,
WOH, KaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CJIOKHOE  BEIIECTBO, BAJICHTHOCTH,
ANEKTPOOTPHIIATETILHOCTh, CTETIEHh OKHCJICHHUS, XMMHUECKas PEaklus, XUMHUYEecKasl CBS3b,
TeroBoi 3((heKT peakuu, MOJb, MOJSIPHBIH 00BEM, PaCcTBOP, AIEKTPOIIUTHI, HEANIEKTPOIHUTEHI,
JIEKTPOJINTHYECKAs TUCCOIMAINS, PEaKIMH HOHHOTO OOMEHa, KaTajJu3aTop, XUMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHEIC
peaxium, OKHCIUTEIh, BOCCTAHOBHUTENb, OKHCICHWE W BOCCTAHOBJICHWE, aJJIOTPOIHS,
aM(pOTEPHOCTh, XUMHYECKasl CBS3b (KOBAJICHTHAS, HOHHAS, METAJLTHUECKast), KpHCTAIUTMIECKast
peméTka, KOpPPO3Ws METAJUIOB, CIUIaBhl, CKOPOCTh XWUMHYECKOH peakluu, MpPeaeTbHO
nonyctumMas konuentpauus 11K BemniecTsa;

® WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYCCKUX TOHATHI U MPUMEHSTh 3TH MOHITHS IPU
OTIMICaHHH BEIECTB U UX MPEBPAICHHN;

® UICTIOJIh30BATh XMMHUYECKYI0 CHMBOJIUKY JUIS COCTaBlIeHUS (DOpMyNl BEIIECTB M ypaBHEHHIA
XUMUYECKUX PEaKLUil;



® OTIPE/IETIATh BAJCHTHOCTh W CTETEHb OKHUCIEHUS XUMHUYECKHX DJJEMEHTOB B COEIMHEHUSIX
Pa3IMYHOTO COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K OMpEAENEHHOMY KJIACCy COEIWHEHHH I10
dbopMynam, BHJ XUMHYECKOW CBsA3M (KOBaJeHTHAs, WOHHAs, MeTaJuIMdecKas) B
HEOPraHWYECKNX COEAMHEHHUSX, 3aps MOHA 10 XUMHYECKOH (opmyre, XapakTep cpenbl B
BOJHBIX PAacTBOpaX HEOPTraHWYECKUX COCOUHEHHWH, THII KPUCTAJUIMYECKOW PEmETKH
KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMbIch [lepuoguueckoro 3akonHa [[. WM. MenpeneeBa W JEMOHCTPUPOBATH €ro
MMOHMMaHWe: OMUCHIBATh M XapaKTepru3oBaTh TabmuuHyio ¢Gopmy llepmommueckoil cucTeMbl
XUMHYECKHX AJIEMEHTOB: paziINdaTh MOHATHS «TJIaBHAS MoArpymnna (A-rpynma)» U «mobouHast
nonrpynma (b-rpymma)», Mansle n OONbIIHE MTEPHOABI, COOTHOCHTh O0OO3HAYEHWsI, KOTOpbIE
UMEIOTCSI B TIEPHOAMYECKON TabIuUIle, ¢ YMUCIOBHIMH XapaKTEPHCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsi sapa, 00IIee YUCIIO 3JEKTPOHOB U PacTIpeIeTICHIe NX
M0 DJCKTPOHHBIM CIJIOSIM), OOBSICHATH OOIMHE 3aKOHOMEPHOCTH B W3MCHCHHH CBOWCTB
AJIEMEHTOB M WX COEAMHEHWH B MpeaeNiaX MaJbIX MEPHUOJ0B U TIABHBIX MOATPYII C YIETOM
CTPOEHWSI UX aTOMOB;

® KIIaCCU(QHUINPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUECKUE PEaKIUH
(mo 4mcIy W COCTaBy YYaCTBYIOUIMX B pPEaKIHWH BEIIECTB, MO TEIDIOBOMY 3(PQeKTy, Mo
W3MEHEHUIO CTETIeHEeH OKHUCICHUS XUMHYECKUX AIIEMEHTOB);

® XapaKTepru3oBaTh (OMUCHIBATh) O0IIME M CHeNU(PUYECKUE XUMHYECKHE CBOWCTBAa MPOCTHIX H
CIIOKHBIX BEUIECTB, TIOATBEPX/Aas ONUCAHWE TPUMEpPaMHU MOJCKYISIPHBIX W HOHHBIX
YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

® COCTaBJIATh YPaBHEHHSI IEKTPOIUTHYECKON TUCCONUAIUN KHUCIIOT, IeNoYeil U CoNleH, TTOJTHbIE U
COKpaIIEHHBIC YPaBHEHHMsI peaKIMi MOHHOIO OOMEHa, YPaBHCHHS PEaKIIUi, MTOITBEPIKAAFOIINX
CYILIECTBOBAHNE T€HETHUECKOM CBSI3M MEXIY BEIleCTBAMH Pa3IHUHBIX KJIaCCOB,;

