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PABOYASA ITPOI'PAMMA

mo XMMHUHM

YpoBeHb 00pa3zoBaHus (KJ1acc)OCHOBHOE 0b1iee oOpazoBanue (8-9 kiacc)

KomnuectBo uacoB 136 yacoB: 8 kitacc — 68 yaca (2 yaca B Heenro), 9 xiacc — 68 yaca (2 yaca B HEAEIIIO)

Vuurens [Tuieanynas B.A.

ITporpamma pa3paboTana

B cooTBeTcTBUU ¢ PI'OC COO (npuka3z Munobpuayku Poccun ot 17 mas 2012 1. Ne 413);

B cooTBeTcTBUU ¢ POII COO (nmpuxa3z MunnpocsemenusPoccun ot 18 mast 2023 r. Ne 371)

¢ yuétom YMK : 8 knacc- I'abpuensa O.C., Ocrpoymos U.T'., Cnankos C.A., 9xiacc - Pynzutuc I'.E., ®enbaman
DI



IHOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XMMHMHM Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHUs COCTaBJICHA Ha OCHOBE
TpeOoBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeiabHONW NpPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbIX B PI'OC OO0, a Ttakke Ha OCHOBE (enepaiabHON pabodel mporpaMMeI
BOCIIUTAHMUS M C Y4E€TOM KOHIENIMHU IPErnojaBaHus y4eOHOro mpenmera «XuMHS» B 00pa30BaTENbHBIX
opranm3anusax Poccuiickoit denepanuu.

[IporpaMma 1o XxumuM Aa€T MpeAcTaBICHUE O IeNAX, oOlIeil cTpaTeruu 00y4YeHus, BOCIUTAHUS U
pa3BUTHs OOyYarOMIMXCsl CPEACTBAMU y4eOHOTO MpPEIMETa, YCTaHABIMBAET 00s3aTeIbHOE NPEAMETHOE
coJIepKaHue, IIPEeLyCMaTPUBAET PaCIIPeIeICHUE €ro 10 KjlaccaM U CTPYKTYpHUpPOBaHUE IO pa3zesiaM U TeMaM
MPOrpaMMbl MO XHMHH, OIpENeseT KOJIMYECTBEHHbIE M KAaYECTBEHHBIC XapaKTEPUCTHKU COJAEpIKAHMUS,
PEKOMEHIYEMYIO TIOCIEI0BATEIHHOCTh U3YUCHHSI XUMHUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKK Y4eOHOTO IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yUJaromIMXCsl, ONMpeaesisieT BO3SMOKHOCTH
npeaMeTa JUIsl peann3anuy TpeOOBaHUN K pe3yiibTaTaM OCBOSHHSI OCHOBHOM 00Opa3oBaTeIbHON IMPOTPaMMBI
Ha ypOBHE OCHOBHOTrO 00Ilero odpazoBaHus, a Takke TPEOOBAHUU K pe3ylbTaTaM OOydeHHs XUMHHU Ha
YpOBHE 1€l U3ydyeHUsi TMpeAMeTa M OCHOBHBIX BHJOB y4€OHO-TO3HABATEIBHON JEATENbHOCTH
00yJaroIerocs Mo OCBOCHUIO YIeOHOTO COJICPIKAHMS.

3HaHUE XUMHH CIY’)KAUT OCHOBOW il (OPMHPOBAHMS MHPOBO33PEHUS OOYdYaIOUIEToCs, €ro
NpPEJCTaBICHUA O MaTepUualbHOM €IWHCTBE MHpA, BAXHYIO pOJb HUIparoT (OpMUpPYEMble XHUMHUEH
MPEJCTAaBICHNUS O B3aMMOIPEBPALICHUAX SHEPTrUM U 00 ABOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PELICHUS
JI00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHSI UEJIOBEUYECTBA — CHIPHEBOM, DHEPIETHUECKOUM, MUIIEBON U
9KOJIOTMUYECKOM 0e301acHOCTH, MPOOIIeM 3paBOOXPaHEHHUS.

N3yueHne XMMHH: CIOCOOCTBYET peanu3alii BO3MOXKHOCTEH Ul caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpbl JIMYHOCTH, €€ oOmed M (yHKUHOHAIBHOM TPaMOTHOCTH; BHOCHUT BKJaa B (OPMHpPOBAHUE
MBIIIJIEHUSI U TBOPYECKUX CIIOCOOHOCTEW OOydyaroluXxcsl, HABBIKOB HMX CaMOCTOSITENIbHON yueOHOM
NEeSITeIbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIIEIOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B IOBCEIHEBHOU
KHU3HHU, TaK U B NPO(PECCHOHATBHON NeATeNbHOCTH; 3HAKOMHUT CO CHEIM(UKONH HAy4YHOTO MBINUICHUS,
3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IVIAJa HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM
B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH O0O0YYaroIIUXcsi; CrocoOCTBYeT (OPMUPOBAHUIO
LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B
HKOJIOTHYECKOE 00pa30oBaHue 00YUAIOLTHXCS.

JlanHbple HampaBieHUs B OOy4YeHMM XMMHU OOecreyMBaroTCs cHenu(ukol comepikaHusi yd4eOHOro
npeaMeTa, KOTOPhIN SBJSETCS MeJaroruuyecky aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHH Ha
OITPEJICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc XxuMuum Ha ypoBHE OCHOBHOTO oOOIIero oOpa3oBaHUS OPHEHTUPOBAH Ha OCBOCHHE
00y4aroIUMUCS CHCTEMBbI IIEPBOHAYATIBHBIX MOHATHI XUMHUH, OCHOB HEOPIaHWYECKOH XMMUU U HEKOTOPBIX

OTACJIBbHBIX 3HAYHUMBIX MOHSTUHN OpFaHquCKOﬁ XUMHHU.



CtpyKTypa coaeps>kaHus MpOrpaMMBbl 110 XUMHH c(POpMUpPOBaHA HA OCHOBE CHCTEMHOTO MOJIX0/1a K €&
m3ydenuto. CoaeprkaHue CKIIAJIbIBAETCS W3 CHUCTEMbI MOHATHH O XHMHYECKOM JJIEMEHTE M BEIIEeCTBE W
CUCTEMBI MOHSATHH O XUMHUYECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHH30BAHbBI 110 MPUHITUITY
MOCJIEI0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEJICTABIICHUN PA3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YYSHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

—Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

—Y4YEHHS O CTPOCHHH aTOMa U XMMUYECKOU CBSI3H;

—MPEJICTABICHHUIA 00 IEKTPOJUTUICCKON TUCCOLUAIIMH BEIIECTB B PACTBOPaAX.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE AMIUPHYECKHU IMOJTYYCHHBIX U OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCS

MOCJIeIOBATEIbHO OT OJHOTO YPOBHS K JPYroMy, BBITIOJNHSS (QYHKIUM OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUSI M BO3MOXKHOCTEH MPAKTUUECKOTO0 NPUMEHEHUS U TOJyYeHUs
M3Yy4aeMbIX BEIECTB.

OcBoeHHe MporpaMMbl IO XHMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O XUMHUYECKOM
COCTABJISIFOIIEH HAy4YHOW KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJIbI, [IEHHOCTHOIO OTHOIICHHS K
Hay4YHOMY 3HAHHUIO U METOJIaM MO3HAaHUs B Hayke. M3ydeHne XuMuU MPOUCXOIUT C MPUBICYCHUEM 3HAHUN
U3 paHee U3YYCHHBIX YUeOHBIX MpeaMeToB: «OKpYKAIOUINI MUPY,

«buonorus. 57 knaccel» u «dusuka. 7 Knaccy.

[Ipu u3ydyeHnn XUMUU MPOUCXOIUT (GOPMUPOBAHNE 3HAHUI OCHOB XMMHMUYECKOW HAYKH Kak 00JIacTu
COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYECKON NEATETLHOCTH YeJIOBeKa W KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHI. 3afadya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbI XMMHUECKUX 3HAHHMA
— BaXHEUIMX (aKTOB, TOHATUN, 3aKOHOB U TEOPETUYECKUX TOJOKEHUU, IOCTYMHBIX 0000IIeHUH
MHPOBO33PEHUECKOT0 XapakTepa, S3blKa HAyKd, B TPHOOIICHWH K HAYYHBIM METOJIaM IO3HAHHS TMpU
M3y4YEHUHN BEIIECTB U XMMHUYECKUX PEaKIHii, B (OPMUPOBAHUU U PA3BUTUU TMO3HABATEIHHBIX YMEHUN U MX
MPUMEHEHUU B y4eOHO-TIO3HABATENbHON M yueOHO-HCCIIEeN0BATENbCKON eATeIbHOCTH, OCBOSHUH TMPaBUII
0e301MacHOro 00paIeHNs ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipu n3ydyeHnn XMMUU HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsI BaXKHOE 3HAYEHHUE MPUOOpETH
Takue LeJH, KaK:

— ¢opMUpOBaHHE HHTEUIEKTYaIbHO Pa3BUTON JHYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPY/AHUYECTBY,

CaMOCTOSITEIbHOMY TPHUHITHIO PEIICHW, CIOCOOHOW aganmTHPOBATHCS K OBICTPO MEHSFOIITUMCS
YCJIOBHSIM KU3HU;

— HaIpaBJIEHHOCTh OOYYECHHUsI Ha CUCTEMAaTHUECKOE NMPHOOILEHIE 00YJaIONINXCsl K CAMOCTOSITEIbHOM
MO3HABATEIHPHON JESITeNFHOCTH, HAYYHBIM METOJaM TO3HaHUs, (OPMUPYIOIIMM MOTHUBALUIO M Pa3BUTHE

CIIOCOOHOCTEH K XUMUU;



— obecrieueHre yciaoBHUH, CIIOCOOCTBYIOMIMX MPHUOOPETEHUIO 00YUJaIOIUMHUCS OIbITa Pa3HOOOpa3HOM
NesITeIbHOCTH, TIO3HAHMSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOIINX
YHHUBEPCAJIbHOE 3HAYEHUE IS PA3JIIMYHBIX BUIOB JICATEILHOCTH;

— ¢opmupoBanue 00mell (YHKIMOHATBHON M €CTECTBEHHO-HAYyYHOH TIPaMOTHOCTH, B TOM YHCIIE
YMEHHM 00BSCHATH U OLIEHUBATH SIBJICHUS OKPYKAIOIIEr0 MUPA, UCIIOB3YS 3HAHUS U OIBIT, TOJIy4€HHbIE TPU
M3YYEHUU XUMUH, IPUMEHSTH UX IPU PELICHUH TPOOIJIEM B TOBCEIHEBHOM KU3HU U TPYAO0BOI S TEIbHOCTH;

— ¢opMupoBaHuEe y OOYYaIOUIMXCS T'YMaHHCTUYECKUX OTHOIICHWN, TIOHUMAaHHMS LIEHHOCTH
XUMHAYECKUX 3HAHUU IS BBIPAOOTKH HKOJIOTHYECKH LIEIECO00pa3HOT0 MOBEACHHS B OBITY M TPYIOBOIA
NEeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS 1 OKPYKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMH K 00YUEHUIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO Ha OCHOBE
YCBOGHUS

00I1eYeNIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWISE U HANPABICHHOCTH
JalbHENIIero o0y4yeHusl.

O011ee unciIo 4acoB, OTBEACHHBIX I U3YUYEHUs XUMUU Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHus,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefleni0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COJAEP)KAHUE OBYUYEHUS

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

IIpeamer xumuu. Posilb XMMUM B JKM3HM 4e€lIOBeKa. XUMHUS B CHUCTEME HayK. lena M BelecTBa.
dusnueckre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BemlecTB. [IoHSATHE 0 METO/1ax MO3HAHUS B XUMHUH.
Yucrtsle BemecTBa U cMecu. CrocoOsl pa3jieneHus cMeceil.

ATOMBI U MOJEKYNbl. XUMHUECKHE dJIeMeHThl. CHMBOIBI XHMHUYECKUX 3JeMEHTOB. [Ipocthie u
CIIO’KHBIC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnaeckas Gopmyna. BaqeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BEIIECTB.

OtHocutenbHast artomMHas Macca. OTHOCUTENbHas MOJEKyIspHas Macca. MaccoBasi J0Js
XUMHAYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonmnuectBo BemectBa. Moisb. MomsipHas macca. B3anMOCBSI3p KOJIMYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€Trl mo hopMyliaM XMMHUYECKUX COSTUHEHHA.

Ou3nyecKkue U XUMHYECKHE SIBICHUS. XUMUYECKas peakius W e€ MpU3HaKu. 3aKOH COXpaHEHUS
MacChI BEIECTB.

Xumndeckue ypaBHeHHs. Kiraccuukanms XWMUYECKHX peaknuid (COCIMHEHUS, Pa3JIOKEHMUs,
3aMEIICHHS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XUMHUYECKOM MOCy 1011, MpaBuiIaMu padoThl B J1a0OpaTOpuu U mpuéMaMu 0OpaIieHus ¢
Ja00paTOPHBIM O00OPYOBAaHUEM, M3YUYCHHE W OMHCAHHE (PU3NYECKUX CBOMCTB OOPa3IlOB HEOPTAaHUYECKUX

BEIIECTB, HAOMIOZICHUE (DU3UICCKUX



(nmnaBieHHe BOCKa, TasHUE JIbJla, pacTUpaHUe caxapa B CTyNKe, KUIEHHE M KOHACHCAlUs BOJbI) U
XUMHUYECKUX (TOpeHHe CBeuYd, NMPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mella C KHUCIIOTOIN)
SBJICHUI, HAOIIO/IEHUE W ONMCAaHHWE NMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakimii (pasjoeHue caxapa,
B3alMO/ICIICTBUE CEPHOM KUCIIOTHI C XJIOpUJIOM Oapus, pasznoxxenue rugpokcuia meau (II) mpu nHarpeBanum,
B3aMMO/IeiicTBHE Kene3a ¢ pactBopoM conu Meau (1), u3yuenue cnocoOoB pazsieieHust cMecei: C IOMOIIBIO
Mar"ura, (puiapTpoBaHue, BhllIapuBaHue, AUCTUIUIALINS, XpoMaTorpadus, MpoBeACHNE OUUCTKH TOBAPEHHON
COJIM, HAOJIIOJICHUE U ONHMCAHUE PE3YNbTAaTOB MPOBEACHUS OIBITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAaHCHHS
Macchl, CO3/IaHUE MOJIEIeH MOJIEKYJI (LIapOCTEPHKHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHMYECKNX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — aneMeHT u npoctoe BeuectBo. HaxoxaeHnue
KHMCIIOpO/ia B MpHUpoe, PU3NUECKHEe U XUMHUYECKHE cBoicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucinopoia. CnocoObl OIyYEHHUs] KUCI0pO/ia B JIAOOPATOPUH U IPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoa
B ripupoae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TemnoBoit 3 hekT XUMUIECKON peaKkiuu, TEPMOXUMUYECKUE YPABHEHHUS, K30~ U IHIOTEPMUUYECCKUE
peakuuu. TornmBo:

yroiib U MeTaH. 3arpsa3HeHHEe BO3JyXa, YCHWIICHHE MAapHUKOBOTO 3(QeKTa, pazpylieHue 030HOBOTO
CJIOA.

