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MAOY "Cpennss mikosia Ne 3"

ynkr 2.1. OcHoBHOM 00pa30BaTeILHOM

MPOrpaMMbl OCHOBHOI'O 00111ero0 00pa30BaHus

(B COOTBETCTBHUU C q)eﬂepaﬂbHI)IM TOCyJdapCTBCHHBIM
00pa3oBaTeIbHBIM CTAaHIAPTOM CPEIHEro 00IIero
00pa3oBaHMs, YTBEPKIEHHBIM IIPUKA30M
Munnpocsenienust ot 31.05.2021 Ne 287

«O0 yTBepx1eHUH (PenepatbHOTO rocy1apCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO O0ILIEro
00pa3oBaHus»; MprUKaza MUHIPOCBEIICHUS OT
18.05.2023 Ne 370 «O06 yTBepxkaeHuu ¢eaepanbHoi
00pa3zoBaTebHON MTPOrpaMMbl OCHOBHOT'O OOIIIETO
00pa3oBaHUs»), YTBEPXKIEHHOM MMPUKA30M JUPEKTOPa
MAOY «Cpennss mxomna Ne3» 0130.08.2023 Ne 420
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MHNOACHUTEJIBHAS 3AIIMCKA

ITporpaMMa o XuM1M Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMsI COCTaBIEHA HA OCHOBE !

. ®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit Deaepanumy;
. npukaza MunmnpocBemeHuss ot 31.05.2021 Ne 287 «O06 yrBepxkaeHUH (eaepalbHOTO
rocy/1apCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIEr0 00pa3oBaHuUs»;

. npukaza Munnpocsemenus ot 18.05.2023 Ne 370 «OO6 yrBepxkaeHuu deaepaibHON
o0pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs;

. npukaza Munnpocsemerus ot 22.03.2021 Ne 115 «O6 yrBepxnaenun llopsinka opranuzanuu u

OCYILECTBIICHHS 00pa30BaTEIbHOM JIEATEILHOCTH 110 OCHOBHBIM 001I€00pa30BaTeIbHBIM ITPOrpaMMaM —
o0pa3oBaTeNbHBEIM TpOTpaMMaM HaudajdbHOTO OOINEro, OCHOBHOTO OOIIEro M CpeaHero OOIIero
00pazoBaHUs Y,

. Konnenuun npenoaaBanust yaeOGHOTO IpeaMeTa « XUMHU;
. Konuenuuu skonornyeckoro oopazoBaHus B ccTeMe 0011ero 00pa3oBaHus;
. CII 2.4.3648-20 «CaHuTapHO-31IUAEMHOIOIMYECKHE TPeOOBaHMsI K OPraHU3alUsIM BOCIIMTAHUS U

oOy4deHHs, OTIbIXa U O3J0POBICHUS JIETEH U MOJOJEKH», YTBEP)KIECHHBIX MOCTAHOBIEHUEM TJIaBHOTO
canuTapHoro Bpaya oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['urnennveckue HOPMATUBBI U TPeOOBaHUSI K OOECIICUEHUIO OE30MaCHOCTH
U (unu) Ge3BPEeIHOCTH ISl YeloBeKa (DaKTOPOB CpPEIbl OOMTaHUS», YTBEP)KICHHBIX MOCTAHOBICHHEM
[JIaBHOTO caHuTapHoro Bpaya ot 28.01.2021 Ne 2;

. [Ipyka3 MyHHULMIAIBHOIO AaBTOHOMHOIO 001Ie00pa3oBaTeapbHOro yupexjaeHus «CpeaHss
obmieoOpaszoBarenbHas mkoia Ne3» «O0 yrBepxaenun padouux mporpammy» ot 30.08.2023 Ne 420.
. benepanpHON pabodeil mporpaMMBI 10 YIeOHOMY MpeaMeTy « XUMUS

[IporpamMma mo xumuu Ja€T NpEACTaBICHUE O LIETSAX, OOIIel cTpaTerud OO0y4YeHHs, BOCIUTAHUS U
pa3BUTHUS OOYYarOIIMXCS CPEACTBAMHU Y4YEOHOIO IpPEIMETa, YCTAaHABIMBAET 005A3aTEIbHOE IPEIMETHOE
coJiepKaHue, IPeAyCMaTPUBAET PACIIPEEIICHHE €r0 M0 KJ1accaM U CTPYKTYpUPOBAHUE 10 pa3ziesiaM U TeMam
MpOrpamMMBbl 10 XUMUH, OINpPEACNISIeT KOJWYECTBEHHbIE M KAaYECTBEHHBIE XAPAKTEPUCTUKHU COJIEPIKAHUS,
PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUEHHUSI XUMUHU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKHU Y4eOHOro Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yUaroInXcs, ONpeesieT BO3MOXHOCTH
npeaMeTa s peaau3anuu TpeOoBaHMid K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON MPOrpPaMMBI
Ha ypOBHE OCHOBHOI'O 00Iero oOpa3oBaHUs, a TakKe TPEOOBAHHWI K pe3yibTaTaM OOYYEHHS XMMUU Ha
YpOBHE IMeNeil u3ydeHHs TMpeAMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOW AESITEThHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COIePKAHUS.

3HaHME XUMHUHM CIYKUT OCHOBOM s (OpMHUPOBAHHS MHPOBO33pEHUS O0Oydarolerocsi, ero
MPE/ICTABICHU O MaTepUaTbHOM E€IUHCTBE MHPA, BAXKHYIO pOJIb HUIPalOT (OPMHUPYEMBbIE XHUMHEH
MPEJICTABICHUS O B3aMMOIPEBPAICHUSIX YHEPTUU M 00 DBOJIOIUHU BEIIECTB B MPHUPOJIE, O MYTIX PELICHHS
MI00aTBHBIX TPOOJIEM YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOU, TMUIICBON U
9KOJIOTHYECKOH 06€30MacHOCTH, IPOOIIeM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3aiiii BOZMOXKHOCTEH [k caMopa3BUTUS U (POPMHUPOBAHUS KYIbTYPhI TNYHOCTH,
e€ oOmielt u GyHKIIMOHATBLHON TPaMOTHOCTH,

BHOCHT BKJIaJ] B (G OPMHUPOBAHNE MBIIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH 00YyJarOIINXCsl, HABBIKOB UX
CaMOCTOSITEIbHOW  y4eOHOW JESATEIBHOCTH, OKCIEPUMEHTAIBHBIX M HCCICIOBATEIbCKUX YMEHUH,
HEOOXOIUMBIX KaK B MMOBCETHEBHOM JKU3HH, TaK U B IPO(ECCUOHATLHOM NesITeIbHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI IIEJTOCTHOTO B3IJIsIIa Ha
€MHCTBO MIPUPOJIBI u YeJioBeKa, ABIISIETCS OTBETCTBEHHBIM 3Tanom
B (popMHUpOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yUYaOIINXCS,;

crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
pUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTMYECKOE 00pa3oBaHHe 00Yy4arOIIUXCs.

JlanHble HAmpaBlieHUsT B OOYYEHUM XUMHUU OOECIIEUMBAIOTCS CHEIU(PUKON ColepiKaHus y4eOHOTO
npeaMeTa, KOTOPBIN SIBJISIETCS MeNaroruyeck aJarnTHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKd XUMHUH Ha
ONpeNIeIEHHOM 3Tarne €€ pa3BUTHSL.



Kypc Xxumunm Ha ypoBHE OCHOBHOTO 00mero oOpa3oBaHUs OpPHEHTUPOBAH Ha OCBOEHHE
00y4aroIKUMUCS CUCTEMBI IEPBOHAYATBHBIX MOHATHI XMMHH, OCHOB HEOPTaHNYECKOW XMMHUU M HEKOTOPBIX
OT/IEJIbHBIX 3HAYMMBIX MOHATUI OpraHUYeCcKOi XUMUH.

CrpyKTypa couepkaHus MPOrpaMMBbI IO XMMHUHU C(OPMHUPOBAHA HA OCHOBE CHCTEMHOT'0 MOJX0/1a K €€
u3yueHuto. CojepkaHue CKIIAIbIBACTCS U3 CUCTEMbl MOHATHH O XMMHYECKOM 3JEMEHTE M BELIeCTBE U
CHCTEMBI MOHATUH O XMMUYECKOH peakiuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OPTaHW30BaHBI MO MPUHIUITY
II0CJIEI0BATEIHOTO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKHUX MPEACTaBIECHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUY€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHHUs O CTPOCHUHU aTOMa U XUMHUYECKOH CBA3H;

— NpeACTaBICHUN 00 3JIEKTPOIUTUYECKON AUCCOLUAIMH BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKU IOJYYEHHBIX U OCMBICICHHBIX
(baxTOB, pa3BUBAIOTCS TOCIEOBATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BHITIOMHSSA (QYHKIIUN OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH IPAKTMYECKOIO IPUMEHEHHs] M IOJTy4EHUs
M3Y4aeMbIX BEIIECTB.

OcBoeHue mporpamMMbl M0 XMMHH CIHOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHHUS O XUMHYECKOM
COCTaBJISIOLIEH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJIbl, LIEHHOCTHOI'O OTHOLIEHUS K
Hay4YHOMY 3HaHUIO U METOJ/laM I03HaHUs B Hayke. M3yueHne XMMUU IPOMCXOIUT C IPUBJICUEHUEM 3HAHUI
U3 paHee U3yYeHHBIX y4eOHbIX npeaMeToB: «Okpyxkaroumii Mmupy», «buonorus. 5—7 knacce» u «®dusuka. 7
KJIace».

[Tpy u3ydeHnn XUMHUH TPOUCXOIUT (OPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKOH HAyKH KaK OOJIACTH
COBPEMEHHOI'0 €CTECTBO3HAHMUS, NMPAKTUUYECKON JIEATENbHOCTH YellOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHbI. 3a7aya yueOHOIo IpeIMeTa COCTOMT B (JOPMUPOBAHUU CUCTEMbl XMMUUYECKUX 3HAHUI
— BaXHEHWIMX (aKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX IOJIOKEHUM, JOCTYMHBIX 0000IIeHui
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKd, B MPHOOLICHWM K HAyYHBIM METOJaM MO3HAHUS TpU
U3YyYEHHUH BELIECTB U XUMHUECKUX peaKkluil, B pOPMUPOBAHUH U PAa3BUTUU IO3HABATEIbHBIX YMEHUHN U UX
IPUMEHEHUU B Yy4e€OHO-II03HABATEIbHON U y4eOHO-UCCIIEJOBATEIbCKON AESITEIbHOCTH, OCBOCHUU MPABUII
6e301acHOro 0OpallleHus ¢ BEIIeCTBaMH B TOBCEJHEBHOM JKU3HU.

[Ipy mM3ydyeHHH XMMHUU Ha YpPOBHE OCHOBHOI'O O0IEro oOpa3oBaHMsI BaXXHOE 3HAYEHHE IPUOOpenH
TaKHe LENH, KaK:

—(dopMHpoBaHNE HHTENIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo0Opa3OBaHUIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY HPUHATHIO PEUIEHHH, CMOCcOOHON ajanTupoBaThcsi K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM KU3HU;

— HaIlpaBJICHHOCTh 00YY€HHUs Ha CHCTEMATHYECKOe MPUOOIIEHNE 00Yy4aloIUXCsl K CaMOCTOSATEIbHON
MO3HABATEJILHON JEATENbHOCTH, HAYYHBIM METOJAaM IO3HaHMs, (OPMUPYIOIIUM MOTHBALMIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

—o0ecrnieueHne yCIoBUH, CIIOCOOCTBYIONIUX MPUOOPETCHUIO 00YJAIOIIMMUCS OTBITa Pa3HOOOPa3HOM
JeSITEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHLUMN), UMEIOIINX
YHHMBEPCAIbHOE 3HAYEHUE IS pA3JIMYHbBIX BUJIOB JI€ATEIBHOCTH;

—dopmupoBanue oOuiel (yHKIMOHATBPHOW M €CTECTBEHHO-HAYyYHOW TIpaMOTHOCTH, B TOM 4YHCIIE
YMEHHMH OOBSACHATh U OLEHUBATH SIBICHUS OKPY)KAIOIIEr0 MUPA, UCIOJb3YS 3HAHUS U OIBIT, MOJTYYEHHbIE
0Py U3YYEHUHM XUMHH, TMPUMEHSTh UX IMPH PElICHUHM MpoOJeM B IOBCEIHEBHOW XHM3HM U TPYIOBOMH
NeSITeIbHOCTH;

—(popMupoBaHre y O0OydYamomUXcsd T'yMAaHUCTHYECKUX OTHOLICHWH, TOHMUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAHUM JUIA BBIPAOOTKU HKOJIOTHUECKH IIe1eCOO0pa3HOro MOBEACHUS B OBITY U TPYIOBOU
JESTEIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/I0POBBS M OKPY KAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIMH K 00y4EHHIO, CHOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHMsI  OOIIEYEeNIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpPY mpoduns u
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUsI.

OO011ee YnciI0 4acoB, OTBEAEHHBIX JUIS M3Y4EHHs] XMMHUU Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus,
coctaBsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heziento), B 9 kinacce — 68 yacoB (2 4aca B HEZIEIO).