® PACKPHIBATh CYITHOCTh OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUi MMOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OalaHca 3TUX PeaKiuii;

® IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX CTPOEHHSI, BOSMOKHOCTH MPOTEKaAHUSI
XUMHYECKUX MPEBPALICHUN B PA3IIMIHBIX YCIOBHSIX;

® BBIUMCIIATh OTHOCHTEIHHYIO MOJIEKYJISAPHYIO W MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHAYECKOT0 3JeMEHTa Mo (opMysie COSIMHEHHs, MACCOBYIO JIONIO BEIIECTBA B pacTBOpeE,
IIPOBOJUTB PACUETHI 110 YPABHEHUIO XUMUYECKOHN pPEaKIIUY;

® COOFO/IaTh TIpaBWIIA TIONB30BaHMS XMMHUYECKOM MOCYM0N M 1abopaTOpHBIM O0OpYIOBaHHEM, a
TaKXe MpaBuiia 0OpalleHus ¢ BEIECTBAMH B COOTBETCTBUH C MHCTPYKIIMSMH TIO BBITIOJIHEHHIO
nab0paTOpHBIX XUMHYECKUX OMBITOB MO MOJYYECHUIO M COOMpPaHHIO ra3000pa3HbIX BEIECTB
(aMMHaKa 1 yTJIEKUCIIOTo ras3a);

® IPOBOJIUTh  PEAKIMW, TOJTBEPKAAMOIINE KAa4eCTBEHHBI COCTaB pA3MYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUA-, HOAUA-, KapOoHaT-, dochaT-, cUIHMKAaT-,
cyiabdar-, THUAPOKCHI-WOHBI, KATHOHBI aMMOHHMS ¥ HWOHBl HM3YYEHHBIX METaJlIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX HEOPTaHUYECKUX BEIECTB;

® IPUMEHSTh OCHOBHBIE OTIEPAIMY MBICIUTEIFHON JESITeIbHOCTH — aHAIN3 M CHHTE3, CpAaBHEHHE,
00001IeHe, CHCTEMAaTU3alMIO, BBISBJICHUE IPUYUHHO-CIICACTBEHHBIX CBSI3€H — U1 M3y4YeHHUs
CBOWCTB BEIIECTB M XHMHUYECKHX PEaKUMH, €CTECTBEHHO-HAyYHBIE METOABl IO3HAHHUS —
HaOJIroieHNe, U3MEPEHUE, MOJICIIMPOBAHNE, SKCIIEPUMEHT (PEabHBIA M MBICTICHHBIH).



TEMATUYECKOE IINITAHUPOBAHUE

8 KUIIACC
N KoanyecTBoO4acoB DJ1eKTPOHHBIE
) HaunmMeHoBaHuepa3ae 0B U TEMIIPOrPaAMMbI (uudposbie)
n/n Bcero  Kourpoabnblepa6otrbl  IIpakTHyecknepadoThl
o0pa3oBaTeibHbIepecypChl
Paznen 1.IlepBoHayanbHbIeXUMHAYECKHENTOHATHSA
XuMmus — BaXkHas 00J1aCTh €CTECTBO3HAHUS U bu6mmoreka IJOK
1.1 . 5 2
MPaKTHYECKON ISSITEIbHOCTH YeJIOBEKa https://m.edsoo.ru/7f41837c
bubmuoreka LIOK
1.2 B 15 1
CHICCTRA I XHMICCKICpeaitiit https://m.edso0.ru/7f41837c
Uroromopazneny 20
Pa3jnen 2.Baxkueiinue npeicTaBUTe 1 HEOPraHUYECKUX BellECTB
Bu6nuoreka IJOK
2.1 B .K ! 0 6
O3RYX. THICTOPOL, -0RATHE 0D OKCHIax https://m.edsoo.ru/7f41837c
bu6 OK
2.2 Bonopoa.Ilonstre o KucioTax u comsx 8 1 htI/tIp;I:I;I/(r);ZI;aS(])_}).ru 17§41837¢
bubmoreka IJOK
2. Bopga. P i 1 1
3 oma. PactBopsl. [lorsiTHE 06 OCHOBaHUAX 5 https://m.eds00.ru/7f41837¢
2.4 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOeTMHEH U 11 1 1 brbmmorera LIOK
' p A https://m.edsoo.ru/7f41837c
Hroromopazneny 30