Bonopon — sneMeHT M mpocTtoe BemecTBo. HaxokaeHue Bogopoja B MpHUpPOjE, (U3UUECKUE U
XUMHUYECKHE CBOMCTBA,

IpUMEHEHUE, c1ocoObl nonydeHus. Kucinotsl u conu.

MossipHblii 00bEM ra30B. Pacy€Tbl Mo XUMHUUECKUM ypaBHEHUSIM.

®duznyeckue cBoiicTBa BoJbl. Boxa kak pactBoputens. PacTBopbl. HackllieHHBIE M HEHACHIILIEHHBIE
pacTtBopbl. PacTBOpUMOCTH BEIIECTB B BoJie. MaccoBasi 10Jis BEIIECTBA B PaCTBOpE. XUMHUYECKHUE CBOMCTBA
Boabl. OcHoBaHusA. Poiib pacTBOpOB B NpupOJe M B JKU3HM uenoBeka. KpyroBopoT BOjbl B NpUPOE.
3arpsi3HeHue NpupoaHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccugpukamus ~ Heopranuueckux — coenuHeHuil.  Okcuabl.  Kiaccudukamuss — OKCHIOB:
cosieoOpasyromire (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIe) U HeconeoOpasytomue. Homenkiarypa OKCHAOB.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuoB.

OcnoBanus. Knaccudukanus ocHOBaHM: MIETOYM U HEpacTBOpPHMbIE OCHOBaHUsA. HomeHkmarypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kuciaor. @uznyeckue U XMMUYECKHE CBOMCTBA
kucinot. P aktuBHoctn metaiuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneil. @usnueckue u XuMudeckue cporctsa coiueil. [lonyduenue coneit.

I'eHeTnyeckas CBsI3b MEXAY KJIacCaMHU HEOPTaHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpe/eJieHHe COJEp:KaHUs KUCIOpoJa B BO3[AyXe, I[OJIydeHHe, coOupaHue,

pacrio3HaBaHKe U H3yYCHHE



CBOWCTB KHCIIOpOJa, HAONIOJEHUE B3aUMOJEHCTBHUS BEIIECTB C KHUCIOPOJOM M  YCJIOBUS
BO3HUKHOBEHUS M IPEKpallleHUs] TopeHus (1moxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHIO0B U ONHCAaHHE UX
CBOMCTB, TIOJIydeHHE, cOOMpaHue, paclo3HaBaHWE W U3YYEHUE CBOMCTB BojJopoaa (TOpeHwue),
B3auMojieiictBue Bojopoaa ¢ okcuaomM wend (II) (BO3MOXKHO UCHONIB30BAaHHWE BHUACOMATEPUATIOB),
HabmroieHne 00pa3LioB BEIECTB KOJIMYECTBOM 1 MOJIb, HCCIeI0BaHNE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3JIMYHON paCTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OIIPEEIEHHON MacCOBOM J10J1eii paCTBOPEHHOTO
BELIECTBA, B3aMMOJEWCTBHE BOJBl C METAUIAMM (HATPUEM M KalbLUUEM) (BO3MOXHO MCIIOIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIEJOBAHUE 00pa3I[0B HEOPTAaHUYECKUX BEUIECTB PAa3UYHBIX KJIACCOB, HAOIIOIEHUE
M3MEHEHMsI OKPAaCKU MHAMKATOPOB B paCTBOPAX KUCJIOT U LIEJI0YEH, H3yueHHe B3auMOJICHCTBUS OKCUIA M
(I) ¢ pacTBOpOM CEpHOM KHCJIOTHI, KHCIOT C METaUlaMH, pPEaKUUHd HEeWTpaau3alMu, I[OJIy4yeHHe
HEpPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJHOIO MeTajyla JAPYTMM W3 pacTBOpa COJIM, PELICHHUE
AKCIIEPUMEHTAJIBbHBIX 33/a4 110 TeMe «BakHel11e Ki1acchl HEOPraHMUEeCKUX COSTUHEHUI.

Iepuoauyeckuii 3akon u [lepuoagnueckasi cucrema xumudeckux 3jiemenToB . U. MenaeneeBa.
Crpoenne aroMoB. XuMnueckasi cBsizb. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIHT

[TepBbie MONBITKY KITaCCU(UKAMU XUMUYECKHUX dJIEMEHTOB. [[oHATHE O TpyIIIax CXOIHBIX 2JIEMEHTOB
(1IeIoYHbBIC U

LIEJI0YHO3EMENIbHBIE METaJlIbl, TaJlOTeHbl, HMHEPTHBIE TIa3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT
amM(oTepHbIe OKCUJIBI U THAPOKCH/IBI.

Ilepnonnueckuit 3akoH. [lepmogmueckas cucrema xumudeckux syemeHToB J[. M. Menneneesa.
Koportkonepuoanast u anuuHonepuoaHas (Gopmsl [lepuoandeckoil cucTeMbl XMMHUYECKUX AJI€MEHTOB /l.
N. Menneneesa. Ilepuoasl u rpynnsl. PU3NUECKUH CMBICH MOPAIKOBOIO HOMEPA, HOMEPOB IepHOJa U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siep. M30Tonbl. DnekTpoHsl. CTpoeHHE JIEKTPOHHBIX 000JI04EK
aToMOB niepBbIX 20 xuMudeckux aneMeHToB [lepuoanueckoii cucrems! [. . MenneneeBa. Xapakrepuctuka
XUMHUYECKOI'0 JIEMEHTA I10 €ro 1nojaoxxeHuro B Ilepuoanyeckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHYECKHX D3JIEMEHTOB, METAJUIMYECKUX M
HEMETAJJTNYECKUX CBOMCTB 10 TPYIIIaM U MepruoiaM.

3nauenue llepuoanueckoro 3akoHa u Ileproauueckoi CHUCTEMBI XUMHYECKHX 3JIEMEHTOB JUIf
pa3BuTUA HayKku U npaktuku. [. . Menzaenees — yd€HbIN U TpakIaHNH.

Xumnueckass cBs3b. KoBaneHTHast (mosispHasi M HENOJSIPHAs) CBSI3b. ODJIEKTPOOTPULIATENBHOCTh
XUMHUYECKUX 3JIeMeHTOB. MloHHas CBS3b.

Crenenp oxucieHusa. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [lpouecchl OKHUCIEHUS U
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

u3ydeHre oO0pa3loB BEIIECTB METAJUIOB M HEMETAUIOB, B3aUMOJCHCTBHME TI'MIPOKCHAA LMHKA C
pacTBOpaMH KHCJIOT M ILENO4Yed, IPOBEIEHUE OIBITOB, WUIIOCTPUPYIOLUIMX IMPUMEPhl OKHCIUTEIbHO-

BOCCTAaHOBUTEJIbHBIX peaKluil (ropeHue, peakuu pa3ioKeHUs, COSTUHEHHUS).



Meostcnpeomemmnbnie ceasu

Peanuzanus MeXnpeIMeTHBIX CBsI3ed NMpU H3YyYEHUH XUMHUHU B § Kilacce OCYIIECTBISIETCS dYepes
UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MTOHITHIA, TAK ¥ TIOHSITHU, SIBJISIFOIIIMXCS CHCTEMHBIMHE JJIS
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MOHATHUS: HAyYHbIN (haKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAJIU3, CUHTES,
Kiaccudukanms,

MEPUOANYHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOICITh, SIBJICHHC.

®duznka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIIUJ, U30TOMbI, PAAHOAKTUBHOCTD,
MOJIEKYJa, DSJIEKTPUYECKH 3apsiji, BEIIeCTBO, Tello, O0BbEM, arperaTHoe COCTOSHUE BEIEeCTBa, ras,
(bu3nyecKkre BeIMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TJIaHEeThl, 3BE3/1b1, COIHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadusi: armocdepa, ruapochepa, MUHEPaAIIBl, TOPHBIC TIOPO/IbI, TIOJIE3HBIC UCKOTIAEMEbIE, TOTIIIUBO,

BOIHBIC PECYPCHI.

9 KUIACC

BemecTBo M XuMHUYeCKas peakuus

Ilepuonuueckuii 3akoH. Ilepmommueckas cucremMa xumuyeckux snemeHtoB /. M. Menpaeneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XUMUUYECKHX 3JIEMEHTOB MIEPBBIX TPEX MEPUOOB,
KaJusl, KaJdblUs U UX COCTMHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepuoauueckoii cucreme u
CTPOCHUEM HX ATOMOB.

CrpoeHue BeliecTBa: BHJIbI XMMUYECKOM CBSI3U. THUIBI KPUCTAINIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKU U BUJ1a XUMUYECKON CBSI3H.

Knaccudukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIIeCTB. XHMMHUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIUXCSA K Pa3IMYHbIM KJIacCaM HEOPTaHWYECKUX COCIMHEHUW, T€HETHYECKas CBS3b HEOPraHUYECKUX
BCIIIECTB.

Knaccudukanus XUMUYECKHX peakluid IO pa3IuyHbIM TpU3HaKaM (M0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEMJIOBOMY J(PdeKTy, M0 H3MEHEHUIO CTeleHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB, TI0 00PAaTUMOCTH, 110 YYACTHIO KaTaIn3aTopa). DK30- U DHIOTEPMHUIECKHE PEaAKITUH,
TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTvie 0 CKOPOCTH XMUMHUUYECKOH peakiuu. [ToHsTHE 00 00paTUMBIX U HEOOPATHUMBIX XHMHUECKUX
peakuusx. [Tonstue o

TOMOTE€HHBIX M reTeporeHHbIX peakuusx. [lonstue o karanuze. [loHATHE O XUMHUYECKOM PAaBHOBECHH.
@DaKTOpBbI, BIUAIOLUIAE HA CKOPOCTh XMMUYECKON PEAKIIMH U TIOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIIMTEILHO-BOCCTAHOBHUTEIIbLHEIC peakuuu, AJEKTPOHHBIN OamaHc OKHCIIUTEIHLHO-

BOCCTaHOBUTEJIBHOM pPEAKLIMH.



CocraBieHne ypaBHEHUI OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA C MCIIOJIb30BAaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopust AMEKTPOIUTUYECKON AUCCOLUMAIMU. DJICKTPOIUTHI M HEIIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMALIMN BEIIECTB C Pa3IMYHBIMU BUIAAMU XUMHUYECKOW CBs3M. CTeNeHb TUCCOIMALINU.
CunbHble U ciiabble IEKTPOIUTHI.

Peakiuu HoHHOTO 0OOMeHa. Y CJ10BUS IPOTEKaHUs peakLii MOHHOro 0OMEHa, ITOJIHbIE U COKPALEHHBIE
WOHHBIE ypaBHEHHUs peakiuii. CBoicTBa KHCIOT, OCHOBAaHMH W COJIE B CBeT€ NPEICTABICHHHA 00
AJIEKTPOIMTUYECKOH mucconuanuu. KauecTBeHHbIe peakiiui Ha MOHBL. [IoHATHE O THIpOIN3e COMeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISAMU KPHCTAIIMYECKUX PELIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HEeMeTaoB (rpaduTa W anmMasa), CIOKHBIX BEIIECTB (XJOpHIA HATPHs), HMCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMUYECKOH PEaKIUU OT BO3ICHCTBHS Pa3IMUHBIX (DaKTOPOB, HCCIIEOBAHUE IIEKTPOIPOBOTHOCTH
pPacTBOPOB BEIIECTB, MIpOLECcca TUCCOLUAIMU KUCIIOT, Iefoueil U coeil (BO3MOXKHO MCIOJIb30BaHUE BUIEO
MaTepHalioB), IPOBEACHUE OMNBITOB, MJUIIOCTPUPYIOIIMX MPU3HAKK MPOTEKAHUS peaklMid MOHHOro oOMeHa
(oOpa3oBaHue ocajka, BBIACIEHHE ra3a, OOpa3oBaHME BOJbI), OIbBITOB, WJUIIOCTPUPYIOIIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHiA (TOPEHUE, PEaKIIUH Pa3JIOKESHHUS, COSIMHEHNS ), PAaCTIO3HaBaHUE
HEOPraHMYECKUX BEILECTB C MOMOIIbI0 KaYeCTBEHHBIX PEAaKLUH Ha MOHBI, PELICHHE 3KCIEPUMEHTAIbHBIX
3ajau.

HemeTtauibl U UX cOeTHHEHUS

OOmiass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEHEHU
okucienus. CTpoeHue u

¢u3nueckre CBOMCTBA MPOCTHIX BEIIECTB — raJloreHoB. XMMHUYECKHE CBOMCTBA Ha MpHUMEpe XJopa
(B3aMMOJEHCTBHE C METAIUIAMHU, HEMETAJUIaMH, IieJI09aMu). X10poBoaopo 1. ConsHas KUCIOTa, XUMHYECKHE
CBONCTBA, ITOJIy4eHNe, IpUMEHeHMe. J[eficTBUE XJ10pa U XJI0OpOBOAOPO/1a HAa OpTraHU3M YelloBeKa. BaxkHenmme

XJIOPpUABI U UX HAXOXKICHUC B IPUPOJC.