COJAEPKAHUE OBYYEHUA



8 KIIACC

IlepBoHauya/JbHbIe XMMHUYECKHE TOHATHUSA

[Ipeamer xumuu. Ponb XuMuM B KM3HM 4YellOBeKa. XHMMHMsS B CHCTEME HayK. Teila M BellecTBa.
®dusnyuecKkue CBOMCTBA BeleCcTB. ArperaTHoe cocTosiHue BemlecTB. [loHsaTHe 0 MeTo1ax MO3HAHUS B XUMUHU.
YucTeie BemecTBa U cMec. CriocoObI pa3iejieHUsl CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3ieMeHThl. CHMBOJIBI XMMHUYECKHX 3JIeMEeHTOB. [IpocTeie u
CJIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckasi popmyia. BaleHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOcuTenbHas aroMHas Macca. OTHOCHUTENbHAas MOJIEKyJsipHas Macca. MaccoBass a0
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KosmmuectBo BeniectBa. Mosb. MonsipHag macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl M 4uUCIA
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€Tol mo hopMynaM XMMHUYECKUX COSTUHEHHI.

Du3nUecKue 1 XUMUYECKHE SIBJICHUS. XMMUYECKas peakius 1 €€ MpU3HaKu. 3aKOH COXPAaHEHHUS MacChl
BellecTB. XuMHueckue ypaBHeHUs. Kiaccudukanus XMMHUYECKUX peaklHil (COeAMHEHHUS, pa3loKeHus,
3aMeleHus, oOMeHa).

Xumuueckuit Ikcnepumenn:

3HAKOMCTBO C XUMHUYECKOHU MMOCY/IOH, TpaBUIaMU paboThI B JJabopatopun U nmpuéMamu oOparieHus ¢
1ab0paTOpHBIM 000pYyI0BaHUEM, U3YUCHHE U ONMUcaHue (PU3NYECKUX CBOMCTB 0OPa3I[0B HEOPraHMYECKHUX
BEIICCTB, HAOMIOACHHE PU3NUICCKUX (IIIABIICHUE BOCKA, TASHUE JIb/Ia, PACTHPAHUE caxapa B CTYIKE, KUTICHUE
Y KOHJICHCAIIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, IPOKATMBAHUE MEAHOMN MMPOBOJIOKH, B3aUMO/ICHCTBHE
MeJa C KHUCJIOTOW) SIBJICHWA, HAOJIOJCHWE W ONMCAHUE MPU3HAKOB MPOTCKAHUS XUMUYCCKUX PEAKITUI
(paznoskeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM OapHsi, pa3lioskeHre TUAPOKCUIA MEAH
(IT) mpu HarpeBaHum, B3aMMOICUCTBHE Kelie3a ¢ pacTBOpoM coiu meau (1), u3yuenue crnoco6oB pazaeneHus
CMeceil: C MOMOIIbIO MarHuTa, GUILTPOBAHKE, BhIIAPUBAHUE, JUCTUILIALINSA, XpoMaTorpadus, mpoBeIeHUE
OUYHMCTKH TOBAPCHHOM COJIN, HAOJIFOICHUE U OITUCAHKE PE3YJIbTATOB IIPOBEICHUS OIBITA, HILTFOCTPUPYIOIIETO
3aKOH COXPaHEHHs MAacChl, CO3JJaHIe MO/IETICH MOJIEKY (IIapOCTEPIKHEBBIX).

Bazkneiinue npeacTaBuTe I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — snemeHT u mpoctoe BeuectBo. HaxoxaeHnue
KHCJIOpOJia B IIPUpOJIe, PU3NYECKHE U XUMUYECKHe cBOMCTBA (peakuuu ropenust). Oxcuasl. [lpumenenune
kucaopoia. CriocoObl MoTydeHHs KUCIOpo/ia B Ta00opaTOPUH U IPOMBIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupojie. O30H — aJIOTPOIIHAsA MOAU(DUKALIMS KUCIOPOAA.

TernoBoit A3 heKT XUMHUIECKON peaklni, TEPMOXUMUYECKIE YPAaBHEHHUS, 9K30- U YHJAOTEPMUUYECKUE
peakiuu. TomiMBo: yrojib U MeTaH. 3arps3HEHUE BO3/1yXa, YCUIIEHHE MAPHUKOBOTO A deKTa, pazpyiieHne
030HOBOTO CIIOSI.

Bonopon — anemenT m mpoctoe BemiecTBo. HaxokaeHue Bomopoda B mpupojne, (u3NyYecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CITIOCOOBI oMyueHusi. KucioTel u comu.

Momnsipabiii 00bE€M ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Boga xak pactBoputens. PacTBopbl. HackllieHHbIE M1 HEHACHIILIEHHbBIE
pactBopbl. PacTBOpUMOCTH BelECTB B BoJie. MaccoBast 10J1 BEIECTBA B pacTBOpE. XMMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHusA. Poiib pacTBOpoOB B NpHUpOAE U B >KM3HU 4YelloBeKa. KpyroBopoT BOAbl B IPHUPOJIE.
3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa M OYUCTKA MMPUPOJTHBIX BOJI.

Knaccudukanus  Heopranumdeckux  coenuHeHuid.  Oxcuapl.  Kiaccupukanmss — OKCHIOB:
coyieoOpasyrorire (OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIC) U HecoseoOpasyromue. HoMeHkIaTypa oKCHUI0B.
du3nueckue U1 XUMHUECKUE CBOMCTBA OKCUIOB. [lomyduenne okcuaoB.

OcHoBanus. Knaccudukarus ocHOBaHMI: MIETOYM M HEpPACTBOPUMBIE OCHOBaHUs. HomeHkaTypa
OCHOBaHUM. PU3HYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyueHrne OCHOBaHUN.

Kucnotel. Knaccudukamnus kucinor. Homenkiatypa kucinor. @usndeckre U XMMHUYECKHE CBOMCTBA
kucnor. Pan akruBnoctu metaiuioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenknatypa cosieil. @u3ndeckue 1 XUMHIECKHe cBoMcTBa colel. [lomyuenune conen.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTaHUYECKUX COCTMHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpE/eNICHUE COACpPKAHMS KHCIOpoJa B BO3AyXe, IMOJy4eHHE, CcOoOHMpaHue,
pacro3HaBaHHe U U3Y4YE€HHUE CBOMCTB KHCIIOPO/a, HAOIIOACHUE B3aUMO/ICHCTBHUS BEILIECTB C KUCIOPOJIOM U



YCIIOBHSI BO3HHKHOBEHHSI M IpEKpallleHusi ropeHus (mokapa), o3HaKoMJIeHHEe ¢ oOpa3liaMu OKCHUIOB U
OTMCAaHUE UX CBOMCTB, OTyYeHUE, COOMPaHUE, PACITIO3HABAHKNE M U3yUEHUE CBOICTB BOJOpOa (TOpeHue),
B3auMojieiicTBue Bojmopoga ¢ okcumom wmeau (II) (BO3MOXXHO HCIONB30BaHHWE BHIEOMATEPHAIIOB),
HaOro1eHne 00pas3IoB BEUIECTB KOJIMUECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB
C pa3IMYHOM pPaCTBOPUMOCTHIO, TMPUTOTOBJIEHHE PACTBOPOB C ONPENEIEHHONM MAacCOBOM J0JeH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICEUCTBHE BOJBI C MeTaNIaMHM (HATpUEM M KajblueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUEOMATEPHUAIOB), HCCIEIOBAaHUE OOPA3I[0B HEOPraHUYECKHX BEIIECTB PAa3INYHBIX
KJIaCCOB, HAOJIIO/IEHUE W3MEHEHHs] OKPAaCKM HMHIMKATOPOB B PACTBOpAX KHUCIOT U ULIENOYEH, M3ydeHHE
B3aumozeiictBus okcuga menu (II) ¢ pactBopoM cepHOIl KHCIOTBI, KHUCIOT C METaJJIaMH, peakuui
HEUTpalM3aluy, IOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO METajla JAPYTUM U3
pacTBopa COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1ady 1o Teme «BakHelinne Kiacchl HEOPraHMYECKHX
COCTUHEHUNY.

Hepuoauyeckuii 3akoH u [lepuoanyeckasi cucremMa xuMudeckux djemeHToB JI. U. Meneneesa.
Crtpoenne atomoB. XumMu4eckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[TepBbie MONBITKY KIACCH(PUKAIIUN XMMHUYECKHUX IeMEHTOB. [ToHSTHE O TpyIax CXOMHBIX JJIEMEHTOB
(LIeIOYHbIE U IIETTOYHO3EMENIbHBIE METaIbI, TaJOTeHbl, HHEPTHBIC Ta3bl). JIEMEHTHI, KOTOPhIE 00Pa3yloT
aM(pOTEepHBIC OKCUIBI U TUIPOKCHU]IBI.

[lepuonnueckuii 3akoH. llepuognueckas cucrema xumuueckux sieMmeHToB J[. WM. Menneneesa.
Kopotkonepuoanas u anuHHonepuoaHas Gopmsl llepuoanueckoil cucteMbl XUMUUYECKUX 31€MEHTOB Jl.
N. MenpeneeBa. Ileproasl u rpynnel. @usnyeckuili cMbICI MOPSAKOBOTO HOMEPA, HOMEPOB IMEPUOAA U
TPYIIIIBI 3JIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponbl. CTpoeHHE 3IEKTPOHHBIX 000J1049eK
aToMOB 1nepBbIX 20 xumuueckux eMeHToB [lepuoanueckoit cucremsl Jl. 1. MenneneeBa. Xapakrepuctuka
XUMHUYECKOI0 3JIEMEHTA 10 ero nojoxxenuto B [lepuonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aToOMOB XHUMHUYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3uauenue Ilepuoanueckoro 3axona u Ilepuoanueckoil CUCTEMBl XUMHUYECKHUX 3JIEMEHTOB JUIs
pa3BUTHA HayKu U npakTuku. [[. . MenzeneeB — yd€HbIN U TpaXkJaHUH.

Xumnueckasi cBsizb. KoBaneHTHast (TojispHas W HEMOJIAPHAs) CBsI3b. DJIEKTPOOTPHUIATEIILHOCTH
XUMUYECKUX AIIEeMEHTOB. VIOHHas CBS3b.

Crenenp oxucieHus. OKHUCINUTEIbHO-BOCCTAHOBUTENIbHbIE peakuuu. Ilporecchl OkuUCIEHHS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3IoB BEIIECTB METAIJIOB W HEMETaJUIOB, B3aUMOJICHCTBHE THUAPOKCHIA IMHKA C
pacTBOpaMu KHUCJIOT M IIeJouei, MPOBEACHHUE OIbBITOB, WIUIIOCTPUPYIOIIMX MPUMEPbl OKHCIUTENbHO-
BOCCTaHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3NIOKEHUs, COSTUHEHHUS).

Mescnpedmemnnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M NMPU U3YYEHUH XHMHHM B 8 KJIACCE€ OCYLIECTBISIETCS Yepe3
WCITOJIH30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK W TOHSATHH, SBIISTFOIIUXCS CUCTEMHBIMHU
JUTSL OTJIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE TIOHATHS: HAay4HBIM (QakT, rUnoresa, TEOpHUs, 3aKOH, aHAJIN3, CUHTE3,
KIaccu(UKalus, NEePUOAUYHOCTh, HAOIIOJIEHUE, IKCIEPUMEHT, MOJEIUPOBAHHE, W3MEpPEHUE, MOJEIb,
SBJICHUE.

®du3nka: Matepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI, PAIUOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUI 3apsjl, BEIIeCTBO, Tel0, O0BEM, arperaTHoe COCTOSHHME BellecTBa, ras,
busznyecKre BEIMYUHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEThI, 3BE3/1b1, COIHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadusi: atmochepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOIBI, TIOJE3HBIE UCKOTIAEMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

9 KVIACC
BemecTtBo 1 XUMHYeCKast peaKuust



Ilepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumudeckux snemeHToB JI. U. Menpgeneena.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB XHMUYECKUX DJJIEMEHTOB NEPBBIX TPEX
NIEPUOJIOB, KaJusl, KaJblUs U X COCIMHEHHUI B COOTBETCTBUU C ITOJIOKEHUEM J1eMEHTOB B [leproanueckoit
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMHYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIMXCS K Pa3/IMYHbIM KJlacCaM HEOPTaHUYECKUX COECAUHEHUM, FTEHETUYECKAsl CBS3b HEOPIraHUUECKUX
BEILECTB.

Knaccudukanus XUMUYECKMX peakUMid MO0 pa3IuyHbIM IpU3HAKaM (110 YHCIYy W COCTaBy
YYaCTBYIOUIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY A(PQEKTy, MO H3MEHEHHUIO CTENEHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO Karajau3aTopa). DK30- M SHIOTEPMHUYECKUE
peakuuu, TEpPMOXUMUYECKUE YPABHEHMSL.

[TonsiTrie 0 ckOpOCTH XUMHYECKON peakuuu. [loHaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. IloHATHE O TOMOrEHHBIX U TeTEepOreHHbIX peakuusax. llonarne o kartanuze. [lonstue o
XUMUYECKOM paBHOBecUH. DakTopbl, BIUAIOIIME HA CKOPOCTh XHMMHUYECKOW PEAKIMH U IOJIOKEHUE
XUMHYECKOI'O PABHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu, 3JEKTPOHHBIN OamaHc OKUCIIUTEIBHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil ¢
HCIIOJIb30BaHUEM METOa JIEKTPOHHOro OaaHca.