Pasnen 3.1lepuonnyecknii 3axkon u [lepuoanyeckas cucrema xumndeckux 3jemMeHToB JI. M. MengeineeBa. CTpoeHneaToMoB. XHMHUYECKasICBSA3b.
OKHCINTEIBHO-BOCCTAHOBUTEbHbIEPEAKIIUI

3.1

3.2

ITepuonnueckuii 3axoH u llepuoanydeckas
cHCTEMa XUMHUYECKHX 3jiemeHToB JI. W.
Menpnene-ea. CtpoeHueatroMma

Xumuueckast cBs3b. OKUCIUTENBHO-
BOCCTaHOBUTEIIHHBIE PEAKITIH

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

bubmuoreka IIOK
https://m.edsoo.ru/7f41837c
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bubmuoreka LIOK

Hroronopaszeny 15 https://m.eds00.ru/7f41837¢
PesepBHOCBpEMS 3 brbmmorexa LIOK

https://m.edsoo.ru/7f41837¢
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9 KJIACC

N KoanuecTBouacoB DJIeKTPOHHBIE
B (uudpoBbie)
n/ HaumenoBaHnepas/iesioB M TEMIPOrpaMMBI Bcer KonTposbHbiepaboT IIpakTnyeckuepador
o0pa3oBaTeJIbHBIEpecypC
n 0 bl bl
bl
Pa3jnen 1.BemecTBo M XUuMHYeCKHEe PeaKIINU
[ToBTOpenue u yriybneHre 3HaHUH OCHOBHBIX Bu6mmoreka LIOK
1.1 5 1
pasnenoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEAKLIN 4 bubamnoreka [HOK
' it https://m.eds00.ru/7f41a636
DJIEKTPOIUTUYECKAS JUCCOLUALIUS. bubmmoreka [HOK
1.3 8 1 1
XMMHYECKHE PEaKIuK B paCTBOPAx https://m.edso00.ru/7f41a636
Hroromopazneny 17
Pasnen 2.HemeTrasiibl 1 UX COeIMHEHUS
21 OO01mmas XxapakTepUCTHKA XUMHUIECKAX 4 1 bubmmoreka [HOK
' anemeHTOB VIIA-rpynmsr. ["anorexst https://m.edso0.ru/7f41a636
29 OO01mas XapaKTePUCTHKA XUMHUUECKUX 5 bubnuotexa [IOK
' anemeHToB VIA-rpynmsl. Cepa u e€coeqnHeHUs https://m.edsoo.ru/7f41a636
23| memenon Ay, Ason qostopnx 7 1 buGamorexa LIOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCIUHECHUS
24 g‘[iﬁiflf(:) EIT/TI:I—): CTrI[/IrIfIsz XSP;:;: e0C Kixx E€MHUH U 8 1 2 bubnmorexa LIOK
' PYIHEL PO KD https://m.eds00.ru/7f41a636
WX COeTMHEHUS
Hroronopasueiny 25
Paznen 3.MeTannbl M MX COeAUHEHNUS
butmmoreka [IOK
1 7 4
3 ObrpecBoficTBaMeTaLIOR https://m.edso00.ru/7f41a636
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3.2 Baxueiimme merai coenHe 16 bubmorexa [IOK
. JKHEHIINE METaIIbl U UX WHEHUS
A https:/m.eds00.ru/7f41a636
Uroromnopasneny 20
Pa3znen 4. Xumus u okpyskaomas cpeia
4.1 BermecTBa 1 MaTepuaibl B JKU3HH YEIOBEKA 3 bubmorexa HOK
: = p https://m.eds00.ru/7f41a636
Uroromnopasneny 3
bub OK
PesepBHOEBpEMSA 3 movotexa I

https://m.edsoo.ru/7f41a636
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INOYPOYHOE INTAHUPOBAHUE
8 KIIACC

Ne KouauuyecTBo4yacoB
Temaypoka Bee  KomrposHbre Tpaktieckue Jarausyu DJIeKTPOHHBIeNM(PPOBBICOOpa3OBaTe
n/ eHusl JIbHbIEpeCypChl
- ro padoTsI padoTsI
1 [IpeameT xumun. Poirb XUMUH B )KU3HA 1 bu6nmoreka IJOK
yennoBeka. Teja 1 BellecTna https://m.edsoo.ru/ff0d210c
2 [TonsATHE O METOAAX MO3HAHUSA B XUMHUH 1 Brbmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[paktuueckas padota Ne 1 «[IpaBuna
3 paboTHI B TabOpaTOpPHH U PUEMBI 1 bubmmoreka [IOK
obparieHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opymoBaHHEM)
Yuctele BemecTBa U cMecH. CriocoObl bu6nunoreka IJOK
4 . 1
pasieneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpaxTHueckas padora Ne 2
5 <<IE)a311eneH1/Ie cﬁeceﬁ (ma mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYHCTKH TIOBAPEHHOM COJIN)»
bubmmorexa [IOK
6 ATOMBI i MOIICKyIIbI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHThI. 3HAKU 1 bubmuorexa LIOK
(CMMBOJIBI) XMMHUYECKHX JJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClIOKHBIEBEIICCTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYIISIPHOCYUEHHE 1 bubmoreica LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumnueckast opmyna. B 1 bubmoreica LIOK
https://m.edsoo.ru/ff0d2eae
BaJleHTHOCTLaTOMOBXUMUYCCKHUXJIEMEH