OO6mas xapakTepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
creneHn okucieHus. CTpoeHHe U (PU3UYECKHE CBOMCTBA MPOCTBIX BELIECTB — KHUCIOPOJAa U CEpHI.
AnnotpornHbele MOJUGHUKAIIMKM KHCIOPOJa U cepbl. XUMHUYECKHe cBOiicTBa cepbl. CepoBOJOPOA, CTPOCHHE,
¢busznueckue U XUMHYecKkne cBorcTBa. OKCHUIBI Cephl KaK MPEACTABUTETN KUCIOTHBIX OKCUAOB. CepHas
KHCJIOTa, (U3MYECKHEe W XUMHUYECKHE CBOWCTBa (OOIIME Kak TPEACTABUTENs Kiacca KHUCIOT W
cnenuduueckre). XuMUUECKHe peaklinu, JeKallie B OCHOBE IPOMBIIIIEHHOTO CIIoco0a MOoIy4eHHs CEpHOM
kucnoThl. [Ipumenenne cepHoil kuciaoTel. Colli CepHOM KUCIOTHI, KAYECTBEHHAS PEAKIIHS Ha CYJIb(aT-HoH.
Haxoxnenue cepbl u eé

COCAMHEHHI B MpUpOAE. XUMHYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpelbl COCAUHEHUSIMH CEphI

(KUCTIOTHBIC JJOK/IU, 3aTrPSI3HEHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHHUS.



OO0mas xapakTepucTHKa 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHbBIC
CTETIeHU OKUCIJIEHUS. A30T, paclpOCTpaHEeHHUE B IpUpoie, pU3ndeckre u XuMuieckue cBoiictsa. Kpyrosopor
azora B mpupoje. AMMHAK, ero (U3UYECKUE U XUMHUYECKHE CBOMCTBA, MoiydyeHHe u npuMeHenue. Comnn
aMMOHWSI, MX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, MprMeHeHne. KauecTBeHHas peakiys Ha HOHbI aMMOHHSL.
A3oTHas KHCoTa, €€ mojiyueHue, (pu3nueckue U XMuMUYecKre CBOMCTBA (001I1e KaK MpeACcTaBUTENs Kiacca
KHCIIOT W crnenuduueckue). lcrnonb3oBaHMe HUTPATOB W COJEH aMMOHHUSI B KayecTBE MMHEPAIbHBIX
ynoOpeHuii. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIMIEH Cpelbl COCTUHEHHSIMH a30Ta (KUCIOTHBIE JTOXK[IH,
3arpsi3HEHUE BO3]lyXa, MOYBBI U BOJI0EMOB). Docdop, amtorponnbsie Moaupukamnun Gocdopa, puzndeckue u
xumudeckue cBoictBa. Okeun docdopa (V) u dpochopHas kuciiora, pu3nyeckne 1 XUMHIESCKUE CBOWMCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.

OO6mas xapaktepuctuka 37eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE
CTETIEHU OKMCIICHUS. YTJEepO/l, aJUIOTPOITHBIC MOAM(HKAIINN, PACTIPOCTPAHEHHE B TPUPOAE, (PU3UUECKUE U
XUMHUYEcKHe cBoicTBa. AxcopOuus. KpyroBopot yriepona B npupoze. Okcusl yriepoa, ux Gu3ndeckue u
XMMHUYECKHE CBOWMCTBA, JIEHCTBUE HA JKUBBIC OPraHU3MBI, MOJNyYEHHUE U TPUMEHEHHUE. DKOJOTHYECKHE
poOJIeMBI, CBSI3aHHBIE C OKcHIoM yriiepoaa (IV), runoresa ramo0aibHOTO MOTEIUICHUS KITMMaTa, ITAPHUKOBBIHA
a¢dexT. YronpHas KUCIoTa U €€ Colr, X (U3NIecKue 1 XUMHUECKUE CBOMCTBA, MOyYeHIE U IPUMEHEHHE.
KauectBennass peakiusi Ha kapOoHar-uoHbl. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIUHE,
MPOMBIIIIEHHOCTH U CEJTbCKOM XO3SHCTBE.

[TepBoHaUYaEHBIC TOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COCTUHEHUSAX yriepoaa (MeTaH, 3TaH,
STHJICH, alleTHJICH, STaHOJ, TJINIEPUH, YKCYCHas KucoTa). [IpupoHbie HCTOYHHUKH YTIIEBOOPOIOB (Yroib,
NPUPOJHBIN Ta3, He(Th), NPOAYKTH HUX HepepaboTku (OEH3MH), UX POJIb B OBITY U NPOMBIIUIEHHOCTH.
[ToHATHE O OMOJIOrMYECKH Ba)KHBIX BEIECTBAX: XKHUpax, Oeskax, yrieBoAax — U UX POJIM B KU3HU YEIOBEKa.
MarepuanbHOE €TMHCTBO OPTaHMYECKUX U HEOPTAHUYECKIX COSTMHEHUM.

Kpemuuii, ero ¢usudeckne M XMMHYECKHE CBOWCTBA, NOJy4YeHHE W mpuMeHeHne. CoenuHEeHHs
KpeMHHUA B nipupoze. O6mue npencrasienus o6 okeuae kpemuus (IV) u kpemaueBoit kucinore. CUIMKATHI,
UX MCII0JIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxkHeine cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
LIEMEHT, 0eTOH, xene300eToH. [Ipobiaembl

0€30IaCHOTO MCIIOJIb30BaHMS CTPOUTEIHHBIX MAaTePHAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHrue oOpa3loB HEOPraHMYECKMX BEIECTB, CBOWCTB COJSIHOM KHCIOTBI, TPOBEJIEHUE
Ka4eCTBEHHBIX PEaKINil Ha XJIOPUI-MOHBI M HAOIIOJICHNAE IPU3HAKOB UX MPOTEKAHMS, OTIBITHI, OTPAKAIOIINE
dusnveckne W XUMHUYECKHE CBOWCTBA TaJOrCHOB W WX COCAMHEHWH (BO3MOXKHO WCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C 0OpaslamH XJOpPHUIOB (raJIOTeHHUIOB), O3HAKOMIIEHHE C O0Opa3laMu
ceppl M €€ COEAMHEHUSMH (BO3MOXXHO HCIOJb30BAHUE BHEOMATEpPHANIOB), HAOIIOJCHUE Ipolecca
oOyTIMBaHMS caxapa MoJI ICMCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3yUYeHUE XUMHUYECKUX CBONCTB
pa30aBiIeHHON CEpHOIl KHUCIIOTHI, MPOBEACHNE KAaueCTBEHHOH peakluuu Ha Ccylb(ar-uoH U HaOIIoAeHHE

MpU3HaKa e€ MPOTEeKaHWs, 03HAKOMJICHHE C (PM3MYECKUMHU CBOMCTBaMH a30Ta, (ochopa M UX COCTUHECHUM



(BO3MOKHO MCITOJIB30BaHUE BUICOMATEPUAIIOB), 00pa3iaMu a30THBIX B (hocHOPHBIX YAOOpEHUH, MOTydeHune,
coOupaHue, pacro3HaBaHUE M HW3YYCHHE CBOMCTB aMMMaKa, IPOBEJIEHHE KAUeCTBEHHBIX PEaKIHil Ha MOH
amMMoHus U (pocdaT-wOH U U3YyYEeHHE NMPHU3HAKOB MX MPOTEKAHUS, B3aMMOJCHCTBHE KOHIICHTPHPOBAHHON
a30THOM KHCIOTBI C MEJIbl0 (BO3MOXHO HCIIOJIb30BAHHE BHJEOMATEPHANIOB), H3Y4YEHHE MOJeel
KPUCTAINIMYECKUX pEIETOK anMasa, rpadura, (QynnepeHa, O3HAKOMIIEHHE C IPOLIECCOM aacopOIuu
pPacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM MPOTHUBOrasza, MOJydeHHe, coOHpaHue,
pacro3HaBaHMe U U3y4YECHHE CBOMCTB YIJIEKUCIIOTO ra3a, MPOBEICHNE KaUeCTBEHHBIX Peaknii Ha KapOoHaT 1
CHWIMKAT-UOHbl W HW3Y4YEHUE NPHU3HAKOB MX MPOTEKAHUs, O3HAKOMJIEHWE C NPOIYKIMEH CUIMKATHOU
MIPOMBILIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJad 10 TeMme «BaxHelmue HeMeTaulbl M HX
COCJIMHEHUSI.

MeTaJjibl M UX COeTUHEHUSI

OO0mias xapakTEepUCTUKA XMMHUUYECKHX DJIEMEHTOB — METAJJIOB HA OCHOBAHMHM WX TIOJIO)KCHHUS B
[lepuonnueckoil cucrteme xumuueckux snemeHtoB /. M. MenneneeBa u crtpoeHuss atomoB. CTtpoeHHe
MeTauioB. Merayuinueckasi CBsI3b U METAJUIMYECKash KPUCTAJUIMYECKash PEIIETKA. DIEKTPOXUMHYECKUHN Psijl
HanpspkeHud metayuioB. du3nueckue M XMMHYECKHE CBOMcTBa MeTaioB. OO0mMe crocoObl MOITy4eHUs
MeTaiioB. [loHsITHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT KOoppo3uu. CruiaBbl (CTalb,
YYT'yH, AIOPaTIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[[{enmounble MeTayibl: ToJiokeHHME B Ilepuogmyeckoil cucteMe XHWMHUUYECKHX 3JIEeMEHTOB /I.
W. MennieneeBa, CTpoeHUE UX aTOMOB, HaXOKJeHUE B npupoje. Puznyeckue U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kajust). OKCUABI U TUIPOKCUIBI HATPHS U Kanus. [[prMeHeHne MenToYHbIX METAJIJIOB U UX
COCAMHEHHU.

[[{enouHo3emenbHbIE METAIBl MarHuid M KaublMii: mnonoxkeHue B Ilepuoandeckoil cucreme
xuMHuueckux anemeHToB Jl. M. MenaeneeBa, cTpoeHrne X aTOMOB, HaXOXKJIeHHE B npupoae. dusznueckue u
XUMUYECKHUE CBOMCTBA MAarHUsl M KaJIbITHSI.

Baxwueiimume coenuHeHUs KanbIus (OKCHI, THAPOKCHIA, coiu). JKECTKOCTh BOJBI M CHOCOOBI €€
YCTpaHEHHUS.

AmomuHuit: onoxenue B Ilepuonnueckoi cucrteme xumudeckux snementoB [[. M. Menpeneesa,
CTpOEHHE aToMa, HaXOXJAeHue B npupojie. Gusndeckne u XuMUYECKHUE CBOMCTBA alfOMUHUSA. AMGBOTEpHbBIS
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Keneszo: monoxenue B llepuogumueckoit cucreme xumuueckux siemeHToB . WM. Menneneesa,
CTpOEHHE aToMa,

HaxoXJeHue B mpupojae. Gusnueckne 1 XUMHYECKHUE CBOMCTBA xerne3a. OKCUIbI, THAPOKCUIBI U COJIH
xenesa (I1) u xxenesa (III), ux cocra, cBOWCTBa U MOJTyUYEHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C 00pa3llaMM METaUIOB M CIUIaBOB, HUX (U3MYECKMMM CBOWCTBAMHU, H3Yy4YEHHE
pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCITOJIb30BaHHWE BHUICOMATEPUATIOB), OCOOEHHOCTEH

B3aUMOJICVCTBUSI OKCHJIa KJIbIIMS U HATPHS C BOJOM



(BO3MOYKHO HCIOJIb30BaHUE BUAEOMATEPUAIOB), UCCIIEOBAHUE CBOMCTB >KECTKOM BOJBI, MpoIecca
TOpPEeHMs JKele3a B KHUCIOpojae (BO3MOXKHO HCIOJB30BaHHWE BUECOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKI[Uil Ha MOHBI: MAarHUs, KaJIbIIUs, ATFOMUHUS, IUHKA, *kene3a (1I) u xxeneza (I11), menu (11),
HaOJI0/IEHUE U OMKCAHUE TIPOIECCOB OKPAIIMBAHMSI TUIAMEHU MOHAMU HATPHUS, KAJTUs U KaJIbIUs (BO3MOKHO
UCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEA0BaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA AallIOMUHUSA H
THAPOKCHAA IIMHKA, pPEIIeHHWEe SKCIepUMEHTANbHBIX 3aJad 1o Teme «BaxkHeilue MeTamibl U HX
COCJIMHECHHUSI.

XuMus M OKpy:xamomas cpeaa

BemiectBa n Marepualibl B IOBCEIHEBHOI KU3HU UeloBeKa. be3onacHoe HCHOIb30BaHUE BELIECTB U
XUMHYECKHUX PEaKIIHii

B ObITy. [lepBast momolIib NPy XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3sHEHUE OKpPYXKAIoeh cpebl (MpeaenbHas J0MyCTUMAasi KOHIICHTPAIUs BEIeCTB,
nanee — [1J1K). Poib XuMuu B pelieHHH SKOJIOTHYECKUX MpooIem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIE MATEPUATIBI).

Mescnpeomemmnbwie ceasu

Peanuzanus MeXIpeIMeTHBIX CBsi3ed MpU H3yYEHUH XUMHH B 9 Kiacce OCYIIECTBISETCS 4epes
UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MTOHITHIA, TAK ¥ TOHSITHH, SIBISIFOIIIMXCS CHCTEMHBIMH IS
OTJIETTLHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAYYHBIM (akT, THUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3,
KIaccupuKanus,

NEPUOANYHOCTh, HAONIOJICHHUE, HKCIEPUMEHT, MOJAETUPOBaHUE, W3MEpPEHHE, MOJEINb, SBIEHUE,
MAapHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MAaTEpUAIIbI.