Teopust ANEKTPOIIUTUYECKON AUCCOLMALMU. DJIEKTPOJUTHI U HEDIEKTPOIUTHl. KaTHOHBI, aHUOHBI.
MexaHu3M IMCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUJAMU XUMHUYECKOM CBs3U. CTENeHb JUCCOLMALNU.
CuiibHbIC U CI1a0bIe DJIEKTPOTUTHL.

Peakuuu nonHoro oOMeHa. Y clIoBuUs MPOTEKaHUS PeaKkIii HOHHOTO OOMEHa, MOJIHbBIE U COKPAIIEHHBIE
VMOHHbIE ypaBHeHUs peakuui. CBONCTBa KHUCIOT, OCHOBAHHMH U COJIEW B CBETE NpPEICTaBICHUN 00
3JIEKTPOJIMTUYECKON qucconuanuu. KauecTBeHHbIe peakiuu Ha HOHbL. [IoHsATHE O ruApOIN3e CONEH.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHHE C MOJEISIMM KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BELIECTB — METaIOB U
HeMeTaJuloB (rpaduTa M anmasza), CIOXKHBIX BEIIECTB (XJOopuaa HATpHsl), UCCIEAOBAHUE 3aBHCUMOCTHU
CKOpPOCTM  XMMHMYECKOW  peakuu OT  BO3JEHCTBHA  pazaMuHBIX  (DAKTOPOB,  HCCIEIOBAHUE
3JIEKTPOIPOBOHOCTH PACTBOPOB BEILECTB, IIpOLEecca AUCCOLUAIIMH KUCIIOT, eJouei u cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAEO MAaTepHajoB), MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOLUIMX IMPHU3HAKK HPOTEKaHUs
peakiuii MoOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BBIJEICHHUE Ta3a, O0Opa30oBaHUE BOJbI), OMBITOB,
WITIOCTPUPYIOIUX ~ IPUMEpPhl  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX — peakiuil (ropeHue, peaxuuu
pa3oKeHus, COeIMHEHNS ), pacllO3HABaHNE HEOPTaHUYECKUX BEIIECTB C TOMOIIIbIO KAUECTBEHHBIX PEAKIUIl
Ha VOHBI, PEIIEHNE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl U MX coeJUHEHHS

OOmast xapakTepucThKa rajnoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEeHH
okucnenus. CTpoeHne u GuU3NIecKre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha
npuMepe xjopa (B3aUMOJIEHCTBHE C MeTajlllaMH, HeMeTalllaMH, mienoyamu). XiopoBojopon. ConsHas
KHCJI0Ta, XUMUYECKHE CBOWCTBA, MOJIydeHue, MpuMeHenue. JleiicTBre Xopa 1 XJI0poBOAOPO/Ia Ha OpraHu3M
qesoBeKa. BakHelme XIopuasl U X HaX0KJIEHUE B IIPUPOJE.

OO6mas xapaktepuctuka smnemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
crernieHu okucieHus. CTpoeHne M (U3MUECKHe CBOIMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA M CEpBI.
AmoTponHble MOIUGUKALUK KUCIOPOJa U cepbl. XUMHYECKHe CBOICTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
¢u3nueckne U XuMUUeckue cBoiicTBa. OKCHIBI Cepbl KakK MPEICTaBUTEIN KHUCIOTHBIX OKcHIoB. CepHast
KHCIIOTa, (U3WYECKUe W XUMHUYECKHE CBOMCTBa (OOIIME Kak TMPEACTABUTENs Kjacca KHUCIOT |
cneunduyeckre). XMMUUYECKHE PEaKIiuy, JIeXKAIHe B OCHOBE MPOMBIIIJICHHOTO ClI0c00a MOTyYeHHs CEPHOI
kucnothl. [Ipumenenue cepHoit kucaotbl. Cou CEpHOM KUCIIOTHI, KaYeCTBEHHAsI peaKkus Ha CylIb(paT-uOH.
Haxoxnenune ceppl u €€ coeqMHEHUN B MNpupoae. XUMHUECKOE 3arps3HEHHE OKPY)KAIOIIEH Cpebl
COCTMHCHUSIMU cepbl (KUCIOTHBIC JOXKIW, 3arps3HEHHE BO3JyXa W BOAOEMOB), CIOCOOBI €ro
IPEIOTBPALLIEHUS.



OO0mas xapakTepucTHKa 37JeMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHBIC
CTETIEHU OKHCICHHA. A30T, paclpoCTpaHEHHE B MpUpojae, (U3NYECKHEe W XHMHUYECKHE CBOICTBa.
KpyroBopor azora B mpupoge. AMMHuak, ero (u3nyeckne M XUMHYECKHE CBOWCTBA, IOIY4YEHUE H
npuMeHenne. Coiau aMMOHUS, UX (PU3MUECKHE W XMMHUYECKHE CBOMCTBa, NmpuMeHeHue. KauecTBeHHas
peaxiusi Ha MOHbl aMMOHUS. A30THAas KUCII0Ta, €€ MoJlydyeHue, (u3nueckue 1 XuMU4ecKue CBoicTBa (o01mue
KakK MpEeJCTaBUTEINs Kjacca KUCIOT U crenuduueckue). Mcnonp30BaHHe HUTPATOB U COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX y100peHui. XUMHUECKOe 3arpsi3HeHNE OKPYKAloIIel Cpe/ibl COeIUHEHUAMHU a30Ta
(KHCTIOTHBIC JTOKIM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOJ0EMOB). Docdop, amiorpornHeie MoaudUKALUU
docdopa, puznueckue u xumudeckue cpoiictBa. Oxcua docdopa (V) u dpochopHas kucinoTa, Gu3nIecKue
U XMMUYECKHUE CBOWCTBA, noiyyeHue. Vcnonb3oBanue ¢pocaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OO6mas xapaktepuctuka 37meMeHToB [VA-Tpymmbel. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
CTETNEeHH OKHCIEHUS. YTJIepo, aJuIOTPOIHbIe MOAU(PHUKAIIUH, PaCIPOCTPAHEHUE B IPUPOJE, PU3NUYECKUE U
XUMHUYECKHe CBOMCTBa. AncopOrusi. KpyroBopot yriepona B mipupojae. OKCHIIBI yTIepoaa, uxX GU3NIecKue
U XMMHYECKHE CBOMICTBA, JICMCTBUE HA JKUBBIE OPraHU3MBbI, NOJIyUYEHHE U NMPUMEHEHUE. JKOJOTUYECKHE
npoOJjieMbl, CBsI3aHHBIE C OkcuaoMm yriepoxaa (IV), rumore3a r1100aJIbHOTO TOTEIUICHUS KJIMMATa,
napHUKOBBIN 3G (deKT. YroapHas KUCI0Ta U e€ CONH, UX (PU3NUecKre U XUMUYECKUE CBOMCTBA, MOTYYCHHE
u npuMmeHeHue. KauecTBeHHass peakuusi Ha KapOoHaT-uMoHbI. Mcnonb3oBaHue kapOOHAToB B OBITY,
MEIULMHE, TPOMBIIUIEHHOCTU U CEIbCKOM XO35HUCTBE.

[lepBoHavaibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUX yrieposaa (MeTaH, 3TaH,
STHUJICH, alleTUJICH, dTAHOJ, TTUIEPUH, YKCYCHAas KUCIIOoTa). [I[pupogHbie HCTOYHHUKH YTII€BOIOPOAOB (Yrob,
NPUPOIHBIN ra3, He(PTh), MPOIYKTHI MX TepepadoTKu (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTrie 0 OMOTOTUYECKU BaXKHBIX BEUIECTBAX: KHUPaAX, OeJKaX, yriieBOJAaX — U UX PO B KU3HU YEIIOBEKA.
MartepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTraHUUECKUX COSIUHEHUH.

Kpemuuii, ero ¢usmueckne M XUMHYECKHE CBOWCTBA, MONydYeHHE W TpumeHeHue. CoeauHeHHS
KpeMHust B ipupoze. O0mue npeacrasienus o0 okcuae kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI,
UX HCIOJIb30BaHHE B OBITY, B MPOMBIIUICEHHOCTU. BaxkHeiline cTpouTenbHble MaTepuaibl: KepamHKa,
CTEKJIO, IIEMEHT, 0eTOH, skesie300eToH. [IpodaemMbl 6€301acHOT0 UCTIOIB30BAHUS CTPOUTEIBHBIX MAaTEPUATIOB
B [IOBCE/IHEBHOM JKH3HH.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpas3lloB HEOPraHMYECKUX BEUIECTB, CBONCTB COJISHOM KHCIOTBHI, MpPOBEIEHUE
KayeCTBEHHBIX PEaKUil Ha XJIOPUA-UOHBI U HA0JII0/IEeHUE TPU3HAKOB UX MPOTEKAHUs, OIBITHI, OTPAXKAIOIINE
¢u3nueckue M XMMHUYECKME CBOWCTBA TaJloOT€HOB M MX COEIMHEHMH (BO3MOXXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), O3HAKOMJIEHHE ¢ 0o0pasiamMu XJOPUIOB (TAJIOT€HUIO0B), O3HAKOMJIEHHE C 00pasiamMu
ceppl M €€ COEJUHEHUSMH (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEpUANIOB), HaOIIO/IEHUE Ipolecca
oOyrauBaHus caxapa MOJ JCHCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI, M3YYEHHE XMMHUYECKUX
CBOMCTB pa30aBICHHON CEpHOM KHUCIOTHI, MPOBEICHHE KAueCTBEHHOW peakiuu Ha CyabhaT-uOH U
HaOJII0/IeHUE MpU3HaKa €€ MpOTeKaHusl, O3HAaKOMJIEHHE ¢ (U3NYECKUMHU CBOMCTBaMH a3oTa, pocdopa u ux
COEMHEHUN (BO3MOXKHO MHCIIOJB30BaHME BHJEOMAaTepHaoB), oOpa3laMu a30THBIX U (HocOopHBIX
ynoOpeHull, MoyiyueHue, coOupaHUe, pAclio3HaBaHWE M U3YYEHHE CBOWMCTB amMMHaKa, IpPOBEJIEHUE
KaueCTBEHHBIX pEaklMii Ha WOH aMMOHUS U ¢docdaT-uOH M H3yYeHHE TMPU3HAKOB HMX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeIbl0 (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), HU3yUeHHE MOJENeH KpHUCTALIMYECKUX pemEToK anmasa, rpadura, Qyniepena,
03HAKOMJIEHHE C MPOLIECCOM a1COPOLIMU PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
POTHBOra3a, NoJy4YeHue, CoOupaHue, paclo3HaBaHUe U U3yuyeHHe CBOMCTB YIJIEKUCIIOT0 ra3a, poBeeHue
KaUeCTBEHHBIX pEaKIMil Ha KapOOHAaT W CHJIMKAT-MOHbl M U3yY€HHE IMPU3HAKOB WX MPOTEKaHUs,
03HAKOMJIEHHE C NPOJYKUUEN CHIMKATHOW NMPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHbBIX 33a4 I10
TeMme «BakHele HeMeTaJUTbl U UX COSMHEHUS.

MeTta/ibl M UX COeMHEHUS

OO0mass xapakTepUCTUKa XUMHUYECKHX 3JEMEHTOB — METAJJIOB HAa OCHOBAHHWU HX IMOJIO)KEHHUS B
[lepnoauueckoii cucreme xumuueckux snemeHToB . M. MenneneeBa u ctpoeHust aromoB. CTpoeHue
METauIoOB. MeTamnyecKkas CBsI3b U METAINYECKAss KPUCTAIUINYECKAs PEIIETKA. DIEKTPOXUMUYECKUI sl
HanpsOKeHUH MetaiioB. DHU3MYECKHe M XMMHYECKHE CBOMcTBa MeTaiuioB. OOImue crocoObl MOTydeHUs



MeTaysioB. [IoHsATHE 0 KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBhl (CTajb,
YYyT'yH, JIOPATIOMUHUN, OpPOH32) U UX IPUMEHEHNE B OBITY U IPOMBIIUICHHOCTH.

[[{emounble MeTaypl: mnosnoxkeHue B [lepmoanueckoil cucTteMe XHMHUYECKMX 3JIEMEHTOB /JI.
W. MenneneeBa, CTpoeHHE UX aTOMOB, HaX0XKJIeHUE B Ipupoje. Pu3ndeckre 1 XMMHUYECKUEe CBOWCTBA (Ha
npuMmepe HaTpus U Kanust). OKCHIbI M TUJIPOKCHUIIBI HATpUs U Kanud. [I[pumMeHeHne menoqHbIX MeTalIoB U
UX COEIUHEHHI.

[[{erouHo3emMenbHBIE METAIBl MAarHui W Kanblui: mnoJoxxeHue B Ilepumonnueckoin cucreme
xuMHuueckux 3neMeHToB [l. 1. MenneneeBa, CTpOEHHUE UX aTOMOB, Hax0AeHUe B npupoje. dusnueckue u
XUMHYECKHE CBOICTBA MarHus M Kanbliug. BaxHeilmue coequHeHus Kanblus (OKCH, TUIPOKCUI, COJIH).
KécTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmomMuHuii: nonoxxenue B llepuoanueckoil cucreme xumuueckux auiemeHToB [l. 1. Menneneesa,
CTpOEHHE aToMa, HaxOKAeHHe B npupoze. Puznyeckue 1 XUMUYECKUE CBOMCTBA aMIOMUHUS. AM(OTEpHbIE
CBOMCTBA OKCH/JIa U THAPOKCHJIA ATFOMUHHUSL.

