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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUsl COCTaB-
JeHa Ha OCHOBE TpeOOBAaHUU K pe3ysbTaTaM OCBOECHMSI OCHOBHOU oOpa3oBaTellb-
HOW IporpaMMbl OCHOBHOrO 00Iero ooOpa3zoBaHusi, mnpezicraBiieHHbIX B PI'OC
00O, a Takxe Ha OCHOBe (penepanbHOM pabouyeld MpOrpaMMbl BOCIUTAHUS U C
y4€TOM KOHIEMIUU MpenogaBaHusi y4eOHOTo mpeaMmera «XuMHs» B 00pazoBa-
TEJIbHBIX Oopranu3anusax Poccuiickon @enepanuu.

[TporpaMma 1o xumMuM AaéT MPeACTaBICHUE O LIENAX, OOIIel cTpaTeruu ooy -
YEeHUs, BOCIUTAHUS U Pa3BUTHUSL 00Yy4aIOIIUXCS CPEACTBAMU Y4eOHOIo MpeaMera,
YCTaHABIMBAET 00s3aTENIbHOE MPEIMETHOE COJEpKaHUE, MPeayCMaTpUBAEeT pac-
IIPEIEJICHUE €ro M0 KjaccaM U CTPYKTYPUPOBAaHHUE 110 pa3zAesiaM U TEMaM Iporpam-
Mbl 110 XMMHH, ONPEIENSECT KOJIMYECTBEHHBIE M KAUECTBEHHbIE XapaKTEPUCTUKU
COJIEp>KaHUs, PEKOMEHIyEMYIO TOCIE0BATEIbHOCTh U3YUYEHUSI XUMHUHU C YUETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JOTUKH y4eOHOTr0 Mpolecca, BO3-
pPacTHBIX OCOOEHHOCTEN 00YyYaroUINXCs, ONpeAessieT BO3MOKHOCTU MpeaMeTa s
peanu3anuy TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTElIbHOMN
MporpaMMbl HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHUs, a TaKKe TpeOOBaHUM K
pe3ynbTaTam oOy4eHHs] XMMUU Ha YPOBHE 1I€JIEd U3y4YEeHHsI IPEIMETa U OCHOBHBIX
BHJIOB y4YeOHO-ITO3HABATEIbHONW JCATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4eOHOTr0 COIep KAHMU.

3HaHUe XUMUU CIY>KUT OCHOBOM Uisi (GOPMHUPOBAHUS MUPOBO33PEHUS 00yya-
IOLLErOCsl, €ro MPEJACTaBICHUN O MAaTEpUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UT-
patoT popmHupyemMble XUMUEH NMPEACTaBICHUS O B3aUMONPEBPAIICHUAX SHEPTUU U
00 SBOJIIOIMM BEUIECTB B MPUPOJAE, O MYTAX pPELIECHUS MIOOATBHBIX MpoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CBIPHEBOW, DHEPrETUUECKOM, MULIEBOU U
IKOJIOTUYECKOM 0€30macHOCTH, MPoOIeM 3ApaBOOXPAHEHUS.

N3yuyeHnne xumun:

CHOCOOCTBYET peau3allii BO3MOXKHOCTEHN JUIsl caMOpa3BUTUS U (POPMUPOBa-
HUS KyJIBTYpbI JIMYHOCTH, €€ 001el U (yHKIMOHATBHOU rPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHME MBIIUICHHS U TBOPUYECKHX CIHOCOOHOCTEM
00y4aroumxcs, HaBbIKOB UX CAMOCTOATEIbHONW y4eOHOU JIeATENIbHOCTH, SKCIIEpH-
MEHTAJIBHBIX U UCCIIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B IIOBCEIHEBHOM
’KU3HHU, TaK U B IPOPECCUOHAIBHON AESITENbHOCTH;

3HAKOMUT CO CIEUU(PUKON HAyYHOrO MBIILJICHUS, 3aKJIabIBAET OCHOBBI II€-
JIOCTHOTO B3IVISiA HA €IUHCTBO MPUPOJBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUHN ECTECTBEHHO-HAYYHON I'PAMOTHOCTH 00YYaroIINUXCs;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K NPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOE
oOpa3oBaHNe 00Yy4aIOIINXCSl.



JlanHbie HampaBlieHUs B OOYYSHUN XUMHH 00ECIIEYMBAIOTCS CHIEIU(BUKON CO-
Jep’KaHusl y4eOHOTo MpeMeTa, KOTOPhIN SBISETCS MEeJaroruuecky aanTupOBaH-
HBIM OTpakeHHeM 0a30BOM HayKH XMMUU Ha ONPeeIEHHOM dTane e€ pa3BUTHU.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSITHH XHMHH, OCHOB
HEOPraHUYECKOM XMMUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IMOHSITHUI OpraHuye-
CKOM XMMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMUU C(POpMUPOBAHA HA OCHOBE
CUCTEMHOI0 MOJX0/1a K €€ n3yueHuro. ColiepKkaHue CKIaIbIBa€TCsA U3 CUCTEMBI 10-
HATHN O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CHUCTEMBbI MOHATUA O XUMHYECKOMN
peakuuu. O0€ 3TU CUCTEMBbI CTPYKTYPHO OPraHMW30BaHbl O MPUHLHUITY MTOCJIEI0Ba-
TEJIbHOIO Pa3BUTHUs 3HAHWW HA OCHOBE TEOPETHUECKUX IMPEICTABICHUN Pa3HOIO
YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOTI'O 3aKOHA XMMUHU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— IPEJCTaBICHUNA 00 3JEKTPOIUTHUECKON AMCCOIMAIMK BEIEeCTB B PacTBO-
pax.

Teopernueckue 3HaHUS PAcCCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOJY-
YEHHBIX M OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEI0BATEIBLHO OT OJHOIO
YPOBHSI K JIPyroMy, BBITIOJNHSS (YHKIIMU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJYYEHUS
M3Y4YaeMbIX BEILECTB.

OcBoeHue nporpammbl 0 XUMHH CHOCOOCTBYET (POPMHPOBAHUIO NPEICTAB-
JICHUSI 0 XMMHUYECKOW COCTaBIAIOIICH HAyYHOM KapTUHBI MHpPA B JIOTHUKE €€ CH-
CTEMHOM MPUPOAbI, IECHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOAaM I10-
3HaHMS B Hayke. M3ydyeHne XMMUU MPOUCXOJUT C IPUBJICUCHUEM 3HAHUN U3 paHee
U3YYEHHBIX YUYE€OHBIX MpeAMETOB: « OKpyx)aroluidi Mup», «bruonorus. 5—7 Kiaacceb»
n «Pusuka. 7 Kiaccey.

[Ipu u3yyeHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHWUU OCHOB XUMHUYE-
CKOM HayKH Kak 00JaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, IPAKTUUECKOMN JESATENb-
HOCTH Y€JIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbI. 3a/1aya yueo-
HOTO MPEIMETa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUI — BaXK-
HeHmuX (akToB, MOHATHMA, 3aKOHOB M TEOPETUYECKUX IOJOKEHUU, TOCTYITHBIX
000011IeHUII MHUPOBO33PEHUECKOTO XapaKTepa, A3blka HAayKW, B MPHOOLICHUH K
HAay4YHBIM METOJaM IMO3HAHUS MPU U3YUYEHUH BEIECTB U XMMUYECKUX PEAKIUi, B
GbopMHpPOBaHWYM W PA3BUTHUHU [IO3HABATENBHBIX YMEHUW M WX TNPUMECHECHHH B
y4eOHO-TI03HABATEIBHON U y4eOHO-HCCIIEIOBATENBCKON e TENHHOCTH, OCBOCHUH
MpaBuWJI 0€30MacHOr0 OOpaleHUs ¢ BEIIECTBAMH B TOBCEITHEBHOM KU3HH.



[Ipu m3ydyeHUn XMMUU HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs BaKHOE
3HAaYEHHE MPUOOPENH TaKHe 111, KaK:

— (popMHUpOBaHUE UHTEIUICKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000-
pPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHUHSATUIO PEIICHUH, Croco0-
HOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYyYEHMs] Ha CHUCTEMAaTHYECKOe MpuoOIIeHue oldydaro-
IIUXCS K CAaMOCTOSITEIbHOM IMO3HABATEJILHOW JEATEIbHOCTU, HAyYHBIM METOIaM
Mo3HaHus, (POPMUPYIOLIUM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUMU;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0YJAOIIIIMUCS
OTIbITA Pa3HOOOPA3HON NEATEILHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOYEBBIX Ha-
BBIKOB (KJIFOUEBBIX KOMIIETEHIIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE ISl pa3-
JUYHBIX BUJOB JACSATEILHOCTH;

— (opmupoBanue 001IeH QYHKIIMOHATBLHON M €CTECTBEHHO-HAYUYHON IPaMOT-
HOCTH, B TOM YHUCJIE€ YMEHUN OOBSICHATH U OLIEHUBATH SIBIICHUS OKPYKAIOIETO MU -
pa, UCIIOJIB3YsI 3HAHUS U OTBIT, MOJIYUYCHHBIC IPU U3YUYEHUHU XUMUH, IPUMEHSITh UX
MpU pelieHuu mpoOJieM B MOBCEHEBHOM KU3HU U TPYAOBOU JI€SITEIHHOCTH;

PaGouas mporpamma mo xumuu cBsizana ¢ [Iporpammoii BocriuTaHus 4epes
Moayib «IIIKOJIBHBIM YpOK» depe3 MNpUBJICUEHWE BHUMAHUS UIKOJIBHUKOB K
IIEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha YpPOKaX BeIIECTB, siBIeHH. OpraHnu3zanusi
uX paboTHI € MOTYyYaeMO Ha ypoKe HHPOpMaLUEl - THULIMMPOBaHUE €€ 00CyxKe-
HUS, BBICKa3bIBAHUS YUAIIUMHUCS CBOETO MHEHUS IO MOBOJY, BBIPA0OOTKH CBOETO K
HEW OTHOILECHUS.

[{eneBble OpUEHTHUPHI PE3yJILTATOB BOCIUTAHUS HaIpaBJieHbl Ha (popMUpoBa-
HUE€ [IEHHOCTEN HAy4YHOIO MO3HAHUSI: Pa3BUTHE MO3HABATEIHLHOIO MHTEpEca B 00-
JACTH XUMUH, Pa3BUTUE HABBIKOB MCIIOJIb30BAHUS PA3IMYHBIX CPEJCTB MO3HAHUS,
HAKOIUJICHUS! 3HAaHUW O MUpE (SI3bIKOBas, YUTATENbCKAs KYJIbTypa, AESTEIbHOCTD B
nHpopMarmonHo, udposoi cpene) (uepes moayis «lllkona-teppuropus 310po-
BbSI»).

OO61mee yncI0 YacoB, OTBEIEHHBIX JIJISl U3YUYEHUSI XUMUHU HA YPOBHE OCHOBHO-
ro obmero odpazoBaHus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB (2 vaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPKXAHUE OBYUYEHUA

8 KNIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMuM B )KU3HU 4YeJlOBEKa. XUMHS B CUCTEME HaykK.
Tena u BemecTBa. OU3NUECKHE CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHUE Be-
mectB. [loHATHE O MeTOJAaxX MO3HAHUA B XUMHHU. UHCThIE BEIIECTBA U CMECH.
CriocoOnI pa3eneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX DJIE-
MeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyaa. BageHTHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3a-
KOH MOCTOSIHCTBA cOocTaBa BeuecTB. OTHOCUTENbHAA aTOMHasi Macca. OTHOCUTENb-
Has MOJIEKYJIApHasi macca. MaccoBasi 10711 XUMHUUYECKOTO AJIEMEHTA B COCIMHEHUU.

KommuecTBo BemecrBa. Mosib. MosnsipHas macca. B3aumMocCBsI3b KOJIMYECTBA,
Macchl M YUClIa CTPYKTYPHBIX €AUHUIL BenlecTBa. Pacuérel o gpopmynaM xummuye-
CKUX COCIUHECHUMU.