®dusnka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIMbI, PAAHOAKTUBHOCTD,
MOJIEKYIa, NMEKTPUUECKHH 3apsi, MPOBOJIHUKH, MTOTYIPOBOAHUKH, JUIIEKTPUKH, (DOTOITEMEHT, BEIIECTBO,
Teno, 00BhEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTANINYECKas peréTka,
CIUTaBbI, (PU3UYECKHUE BEIIMUNHBI, €IMHUIIBI

W3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3161, COHITE.

buonorus:  ¢dotocunTe3, gpixanwe, Ouocdepa, dKocucTeMa, MHUHEpaIbHBIE  yIOOpEHUS,
MHUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI,

MUTaTeIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIIbl, TOPHBIC TTOPOIBI, TOJIE3HBIE HCKOTIAEMBbIE, TOTIUBO,

BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA



JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE PE3YyNbTAaThl OCBOCHUS MPOrpaMMbl OCHOBHOI'O OOIEro oOpa3oBaHUS JOCTUTAIOTCS B
Xo7e OOy4YeHHs XHMHUH B €IUHCTBE Yy4eOHOW M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUH C
TPaTUIIMOHHBIMU POCCUHCKUMHE COLIMOKYJIBTYPHBIMH H TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TPUHSATHIMU
B 00LIeCTBE IPAaBUIAMU U HOPMaMHU MOBEIEHUS M CIIOCOOCTBYIOT MPOLIECcCaM CaMOINO3HAHMsI, CAMOPa3BUTHS
U COLIMANIU3aIMH 00yUarOIIUXCSl.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACIIMPEHHE OIbITA ACATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIEC B
YaCcTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSL:

[IEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACIIEIHIO,
MOHMMAaHMsI 3HAYCHUST XWMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh
JOCTOBEPHOI MH(pOpMAIHEl 0 MEePESOBbIX JOCTHKEHUAX U OTKPBITUAX MUPOBOW U OTEUECTBEHHOM XMMHUH,

3aMHTEPECOBAHHOCTH B HAyYHbBIX 3HaHUAX 00 yCTpOICTBE MUpa U OOLIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

NPECTABICHNUS O CONMAIBHBIX HOPMAax M IMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOH, y4eOHOUCCIIe0BAaTENIbCKOM, TBOPUECKON 1
JAPYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM JEATEIBbHOCTH NMPH BBIIOIHEHUU
y4eOHBIX, TO3HABATEIBHBIX 33/1a4, BHIMTOJIHEHUH XUMHUECKUX IKCIIEPUMEHTOB, CO3/IaHIUH YIEOHBIX TIPOCKTOB,
CTpEMJICHHSI K B3aMMOIIOHMMAaHHUIO U B3aWMOITOMOIIIX B IIPOIECCE ITOH y4eOHOH e TeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEACHUE U MOCTYIKM CBOMX TOBAapUIEH C MO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEACTBUN TOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUPOBO33PEHYECKHE TIPEJICTABICHHUS O BEIIECTBE U XMMUYECKON PEaKIiK, COOTBETCTBYIOIIHE

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABISIOIIME OCHOBY /Ul MOHMMAaHHS CYIIHOCTHU
Hay4HOU

KapTUHBI MUPA, TIPE/ICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPOJIBI, B3AHMOCBSI35X

YeNoBeKa ¢ TPUPOIHON CpPeIoi, O POJIM XUMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHbIC HA IMOJIyY€HHE HOBBIX 3HAHUN MO XUMHH, HEOOXOAUMBIE
1151 00BsICHEHHS HA0JII0/TaeMbIX IPOLIECCOB U SIBICHUH, TO3HABATEIbHON, HH(OPMAIIMOHHON U YU TATEIIbCKOM
KyJIbTypbl, B TOM 4YHCI€ HaBBIKOB CAaMOCTOSTENBHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATypOid, JOCTYITHBIMH TEXHUYECKHUMHU CPEACTBaMHU HH()OPMAITMOHHBIX TEXHOJIOTHIA,

UHTEpeC K 00YUEHHIO U TO3HAHUIO, JIF0003HATEIBHOCT, TOTOBHOCTh U CIIOCOOHOCTH K

caM000pa30BaHUIO, MPOEKTHOM M HCCIEI0BATEIbCKON JESITEeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHS 00y4Y€HUS B JaJIbHEHILIEM;

4) ¢popMupoBaHHUs KYJIbTYPHI 310POBb:

OCO3HAaHUE HCHHOCTHU JKU3HU, OTBECTCTBCHHOI'O OTHOIICHUS K CBOEMY 3/J0POBbIO, YCTAHOBKH HaA



3JIOPOBBII 00pa3 KU3HU, OCO3HAHUE TIOCIICICTBUI M HETIPUSTHAE BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOTOJIs, HAPKOTHKOB, KYPEeHHS ), HEOOXOIMMOCTH COOJIIOICHUS MPaBHJI OE30MAaCHOCTH TIPH OOPAIICHUH C
XMMHUYECKUMHU BELIECTBAMU B OBITY U pealbHOM KU3HHU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3y4YEHHIO Tpodeccuil U Tpyda pa3IuvyHOro poja, YBaKCHHUE K TPYAy U
pe3yiabTaTaM TPYAOBOU JIEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MMPUMEHEHUS MPEMETHBIX 3HAaHUH 10

XUMHH, OCO3HAHHBIM BHIOOP WHAMBHUIYAIBHON TPACKTOPUU IMPOJOJDKEHHS 00pa3oBaHUs C yU4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEIIHOM

HpO(l)CCCHOHaHbHOfI JACATCIIbBHOCTHU U PA3BUTHUA HCO6XOI[I/IMBIX YMGHHﬁ, TOTOBHOCTDL aJalITUPOBATLCA

npodeccuoHaNbHOM cpene;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K IPUPOJIe KaK UCTOUYHUKY >KU3HH Ha 3emile, OCHOBE e¢
CYLIECTBOBAHMSI, TIOHUMAHHUE LIEHHOCTHU 3/I0pPOBOr0 U Oe30macHOro o0pasa Ku3HH, OTBETCTBEHHOE

OTHONICHHE K COOCTBCHHOMY (DM3MYECKOMY U IICHXHYECKOMY 3JI0POBBIO, OCO3HAaHWE IICHHOCTH
cOOMIOICHUsT TIpaBMJI OE30MaCHOTO TMOBEACHHsS MpH paboTe ¢ BeEHIeCTBAMU, a TaKKe B CHUTYalHsX,
YIPOXKAKOIIUX 30POBBIO U JKU3HHU JIFOIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHWS, TOJy4aeMble MPU HW3YYECHUU XHUMHH, JUJIs pEIIeHUs 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEH MNPUPOJHOW CPENOM, IS TOBBILICHUS YPOBHS HSKOJOTMYECKOW KYJIBTYPHI,
OCO3HaHUs TI00aTBHOrO XapaKkTepa SKOJIOTHUYECKUX MPoOIeM U MyTel MX pelieHus] MOCPEACTBOM METOOB
XUMHH, SKOJIOTUYECKOI0 MBILLUIEHUS, YMEHUS PYKOBOJACTBOBATHCA UM B IIO3HABATEIBHONW, KOMMYHUKATUBHOM

Y COUMAIBHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMeTHBIX pe3yabTaToOB BBIJCISAIOT 3HAUUMBbIE 17151 JOPMUPOBAHUS MUPOBO33PEHHS
oO11eHay4YHbIe TOHATHS (3aKOH, TEOPHsl, IPUHLIUI, TUIO0Te3a, (pakT, cucTemMa, Mporecc, IKCIEPUMEHT
U IpYroe.), KOTOpbIe UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETaX U MO3BOJSIOT Ha OCHOBE
3HAaHUW U3 ATHX NOpeaMeToB (OpPMHUpPOBATH MPEACTABIEHUE O IEJIOCTHOW HAyyHOW KapTHHE MHUpa, U
YHHUBEpCaJbHbIE Yy4eOHBbIE NeHCTBUSA (MO3HABaTEIbHbIE, KOMMYHUKATHBHBIC, DPETYJISATHBHBIE), KOTOPHIE
obecrieynBaOT (OPMHUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAaHMIO M OCYILIECTBICHUIO

y4eOHOU JeATEeTLHOCTH.



Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe JeiicTBHUS

Ba3oBrble JJornueckue aeiicTBus:

YMCHUS UCIIOJI30BATh HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUSA ITPU OCBOCHUHA 3HAHHUU: PaCKpbIBATE CMBICII

XUMHUYECKUX NOHATUHU (BBIILCJISITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABJIMBATH B3aAUMOCBA3b C

IPYTMMH TOHSITUSIMH), UCIIOJIB30BATh MOHSATUS JJI OOBSICHEHHS] OTACNbHBIX (PAKTOB W SIBJICHUU,
BBIOMpATh OCHOBAaHUS W KPUTEPHUM IJIs KIACCU(PUKAIUU XMUMHUYECKHUX BEIIECTB M XUMUYECKUX PEaKIIUi,
YCTaHaBJIMBATh HNPUYUHHO-CICACTBCHHBIC CBA3HU MCKIY o0ObeKTaMu HU3Yy4CHUA, CTPOUTHL JIOTHUYCCKUC
pacCyxxKJacHusd (I/IHI[yKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaHOFI/II/I), JACJIaTh BbIBOJbI U 3aKJIFOUYCHU A,

YMEHHE MIPUMEHSTH B MPOIIecce O3HAHUS MOHATHS (IPEAMETHbIE U METalpeIMETHbIE),

CUMBOJIMYECKUE (3HAKOBBIE) MOJENIHU, HCIOJIb3yeMble B XUMHUH, NpeoOpa3oBbIBATh IIMPOKO
IMPUMCHACMBIC B XUMHUH MOJCJIIbHBIC ITPEACTABIICHUA — XUMHUYECKUU 3HAK (CI/IMBOJI Z-)JICMGHTa), XUMHUYCCKas
dbopMyIia 1 ypaBHEHHEC XUMHUYECKOHN PEAKITNH — IIPU PEIICHUN YIeOHO-TT03HABATEIBHBIX 33/1a4, C YIETOM ITUX
MOJIETIbHBIX IMPEACTABICHUI BBISBIISATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU HU3Yy4aeMbIX 0ObEKTOB

— XUMHNYCCKHX BCIICCTB U XUMHNYCCKHNX peaKHI/Iﬁ, BBIABJIATH O6H_II/IG 3aKOHOMCPHOCTH, IIPUIUHHO-

CJIEICTBEHHBIE CBS3M U IIPOTUBOPEUUS B U3y4aEMbIX IIPOLECCAX U SIBJICHUSIX.

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

YMEHHUE UCIOJIb30BaTh [TOCTABIEHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MIO3HAHUS, a TAK)KE B

KayecTBE OCHOBBI JUIsI (DOPMHPOBAHUS TUIOTE3bl 1O IMPOBEPKE MPABMIBHOCTH BbICKA3bIBAEMBIX
CYKJICHUN;

npuoOpeTeHre OMmbITa IO IJJAHUPOBAHUIO, OPraHM3alMUd W MPOBEJCHUI0  YYEHHUYECKHX
HKCIEPUMEHTOB, YMEHHE HaOI0aTh 3a X0/I0M IPOLIECcCca, CAMOCTOATENBHO MPOTHO3UPOBATh €r0 Pe3yNbTarT,
(dbopMynpoBaTh 0000ILIEHUS U BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOIO ONBITA, UCCIIEI0BAaHUS, COCTABIISATh
OTYET O MpoeaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHuE BBIOMpATh, AHATU3UPOBATh U MHTEPIPETHUPOBATH MH(POPMALIUIO PA3IUYHBIX BUJIOB U (Gopm
MIPE/ICTAaBICHMS], TOJYyYaeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJSIpHAs JIMTEpaTypa XUMHUYECKOTO

coJiepKaHus, CIIpaBOYHbIE MocoOus, pecypchl IHTepHeTa), KpUTUUECKU OIIEHUBATh MPOTUBOPEYUBYIO U

HEJOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE TPHUMCHSATH pa3JIMYHbIE METOABl M 3alpPOChl TPH TOWCKE W OTOOpe WHMOPMAIHUUA |
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JIJIS BBHITIOJHCHHS YYEOHBIX U IMO3HABATEJBHBIX 3ajad
ompeAenéHHOr0  TUMAa, NPUOOpeTeHWe OombiTa B  00JacCTH  UCHONB30BaHUS  UHGOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHIA, OBJIaJICHUE KYJIbTYPOil aKTUBHOTO UCTIOIH30BAHUS PA3IUYHBIX TTOUCKOBBIX
CHCTEM, CAMOCTOSATEIBHO BRIOMPATh ONTUMAIIbHYIO (hopMy MpeacTaBieHust nHHOpMAIHHA U

WLTIOCTPUPOBATH PelIacMbIe 3a/1a4i HECTIOXKHBIMU CXEMaMH, TarpaMMaMu, TPYTuMHu popMaMu

rpaduKu U UX KOMOUHAITUSIMH,



YMEHHE HCIOJIb30BAaTh U aHAJTU3UPOBATh B Mpollecce yUeOHON M MCCIeA0BATEIbCKON NeTEIbHOCTH
MH(OPMALIMI0O O BIMSHUM IPOMBIIIEHHOCTH, CEIbCKOrO XO3sIiiCTBa M TpaHCIOPTa Ha COCTOSIHHE

OKpY>Karolle NPUPOJHON CPEIBL.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHMsI 3aJ]aBaTh BOIIPOCHI (B X0/€ Anajora u (Win) JUCKYCCUM) 110 CYLIECTBY O0CYKIaeMON TEMBI,
(bopMynMpOBaTh CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;

YMEHUS MPEeACTaBIATh NOJYyYeHHbIE PE3Y/IbTaThl O3HABATEIBHOM JESITEILHOCTH B YCTHBIX U

MUCHMEHHBIX TEKCTaX; JIeJIaTh MPE3CHTAIMIO PE3YIbTATOB BHIIOJHEHHUSI XUMHUYECKOTO IKCIIEPUMEHTA
(JtabopaTopHOTO OTBITA, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOKWCTB BEIICCTB, YIEOHOTO MPOCKTA);

YMEHHUSl y4yeOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM I0O3HABaTEIbHOH U
HCCIIEI0BATENIbCKON JIEATEIbHOCTH TPU PELICHUHM BO3HUKAIOUIMX HpoOjeM Ha OCHOBe yuéTra oO0IuX
MHTEPECOB U COTIACOBAHMS MO3UIHIA (00CYKICHHS, 0OMEH MHEHHUSIMU, «MO3TOBBIC IITYPMBI», KOOPAXHAIIHS

COBMECTHBIX JICHCTBUI, ONIPEICTICHNE KPUTEPUEB IO OLIEHKE KaueCTBA BBHITIOJIHEHHOM paOOTHI U IpyTHE).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

YMEHUE CaMOCTOSITENIBHO ONpEACNATh LENH JEATEIbHOCTH, IUIAHMPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBAaTh M MNpPU HEOOXOJMMOCTH KOPPEKTHPOBAaTh CBOKO JESTEIbHOCTb, BBIOMpaTh HauOolee
3¢ deKTUBHBIE CIIOCOOBI PELICHUs] Y4EOHBIX M MO3HABATENbHBIX 3a/1a4, CaMOCTOSTENILHO COCTaBJIATh WM
KOPPEKTUPOBATh MPEJIOKEHHBIA AJTOPUTM JACUCTBUN TP BBITOJHEHUH 3aJaHUM C YYETOM IOJIyYEHUS
HOBBIX 3HaHUM 00 M3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIHUIX, OLIEHUBATh COOTBETCTBHE MOJyUYEHHOTO
pe3yibTaTa 3asBJIIEHHOM LEJIM, YMEHUE HCIOJIb30BaTh M AHAIM3MPOBATH KOHTEKCTHI, MPEHJIaracMble B

YCJIOBUU 3aJJaHUN.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocTaBe npeIMeTHBIX Pe3yIbTaTOB IO OCBOSHUIO 00S3aTEIbHOIO COAEPIKAHUS, YCTAHOBIECHHOTO

naHHOM (enepanbHON paboyeil MporpamMMmoil, BBIIEISIOT: OCBOSHHBIE OOYYAIOIIMMHCS Hay4HbIC
3HaHUS, YMEHHS U CIIOCOOBI JACHCTBHM, cnenuduyeckue i NpeaMEeTHOM o001acTu «XUMHSD, BHIIBI
JESTeIbHOCTH IO IOJIyYEHUIO HOBOT'O 3HAHUS, €ro MHTEpIpeTaluu, NpeoOpa3oBaHUIO U NPUMEHEHHIO B

Pa3IMYHBIX y‘le6HI>IX " HOBBIX CUTYyallusX.