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

1 OTHocUTeNbHAs aTOMHAs Macca. bubnunoreka [IOK
OtHOCHTeNbHAsE MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast J0J1s1 XUMUYECKOTO 3JIEMEHTa Bubmmoreka [IOK
B COCTMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. MoJib. bu6mmoreka IJOK
MomnsipHas Macca https://m.edsoo.ru/ff0d5230
14 ®dU3NUEeCKUE U XUMUYECKUE SBJICHUSI. bubmuoteka LIOK
XuMHUYIECKast PeaKIHst https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCIIOBUS MPOTEKAHUS bubmmorexa [IOK
XUMHUYECKUAX PEaKIuit https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUS MacChl BEIECTB. bubmmoreka [IOK
XUMHYECKHE YPaBHCHUSI https://m.edsoo.ru/ff0d3b88
Brruncnennst Konm4ecTBa, Macchl
17 BEIIEeCTBA [0 YPaBHEHUSM XUMUIECKHIX bubmmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peaxuii
Knaccudukanms XuMU4IeCKUX peakini
18 (coemuueHus, pa3noXKEHUs, 3aMEIICHUS bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTIE/IHCT. O60gIHCHI/Ie u bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusA3HaHU T
20 Kontponbhas pabora Nel mo treme But6immoreka [TOK
«BerecTBa 1 XUMHYIECKHE PEAKIHN https://m.edsoo.ru/ff0d4290
Boznyx — cmecs rasos. CocTas
21 Bo3;}§lxxa. Kucnopox — snemeHT u bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnyeckre 1 XMMUYEeCKUe CBOMCTBA BuGmorexa LIOK
22 KHCJI0poa (PeaKkLuy OKUCICHHUS,

ropenne). [louarneobokcumax

https://m.edsoo.ru/ff0d4614
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CrocoObl IMMOJIYUYCHU KUCIIOpOaa B

bu6nmoreka IJOK

23 1a00paTopru U NPOMBIIUICHHOCTH. https://m.edsoo.ru/f0d497a
ITpumenenuexkrcnopoa
TeroBoii 3 pekT XuMIIecKkon
24 peakuy, MOHATHE O TEPMOXUMUYCCKOM bubnunoreka [JOK
YpaBHEHHH, 9K30- M SHAOTEPMHUIECKHX https://m.edsoo.ru/ff0d4790
peakuusax
TomnuBo (HedTh, yroIs M METaH).
25 33Fp$13HC}EI/I€q];O3’[I}}:(a CIIocoObI iro Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHHUS
[IpakTudaeckas padora Ne 3 o Teme
26 «III)onyqune u I<zo61/1palele KHCIIOpOJia Brbmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YyYEHHUE eT0 CBOHCTBY
27 Boxopon — anemeHT u npoctoe Bu6mmoreka [TOK
BeiecTBo. HaxoskieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 du3ndecKue 1 XUMHIECKIE CBOMCTBA bu6nunoreka IJOK
Bojopoa. [IpumeHneHneBoiopoa https://m.edsoo.ru/ff0d4ddo
29 [ToHsATHE O KHUCIIOTaX H COJIAX Brbmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI Oy4eHHsI BOIOPOA B Bub6imoreka [IOK
nabopatopun https://m.edsoo.ru/ff0d4dd0
[Ipaxtraeckas padora Ne 4 o Teme
31 <<Hpony11eH1/Ie u I<:o61/1paHI/Ie BOJIOpOIA bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YyYEHHUE eT0 CBOHCTBY
32 MossipHbIi 00BEM ra3oB. 3aKOH Bub6imoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brrancnenns o0pEma, KOTHIECTBA
33 BeIIECTBA ra3a 1o er(; HU3BECTHOMY bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
34 Brruncnenust 00bEMOB ra3oB 110 butmoteka [IOK

YPaBHEHHIO PEAaKLIUU HA OCHOBE 3aKOHA

https://m.edsoo.ru/ff0d5708
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00BEMHBIX OTHOIIIEHUN Ta30B