@uU3NYECKUE U XUMUUYECKHUE SBJIICHUS. XUMHUUYECKasl PEakus U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XuMHUueckue ypaBHeHus. Krnaccudukaims
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEIIICHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0#, MpaBmiiaMu pabOThl B JabOpaTopuu U
npuéMaMu oOpallleHus ¢ J1abopaTOPHBIM O0OPYIOBAHUEM, U3YUCHHE U ONUCAHUE
(bU3UYEeCKUX CBOWMCTB 00PA3I[0OB HEOPTAaHUYCCKUX BEIIECTB, HaOM0IeHne (pr3nde-
CKMX (IUIaBJI€HUE BOCKA, TasHUE JibJla, PACTUPAHUE caxapa B CTYINKE, KUIECHUE U
KOHJICHCAIIUsI BOJIbI) U XMMHUYECKUX (TOpEeHUE CBEYM, IPOKAIIMBAHUE MEIHOM MpO-
BOJIOKH, B3aMMOJICUCTBHE MeEja C KHCIIOTOM) SBJIICHUM, HAOIIOACHUE U ONHCAHUE
IIPU3HAKOB MPOTEKAHUSI XUMHUYECKUX PEAKUUi (pa3iioKeHHE caxapa, B3aUMOJEH -
CTBUE CEPHOW KHUCJIOTHI C XJOPUAOM Oapusi, paznoxeHue ruapokcuga meau (11)
pU HarpeBaHMM, B3aUMOJICHCTBUE KeJe3a ¢ pactBopoMm cond menu (11), nzyuenue
criocoOOB pa3JielieHUs CMEeCel: C MOMOIIbI0 MarHuTa, (puibTpoBaHUE, BhITAPUBA-
HUE, TUCTUUTSIUS, XpoMaTorpadusi, MpOBECHNUE OYNUCTKHA MTOBAPESHHOM COJIH, Ha-
OJIt0JICHUE W OMHMCAHHME PE3yJbTATOB MPOBEACHUS OMbITA, WIUTFOCTPUPYIOUIETO 3a-
KOH COXpaHEHUsI MacChl, CO3/IJaHMuE MOJIeNIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxxHeillne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopona — 3eMeHT U TpocToe Be-
niecTBo. Haxoxxnenue xuciopoga B mpupoje, pusndeckue U XMMUYECKHE CBOM-
ctBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucaopoaa. CriocoObl MOTyUEHUS
KHUCJIOpPO/ia B JIaOOpaTOpUM U MPOMBIIIIIEHHOCTH. KpyroBopoT KHCIIOpO1a B IPUPO-
ne. O30H — aJuToTpOITHAs MOAUGUKAIIIS KACTIOPOaa.



TemnoBoit 3 PexT XuMHUYECKON peakini, TEPMOXUMHUYECKUE YPaBHEHUS, K-
30- U DHAOTEPMHUYECKHUE peakuuu. TOIUIMBO: yroidb U METaH. 3arpsi3HEHUE BO3.Y-
Xa, YCWJICHHE MapHUKOBOTro 3¢ dexTa, pa3pylieHrue 030HOBOTO CIIOs.

Bonopon — anemeHT u mpocTtoe BemecTBo. HaxoxaeHne Bogopoia B mpupo-
ne, (hU3MvecKne W XMMHUYECKHE CBOMCTBA, MPUMEHEHHWE, CIOCOOBI MOydYEHUSI.
Kucnots! u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckre cBOMCTBA BOAbL. Boaa kak pactBoputens. PactBopsl. HackimieH-
HbIE€ U HEHACHIIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BelllecTB B Bojie. MaccoBast J10-
JIs1 BEUIECTBA B pacTBope. XUMHUYECKUE CBOMCTBA BoAbl. OcHOBaHuUs. Ponib pacTBo-
POB B MIPUPOJIC U B KU3HU YesioBeKa. KpyroBopoT BOJbI B MpUpOE. 3arpsi3HEHUE
NpUPOHBIX BOA. OXpaHa U OYMUCTKA TPUPOTHBIX BOJI.

Knaccudukanus Heopranumdeckux coeauHenmii. Oxcunsl. Kimaccudukarus
OKCHJIOB: coJieoOpa3yroiire (OCHOBHBIE, KHCIIOTHBIE, aM(pOTEpHBIC) B Hecoeo0pa-
syrome. Homenknarypa okcunoB. @usnyeckue 1 XMMUYECKUE CBOMCTBA OKCHIOB.
[lonydeHnne OKCUIOB.

OcuoBanus. Knaccudukanus ocHOBaHMIA: MIETOYH M HEPACTBOPUMBIE OCHO-
BaHus. HomeHkiarypa ocHoBaHuil. OU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBA-
Huii. [lonyuenue ocHOBaHUN.

Kucnotel. Knaccupukanus kucnor. Homenknatypa kuciaoT. Ousnueckue u
XMMHUYECKHE CBOMCTBA KUCIOT. Psj aktuBHOCTH MeTamioB H. H. bekerosa. Ilony-
YEHUE KUCIIOT.

Comu. Homenknarypa cosieil. @uzndeckue m XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue comnen.

['eHeTnyeckas CBSI3b MEXK/y KJIaCCAMU HEOPTaHUYECKUX COCAMHEHUN.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpOAa B BO3yX€, MOIYyUYEHHUE,
coOupaHue, paclioO3HaBaHUE M M3YUYEHUE CBOWCTB KHUCIOpPOAA, HAOJIOJCHHUE B3au-
MOJICHCTBHS BEILIECTB C KUCIOPOJOM U YCJIOBHUSI BOSHUKHOBEHHUS U MPEKPAIICHUS
ropenus (mokapa), 03HaKOMJIEHHE ¢ 00pa3aMy OKCHJIOB U ONHUCAHUE UX CBOMCTB,
NoJIy4eHue, COOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB BOAOpOaa (ropeHue),
B3auMoJielicTBUe Bojioposia ¢ okcunoM meau (II) (Bo3mMoKHO MCHOSIb30BaHUE BU-
JleoMaTeprajIoB), HaOI0IeHHe 00pa3IoB BEIIECTB KOJIUYESCTBOM 1 MOJIb, HCCIEN0-
BaHME OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPH-
TOTOBJIEHUE PACTBOPOB C OMPENECIEHHOW MACCOBOM JOJIEH PACTBOPEHHOIO BEIIIE-
CTBa, B3aUMOJICHCTBHUE BOJIbI C METAJJIaMU (HATPUEM U KajbliieM) (BO3MOXKHO HUC-
MOJIb30BAaHUE BHUIEOMATEPUAIOB), HCCIIEIOBAaHWE OOPa3I0B HEOPTaHMUECKUX Be-
IIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHUE U3MEHEHHS OKPACKHM WHIMKATOPOB B
pacTBOpax KHUCJIOT W IIeJovel, n3yueHue B3aumojercTBusi okcuaa meau (1) ¢



PacCTBOPOM CEPHOM KHUCJIOTHI, KHCJIOT C ME€TaJUIaMH, PEaKIIUi HeUTpaau3aluu, mo-
Jy4EHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHUE OJHOTO METauia APYTUM M3
pacTBopa COJIM, PEHICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxkHeniume kiac-
Cbl HEOPTAaHUYECKUX COCTUHEHUID.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHYECKHX JJIEeMeH-
ToB JI. . MenaeneeBa. CtpoeHue aToMoB. XMMHUYeCKasi CBsA3b. OKMCJIU-
TeJIbHO-BOCCTAHOBUTE/IbHbIE PEaKIIUU

[lepBble MOMBITKK KiacCU(PUKALMK XUMUYECKUX 3eMeHTOB. l[loHsiTHe O
IpYyIIax CXOAHBIX AJEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHbBIE METAIbI, TaJI0-
reHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ytoT aMPOTEepHbIE OKCHUIBI U
TUIPOKCH/IBI.

[lepnognuecknii 3akoH. llepnonnueckas cucteMa XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. Kopotkonepuonnas u niuuHHonepuoaHas (opmel [lepuomnue-
CKOM cucteMbl xuMudeckux aneMeHToB [[. M. Menneneesa. Ilepuoasl u rpynisl.
DU3NYECKUN CMBIC TOPSIKOBOIO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIbI SJIEMEH -
Ta.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000J04€K aTOMOB MepBbIX 20 XUMUYECKHUX 3ieMeHTOB [lepuonnye-
ckoi cucremsl [[. . MenaeneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTa I10
ero nonokeuuto B [lepuonnueckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHUSI pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, Me-
TAJUIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB I10 IPyINaM U NEepUOJaMm.

3nauenue [leproandeckoro 3akoHa u [leprnoanueckoi CUCTEMbl XUMUYECKUX
AIIEMEHTOB U1 Pa3BUTHA Hayku U npakTuku. [[. . MenneneeB — y4€HbIN U rpa-
JKJTAHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOJIspHAs U HEMOJSpHAs) CBS3b. DIEKTPO-
OTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucneHnusi. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponec-
Chl OKUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

M3y4eHHe 00pa3loB BEIIECTB METAUIOB M HEMETAJIJIOB, B3aUMOJICHCTBHE TH/I-
pPOKCHIA LIUHKA C PACTBOPAMM KHCJIOT WM IIEJIOYEH, IPOBEACHUE OMBITOB, WJILIIO-
CTPUPYIOIINX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUid (TOpEeHHE,
peaKkiuy Pa3oKEeHUs], COSTUHEHUS ).

Mesicnpeomemmnuie ceasu

Peanusanysa MeXNnpeIMETHBIX CBA3€H IIPU U3YYEHUN XUMHUHU B § KJacce ocy-
MIECTBIISIETCS YePe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHSITHH,
TaK U TOHSATUMN, SIBISAIONIMXCS CHCTEMHBIMU I OTHAEJBbHBIX IPEIMETOB €CTe-
CTBEHHO-HAay4YHOI'O IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAY4YHBIM (DaKT, TUIOTE3a, TEOpPHs,
3aKOH, aHallu3, CUHTE3, KIacCU(UKALIMS, IEPUOAUYHOCTh, HAOIIOICHHE, IKCIIepH -
MEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJENb, SIBJICHUE.

®dusukKa: MaTepus, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TO-
b, PAIMOAKTUBHOCTD, MOJIEKYJIA, SJICKTPUIECKUH 3apsijI, BEIIECTBO, TENO, 00BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, ra3, (pu3ndeckue BEITUYUHBI, SUHUIBI U3MEpE-
HUSI, KOCMOC, TUIaHETHI, 3BE3/b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdhepa, MHHEpPaAIbl, TOPHBIE IOPOJBI, IO-
JIE3HbIE UCKOIIaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

Ilepnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MengaeneeBa. CTpoeHUE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB XU-
MHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KaJbIU U UX COCIUHEHUI B
COOTBETCTBHH C TOJO0KEHUEM 3JIEMEHTOB B [leproinueckor CUCTEME U CTPOCHUEM
MX aTOMOB.

CrpoeHure BellecTBa: BHUIIBI XMMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIUXCS K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX COEIU-
HEHUH, TEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYeCKUX PeaKIuil M0 pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
M COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEII0BOMY 3D (DEKTy, Mo u3Me-
HEHUIO CTENEHEH OKUCIEHUS XUMUYECKHX DJIEMEHTOB, MO 0OpaTUMOCTH, MO yya-
CTUIO KaTajau3aropa). JK30- U DHIOTEPMHUYECKHE PEaKIUU, TEPMOXHUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakuusax. [[oHATHEe 0 TOMOT€HHBIX U T'€TePOreHHBIX
peakuusax. [lonarue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIIUU U TTOJ0KEHUE XUMAYECKOT0 PaBHO-
BECHSL.

OKHCITUTETHLHO-BOCCTAHOBUTEIBHBIE PEAKIINH, JIEKTPOHHBIN 0amaHC OKUCIIH-
TEJIbHO-BOCCTAHOBUTENILHON peakunu. COCTaBIEHUE YPAaBHEHHH OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUN C UCIIOIB30BAaHUEM METO/Ia AJIEKTPOHHOIO OanaHca.

Teopust 3NEKTPOIUTHUECKON JUCCOUALINN. DIEKTPOIUTHI U HEANEKTPOIHTHI.
KaTtnonsl, aHnoHsl. MexaHu3M JUCCOLMALIMY BEIIECTB C PA3IMYHBIMU BUIAMH XU-
Muueckoi cBs3u. CreneHs auccornuanuu. CUIbHbBIE U C1a0ble AJIEKTPOIUTHI.