K koHily oOy4yeHusi B 8 Kijacce mpeaMeTHbIC pe3yabTaThl HA 0a30BOM ypPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONIUXCS YMCHHIA:

. PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHI: aTOM, MOJIEKYJIA, XUMUYECKUI JJIEMEHT,
MIPOCTOE  BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OIHOPOAHAE U HEOAHOPOAHAs), BaJCHTHOCTD,
OTHOCHTEJIbHASI aTOMHAsi ¥ MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBast
JOJIST XMMHYECKOTO D3JIEMEHTa B COCAMHCHHH, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPHUILIATETILHOCT, CTENIEHb OKHCICHUS, XUMUYECKas peakius, Kiaccuukaius peakiuii: peakuuu
COCIMHEHUS, PEAKIUH PA3JI0KEHHS, PEaKIMU 3aMELICHHs, PeaKIMi OOMEHa, 3K30- U JHIOTEPMHUYECKHE
peakiuu, TerIoBor dPPEKT peakiuu, apo aToMa, dICKTPOHHBIA CIIOH aToma, aTOMHasi OpOuTab, pagnyc
aToMa, XUMUYECKasl CBsI3b, MOJISIPHASL U HEMOJISIpHASE KOBAJICHTHASI CBSI3b, HOHHASI CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi A0S BellecTBa (MPOIEHTHAsI KOHLIEHTPAIKs) B PACTBOPE;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUH M MPUMEHSITh 3TH MOHITHS
IIPU OTMCAHUH BEIIECTB M MX MPEBPAIICHUI;

. WCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTaBICHHS (OPMYJ BEHISCTB M ypaBHEHUN
XUMHUYECKUX PEAKIUI;

. OTIpEETSATh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTETIEHb OKUCTICHHS
AJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX, TPUHAJICKHOCTh BEIIECTB K ONMPEIEIEHHOMY KIACCy COeAMHEHUN 10
dhopmynaM, BUJ XUMHUYECKOM CBSI3H (KOBAJICHTHASI 1 MOHHAS) B HEOPTAaHUUYECKUX COCTMHEHUSX;

. packpbeiBaTh cmbicn [lepumoanueckoro 3akona JI. W. MenpaeneeBa: JeMOHCTpUPOBATH
MMOHUMAaHUE TMEPUOJNYECKON 3aBUCHMOCTHM CBOMCTB XHUMHUYECKHMX OJJIEMEHTOB OT HX IIOJIOKEHUS B
[lepuognueckoit cucreMe, 3aKOHOB COXpPAHEHMs] MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO yUEHHUs, 3aKOHa ABOraipo;

. OMMCHIBATh U XapakTepu3oBaTh TabauuHyro Gopmy lleproanyueckoil cUCTEMBI XUMUYECKUX
AJIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHas moArpymnmna (A-rpymma)» u «mobounas noarpynmna (b-rpymma)y,
Majble U OOJIbIIINE TIEPHOJIbI, COOTHOCUTh O0O3HAYEHHMs, KOTOpPhIe UMEIOTCA B Tabmwuie «llepmommueckas
cucteMa XuMU4eckux 3meMeHToB JI. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsl sjapa, oOIlee YMCIO JJIEKTPOHOB W pacHpeleieHHe UX II0
ANEKTPOHHBIM CIIOSIM);

. KJIaCCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIeCTBA, XWMHUYECKHUE
peakmuu (1o YUCIIy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O TEIIIOBOMY D (DEKTY);

. XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHUECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/Iast ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLIUiA;

. IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KadyeCTBEHHOIO COCTAaBa,

BO3MOXXHOCTH IPOTCKAHUSA XUMHUYCCKUX npeBpameHHfI B Pa3JIMYHBIX YCIOBUAX,



. BBIYMCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO JIOJIFO
XUMHUYECKOTO 3JIeMEHTa MO (opMmyse COeIMHEHUs, MacCOBYIO JIOJII0 BELIECTBA B PACTBOPE, MPOBOAMTH
pacy€Thl O YPaBHEHUIO XMMHUYECKON PEaKIINK;

. MPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHOW JICITEJIBHOCTH — aHali3 W CHHTE3,
CpaBHEHHUE, 000011IeHre, CUCTEMATH3AIUIO, KJIaCCU(UKAIIHIO, BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBA3EH —
JUISL U3Y4YEHHUS] CBOMCTB BEIIECTB M XUMHUYECKHUX DPEAKLUUN, €CTECTBEHHO-HAY4YHbIE METOJbl MO3HAHUS —
HaOII0IeHNE, M3MEPEHNE, MOJICIIMPOBAHNE, YIKCIIEPUMEHT (pEaTbHBIN M MBICIICHHBIN );

. CJIEJIOBATh TMPaBUIIAM TIOJ30BAHUS XUMUYECKON MOCYI0N U TAOOpaTOPHBIM 000PYI0BaHUEM,
a TakXKe MpaBWJaM OOpalieHHs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKLUUSIMH IO BBIOJHEHUIO
1a00PaTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHHIO M COOMpaHHIO ra3000pa3HBIX BEIIECTB (BOAOpOIA H
KHMCJIOpO/1a), TPUTOTOBJICHUIO PAaCTBOPOB C OMNPENCIEHHONM MaccOBOM J0Jiell pPacTBOPEHHOIO BEIECTBA,
IJIAHUPOBATh U TPOBOAUTH XUMUUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEN U KUCIIOT €

MTOMOIIBI0 UHAUKATOPOB (J1akMyc, heHondTanenH, METHIOPAHK U IPYTHE).

K xoniy obyuenus B 9 KJjacce nmpeIMeTHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUAIOUTNXCS YMEHHI:

. PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHITHI: XUMUYECKHUM AIIEMEHT, aTOM, MOJIEKYJIa,
HOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CJIOYKHOE BEILIECTBO, BAaJEHTHOCTh, 3JIEKTPOOTPULIATENLHOCTD,
CTETEeHb OKUCIICHUS, XUMUUECKasl PEaKIHsl, XUMUUECKas CBsI3b, TEIIIOBOM 3D (PEKT peakuu, MoJib, MOJIIPHBIN
00BEM, PACTBOP, DMEKTPOIUTHI, HEIIEKTPOIMUTHI, DIEKTPOIUTHYECKAs] AUCCOIUAIUS, PEaKIMM HOHHOTO
oOMeHa, KaTalu3aTrop, XMMHUYECKOEe paBHOBECHE, OOpaTHMble W HEOOpaTHMBbIE PEaKIUU, OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEh, OKUCIICHUE U BOCCTAHOBJICHUE, aJIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUUYECKAsl CBS3b (KOBaJIEHTHAsl, MOHHAs, METaJNIM4ecKas), KpUcTalInyeckasi perérka,
KOpPO3Usl METAJNIOB, CIUIABBI, CKOPOCTh XUMHUECKOW PEaKLINU, MPeaebHO qonyctuMas korneHnTpanus [TIJIK
BEILIECTBA;

° HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX HOHATHHU U MIPUMCEHATH 3T IMOHATUA
IIpr OIIMCaHWHU BEIIECTB U UX npeBpameHm‘/'I;

. MCIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUIsI COCTaBiIeHHS (OpMYN BEUIECTB M ypaBHEHUN
XUMHUYECKUX PEaKIUi;

° OMMpEACIIATL BAJICHTHOCTE M CTCIICHB OKHCICHHUA XUMHUYCCKHUX BJICMCHTOB B COCAMHCHUAX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTD BEIIECTB K ONpeAeIEHHOMY Kilaccy COeIMHEHUN o Gpopmysam, BUJ
XHUMHUYECKOU CBSI3U (KOBaHeHTHaH, HOHHas, MeTaJI.HI/I‘-IeCKaSI) B HCOPraHMYCCKUX COCAUHCHUAX, 3apa/] HOHA 110
XUMUYECKOH (opmyse, XapakTep cpenbl B BOJHBIX pPAacTBOpPaxX HEOPTaHUYECKUX COCINWHEHHH, THII
KPUCTAITTNYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMbica [lepumoandeckoro 3akona JI. M. MenaeneeBa u A€MOHCTPUPOBATH €TI0

MOHMMAaHME: OIHUCHIBATh M XapakTepu3oBaTh TabianuHyio (opmy [lepromuyeckoil cucTeMbl XMMHUYECKUX



AJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHAs moArpymnma (A-rpymma)» u «rmodounas noarpymnmna (b-rpymma)y,
MaJible U OOJIBIINE TIEPUOJIBI, COOTHOCHTh 0003HAUCHHSI, KOTOPBIE UMEIOTCS B MEPHOAMYECKON TabiwmIile, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsij sijpa, oouiee
YHCIIO AJIEKTPOHOB M PACHPEICICHHE UX IO 3JEKTPOHHBIM CJIO0SIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B
W3MEHCHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHHH B TpejesiaX MajblX MEPUOJOB M TIABHBIX MOIATPYII C
y4€TOM CTPOCHUS X aTOMOB;

. Kiaccu(UIUpPOBaTh XMMHUYECKHE DJIEMEHTBhl, HEOPraHMYECKHE BEIIEeCTBA, XHUMHYECKHE
peakuu (10 YUCIy U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIUIOBOMY 3(P(EKTy, 0 N3MEHEHHIO
CTETICHEH OKUCIICHUSI XUMHUYECKUX DIIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBAThH) OOIIME U CIIEUU(PUICCKAE XUMUYECKUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIECTB, IOATBEPXKAAs ONHCAHUE TMPUMEpPAMH MOJICKYJSPHBIX W HWOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

. COCTABIISATh YPABHEHHUSI JICKTPOJIMTHUECKOM IUCCOLUAIIMH KUCIIOT, IEJIOUEH U COJICH, TIOTHbIC
U COKpali€HHbIC YpaBHEHUS pEaKIUd HWOHHOTO OOMEHA, YpaBHCHHS pEaKIUi, IMOATBEPIKIAOIINX
CYIIECTBOBAHNE TEHETHUYECKON CBSI3U MEXKIY BEIIECTBAMU PA3IUYHBIX KIaCCOB;

. pacKpbeIBaTh  CYIIHOCTb  OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUH  MOCPEACTBOM
COCTaBIICHHSI AJICKTPOHHOTO OallaHCa ATHX PEaKIuii;

. MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHs, BO3MOXXHOCTHU
MIPOTEKaHHUS XUMHUYECKHX TPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

. BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIO
XMMHUYECKOIro 3JeMeHTa Mo (GopMyse COEAMHEHHs, MacCOBYIO JOJIO BEIIECTBA B PAacTBOpE, MPOBOIUTH
pacuéThl MO0 YpaBHEHUIO XUMUYECKON PEaKIny;

. co0IroAaTh IPpaBUIa MOJIb30BAHMS XUMHUECKOM MTOCY0H 1 1a00paTOpHBIM 000pYAOBaHUEM, a
TaKKe MpaBuIa 0OpaIIeH s C BEIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSIMH 110 BBITIOJTHEHUIO JTa00paTOPHBIX
XMMHUYECKHUX OIBITOB I10 MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (aMMHUaKa M YTJIEKHCIOro ras3a);

. MIPOBOJIUTH PEAKIUH, IOJTBEP’KAAIONINE KAueCTBEHHBIM COCTaB pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUI-, OpOMHUI-, HOIUI-, KapOoHat-, docdar-, CHIMKaT-, Cyiabdar-,
THIPOKCHUI-UOHBI, KATHOHBI AMMOHHS  MOHBI M3yYSHHBIX METAJIOB, PUCYTCTBYIOMINE B BOJHBIX PACTBOpPaX
HEOPraHUYECKUX BEIIECTB;

. IPUMEHSATh OCHOBHBIE OINEpallMy MBICIUTEIHON JIeATeIbHOCTH — aHalIW3 U CHHTE3,
CpaBHEeHHE, 0000IIeHNEe, CUCTEMAaTH3AINIO0, BBISIBICHUE NMPHYUHHO-CIICJCTBEHHBIX CBS3EH — /IS M3YyYeHUS
CBOWCTB BEMIECTB M XWMHUYECKHUX pPEAKINH, €CTeCTBEHHO-HAYYHBIE METO/bl TMO3HAHWS — HAOIIOJCHHE,

U3MEpPEHNUE, MOAEIUPOBAHNE, SKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIH).