Kenezo: monoxenune B Ilepmoamnueckoir cucreme xumuyeckux siemeHtoB JI. M. Menneneesa,
CTPOCHHME aToMa, HaxoxAeHHe B mpupojae. Puznueckue M XUMUYECKHE CBOWCTBa keine3a. OKCHipbl,
ruapokcuabl 1 conu xenesa (I1I) u xxenesa (I11), ux cocra, cBoiicTBa U MoTyueHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE ¢ oOpa3lamMy METaJIOB W CIUIaBOB, MX (DM3MUECKUMU CBOWCTBAMH, H3YUYCHHE
pEe3YJIbTaTOB KOPPO3WH METALIOB (BO3MOXKHO HCIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJIA KajbI[Us M HATPUS C BOJOW (BO3MOXKHO HCHOJIb30BAHUE BHUAEOMATEPUATIOB),
MCCJIEIOBAHNE CBOMCTB XKECTKON BOJIBI, MPOIIECCa TOPEHHUSI Keje3a B KUCIOPO i€ (BO3MOKHO UCIIOIb30BAHNE
BUJICOMATEPHUAIOB), MPU3HAKOB MPOTEKAaHUS KA4YeCTBEHHBIX pEaKlIUid Ha WOHBI: MarHus, KaJbIus,
arOMUHMs, ITUHKA, xene3a (11) u xxenesa (11I), meau (11), HabnrogeHue U ONKUCaHKUE POIIECCOB OKPALTUBAHUS
TUIAMEHU MOHAMHU HATpUs, KalIus U KaJabIus (BO3MOXKHO UCIIOJIb30BaHNE BUACOMATEpUaloB), HCCIEAOBAHNE
aM(pOTEepPHBIX CBOMCTB THJIPOKCH]IA JTFOMUHUS U THAPOKCHJIA [IMHKA, PEIICHUE dKCIIEPUMEHTAIILHBIX 3a/1a4
1o teme «BakHeillne MeTaibl U UX COCTUHEHUSI.

XuMHus M OKpyKaoLias cpeaa

BemiectBa u MaTepuanbsl B IOBCEAHEBHOM KU3HU YeoBeKa. be3onacHoe MCIoab30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [lepBast momMoIp npyu XMMUYECKUX 0KOTaX U OTPABIICHHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYsKarolel cpefpl (peaenbHas JOMyCTHMasi KOHIIEHTPAIHsI BEIECTB,
nanee — [1/1K). Poiabs XxuMuu B pelieHMH 3KOJI0TMYECKUX pooIieM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIE MATEPUAIBI).

Mescnpeomemnuie ceazu

Peanuzarust MexXnpeIMETHBIX CBSI3€M NMpPU WM3YYEHUH XHUMHH B 9 Kilacce OCYIIECTBISIETCS 4epe3
UCIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHUN, TaK M MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTJIETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAIIU3, CUHTE3,
Kiaccu(ukanus, MepUOANIHOCTh, HAOIIOJCHUE, DKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHUE, MOJEIb,
SIBIICHUE, TAPHUKOBBIN 2 ()EKT, TEXHOTOTHsI, MaTEPHUATIBI.

®dusnka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHU, U30TOIbI, PAIHOAKTUBHOCTb,
MOJIEKYJIa, YIEKTPUIECKHH 3apsi/l, IPOBOTHUKH, MOITYIPOBOIHUKH, TUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO,
Ten0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAsT PEIIETKa,
CIUTaBbl, (PU3NYECKUE BEIMYMHBI, €IMHHIIBI U3MEPEHUS, KOCMUYECKOe MPOCTPAHCTBO, TIAHETHI, 3BE3MI,
Comnnre.

buonorus:  ¢orocunTe3, napixanue, Ouocdepa, HSKOCUCTEMa, MHHEpPAIbHBIE  YIOOpEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: atmochepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOIBI, TIOJE3HBIE UCKOTIAEMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOTI'O OBIIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTATHl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOLIEr0 00pa30BaHUS JOCTUTAIOTCS B
xo/le OOydeHHs XUMUU B EIUHCTBE Y4YeOHONW W BOCHUTATENBHOM [EATEIHHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMHU POCCUHCKUMH COLTMOKYJIBTYPHBIMHU U TYXOBHO-HPABCTBEHHBIMH [IECHHOCTSMU, IPUHATHIMHU
B 00III€CTBE IPAaBUJIAMU M HOPMaMU TMOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS
U COIMATTN3AIMH 00yYarOIIUXCS.

JIM4HOCTHBIE pPE3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIMN U PACIIUPEHHUE OIbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTHU:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIEAUIO,
NOHUMaHMS 3HAYCHHUS XMUMHYECKOH HAyKH B KU3HU COBPEMEHHOI'O OOIIECTBA, CHOCOOHOCTH BIAJIETh
JIOCTOBEPHOM MH(pOpMaIueil 0 MepeIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpa M OOIIECTBA;

2) rpaskIaHCKOr0 BOCIMTAHUS

NPECTABICHUS O COIMAJIBHBIX HOpPMaxX M NPaBWIAX MEXJIMYHOCTHBIX OTHOIICHHWHA B KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, y4eOHOUCCIIeI0BAaTEbCKOM, TBOPUECKOM 1
JPYTUX BUJAAX JAEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOH COBMECTHOH AESATEIbHOCTH IPU BBITIOJTHEHUH
yueOHBIX, MO3HABATEIbHBIX 3a/Jay, BBHIMNOJHEHHUH XHUMUYECKUX OJKCIEPUMEHTOB, CO3/IaHUU Y4EeOHBIX
IIPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO ¥ B3aUMOITOMOIIIY B TPOLIECCE 3TOW Y4eOHON JesITeIbHOCTH,
TOTOBHOCTH OLICHHWBAaTh CBOE MOBEIECHHWE M IOCTYIKHA CBOMX TOBAPHUIIEW C MO3UIMH HPABCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHSI:

MHUPOBO33PEHUYECKHE TIPEICTABICHUSI O BEHIECTBE M XHMHYECKOW pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISIOIIME OCHOBY JJIsl TOHMMAHUS CYIIHOCTH Hay4yHOU
KapTUHBI MUpA, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI TPUPOJBI, B3aUMOCBS3SIX
YeJIoBeKa ¢ MPUPOAHOM cpeloi, O poJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA TIOJTyYE€HUE HOBBIX 3HAHUH 10 XUMHH, HEOOXOTMBIE JIJIs
00BsICHEHUS! HAOIIOIaeMBbIX MPOLECCOB U SIBIECHUI, MM03HABaTEIbHON, HH()OPMALIMOHHON M YUTATENbCKON
KyJbTYpbl, B TOM YHCJIE HABBIKOB CaMOCTOSITEJIPHOH pPAa0OTHI C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEePATypPOd, JOCTYIMHBIMU TEXHUYECKIUMH CPEACTBAMU MH(DOPMAIIMOHHBIX TEXHOJIOTUM;

UHTEpEC K OOy4YeHMI0 M IMO3HAHWIO, JIO0O3HATEIbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM0OOpa30BaHMIO, TPOEKTHOM M HCCIIENOBATEIBLCKOM JACSATENIHHOCTH, K OCO3HAHHOMY BBIOODY
HaIlpaBJIEHHOCTH U YPOBHs 00yueHHsI B JaJibHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHME LIEHHOCTH >KU3HM, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO, YCTAaHOBKHM Ha
3/10pOBbIii 00pa3 JKU3HU, OCO3HAHME IOCJIEICTBUN U HENPUSATHE BPEAHBIX MPUBBIUEK (YHOTpeOseHus
QJIKOT0JIs1, HAPKOTUKOB, KypeHHUs), HEOOXOIUMOCTH COOJIIOJICHUS MPaBHJ 0€30MacCHOCTH MPU OOPALIEHUH C
XUMHYECKIMH BEIIECTBAMH B OBITY M pEaTbHON YKHU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3YYCHHUIO Mpodeccuii M TpyAa pa3indHOTO poJa, YBaXKECHUE K TPYIy U
pe3ysbTaTaM Tpy10BOM A TeIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS IIPEAMETHBIX 3HAHH 110 XUMUH,
OCO3HAHHBIN BBIOOP WHIWBUAYAIEHOW TPACKTOPHH IPOJODKEHHUS 00pa3oBaHUs C YYETOM JIMIHOCTHBIX
UHTEPECOB M CIHOCOOHOCTM K XUMHHM, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHemHon
popeCCHOHATPHON JEeSITETPHOCTH M PAa3BUTHA HEOOXOTMMBIX YMEHHH, TOTOBHOCThH aIalTHPOBATHCS B
npodeccnoHaIbHOM cpee;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11€71€CO00pa3HOe OTHOILICHHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE e
CYILIIECTBOBAaHMs, MOHMMAaHUE IIEHHOCTH 3JI0pOBOr0 M Oe3omacHOro oOpa3a »KH3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTH COOJIOACHUS



paBui 0€30I1aCHOTO MOBEACHMS IPU PadOTe € BELIECTBAMH, A TAKKE B CUTYAILUSIX, YTPOKAIOLIUX 30POBBIO
U KU3HU JTI0JICH;

CHOCOOHOCTH MpPHUMEHATh 3HAHUSA, IOJydaeMble IpPU H3YYEeHUM XHMMUH, U1 pELIeHus 3ajad,
CBA3AHHBIX C OKpPYXKAlOLIEH INPUPOJHON CPENOM, Ul MOBBIILIECHUS YPOBHS JKOJOTMYECKOM KYJIBbTYpHI,
OCO3HaHMsI IN100AJIBHOI0 XapaKTepa 3KOJIOIMYECKUX MPOoOJIeM U MyTel UX peleHus OCPEICTBOM METOI0B
XUMHUH, OKOJIOTMYECKOIO0  MBIIUICHUs, YMEHHMS PYKOBOJACTBOBATbCA MM B  IIO3HABATEJIBHOM,
KOMMYHHUKaTUBHOU u COLIMATILHOU IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaAMEeTHBIX PE3yJIbTaTOB BBIICISIOT 3HAYMMBIC I (DOPMHUPOBAHUS MUPOBO33PEHUS
oOuieHay4YHble TOHATUA (3aKOH, T€OpHs, MPHUHIIMII, TUIIOTe3a, (PaKT, cucTeMa, MPOIECC, SKCIEPUMEHT U
JPYTOE.), KOTOPBIC MCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTaxX U MO3BOJSIOT HA OCHOBE
3HaHUW M3 ITHX MPeAMETOB (HOPMUPOBATH NPEICTABICHHUE O LEIOCTHOM HAyYHOW KapTUHE MHUpa, U
YHUBEpCaJbHbIe Y4yeOHbIe IEHCTBUS (ITO3HABATEIbHbIC, KOMMYHUKATHUBHBIC, PEryJIATUBHBIC), KOTOpPHIC
obOecrieunBarOT (popMHpPOBAaHHE TOTOBHOCTU K CAMOCTOATEIHHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHO! JEeSATENbHOCTH.

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble JornuecKkue aecTBUA:

YMEHHsI UCTIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHHUS IPU OCBOCHHUH 3HAHUI: PACKPBIBATH CMBICI
XUMUYECKUX TOHATUN (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH B3aHMMOCBS3b C JAPYTHMHU
MOHSITUSIMH ), UCTIOJIb30BATh MOHATHUS JIJ1s1 00BACHEHUS OTAETbHBIX (DAKTOB U SIBJICHH, BRLIOUPATh OCHOBAHUS
U KPUTEPHH JIIS KITACCH(PUKAIIUU XMMHYECKUX BEIICCTB M XMMHYCCKHUX PEAKIUi, yCTAaHABIMBATH IPUIUHHO-
CJIEICTBEHHBIC CBSI3U MEXKIYy OOBEKTAMHU H3YyUEHHUS, CTPOUTH JOTHYECKHE PACCYX ACHUS (MHIYKTHBHBIC,
JeIyKTUBHBIE, TI0 aHAJIOTHUH ), JJIaTh BHIBOJIBI U 3aKITIOUCHNS,

yMEHHE TMPHUMEHITh B TPOIECCEe IMO3HAHUS TOHATUSA (MPEIMETHBIE W METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIU, UCIIOIH3YEMbIE B XUMUH, TPE0OPA30BHIBATH IUPOKO MPUMEHSIEMBIC B
XUMHUHM MOJIeJIbHBIC TPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOJ JJIEMEHTA), XMMHUYecKas (opmyna u
ypaBHEHHUE XUMHUYECKOW pPEaKIUh — MPU PEIICHUH Y4YeOHO-TO3HABATENBHBIX 3a/lad, C y4ETOM ITHX
MOJIETIbHBIX MPEACTABICHUN BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU U3y4aeMbIX 00BEKTOB
— XUMHUYECKHUX BEIIECTB W XUMHUYECKUX PEaKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIE/ICTBEHHBIE CBSI3U U MPOTHUBOPEUUS B U3yYAEMBbIX MPOLECCAX U SIBICHUSIX.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUA, a TaKKe B
KaueCTBE OCHOBBI JIJIs1 (HOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

npuoOpeTeHne OmnbiTa MO IUIAHUPOBAHWIO, OpPraHU3allMd M TPOBEJICHUIO  YUYEHUUYECKHUX
9KCIIEPUMEHTOB, YMEHUE HA0II01aTh 32 XOI0M MPOIIeCcca, CAMOCTOSATEIHHO POTHO3UPOBATh €TI0 Pe3yNbTarT,
dbopmyupoBaTh 0000IIEHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIIATh
OTU€T O TIpoAeIaHHON paboTe.