Peakiuu nonHOr0 0OMeHa. Y CIOBHS MPOTEKAHUS peaKIii HOHHOTO 0OMeHa,
IIOJIHBIE U COKpAIIEHHBIC HOHHBIE YpAaBHEHUsI peakiuii. CBOWCTBA KHUCIOT, OCHOBA-
HUH U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPONIMTHYECKON nucconuanuu. Kaye-
CTBEHHBIEC PEAaKLMU Ha NOHBI. [loHATHE O THApONIU3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX Be-
HIECTB — METAJIOB U HEMETAJUIOB (rpaduTa U ainmasa), CI0KHBIX BEIIECTB (XJIOpH-
Jla HaTpHUsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM PEaKklHH OT BO3-
NEHCTBUS Pa3NUYHBIX (PAaKTOPOB, UCCIEIOBAHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB
BEILECTB, IIPOLECCa AUCCOUNALNH KUCIIOT, IEI0Yel U coneil (BO3MOKHO HMCIOJIb-
30BaHME BUEO MAaTE€PUAJIOB), IPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHUsl peaklnii MOHHOro oOMeHa (0Opa3oBaHME OCa/iKa, BBIACIICHHUE rasa,
oOpa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakiuu pas3ioKeH!s, COeTMHEHNU), pac-
MTO3HABAHUE HEOPraHMYECKUX BEUIECTB C IOMOLIBIO KAaYECTBEHHBIX pEaKUUU Ha
VOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeransl U MX coeiMHEHUSA

OOwas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, Xapak-
TepHbIe cTeneHu okucieHus. CTpoeHue W (PU3MYECKHE CBOWCTBA MPOCTHIX Be-
IIECTB — raJIOr€HOB. XMMHUYECKUE CBOICTBA HA IPUMEPE XJIOopa (B3aUMOICHCTBHE C
MeTaJlIaMH, HEMETaJJIaMU, enoYaMu). Xia0poBoaopod. ComsiHas KUCI0Ta, XUMHU-
4ECKHE CBOMCTBA, ITOJIy4eHHUE, IPUMEHEHHE. JIeHCTBHE XJIOpa U XJI0pOBOIOPOIA Ha
OpraHu3M 4YenoBeka. BaxkHenmue XIopuapl U UX HAX0KIAEHUE B IPUPOJE.

OOmas xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (pU3MUecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOICTBa cepbl. CepoBOAOPOI, CTPOCHUE, (PU3NYECKUE U XU-
MHYECKHE CBOUCTBA. OKCUABI CEPBI KAK MPEACTABUTENN KUCIOTHBIX OKCUA0B. Cep-
Has KUCJOTa, (pU3Mueckne M XUMHUYECKHe CBOWCTBa (00IIME Kak IMpeICcTaBUTEIs
KJjlacca KHUCJIOT M cnenuduueckue). XUMHUYECKUE PEaKlUu, JEKalllue B OCHOBE
MPOMBIIIVIEHHOTO CHoco0a MOMy4YeHUsi CepHOM Kuciotrhl. [IpumeHenue cepHoit
KUCiOoThl. CoJIM CepHOM KUCIIOTHI, KAUeCTBEHHAs peakius Ha cyibdaTr-uod. Haxo-
JKIEHHE Cepbl U €€ COCAMHEHUHN B IPUPOJE. XUMHUUECKOE 3arpsi3HEHUE OKPYKaro-
IIeH Cpeabl COETUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arps3HEHNE BO3/4yXa U BO-
JIOEMOB), CITOCOOBI €r0 MPeI0TBPAIIEHUS.

OOmmas xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHUA. A30T, paclpoOCTPaHEHHWE B IPUPOJE,
¢uznyeckue u xumudeckue cpoiictsa. Kpyrosopor azora B npupojie. AMMHaK, ero
(bu3nYecKue U XMMUYECKHE CBOWCTBA, MOJyUyeHue U npuMenenue. Coiu aMMOHUS,



X pU3NUeCcKre U XUMUYECKHE CBOMCTBA, MpuMeHeHre. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THAasl KHUCIIOTa, €€ MojydyeHue, GU3NUecCKue U XUMHUYECKHUE
cBoOMcTBa (00IIMe KaK MpeACTaBUTENS Kacca KUCIOT U crenuduueckue). Mcnoms-
30BaHME HUTPATOB U COJIE aMMOHMS B Kaue€CTBE MUHEPAIBHBIX yA00peHui. Xu-
MUYECKOE 3arps3HEHHE OKPYXKAIOIIEeH Cpelbl COSAUHEHUSIMU a30Ta (KUCIOTHBIE
JIOK]IM, 3arpsi3HEHHE BO3/yXa, MOUBBI U BOJI0EMOB). Dochop, almoTponHbie MO -
¢bukauu gocdopa, pusznyeckue n xummuueckue cporicrea. Okeua dochopa (V) u
(docdopHas KuCIoTa, PU3NUECKHE U XUMUYECKUE CBOMCTBA, MoqydyeHue. Mcnonb-
3oBaHne (pocdaToB B KaueCTBE MUHEPAIBLHBIX YI00OPEHUH.

O6mas xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHHU OKHUCIICHUS. YTJIEepO, alFIOTPOIHbIE MOAU(DUKA-
LMY, PACIPOCTPAHEHHE B MpuUpone, (U3MUYECKUE U XHMHYECKHE CBOICTBA.
Ancop6mus. Kpyrosopor yriepona B npupojae. OKcHIbl yriepoaa, ux ¢puzude-
CKH€ M XUMHUYECKHUE CBOMCTBA, JIEUCTBHE HA >KMBBIE OPraHU3MBI, MOJyYEHHUE U
MPUMEHEHHUE. DKOJOTHUECKHE MPoOeMbl, CBA3aHHbIE ¢ OKcuaoM yriepoaa (IV),
rurnoTe3a ria00aJbHOTO MOTEIUIEHHs KiIuMaTa, NapHUKOBBIM 3¢ekT. YroibHas
KHUCIIOTa M €€ CONU, UX (PU3NUYECKHe M XMMHUYECKHE CBOWMCTBA, MOJYYCHHUE U MPH-
MeHeHue. KauecTBeHHas peakius Ha KapOoHaT-uoHbl. Mcnonb3oBaHue xapOoHa-
TOB B OBITY, MEAUIIMHE, TPOMBIILJIEHHOCTH U CEJIbCKOM XO35UCTRBE.

[lepBoHauanbHbIC MOHITUSL 00 OPTAHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTUIEeH, dTAaHOJ, TIUIEPHH, YKCYCHAs KUCIIOTA).
[IpupoHbIe HICTOYHUKH YTIIEBOIOPOJOB (YroJib, MPUPOJIHBIN Ta3, HEDTh), TPOIYK-
Thl UX nepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTU. [loHsATHE O
OMOJIOTMYECKHA Ba)XKHBIX BEILECTBAX: XKUpaX, OelKax, yrieBoJax — U UX POJU B
YKU3HH YelioBeKa. MarepuaibHOe €AMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX CO-
eIMHEHU.

Kpemnuii, ero ¢pusnyeckue 1 XUMHUYECKHUE CBONCTBA, MOJyYEHUE U TTPUMEHE-
Hue. CoenuHeHus: KpeMHus B npupoje. O0mue npeAacTaBieHust 00 OKCHIE KPeM-
Hus (IV) u xpemuueBo#t kucnote. CUIMKATHI, UX UCIOIH30BaHUE B OBITY, B MPO-
MBIIIJIEHHOCTH. Ba)kHelme cTpouTeabHbIE MaTepualbl: KepaMuKa, CTEKIIO, Iie-
MeHT, 0eTOH, kene300eToH. [Ipo6iemMbl 6€30MacHOr0 MCIOJIH30BAHUS CTPOUTENh-
HBIX MaTEePHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa3I[OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJIIHON KHUCIOTHI,
MIPOBE/ICHNE KAaY€CTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHUE MTPU3HAKOB
UX MIPOTEKaHMUs, OMBITHI, OTpaKarolue PU3NIECKUe U XMMUYECKHE CBOMCTBA TaJlo-
I€HOB U UX COEAUHEHUN (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPUATIOB), O3HAKOM -
JieHue ¢ o0pa3laMu XJIOPUA0B (TaJOreHUI0B), 03HAKOMIIEHHE ¢ 00pa3liaMu Cephl U
e€¢ coeAMHEHUSIMU (BO3MOKHO MCIIOJIb30BAHUE BUJECOMATEPUATIOB), HAOIIOACHHUE



mpoiiecca oOyTIIMBaHMsI caxapa MOl IeWCTBHEM KOHIICHTPUPOBAHHOM CEPHON KHUC-
JIOTHI, U3yYEHHE XUMUYECKUX CBONCTB pa30aBICHHOUW CEpHOM KUCIIOTHI, MPOBE/IE-
HUE KAYECTBEHHOM peakluM Ha CyJib(paT-uoOH W HaOJI0JICHHE MpHU3HaKa €€ Mpo-
TEKaHUsl, O3HAKOMJIEHHE C (PU3NYECKHMH CBOMCTBaAMU a30Ta, pocopa U UX cCoeau-
HEHUW (BO3MOXXHO HCIOJb30BAaHUE BHUJICOMATEPUAIOB), OOpa3llaMH a30THBIX U
dbochopHbIX yAOOpeHUi, MoidydyeHue, coOMpaHue, pacrno3HABaHUE W HU3YyUYCHHE
CBOMCTB aMMMaKa, MPOBEJICHUE KaueCTBEHHBIX peaKIuii Ha MOH aMMOHUS U (oc-
(daT-voH ¥ U3yuYeHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICUCTBUE KOHIICHTPUPO-
BAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMAaTEpHUA-
JIOB), MU3yUYEHUE MOJIeNIel KPUCTANIMYECKUX PEIIETOK anmasa, rpadura, dysiepe-
Ha, O3HAKOMJIEHHE C MPOIECCOM aacopOIMU PacTBOPEHHBIX BEIIECTB aKTUBUPO-
BaHHBIM YTJIEM U yCTPOMCTBOM MPOTUBOTA3a, MOIyUEHHUE, COOMpaHue, pacro3HaBa-
HHUE U U3YYECHHUE CBOMCTB YIJIEKMCIIOTO ra3a, IpOBEICHUE KaUECTBEHHBIX PEaKIUU
Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHHE MTPU3HAKOB UX MPOTEKAHUs, O3HAKOMJIE-
HUE C TPOAYKIHMEH CHIMKATHON MNPOMBIIUICHHOCTH, PEIIEHWE SKCIEPUMEHTAIb-
HBIX 33/1a4 N0 TeMe «BaxHenmme HeMeTaibl U UX COETUHEHUSD).

MeTajibl 4 UX COCAMHEHU S

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAaHUU
UX ToJ0keHus B [leprnoauueckon cucreme XuMu4eckux 3eMeHToB /. 1. Menne-
JeeBa U CTpoeHUsl aToMOB. CTpOEHHE METAIIOB. MeTannnyeckas CBA3b U METaJl-
JUYECKash KPUCTAJUIMYECKas pEIIETKA. DIEKTPOXUMUYECKUN Pl HAIPSIKEHUN Me-
TayuioB. Gu3nyecKkre U XUMUYECKUE CBOMCTBAa MeTauioB. OO0IMe crnocoobl Mmoiy-
yeHUs MeTauioB. [loHsATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CITIOCOOBI 3AIUThI UX
oT koppo3uu. CriaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U UX NPUMEHEHUE B
OBITY M IPOMBIIIJIEHHOCTH.

[[lenouynble MeTamibl: MOJOXKeHHE B [lepronyueckoil cucTeEME XUMUYECKHUX
aneMeHToB [I. 1. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOKJIeHue B ipupoae. Pu-
3MYECKHE U XUMUUYECKUE CBOMCTBA (Ha mpumMepe HaTpus v Kaiusi). OKCUAbL U TU/I -
POKCHUBI HATPUA U Kaiiusl. [ [puMeHeHne MEenouYHbIX METAIUIOB U UX COCITUHEHUN.

[IennoyHO3€MENIbHBIE METAUIBI MATHUM U KaJIbIUU: MoJoxeHue B llepuonn-
YEeCKOM cucrteme xumuueckux sineMmeHToB [[. M. MenzaeneeBa, cTpoeHue UX aro-
MOB, HaxOXJeHHE B npupoje. Ou3ndyeckue u XMMHUYECKUE CBOMCTBA MAarHus W
Kanblus. BaxHelve coenuHeHus] Kaiublus (OKCHI, THMAPOKCHUI, cosu). Kect-
KOCTb BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJtoMUHUN: TI0J1I03keHUE B [leproinueckoi CUCTEME XMMUUECKHUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOEHHE aTOMa, HaXOKJI€HUE B npupoae. Gusnyeckue u xu-
MHUYECKHE CBOMCTBA aatOMUHUA. AMQOTEpHBIC CBOMCTBA OKCHAA U THAPOKCHAA
ATOMHUHUSL.