TEMATHYECKOE IINTAHUPOBAHUE
o 8 KJIACC

Ne || HammeHoOBaHUWE pa3/iesioB U TEM MPOTPaMMBbI KonmgectBo yacos | OnektpoHHbIe (IU(POBEIC)
n/m Bcero| Konrponsnsie | IIpakTnueckne obpasoBaTesbHbIE PECYPChI
paboThI paboThI
|P3311e.11 1. IlepBoHayaIbHBIE XUMHYECKHE TIOHATHS
1.1 || Xumus — BaxkHast 00J1aCTh €CTECTBO3ZHAHUS 5 0 2 [[BubmuoTexa [JOK
U MPAKTHYCCKOM JCSITEIBHOCTH YEI0BEKa https://m.edsoo.ru/7f41837c]]
1.2 |[BemiecTBa 1 XMMHYECKHE PEAKITUN 15 1 0 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
|I/ITOro 10 pasaeny H 20 H

|Pa3)1e.11 2. BaxxHeiilme npeacTaBUTe/ M HEOPraHMYECKUX BellleCTB

2.1 |Bo3ayx. Kucnopon. [Tonsitue 06 okcumax 6 0 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
2.2 |Bomopon.Ilonsatue o KHCIOTax M COMSIX 8 0 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
2.3 || Boma. PactBopsl. [TonsiTHe 00 OCHOBaHMSIX 5 1 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
2.4 ||OcHOBHBIE KJIaCCHI HEOPTaHUICCKUX 13 1 1 [[BuGmmoTeka [IOK
COCIIMHECHU I https://m.edsoo.ru/7f41837c]]
Hroro no paszneny H 82 H

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx iemeHToB [I. U. MenaeneeBa. CTpoeHue
aToMoOB. XuMHYecKasi CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

3.1 |[[Tepuoanueckuii 3akoH u Ileprognueckas 7 0 0 [[bubmmoreka LIOK
crcTeMa XUMHUYECKUX ameMenToB J1. 1. https://m.edsoo.ru/7f41837c]]
Menpeneesa. CTpoeHue aroma
3.2 |[Xumuueckas cBsi3b. OKUCIUTEIBHO- 9 1 0 [[BubmuoTeka [JOK
BOCCTaHOBUTEIIbHBIEC PEAKIIUU https://m.edsoo.ru/7f41837c]]
Hroro mo pazueny 16 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
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Ne || HammeHnoBaHMe pa3enoB U TeM MPOTrpaMMBbl KonnyecTBo vacos DnekTpoHHbIE (IUPPOBHIE)
n/m Bcero| Konrponsnsie | IIpakTnueckne obpasoBaTesbHbIe PECYPChI
paboThI paboThI
PeszepBHOE Bpems 0 0 0 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[MTPOI'PAMME
e 9KIJIACC
Ne HanMeHoBaHUE pa3IelioB U TEM KonnyectBo yacos DnekTpoHHbIe (LIU(POBHIC)
/11 MIPOTrpaMMBbI Beero|| Konrposbasie || Tlpaktudeckue 00pa3oBaTesbHbIE PECYPCHI
pabdoThI paboTsl
|Pa311e.11 1. BemecTBO M XUMHYECKHE PeaKIUN
1.1 |[ToBTOpeHue U yriaydieHue 3HaHUN 5 1 0 [[bubmuoteka [IOK
OCHOBHBIX Pa3JIesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYIECKIX 5 0 0 [[BubmmoTtexa LIOK
peakiui https://m.edsoo.ru/7f41a636]]
1.3 ||[DnexTpomuTHYecKast TUCCOIUAITUS. 8 1 1 [[BubmuoTexa [JOK
XUMUYECKUE PEaKkIiK B PaCTBOpPaxX https://m.edsoo.ru/7f41a636]]
|I/ITOro 0 pa3jeny H 18 H
|Pa3zle.11 2. HeMmeTa/JIBI M HX cOeTMHEHHS
2.1 ||OGmIast xapaKTepUCTUKA XHUMHUYECKUX 4 0 1 [[BubmmoTteka [IOK
anemeHTOB VIIA-rpymnmesl. ["anorens https://m.edsoo.ru/7f41a636]]
2.2 ||O0mast XxapaKTepUCTHKA XUMHUECKUX i 0 0 [[bubmnoreka LIOK
anemeHTOB VIA-rpymmel. Cepa u eé https://m.edsoo.ru/7f41a636]]
COCTMHEHUS
2.3 ||O0m1as xapaKTepUCTHKA XUMHUECKUX 8 0 1 [[bubmnoreka LIOK
aneMeHTOB VA-rpymisl. A3ot, hochop u https://m.edsoo.ru/7f41a636]]
WX COEIMHEHUS
2.4 ||O6m1ast XxapaKTepUCTUKA XHUMHYECKUX 8 1 2 [[BuGmmoTteka [IOK
aneMeHToB [VA-rpynnsl. Yriuepoa u https://m.edsoo.ru/7f41a636]]
KPEMHHH ¥ UX COCTUHCHUS
Hroro o pasneny H 27 H
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No HanmMeHnoBanwue pa3ienoB U TeM KomnuecTBo uacoB DneKkTpoHHbIE (IIU(PPOBHIE)
/1 MIPOrpaMMBbI Beero| Kontpomshsie || [IpakTideckue 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
|Pa3ne.11 3. Mera/LiIbl H MX COeANHEHHUS
3.1 ||O6mue cBOMCTBA METAIIIOB 4 0 0 [[PubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]
3.2 ||BaxkHelimye MeTauIbl U UX COCIUHCHUS 16 1 2 [[Bubmmoteka LIOK
https://m.edsoo.ru/7f41a636]]
|I/IT0r0 10 pasJeny H 20 H
|Pa3)1eJ1 4. XuMus M OKpy:Kamomas cpeaa
4.1 |BemecTBa 1 MaTepuaibl B )KU3HU YeIoBeka || 3 0 0 [[BuboaunoTeka [JOK
https://m.edsoo.ru/7f41a636]]
|I/IT0r0 10 paszeny H 3 H
PesepBHOE BpeMs 0 0 0 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41a636]]
OBIIEE KOJIMYECTBO YACOB I10 68 4 i
[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No Tema ypoka KonnuectBo yacos ‘ Hara DneKTpoHHBIC IUPPOBHIE
/1 Beero|| KorrponbHbie || [Tpaktuaeckue || 13Y4eHUA o0pa3oBaTeNbHbIE PECyPChHI
paboThI paboThI
1 |[[BBoxusiii UTB.Ilpeamet xumun. Poas | 1 0 0 02.09.24 |([[bubmauoreka IIOK
XMMHHU B )KU3HU YeoBeka. Tema u https://m.edsoo.ru/ff0d210c]]
BeIIECTBA] |
2 |[[IToHsiTHE O METOJAX ITO3HAHKS B 1 0 0 05.09.24 |[[[bubnmoteka [IOK
XUMHH] ] https://m.edsoo.ru/ff0d227¢]]
3 |[[TIpakTrueckas pabora Ne 1 «IIpaBuna 1 0 1 09.09.24 |[[bubmmoTeka [IOK
paboThI B 1ab0paTOPHK U MPUEMBI https://m.edsoo.ru/ff0d23dc]]
oOpailieHus ¢ 1abopaTOpHBIM
obopynoBanuem» UTH]]
4 |[[YucTeie BemecTBa 1 cMecH. CIocoOb 1 0 0 12.09.24 |[[bubimoTeka IIOK
paseeHus cMeceii]] https://m.edsoo.ru/ff0d26ca]]
5 |[[IIpaktuueckas padbota Ne 2 1 0 1 16.09.24 ||[[bubaunoreka [JOK
«Paznenenune cmeceit (Ha mpumepe https://m.edsoo.ru/ff0d28c8]]
OYKCTKH MoBapeHHo conn)» UTH]]
6 |/[[ATOoMBI U MONEKYIIBI]] 1 0 0 19.09.24 |[[bubnunoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢]]
7 ||[[XumHuueckue 31eMeHThl. 3HaK1 1 0 0 23.09.24 |[[bubmuotexa [IOK
(CHMMBOJIBI) XUMHUYECKUX IJIEMEHTOB] ] https://m.edsoo.ru/ff0d2be8]]
8 |[[TIpocTble U CIIOKHBIC BEIIECTRA] ] 1 0 0 26.09.24 |[[bubmmoTeka [IOK
https://m.edsoo.ru/ff0d2a6c¢]]
9 |[[AToMHO-MONEKYIsIpHOE YUueHHE] | 1 0 0 30.09.24 |[[bubmuoTeka LIOK
https://m.edsoo.ru/ff0d2d50]]
10 |[[[3axoH MOCTOSHCTBA COCTaBa BEIECTB. 1 0 0 03.10.24 |[[[bubaunoreka IIOK
Xumuueckas popmyna. BaneHTHOCT https://m.edsoo.ru/ff0d2eae]]
aTOMOB XMUMHYECKHUX JIEMEHTOR] |
11 |[[OTHOCHTENBHAS aTOMHAs Macca. 1 0 0 07.10.24 |[[bubnuoTexa [IOK
OTHOCHTEIbHAS MOJICKY/IsIpHAs Macca]] https://m.edsoo.ru/ff0d323c]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE ITUPPOBBIC

/1 Beero|| Korrponsabie || [Tpaktuaeckue || 13Y4eHUA o0pa3oBaTeNbHbIC PECYPCHI

paboThI paboThI

12 |[[[MaccoBast 107151 XUMHUYECKOTO 1 0 0 10.10.24 ||[[buGmmoTeka [IOK
9JIEMEHTA B COCAMHCHUH ] | https://m.edsoo.ru/ff0d350c]]

13 |[[[KonuuecTBO BemecTBa. Moib. 1 0 0 14.10.24 ||[[buGimoTeka IIOK
MossipHas maccal] https://m.edsoo.ru/ff0d5230]]

14 |[[[DPu3nueckre U XUMUYECKHUE SBICHHUS. 1 0 0 17.10.24 ||[[buGmmoTeka [IOK
XuMmuuecKas peaxiusi]| https://m.edsoo.ru/ff0d37fa]]

15 |[[I[Ipu3Haku U ycaOBHs IPOTEKAHUS 1 0 0 21.10.24 |[[bubnuoTexa LIOK
XUMHYCCKHX PEaKInii]] https://m.edsoo.ru/ff0d3a16]]

16 |[[3axoH coxpaHEHHS MacChl BEIIECTB. 1 0 0 24.10.24 |[[bubmmoTeka [IOK
XUMHUYECKUE YpaBHEHU || https://m.edsoo.ru/ff0d3b88]]

17 ||[[BprauciieHusl KOJIM4eCTBa, MacChl 1 0 0 07.11.24 |[[bubnuotexa LIOK
BEIIIECTBA 10 YPABHEHUSIM XUMHUCCKUX https://m.edsoo.ru/ff0d5708]]
peakiuii]|

18 |[[Kimaccudukamuss XUMHIECKHX 1 0 0 11.11.24 |[[Bubnauoreka [JOK
peakiuii (CoeTMHEHHSI, PA3IIOKCHHUS, https://m.edsoo.ru/ff0d3f34]]
3aMelnieHus, ooMeHa)| |

19 |[[M. B. JIoMOHOCOB — y4E&HBIi- 1 0 0 14.11.24 ||[[Bubmauoreka [JOK
sHIMKIonenuct. O0o0IIeHne U https://m.edsoo.ru/ff0d40c4]]
CcHUCTEMaTH3aIus 3HAHHH | |

20 |[[[KorTpompHas pabora Nel mo Teme 1 1 0 18.11.24 |[[bubmmoTeka IIOK
«BelecTBa 1 XUMUYECKUE PEAKITUI] | https://m.edsoo.ru/ff0d4290]]

21 |[[Bo3myx — cMech ra3oB. CocTaB 1 0 0 21.11.24 |[[bubaunoreka IIOK
Bo3yxa. Kucmopom — aneMeHT u https://m.edsoo.ru/ff0d448e]]
npocrtoe BeuiecTBo. O30H]]

22 |[[Pusnueckre ¥ XUMHUECKHE CBOMCTBA 1 0 0 25.11.24 |[[bubaunoreka IIOK
KHUCTIOpo/ia (peakluy OKUCIICHUS, https://m.edsoo.ru/ff0d4614]]
ropenue). [Torstue 06 oxcugax]|

23 |[[[CriocoOb!I omydYeHHs KUCIIOpOa B 1 0 0 28.11.24 |[[bubmmoTteka [IOK

1ab0paTopuu U MPOMBIIIUIEHHOCTH.
[Ipumenenue kucnoposal|

https://m.edsoo.ru/ff0d497a]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE ITUPPOBBIC
n/m Beero|| Korrponsabie || [Tpaktuaeckue || 13Y4eHUA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI

24 |[[TemnoBoii 3 PeKT XMMUIECKOM 1 0 0 02.12.24 |[[[bubnmoreka [IOK
peaKInu, TOHSITHE O TEPMOXUMHYECCKOM https://m.edsoo.ru/ff0d4790]]
YpaBHEHHH, 3K30- U SHAOTCPMHUUECKUX
peakiusx||

25 |[[[TorumBo (HedTh, yroiab U METaH). 1 0 0 05.12.24 |[[bubmauoreka LIOK
3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a]]
npeaoTBpaIieHus ||

26 ||[[TIpakTyeckas pabora Ne 3 mo Teme 1 0 1 09.12.24 |[[[bubauoreka IIOK
«[Tony4enue u cobupaHue KUCIOPO/Ia, https://m.edsoo.ru/ff0d4ae2]]
usydenue ero coiicte» UTH]]

27 |[[Bomopoa — 3JIEMEHT U IPOCTOE 1 0 0 12.12.24 ||[[bubnaunoreka [JOK
BertecTBo. Haxoxaenue B mpupoe]] https://m.edsoo.ru/ff0d4dd0]]

28 |[[Pusnueckre ¥ XUMHUCCKHE CBOMCTBA 1 0 0 16.12.24 |[[bubimoTeka IIOK
Bojpopoa. [Ipumenenue Bogopoaal] https://m.edsoo.ru/ff0d4dd0]]

29 |[[TIonsiTHE O KHCIOTAX U COMAX]| 1 0 0 19.12.24 |[[bubnuoreka [JOK

https://m.edsoo.ru/ff0d50d2]]

30 |[[[Crioco6b! momyueHust BOAOPOAA B 1 0 0 23.12.24 |[[bubmunoreka LIOK
nabopartopun]] https://m.edsoo.ru/ff0d4dd0]]

31 |[[TIpakTrueckas pabora Ne 4 o Teme 1 0 1 26.12.24 |[[bubmmoTteka [IOK
«[Tomy4enue u cobupanue BoI0poa, https://m.edsoo.ru/ff0d4f42]]
usydenue ero coiicte» UTH]]

32 |[[MomnsipHBIiT 00bEM Ta30B. 3aKOH 1 0 0 09.01.25 |[[bubmmoTeka [IOK
ABorajipo]] https://m.edsoo.ru/ff0d542e]]

33 |[[Beruucnenust oo0béMa, KOINMYecTBa 1 0 0 13.01.25 ||[[bubnuoreka [JOK
BEIIIECTBA ra3a 1o ero H3BeCTHOMY https://m.edsoo.ru/ff0d55a0]]
KOJINYECTBY BEIIECTBA HIIU 00bEMY] ]

