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INOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1o XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus COCTaBIeHa HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTEeNIbHONW MPOTrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B GI'OC OO0, a Taxke Ha ocHOBe (henepanbHOM
paboueii nmporpaMMbl BOCIUTAHUS U ¢ YYETOM KOHUEHIMH MPEnoiaBaHus y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNIbHBIX opraHu3anusax Poccuiickoit deneparuu.

[IporpaMmMa mo xumuM Ja€T MpeACTaBlIeHHWE O LeNsIX, oOmie cTpareruu OoO0y4yeHws,
BOCIUTAHUS W Pa3BUTHS OOYYarOIIMXCS CpPEACTBAMH Y4eOHOro IpelMeTa, YCTaHAaBJIUBAET
o0s3aTeNbHOEe IPEIMETHOE COJEp)KaHUE, MpelyCMaTpUBaeT paclpeelieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fieliaM U TEMaM IPOrpaMMbl 110 XUMUH, ONIPEAEIAET KOIMUECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJAEP)KAHMS, PEKOMEHIYEMYIO I10CIIEI0BATEIbHOCTD
U3YYEHUS XUMHUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKU y4e€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00y4aromuxcs, onpeenseT BO3SMOKHOCTU TpeaMeTa Jis
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOHM 00pa30BaTENbHON MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAK)Ke TPEOOBAHMI K pe3ysibTaTaM 00ydeHHsI XUMHUH
HA YpOBHE IMeNedl W3y4deHHs MpelMeTa M OCHOBHBIX BHAOB Y4eOHO-TIO3HaBaTeNbHOM
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO CO/IepKaHusl.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIsl (JOPMHUPOBAHUS MHUPOBO33PEHHS 00YJAIOIIETOCS, €ro
NPECTaBICHUN O MATEPUAILHOM €MHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POpMHUpYyEMbIEe XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUU BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss TriI00anbHBIX TPOOJIeM YCTOWYMBOTO pPa3BUTHUSL UEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€30acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET peanu3alliil  BO3MOXKHOCTEH s camMopa3BUTUS U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHATHHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHpPOBaHHE MBIIIIEHHUS] U TBOPUYECKUX CIOCOOHOCTEN 0Oydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4eOHONl  [eATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOMUMBIX KaKk B TOBCEAHEBHOW JKM3HH, TaKk H B
npodecCHOHATIBLHOM 1eATeNbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAyYHOrO MBIIUIEHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJI511a Ha €JUHCTBO NMPUPOBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUN
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO--HayYHbIM
3HAaHUSAM, K TPUPOZAE, K UEJIOBEKY, BHOCHT CBOH BKJIaJ] B DKOJIOTMYECKOE OOpa3oBaHUE
oOyJaromuxcsi.

JlanHble HampaBiieHHUs B OOYYEHHHM XUMHUHU OO0ECIEYMBAIOTCS CHEU(UKON COAepKaHUS
yueOHOro mpeaMeTa, KOTOPBIA SBISIETCA TENaroruuyeckd aJanTHPOBAHHBIM  OTpPaKEHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIIMMHUCS CHCTEMBI IEPBOHAYATBHBIX MOHATHI XUMUHU, OCHOB HEOPTaHMUYECKON XUMUU H
HEKOTOPBIX OTJEIHHBIX 3HAUUMBIX TIOHSITHH OPTaHMYECKOU XUMUHU.

CrtpykTypa coaep:kaHHsl MPOrpaMMbl MO XHUMHH c(opMHpOBaHa Ha OCHOBE CHUCTEMHOIO
noaxoja K €€ msydeHuro. CoaeprkaHUE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHA O XUMHUYeCKOW peakuuu. OO0e 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 1O MPUHLUITY IOCIEIOBATEILHOTO PA3BUTHs 3HAHHM Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

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

— [lepuoanueckoro 3akoHa [1. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YEHHS O CTPOCHHH aTOMa U XUMUYECKOM CBA3H;



— MpeACTaBIeHUH 00 EKTPOIIMTHIECKOM JUCCOIMAIIIY BELIECTB B paCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIMPHUYECKH IOITYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K APYyromy,
BBIMOJHAS (YHKIUU OOBSICHEHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTABJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HaHUIO U METOJIaM I03HaHus B Hayke. M3yueHue xumun
OPOMCXOOUT C TPUBJICYCHHEM 3HAaHUM M3 paHee W3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mupy», «buomorus. 5—7 kimacce» u «duszuka. 7 Kimacey.

[Tpu n3yueHNn XUMHUH TPOUCXOIUT (HOPMUPOBAHHUE 3HAHUI OCHOB XMMUYECKOH HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIHHOCTH YelIOBEKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYpHI. 3ajada y4eOHOro MpeaMeTa COCTOUT B (pOpMHUpOBaHUH
CHCTEMBbl XMMHUYECKUX 3HAHUN — BaXKHEWIINX (DaKTOB, MOHSATHIA, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKu, B
MPHUOOIIEHNU K HAYYHBIM METOAAaM IMO3HAHUSA MIPH U3YyYCHHUH BEIIECTB U XMMHUECKUX PEAKIIHii, B
(GOpMUPOBAaHMM M Pa3BUTUU I[I03HABATEIbHBIX YMEHUW M HUX HIPUMEHEHUH B YyueOHO-
[IO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM AEATEIbHOCTH, OCBOCHUH IpaBuil 0€30I1aCHOIO
oOpallieHus ¢ BEIeCTBAMU B MTOBCEIHEBHOM JKU3HH.

[lpy W3y4eHMH XMMHUU Ha yYPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs Ba)XHOE 3HAYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (bopmupoBaHUE WHTEILICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY IPHHITHIO pPELIeHUH, CIIOCOOHOM amanTupoBaThes K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKHU3HU;

— HamnpaBJIeHHOCTh OOYYEHHUS Ha CHUCTEeMaTH4YecKoe MpUOOIIeHne O0Oydaromuxcs K
CaMOCTOSITENIbHOM ~ IO3HABaTEJIbHOM  JI€ATENbHOCTH, HAy4yHbIM  METOJaM  IIO3HaHUf,
(GbopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— oOecrnieueHne YCIOBHUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOUIUMHUCS OIIbITA
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIJIFOUYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIUOHATBFHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHUBATh SIBJICHUSI OKPY)KAIOIIEr0 MHpa, HCIOJIb3YS 3HAHUS U
OTBIT, TOJYYEHHbIE TPU HU3YUYEHUU XHMHUU, TPUMEHATh UX TMPH pEHIeHUH MpodieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOM JIEATEILHOCTH,

— (GopmupoBaHue y 00yJaronuxcs r'yMaHUCTUYECKUX OTHOLIEHHM, TOHUMaHUs [IeHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKM SKOJOIMYECKH I[e1eCOO0pa3HOro MoBelIeHHsl B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpl;

— pa3BUTHE MOTUBALMU K 00YyUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduis 1 HalPaBJICHHOCTH JajbHEHUIIero 00yueHHs.