35 du3nYecKre 1 XUMUYECKHUE CBOMCTBA buomuoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 Coctas ocHoBanui. [Tonstue 00 bubnunoreka [JOK
HHIAKATOPax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuresnbs. HacelieHHbIe
37 u HI;HaCBIIiCHHLIep pacTBOPEL. MH:wCOBas{ brbmorexa LIOK
https://m.edsoo.ru/ff0d5b40
JIOJIST BEIIECTBA B PaCTBOPE
[IpakTidaeckas padora Ne 5 o reme
38 «IIpuroToBneHne pacTBOPOB C bubmmorexa [IOK
Ompe/IeIEHHOM MacCOBOM JT0JIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTIO BELLIECTBA
39 KonTponbras padora No2 mo teme bubmmoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edso0.ru/ff0d6342
40 Oxcupl: cocTas, KiaccupuKaus, Bubnunoreka [IOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenune u XUMUYECKUE CBOMCTBA
41 Kchy:THLIX OCHOBHBIX 1 aM()OTEpHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: COCTaB, Ki1acCU(UKaIus, Bubnunoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue 1 XUMHUYECKHUE CBOMCTBA Bub6imoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, knaccudukanus, bubmoteka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue 1 XUMHUYECKHUE CBOMCTBA bubamnorexa LIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIJIATYDA, BuGmorexa LOK
46 CIOCOOBI MOTYYEeHUS, XHMUYECKHE

CBOMCTBA

https://m.edsoo0.ru/00ad9474
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[IpakTnueckas padota Ne 6. Pemenne
IKCTIEPUMEHTAJIBHBIX 33/1a4 10 TeME

bubmuoreka [IOK

47 «OCHOBHBIE KJIACCHI HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHECHUID)
48 I'eneTndeckas CBsA3b MEXy KIaCCAMHU Bubmmoreka [IOK
HEOPTraHWMYECKUX COETUHEHHIA https://m.edso0.ru/00ad9a50
49 O00011IeHNE U CUCTeMAaTU3AllUA3HAHU T Bubmmorexa LIOK
https://m.edsoo.ru/00ad9ch2
KonTponbras padora Ne3 mo teme
50 "OCI?C:BHLIe Knr;ccm HEOPraHUIeCKUX bubmoreica LIOK
. https://m.edsoo.ru/00ad9ela
COeTMHEHHH
[lepBBie TOMBITKY KIIACCU(HUKAIIH
51 XI/II\I/)II/IIICCKI/IX 3JIEMEHTOB. ?[OHSI]’;II/IG 0 Brbmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
IPYMIax CXOMHBIX 3JIEMESHTOB
IIepuonnuecknii 3aK0H U Butmorexa LIOK
52 [leproamueckas cucreMa XUMUIECKIX ]
https://m.edsoo.ru/00ada52c
anemenToB I. 1. MenzeneeBa
53 [lepuompl, rpynmbl, MOATPYIIIHI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX Bub6imoreka [IOK
sinep. M3otomsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000II09eK
55 aT(f)MOB SHeMeHTI(ZB [Tepuomugeckoit bubmorexa HOK
https://m.edsoo.ru/00ada6hbc
cucteMsl [. 1. Mengeneena
XapakTeprucTHKa XHUMUIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmmotexa [JOK
[Meproandeckoii cucreme J1. . https://m.edsoo.ru/00ada824
MenneneeBa
3Hauenue [lepuoanueckoro 3aKoHa s Butmorexa LIOK
57 pa3BUTHUS HAyKU U npakTuku. /. U.

MenpeneeB — y4€HBIi, efaror u

https://m.edso0.ru/00ada96e
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rpakiaHuH