Kenezo: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHUE aTOMa, HAXOXKJIeHHE B npupoae. duznueckue u Xumu-
yecKkue cBoMcTBa xene3a. Okcuibl, rupokcuabl U conu xenesa (1) u sxxenesa (III),
UX COCTaB, CBOMCTBA U MOJIyYECHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C 00pa3llaMu METAJJIOB U CIUIaBOB, UX (PU3MUECKUMHU CBOM-
CTBaMH, U3y4YEHHE PE3yIbTAaTOB KOPPO3UU METAILJIOB (BO3MOKHO HMCIOJb30BaHHUE
BHUJIECOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJCUCTBUS OKCHUJIA KaJdblUsl U HATPUS C
BOJOW (BO3MOXHO HCIIOJIb30BAaHHUE BHJECOMATEPHUATIOB), HCCIEAOBAHUE CBOWCTB
AKECTKOM BOJIBI, ITPOLIECCA TOPEHHUS Kelie3a B KUCIOPOAE (BO3MOYKHO MCIIOIb30Ba-
HUE BUJIEOMATEPUAIIOB), MPU3HAKOB MTPOTEKAHUSI KAYECTBEHHBIX PEaKIIMil Ha HOHBI:
MarHus, KaJiblus, altoMunHus, nuHka, xenesa (II) u xenesa (III), mequ (I1), Ha-
OJI0/IeHNE U ONKMCAaHUE MPOLECCOB OKpAIIMBAHUS TJIAMEHU MOHAMU HATPHS, KaJIHs
U Kaibls (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEpPHANIOB), UccheaoBaHue aMpo-
TEPHBIX CBOMCTB TMAPOKCHIa AIFOMUHUS U THAPOKCUIA IMHKA, PEHICHUE YKCIIEePH -
MEHTaJIbHBIX 33J1a4 MO0 TeMe «BakHelme MeTaibl U UX COETUHEHUS.

XuMHs M OKPYXKAKOLIAA cpela

BemecTBa 1 Marepualibl B MOBCEHEBHOM KU3HU 4YelloBeKa. bezonacHoe uc-
M0JIb30BAaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoliups npu xu-
MUYECKHUX OKOT'aX U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYyKarolledl cpelbl (MpeAesbHas I0ImycTHUMas
KOHIIeHTpalus BemiecTs, nainee — [1J1K). Ponb xumuu B penieHun 3K0JI0rM4eCKuX
npooIeM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuasoB (CTEKJIO, CIIaBbl METAJLIOB, NOJMMEPHBIE
MaTepHUabl).

Mesicnpeomemmnuie ceasu

Peannsanusa MeXnpeIMETHBIX CBA3€H IIPU M3YYEHUN XUMHUHU B 9 Kiacce ocy-
IIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAyUHBIX MOHSATHUH,
TaK U TOHSATUMN, SBISIONIMXCS CHCTEMHBIMU I OTHAEJBbHBIX IMPEIMETOB €CTe-
CTBEHHO-HAYYHOTO I[UKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, KIaccu(UKaIys, NepuoIUIHOCTh, HAOIIOACHHUE, IKCIIEPHU -
MEHT, MOJIETUPOBAHKUE, U3MEPEHHUE, MOJIENb, SIBICHHUE, MAPHUKOBBIN A (DEKT, Tex-
HOJIOTHSI, MaTepUaJbl.

®dusznka: MaTepusi, aToM, JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUI, U30TO-
b, PAJUOAKTUBHOCTD, MOJIEKYJIA, JIEKTPUUECKHUI 3apsij, MPOBOJAHUKH, MOJIYyIPO-
BOJHUKHU, TUAIEKTPUKHU, (HOTOIJIEMEHT, BEUIECTBO, TEJIO, O0BEM, arperaTHoe Co-
CTOSIHME BEILIECTBAa, ra3, pacTBOP, PACTBOPUMOCTb, KpPUCTAIMYECKasl peIlIETKa,



CIUIaBbl, (PU3WYECKUE BEIMYUHBI, CAUHUIIBI H3MEPEHUs, KOCMHUYECKOE IMPO-
CTPaHCTBO, TIaHETHI, 3BE3/1b1, COHIIE.
buonorus: dorocuHTe3, nbIxaHwe, OMocdepa, IKOCHUCTEMA, MHHEPATLHBIC
yAOOpEeHMS, MUKPOJJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.
['eorpadus: atmocdepa, ruapocdhepa, MHHEpPaAIbl, TOPHBIE IOPOJBI, IO-
JIe3HBIC NCKOTIaeMbI€, TOTUTHBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XH-
MHHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS IPOrPaMMbl OCHOBHOT'O 0011ero odpa3o-
BaHMUSI IOCTUTAIOTCS B X0J1e¢ 00y4eHHUs] XMMHUH B €IMHCTBE Y4€OHOU U BOCIIUTATENb-
HOM JEATEIBbHOCTH B COOTBETCTBUU C TPAAULHUOHHBIMH POCCUHCKMMH COLHO-
KyJbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHM, IPUHATHIMHU B OOLIECTBE
NpaBUJIaMUd U HOpMaMH IOBEAECHMSI U CIIOCOOCTBYIOT IPOILIECCaM CAMOIIO3HAHMS,
CaMOpAa3BUTHUS U COLIMAIIA3AIMHN O0yYarOIIUXCS.

JIM4HOCTHBIE PE3yJIbTATHl OTPAKAIOT TOTOBHOCTh OOYYArOUIMXCS PYKO-
BOJICTBOBATbCS CUCTEMOW ITO3UTHUBHBIX LICHHOCTHBIX OPUEHTALMA U PaCIIMPEHUE
OIIBITA JCSTEIILHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEJIMI0, IOHUMAaHU 3HAaYE€HHsI XUMHUYECKOW HAyKH B )KU3HHU COBpE-
MEHHOI'0 00IIECTBa, CHOCOOHOCTH BJIaJIETh JOCTOBEPHOM MH(pOpMAIMEN O repero-
BBIX JIOCTHKEHMSX M OTKPBITUSAX MUPOBOW U OTEYECTBEHHOW XUMHH, 3aUHTEPECO-
BAaHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

IPEICTABICHUS O COLMAIbHBIX HOPMAaX M MPAaBWJIAX MEXIMYHOCTHBIX OTHO-
HIEHUI B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOUIECTBEHHO MO-
JIE3HOM, y4eOHOMCCIIEI0OBATENbCKOM, TBOPUECKONW U IPYTUX BUIAX JESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JIEATEIBHOCTH MPH BBIMOJIHEHUU Y4eO-
HBIX, II03HABaTEIbHBIX 337a4, BBIIIOJHEHUN XMUMHYECKUX DKCIIEPUMEHTOB, CO3/1a-
HUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHS] K B3aUMOIOHMMAHHUIO M B3aMMOIOMOIIHN B
npolecce 3Toi y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEICHHUE U
IOCTYIIKM CBOMX TOBApHILEH C IMO3WIHMH HPABCTBEHHBIX M IPAaBOBBIX HOPM C
y4E€TOM OCO3HAHUS NOCIEACTBUAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKUM MU COCTaBISAIOLINE
OCHOBY /Ul NOHMMAaHHUs CYIIHOCTH HAy4YHOW KapTHHbBI MHpa, MPEICTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NIPUPOJIBI, B3AMMOCBA3AX YEJIOBEKA C MIPU-
POAHOM CpPEIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHMM IO
XMMHH, HEOOXOIMMBIE /17151 00BCHEHUS! HA0JII01aeMBIX ITPOLIECCOB U SIBJIECHUI, MO-
3HABAaTEJIbHOW, THPOPMALIMOHHON U YUTATEJIbCKOW KYJIbTYpbl, B TOM YHCJIE HaBbl-
KOB CAMOCTOSATEIILHOU paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATYPOil,
JOCTYTHBIMU TEXHUYECKUMU CPEACTBAMH UH()OPMAIIMOHHBIX TEXHOJIOTUH;



WHTEpPEC K OOYyYEeHHMIO M TO3HAHWIO, JOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caM000Pa30BaHUI0, MMPOSKTHON M MCCIEOBATEIbCKOMN IeATENbHO-
CTH, K OCO3HAaHHOMY BBIOOpPY HAINPABJICHHOCTH W YPOBHSI OOyUEHHS B JaJIbHEH -
eM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTHU KW3HU, OTBETCTBEHHOI'O OTHOLIEHHUSI K CBOEMY 3/10pO-
BbIO, YCTAHOBKHU Ha 37I0pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMOCJICACTBUNA U HEIPHSs-
THUE€ BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOr0Jisl, HAPKOTUKOB, KypeHHUs ), HEOO-
XOJTUMOCTH COOTIOZICHUS TIPABMIJI O0€30MACHOCTH MPU OOpaIeHUH ¢ XUMUYECKUMHU
BEII[ECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO0 MPOdeccuid U TpyJla pa3IudHOro poja,
YBKEHUE K TPYAY U pe3yJbTaTaM TPYJI0BOM JNEATEIbHOCTH, B TOM YHCIIE HA OCHO-
BE NMPUMEHEHHUS MPEIMETHBIX 3HAHUU [0 XMMUHU, OCO3HAHHBIM BHIOOP MHAUBHUIY -
aTBHON TPAGKTOPUM MPOAOJIKEHUSI 00pa30BaHUS C YYETOM JIMYHOCTHBIX MHTEpe-
COB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEN, yCIIEe -
HOU TpodecCuOHaTbHOM NeITeTbHOCTH U PA3BUTUS HEOOXOUMBIX YMEHUMN, TOTOB-
HOCTbh aJIaITUPOBATHCS B MPOPECCUOHAILHOM CPelIe;

6) 3K0JI0rN4eCKOro BOCIIUTAHMSA:

AKOJIOTUYECKH 1€JE€CO00Pa3HOE OTHOIIECHUE K MPUPOJIC KaK UCTOYHUKY KHU3-
HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHHUE IIEHHOCTH 3/I0POBOTO U 0€3-
OMMAacHOro o0pa3a U3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (u3nye-
CKOMY M TICUXMYECKOMY 37I0pPOBbIO, OCO3HAHHUE ILIEHHOCTH COOJIOJICHUS MPaBUII
0€30MacHOro MoBeJAeHUsl Mpu paboTe C BEUIECTBAMU, a TAKXKE B CUTYyallUsIX, yTPO-
YKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NMPUMEHATH 3HAHUS, MOJydYaeMble MPU U3YUYCHUH XUMUU, IS
pELIEeHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH TPUPOJTHON CPENOH, IS TTOBBIILIEHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYPhl, OCO3HAHUS TI100ATILHOTO XapakTepa IKOJIOTHU-
YECKUX MPOOJIEM U MyTeH MX PEHICHUs MOCPEACTBOM METOJIOB XUMUH, IKOJIOTHYE-
CKOr'0 MBIIIJIEHUS, YMEHHUSI PYKOBOJCTBOBATHCSI UM B IO3HABATEJIBHOM, KOMMYHHU-
KaTUBHOW M COLIMAJIBHOM MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATHBI

B cocraBe MerampeaMeTHBIX PE3yIbTATOB BBLACIAIOT 3HAUYMMBIE ISl (Hop-
MHUPOBaHUSI MUPOBO33pEHUS 00IIEHAYYHbIE TOHATHS (3aKOH, TEOPHS, TPUHITUII, TH-
notesa, (pakT, cuCTeEMa, Mpolecc, SIKCIEPUMEHT U JPYIoe€.), KOTOPbIE UCIONb3YIOT-
Csl B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETAX U MO3BOJISIIOT HA OCHOBE 3HAHUM
U3 3THX MPEeIMETOB (POPMUPOBATH MPEACTABICHHUE O IIEIOCTHON HAYYHON KapTHHE



MHUpa, ¥ YHHUBEpPCAIbHbIE yueOHBbIC NEWUCTBHs (IIO3HABATEIbHBIC, KOMMYHUKATHB-
HbI€, PETYJSITUBHBIE), KOTOphIE 00ecrneuynBarOT (OpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETFHOMY TUTAHHPOBAHUIO U OCYIIECTBICHUIO yUeOHOU AESITENEHOCTH.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHS

ba3oBrble 1oruyeckue qeficTBUA:

YMEHUS UCTOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIIJICHUS PU OCBOCHUU 3HA-
HUM: pacKpbIBaTh CMBIC] XUMHYCCKUX MOHATUHN (BBIICIATH WX XapaKTEPHBIC MPH-
3HAKH, YCTAaHABIUBATH B3aMMOCBS3b C IPYTUMHU TIOHATHSIMH ), UCIIOJIb30BATh TTOHS-
TUS 17151 OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHHM, BEHIOUPATh OCHOBAHUS U KPH-
TEepPUU IS KJIacCU(PUKAMKA XUMUYECKUX BEIIECTB U XMMHYECKUX pPEaKIHii, ycTa-
HABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3U MEXIAY 00bEKTaMU U3yUYEHUS, CTPOUTH
JIOTUYECKUE PACCYXICHUS (MHIYKTHBHBIC, ECTyKTUBHBIC, TI0 aHAJIOTHH), NETIaTh
BBIBOJIBI U 3aKJTFOUCHMUS;

yMEHHUE MPUMEHSATh B Mpollecce MO3HAHMS TOHATHS (TpeIMETHbIE U MeTa-
MPEJIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIIOIb3YEMbIC B XHMHH,
peoOpa3oBEIBATh MHPOKO MPUMEHIEMbIE B XUMUHU MOJICIIbHBIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKasi (opMyia U ypaBHEHUE XUMU-
YECKOM peakIuu — MPU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C YYETOM ITUX
MOJICNIBHBIX TIPEJICTABIICHUN BBISABJIATh M XapaKTePHU30BaTh CYIIECTBCHHBIC IMPH-
3HAKU W3Yy4aeMbIX O0BEKTOB — XUMUYECKHUX BEIIECTB M XMMUYECKUX PEAKITUI, BbI-
SBJIATH OOIIME 3aKOHOMEPHOCTH, TPUIMHHO-CIICICTBEHHBIC CBSI3U U TPOTUBOPEUHS
B M3Y4YaeMbIX IMIPOIIECCaX U SIBICHUSX.

ba3oBble uccienoBaTebcKue AelCTBUS:

YMEHHE HCIIO0Ib30BaTh MOCTABICHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA TO-
3HAHMS, a TAK)KE B KAYECTBE OCHOBBI TSI (JOPMUPOBAHUS THIIOTE3BI 10 TIPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

nproOpeTeHNe OMbITa MO TUIAHUPOBAHUIO, OPTAHU3AIMH U TPOBEACHUIO yUe-
HUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONI0aTh 3a XOJOM IMpoIlecca, CaMOCTOs-
TEJIBHO MPOTHO3UPOBATH €T0 PE3yJbTaT, POPMYyIUPOBATH 00OOIIEHUS U BHIBOJBI
10 pe3yJibTaTaM MPOBEAEHHOTO OIbITa, UCCIIEIOBAHUS, COCTABIATh OTUET O MPO/Ie-
JaHHOU pabore.

Pabora c nunpopmanueii:

yMEHUE BBHIOMPATh, AaHATIM3UPOBATh U HHTEPIPETUPOBATh MHPOPMAIIHIO Pa3-
JUYHBIX BUAOB U (POpPM TNpeNCTaBIEHUS, MOJYYaeMYIO M3 Pa3HBIX MCTOYHUKOB
(Hay4IHO-TIOMyJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEPKaHUs, CIIPABOYHBIE MOCO-
owsi, pecypcbl MlHTEpHETA), KPUTHIECKH OTICHUBATH MIPOTUBOPEUYHBYIO M HETOCTO-
BEpPHYIO UH(DOPMAITHIO;



YMEHHUE NPUMEHSATH Pa3IM4YHbIE METO/IBI U 3aIIPOCHI IPU MOUCKE U OTOOPE UH-
dbopManii ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JUISI BBITIOJHEHUS y4ueO-
HBIX U MO3HABATENIbHBIX 3a7a4 ONpPeNeNEHHOr0 TUIa, MPUOOPETEeHHE ONbITa B 00-
JACTH KCIIONb30BaHUA MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBlajie-
HUE€ KyJIbTYypOW aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM, CaMO-
CTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMy MpeacTaBieHus: HHGOpMAIUU U WII-
JIOCTPUPOBATH pELIAEMble 3a7a4l HECIO0KHBIMU CXE€MaMU, JUarpaMMaMHu, IPYyTH-
MU (popmMamu rpavKi 1 KX KOMOMHALUSMY;

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh B Mpollecce yueOHOW U uccienoBa-
TEJIbCKON JEATEeIbHOCTH MH(GOPMAIIMIO O BIUSHUM MPOMBIILIEHHOCTH, CEIbCKOTO
XO35IUCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOILIEH MPUPOTHOM CPEb.

KoMMyHUKAaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

YMEHHS 3a/1aBaTh BOMPOCHI (B XOJi€ Avaiora U (WIM) AUCKYCCHUU) MO CYIIE-
CTBY 00CYy>X/1aeMOM TeMbI, (POPMYJTHUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHEHO BbI-
TOJIHEHUS TTPEJIOKEHHOW 3a/1a4U;

YMEHUS MPEACTABIATh MOJYYEHHbIE PE3yJIbTaThl MO3HABATEIBHOU N1E€ATEIb-
HOCTHU B YCTHBIX U MHCbMEHHBIX TEKCTaX; JEJIaTh MPE3CHTALNIO0 PE3YyJbTaTOB BbI-
MOJIHEHUSI XUMHMYECKOr0 3KCIEpUMEHTa (J1a0OopaTOPHOIO OMBITa, JaOOpaTOPHOM
paboTHI M0 UCCIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MIPOCKTA);

YMEHUSI YYEOHOI0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HA-
BAaTEJIbHOM W HCCIEN0BATENIbCKON NESITENIbHOCTH MNPH PEUICHUH BO3HUKAIOIIUX
mpo0seM Ha OCHOBE yu&€Ta oOILIUX MHTEPECOB U COTJIaCOBAaHUS MO3UIUH (00CyX1e-
HUS, OOMEH MHEHHUSMH, «MO3TOBBIE HITYPMbD», KOOPAMHALMS COBMECTHBIX JIEH-
CTBUM, OIpEACIICHUE KPUTEPUEB MO OLICHKE KAaYeCTBA BBIMNOJHEHHON padoOThl H
JpyTHe).

PeryasiTuBHbIe yHUBepCAJbHbIE YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITEJIbHO ONPENEeNsITh UENH JEATeNbHOCTH, IIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JesTEeIbHOCTh, BRIOMPATh Hanbosee d3(h(PEeKTUBHBIE CIIOCOOBI PEIICHHS YUYECOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATENIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MIPEJI0KEHHBIN aITOPUTM JEHCTBUN IIPU BBINOJHEHUHN 3aJaHUI C YUYETOM IOJIy4e-
HUS HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEAKLHSIX, OLEHUBATh
COOTBETCTBHE IMOJYYEHHOTO pe3yJIbTaTa 3asBJICHHON LEJIM, YMEHUE HCIOJIb30BATh
Y aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUU 3aJaHUMN.

MNPEJIMETHBIE PE3YJIBTATDBI

B cocraBe npeIMeTHBIX pe3yJbTaTOB [0 OCBOCHHIO 00513aTEIBHOIO COIepKa-
HUS, YCTAHOBJICHHOTO NaHHOUW (enepanbHOM pabodeil mporpammoil, BBIACISIOT:
OCBOCHHBIE 00YYaIOIIMMHUCS HAy4YHbIE 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUIA, CIIe-



I_II/I(l)I/I‘-IeCKI/IC JJIA HpeI[MeTHOﬁ obOacTn ((XI/IMI/IH)), BHUAbI JCATCIBHOCTH IIO ITIOJIYy4C-
HHIO HOBOI'O 3HAHU:A, CT'O HMHTCPIIPCTALIUU, npeo6pasoBaHm0 " IIPUMCHCHUIO B pa3-
JIMYHBIX y‘lC6HLIX M HOBBIX CUTyallUAX.

K xoHiy o0ydenus B 8 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHX IOHATHH: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIOXHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBast 10J1s1 XUMUYECKOT0 3JIEMEHTA B COEIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJIb, DJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKiys, KilacCu(UKanus peakiuil: peakluu co-
€IMHEHUs, peakliu pa3yio’KEeHUs1, peakliy 3aMeIlIeHUs, peakiuy oOMeHa,
9K30- U HHAOTEPMHUUYECKUE PEaKIMU, TEIIOBOU 3(Q(EKT peakuuu, s1po
aToMa, AJIEKTPOHHBIN €O aTromMa, aToMHasi OpOuTalb, paAnyCc aToMa, XH-
MUYECKas CBsI3b, MOJIApPHAs W HEMOJISIpHAs KOBAJEHTHAs CBA3b, HMOHHAA
CBSI3b, NOH, KATHOH, aHWOH, PaCTBOP, MaccoBas J0Jis BEUIeCTBa (IIPOLIEHT-
Hasl KOHLIEHTpAalys) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUN U TTpUME-
HATH 3TU TNOHTHS MPU ONMCAHUU BELIECTB U UX MPEBpPALICHUMN;
UCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUIsl COCTaBjieHHsI (opMyl Be-
LIECTB U YPABHEHUI XUMUYECKUX PEAKIUM;

ONpPEIENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb OKHUCJICHHS 3JIEMEHTOB B OMHApHBIX COECIUHEHUSIX, MPUHAJIEK-
HOCTb BEILECTB K ONPEEIEHHOMY KJIacCy COSAMHEHU 1Mo GopMyIiaM, BUJ
XMUMHUYECKOH CBSA3M (KOBAJECHTHAs U MOHHAs) B HEOPraHUYECKUX COEIHUHE-
HUSX;

packpeiBath cMmbich [lepuonnueckoro 3akona [[. M. MenpeneeBa: ne-
MOHCTPHPOBATh MIOHUMAHUE MTEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHU-
YECKUX 3JIEMEHTOB OT MX IOJIOkKEHUS B [lepuonnueckoii cucreme, 3aKOHOB
COXpaHEHUs! MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIp-
HOT'O YY€HUSs, 3aKOHa ABOraipo;

ONKCHIBaTh M XapaKTepu3zoBaTh TabmuuHyto ¢opmy llepuonnueckoil cu-
CTEMBI XMMHYECKHUX JJIEMEHTOB: PA3JIMYaTh MOHATHS «TJIABHAsI NOATPYIIIA
(A-rpynma)» u «nobouynas noarpynna (b-rpynmna)», manbele u Oosbline
NEPHOJIbl, COOTHOCUTh 0003HAUYEHHUsI, KOTOpble uMeroTcs B Tabiune «lle-
pUoOIMYECKas cucteMa Xxumudeckux 3yeMeHToB [[. . MenneneeBa» ¢ um-
CJIOBBIMU XapaKTEPUCTHKAMU CTPOCHHsI aTOMOB XUMHUYECKHX 3JIEMEHTOB



(cocraB u 3apsj a1apa, 00IIee YUCIO JIEKTPOHOB U PACIPENCIICHUE UX T10
AJIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE PeaKuu (110 YHUCIY U COCTAaBY yYaCTBYIOIIUX B PEAKIIMH BeE-
IIECTB, IO TeII0BOMY D (DEKTy);

XapaKkTepu30BaTh (ONUCHIBaTh) OOIIME XMMHUYECKHUE CBOMCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXKAAsi ONUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOI'O
COCTaBa, BO3MO>XHOCTH IPOTEKAHUSI XUMUYECKHUX ITPEBPALLCHUN B pa3iny-
HBIX YCIIOBUSX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChbl Be-
IIECTB, MAaCCOBYIO JIOJI0 XMUMHUYECKOTO 3JeMEHTa Mo (hopmyse coenuHe-
HUSI, MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO yPaB-
HEHUIO XUMUYECKON pPeaKInu;

MPUMEHATH OCHOBHBIE OINEpPALMU MBICIUTEIBbHON JAEATENbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, 000O0IIEHHEe, CHCTeMaTH3aIuio, KIacCHU(HKAIIHIO,
BBISIBJICHUE ITPUYMHHO-CIIEICTBEHHBIX CBA3EH — JJI1 U3yYEHHUsI CBOMCTB Be-
HIECTB U XMMUYECKUX PEAKIIMM, eCTECTBEHHO-HAYYHbIE METOAbl TO3HAHUS
— HaOJIOJEeHUE, U3MEPEHNE, MOJEIUPOBAHNE, SKCIEPUMEHT (peajbHbIi U
MBICJIEHHBIN );

CJIEIOBaTh NpaBUJIaM IOJIb30BaHMSI XUMUYECKOW MOCYJI0oM U jaboparop-
HbIM 000pYJIOBaHUEM, a TAK)KE MMPaBUIIaM OOpaIlleHus C BEIIECTBAMH B CO-
OTBETCTBUU C MHCTPYKUUSAMH IO BBINOJHEHUIO JIAOOPATOPHBIX XHUMHUYE-
CKUX OIIBITOB IO MOJIyYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (BO-
J0poJia M KHUCIOpOZa), HNPUTrOTOBICHUIO PAaCTBOPOB C OINpeAeNEHHON
MAacCOBOM J0JIE PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U IIPOBOIUTH
XUMHUYECKUE SKCIEPUMEHTHI M0 PAClO3HABAHUIO PAaCTBOPOB WLIENOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIaKMYC, (peHon(TanenH, METUIOPaHK

U Ipyrue).