OO1ee 4nCiIoO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBisieT 136 JacoB: B 8 kiacce — 68 gacoB (2 gaca B Hejeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIENIO).



COJEP)KXAHUE OBYYEHMUA

8 KJIACC

IlepBoHauya/ibHbIe XUMHYECKHE TOHSTHUS

[Ipenmer xumuu. Posib XMMHUM B KH3HHA 4YelOBeKa. XMMHUSA B CUCTEME HayK. Tena M BeEIIECTBA.
®dusnyueckue CBOWMCTBA BEIIECTB. ArperaTHoe COCTOSHHE BemlecTB. [loHsTHE O MeTolax IMO3HAHUS B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aeneHus: CMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3JIEMEHThl. CHUMBOJIBI XMMHUYECKHX 3JIeMEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmysa. BageHTHOCT aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOcuTenbHas aroMHas Macca. OTHOCHUTENbHAas MOJEKylIspHas Macca. MaccoBas [10s
XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KomnyectBo BemectBa. Mosb. MomnsipHas macca. B3auMOCBS3b KOJIMYECTBA, MAacChl M 4uUCIA
CTPYKTYPHBIX €IMHHUII BelecTBa. PacuéTsl mo popmynam XuMHUYECKHX COETUHEHUI.

®u3nuecKkue U XMMUYECKHE SIBJICHUA. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPaHEHHUS
Macchl BemIecTB. XWMHUYECKHe ypaBHeHUs. Kiraccupukamms XUMHUYECKUX peaknud (CoennHEHUs,
pa3lioKeHUs1, 3aMEILICHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOU MOCY 10, MpaBuiIaMu paboThI B IabopaTOpUH U MpuéMamMu oOpalieHus ¢
1a00paTOpHBIM 000PYIOBaHHEM, U3YYEHHUE U ONMUcaHue (PU3NYECKUX CBOMCTB 0OPa3I[0B HEOPraHMYECKHUX
BelecTB, HaOmMroAcHWE (U3MYeCKUX (TUIaBJICHHE BOCKA, TasHUE JIbJa, pAacCTHpaHUE caxapa B CTYIKE,
KUIICHUE M KOHJCHCAIMs BOJbI) U XMMHUUYECKHX (TOPEHUE CBEUH, MPOKATMBAHWE MEIHON IPOBOJIOKH,
B3aMMOJICIICTBHE Mela C KHUCIOTOM) SBJIGHWH, HAONIOJEHWE M ONHCAaHWE TPU3HAKOB MPOTEKAHUS
XUMHYECKHX pEaKIi (pa3iokKeHHe caxapa, B3aWMOJCWUCTBHE CEpPHOW KHUCIOTHI C XJIOPHIOM Oapws,
pasnoxenue ruapokcuaa meau (1) mpu HarpeBanwu, B3auMOJCHCTBHUE JKelie3a C PaCTBOPOM COJM MEIU
(II), m3ydyenue crnocoOOB pa3ieneHUs] CMecel: C IMOMOIIBI0 MarHuTa, (UIbTPOBaHHE, BbIMIAPUBAHUE,
TUCTHIUISIMS, Xpomarorpadus, MpPOBEACHWE OYUCTKM TOBAPEHHOW CONM, HAOJIOJACHHE M ONHCAHUE
pEe3yNbTAaTOB MPOBEACHUS ONbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHHE MOJeNen
MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

Bazknejinue npeacTaBuTe/ i1 HEOPraHUYECKUX BelIECTB

Bo3nyx — cmechb razos. CocraB Bo3ayxa. Kucimopoa — aneMeHT u npoctoe BeuectBo. HaxoxaeHue
KHCIIOpOJia B IpUpoJie, PU3NYECKHe U XUMUYeckue cBoicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenne
kuciaopona. CrocoObl MOMy4deHHs] KucCIopoja B jaboparopuu W IpoMbliieHHocTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aju1oTporHas MoaupuKalys KUCIOpoa.

TennoBoit 23 heKT XUMUUECKON PEaKIuu, TEPMOXUMUYECKUE YPABHEHUS, SK30- U JHIOTEPMUIECKHUE
peakmuu. TOMmIMBO: Yyrojib M METaH. 3arps3HEHUE BO3/IyXa, YCHJICHUE MApHUKOBOTO d(ddeKTa, pa3pyiieHne
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocToe BemiecTBO. HaxokneHue Bomopoaa B mpupoje, pusudeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4deHus. KUCIOThI U comm.

MonsipHblif 00bEM Ta30B. Pacy€Thl Mo XMMUYECKUM YPaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Boia kak pactBopurens. PactBopsl. HackilieHHbIe U HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BelllecTB B Bojie. MaccoBasi 4015 BEIlIeCTBa B pacTBOpe. XMMUYECKHUE CBOMCTBA
BoAbl. OcHoBaHuA. Ponb pacTBOpOB B MPUPOJE M B KU3HHM yesnoBeka. KpyroBopoT BOJIbI B NpHUPOIE.
3arpsi3sHEHUE TPUPOAHBIX BoA. OXpaHa M OYUCTKA MMPUPOJTHBIX BOJI.

Knaccudukanust ~ HeopraHMYECKUX COCTMHEHUH. OKcHUIbIL. Knaccudukanms OKCHOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM()OTEpHBIE) U HecosieoOpasyrone. HoMeHkmaTypa OKCHIOB.
Du3nyecKrue 1 XUMAYECKUE CBOMCTBA OKCUAOB. I1onyueHne okcuioB.



OcHoBanus. Knaccudukaiys ocHOBaHWIA: MIETOYM M HEPACTBOPUMBIE OCHOBaHMSA. HomeHkaTypa
OCHOBaHMH. PU3MYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [lomyueHrne ocCHOBaHUM.

Kucnotsl. Knaccudpukanus xucinor. Homenknatypa kucinor. @U3nuecKue 1 XUMUYECKHUE CBOWMCTBA
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [lomyyenue Kucior.