58 DNEKTPOOTPUIIATEIIBHOCTHATOMOBXUMHY 1 bubnunoreka [IOK
€CKUXDJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoteka LIOK
> HOHHAXIMIIECKATCBA3E . https://m.edS(I)_E).ru/OOadac34
60 KoBasrleHTHaSATIOMSIPHASX UM ICCKASICBSI3 1 bubmoteka [JOK
b https://m.edsoo.ru/00adaab8
61 KoBajeHTHassHENONSAPHASIXUMHYECKASCB 1 bubnunoreka [JOK
S13b https://m.edsoo.ru/00adaab9
bubmoteka [JOK
62 CreneHboRnCICHIs 1 https://m.edscl)lo.ru/OOadae28
63 OKHCIIATETHHO- 1 bubmoteka [IOK
BOCCTaHOBHUTEJIbHBICPEAKIINH https://m.edsoo.ru/00adb076
Bubnunoreka [IOK
64 OKWCIIATETH ¥ BOCCTAHOBUTEIH 1 https://m.e dsc]i).ru 100adb076
65 KonTponbras padora Ne4 mo teme 1 bubmmorexa [IOK
«CtpoeHue atoMa. XUMHUYECKASACBI3b https://m.edsoo.ru/00adb486
66 Pezepsuslii ypok. O0001meHe u 1 Bub6imoreka [IOK
CHUCTEMATU3AIMs 3HAHUN https://m.edsoo.ru/00adb33c
67 Pesepsuslii ypok. O6o01IeHe u 1 Bubimmoreka [TOK
CHCTEMATH3AINS 3HAHUN https://m.edsoo.ru/00ad9cb2
68 Pezepsuslii ypok. O0o01meHne u 1 Bub6imoreka [IOK
CHUCTEMATU3AIs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne KosinuecTBO4YacoB
- Temaypoxa Be Konrporsmeie  Tpasriseciie Jdartaun3zy DyeKTpoHHBIENU(PPOBbICOOPa30Ba
YeHus TeJbHbIepecypchl
/ ero = padoThI padoThI
n
crienn xnamemar senmon L 1. | 1 biorera L1OK
Y https://m.edsoo.ru/00adb59
Meneneesa
3aKOHOMEPHOCTH B U3BMEHEHUU CBONCTB
XI/IMI/I‘IGCKII?IX AIIEMEHTOB TIEPBBIX TPEX 1 bubamorexa LIOK
https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
Knaccudukaius 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMH4YeCcKoOil CBSA3U U THIIBI 1 Bu6nnoreka [JOK
KPHUCTAJUTHUCCKUX PEIIETOK https://m.edsoo.ru/00adbac6
Cmapmogas konmponvhas paboma Nel no
meme «llosmopenue u yenyonenue sHaHull 1 1
OCHOBHBIX pa3denios Kypca 8 Knaccay
Knaccudukamms XuMHUdecKux peaxiuii mo 1 bubnuorexa LJOK
Pa3IUYHBIM TIPHU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUUYECKOHN PeaKiiv.
[TonsTue o FOMlz)FeHHBIX u I‘eTepOFSHHBII)I( 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbe9a
peaknusx
[lonsiTHEe 0O XMMHYECKOM PaBHOBECHHU.
@akTOphl, BIUSAIOLIME HA CKOPOCTh 1 bubmoreka [JOK
XUMHYECKOHN PEaKIuy U MOJI0KEHUE https://m.edsoo.ru/00adc28c¢c
XUMHYECKOTO PAaBHOBECHS
Bu6nmoreka IJOK
OKHCIUTETHHO-BOCCTAHOBUTEBHBIEPEAKITUT 1

https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

TCOpI/IH SHGKTPOJ'II/ITI/IIJCCKOﬁ JUucconuanum.

bubmunoreka LIOK

10 CunbHBIC U CTa0bIe 37EKTPOIUTHI https://m.edsoo.ru/00adcd68
11 WNonnsleypaBHeHUApEaKIUil bubamorexa LIOK
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUH
12 B CBETE IpeACTaBlIeHH 00 bubamorexa LIOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTHIECKOMN TUCCOITUAIIIH
XHUMHYECKHE CBOWCTBA COJIEH B CBETE
13 MIPEICTaBICHUH 00 DIEKTPOIUTUIECCKON bubamorexa LIOK
https://m.edsoo.ru/00add8b2
JTUCCOIUAITIH

14 [TonsiTHe 0 ruAponHM3econeit bubmmorera LIOK

https://m.edsoo.ru/00add9d4

15 O00011IeHNE U CUCTeMAaTU3AIIUA3HAHU T bubmuorexa LIOK

https://m.edsoo.ru/00addd12

16 [paktuueckas padora Ne 1. «Pemenue Bubmuorexa [JOK
IKCTIEPUMEHTAIBHBIX 33/1aW) https://m.edsoo.ru/00addbfa
KontponbsHas pabota Ne2 o Teme

17 <<3H;ETPOJ‘IPITP?‘{60K3.SI JTUCCOIUAIIHSL. bubamorexca LIOK

https://m.edsoo.ru/00addecQ
XUMUYECKUEPEAKIIMU B PACTBOPAX)

18 OO01mas XxapakTepUCTHKA TraJOr'CHOB. bubnuoreka [IOK
XuMHUYECKHe CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. ConsiHas KUCIIOTa,