Patora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIHIO PA3IMYHBIX BUIOB U (hopm
MIPE/ICTABJICHHS, TMOTYyYaeMyI0 U3 Pa3HbIX HMCTOYHUKOB (HAYyYHO-TIOMYJISIpHAS JINTEpaTypa XUMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTEepHETa), KPUTHUECKH OIEHUBATH MPOTHBOPEUYMBYIO U
HEJI0OCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MTPHUMEHSTHh pPa3IHYHbIe METOAbI W 3alpochl MpU TOMCKE W OoTOOpe uHboOpManmuu u
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJMMBIX JIJIsi BBHITIOJIHEHHWsS] YYEOHBIX H TIO3HABATENBHBIX 3ajad
omnpeAenéHHOr0 TUMA, MNPUOOPETEHHE OMbITa B  OOJACTH  HCIONB30BaHUS  HMH(DOPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHH, OBIAJCHUE KYIbTYpO aKTHBHOTO UCTIOIB30BAHUS PA3TUIHBIX TOMCKOBBIX
CUCTEM, CaMOCTOSTENIHHO BBIOMpATh ONTUMANBbHYIO (QOpMYy TpEACTaBICHUS HHPOpPMAIUH U
WJUTFOCTPUPOBATH PelllaeMble 3a7a9i HECII0KHBIMU CXEMaMH, TuarpaMMamu, IpyruMu popMamu rpaduku 1
UX KOMOMHAIIMSIMU;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B Mpoliecce yueOHONW U MCCIeA0BATEIbCKOM eATEIbHOCTH
UH(GOPMAIIMI0O O BIUSHUW TPOMBIIIICHHOCTH, CEIbCKOIO0 XO31CTBA M TPAHCIOPTAa HA COCTOSHUE
OKpY>Karollel MpUPOTHON CPEIbI.



KoMMyHukaTuBHbBIE YHUBepCaJIbHbIE y4eOHbIe JeiicTBHS:

YMEHHsI 33J1aBaTh BOMPOCHI (B XOJe JUaJIoTa ¥ (WJIK) JUCKYCCHUHU) MO CYIIECTBY O0CYKIaeMOU TEMBI,
dbopMynupoOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1a4uu;

YMEHMsI MPEACTABIATh IIOJYYEHHBIE PpE3YyJbTaThl I[103HABATEJIbHOM JEATEJIBHOCTH B YCTHBIX U
MMUCbMEHHBIX TEKCTaX; JelaTh IPE3CHTALUI0 PE3yJIbTATOB BBINOJIHEHUS XUMHUYECKOIO 3KCIEPUMEHTA
(;1abopaTopHOTro OMbITa, TA00PATOPHOM PaOOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yMEHHsI y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABaTEeIbHON U
UCCIICIOBATEIbCKON JICATEIBHOCTH TPH PEIICHHHM BO3HHKAIOMIMX Npo0jeM Ha OCHOBE yuéra oOmImx
MHTEPECOB U COTJIACOBAHUS MO3UIIMIMA (00CYXKIeHUsI, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAUHAIUS
COBMECTHBIX JICHCTBUI1, ONpe/iesieHne KPUTEPUEB MO OIEHKE KaYyecTBa BBIITOJIHEHHOW pabOThI U APYTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUA:

YMEHUE CaMOCTOSITEIBHO ONPENENATh UEIu JEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATD,
KOHTPOJHMPOBATh U TNPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTb, BBIOMpATh Hambojee
a¢dexTrBHBIE CTIOCOOBI pelieHUs] YUeOHBIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIATh WIIN
KOPPEKTUPOBAaTh IPEIJIOKEHHBIA aITOPUTM ACUCTBUN IIPU BBIIOJHEHUN 3aJaHUM C Y4ETOM IOJYyYEHHUS
HOBBIX 3HAaHUH 00 M3Yy4aeMbIX 0OBEKTaX — BEIIECTBAX U PEAKIIUIX, OIICHUBATh COOTBETCTBHE IMOTYYCHHOTO
pe3ysibTata 3asBJICHHOM 1€, YMEHHE HCIOJIb30BaTh U AHAJIM3UPOBATb KOHTEKCTHI, IpPE/UlaracMbie B
YCIIOBHHM 3aJaHUil.

NPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe mpeaMeTHBIX pe3yJabTAaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJIEP>KAaHUSI, YCTAHOBJICHHOTO
naHHOU denepanbHON paboyeil MporpaMMoil, BBIIETSIOT: OCBOEHHBIE O0YYAIOUIMMUCS Hay4dHbIe 3HAHUSA,
YMEHHSI U CIIOCOOBI IEHCTBUH, crienuUyIecKue sl MPEAMETHON 00JacTi «XUMUS», BUABI IATSIHHOCTH
MO TMOJIYYEHHUIO HOBOTO 3HAHHUSA, €r0 MHTEPHpPETAlMH, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX
y4e€OHBIX ¥ HOBBIX CUTYaIIHIX.

K koniy oOyueHus B 8 KJjiacce rmpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)KaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUMN:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSATHI: aTOM, MOJIEKYJa, XUMUYECKUN AJIEMEHT, MPOCTOE
BEII[ECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAST M HEOJHOPOJIHAS), BAJIEHTHOCTb, OTHOCUTEIbHAsS
aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIApHAs Macca, maccoBas J0Js
XUMHYECKOTO OJJIEMEHTa B COCIWHEHUH, MOJIAPHBI O00BEM, OKCHJA, KHUCIOTa, OCHOBaHUE, COJb,
ANEKTPOOTPHUIIATENILHOCTD, CTENIEHb OKUCIICHHSI, XUMUYecKas peakius, KiacCupuKalus peakiuid: peakiuu
COCIMHEHUS, PEAKIIMU PA3JI0KEHUsI, PEAKI[UU 3aMEIEHUs, PeakIMi OOMEeHa, 9K30- M IHJIOTEPMHUYECKHE
peaxIuu, TeroBoi YPPEeKT peakiuu, SApo aToMa, HNEKTPOHHBIN €0 aToMa, aTOMHAasi OpOUTaNb, PAANYC
aToMa, XMMUYECKas CBA3b, MOJISIPHAS U HETOJIAPHASI KOBAJIEHTHAS CBSI3b, HOHHAS CBSA3b, HOH, KATUOH, AaHHOH,
pacTBOp, MaccoBasi I0JIsI BellecTBa (MPOIIEHTHAS KOHIIEHTPAIIKs) B pacTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX TIOHSITUI W IPUMEHSTH 3TU MMOHATHUS MPU OTIHCAHUT
BEILECTB U UX MPEBPAILECHHUI;
WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTABJICHHS (OPMYJ BEHIECTB W YPaBHEHUN XHUMHYECKUX
peaxkiLuii;
OTIPEIETISATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTENIEHb OKUCICHUS 3JIEMEHTOB B
OMHAPHBIX COSAMHEHUSIX, IPUHAIIICKHOCTH BEIIECTB K ONMPeAeIEHHOMY KJIaCCy COETMHEHUN 0 (hopMyIiam,
BUJT XUMUYECKOH CBSI3H (KOBAJICHTHAS M HOHHAS) B HEOPTAHUUECKUX COSTMHEHUSX;
packpbiBaTh cMbicn Ilepuoguueckoro 3axonHa J[. W. MenneneeBa: [OeMOHCTpUpPOBATH IOHMMAHHE
MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT WX TNoyiokeHus B Ilepumommueckoit
CHCTEME, 3aKOHOB COXPAHEHHMSI MacCChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO Y4YEHUS,
3aKkoHa ABOrajapo;
OMKCHIBATh M XapakTepu3oBaTh TabmuuHyto (Gopmy [leprogndeckoll CUCTEMBI XMMHYECKHX JJIEMEHTOB:
pa3nuyath MOHATHS «TJIaBHasl moarpynna (A-rpymma)» u «nobounas noarpynna (b-rpynmna)», mansie u
OoJbIIME TIEPUOJIbI, COOTHOCUTh 0003HAUEHUS, KOTOphle NMeroTcs B Tabmuie «llepuonnyeckas cucrema
xumudeckux snemeHtoB JI. WM. MenneneeBa» ¢ YHMCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB WM 3apsiji sipa, OOIIee YKCIO DJICKTPOHOB W paclpeiesieHue uX IO
AJICKTPOHHBIM CJIOSIM);



KJIaccu(pUIUPOBaTh XUMUUECKUE JIEMEHThI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHE PEaKIUH (110 YUCITY
U COCTaBY YYaCTBYIOIIUX B PEAKIIMHU BEILIECTB, MO TETNIOBOMY 3P PEKTY);

XapaKkTepu30BaTh (OMMUCHIBATH) OOIINE XMMHUUYECKHE CBOMCTBA BEILIECTB PA3IMUHBIX KJIACCOB, TOATBEPkKAAs
OINMCAaHNE IPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLUi;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBUCUMOCTM OT MX KauyeCTBEHHOI'O COCTaBa, BO3MOXKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSX;

BBIYUCIISATH OTHOCUTENIbHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIF0O XUMHUYECKOTO
3JIEMEHTa 10 (HOpMyJe COECIUHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, HMPOBOAUTH PACUETHI I10
YPaBHEHHMIO XUMHUYECKON peaKkiuy;

IPUMEHATh OCHOBHBIE OIIEPAIIMH MBICIIUTEIILHON 1€ TEIbHOCTH — aHAJIM3 U CUHTE3, CPaBHEHUE, 000011IeHue,
CHCTEMaTH3aIHI0, KIACCU(PUKAIIIO, BEISIBICHUE TPUUNHHO-CIICICTBEHHBIX CBS3€H — JIJIsl U3Y4EHHsI CBOCTB
BEIIECTB U XMUMUYECKUX peaKlil, eCTECTBEHHO-HAayYHbIE METO/bI MIO3HAHUS — HAOJII0JCHUE, U3MEPEHHE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN);

CJIeZIoBaTh IIPaBUJIaM I0JIb30BAHUS XMMHUYECKOH IMMOCYAOH M 1a00paTOpHBIM OOOpYJOBAaHUEM, a TaKXKe
npaBuiiaM oOpallleHusl ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMH 10 BBIIOJHEHHIO JIAOOPATOPHBIX
XMMHUYECKHX OIBITOB IO IMOJIyYEHHIO M COOMpPAHMIO Ta3000pa3HbIX BEIIECTB (BOJOpOJA M KHUCIOPOJA),
IPUTOTOBIICHUIO PACTBOPOB € ONPECIIEHHON MAacCOBOM J10JIeH paCTBOPEHHOIO BELIECTBA, IIIAHUPOBATh U
IPOBOJUTh XUMHUYECKUE SKCHEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C IHOMOIIBIO
MHAMKATOPOB (J1akMyc, peHondTanert, METUIOPAHK U IPYTHE).

K koniy oOyueHus B 9 kJjacce rpeiMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPa’KaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MMOHSATUN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KATHOH,
AQHUOH, IIPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMUYECKasl PeaKIysl, XUMAYECKasi CBsI3b, TEIUIOBOH 3 (EKT peakinu, MOJb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOJUTHUYECKAs! UCCOLMAIINS, PEaKIUd MOHHOTO OOMeHa,
KaTaJl3aTop, XHUMHYECKOe paBHOBecue, oOpaTHMble U HeoOpaTHMble pEakLUH, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUH, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKMCIICHHE U BOCCTAaHOBJICHUE, aJUIOTPOIIHNS,
aM(pOTEepHOCTh, XMMHUUYECKasi CBA3b (KOBAJEHTHAasl, MOHHAs, METAIIIMUECKas), KpUCTAJUIMYEeCKasl peléTka,
KOPPO3Hs METAJUIOB, CILUIABBI, CKOPOCTh XMMUYECKOM PEAKLIUU, IPEAEIbHO fonycTuMas KoHneHnTpanus [TJIK
BEIIECTBA,
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUECKHUX MOHATUN U PUMEHSAThH 3TH MOHATHS PU OMHUCAHUU
BELIECTB U UX NPEBPAILEHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJIEHHS (OpMYJ BEIIECTB U YPAaBHEHUH XMMHMUYECKUX
peaKkuuii;
ONPENENATh BAJECHTHOCTh M CTENEHb OKHUCIICHHS XHMHYECKHMX JJIEMEHTOB B COCIUHEHHUSAX PA3JIM4YHOIO
COCTaBa, MPUHAIEKHOCTH BEIECTB K ONpeAeIEHHOMY KJIaccy COeMHEHUH 1o popMyam, BUI XUMHUYECKON
CBs3M (KOBAJIEHTHAsl, WOHHAsl, METaJUIMUecKas) B HEOPraHMYECKHUX COEIMHEHHUSX, 3aps] HOHA IO
XUMHUYECKOH (opmylie, XapakTep Cpeabl B BOJIHBIX pacTBOpaX HEOPraHMYECKUX COEAMHEHHH, THII
KPUCTAJUIMYECKON pEMIETKH KOHKPETHOTIO BEILIECTBA;
packpbiBaTh cMbIca Ilepuoanueckoro 3akona [I. M. MenneneeBa U NEeMOHCTpUPOBATh €ro IOHUMAaHUE:
ONKCHIBATh M XapakTepu3oBaTh TabnuuHyo Gopmy I[leprnoaundeckoil cuCTEMbl XMMHYECKHX AJIEMEHTOB:
pa3iuuaTth MOHATHUS «TJaBHas nojarpymma (A-rpymnmna)» u «mobounas noarpymnmna (b-rpymma)y, manbsie u
00JIbIIINE IEPUO/IBI, COOTHOCUTH 0003HAYEHHU S, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YNCIOBBIMU
XapaKTEepPUCTHUKAMHU CTPOEHHUsS] aTOMOB XHMMHYECKUX DJIEMEHTOB (COCTaB M 3apsal sipa, oO0Iee YHCIo
AJICKTPOHOB M PACTPEIEICHUE WX IO DJICKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COCAUHEHMH B MpeeiaX MajblX NEPUOAOB U INIABHBIX MOATPYIII C
YYETOM CTPOEHHS UX ATOMOB;
KJIacCU(UIUPOBATh XUMHUECKUE HIIEMEHTBI, HEOPraHUYECKHE BEIECTBA, XUMUUECKUE PEAKIIUU (110 YUCITY
Y COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, 0 TeIIOBOMY 3G (eKTy, 0 U3MEHEHHIO CTETIeHeH OKUCTICHUS
XUMHYECKHUX JIEMEHTOB);