Conu. Homenkiarypa coseit. @u3ndeckre 1 XMMUYECKUE CBOMCTBA coliell. [lomyuenue comnen.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpE/CICHUE COJEpXKaHHWs KUCIOpoJa B BO3JAyXe, IMOJNydYeHHe, coOupaHue,
pacro3HaBaHKe U U3yYEHHUE CBOMCTB KHCIOPOa, HaOII0JCHUE B3aMMOICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHMsSI U IpEKpalleHusi ropeHust (mmokapa), O3HaKOMJIEHHE ¢ 0Opas3llaMHh OKCHJIIOB U
OINMCAaHUE UX CBOMCTB, MOJy4yeHHUE, COOMpaHKe, paclioO3HABaHUE U U3y4YEHHE CBOMCTB BOAOpoAa (ropeHue),
B3aumojeiicteue Bojaopojga ¢ okcupom wmeau (II) (BO3MOXHO HCIOIB30BAaHHE BHICOMATEPUAIIOB),
HaOroieHne 00pas3loB BELIECTB KOJUYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pPacTBOPEHHS
BEILECTB C PA3JIMYHON PACTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOW J0JIEH
pPacTBOPEHHOIO BEIIECTBa, B3aMMOJCHCTBHE BOJbI C MeTaulaMU (HaTpueM M KaibliieM) (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHUATIOB), HCCIEIOBaHUE OOpa3lOB HEOPraHWYECKUX BEILECTB pa3IMYHbIX
KJIACCOB, HAOJIOJIEHUE W3MEHEHMsS] OKpPacKuM HMHIUMKATOPOB B pPAacTBOpPax KHUCIOT W IIEJIOYel, W3ydeHHE
B3aumozeiictBust okcuga menu (II) ¢ pacTBopoM cepHOIl KHCIOTBI, KUCIOT C METa/llaMH, peakuui
HEUTpalHu3aluy, MOJYyYEHUE HEPaCTBOPUMBIX OCHOBAHUMW, BBITECHEHHME OJHOIO MeETajlla JPYyruM U3
pacTBopa COJIM, pEIIeHHE 3KCIEPUMEHTAIbHBIX 337au M0 TeMe «BaxHeillue Kiacchl HEOPraHUYECKUX
COCIUHEHUIN.

Ilepuonnueckunii 3akon u Ilepuoauyeckasi cucrema xumMudeckux 3iementos JI. W
MennesieeBa. CTpoeHHe aTOMOB. XMMHYeCKas CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMH

[lepBble MOMBITKH KiIacCU(PUKAIIMA XUMUYECKUX DJIEMEHTOB. [loHsATHE O Trpymnmax CXOJIHBIX
3JIEMEHTOB (1LEJIOYHbIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOr€Hbl, HHEPTHBIE r'a3bl). DJIEMEHTHI, KOTOpPhIE
00pa3yroT aM(oTepHbIE OKCHJIBI U THIPOKCUIBI.

Ilepnonnueckuit 3akoH. [lepmoandeckas cucrema xmMmuueckux anemeHToB Jl. M. MeHnneneesa.
KopoTtkonepuoanas u jiuaHonepuoanas popmsl [lepuoanueckoit cucrembl xumuueckux snemeHTos [1. U.
MenneneeBa. Ilepuoasl u rpynnbl. OU3WYECKH CMBICT MOPSAKOBOTO HOMEpa, HOMEpPOB IMepUoja U
TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocraB aromHbix saep. W3orombl. OnexkTpoHbl. CTpoeHHE 3JIE€KTPOHHBIX
obosiouek aromMoB mepBbIx 20 xumuueckux saemMeHToB llepuoanueckoit cucremsr JI. . Mengeneesa.
XapakTepucTuka XMUMHYECKOrO 73JIeMEeHTa 1o ero mnosoxeHuto B llepumonmueckoit cucreme [[. U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsI pajanyca aTOMOB XHMMHMYECKHUX JJEMEHTOB, METaJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U MEPUOIAM.

3nauenue llepuoguueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbl XUMHUYECKHUX 3JIEMEHTOB Jif
pa3BuTHsA Hayku U npakTtuku. J{. . MenzaeneeB — yu€HbIN U TpaXIaHUH.

Xumuaeckasi cBsi3b. KoBasieHTHast (MOJsipHAss M HEMOJIApHAs) CBS3b. DJIEKTPOOTPUIIATEITHLHOCTH
XUMUYECKUX AJIEeMEHTOB. IOHHas CBS3b.

Crenenb oxkucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. lIporecchl oxkucieHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OO0pa3IOB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJCHCTBHE THIPOKCHIA IIMHKA C
pacTBOpamMu KHCIOT M IIEJIOYEH, MPOBEIECHHUE ONBITOB, WJUTHOCTPUPYIOLIUX HPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIX PEaKIuil (TrOpeHUE, peaKkiuu pa3ioKeHUs, COSTUHEHUS).

Meosicnpedmemnbnie cea3u



Peanuszanus MEXIpPEIMETHBIX CBSA3€H IIPH M3YYEHUU XHMHH B 8 KJIAcCE€ OCYLIECTBIIETCA 4Yepe3
UCIIOJIb30BaHUE KAK OOLIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK U MOHATUH, SBISIOUIMXCS CUCTEMHBIMU
JUISL OT/IETIBHBIX IIPEMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0111e ecTeCTBeHHO--HAYYHbIE TIOHATHS: HAY4YHbIH (pakT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KJaccu(ukanus, NepuoAUYHOCTb, HAOIIOAECHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, HU3MEPEHUE, MOJElNb,
SBJICHHE.

®usnka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIINWJ, W30TOIbI, PaJAHOAKTUBHOCTD,
MOJIeKyJa, JJEKTPUYECKHH 3apsis, BEIIECTBO, TelO, OO0BEM, arperaTHoe COCTOSHHE BEIIECTBA, Ta3,
(du3nyeckre BeJIUYHHBI, €IMHULIBI U3MEPEHUsI, KOCMOC, TUIaHEThI, 3BE3/1b1, CoHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHbIE IOPOJAbI, IIOJE3HBIE HCKOMAEMBIE,
TOILINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKkIust

ITepuognuecknii 3akoH. Ilepuoguueckas cucrema xumuueckux snemeHtoB [[. WM. Menpneneesa.
CrtpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XMMMUYECKHUX JJIEMEHTOB IMEPBBIX TPEX
NEpUOJAOB, Kalus, KaJblUsl M UX COECIUHEHUH B COOTBETCTBUU C TIIOJOKEHUEM D3JIEMEHTOB B
[Teproanueckoit cucreMe U CTPOCHUEM X aTOMOB.

CrpoeHue BelecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAUNIMYECKUX PELIETOK, 3aBUCHUMOCTH
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukamuss 1 HOMEHKIIaTypa HEOPraHMYECKMX BEIIECTB. XMMHUYECKHE CBOWCTBA BEUIECTB,
OTHOCSIIMXCS K Pa3/InYHbIM KJIACCAM HEOPIaHUYECKUX COCIUHEHMM, TE€HETUYECKAasl CBS3b HEOPraHUYECKUX
BEIIIECTB.