19 XI/IMi‘IeCIi[HS CEOﬁCTBa TIOJTyYeHUe bubamorexca LIOK

’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[Tpaxtrueckast padota Ne 2 o Teme
20 «ﬁonyqeﬁne colivmoﬁ KHCJIOTBI, U3y4eHHUE Bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ade348
e€ CBOMCTB»
BI)I‘-II/ICJzeHI/ISI 0 YPaBHEHUSIM XUMUYECKHX BuGmiorexa LIOK
21 peaKIni, eciiv OJMH U3 PEarcHTOB JIaH B

n30BITKE

https://m.edsoo.ru/00ade488
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OO0mas xapakTepucTka 31eMeHTOB VIA-

bubmunoreka LIOK

22 TPYIIIIbI https://m.edsoo.ru/00ade64a
AIOTpOIHBIE MOAU(PUKAIIMH CEPHI.

23 Haxoxz[eHHe ceprI[ Hq)eé C;IezmHeII)mﬁ B brbmmorexa LIOK

N https://m.edsoo.ru/00ade64a
npupoie. XMMUYECKUECBONCTBACEPHI

24 CepoBoopo, cTpoeHue, GU3NISCKUE U bubnmuoreka [IOK
XAMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupsl ceprl. CepHast KHCIIOTa

25 (1)I/I3I/I‘II[CCKI/II; u xmljnqecxne CBOI;ICTBa bubamorexa LIOK

’ https://m.edsoo.ru/00adea28
IIpUMEHEHUE
XUMUYECKHE PEAKIINH, JICHKAIIUE B OCHOBE
MIPOMBIIIUIEHHOTO CITOC00a MOTydeHUs

26 cproﬁ KHCJIOTHL. . bubamorexa LIOK
. https://m.edsoo.ru/00adec8a

XUMUYeCcKOoe3arps3HEHUEOK Py KaroIencpe]
BICOEIMHEHUSMHUCEPHI

97 BriunciieHne MaccoBOM JOJIH BEIXOAA Bu6nnoreka [JOK
MPOIYKTa PEeaKIHu https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTHKa 3J1eMEHTOB V A-

28 rpylillnm. Ap30T [I)JaCHPOCTpaHeHPIe B IIpHUpOJIE bubmmorexa LIOK

’ y ’ https://m.edsoo.ru/00adeea6
(hm3nYecKue U XMMHYECKUE CBONCTBA
AmMMuak, ero GpuU3NIecKre 1 XUMUIECKHe bubnuorexa LOK
29 .
CBOJCTBa, TIOJIy4YCHUE U TPUMCHEHUE https://m.edsoo.ru/00adf004
[Tpaxtrueckast padota Ne 3 o Teme
30 «l?lonyqune anleHaKa W3yYEHUE eTo bubamorexca LIOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THast KHCII0Ta, €€ (HU3MUYSCKUE U bubmuoreka LIOK
XUMHYECKHE CBOWCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHUe HUTPATOB M COJICH aMMOHUS

32 B Ka4€CTBE MUHEPAIILHBIX yI0OPEHHH. Bbubmuorexa LHOK

XUMHYeCcKOoe3arpa3HeHNEOK Py Karomencpes
BICOEIMHEHUAMHA30TA

https://m.edsoo.ru/00adf518
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dochop. Oxcun dpochopa (V) u hochopHas

33 KHCIIOTa, PU3NUECKIE U XUMUIECKHE bubamorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOWCTBA, TIOJTYYCHHE
HcnonszoBanue ocdaToB B kKauecTse
34 MUHEPATbHBIX yf;6p(2HI/II7L bubamorexa LIOK
. https://m.edsoo.ru/00adfc20
3arps3HeHuETPUPOTHONCpenbIdhochaTaMu
35 Yriepon, pacpocTpaHeHHE B TIPUPOJE, bubmmoreka IIOK
(u3HUecKre U XUMHYECKIE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriepoaa, ux Qu3ndecKkne u
36 XHMHUYECKHE CBOMCTBA. DKOJIOTHYECKHE bubnunoreka LIOK
po0JIEMBI, CBSI3aHHBIC C OKCHIIOM yTJIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 YronpHas KHCTIOTa U €€ CONH bubamorexa LIOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "§OHW6HHG yrl;elmcnoro rasa. bubamorexa LIOK
https://m.edsoo.ru/00ae027e
KavectBennast peakiust Ha KapOoHAT-HOH"
39 [epBoHavyanbHBIE MOHATHS 00 OPraHUUYECKIX Bbubmuorexa [JOK
BEIIIECTBAX KaK O COCJANHEHUSIX yIiIepo/ia https://m.edsoo.ru/00ae054¢e
40 Kpemumuii u erocoenunenus bubamorewa LIOK
https://m.edsoo.ru/00ae080a
[Ipaxtrueckas padora Ne 5. Permenue
41 aKI::nepnMeHTaniHLIX 3a/1a4 10 TeMe bubamorewa LIOK
. https://m.eds00.ru/00ae0bf2
«BaxHel1IMe HEMETaJUTbl ¥ UX COCTUHEHUSD)
Konrtponbhas padora Ne3 o Teme bubnuorexa LOK
42 .
«BakHENIIME HEMETAIUIBI U UX COSIUHEHUS https://m.edsoo.ru/00ae0el18
OO0mas XxapakTepUCTHKA XUMHUUECKUX
43 3JIEMEHTOB — METAJUIOB. MeTanueckas bubnmuoreka IIOK
CBSI3b U METAJUTMUYECKAS KPUCTAILTUIECKAS https://m.edso0.ru/00ae103e
penéTka. PU3NYeCKUEeCBONCTBAMETAIIIOB
44 XUMHYECKHE CBOMCTBA METAJLJIOB. bubmuoreka LIOK
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ONEeKTPOXUMUYECKUH Psii HAPSKEHUM
METaJIJIOB