XapaKkTepu30BaTh (OMUCHIBATh) OOIME W Crenu(rUecKue XMMHUUYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX
BCIICCTB, MOATBCPIKAAA OIMMUCAHUC NNPpUMCEpaMU MOJICKYJISIPHBIX U MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX
XUMHYECKUX PEAKIIUN;

COCTaBIISITh yPaBHEHUS DJICKTPOIUTHYECKON JUCCOIMAIMM KHUCIIOT, IIeJoYeli W CcoJied, TOJHBIE U
COKpalIEHHbIE ypaBHEHUS pPEaKIUil HMOHHOrO OOMEHa, YpaBHEHHUS peakiuil, MOATBEPKAAIOIMINX
CYHICCTBOBAHUC T€HETUYECKOHU CBSI3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM TOCPEICTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OallaHCa 3TUX PEaKIIN;

IPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTH HPOTEKaHHUS
XUMHUYECKHX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSX;

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChl BEIIECTB, MACCOBYIO JOJIO XUMHYCCKOI'O
J7eMeHTa 1mo ¢GopMmylie COEIUHEHHs, MAaCCOBYIO OJIO BEIIECTBA B PacTBOpPE, MPOBOJIUTH PaCUETHI IO
YPaBHEHUIO XUMUYECKOU PEAKITIH;

coOnroAaTh IMpaBWiia MOJIb30BAHUA XMUMHUYECKON MOCyIoM MU 1a00paTOpHBIM OOOpYJOBaHHEM, a TaKXkKe
ImpaBujia O6paHICHI/I$[ C BCHICCTBAMH B COOTBCTCTBHU C MHCTPYKLUUSAMU IIO BBIITOJIHCHHUIO J'Ia60paTOpHBIX
XUMHYECKHX OIBITOB MO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHAaKa U yIIIEKUCIIOTO rasa);
MMPOBOAWTL PCAaKIUH, IMOATBCPKIAAIOIINC Ka4eCTBEHHLIA COCTaB Pa3siIMYHbIX BEHICCTB: pacClio3HaBaTb
OTIBITHBIM ITYTEM XJIOpUJ-, OpOMHI-, HOIUI-, KapOoHaT-, (hocdaT-, CUITUKAT-, Cyab(daT-, THIPOKCUI-HOHBI,
KaTUOHBI aMMOHHUA U HOHBI U3YUCHHBIX MCTAJJIOB, IPUCYTCTBYIOIIUC B BOJJHBIX PACTBOPAX HEOPIraHNUICCKUX
BEIIIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIIUU MBICITUTEIIbHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 000011eHre,
CUCTEMAaTU3aINI0, BBISIBICHWE MPUYMHHO-CIEJACTBEHHBIX CBSI3€d — JJI WM3Y4YCHHs] CBOWMCTB BEILECTB U
XUMHNYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYUHBIC MCTOABLI I[MO3HAHHUA — Ha6JHOIICHI/Ie, HU3MCPCHUC,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PealbHbIM U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMMbl KosmuectBo wacos OnexTpoHHbIE (ITUPPOBEIC)
n/n Beero|| Kounrposbubie | Ilpaktuueckue obpazoBaTenbHbIC PECypCEI
paboThI paboThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
1.1 || Xumust — BakHas 001acTh €CTECTBO3ZHAHUS U ITPAKTUUECKON ) 2 bubmuorexa [IOK
eI TENIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
1.2 |BemecTBa u XUMHUYECKHE PEAKITHHI 15 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
|I/IT0r0 0 pa3eny H 20 H
|Pa311e.11 2. BaxkHeilime npeacTaBuTe M HEOPraHMYEeCKUX BeleCTB
2.1 |Bo3ayx. Kucnopoa. [lonsitue 06 okcugax 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
2.2 ||Bomopon.IloHsTHE O KUCITIOTAX U COTSIX 8 1 bubnnorexa [HOK
https://m.edsoo.ru/7f41837c
2.3 ||Boma. PactBopsr. [lonsiTHE 006 OCHOBaHHSAX ) 1 1 bubnnorexa [HOK
https://m.edsoo.ru/7f41837c
2.4 ||OcHOBHBIE KJIacChl HEOPTAHUYECKUX COeTMHEHUN 11 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny H 30 H

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[, U. MenaeneeBa. Ctpoenue aTomoB. XuMHU4ecKasi CBS3b.
OxHcaIuTeIbHO-BOCCTAHOBHUTE/IbHbBIC PeaAKIIUA

3.1 |[Tepuommueckwii 3akoH u [lepnonnveckas cucrema 7 bubnnoreka [JOK
xummuaeckux snemenToB /. . MenaeneeBa. CtpoeHue atoma https://m.edsoo.ru/7f41837c

3.2 |[Xumuueckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIHHEIC 8 1 bu6mmoreka [JOK
peakiuu https://m.edso0.ru/7f41837¢c

Wroro no pazneny 15 bubnnoreka [HOK
https://m.edsoo.ru/7f41837c

Pe3epBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
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Ne

HanmenoBanue pa3neinoB ¥ TeEM IPOrpamMMel ‘

KonnuectBO yacoB

OnexTpoHHbIe (LIU(POBLIC)

n/m Bcero| Konrponsnsie | IlpakTuueckue obpasoBatenbHbIe PeCcypehl
paboThI paboThI
IOBIIEE KOJIMYECTBO YACOB T10 IIPOTPAMME | 68 | 4 [ 5 I
9 KJIACC
Ne HanmenoBaHue pa3aenoB U TEM IPOTPAMMBI KonnuecTtBo yacoB DnexTpoHHbIe (IIU(POBBIE)
/m Beero|| KontponbHsie [pakTuyeckue o6pasoBaTelbHEIE PeCypeb!
paboThI paboThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 |TToBTropeHue u yriryOJieHHE 3HAHUH OCHOBHBIX Pa3/IeiioB Kypca 8 1 bubnmnoreka HOK
KJacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIIHi bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
1.3 || DnexTponuTHyecKas UCCONMANNs. XUMUUSCKUE PEAKIHHU B 1 1 bu6nuoreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
|I/IT0ro 0 pasjeny H 17 H
|Pa311e.11 2. HemeTa/1i1bI M UX COeMHEHU A
2.1 ||OOmas xapakTepruCcTUKa XUMUYECKUX d11eMeHTOB VIIA-Tpynmsbl. 1 bubmuoreka [JOK
I"anmorens! https://m.edsoo.ru/7f41a636
2.2 ||O0mas xapaKkTeprCTUKA XUMUYECKUX 3JeMeHTOB VIA-rpymmbl. bubmuoreka [JOK
Cepa u e€ coequHeHHs https://m.edsoo.ru/7f41a636
2.3 ||O0mmas xapaKTeprUCTUKA XUMUYECKUX 3JIEMEHTOB V A-TpyIIIIbL. 1 bubmuorexa [IOK
A3ort, pocdop U ux coeUHEHUS https://m.edsoo0.ru/7f41a636
2.4 ||OO0mas xapakTepruCcTUKa XUMUIECKUX 3JeMeHTOB [V A-rpynmsl. 1 2 bu6muoreka [JOK
VYrieposa ¥ KpeMHUH U UX COCTMHEHHUS https://m.edsoo0.ru/7f41a636
|I/IT0ro 0 pasjeny H 25 H
|Pa311e.11 3. MeTajulbl M MX COeIHHEHHS
3.1 ||OOume cBOMCTBA METAILIIOB bubmuoreka [{OK
https://m.edsoo.ru/7f41a636
3.2 ||Baxkneine MeTaIBI M UX COEMHEHHS 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
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No HaumeHnoBaHue pa3ienoB U TeM IpOTrpaMMBbl ‘ KomnmuectBo dacos DnexTpoHHbIe (ITUPPOBBIC)
n/m Bceero|| Kontponsusie I[IpakTHdeckue 06pasoBaTeNbHbIE Pecypebl
paboThI paboThI
|I/IT0ro 0 pasjeny H 20 “
|Pa3ne.11 4. XumMus ¥ OKpYy:Kaouias cpeaa
4.1 |BermiecTBa 1 MaTepHajbl B )KU3HU YEIOBEKa 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
|I/IT0ro 0 pasjeny H 3 “
PesepBHOE BpeMs 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 7

MHOYPOYHOE IINIAHUPOBAHHUE

8 KVIACC
Ne Tema ypoxka KommuecTtBo yacos | Hara DnexTpoHHbIEe HU(POBHIE
n/n Beero| Kontpomsheie | Ipaxtideckue || H3Y4eHUA o0pazoBaTesbHbIE PECYPChI
paboTHI paboTHI
1 |IIpeamer xumuu. Ponb xumuu B sxu3HM yenoBeka. Temau || 1 bubmuoreka [IOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 |[IlomsTHe 0 MeTOMAX MO3HAHUS B XUMHU 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d227e
3 |[IpakTtudaeckas padota Ne 1 «IIpaBuina paboThI B 1 bubnuotexa [JOK
7TabopaTopuu ¥ NpUEMBI 0OpaIeHus ¢ 1JabopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 |Yuctsie BemecTBa 1 cMecu. CriocoObI pa3ieneHus 1 but6mmoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 |lIpakTtuueckas pabota Ne 2 «Paznenenue cmeceit (Ha 1 bubnuotexa [JOK
pUMepe OYUCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJEKYJIbI 1 bubmmoteka [JOK

https://m.edsoo.ru/ff0d2a6c
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
/T Beero| Koutpombhbie | Ipaxrnueckue | H3YIeHHA o0pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
7 || XuMHYECKHE 2JIEMEHTHI. 3HAKU (CHMBOJIBI) XHMHUYECKUX 1 bubnuotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IpocTbie 1 CIOKHBIE BEIIECTBA 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c
9  ||[ATOMHO-MOJEKYIISIPHOE yUECHUE 1 bubmmotexa LIOK
https://m.edsoo.ru/ff0d2d50
10 ||3akoH OCTOSHCTBA COCTAaBa BELIECTB. XUMUUECKAsI 1 bub6nmorexa LIOK
bopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHOCcHuTEeNnBbHAS aTOMHAs Macca. OTHOCHUTEIbHAS 1 bubnuoreka [{OK
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 ||MaccoBas 10151 XUMHYECKOI'O DJIEMEHTa B COCAUHEHHHI 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0d350c
13 |[KomudecTBo BemecTBa. Moabs. MossipHas Macca 1 bub6nunorexa LIOK
https://m.edsoo.ru/ff0d5230
14 ||Dusndueckre U XUMHYECKHE SIBJICHUSI. XUMHUECKas 1 bubnmorexa LIOK
peakus https://m.edsoo.ru/ff0d37fa
15 |IIpu3Haku U ycaoBHs NPOTEKAHUS XUMUYECKUX PEAKIUIl 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d3al16
16 ||3akoH coxpaHEHUsS MacChl BEIIECTB. XUMUYECKHE 1 bubnuorexa [{OK
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
17 ||BeramcieHHS KOJIMYECTBA, MacChl BEIISCTBA I10 1 bu6anoreka LIOK
YPaBHEHHSIM XUMUYECKUX PEAKITHA https://m.edsoo.ru/ff0d5708
18 ||[Kimaccuukammss XAMUIECKUX PEaKIHi (COeTMHEHUS, 1 bubnuotexa [JOK
pa3IoXKEeHUs, 3aMeIlleHus, OOMEHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JIoMOHOCOB — y4&HBIH-HIMKIIONEANCT. 1 bubmuorexa [JOK
O06001IEeHrEe U cCUCTEMATU3ALINS 3HAHUMN https://m.edsoo.ru/ff0d40c4
20 |KontpompHas padota Nel mo teme «BermiectBa u 1 1 bub6muorexa [IOK