Knaccudpukanus XuMUYECKMX peakluid 10 pa3IMyHbIM Mpu3Hakam (M0 YHUCIY U COCTaBy
YYacCTBYIOUIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, MO H3MEHEHUIO CTENEHEeH OKHCICHHS
XMMHUYECKHX D3JIEMEHTOB, MO OOpPaTMMOCTH, IO YYacCTHIO KaTalau3aTropa). DK30- U SHIOTEPMUYECKHE
peaKuyu, TEpPMOXUMHUYECKHE YPABHEHUS.

[TonsiTve o ckopocTH XUMHUYECKOM peakiuu. [TonsaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusx. IloHATHe O TOMOTeHHBIX M TETEpPOreHHbIX peakuusax. llonstue o katanuze. [lonsTHE O
XUMHYECKOM DaBHOBECHU. DaKTOphI, BIUAIOIIME HA CKOPOCTb XMMMUYECKOM pEaKIMH M II0JIOKEHHE
XUMHYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxuuu, ANEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBHON peakunu. COCTaBlIEHUE YPaBHEHHUM OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLUMN C
UCIIO0JIb30BAaHUEM METOJIa AIEKTPOHHOTro OanaHca.

Teopust 3EKTPOTUTUUECKONW TUCCOLUMALUU. DIEKTPOIMUTHI M HEIEKTPOIUTHl. KaTHOHBI, aHHMOHBI.
MexaHu3M IHUCCOLMALIMK BEUIECTB C Pa3jIMYHbIMHM BHJIaMU XMMHUYECKOH cBsi3u. CTeneHb AHUCCOLMALINU.
CunbHbIe U cllabble 3JIEKTPOITUTHI.

Peakumu unoHHOro oOMeHa. YCIIOBUS NpPOTEKaHWs peaKUMid MOHHOTO OOMEHa, IIOJIHBIE H
COKpalll€HHbIE HWOHHBbIE YypaBHEHHs peaknuii. CBOMCTBA KHCIOT, OCHOBAaHWW W COJIEH B CBETE
MIPEACTABICHUN 00 AIIEKTPOIUTHYECKOW nuccornmanuu. KadecTBeHHBbIe peaknuu Ha HOHBI. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJIEISIMM KPUCTAJUNIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB — METAUIOB U
HeMeTaJuloB (rpaduTa M anMmasza), CIOKHBIX BEIIECTB (XJIOpUJa HATpHsl), UCCIENOBaHHE 3aBUCHUMOCTHU
CKOPOCTM  XMUMMYECKOW  peakuud OT  BO3ACHUCTBHS  PA3JIMYHBIX  (AKTOPOB,  HCCIIEIOBAaHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, IIPOLECCA AUCCOLUALIMM KUCIIOT, IIeJI0ued U cosel (BO3MOXKHO
UCIIOJIb30BAaHUE BMJIEO MATEPUAJOB), MPOBEIEHUE OIBITOB, WIUIIOCTPUPYIOLUIMX NPU3HAKK IPOTEKAHUs
peakuii moHHOro oOMeHa (oOpa3oBaHHME oOcajlika, BBIIEJICHHWE Ta3a, 0Opa30BaHUE BOBI), OIBITOB,



WUTIOCTPUPYIOIIUX — MPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX — pEakluil  (TopeHue, peakuuu
pa3ioKeHusl, COEIWHEHUs), pPAclO3HAaBaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbI0 KaueCTBEHHBIX
peakuuii Ha MOHBI, PELLIEHUE KCIEPUMEHTAJIbHBIX 33/1a4.

HemeTa/uibl U HX coeIMHEHUS

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHbIE CTENEeHU
okucienusa. CtpoeHue u pU3NYECcKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMUYECKHE CBOWCTBA Ha
npuMmepe xjopa (B3auMOJCHCTBHME C MeTaUlaMU, HEMeTaJUlaMu, Iesiodamu). XjopoBoaopon. ComsiHas
KHUCJIOTA, XUMHYECKHE CBOWCTBA, IOJNYy4YeHHME, NpuMeHeHue. JlelicTBue Xjopa M XJIOPOBOAOpOJa Ha
OpraHu3M 4yejoBeka. BaxkHelme XJI0pUabl U UX HAXOXKJICHHUE B IPUPOJIE.

OO6mas xapakTepuctuka eMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIC
crerieHd okucieHus. CTpoeHne M (HU3UYECKHUE CBOMCTBA IMPOCTBIX BELIECTB — KHUCIOPOJA U CEpHI.
AnnotpornHbie MOAU(UKAIIUN KUCIOPOAA U cepbl. XMMUYECKHE CBOHCTBa cepbl. CepoBOIOPO, CTPOCHHE,
duznyeckue U XUMHYECKHe cBOicTBa. OKCHUIBI CEpbl KaK MpPEACTaBUTENN KUCIOTHBIX OKcunoB. CepHas
KHUCTIOTa, (u3MYeckre M XHMHYECKHe CBOWCTBa (oOIIMe Kak NpeACTaBUTeNs Kilacca KHUCIOT U
cnenuduyeckne). XUMHUUECKUE PEAKIMH, JIeKAIIEe B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOTyYCHHUS
cepHoil kucnotel. [Ipumenenne cepHoil kucnoTel. Conu CepHOM KHUCIOThI, KaueCTBEHHAs peaklMs Ha
cynb(ar-uoH. HaxoxneHue cepbl 1 €€ COeIMHEHUI B MpUpoje. XUMUYECKOE 3arpsi3HEHUE OKpYyKarollen
Cpelbl COENMHEHUSIMU cepbl (KUCIOTHBIE IOXKIH, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro
IPEJOTBPALLEHHUS.

OO6mias xapakTtepucTuka 3neMeHToB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
CTETNEHH OKHUCIIEHUS. A30T, paclpocTpaHeHHe B MpHUpoAe, (PU3NYECKHEe U XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mpupoje. AMMHaK, ero (u3HuecKue U XUMHUYECKHE CBOWCTBA, MOJyYE€HUE U
npumeHenne. Cony aMMOHUS, MX (HU3MYECKHE M XMMHUYECKHE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas
peakuus Ha WOHBI aMMOHHUA. A30THas KUCJIOTa, €€ MojydyeHue, QU3MYecKue M XUMHUYECKHE CBOMCTBa
(oOme Kkak MpeAcTaBUTENs Kiacca KUCIOT M crneuuduueckue). Vcnonb3oBaHue HUTPATOB M COJel
aMMOHHUSI B KaueCTBE MHUHEpAIbHBIX YyIOOpeHHH. XHUMHUECKOe 3arps3HEHUE OKpPY)KaIoUled cpebl
COEIMHEHUSIMU a30Ta (KHUCIOTHbIE MOXIM, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0EMOB). Docdop,
ajutoTpornnble Monudukanuu docdopa, dpusmdyeckue u xumudeckue cBoicta. Oxcun docdopa (V) u
dochopHas kuciora, ¢puzNUecKkMe M XMMUYECKHEe CBOIcTBa, mosyueHue. Mcmonb3oBanue docdaroB B
KayeCcTBE MUHEPAIbHBIX yI00pEHUI.