https://m.edsoo.ru/00ael156

O6uire cnocoObl MOMTyYeHUsT METAIIIOB.
CruiaBbl. BeI4ucieHus 10 ypaBHEHHAM

bu6nmoreka [JOK

45 XMUMHYECKUX PEAKIINH, €CITH OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COACPIKUT IPUMECH
46 [TonsiTHE O KOPPO3UUMETAIIIOB bubamorexa LIOK
https://m.edso00.ru/00ae1278
bubmoreka LIOK
47 IenowmbremeTa bt https://m.edsgj.ru/OanMbZ
48 OKcuapl ¥ TUAPOKCHUIBI HATPUS U Kaus bubmmorexa [IOK
https://m.edsoo.ru/00ae14b2
49 IllenouHO3eMEIbHEBIC METAIIBI — KAITBIIUH 1 Bu6nnoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Bakne#mmecoe TMHCHASIKATBITAS bubmmorera LIOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CHUCTEMATU3ALMI3HAHUHA
52 JKEcTkoCTh BOJIBI M CLIOCOOBI €€ yCTpaHeHHS bubamorewa LIOK
https://m.edso00.ru/00ae1886
53 [IpakTnueckas padora Ne 6 o reme Bbubmuorexa [JOK
"YKECTKOCTB BOIBI M METOJIBI €€ YCTpaHeHHs " https://m.edsoo.ru/00aelae8
. bubmuoreka LIOK
>4 AiomHii https://m.eds;f).ru/Oanlc64
55 AmoTepHbIe CBOICTBA OKCH/IA U bubnuorexa LOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
o Keneso https://m.eds<l)lo.ru/00ae1d86
57 Oxcunpl, ruapokcuIbl u conn xenesa (1) u bubnmuoreka IIOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O0001IeHNE U cCUCTEMaTHU3alUI3HAHUI
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[Ipaktuueckas padota Ne 7. Pemenne

59 AKCIIEPUMEHTAIBHBIX 337124 110 TEME 1 bubmmorexa LIOK
. https://m.edsoo.ru/00ae3de8
«Baxneme MeTauIbl ¥ UX COCIMHEHUS
Berancnenns no ypaBHEHHSAM XHMHUYECKHX
CaKIHiA, €CITM OJJH U3 PearcHTOB JIaH B
60 §36B;IFKC WIH cozjllepxchprIpHMecn. " 1 bubmuorexa LIOK
. https://m.edso0.ru/00ae1750
BrruncneHnsaMaccoBoi0IUBBIX0JATPOIYKT
apeaKuu
61 O06001menne u cucTeMaTu3alusI3HaHuH 1
62 KonTponbras pabora Ne4 mo teme 1
«BaxHeiue MeTauibl U UX COCIUHEHUSD)
63 BemectBa 1 MaTepuansl B IOBCEIHEBHOM 1 bubmmorexa [IOK
KU3HH YeJIOBEKa https://m.eds00.ru/00ae3f50
64 XuMHYecKoe3arpa3HeHUeoKpy Karomencpe 1 Bubmuoreka [JOK
BI https://m.eds00.ru/00ae4270
65 Poip xuMuu B perieHuH SKOJIOTHYECKUX 1 bubmmorexa [IOK
npobiiem https://m.edso0o.ru/00ae4270
66 Pesepsusiii ypok. O6o01IeHe 1 1 Bbubmuorexa [JOK
CHUCTEMATU3AIMs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 Pesepsusiii ypok. O6o01IeHe u 1 Bubmuorexa [JOK
CHCTEMATH3AINS 3HAHUN https://m.edsoo.ru/00adb33c
68 Pezepsuslii ypok. O0o01meHe u 1 bubnuorexa LOK
CHUCTEMATU3AIs 3HAHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A., AKIIMOHEpHOE 00IIIECTBO
«M3narensctBo «lIpocBerieHune»
» Xumus, 9 xnacce/ ['abpuensa O.C., Octpoymos U.I'., CnagkoB C.A., AkunoHepHOe 00IIeCTBO

«H3maTenscTBO ((HpOCBCHICHI/Ie»

METOANYECKUE MATEPHUAJIbI JUIS1 YYUTEJISA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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