XUMHWYCCKUC PCAKIIUN

https://m.edsoo.ru/ff0d4290
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Konrponsabie | [paktuueckue | A3Y4eHHs o0pazoBaTeNbHbIC PECYPCHI
paboThl paboThl
21 |[Bo3gyx — cmech razos. CocraB Bo3ayxa. Kucmopox — 1 bu6muoreka [IOK
3JIEMEHT U MpocToe BeliecTBo. O30H https://m.edsoo.ru/ff0d448e
22 || ®usnveckue U XMMHUYECKUE CBOMCTBA KHCIOPOa 1 but6mmoreka [IOK
(peakiuu OKUCIeHUs, Toperue). [TousaTre 00 okcuaax https://m.edsoo.ru/ff0d4614
23 ||Crtoco0ObI oTydeHust KUCIOPo/a B IA00OPaTOPHH U 1 bubmmoreka [JOK
HPOMBIIIICHHOCTH. [IpuMeHeHne KKucaopoaa https://m.edsoo.ru/ff0d497a
24 || TeroBoii 3ppeKT XUMUIECKON PEaKIIuU, TOHATHE O 1 bubnmnorexa [JOK
TEPMOXMMHYECKOM YPaBHEHHH, 9K30- U https://m.edsoo.ru/ff0d4790
9HIOTEPMHUYUCCKUX PEAKIIUIX
25 | TomnmBo (He(Th, yroib M METaH). 3arpsi3HEeHNE BO3AyXa, 1 bu6mmoteka [JOK
CIOCOOBI €ro MPeI0TBPAIECHHUS https://m.edsoo.ru/ff0d4c4a
26 |[IIpaktuueckas padora Ne 3 mo teme «llonydenue u 1 1 bubnnoreka [JOK
COOMpaHue KUCIOPO/ia, U3YUCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 ||Bomopom — snemeHT u npoctoe BemecTBo. Haxoxaenue | 1 bu6mmoteka LJOK
B IPHPOJIE https://m.edsoo.ru/ff0d4dd0
28 || ®usnueckue U XMMUUYECKHE CBOMCTBA BOJOPOA. 1 bubmuoreka [IOK
[IpumeneHue BoJ0pOIa https://m.edsoo.ru/ff0d4dd0
29 |[loHsATHE O KMCIIOTAaX U COIAX 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 ||Croco0sI osTydeHust BOAOPOa B TAOOPaTOpPHH 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
31 |[IpaxTuueckas padota Ne 4 o reme «llonydyenue u 1 1 bubmuoreka [IOK
coOHMpaHue BOAOPO/Ia, H3YIEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 |[MomnsipHblil 00bEM ra3oB. 3akoH ABOraapo 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d542e
33 ||BeruncicHus 00béMa, KOJIUYSCTBA BEIIECTBA ra3a 1o ero 1 but6mmoreka [IOK
W3BECTHOMY KOJIMUYECTBY BEIIECTBA MU 00BEMY https://m.edsoo.ru/ff0d55a0
34 |Beraucienusi 00bEMOB T'a30B 110 YPaBHEHUIO PEAKIIMH Ha 1 bubnmnorexa [JOK

OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B

https://m.edsoo.ru/ff0d5708
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero| Koutpombhbie | Ipaxrnueckue | H3YIeHHA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThl
35 ||[Pusuueckre u XUMAYECKUE CBOMCTBA BOJIBI 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d587a
36 ||CoctaB ocHoBanwmii. [loHATHE 00 HMHAMKATOpPAX 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2
37 ||Boma kak pactBoputelnb. HachieHHble 1 HeHachIeHnbie| 1 bu6mmoteka [JOK
pacTBOpBL. MaccoBast 10J1s1 BELIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 |[IpakTtuueckas pabota Ne 5 mo treme «lIpurorosienue 1 1 bubnmnorexa [JOK
pacTBOPOB C ONpeIeIEHHON MAaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 |[Kontposnbhas padota Ne2 o reme «Kucnopoza. Bomopon. || 1 1 bubmmoreka [JOK
Boxa» https://m.edsoo.ru/ff0d6342
40 |Okcunsl: cocTaB, KiaccuduKalys, HOMEHKIATypa 1 bu6nunorexa LIOK
https://m.edsoo.ru/ff0d664e
41 |IlomydyeHne U XUMUYECKHE CBOMCTBA KUCIOTHBIX, 1 bubmmoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 ||OcHoBaHMs: cOCTaB, Ki1accudukalys, HOMEHKIATypa 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d67ca
43 |IlomydeHue U XMMHUYECKHE CBOWCTBA OCHOBAHUM 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d67ca
44 |[KucnoTsl: cocTaB, KjIaccudUKaIus, HOMEHKIATypa 1 bu6anoreka LIOK
https://m.edsoo.ru/ffOdfee2
45 |[IlomydeHue U XMMUYECKHE CBOMCTBA KMCIIOT 1 bubmuoreka [IOK
https://m.edsoo.ru/ffOdfee2
46 ||Conu (cpenHue): HOMEHKIATypa, CIOCOOBI OTyYeHUs, 1 bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |[Ipaxtuueckas padorta Ne 6. Pemenue 1 1 bu6muoreka [JOK

SKCHICPUMCHTAJILHBIX 3a/la4d 11O TCMC «OCHOBHBIE KJIACCHI

HEOPTaHNYCCKUX COG)IHH@HH?I»

https://m.edsoo.ru/00ad9b7c
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Konrponsabie | [paktuueckue | A3Y4eHHs o0pazoBaTeNbHbIC PECYPCHI
paboThl paboThl
48 |'eneTnueckas CBSI3b MEXY KJacCaMU HEOPTaHUYECKUX 1 bubnuotexa [JOK
COCMHEHU I https://m.edsoo.ru/00ad9a50
49 ||O000IIeHre U cucTeEMAaTH3alns SHAHUHA 1 but6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
50 |KontponpHas padota Ne3 mo reme "OCHOBHBIE KIIacChl 1 1 bu6mmoteka [JOK
HEOPraHUYECKUX COCIUHEHU" https://m.edsoo.ru/00ad9ela
51 |[IepBble MOMBITKH KJIACCU(DUKAITUN XHUMHUIECKUX 1 bubnmnorexa [JOK
a5ieMeHTOB. [oHsITHE O TPyIIaX CXOAHBIX 3JICMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[lepuogmueckuii 3akoH u [lepuoguveckas cucrema 1 bub6nunorexa LIOK
xuMH4YecKux 3nemMeHToB [ . Menzencea https://m.edsoo.ru/00ada52c
53 |[[lepuompl, TPyYIIIIBI, TOATPYIIIBI 1 bubmmoreka [JOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue atoMoB. CocTaB aTOMHBIX siep. M30Tombl 1 bubnnoreka [JOK
https://m.edsoo.ru/00ada342
55 ||CTpoeHue 37IeKTPOHHBIX 000JI04YEK aTOMOB 3JIEMEHTOB 1 bubmuoreka [IOK
[Mepuomuueckoii cuctemsl . . Menneneepa https://m.edsoo.ru/00ada6bc
56 | XapakTepucTHKa XHMHUYECKOTO JIEMEHTA I10 €T0 1 bubnuotexa [JOK
nonoxenuto B [lepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
57 |3nauenue [lepuonuyeckoro 3aKoHa sl pa3BUTHS HAYKU 1 bubmuoreka [IOK
u npaktuku. 1. . MenieneeB — y4€Hblii, egaror u https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 | DAeKTPOOTPUIIATEIEHOCTh ATOMOB XUMHUYECKHIX 1 bubnuotexa [JOK
HIIEMEHTOB https://m.edsoo.ru/00adaab8
59 ||MonHas xuMu4eckas CBsI3b 1 but6mmoreka [IOK
https://m.edsoo.ru/00adac34
60 |KoBaneHTHas moyisipHas XMMHUYECKasi CBSI3b 1 bubmmoteka [JOK

https://m.edsoo.ru/00adaab8
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Konrponsabie | [paktuueckue | A3Y4eHHs o0pazoBaTeNbHbIC PECYPCHI
paboThl paboThl
61 |KoBasieHTHast HEMOJSAPHAS XUMHUYECKas CBS3b 1 bubnuotexa [JOK
https://m.edsoo.ru/00adaab9
62 ||CtencHb OKHCIICHUS 1 but6mmoreka [IOK
https://m.edsoo.ru/00adae28
63 ||OxuCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 1 bubmmoreka [JOK
https://m.edsoo.ru/00adb076
64 ||OkucnuTeNn 1 BOCCTAHOBUTEIH 1 bubnuoreka [{OK
https://m.edsoo.ru/00adb076
65 |[KontponbHas padora Ned o teme «CTpoeHue aToma. 1 1 bubnnoreka [JOK
XUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 |PesepBHbIil ypok. O00OIIEHNE U cucTeMaTH3amus 3Hanuit || 1 bu6mmoteka [JOK
https://m.edsoo.ru/00adb33c
67 |[Pe3zepBHbIii ypok. O0001IeHNE U cucTeMaTH3aus 3HaHuit|| 1 bub6nunorexa LIOK
https://m.edsoo.ru/00ad9ch2
68 |PesepBHblil ypok. O00OmIeHNE U cucTeMaTu3anus 3Hanuit || 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d61c6
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 || 4 [ 4 [
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9 KJIACC

Ne Tema ypoxka KommuecTBo yacos | [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|Kontporsasie|[Ipaktiueckue| A3y 1CHHA o0Opa3oBaTeNbHbIE PECYPChI
paboThI paboThI
1 |Ilepmonnueckuii 3akoH. [lepuoaudeckas cucreMa XMMMUYECKUX 3JeMeHTOB|| 1 bu6mmoteka [JOK
JI. . MenpeneeBa https://m.edsoo.ru/00adb59e
2 ||3aKkOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKHUX AJIEMEHTOB MEPBBIX 1 bubnuotexa [JOK
TpEX MEPUOI0B https://m.edsoo.ru/00adb6b6
3 ||Knmaccudukamnms 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 bubnuotexa [JOK
https://m.edsoo.ru/00adb7e2
4 || Buapl XuMHUYECKOH CBSI3U U TUIBI KPUCTAIUIMUECKUX PELIETOK 1 bu6mmoteka [JOK
https://m.edsoo.ru/00adbac6
5 |[KontponbHas pabota Nel mo teme «IloBTOpeHue u yrirydbieHue 3HaHui 1 1
OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca»
6 |[Knaccudukarus XUMUYECKUX PEAKITUH 110 PA3IMYHBIM MTPH3HAKAM 1 bubmmoreka [JOK
https://m.edsoo.ru/00adbcb0
7 |[Ilonarue o ckopocTu XUMUYecKol peakiuu. [IoHATHE O TOMOTE€HHBIX U 1 bu6mmoteka [JOK
TeTEePOTeHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
8 |[lonsTHe 0 XMMHUYECKOM paBHOBECUH. DaKTOPHI, BIUSIIONINE HA CKOPOCTh 1 bubnuoreka [IOK
XMMHUYECKON PEaKIMU M TIOJI0KEHHE XUMHUYECKOTO PABHOBECHS https://m.edsoo.ru/00adc28c
9  ||OkuCANTENTEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 bu6anoreka IIOK
https://m.edsoo.ru/00adcade
10 ||Teopus snekTpoUTHYIECKOM qucconuaui. CUIBHBIC U C1a0bie 1 bubnuotexa [JOK
AIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHUS peakUi 1 bubmuoreka [IOK
https://m.edsoo.ru/00add448
12 || Xumuueckue cBOMCTBA KHCIOT M OCHOBaHHI B CBETE NPEACTABICHUN 00 1 bu6muoreka [JOK
ANEKTPOIUTUYECKON TUCCOITUAITUT https://m.edsoo.ru/00add5d8
13 || Xumuueckue cBOICTBa COJICH B CBETE MPECTABICHHIA 00 1 bu6muoreka [JOK
ANEKTPONUTUIECKON TUCCOITUAITUT https://m.edsoo.ru/00add8b?2
14 |[[Tonartue o ruaponu3se conen 1 bubmmotexa [JOK

https://m.edsoo.ru/00add9d4
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Ne Tema ypoxka KoanuectBo yacos ‘ [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero|[Kontponshsie|[Ipaktiueckue| A3y 1CHHA o0Opa3oBaTeNbHbIE PECYPChI
paboThl paboThl
15 ||O6o00wmenue 1 cucTeMaTh3aus 3HaHUi 1 bu6nmorexa [IOK
https://m.edsoo.ru/00addd12
16 |[IpakTuueckas padota Ne 1. «PemeHne sKCIepUMEHTAIBHBIX 33729 1 1 bubmuorexa [JOK
https://m.edsoo.ru/00addbfa
17 ||KontponbHas pabota Ne2 1o treme «NeKTPOIUTUYECKAs JUCCOIMALIHSI. 1 1 bu6mmoteka [JOK
XUMHYECKUE PEAKI[UH B PACTBOPAX)» https://m.edsoo.ru/00addecO
18 ||OOmias xapakTepucTUKa raloreHoB. XUMUYECKUE CBOMCTBA HA IPUMEPE 1 bubnmnorexa [JOK
xJiopa https://m.edsoo.ru/00addfe2
19 | XnopoBonopoa. ComisiHast KHCIOTa, XUMUYECKHE CBOMCTBA, MOTYYCHHE, 1 bubnmnoreka [JOK
pUMCHEHHE https://m.edsoo.ru/00ade104
20 |([IpaxTtmueckas padota Ne 2 o teme «llomydeHne constHOM KHCIOTHI, 1 1 bu6mmoteka [JOK
u3ydeHue e€ CBOMCTBY https://m.edsoo.ru/00ade348
21 |[BeruucieHus 1o ypaBHEHHSIM XUMUYECKUX PEaKIil, €CIH OANH U3 1 bubnnoreka [JOK
pEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 ||O61mas xapakTepucTUKa 31eMeHTOB VIA-rpynmbl 1 bubnuoreka [IOK
https://m.edsoo.ru/00ade64a
23 ||[AsotporHble MOAU(UKAIIUN cepbl. HaxoxaeHne cephl i €€ CoeTuHEHUI 1 bubnuorexa [{OK
B IpHpoJe. XMMUYECKUE CBOWCTBA CEPBI https://m.edsoo.ru/00ade64a
24 ||CepoBoaopo/, cTpoeHue, GU3NYECKUEe U XUMUIECKHE CBONCTBA 1 bubnmnorexa [JOK
https://m.edsoo.ru/00ade802
25 ||Okcunsl cepsl. CepHasi KHCITOTa, PU3NYECKUE U XUMUYECKHE CBOWCTBA, 1 bubnmnoreka HOK
pUMEHEHHE https://m.edsoo.ru/00adea28
26 || XuMuYeckre peakiiuy, JeKalrue B OCHOBE IIPOMBIIUIIEHHOTO crioco0a 1 bu6muoreka [JOK
MOJTyYEHUS] CEPHOM KUCIOTHI. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIeH https://m.edsoo.ru/00adec8a
Cpebl COSTMHEHMSIMH CEPBI
27 ||BpramcieHne MaccoBOH JIOJIM BBIXOJIa MMPOAYKTA PEAKITHH 1 bu6muoreka [JOK
https://m.edsoo.ru/00adec8a
28 ||OOmas xapakTepuCcTUKa IIEMEHTOB VA-Tpymibl. A30T, pacnpocTpanenue| 1 bubnmnorexa [JOK