K xoHIy 00ydeHus B 9 kjacce npeIMETHbBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

PACKpbIBATh CMBICI OCHOBHBIX XMMHMYECKHX ITOHATHM: XMMUYECKHM JJIe-
MEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILLECTBO, CIIOKHOE
BEILIECTBO, BAJEHTHOCTh, AJIEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIEHUS,
XUMHUYECKasl peaklMsi, XUMHYECKasl CBA3b, TEIUIOBOM 3(PeKxT peakuuw,
MOJIb, MOJISIPHBII 00BEM, pacTBOp, 3JAEKTPOIMUTHI, HEAIEKTPOIUTHI, DIIEK-
TPOJIUTUYECKAsl JAUCCOLMALNS, PEeaKIMU HMOHHOTO OOMEHa, KaTajlu3arop,



XUMHUYECKOE paBHOBECHE, 0OpaTUMble U HEOOpAaTUMBIE PEAKITUU, OKUCITH -
TEJIbHO-BOCCTAHOBUTENBHBIE PEAKIMU, OKHCIIHUTENIb, BOCCTAHOBHTEIIb,
OKHCJIEHHE M BOCCTAHOBJICHHUE, aJUIOTPONUs, aM(POTEPHOCTh, XUMUYECKAs
CBSI3b (KOBAJEHTHAsl, MOHHAs, METAJUIMYECKas), KpUCTAIUINYECKasi PeléT-
Ka, KOPpO3Usi METAJUIOB, CIUIaBbl, CKOPOCTh XMUMHUYECKOM pEeaKiuu, Ipe-
nenbHOo nonycrtumas konueHtpanus [1/IK BeniecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U TIpUMe-
HATH 3TH MOHSTHUS MIPU OMUCAHUU BEIIECTB U UX MPEBPAlCHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBJeHUs (popmyn Be-
IIECTB U YPAaBHEHUIN XUMUYECKUX PEAKIU;

OMPENEIATh BaJIGHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX DJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OIpe-
JENEHHOMY KJIAcCy COeMuHEHUN 1o ¢dopmyram, BUJ XUMHUYECKOW CBS3U
(xoBasieHTHas, MOHHAS, METAJUINYECKAasi) B HEOPTaHUYECKUX COCTMHEHUSIX,
3apsii MOHA TI0 XUMUUYECKoU (hopmyIie, XapakTep Cpebl B BOJHBIX PacTBO-
pax HEOPraHWYECKUX COCAMHEHUH, TUMN KPUCTALIMYECKOW PEmETKU KOH-
KPETHOT'O BEUIECTBA;

packpbiBaTh cMmbici [lepuomnueckoro 3akona [[. M. Menneneea u ne-
MOHCTPUPOBATh €r0 MOHUMAHKE: OMMUCHIBATh U XapaKTEPU30BaTh TaOJIMU-
Hyto ¢opmy [lepuogmyeckoil CUCTEMBI XMMHUUYECKUX 3JIEMEHTOB: pa3iiu-
4aTh MOHATHS «TJaBHas noArpynmna (A-Tpynmna)» u «rmobodyHast MoArpymmna
(b-rpynma)y», manbie ¥ OoJblIME IEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KO-
TOpbIE UMEIOTCS B IEPUOANUECKON TaOHIIe, C YUCIOBBIMHU XapaKTEPUCTHU-
KaMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsijl fJpa,
o0I11ee YMCII0 AIEKTPOHOB M PACTIPEICTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJIEMEHTOB U
X COCIMHEHUN B Mpelesiax MajblX MEPUOJOB U TJIABHBIX MOATPYII C
Y4ETOM CTPOCHHS UX aTOMOB,;

KJaccu(pUIMpoBaTh XMUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE pEeAKIUU (IO YHUCIYy U COCTAaBY YYAaCTBYIOIIUX B PEaKLIMH BeE-
IIECTB, 1O TEIIOBOMY 3(PheKTy, 0 U3MEHEHHUIO CTEIeHEeW OKUCIICHUS XU-
MUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENUPUUECKUE XUMUYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEUIECTB, MOATBEPKAAsl ONMKHCAHUE TIPUME-
paMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOUIUX XHMHYE-
CKHUX pEaKIIuK;



COCTaBJISATh YPAaBHECHHS DJICKTPOJUTHUCCKON JTUCCOMMAIIMN KHUCIIOT, IIENI0-
4yel W coJiel, TIOJIHBIe U COKpAIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 00-
MEHA, YpaBHEHHUS PEAKIUH, MOATBEPKIAIOIINX CYIIICCTBOBAHNE TeHETHYE-
CKOH CBSI3M MKy BEIIECTBAMHU PA3TMIHBIX KJIACCOB;

PacKpbhIBaTh CYITHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHHA I10-
CPEICTBOM COCTAaBJICHUsI DJICKTPOHHOTO OaJlaHCa 3TUX PeaKInii;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3-
MO>XHOCTH MPOTEKAHUSI XUMUIECKUX TTPEBPAIICHUA B PA3IMYHBIX YCIOBH-
X;

BBIYMCIIATh OTHOCHUTEIIPHYIO MOJICKYJSIPHYI0 M MOJSIPHYIO MacChl Be-
IIIECTB, MAacCCOBYIO JIOJF0O XMMHYECKOTO 3JIEMEHTa Mo (GopMyJie COSauHE-
HUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTE PACUETHI IO YPaB-
HEHUIO XUMUYECKON PEaKIINH;

coOJroaTh MpaBUja MOJb30BAHUS XMMHYECKON TOCYJIOH M J1abopaTop-
HBIM 00OpYJOBaHHEM, a TaK)Ke MpaBuUiia OOpaIIeHUS C BEIIECTBAMHU B CO-
OTBETCTBUU C MHCTPYKIUSIMH TIO BBITIOJHEHUIO JIAOOPATOPHBIX XHUMHUYE-
CKHX OITBITOB IIO IOJYYCHHIO U COOMPAHMIO Ta3000pa3HBIX BEIIECCTB (aM-
MHAKa U yTJIEKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIUH, TOATBEP)KIAOIINE KAaYeCTBEHHBIM COCTAaB pasiidd-
HBIX BEIIECTB: PACTIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OPOMHU/I-, HOTUI-,
kKapOonat-, pocdar-, cunukar-, cynbdar-, THIPOKCUA-UOHBI, KATUOHBI aM-
MOHHUS M HMOHBI HM3YYEHHBIX META/IOB, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHUICCKUX BEIICCTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIIUTEILHON JCATEIHHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, 000OIIECHHME, CHCTEMATH3allhi0, BBIIBJICHHUE IIPH-
YUHHO-CJICJICTBEHHBIX CBS3EH — JJISI M3y4YCHUSI CBOMCTB BEILIECTB U XUMHU-
YECKHUX PEaKIUi, €CTECTBEHHO-HAyYHbIE METOJBI MO3HAHUS — HAOIIOJC-
HUE, U3MEPEHHE, MOJCIUPOBAHUE, ADKCIIEPUMEHT (peaibHBIA M MBICICH-
HBI1).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3iesioB U DJIeKTPOHHBIE (HU(POBHIE)
KoHTpoJbHbIe IIpakTHyeckue
n/n TeM MPOrpaMMbl Beero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTbl padoThI
Pa3nen 1. [lepBoHavaiabHbIe XUMHUYECKHE MOHATHSA
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS U IIPaKTHUC 5 2 bu6morexa TIOK
' _ p https://m.edsoo.ru/7f41837¢
CKOH JIeITEILHOCTH YeJIOBEKa
12 BertectBa 1 xXuMuueckue 15 | bubmuoreka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. BaxkHeiiline npeacTtaBuTesu

HEOPraHnveCKuX BeUIECTB

21 Boznyx. Kucnopon. Ilonstue 6 bu6nunoreka LIOK

' 00 okxcHuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax 2 1 but6mmoreka [IOK

) M COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmmoreka [IOK

' OCHOBAHHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 1 | 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paspnen 3. Ilepuonnueckuii 3axkoH u llepuoguveckasi cucrema xumnueckux 3j1eMeHToB /. U. MenneseeBa. CTpoeHue aToMoB.

Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbLHbIE peakKnuun

3.1

[Tepuoanueckuii 3akoH u Ile-

7

bubmmoreka [JOK



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

proarYecKasi CUCTEMa XUMHUYE-
ckux snementoB /1. 1. Menne-
neeBa. CTpoeHue atoma

https://m.edsoo.ru/71f41837¢

Xumuueckast cBsa3b. OKuciu-

39 2 bubmuoreka [JOK
. TEIILHO-BOCCTAHOBUTEILHEIE hitps://m.cdsoo.rw/7f41837c
peakuuu
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
p 3 bubmmoreka [{OK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHoBaHHe pa3iejioB U TeEM (uudpoBbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4eCKHe PeaKINU
L1 [ToBTOpeHue u yrny0iaeHne 3HaHU OCHOB- 5 1 bubnumorexa [IOK
' HBIX pa3JieloB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONMTHYECKAs AUCCOUAINS. XUMH- 2 | | bubnmoreka [JOK
' YECKHE pPeaKIiy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M X cOelMHEHHS
21 OO01mmas xapakTeprucTUKa XUMUYECKHX dJIe- 4 1 bubnuoreka [IOK
' MeHTOB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMHUYECKHX dJIe-
2.2 MeHTOB VIA-rpynnel. Cepa u eé 6 Bubmmorexa [JOK
) Py P https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO01as xapakTepucTUKa XUMUYECKHX dJie-
2.3 MeHTOB VA-rpymisbl. A30T, pocdop u ux 7 1 bromorexa [OK
) py ’ ’ P https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO61mas XxapakTepucTUKa XUMUYECKHX 3JIe-
2.4 MeHTOB [VA-rpynmel. Yriaepoa u KpeMHU# u 8 1 2 bubmorexa [JOK
' PYIHBRL S TICPOL KD https://m_edsoo.ru/7f41a636
WX COeIMHEHUs



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

Hroro no pazgeny

25

Pa3zngena 3. Mera/iIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmwie cBoficTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTambl 1 UX COEIUHEHUS 16 hitps://m.cdsoo.rw/7 412636
Hroro no pazgeny 20
Paznea 4. Xumus 1 oOKpyKawmas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B XKU3HU YEJIOBEKA 3 bubnmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Konrtpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl

| [Tpenmer xumuu. Ponp XuMuu B XKU3HU 1 bubnuoreka [IOK
yesoBeka. Tera u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuia
paboTsl B 1abopaTropuu U MpuEMbI 00- bubnmnorexa [JOK

3 1 1
paiteHus ¢ iabopaTopHbBIM 000pyI0Ba- https://m.edsoo.ru/ff0d23dc
HUEM»

4 YucTele BemecTBa 1 cMecH. CrIocoObI 1 bubnuorexa [JOK
paszeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckast paborta Ne 2 «Paznene-

5 HUEe cMecel (Ha mpuMepe OYMCTKH T10- 1 1 bubmmorexa T[IOK

B P p https://m.edsoo.ru/ff0d28c8
BapCHHOMN COJIH )»
bu6mmoreka [IOK
6 A 1
TOMBLH MOJICKY BT https://m.edsoo.ru/ff0d2a6¢

7 XUMUYECKHUE TIEMEHTHI. 3HAKU (CUMBO- 1 bubmmorexa [JOK
JIbI) XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubnmorexa [JOK

P m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

3aKO0H IMOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [{OK

10 Xumuueckas popmyia. BaneHTHOCTh
(opaty https://m.edsoo.r/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OtHOocuTenbHas aToMHast Macca. OTHO- bubmuoreka [JOK
CUTEJIbHAs MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBast 1011 XUMHUYECKOI0 JICMEH- bu6nmoreka [JOK
Ta B COCIMHCHUN https://m.edsoo.ru/ff0d350c
13 KonuyecTBo BemectBa. Mosnb. Mousap- bubnnorexa HOK
Hasg Macca https://m.edsoo0.ru/ff0d5230
14 PuU3NYECKUE U XUMUYECKUE SBJICHUS. bubmuorexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U ycnoBUs IPOTEKAHUS XU- bubnuorexa [JOK
MHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCcChl BEIIECTB. bubnmorexa [JOK
XHUMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Brruucnenus konuuecTBa, Macchl Be-
17 €CTBa 10 YPABHEHUSIM XUMHYECKUX bubmmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHIECKUX peaKIui
18 (coenuHeHus, pa3noKeHHs, 3aMelIe bubmmorexa [IOK
g P ’ H https://m.edsoo.ru/ff0d3f34
HUsl, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIN-3HIUK-
19 noneauct. O6o0ImEeHNe U bubmorexa [OK
JCT. m . https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 Kontponbhas padorta Nel no teme «Be- bubnuoreka [JOK
[IECTBA U XUMUYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razoB. Coctas Bo3y- bubnnorexa HOK