34 |[[Beruncienust 00bEMOB ra30B 10 1 0 0 16.01.25 ||[[Bubmauoreka [JOK

YPaBHCHHUIO PCAKIIMN HA OCHOBC 3dKOHA

00BEMHBIX OTHOIIECHUH Ta30B] ]

https://m.edsoo.ru/ff0d5708]]
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Ne Tema ypoxka KonnuecTBo vacoB ‘ [Hata OnekTpoHHbIe HU(POBBIE

/1 Beero|| Korrponsabie || [Tpaktuaeckue || 13Y4eHUA o0pa3oBaTeNbHbIC PECYPCHI

paboThI paboThI

35 |(|[[Pu3nuecKue 1 XUMHUYECKUE CBOMCTBA 1 0 0 20.01.25 |[[[bubamoTreka [IOK
BOJIbI] | https://m.edsoo.ru/ff0d587a]]

36 |[[[CoctaB ocHOBauumii. [ToHsATHE 00 1 0 0 23.01.25 |[[[bubaunoreka IIOK
uHanKaTopax]] https://m.edsoo.ru/ff0d59e2]]

37 ||[[Boma kak pacTBOPUTEIIb. 1 0 0 27.01.25 |[[[bubnmoteka [IOK
HacpltieHHbIe ¥ HEHACHIIIICHHBIC https://m.edsoo.ru/ff0d5b40]]
pacTBOpbL. MaccoBast 105151 BELIECTBA B
pactBope] ]

38 |[[IIpakTuueckas padota Ne 5 mo Teme 1 0 1 30.01.25 |[[bubnuoTexa LIOK
«[IpuroToBieHre pacTBOPOB ¢ https://m.edsoo.ru/ff0d5eba]]
onpeacEHHON MacCOBOM J10J1ei
pactBopéHHoro Bemectsa» UTH]]

39 |[[KonTpombHas pabora Ne2 o Teme 1 1 0 03.02.25 |[[bubmmoTeka [IOK
«Kucnopoza. Bomopoa. Boma»]] https://m.edsoo.ru/ff0d6342]]

40 |[[Oxcumsl: coctaB, KIaccupUKaIUs, 1 0 0 06.02.25 |[[[bubaumoreka IIOK
HOMEHKJIaTypa]] https://m.edsoo.ru/ff0d664e]]

41 |[[ITomyuyeHre U XUMUYECKHE CBONCTBA 1 0 0 10.02.25 ||[[bubaunoreka [JOK
KHCJIOTHBIX, OCHOBHBIX OKCH/I0B]] https://m.edsoo.ru/ff0d664e]]

42 |[[TTonyueHne 1 XUMUYECKHE CBOHCTBA 1 0 0 13.02.25 ||[[bubmmoTexa [JOK
amM(OTEpHBIX OKCHIOB U THIPOKCHIO0B]] https://m.edsoo.ru/00adb33c]]

43 |[[OcHoBaHus: coCTaB, KIacCUPUKALINS, 1 0 0 17.02.25 ||[[buGmmoTeka IIOK
HOMEHKJIaTypa]] https://m.edsoo.ru/ff0d67ca]]

44 |[[TTomyuyeHrEe U XUMUYECKHE CBONCTBA 1 0 0 20.02.25 |[[bubmuoTeka LIOK
OCHOBaHUi|] https://m.edsoo.ru/ff0d67ca]]

45 |[[[KucnoTsl: cocTaB, KiaccupUKaIus, 1 0 0 24.02.25 |[[bubmmoTeka [IOK
HOMEHKJIaTypal]] https://m.edsoo.ru/ffOdfee2]]

46 |[[[TomyueHUEe U XUMUYECKHE CBONCTBA 1 0 0 27.02.25 |[[bubmuoTexa [IOK
KHCIOT]] https://m.edsoo.ru/ffOdfee2]]

47 |[[[Conu (cpenHUE): HOMEHKIIATYPA, 1 0 0 03.03.25 |[[bubmmoTeka [IOK

CrocoObI oyueHus ||

https://m.edso00.ru/00ad9474]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE ITUPPOBBIC

/1 Beero|| Korrponsabie || [Tpaktuaeckue || 13Y4eHUA o0pa3oBaTeNbHbIE PECYPChHI

paboThI paboThI

48 |[[[Xumuueckue CBONCTBA CPETHIX 1 0 0 06.03.25 |([[bubauoreka IIOK
coJeit]] https://m.edsoo.ru/00ad9ch?2]]

49 |[[ITpakTrueckas pabota Ne 6. Penienue 1 0 1 10.03.25 ||[[bubaunoreka [JOK
9KCIICPUMEHTAJIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/00ad9b7c]]
«Baxnenmmue Kiaccel HEOPraHM4ECKUX
coeaunenuii» UTH]]

50 |[[I'eneTnueckast cBsi3b MEXy Kiiaccamu || 1 0 0 13.03.25 ||[[bubaunoreka [JOK
HEOPraHUYECKUX COCTUHEHUH] ] https://m.edsoo.ru/00ad9a50]]

51 |[[O6o6mienue u cucTeMaTH3anus 1 0 0 17.03.25 ||[[bubaunoreka [JOK
3HaHUH] | https://m.edsoo.ru/00ad9ch?2]]

52 |[[KontponbsHas pabota Ne3 o Teme 1 1 0 20.03.25 |[[[bubaunoreka IIOK
"OCHOBHBIC KJIACChI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9ela]]
coequHeHUI" ||

53 |[[TIepBble MOMBITKH KJIacCH(DUKAITHH 1 0 0 31.03.25 |[[bubmmoTeka [IOK
XUMHYECKHX 3JIeMeHTOB. [ToHsATHE O https://m.edsoo.ru/00ad9ffa]]
rpynmnax CXOJHbIX 3JIEMEHTOB] ]

54 |[[Tleproanueckuii 3aKOH 1 1 0 0 03.04.25 |[[bubnuoTexa [IOK
[leproanyeckast CHCTEMa XUMHUYIECKUAX https://m.edsoo.ru/00ada52c]]
snemenToB J[. . MenneneeBal ]

55 |[[TIepuoabl, TpyIIIbL, TOATPYIIIH | ] 1 0 0 07.04.25 |[[bubmuoTexa LIOK

https://m.edsoo.ru/00ada52c]]

56 |[[CTpoenue aromoB. CocTaB aTOMHBIX 1 0 0 10.04.25 ||[[BubmauoTreka [JOK
sinep. M3orombl]] https://m.edsoo.ru/00ada342]]

57 |[[CtpoeHHe 251eKTpOHHBIX 000JI0UEeK 1 0 0 14.04.25 ||[[bubmuoTexa LJOK
aToMOB 351eMeHTOB [leproauueckoit https://m.edsoo.ru/00ada6bc]]
cuctemsl J[. 1. MenpaeneeBal ]

58 |[[XapakTepucTHKa XUMHUIECKOTO 1 0 0 17.04.25 ||[[Bubmuoreka [JOK

2JIEMEHTA TI0 €0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menneneenal|

https://m.edsoo.ru/00ada824]]
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[TPOI' PAMME

No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE ITUPPOBBIC
/1 Beero|| Korrponsabie || [Tpaktuaeckue || 13Y4eHUA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
59 ([[3nauenue Ileproguyeckoro 3akoHa 1 0 0 21.04.25 |[[[bubnmoreka [IOK
JUIsl pa3BUTHS HayKH U nipaktuku. /1. U. https://m.edsoo.ru/00ada96e]]
MenneneeB — y4€HbIH, ITE1aror u
rpakJIaHuH ||
60 ||[[DnekTpooTpHUIIaTeIHHOCTH ATOMOB 1 0 0 24.04.25 |[[bubmuoTeka LIOK
XHMHYECKHX 3JICMEHTOB] | https://m.edsoo.ru/00adaab8]]
61 |[[MoHHas XuMUYECKas CBSI3b]] 1 0 0 28.04.25 |[[bubnuotexa LIOK
https://m.edsoo.ru/00adac34]]
62 |[[KoBasieHTHas MOJIspHAS XUMHYECKas 1 0 0 05.05.25 |[[bubnuoTexa LIOK
CBs3b] ] https://m.edsoo.ru/00adaab8]]
63 |/[[KoBasienTHas HEMOIsApHAS 1 0 0 12.05.25 ||[[Bubauoreka [JOK
XHMHYECKast CBA3b]] https://m.edsoo.ru/00adaab9]]
64 |[[CteneHb OKUCICHHUS | 1 0 0 15.05.25 ||[[bubaunoreka HOK
https://m.edsoo.ru/00adae28]]
65 ||[[ OGoO0mIeHre U cucTeMaTU3aIus 1 0 0 19.05.25 ||[[bubaunoreka [JOK
3HaHUH] | https://m.edsoo.ru/ff0d61c6]]
66 |[[[KouTposabHas pabora Ned o Teme 1 1 0 22.05.25 |([[bubmauoreka [IOK
«Ctpoenue aroma. XuMUYeCKast https://m.edsoo.ru/00adb486]]
CBSI3b»||
67 |[[OxucIuTEeIbHO-BOCCTAHOBUTCIIHHBIC 1 0 0 26.05.25 |[[[bubaunoreka IIOK
peakmuu]| | https://m.edsoo.ru/00adb076]]
68 |[[OxucnuTeau U BOCCTAHOBUTEIH] | 1 0 0 [[BuoauoTeka [JOK
https://m.edsoo.ru/00adb076]]
|I[06aBI/ITL CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
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9 KJIACC

Ne Tema ypoxka KomnuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE

n/n Beero| Kontponssie || TIpaxTuueckue || A3YI€HHS o0pa3oBaTeNbHbIC PECYPCHI

paboThI paboThI

1 ||[[Beomnsiit UTBH. [lepuoanueckuii 1 0 0 03.09.24 |[[bubmunoreka LIOK
3akoH. [leproanueckas cuctema https://m.edsoo.ru/00adb59¢]]
XUMHUYECKUX 3jiemeHToB J[. 1.

Menpeneenal|

2 |[[3akoHOMEpPHOCTH B U3BMEHEHUU 1 0 0 05.09.24 |[[bubnuotexa LIOK
CBOMCTB XUMHUYECKHX 3JICMECHTOB https://m.edsoo.ru/00adb6b6]]
MEPBBIX TPEX MEPUOIOB] ]

3 |[[Knaccuduxaims 1 HOMEHKIATypa 1 0 0 09.09.24 |[[bubnuotexa LIOK
HEOPraHUYECKUX BEIICCTB]] https://m.edsoo.ru/00adb7e2]]

4 |[[Buapl XUMHUECKOM CBSI3U U THIIBI 1 0 0 12.09.24 |[[bubnunoreka [JOK
KPUCTAUTHYECKUX PEmIETOK] ] https://m.edsoo.ru/00adbac6]]

5 |[[KonTponsHas pabota Nel mo teme 1 1 0 16.09.24 ([[]

«[ToBTOpEHUE U yrirydiaeHne 3HaHUi
OCHOBHBIX Pa3JIeNioB Kypca 8 kiaccan]]

6 |/[[Kmaccupukammst XUMUIECKIX 1 0 0 19.09.24 ||[[Bubmuoreka [JOK
peaKIuii 10 Pa3IUYHBIM IPU3HAKAM | | https://m.edsoo.ru/00adbcb0]]

7 ||[[[ToHsiTHE O CKOPOCTH XMMHYECKOM 1 0 0 23.09.24 |[[[bubaunoteka IIOK
peakiuu. [IoHATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a]]
TETEPOreHHBIX PEAKIMSIX | ]

8 ||[[TIoHsATHE O XMMHYECKOM PaBHOBECHUH. 1 0 0 26.09.24 |[[bubmmoTteka [IOK
®DaKTOpHkI, BIUSIONIUE HA CKOPOCTh https://m.edsoo.ru/00adc28c]]
XUMHYECKON PEeaKIMH U TIOJIOKEHUE
XUMHUYECKOTO paBHOBECHS | |

9 ||[[OxucnuTenbHO-BOCCTAHOBUTEILHBIE 1 0 0 01.10.24 |[[bubmuoTexa [IOK
peaxiumn|| https://m.edsoo.ru/00adcade]]
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Ne Tema ypoxka KonnuecTBo vacoB ‘ [Hata DOneKTpoHHbIe IU(pPOBHIE

/1 Beerol|| Korrponbabie || [Tpaktiaeckue || 13Y4eHUA o0pa3oBaTeNbHbIE PECYPChHI

paboThI paboThI

10 |[[[CocTaBneHnE OKUCTUTETHHO- 1 0 0 03.10.24 |[[[bubnmoTreka [IOK
BOCCTaHOBUTEJIbHBIX PEAKI[Ui METOIOM https://m.edsoo.ru/00ae0d0a]]
AJIEKTPOHHOTO OanaHcal]]

11 |[[[Teopus 31EKTPOIUTHUECKON 1 0 0 08.10.24 |[[[bubamoTreka [IOK
nuccorranuu. CUIbHbBIE U ClTa0ble https://m.edsoo.ru/00adcd68]]
SJIEKTPOJIUTHI| |

12 |[[[MoHHBIC ypaBHEHUS peaKiuii]] 1 0 0 10.10.24 ||[[bubaunoreka [JOK

https://m.edsoo.ru/00add448]]

13 |[[[XuMuueckue cBOMCTBA KUCIOT U 1 0 0 15.10.24 ||[[bubaunoreka [JOK
OCHOBAaHHI B CBETE MPEACTABICHUH 00 https://m.edsoo.ru/00add5d8]]
SJIEKTPOJIUTUYECKON JUCCOIMALINH | ]

14 |[[[XuMuueckue cBOWCTBA COJICH B CBETE 1 0 0 17.10.24 ||[[bubnunoreka [JOK
HPE/ICTABICHUIN 00 AIICKTPOIUTUICCKON https://m.edsoo.ru/00add8b2]]
Jcconuanuu]| |

15 |[[[TonsiTHE O THApPONM3E Cconeid]] 1 0 0 22.10.24 |[[bubmuoTexa [IOK

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

16 [[[[OGo01IeHne u cucTteMaTru3amnus 1 0 0 24.10.24 |[[bubnuoTexa [IOK
3HaHUH] | https://m.edsoo.ru/00addd12]]

17 |[[TTpakTuueckas padota Ne 1. «Pemenue| 1 0 1 05.11.24 |[[bubaunoreka IIOK
9KCIIepUMEHTANbHBIX 331au» UTH]] https://m.edsoo.ru/00addbfa]]