B IIpHUpojie, GU3NUYECKUe U XUMUYECKHE CBONCTBA

https://m.edsoo.ru/00adeea6
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Ne Tema ypoxka KoanuectBo yacos ‘ [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero|Kontponbhsie|[Ipaktuueckue][A13Y4CHHA 00pa3zoBaTeNbHbIC PECYPChHI
paboThl paboThI
29 ||AMMuak, ero pu3NYECKue U XMMUIECKHUE CBOMCTBA, MTOTYYECHUE U 1 bubnuotexa [JOK
IPUMCHEHHE https://m.edsoo.ru/00adf004
30 ||[Ipaktrueckas padota Ne 3 mo teme «I[lomydenue ammuaka, u3ydenue ero | 1 1 bubnuotexa [JOK
CBOWCTBY https://m.edsoo.ru/00adf180
31 ||[A3oTHas KHCIIOTa, e€ PU3NUYECKUE M XUMUIECKIE CBOHCTBA 1 bubnunoreka LIOK
https://m.edsoo.ru/00adf306
32 ||Mcnonb30BaHHE HUTPATOB M COJICH aMMOHHS B KaY€CTBE MHUHEPATbHBIX 1 bu6mmoteka [JOK
yno0peHnii. XUMHUYeCKOE 3arpsi3HeHUE OKPYIKaroIIel cpeIbl https://m.edsoo.ru/00adf518
COCIMHEHUSIMH a30Ta
33 ||[@ochop. Oxeun dpochopa (V) u hochopHas kucinora, pU3NIECKUE U 1 bubmmoreka [JOK
XMMHYECKHE CBOMCTBA, MOJyYCHHUE https://m.edsoo.ru/00adf68a
34 |[Ucnons3zoBanue GocharoB B Ka4ecTBE MUHEPATBHBIX yIOOPEHHIA. 1 bubnnorexa [JOK
3arpsi3HeHHE PUPOIHON cpebl pocharamu https://m.edsoo.ru/00adfc20
35 |[Vraepon, pacpocTpaHeHHE B IPUPOAC, (GU3HUSCKUE U XUMUYICCKUE 1 bubmmoreka [JOK
CBOIfcTBa https://m.edsoo.ru/00adfd9c
36 ||Okcupasl yriepoaa, ux Gpu3ndeckue 1 XMMUYECKHE CBOMCTBA. 1 bu6mmorexa [JOK
DKOJIOTHYECKHE TPOOIIEMBI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV) https://m.edsoo.ru/00adfebe
37 ||YronbHas KHCIIOTA U €€ COIu 1 bu6nmoreka LIOK
https://m.edsoo.ru/00ae006¢
38 |[IpaxTtmueckas padora Ne 4 mo teme "llomydeHune yriaekucioro rasa. 1 1 bubmuoreka [JOK
KauectBeHnHas peakius Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 |[[lepBoHavanbHBIEC MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O 1 bubnmnorexa [JOK
COEJIMHEHUX yriiepoaa https://m.edsoo.ru/00ae054e
40 |[KpemHmii 1 ero coequHEHUs 1 bu6mmorexa [JOK
https://m.edsoo.ru/00ae080a
41 |[IpaxTuueckas padota Ne 5. Perienue skcriepuMeHTaIbHBIX 3a7a4 1o Teme| 1 1 bu6muoreka [JOK
«Baxxneime HeMeTaIbl 1 UX COEIUHEHUSD) https://m.edsoo.ru/00ae0bf2
42 |[KonTtponbHas pabota Ne3 no Teme «BaxxHeiiie HeMeTauIbl U UX 1 1 bubmmotexa [JOK

COCITMHEHM S

https://m.edsoo.ru/00ae0e18



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

Ne Tema ypoxka KoanuectBo yacos ‘ [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero|[Kontponshsie|[Ipaktiueckue| A3y 1CHHA o0Opa3oBaTeNbHbIE PECYPChI
paboThl paboThl
43 ||O6mas xapakTePUCTUKA XUMHUUIECKUX DJIEMEHTOB — METAJLIOB. 1 bubmuorexa [JOK
Meranyeckas CBsi3b U METAJUIMYECKAsi KPUCTAILTHYECKAst PEHIETKA. https://m.edsoo.ru/00ae103e
®u3nyecKue CBOMCTBA METAIIIOB
44 | XuMudecKkue cBONCTBA METAJUIOB. DJIEKTPOXUMUUECKUN psi HatpspkeHuid || 1 bu6mmoteka [JOK
METaJLIOB https://m.edsoo.ru/00ae1156
45 ||O6mue criocoOsl moaydeHust MmetayioB. CriiaBbl. Beraucnenus mo 1 bubnuorexa [JOK
yYpaBHCHHUSIM XUMHUYECKHX PEAKIHi, €CIIU OJMH U3 PEareHTOB COACPKHUT https://m.edsoo.ru/00ae1156
npuMecu
46 |[loHaTHE O KOPPO3HH METAILJIOB 1 bubnnorexa [JOK
https://m.edsoo.ru/00ae1278
47 |[lllenoyHble METAILIbI 1 bubnuoreka [{OK
https://m.edsoo.ru/00ae14b2
48 || OkcHuIbl ¥ THAPOKCHIBI HATPHS U KATUs 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2
49 |[IlenoyHO3eMeNbHbIE METAIbI — KaJIbIIUi U MarHUMA 1 bubnmnorexa [JOK
https://m.edsoo.ru/00ae15e8
50 |BaxkHe#ine coeAMHCHUS KaTbIIH 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ae15e8
‘51 ‘O606HI€HI/I€ ¥ CHCTEMaTU3alus 3HAHUI H H H ’ H
52 |PKEcTkocTh BOJBI M CIIOCOOBI €€ yCTpaHCHHS bubnuorexa [{OK
https://m.edsoo.ru/00ae1886
53 |[IpaxTtuueckas padora Ne 6 o teme "JKEcTKOCTb BO/BI U METOABI €€ 1 1 bubnuoreka [IOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 ||AmroMuHUM 1 bubnunorexa LIOK
https://m.edsoo.ru/00aelc64
55 ||AMdoTepHbIe CBOMCTBA OKCHA U THUIPOKCHUIA 1 bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
56 | XKene3o 1 bubnunorexa LIOK
https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Ne Tema ypoxka KoanuectBo yacos ‘ [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero|Kontponbhsie|[Ipaktuueckue][A13Y4CHHA 00pa3zoBaTeNbHbIC PECYPChHI
paboThl paboThl
57 ||Oxcunsl, ruapokcubl u conu xenesa (I1I) u xenesa (I11) 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6
‘58 ‘O606H_IGHI/IC M CUCTEMaTHU3aLMs 3HAHUI “ “ “ || || |
59 ||[Ipaktrueckas padota Ne 7. PemeHue sKkCriepuMEHTANBHBIX 33/1a4 10 TEME 1 bubmuorexa [JOK
«BakHeime MeTauibl ¥ UX COCTUHCHUSD https://m.edsoo.ru/00ae3de8
60 |Boruncienus mo ypaBHEHUSIM XUMUYECKUX PEAKIUNA, €CIIH OJUH U3 1 bu6mmoteka [JOK
pEareHTOB JIaH B M30BITKE WIIM COACPKHUT IPUMECH. BBIUUCICHMS https://m.edsoo.ru/00ae1750
MacCOBOM J0JIH BBIX0JIa MPOYKTa PEAKIIUU
‘61 ‘O606H.I€HI/IC Y CHCTEMAaTHU3alLUs 3HaAHUH H H H || ||
62 |[KontponbHas pabota Ned o teme «BakHel111e METaIbl U UX 1
COCIMHEHUS
63 |[BemecTBa 1 MaTepuabl B TOBCEIHEBHOM KU3HH YEIIOBEKA 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae3f50
64 || Xumudeckoe 3arps3HEHHE OKPYKAIOIIEH Cpeibl 1 bu6mmoteka [JOK
https://m.edsoo.ru/00ae4270
65 |Ponb XxMMHU B pelIeHUH SKOJIOTUYECKUX MpolieM 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae4270
66 |PesepBHBIii ypok. OO0OIICHNE M CHCTEMAaTH3AIMsI 3HAHUH 1 bu6mmoteka [IOK
https://m.edsoo.ru/00ae0d0a
67 |Pe3epBHbIil ypok. O00OIIEHNE U CUCTEMATH3aIUsl 3HAHUIH 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb33c
68 |Pe3sepBHbIii ypok. O00OIIEHNE U CUCTEMAaTH3aIsl 3HAHUH 1 bubnuoreka [IOK
https://m.edsoo.ru/00ad9cb?2
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 | 7 | |
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O IPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., Octpoymon U.I"., Cnaakos C.A., AknmonepHoe o0miecTBo «M3aatenbetBo «IIpocBemienuey
» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknmonepHoe obmiectBo «M3marensctBo «IIpocBerienne»

* Xumus, 9 kmacc/ I'abpuensu O.C., Ocrpoymos U.I'., Cnaakos C.A., AknuonepHoe obmectBo «M3natenbctBo «IIpocBemieHue
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknmonepHoe obmiectBo «M3maarensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. 'abpuensu O. C., Bocko6oitnukoa H. I1., SlmykoBa A. B. HactonbHas kaura yuurens. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: Ilpoda, 2021.
2. I'abpuensn O. C., SurykoBa A. B. Terpaap asst 1ab0paTOpHBIX ONBITOB U MpakTHueckux padot. 8 k1. K yuebnuky O. C. ['abpuensaa «Xumus. 8
kiace». M.: [Ipoda, 2022.

3. IN'abpuensn, O. C. Metoaudeckoe nocodue k yueonuky O. C. I'abpuensna «Xumusi». 8 kimacc / O. C. I'abpuensa. — M. : Ilpoda, 2021. — 109.
4. I'abpuensn, O. C. Meronnyeckoe nocodue k yueonuky O. C. I'abpuensna «Xumus». 9 knacc / O. C. I'abpuensn. — M. : [Ipocda, 2021. — 108.
5. Xumus : TexHoiorudeckue kapTol K yaeOHuky O. C. ['abpuensina «Xumus. 8 kimacey : meronuueckoe nocooue / JI. . AcanoBa. — M. : lpoda,
2020

6. Xumus : TexHoiorndeckue kaptel K yaeoHuky O. C. ['abpuensna «Xumus. 9 kiace» : meronuueckoe mocooue / JI. . AcanoBa. — M. : lpoda,
2018

7. Xumus. 8 ki1.: KoHTponbHBIC U TpoBepoUYHbIe padoTh K yueObnuky O. C. 'abpuensHa «Xumus. 8» / O. C. I'abpuensy, I1. H. Bepeskun, A. A.
VYiakoBa u ap. - M.: lpoda, 2022. nanHsle

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u cailt 115 yuurens «5 Uiy Ha ypoxk XUMHUI)

http://him.1september.ru Enunas komnekuus LHOP: [Ipenmernas komnexuus «XuMHs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHbIE 3KCTIEpUMEHTHI: XuMus. Kosutekius Poccuiickoro 061eo0pa3oBaTeisHOTO
nopTrasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoit

http://www alhimik.ru Bcepoccuiickas onummnuaaa mkoJIbHUKOB MO0 XUMUHU

http://chem.rusolymp.ru Opranuueckas XuMHs: SJEKTPOHHBINA YUSOHHUK AJISi CPETHEHN IKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpBITBINA KOMIEIHK: XUMUS

http://www.chemistry.ru JlucraHuioHHast OIMMIIHAAA 10 XMMHU: TEIEKOMMYHUKAIMOHHBINA 00pa30BaTeIbHbIA MPOEKT
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