Xa. KI/ICJ'IOpO)I — OJICMCHT U ITPOCTOC

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

Benrectso. O30H

dusnyeckre U XUMHUYECKUE CBOMCTBA

Bbu6mmoreka [JOK

22 KHCIIOpOJa (peaKIuu OKUCIICHHUS, TOpe- hitps://m.cdsoo.rw/ f0d46 14
Hue). [lonstue 06 okcuaax
CriocoO0sbI MOTy4eHUs KHCIIOPO/Ia B J1a-

73 5 Y PO bubmuoreka [{OK

OpATOPHI H HPOMBIIITEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3¢ ekt xumMuueckoit peax-
LU, TIOHATHE O TEPMOXUMHUUECKOM bubnuoreka IIOK

24
YpaBHEHUU, DK30- U DHIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaxIusax
TomnuBo (Hed Tk, yroab U MeTaH). 3a-

25 (negts, y 6 ) bu6mmoreka [JOK
TPASHCHHC BOSAyXa, COCODRI €ro https://m.edsoo.ru/ff0d4c4a
MpeA0TBpALECHUS
[TpakTnueckas paborta Ne 3 o reme

o rp[ P ; Bu6nnorexa [IOK
«[Tomyuenue u COUI/IpaHI/Ie KHCIIOpO/a, hitps://m.cdsoo.r/f0d4ac?
U3yYEHUE €TI0 CBOMCTB»

7 Boaxopon — sneMeHT 1 mpocToe Bele- bubnnorexa [IOK
ctBO. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

)3 du3ndecKre 1 XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 m bubmuoreka [JOK

OIPITHE O KUCIOTAX | COMAX https://m.edsoo.ru/ff0d50d2

30 Croco0bl mosty4eHust BOAOPO/1a B J1abo- bubnmnorexa [JOK
paropuu https://m.edsoo.ru/ff0d4dd0
[TpakTudeckast pabota Ne 4 o reme

P p bu6mmoreka [JOK

31 «Ilomyuenue u cobrpaHue BOIOpPO/a,

W3yYEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d497a

Moutsipablii 00bEM Ta30B. 3aK0H ABO-

bubmnoreka [IOK

32
raapo https://m.edsoo.ru/ff0d542¢e
Brruncnenus o0béMa, KOITUUECTBA Be-

33 €CTBa ra3za 1o ero M3BECTHOMY KOJIH bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
YECTBY BELIECTBA UJIU 00bEMY
Boruucnenus 005EMOB ra3oB M0 ypaB-

34 HEHHIO PEAaKIMU Ha OCHOBE 3aKOHA bubmmorexa [IOK

.. pear . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
DU3NYECKUE U XUMUYECKHE CBOMCTBA bubnuorexa [JOK

35
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBaHui. [TonsiTue 06 uHIM- bubnuoreka [IOK
KaTopax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbieHHbie

37 Y HEHACHIIICHHbIE pacTBOPHI. MaccoBas bubmmorexa [TOK

B PACTBOPSL. https://m.edsoo.ru/fl0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTnueckast padota Ne 5 o reme

18 «IIpuroTtoBrieHre pacTBOPOB C OMpeE- bubnmoreka [JOK
JIeI€HHOW MAacCOBOM JJ0JIEN PaCTBOPEH- https://m.edsoo.ru/ff0dSeba
HOT'O BEILIECTBa»

39 Kontponbnas padota Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcufpl: coCTaB, KiIacCU(UKAIINS, bu6mmoreka [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyuyeHnue u XUMHYECKUE CBOMCTBA

41 KHUCTIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [TOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHMsI: COCTaB, KJ1acCU(UKALINA, bubnuorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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13 [TomyuyeHnue u XMUMHYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kmaccudukarms, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonmyyenue u XMUMUYECKUE CBOMCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéLIIO o ‘{)eHI/IH XI/IMHquKI/Ie bubmotera [JOK
. y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaxtuueckas padota Ne 6. Pemnienne
47 JKCIIEPUMEHTAIBHBIX 3aa4 I10 TEME bubmmorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7¢c
COCIMHEHUI»
43 I'eneTnueckas CBA3b MEXAY KJIaCCaMH bubnuoreka [JOK
HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/00ad9as50
bu6mmoreka [{OK
49 O0o00mIeHNEe U CHCTEMAaTH3alHs 3HAHUH
B I https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIAaCChl HCOPTAaHUYECKHUX bubmorexa [JOK
. p https://m.edsoo.ru/00ad9ela
COeTMHCHUI
[TepBbie MOMBITKH KIacCUPUKAIIIN XU-
51 MHYECKHUX 3JIeMeHTOB. IloHsATHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX AJIEMEHTOB
Ilepuoanueckuii 3axkoH u Ilepuoguye-
P P bubmuoreka [JOK
52 CKasl CHCTeMa XMMHUYECKHX AJICMEHTOB
https://m.edsoo.ru/00ada52¢
. . Menneneena
Bbu6mmoreka [JOK
53 IIepuonpl, rpynimsl, HOATPYIIILI 1

https://m.edsoo.ru/00adas52c
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Ctpoenne atomoB. CocTaB aTOMHBIX

bubmnoreka [IOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHnue 3JIeKTPOHHBIX 000JI0UEK aTo-
55 MOB 3JieMeHTOB Ilepruondeckoit cucte bubmoreia HOK
pHO https://m.edsoo.ru/00adabbe
Mol 1. 1. Menneneesa
XapakTepucTuka XUMHUECKOTO 3JIe-
56 MEHTa 10 €T0 MoJIoKeHuo B [lepuoan bubmorexa HOK
. pHOA https://m.edsoo.ru/00ada824
yeckoi cucreme J[. . MeneneeBa
3nauenue [lepuoauueckoro 3akoHa Jiist
57 pa3BuTHA HayKu U npaktuku. /1. 1. bubnuoreka [IOK
MenneneeB — y4€HbIN, IIEAArOr U Ipa- https://m.edsoo.ru/00ada96e
JKJTaHUH
DNEeKTpOOTPULIATENBHOCTh ATOMOB XH-
58 MHYECKHX AJIeMeHTOB/ Beepoccuiickas bubmorexa HOK
p https://m.edsoo.ru/00adaab8
poBepoyHas pabora
bu6mmoreka [JOK
5 nu
? OHHAA XUMHUHECKAA CBAD https://m.edsoo.ru/00adac34
60 KoBaseHTHas nossipHas XuMu4eckas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HEnoasipHask XMMUYECKast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TCHCHb ORUCICHHA https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota No4 o teme bubmuotexa [JOK
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«Ctpoenue atoma. XUMHUYECKasl CBA3bY»

https://m.edsoo.ru/00adb486

. bu6mmoreka [{OK
66 O060011IeHNE U CUCTEMATHU3aLMs 3HAHUT 1 hitps://m.cdsoo.ru/00adb33c
. bubmuorexa [JOK
67 O0001eHre U cucTeEMaTU3aLNs 3HAHUI 1 hitps://m.eds0o.ru/00ad9ch2
N bu6mmoreka [IOK
68 O060011IeHNE U CUCTEMATU3AaIMs 3HAHUT 1 hitps://m.cdsoo.rw/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME
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9 KUIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Kontpoubnsbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcebi
IIepnonnueckuit 3akoH. [lepuonnue-
1 CKas CUCTEMa XMMHUYECKUX DJIEMEH 1 bubmorexa HOK
https://m.edsoo.ru/00adb59e
toB /. 1. Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOMCTB XUMHYECKUX AJIEMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB
3 Knaccudukaius 1 HOMeHKIaTypa | bubmuorexa [JOK
HEOPTaHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunpr XuMHuaeckoi CBSI3U U THITBI | bubmnoreka [IOK
KPUCTALNTHYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IloBTOpEHuE U yrirybieHne 3HaHUM 1 1
OCHOBHBIX Pa3fIesIOB Kypca 8 Kiaccay
6 Krnaccudukanus XuMHYECKUX peak- 1 bu6nmoreka [JOK
LUH 110 PAa3JINYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubnnorexa [IOK
p ) https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PeaKLUsIX
[ToHsiTHE O XMMUYECKOM PaBHOBECHH.
g @DakTOophl, BIUSAIOIINE HA CKOPOCTh 1 bubnumorexa LIOK
XUMHUYECKON PEAKIUU U MTOJ0KEHUE https://m.edsoo.ru/00adc28¢c
XUMUYECKOTO PaBHOBECHUS
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OXuCINTEIIFHO-BOCCTAHOBUTEIBLHEIC

bubmnoreka [IOK

MIPUMEHEHHE

9
peakunu https://m.edsoo.ru/00adcade
Teopus 3MEKTPOIIUTUUECKON TUCCO-
10 nanuy. CHIBHEIE U CclIa0bIe DIIEK buGnnorexa [IOK
HaTH. https://m.edsoo.ru/00adcd68
TPOJIUTHI
11 HMonnrle ypaBHEHUS peakIini buGnnorexa [IOK
yp peakt hitps://m.eds0o.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPECTABICHUN buGnnorexa [IOK
peal hitps://m.eds0o.ru/00add5d8
00 3JIEKTPOIIUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEM B CBETE
13 MIPEACTABIIEHNAN 00 DIEKTPOJIUTAYE buGnnorexa [IOK
P f[ p https://m.edsoo.ru/00add8b2
CKOIl IUCCOILMAINU
14 TlousTue o rmaponnse cojei buGnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubmuoreka [{OK
3HAHUN https://m.edsoo.ru/00addd12
16 [IpaxTuyeckas padora Ne 1. «Perme- bubnuoreka LIOK
HHE DKCIIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtponbHas padora Ne2 mo teme
17 «DNEKTPOIUTHUECKAS TUCCOLHALINAS bubmorexa LOK
p A HHatuA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO0m1as XxapakTepruCTHKa TaJOTeHOB.
18 XuMHYeCKHe CBOMCTBA Ha IIpUMeEpe bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. ComsiHas KUCIIOTa,
. bu6mmoreka [{OK
19 XAMHWYECKHE CBOVCTBA, MTOITYy4YEHHUE,

https://m.edsoo.ru/00ade104
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[IpakTruueckas padora Ne 2 o Teme

20 «Tomydenne consTHON KUCTOTHI, U3 bubmmorexa [TOK
y N N - 1Y https://m.edsoo.ru/00ade348
YeHue e€ CBOMCTB»
Brruucnenust mo ypaBHEHUSIM XUMHU-
21 YeCKUX PeaKInil, eCId OIUH U3 pea bubmmorexa LHOK
p ’ P https://m.eds00.ru/00ade488
T€HTOB JaH B U30LITKE
” OO6m1as XxapakTepucTHKa 3JIEMEHTOB bubnunoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AIoTponHbIe MOTU(DUKAIIUN CEPHI.
” Haxoxnenue cepbl 1 €€ cOeIMHEHU I bubnnoreka [JOK
B IIpupoJe. XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo/i, cTpoenue, puznye- bubnuoreka [JOK
CKHE U XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepol. CepHas KUCIIOTa, Gu-
25 3UYECKUE U XMMUYECKUE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
PUMEHEHNE
XUMHUYECKUE PEAKIINH, JIKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO criocoba
26 MOJTYYEHHS] CEPHOM KHUCIIOTBHI. bubnuorexa [JOK
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIlleH cpeibl COeAMHEHUSIMU
cepsl
7 Brruucienne MaccoBoi JOIN BEIXO4a Bbu6mmoreka [JOK
NPOAYKTa peaKk https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTepucTHKa JIEMEHTOB bubnuorexa [JOK

VA-rpynmnsl. A30T, paclipoCTpaHEeHHE

https://m.edsoo.ru/00adeea6
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B IIpUpO/ie, GU3HMUECKUE U XUMUYE-
CKHE CBOMCTBA