OO6mias xapaktepuctuka eMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIE
CTENEHH OKHCIEHUS. YTIepo/, aJuIOTPOIHbIe MOAU(PHUKAILIMH, PACIPOCTPAHEHNE B IPUPOJE, PU3NUECKUE U
XuMHueckue cBorcTBa. Ancopbuus. KpyroBoport yriepona B npupoje. OKCHabl yriepoja, ux pusndeckue
U XMMUYECKUE CBONCTBA, JIEHCTBUE HA XKUBBIE OPraHU3MBI, MOJYYEHHE U NPUMEHEHUE. DKOJIOTHYECKUE
npoOaembl, cBs3aHHblE C oOkcugoM yriaepoga (IV), rumoreza rio0anbHOTO NOTEIUICHHUS KJIMMaTa,
NapHUKOBBIN 3 (DeKT. YroapHas KUCI0Ta U €€ COH, MX PU3NYEeCKre U XMMUYECKHUE CBOMCTBA, IOTyYeHUE
u npuMmeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uoHbl. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIEHHOCTH U CENbCKOM XO3SICTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEJMHEHHUSAX yriepoaa (MeTaH,
9TaH, STWIEH, alleTUJIeH, ATaHOJ, TNIMLEPHH, YKCycHas KucioTa). [IprupoaHble HCTOUHUKH YTII€eBOIOPOAOB
(yronb, mnpuponIHBIM ra3, He(dTb), NPOAYKTHl HX TmepepaboTku (O€H3MH), WX POJIb B OBITY U
MPOMBINUICHHOCTH. [IOHSATHE O OMONIOTMYECKM Ba)KHBIX BEIIECTBAX: XKHpaxX, OelKax, yriaeBoJax — U UX
POJIH B J)KU3HM 4YelloBeKa. MaTepuanbHOE €IMHCTBO OPraHNYECKUX U HEOPTaHUYECKUX COETMHEHUM.

KpemHuii, ero ¢usuueckue M XHMHUYECKHE CBOMCTBa, MojdyuyeHue M mnpuMeHeHue. CoeauHeHus
KpemHus B ipupoze. Oouiue npeacrasieHus 00 okcue kpemuus (IV) u kpemuuesoit kuciaote. CHIHKATHI,
UX HCIOJIb30BaHHE B OBITY, B NMPOMBIIUIEHHOCTU. BaxkHeiline cTpouTenbHble MaTepuaibl: KepamHKa,
CTEKJIO, IIeMEHT, OeToH, xene300eToH. IIpobmeMbl 0e€30MacHOr0 MCIOJIB30BAHUS CTPOUTEIBHBIX
MaTepUasoB B IOBCEAHEBHON KU3HHU.



Xumuueckuii IKCnepumenn.

u3ydyeHrne oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJITHOM KHCJIOTHI, IPOBEJICHHE
KAYeCTBEHHBIX pEaKUui Ha XJOPUI-UOHBI W HAOMIOJEHHE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxamomue (u3NUecKkue W XHMMHYECKHE CBOMCTBA TaJOr€HOB W UX COEAMHEHUH (BO3MOXKHO
UCTIOJIb30BaHUE BUIEOMATEPUAIIOB), 03HAKOMJICHHE ¢ 00pa3liaMu XJIOPUIOB (TaJIOTEHUIOB), O3HAKOMIICHHE
c obOpa3namu cepel U €€ COeIMHEHHUSIMH (BO3MOXKHO HCIOJIB30BAHUE BHICOMATEPHAIIOB), HAOINIOJICHHE
npouecca OOyriaMBaHUS caxapa IMOJA JIeHCTBUEM KOHLIEHTPUPOBAHHOMW CEpPHOM KHUCIIOTHI, H3Yy4EHHE
XUMHYECKHX CBOICTB pa30aBIeHHOW CEPHOW KHUCIOTHI, MPOBEICHNE KAUYECTBEHHONW peakiuu Ha Cyibdart-
WOH U HaOJII0/IeHUE TIPU3HAaKa €€ MPOTEeKaHUs, 03HAKOMIICHHE ¢ (U3NYECKUMU CBOMCTBaMH a30Ta, pochopa
U UX COEIMHEHHH (BO3MOXKHO MCIIOJIB30BaHHME BHJEOMATEpHalioB), oOpa3lamMu a30THBIX M (OCHOPHBIX
ynoOpeHull, MoJlydeHue, coOMpaHUe, paclio3HaBaHHWE M W3Y4YEHHE CBOMCTB aMMuaka, IMpPOBEACHUE
KaueCTBEHHBIX peaklMii Ha HOH aMMOHHUsA U ¢docdaT-uOH U U3YYEHHE MPHU3HAKOB HX IMPOTEKAHMUS,
B3aMMOJICMCTBHE KOHLIEHTPUPOBAHHOW A30THOM KHUCIOTBI C MeEIbpl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJCOMATEPHAJIOB), HM3yYeHHE MOJENeH KPHUCTALIMYECKUX pemIéToK anMasa, rpaduta, QymiepeHa,
03HAKOMJICHHE C MPOIIECCOM aICOPOLIMU PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
NPOTUBOTa3a, IMOJy4eHHe, COOWMpaHHe, pAaclO3HaBaHME U HW3YYCHHE CBOMCTB YIJIEKHCIIOTO Tasa,
MIPOBE/ICHUE KA4YeCTBEHHBIX pEaKIMid Ha KapOOHAT W CHJIMKAT-UOHBI W M3YYCHHE IMPU3HAKOB UX
OPOTEKaHUs,  O3HAKOMJIEHWE C  MNPOAYKIMEH  CUJIMKAaTHOM  IPOMBIIIJIEHHOCTH,  pEIICHHE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelue HeMeTauibl U UX COSIUHEHUS.