18 |[[KonTponbHas paboTta Ne2 o Teme 1 1 0 07.11.24 |[[bubmnoreka LIOK
«DNEKTPOIIUTHYECKAS TUCCOIIHAITHSL. https://m.edsoo.ru/00addecO]]
XUMUYECKUE PEeaKIIMU B PacTBOpax»]|

19 |[[OOmias xapakTepuUCTHKA T'aJOT€HOB. 1 0 0 12.11.24 ||[[bubmuoTexa LJOK
XUMHYECKUE CBOMCTBA Ha MPUMEPE https://m.edsoo.ru/00addfe2]]
xjopal]]

20 |[[[XmopoBomopoa. ConstHast KHCIIOTa, 1 0 0 14.11.24 |[[Bubmuoreka [JOK

XUMHYECKHE CBOICTBA, MOJIyUYCHNE,
npuMeHeHue] |

https://m.edsoo.ru/00ade104]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE ITU(POBBIC

/1 Beerol|| Korrponbabie || [Tpaktiaeckue || 13Y4eHUA o0pa3oBaTeNbHbIE PECYPChHI

paboThI paboThI

21 ||[[ITpaxTuueckas padota Ne 2 mo Teme 1 0 1 18.11.24 ||[[buGmmoTeka IIOK
«[TomyueHue COMTHON KUCIIOTHI, https://m.edsoo.ru/00ade348]]
usyuenue e€ cBoiictey UTH]]

22 ||[[Beraucienus mo ypaBHEHUSM 1 0 0 21.11.24 |[[bubnmoteka [IOK
XUMHYCCKHX PEaKIUii, eClIi OJIUH U3 https://m.edsoo.ru/00ade488]]
pEareHToB JIaH B U30bITKE] |

23 ||[[O0m1as xapakTepuCTHUKa JIEMEHTOB 1 0 0 26.11.24 |[[bubnuotexa LIOK
VIA-rpymmbi]] https://m.edsoo.ru/00ade64a]]

24 |[[AnnoTporHble MOAU(PUKAIIMH CEPHI. 1 0 0 28.11.24. ||[[bubmuoTeka [IOK
HaxosxeHue cepbl U €€ COSTUHCHUN B https://m.edsoo.ru/00ade64a]]
npupojae. XuMUUECKHE CBOMCTBA cephbl] |

25 |[[[CepoBomopon, cTpoeHue, pusuueckue | 1 0 0 03.12.24 |[[bubnuoTexa LIOK
U XUMHYECKHE CBOMCTBA] | https://m.edsoo.ru/00ade802]]

26 ||[[Oxcumbl ceprl. CepHasi KUCIIOTA, 1 0 0 05.12.24 |[[bubmmoTeka [IOK
(du3nUecKre U XUMHYECKHE CBOWCTBA, https://m.edsoo.ru/00adea28]]
npuMeHeHue] |

27 ||[[Xumuueckue cBOWCTBA 1 0 0 10.12.24 ||[[bubnunoreka [JOK
KOHIICHTPUPOBAHHOM CEPHOI KHCIIOTHI] | https://m.edsoo.ru/00ad9cb?2]]

28 ||[[Xumuueckne peakIium, JeKaIlre B 1 0 0 12.12.24 |[[bubmmoTeka IIOK
OCHOBE ITPOMBIIINIEHHOTO CIIOcO0a https://m.edsoo.ru/00adec8a]]
MIOJIy4EHUS] CEPHON KUCIIOTHI.

XUMUYECKOE 3arpsi3HeHNE
OKpYKaroIleu cpelibl COETUHEHUSIMH
cepbl] |

29 |[[Beruncienue MaccoBoOi 10JIM BBIXOJA 1 0 0 17.12.24 ||[[bubnuoreka [JOK
NPOYKTa PeaKium| ] https://m.edsoo.ru/00adec8a]]

30 |[[[Obmas xapakTeprCTHKA SIIEMEHTOB 1 0 0 19.12.24 |[[Bubauoreka [JOK

VA-rpynnsl. A30T, paclipoCTpaHEHHE B
npupojie, GU3NYECKue 1 XUMHUYECKHE

CBOMCTBA] |

https://m.edsoo.ru/00adeea6]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE ITU(POBBIC

n/n Beerol|| Korrponbabie || [Tpaktiaeckue || 13Y4eHUA o0pa3oBaTeNbHbIE PECYPChHI

paboThI paboThI

31 ([[[AMMmuak, ero pusndeckue u 1 0 0 24.12.24 |[[bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA, MOJIyYCHHE U https://m.edso0.ru/00adf004]]
npuMeHeHuel| |

32 ||[[Comn amMoOHUs, (hU3UIECKUE U 1 0 0 26.12.24 |[[bubnmoreka [IOK
XUMHUYCCKHE CBOMCTBA] | https://m.edsoo.ru/00adb33c]]

33 |[[[TIpakTuueckas padora Ne 3 o Teme 1 0 1 09.01.25 |[[bubmuoTeka LIOK
«[Tony4yeHne aMMuaKa, M3ydeHHUE ero https://m.edsoo.ru/00adf180]]
csoiicte» UTH]]

34 |[[[A3oTHas kucioTa, e€ GU3nIecKue u 1 0 0 14.01.25 ||[[bubnunoreka [JOK
XUMHYCCKHE CBOMCTBA] ] https://m.edsoo.ru/00adf306]]

35 |[[[Mcnionp30BaHUE HUTPATOB U COJICH 1 0 0 16.01.25 ||[[Bubauoreka [JOK
aAMMOHHS B KQUECTBE MUHEPAIBbHBIX https://m.edsoo.ru/00adf518]]
yno0peHuii. XuMU4eCcKoe 3arpsi3HeHNE
OKPY’KaromIel Cpeibl COSTMHECHUSIMH
aszoral]

36 |[[[Docdop. Oxcun pochopa (V) u 1 0 0 21.01.25 |[[bubmmoTeka [IOK
docdopHas KucI0Ta, PU3HIECKHE U https://m.edsoo.ru/00adf68a]]
XUMUYECKHE CBOWUCTBA, MOTy4YeHune] |

37 |[[Ucnonb3oBanue pocdaros B kauectBe | 1 0 0 23.01.25 |[[bubmaunoreka LIOK
MHHEPAITBbHBIX YI0OpEHHIA. 3arpsi3HEHUE https://m.edsoo.ru/00adfc20]]
npUpoaHO cpenbl hocharamu]]

38 |[[Yraepon, pacipocTpaHeHHE B 1 0 0 28.01.25 |[[bubmunoreka LIOK
npupoie, GU3NIECKUE U XUMUICCKUE https://m.edsoo.ru/00adfd9c]]
CBOMCTBA] |

39 |[[[Okcuap! yraepona, ux GU3NUECKUE U 1 0 0 30.01.25 |[[bubmunoreka LIOK
XUMHYECKHE CBOMCTBA. DKOJOTHYECKUE https://m.edsoo.ru/00adfebe]]
po0JIeMbl, CBSA3aHHBIE C OKCHUIIOM
yraepoza (IV)]]

40 |[[[YronbHas kuciaoTa v €€ conu|| 1 0 0 04.02.25 |[[[bubaunoreka IIOK

https://m.edso0.ru/00ae006c¢]]
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Ne Tema ypoxka KonnuecTBo vacoB ‘ [Hata DOneKTpoHHbIe IU(pPOBHIE

/1 Beerol|| Korrponbabie || [Tpaktiaeckue || 13Y4eHUA o0pa3oBaTeNbHbIE PECYPChHI

paboThI paboThI

41 |[[TIpakTraeckas pabota Ne 4 o Teme 1 0 1 06.02.25 |[[[bubamoreka [IOK
"[TonyueHue yriIeKucaoro rasa, https://m.edsoo.ru/00ae027¢e]]
usydenue ero coiicts” UTH]]

42 |[[TIepBoHauanbHBIC TOHATHS 00 1 0 0 11.02.25 ||[[bubmmoTeka IIOK
OpPraHUYeCKUX BEIICCTBAX KaK O https://m.edsoo.ru/00ae054¢]]
COCMHEHUSX yriepoa]|

43 |[[[KpemHuii u ero coenuHeHus || 1 0 0 13.02.25 ||[[bubaunoreka HOK

https://m.edsoo.ru/00ae080a]]

44 |[[ITpakTuueckas pabota Ne 5. Pemenue 1 0 1 18.02.25 ||[[bubaunoreka [JOK
IKCIIEPUMEHTAILHBIX 33/1a4 [0 TEME https://m.edsoo.ru/00ae0bf2]]
«BaxHeiinme HeMeTaIbl U UX
coenunenus» UTH]]

45 |[[KonTponbHas padota Ne3 o teme 1 1 0 20.02.25 |[[bubmmoTeka LIOK
«BakHeiinmne HeMeTasIbl U UX https://m.edsoo.ru/00ae0e18]]
COCTUHCHUS] |

46 |[[OO0mas xapaKTepruCcTHKa XUMUIECKIX 1 0 0 25.02.25 |[[bubmmoTeka [IOK
2JIEMEHTOB — METAJIJIOB. https://m.edsoo.ru/00ae103¢e]]
MeTtamudeckast CBsI3b U METaJUTHYECKast
KpUCTAITTMYECKasl peIIéTKa.
®dusnyecKkue CBOMCTBA METAILIOB] |

47 |[[Xumudeckre CBONCTBA METAJLIOB. 1 0 0 27.02.25 |[[bubmuoTexa [IOK
DIEKTPOXUMHUECKHUI PsijT HATPSKEHU I https://m.edsoo.ru/00ae1156]]
MeTasuioB]|

48 |[[O6mmue criocoObl MOTyYeHUS 1 0 0 04.03.25 |[[bubmuoTexa [IOK
metamuioB. CruiaBel. Beraucienus mo https://m.edsoo.ru/00ae1156]]
YpaBHEHUSAM XUMHUYECKUX PEaAKIIU,
€CITM OJIH U3 PEareHTOB COJEPIKUT
npumecu|]

49 |[[[TonsiTHe O KOPPO3UU METAIIOB] | 1 0 0 06.03.25 |[[bubmuoTexa [IOK

https://m.edso0.ru/00ae1278]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE ITU(POBBIC
/1 Beerol|| Korrponbabie || [Tpaktiaeckue || 13Y4eHUA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
50 |[[LLIemouynBIe MeTaLTBI] ] 1 0 0 11.03.25 ||[[bubmmoTeka IIOK
https://m.edsoo.ru/00ae14b2]]
51 |[[Okcuabl U TUIPOKCUIBI HATPUS U 1 0 0 13.03.25 ||[[bubaunoreka [JOK
Kajus| | https://m.edsoo.ru/00ae14b2]]
52 |[[LLlerouHO3EMENBHBIE METAIIIIBI — 1 0 0 18.03.25 ||[[bubmmoTeka IIOK
KaJIbIIMH U MarHui | https://m.edsoo.ru/00ae15e8]]
53 |[[BaxkHeimme coequHEHUS KaTbIns || 1 0 0 20.03.25 |[[bubnuoTexa LIOK
https://m.edsoo.ru/00ae15e8]]
54 |[[O6o01menue 1 cucTeMaTH3aus 1 0 0 01.04.25 [[1]
3HAHU | |
55 |[[[’K&cTkoCcTh BOJIBI 1 CLIOCOOBI €6 1 0 0 03.04.25 |[[bubnuoTexa LIOK
ycTpaHeHus || https://m.edso0.ru/00ae1886]]
56 |[[[IIpakTuueckas padbota Ne 6 mo Teme 1 0 1 08.04.25 |[[bubnuotexa LIOK
"YKEcTKOCTh BOJIBI M METO/IBI €€ https://m.edsoo.ru/00aelae8]]
ycrpanenusn" UTH]]
57 |[[[AnromuHmMiA] | 1 0 0 10.04.25 ||[[bubnuoreka [JOK
https://m.edsoo.ru/00aelc64]]
58 |[[AmdoTepHBIe CBOWCTBA OKCHIA H 1 0 0 15.04.25 ||[[Bubmauoreka [JOK
THJIPOKCUA] | https://m.edsoo.ru/00aelc64]]
59 ([[PKene3o]] 1 0 0 17.04.25 ||[[BubmmoTeka IIOK
https://m.edsoo.ru/00ae1d86]]
60 |[[[Oxcumbl, THAPOKCUABI M COJIH XKele3a 1 0 0 22.04.25 |[[bubauoreka IIOK
(1) m xenesa (II1)]] https://m.edso0.ru/00ae35e6]]
61 ([[[O600menne 1 cucTeMaTu3aIus 1 0 0 24.04.25 ([
3HaAHUMH ||
62 |[[[IpakTuueckas pabora Ne 7. Pemenue 1 0 1 06.05.25 |[[bubmaunoreka LIOK

SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«Ba)xHel1me MeTaJuIbl U X
coenunenus» UTH]]

https://m.edsoo.ru/00ae3de8]]
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[TPOT'PAMME

Ne Tema ypoxka KonnuecTBo vacoB ‘ [Hata DOneKTpoHHbIe IU(pPOBHIE
/1 Beerol|| Korrponbabie || [Tpaktiaeckue || 13Y4eHUA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
63 ||[[Bpraucienus mo ypaBHEHUSAM 1 0 0 13.05.25 ||[[bubmmoTeka [IOK
XUMHYCCKHX PEaKIUii, €CIIi OJIUH U3 https://m.edsoo.ru/00ae1750]]
peareHTOB JIaH B U30BITKE WIN
COJICPKUT IpUMeCcH. Beraucienus
MacCOBOM J0JIH BBIXO0JIa MPOYKTa
peakiuu| |
64 ([[O600menne u cucTemMaTu3anus 1 0 0 15.05.25 ([[]
3HAHU | |
65 |[[KonTposnbHas padora Ned o Teme 1 1 0 20.05.25 ||[[]
«BaxHenme MeTaJlyIbl U UX
COCTMHEHUS] |
66 ||[[BemecTBa u marepuaisl B 1 0 0 22.05.25 |[[bubmmoTeka [IOK
MIOBCEIHEBHOM KU3HU YeIIOBEKa] | https://m.edso0.ru/00ae3f50]]
67 |[[XuMHuueckoe 3arps3HEHUE 1 0 0 [[bubmuoteka [IOK
OKpYKaroIien cpepl|] https://m.edsoo.ru/00ae4270]]
68 ||[[Ponp xuMuu B pereHUH 1 0 0 [[BubmuoTexa [JOK
9KOJIOTUYECKUX MPOoOIIeM] | https://m.edsoo.ru/00ae4270]]
|I[06aBI/ITL CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
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