AMMEaK, ero Gu3NIecKue U XuMuJe-

29 CKHE CBOMCTBA, MOJYyUYCHUE U TIPU bubmmorexa [IOK
> 1Oy P https://m.edso0.ry/00adf004
MEHEHHE
[IpakTuyeckas padora Ne 3 o Teme
30 «ITomyuenne amMmmuaka, U3yueHue ero bubmmorexa [IOK
. g 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, €€ hru3nueckue u bubnnorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 o0OpeHwuii. XuMudeckoe bubmmorexa [JOK
yROOP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLLEH Cpebl
COCTMHEHUSIMH a30Ta
Docdhop. Oxcun bocdopa (V) u

33 (1)00(%)0 pHaa KHCJI((l))Ta (b(beI)BI/I(IIeZKI/Ie u bubmorexa OK

p o https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue pocdaro B kave-

34 CTBE MUHEPAIbHBIX YAOOPEHUH. bubnuorexa [JOK
3arpsi3HeHUE IPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dhocharamu
Yraepon, pacpocTpaHeHHE B IIPUPO-

35 e (bEBI/ILIECKHS U Xl:IMI/I'—IeCKI/Ie (r:)B(I))ﬁ brbmmorexa [OK
Ae https://m.eds00.ru/00adfd9c
CTBa

36 Oxcupsl yraepojaa, ux pusndeckue u bubnuorexa [JOK

https://m.edsoo.ru/00adfebe
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XUMHUYECKHE CBOUCTBA. DKOJIOTUYE-
CKHe MPOOJIEMBI, CBS3aHHBIE C OKCH-
nom yriepoaa (IV)

37 VYroapHas KUCIIOTa U €€ COJIN bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 mo Teme
18 "ITonyuenue yraekucinoro rasza. Ka- bubnuoreka [JOK
YECTBEHHAs peaKIys Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbpHBIC MOHATHS 00 Opra-
39 HHUYECKHX BEIIeCTBaX KaK O COSAUHE bubmmorexa LHOK
https://m.edsoo.ru/00aec054¢e
HUSX yTAEpoa
40 Kpemnunii 1 ero coeqnnHeHust bubmmorexa LHOK
p https://m.edsoo.ru/00ac080a
[Ipaktrueckas padota Ne 5. Permenue
A1 SKCTICPUMEHTAIIBHBIX 3a71a4 110 TEME bubnmoreka [JOK
«Bakuenme HeMeTaJUIEI U UX CO- https://m.edsoo.ru/00ae0bf2
e TUHEHUS
KonTponbnas padora Ne3 no teme
. bubmuoreka [JOK
42 «Bakuenme HeMeTaJUIEI U UX CO-
https://m.edsoo.ru/00ae0el8
€IUHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKUX
DJIEMEHTOB — MeETaJUIOB. MeTain-
43 JecKasl CBI3b U MeTaJlInuecKas Kpu buGnnorexa [IOK
. p https://m.edsoo.ru/00ac103e
crajuinueckas pemérka. Ousndeckue
CBOMCTBa METAJIOB
44 XUMHUYECKUE CBONCTBA METAJIJIOB. bubmuoreka [JOK

https://m.edsoo.ru/00ael 156
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DIIEKTPOXUMUYECKUH PsiJ] HAIIPsIKe-
HUI METaJUIOB

OO61mue cnocoOb! MOTyYEHHUs MEeTal-
noB. CrinaBel. Berurcnenus no ypas-

45 HEHUSIM XUMHUYECKUX PEAKIIUN, €CIIN bubnmorexa [TOK
PeaKiuH, https://m.edsoo.ru/00ael 156
OJIMH U3 PEareHTOB COJIEPKHUT MPUMeE-
cu
46 TlousTue o KOppoO3UU METAIIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK
47 eJIo e MeTa
IHenoumere MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcuIbI M THAPOKCUIBI HATPHS U Ka- bubmnoreka [IOK
s https://m.edsoo.ru/00ae14b2
49 [lemouHO3eMeTbHBIC METAIIITBI — bubmuoreka [JOK
KaJIbIIMHA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxneiiime coequHEHNS KaJIbIUI bubmorexa LIOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011IeHNe U CUCTEMAaTU3AIIHS
3HAaHUU
JKécTKOCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
52
YCTPaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTh BOABI U METOIELI €€ bubmorexa LOK
\ a a https://m.edsoo.ru/00aclaec8
YCTpaHEHUS
bu6nmorexa [JOK
54 A 7
HOMHUHIH https://m.edsoo.ru/00aelc64
55 AmdorepHble CBOICTBA OKCHUA U bubnuorexa [IOK

TUAPOKCU]IA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

56 Keneso
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU XKeje3a bu6mmoreka [{OK
(IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O0001IeHEe B CUCTEMATH3AIUS
3HaHUH
[IpakTuueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAJIbHBIX 33a4 10 TeEME bubnuorexa LIOK
59 .
«Baxaennre MeTaiibl ¥ UX COEIH- https://m.edsoo.ru/00ae3de8
HEHUS
Brruucnenust no ypaBHEHUSIM XUMHU-
YEeCKHUX peaKIUi, eCIIM OJUH U3 pea-
60 P 6 co ep bubmuoreka [JOK
TEHTOB JIaH B U30BITKE WU JKUT
a A pv https://m.edso00.ru/00ael750
IIpUMeCH. BbI4KCIIeHHs: MacCOBOU
JIOJIA BBIXOJIA TIPOJTyKTa PeaKiuu
61 O0o001IeHNE U CHCTEMATH3aLIHS
3HaHUH
KontponsHas pabota Ne4 o reme
62 «Baxueime MeTalIbl U UX COSIU-
HCHUS
63 BemectBa 1 maTepuanbl B TOBCEI- bu6mmoreka [{OK
HEBHOM JKM3HHU YeJIOBEKa https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arpsi3sHEHUE bubnuorexa [JOK
OKpYKaroIleil cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun sKojioruye- bubmumorexa [IOK
CKHX TIpo0JIeM https://m.edsoo.ru/00ae4270
66 O06o001IeHre U CUCTEMaTH3aIis 3Ha- bubmuoreka [{OK

HUHN

https://m.edsoo.ru/00ae0dOa



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae0d0a

67 O06o01enre u cucTeMaTr3alys 3Ha- | bu6mmoreka [{OK
HHI https://m.edsoo.ru/00adb33c
68 O06o0meHre 1 cucTeMaTH3alns 3Ha- | bubmuoreka [JOK

HUHN

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

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

68



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

YYEBHO-METOINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHO-
'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Xumus, 9 xknacc/ Pymsutuc I'.E., ®enpaman @.I". AkimonepHoe odmiectBo «M3-
narenbCcTBO «IIpocBenienney

« Xumusi: 8-i kiacc: 6a30BbIN YpOBEHb: YUeOHUK; S-€ u3/laHue, nepepadoTaHHoe,
8 knacc/ I'abpuensu O.C., Octpoymon WU.I'., CnaakoB C.A. AkionepHoe o0ie-
ctBO «M3marenscTBO «IIpocBenienne

» Xumusi: 9-1 kiacc: 6a30BbIN YpOBEHB: YUEOHUK; S-€ n3laHue, mepepadboTaHHOe,
9 knacc/ I'adbpuensan O.C., OctpoymoB W.I'., CnankoB C.A. AxkuronepHoe oo1ie-
ctBO «M3narenscTBO «lIpocBemienue

1. Pymsutuc I'.E Xumus: Heopranuueckast XuMusi: y4eOHUK 111 8 KJI. 00111€00-
pazoBarenbHbIX yupexaenuit/ I.E Pymsutuc, ®.I" ®enpaman.- 12-e uza., ucnp. -
M.: IIpocBemenue, 2018

2. Pymsutuc I'.E Xumus: Heoprannueckast xumus: yaeOHUK 11 9 Ki1. 00111e06-
pazoBarenbHbIX yupexaenuit/ I'.E Pymsutuc, ®.I" ®enpaman.- 12-e uza., ucnp. -
M.: IIpocBemenue, 2019

3. T'apa H. H., I'abpycesa H. U. Xumus - 3aiaunuk ¢ "momoirHukoM". 8-9 kiac-
col. [TocoOue muist yuammxcs 001eoopa3oBaTeNbHbIX yupexkaeHuid. - M.: [Ipocse-
menue, 2018r.

4. H.E. Ky3nenoBa, A.H.JIeBkuH « 3amaunuk no xumuu 8-9 ki.» M.; « Benrana

—I'pad» , 2017



METOANYECKUE MATEPUAJIbBI JISI YUUTEJIA
Jlureparypa miis yaurens:

Papeukuit A.M., I'opmikoBa B.I1., Kpyrnukosa JI.LH. [Ilunaktudeckuii Mmatepuan
o XuMuu i 8-9 kimaccoB: mocodue s yaurens. — M.: [Ipocsemenne, 2017. —
79 c.

Tabnuis:

1. Cepusi cripaBOUYHBIX TaOJIUIL IO XUMUU

(«ITepuoanueckast cuctemMa XumMudeckux sinemenToB J[.U. MenneneeBay,
«PacTBOpUMOCTH COJIEN, KUCJIOT U OCHOBAHHI B BOJEY

«DNEKTPOXUMUYECKUH Psifl HAPSIKEHU METAILIIOBY»

«Oxkpacka UHIUKATOPOB B PA3IMYHBIX CpeAax»)

2. Cepust FHHCTPYKTHUBHBIX TaOJIUI] IO XUMUU

3. Cepus Tabnuil 10 HEOPTraHUYECKON XUMHHU

4. Cepus TaOIUIL 110 OPTaHUYECKON XUMHUHU

5. Cepus TabnuIl MO0 XUMUYECKUM TTPOU3BOICTBAM

VYyebHo-mIpakTUyYecKoe U yueOHO-1abopaTopHOE 000pYAOBaHHE

[TpubGopsi, mpucnocoOIeHMS:

Anmnapat (yCTaHOBKA) JJisl AUCTUIUISLIMU BOIbI

HarpeBatenbHble TpUOOPHI (AIEKTPOILTUTKA, CIUPTOBKA)

CTOoIHK NOIbEMHBIN

CnuproBka



[IraTuB 11 AEMOHCTPAITMOHHBIX MPpoOoupok I1X-21
[ItatuB metasmuueckuii LJIb

Anmnapart (nmpubop) JJ1sl OJTYyUYEHHUsI Ta30B

[Tpubop 115 MLTFOCTPAIU 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEaKIUU OT
YCIJIOBUM

[Tpubop A okucneHus: CupTa HaJl METHBIM KaTalu3aTopoM
[Tpubop ansa onpeneneHus: cocTaBa BO3ayxa

[Tpubop asa cobrpanus U XpaHEHHS ra30B.

PeaktuBel 1 MaTepuast:

1. Habop «Kucnots»

2. Habop «I'uapokcuabh»

3. Habop «Oxcuipl METaIIOB

4. Habop «MeTamibb»

5. Habop «Illenounble U MIETOUYHO-3EMETBHBIE METAJLIbD»
6. Habop «I"amorensn»

7. Habop «I"amoreHuabn»

8. Habop «Cynbdatel. Cynbhursl. Cyabduabby

9. Habop «Kapbonatsi»

10. Habop «®ocdartsr.

11. Habop «Hutpatem»

12. Habop «MHaukaTopb»

13. Habop «MuHepanbHble yJ00OpeHUs»



14. Habop «Marepuamnbny

Monenu

1. Habop kpucTtamnyeckux penieTok: aiMasa, rpadgura, JMOKCH 1A yriiepoaa,
JKeJie3a, MarHus, MeJY, IOBAPEHHOW COJIU, MOJ1A, JIbA.

2. HaGop st MoJienmpoBaHusi CTPOSHHUSI HEOPTaHMYECKUX BEIIECTB.

3. HaGop muist MoenupoBaHusi CTPOCHHS] OPraHMYECKUX BEIIECTB.

4. Habop 1151 MOAETMPOBAHUS TUIIOB XUMHYECKUX PEAKIMil (MOIer-aNIUINKa -
IIUN).

5. HabGop ans MmosienupoBaHust 3JIEKTPOHHOTO CTPOCHHUSI aTOMOB.

7. CnpaBouHO-uHGOpMaIIMOHHBIN cTeH/, «llepruoanueckas cucrema XumMude-

ckux aneMmeHnToB JI.M.MenaeneeBa»

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/subject/29/ Xumus — Poccuiickast 37eKTpOHHAs IIKOJa
https://www.yaklass.ru/p/himija AKnacc. Xumusi: ypoku, TE€CThI, 3aJJaHUS
https://clck.ru/3D31Xt Xumus 8 knacc. Buaeoypoku ot «Muboypokay
https://myschool.edu.ru/ IIOC. Mos mikosna

https://uchi.ru/
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