MeTta/liibl M MX COeIMHEHUS

OO0mass xapakTepUCTUKAa XMMHYECKHUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHMM MX IIOJIOKEHHUS B
[lepuoanueckoit cucreme xumudeckux siemeHToB J[. M. MenneneeBa u crpoeHusi atoMoB. CTpoeHue
METaJuIoB. MeTajmnyecKkas CBA3b U METALNIMYECKAs] KpUCTAJUIMUECKash PEeIETKA. DIEKTPOXUMUYECKUM Psifl
HanpspKeHud MeTasioB. Du3nyeckue W XMMHYECKHE CBOMCTBa MeTauioB. OOIue CrocoObl MOTydeHUs
MeTaisioB. [IoHsATHE O KOPPO3UHN METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriiaBsl (CTalb,
YYyT'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[[lenounble MeTayubl: nonoxkeHue B llepuogmueckoil cucteme Xxumudeckux snementos [ .
MenzeneeBa, CTpO€HUE MX aTOMOB, HaXOXJAEHHUE B npupoje. Pu3nyeckue U XUMUYECKUE CBOMCTBa (Ha
npuMepe HaTpus U Kajiaus). OKCUIBI U TUIPOKCUABI HATPUS U Kanus. [IpuMeHeHne MIeIOYHBIX METAJIIIOB U
UX COEIUHEHHM.

[[{enouHo3emenbHbIE METAIBI MarHuid M KajdblUui: nosiokeHue B llepuogmueckoi cucreme
xuMudeckux 3neMeHToB [[. . MenzaeneeBa, CTpo€HHE UX aTOMOB, HAXOXJAEHUE B Ipupoae. Puzndeckue u
XUMUYECKHE CBOWCTBA MAarHusl M KayibIus. Bakueime coenHeHns KanbIus (OKCU, TUAPOKCHI, COJIN).
JKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHEHMS.

Amomunuii: nonoxxenue B [lepmoanueckoit cucreMe xumudeckux sneMentoB . Y. Menneneesa,
CTPOCHHE aTOMa, HaXOXJeHHe B mpupoae. Pu3ndeckue 1 XUMUIECKHE CBOWCTBA allfOMUHUSA. AM]OTEepHBIE
CBOICTBa OKCH/IA ¥ THAPOKCUIA aTFOMUHUS.

Kenezo: monoxenne B llepmoamyeckoir cucreme xumuueckux snemeHToB JI. M. Menpeneena,
CTPOEHHE aTOMa, HAaXOXJeHHWEe B mpupone. PU3MUeCKMe W XUMHYECKHE CBOMCTBA kene3a. OKCuisl,
ruapokcuabl U comu xenesa (II) u sxenesa (I11), ux cocra, cBo¥CTBa U MOTy4eHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3llaMM METaJUIOB M CIUIaBOB, WX (DM3MUECKUMU CBOWCTBAMHU, HU3YYCHHUE
pe3yabTaTOB KOPPO3WH METALIOB (BO3MOXKHO HCIIOJb30BAaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHMJIa KajJbIMsl M HATPUS C BOJOW (BO3MOXKHO HCHOJb30BAaHUE BHUAEOMATEPUATIOB),
UCCIIEJOBAaHUE CBOMCTB KECTKOW BOXBI, IIpoOLECCa TOPEHMs IKejle3a B KUCIOPOAE (BO3MOXKHO
UCIIOJIb30BAaHNE BHJIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX pPEaKIMil Ha MOHBI: MarHus,
KaJIbIIMs, alfOMUHUS, IMHKa, xene3a (II) u xenesa (I1I), menu (II), HaGmroaeHNE U OMUCAaHUE MTPOIIECCOB
OKpAaIllMBaHUs TUIAMEHU HOHAMU HATpUsl, KaIUs U KalblHsl (BO3MOXKHO HCIIOIb30BaHHE BUIEOMATEPHAIIOB),



uccienoBaHue aMQpOTEpHBIX CBOMCTB THAPOKCHIA ATIOMMHUS M TUIPOKCHAA IIMHKA, pelIeHHe
JKCHEPUMEHTAIBHBIX 33a4 110 TeMe «BaxxHelnme MeTaibl U UX COCAMHEHUS».

XuMus 4 OKpY:KawIIas cpeaa

BemecTBa 1 maTepuansl B IOBCEIHEBHOM KU3HU YEIOBEKA. be30macHoe NCIOJIb30BAHUE BELLECTB U
XUMHUYECKHUX peakiuii B ObITy. [TepBasi TOMOIIb MPH XUMUYIECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYsKarolel cpeibl (peesibHas JoMycTUMas KOHLIEHTPALKs BELIECTB,
nanee — [1/1K). Posib XuMuu B pelieHur SKOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pas3oB MaTEpUajoB (CTEKIIO, CIIJIaBbl METAILIIOB, ITOJIMMEPHBIE MaTEpPHAIbI).

Meosicnpedmemmoie cea3u

Peanuzanus MeXnpeaIMETHBIX CBS3€d NPU HU3YyYEHUHM XMMHHU B 9 KJlacce OCYIIECTBIISIETCS 4epes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK U MOHSATUH, SBJISIONIMXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO 1IHKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MOHATHUS: HAYYHBINA (aKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIHU3, CUHTES,
KJaccu(uKalus, NEePUOAMYHOCTb, HAOIIOJIEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MO/IEINb,
SIBIICHUE, TAPHUKOBBINA d((HEKT, TEXHOIOTHSI, MATESPHAIBI.

®dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHU, U30TOIbI, PAAUOAKTUBHOCTD,
MOJIEKYJa, OJJICKTPUYECKUN 3apsii, MPOBOAHHUKHU, TOITYIPOBOJAHUKHU, JHUAIEKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TeNo, O0OBEM, arperartHoe COCTOSIHHME BEIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KPUCTATMYECKAsT PEIIETKA, CIUIABbl, (U3WYCCKUE BEIMYUHBI, CIWHUIBI HM3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorust:  dorocuHTes, napixanue, Ouocdepa, OSKOCUCTEMa, MHUHEpAIbHbIE yIO0OpEeHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpasbl, TOPHbIE IOPOJbI, IOJIE3HBIE MCKOIMAEMBbIE,
TOILUIUBO, BOJIHbIE PECYPCBHL.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS MPOrpaMMbl OCHOBHOI'O OOIEro oOpa3oBaHUs JOCTUTAIOTCS B
XxoJie OOy4eHUS XMMUU B EIWHCTBE Y4YEOHOW M BOCIUTATEIBHOH JAEATEIILHOCTH B COOTBETCTBUU C
TPAJUIMOHHBIMH ~ POCCUHCKMMH  COLMOKYJIBTYPHBIMH U  JYXOBHO-HPABCTBEHHBIMH  IICHHOCTSMH,
IPUHATBIMU B OOLIECTBE MpaBHJIaMH U HOPMaMH IOBEIEHHUS U CIIOCOOCTBYIOT IIPOIECCaM CaMOIIO3HAHMUS,
CaMOPa3BUTHA U COLMATM3ALMH 00yUYarOIIUXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS CHUCTEMOM
HO3UTUBHBIX IEHHOCTHBIX OPUEHTALUH U paclIMpEeHHe OIbITa JEeSITEIbHOCTH Ha €€ OCHOBE, B TOM YMCIE B
YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJIe/INI0, TIOHUMAHHUs 3HAUY€HHUs] XMMHUYECKONH HayKd B JKU3HU COBPEMEHHOI'O OOILECTBA, CIIOCOOHOCTH
BIAJETh JOCTOBEPHOH HH(popManMeld O MNepeloBbIX JOCTHKEHHMSX M OTKPBITUSAX MHPOBOM U
OTEYECTBEHHON XUMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) rpa;KIaHCKOT0 BOCIIUTAHMSA:

NPECTaBICHUS O CONMATBHBIX HOPMAax M MpPaBUJIaX MEKIMYHOCTHBIX OTHOIICHWH B KOJUICKTHBE,
KOMMYHHKaTHUBHON KOMIIETEHTHOCTH B OOLLIECTBEHHO IOJIE3HOM, yueOHO-UCCIIeI0BATENbCKOM, TBOPUECKON
U JpyruX BHJAX JEATeNIbHOCTH, TOTOBHOCTH K pa3HOOOpa3sHOW COBMECTHOM JAEATENbHOCTH IIpU
BBINTOJIHEHUH Y4YeOHBIX, MMO3HABATEIbHBIX 3a7ad, BBIMOJIHEHUN XUMHYECKHX JKCIIEPHMEHTOB, CO3JaHHU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOLIM B Ipoliecce ATOH yueOHOMH
NeSITeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE TOBEAECHHWE M MOCTYNKM CBOMX TOBapuIleld C MO3UIHMU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O TIO3HAHMSI:

MHUPOBO33PEHYECKHE TPEICTABICHUSI O BEMECTBE M XHMHUYECKOH pPEaKIHWH, COOTBETCTBYIOIIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTABISIOIIME OCHOBY JJIsl TOHUMaHMS CYIIHOCTH Hay4HOU
KapTUHBI MHUpA, TPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI TPHUPOJIBI, B3aUMOCBS3SIX
YeNoBeKa ¢ MPUPOIHOM CPeIo, O POJIM XUMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHBIE MOTHUBBI, HAIIPABJICHHbIE HA MOJYyYEHHE HOBBIX 3HAHUN MO XMMHHU, HEOOXOIUMbIE
Ui OOBSICHEHUS HaOJI0JaeMbIX NPOIECCOB U SBJICHUHM, I03HABaTelIbHOM, WHGOPMAMOHHON U
YUTATENICKOM KYIBTYpHl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSATENBHON pabOThl ¢ y4eOHBIMH TEKCTaMH,
CTPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMH CPENICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHMIO U TIO3HaHUIO, JI0003HATEIbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHMUIO, TPOEKTHOM M HCCIIEAOBATENbCKOM JEATETbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH W YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢popMHUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHME LEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBBIO, YCTAHOBKHM Ha
3I0pOBBIN 00pa3 ’KW3HU, OCO3HAHME IOCIEACTBUI M HENpHATHE BPEIHBIX NpPUBBIUEK (yrMoTpeOiaeHus
AJIKOTOJIs, HAPKOTHUKOB, KYPEHHs), HEOOXOIUMOCTH COOTIOJICHUS MPaBJI 0€30MMaCHOCTH TPU OOPAIICHUH C
XUMHYECKIMH BEIIECTBAMH B OBITY U pealIbHOM KHU3HH,

5) Tpy10BOro BOCHUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YyUeHHIO NMpodeccuil u Tpyaa pa3iMyHOro poja, YBaXEHUE K TPYAy U
pe3yabTaTaM TPYAOBOW NEATENFHOCTH, B TOM YHUCIIE HA OCHOBE NPUMEHEHHs MPEIMETHHIX 3HAHUU MO
XMMHH, OCO3HAHHBIM BBIOOD HWHAMBUAYAIBHOM TPAeKTOPUU MPOAOIKEHHs] OOpa3oBaHMUs C Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMUMUH, OOIIIECTBEHHBIX HHTEPECOB U MMOTPEOHOCTEN, YCIIETHOM



po(hecCHOHAEHON JEATENIbHOCTH U PA3BUTHUS HEOOXOTUMBIX YMEHHM, TOTOBHOCTH aJalNTHPOBATHCS B
npod)eCCHOHAIBHON CpeJie;

6) 3K0JOrH4eCKOro BOCIUTAHHA:

9KOJIOTUYECKH 11EJIECO00pa3HOE OTHOIICHHE K MPHUPOJE KaK UCTOYHUKY JKM3HU Ha 3eMJile, OCHOBE €&
CYIIIECTBOBAHMSI, TOHMMAaHUE IIEHHOCTH 3JI0POBOTO W 0e30macHOro oOpa3a >KWU3HH, OTBETCTBEHHOE
OTHONICHHE K COOCTBEHHOMY (H3WYECKOMY U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTHU
coOoIeHnsT TIpaBUJI OE30IaCHOTO TOBEJEHUS NpH padOTe C BEIIeCTBAMHU, a TaKXe B CHTYalUsX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHHUS, MOJy4aeMble IPU HU3YYCHUM XHUMHM, JUIsI pPEHICHUs 3ajad,
CBA3aHHBIX C OKpPYXKAalOLIEel INPUPOJHOM CPEAOH, Ul IOBBIIICHHUS YPOBHS JKOJOTHMYECKOW KYJIBTYpHI,
OCO3HAHUS II100aJTLHOTO XapaKTepa IKOJIOTHIECKUX TIPOOIEM U MyTeH UX PEIIeHUs TOCPEICTBOM METOIOB
XHMHH, OKOJIOTUYECKOTrO  MBIIUICHUSI, YMEHHUS  PYKOBOJICTBOBAaTbCS MM B  [103HABATEJIbHOM,
KOMMYHUKATUBHOMN U COLIMATIbHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe MerampenMeTHBIX pE3yJIbTaTOB  BBLACNSAIOT 3HAUMMble Ui (OPMHUPOBAHUA
MHUPOBO33peHUsl OOIICHAYYHbIE TOHATUS (3aKOH, T€OpHWs, MPUHLIUII, TUIIOTE3a, (PaKkT, cucTema, Mmpoiecc,
OKCIIEPUMEHT W JPYroe.), KOTOpPhIC HCIOJIB3YIOTCS B ©CTECTBCHHO-HAYYHBIX YUEOHBIX NpeaMeTax Hu
MO3BOJISIIOT HA OCHOBE 3HAHHMM U3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O IEJIOCTHOW HAYYHOU
KapTUHE MHpa, U YyHHUBEpcajbHble y4yeOHbIe JelcTBUA (TO3HABaTelbHbIE, KOMMYHHKATHUBHBIE,
PErylaTUBHBIE), KOTOpble oOecrneynBarOT  (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEILHOMY
TUTAHUPOBAHHIO M OCYIICCTBIICHUIO YI€OHOU e TCIILHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YYeOHbIE eiicTBUS

ba3oBble JJorn4eckne 1eMCTBUS:

YMEHHS UCMOJIb30BATh MPUEMBI JIOTHUYECKOTO MBIIUICHUS IPU OCBOCHUHU 3HAHUIA: PACKPBIBATH CMBICI
XUMUYECKUX TOHATUN (BBIACIATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3H C JIPYTUMU
MOHITUSMH), HWCIONB30BaTh MOHATHS AN OOBACHEHUS OTHEIbHBIX (AKTOB W SBIEHUM, BBIOUPATH
OCHOBaHUS U KpUTEpPHM IS KIACCH(PUKAIMU XHUMHUYECKUX BEIIECTB M XHUMHUYECKUX peaKluH,
YCTaHABIWBATh TMPUYMHHO-CIICJCTBEHHBIE CBS3M MEXJIYy OOBEKTaMH W3Yy4YEHUS, CTPOUTHh JIOTUYECKHE
paccyxenusi (MHIyKTUBHBIC, IEAYKTUBHBIE, TI0 aHAJIOTUH ), €JIaTh BHIBOJIBI U 3aKIFOUCHUS,

YMEHHE TPHUMEHATh B TpoOIlecce TMO3HAHHWS TMOHATHS (IpeIMETHbIE H MeTalpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIH, UCIIOIb3YEMbIE B XUMHH, IPEOOPA30BBIBATH ITUPOKO MPUMEHSEMBIC B
XUMHU MOJICTIbHBIE TPEACTABICHUS — XMUMHYECKHU 3HaK (CUMBOJ 3JIEMEHTA), XUMudeckas dopmyna u
ypaBHEHHE XUMHYECKOW pPEaKIUH — TMPU PEHICHUH Yy4eOHO-TIO3HABATEIBHBIX 3a/1ad, C y4ETOM ITHX
MOJENBHBIX MPEACTABICHUNA BBIIBIATh W XapaKTEPHU30BATh CYLIECTBEHHBIE NPU3HAKH H3Yy4aEMbIX
O0OBEKTOB — XHMHYECKUX BEIIECTB M XHUMHUECKHX pEaKIHii, BBISIBIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYMUHHO-CIIEJICTBEHHBIE CBS3U U MPOTUBOPEUHS B U3yUaEMbIX MTPOLECCAX U SABICHUSX.

ba3oBble uccienoBaTeabCKHE TeHCTBHS:

YMEHHE MCIIOJIb30BaTh ITOCTABJIEHHBIE BOIPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHMS, a TaKXKE B
KaueCcTBE OCHOBBI JJIs1 (HOPMUPOBAHUS THIIOTE3HI MO TPOBEPKE MPABHIIBHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

npuoOpeTeHne OmbITa M0 ITUTAHUPOBAHWIO, OPraHU3allMd W TMPOBEACHUI0  YICHUYECKUX
JKCIIEPUMEHTOB, yMEHHE HaONI0JaTh 3a XOJIOM TpoIlecca, CaMOCTOSITENIbHO TPOTHO3UPOBATH €Tr0
pe3ynbTaT, GopMyIUpOBaTh OOOOIIEHHS M BBIBOJIBI 110 Pe3yIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICOBAHHSI,
COCTABJISITH OTUET O MPOJICIIAaHHON padoTe.

Pabora ¢ nnpopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH MH(DOPMAIIHIO PA3IHYHBIX BUIOB U (GopM
MPEACTABICHUS, TTOTYYaeMYI0 M3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJSpHAs JUTEpaTypa XUMHUYECKOTrO



COJIepKaHusl, CIIPaBOYHbBIE 1MOCOOMs, pecypchl MHTepHeTa), KPUTUUYECKH OLIEHUBATh MPOTHBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPHUMEHSATh pPA3JIMYHbIE METOIbl M 3alpochl MPH TOUCKEe U oTOOpe uHpOpMALUU HU
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JJIsi BBINOJIHEHHUS Y4YeOHBIX M TIO3HABATENbHBIX 3ajau
onpeAenéHHOr0  TUMA, MPUOOpPETeHHE OmblTa B  O0JIACTH  HUCMHOJb30BaHUS  MH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJCHHE KYJIbTypOW aKTHBHOTO HCIIOJB30BAaHHUS PaA3TMYHBIX
MIOUCKOBBIX CHCTEM, CAaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY IpEACTaBICHHUS HH(DOpPMAIUH H
WUTIOCTPUPOBATH pelIaeMble 3a/la4 HECIOKHBIMU CXEMaMu, JuarpaMmmamu, IpyrumMu ¢popmamu rpapuku
U UX KOMOMHAILIUSIMY;

YMEHHUE HUCIOJIB30BaTh U aHAIM3UPOBATH B IMpolecce YIeOHOU M MCCIIEAOBATENLCKOM AeSTEIbHOCTH
UHPOPMALIMIO O BIMAHUU NPOMBIIIJICHHOCTH, CEIBCKOTO XO3SICTBa M TPAHCHOPTa HA COCTOSIHHE
OKpY>Karollel MpUpOTHON CPEIbI.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUSA:

YMEHHUsI 33]]aBaTh BOMPOCHI (B X0/1€ uanora u (Win) JUCKYCCHUU) MO CYHIECTBY 00CYXIaeMOM TEMBI,
dbopMynupoOBaTh CBOM MPEAJIOKEHUS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a1a4u;

YMEHUSl TIPENCTABIATh IOJNyYCHHBIE DPE3YNIbTaThl ITO3HABATENBHON EATEIBHOCTH B YCTHBIX H
NUCHMEHHBIX TEKCTaX; JeNlaTh IPE3CHTALUI0 PE3yJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIEPUMEHTa
(;1abopaTtopHOTro OMbITa, TA00PATOPHON PAOOTHI 1O UCCIICAOBAHUIO CBOMCTB BEIIECTB, YISOHOTO MPOCKTA);

YMEHHsI y4eOHOrO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW IIO3HABATEIbHOW W
UCCJIEIOBATENILCKOM JIeATEIbHOCTH MpPU PELICHUH BO3HHUKAIOMIMX NpoOJieM Ha OCHOBE ydéra OOIIMX
MHTEPECOB U COTJAaCOBaHMS MO3MLMHA (00CYyXJIeHus, OOMEH MHEHUSMH, «MO3TOBBIE ILTYPMBI»,
KOOpJAWHAIMS COBMECTHBIX MACWCTBUI, ONpEeIeNeHHEe KPUTEPUEB IO OIIEHKE KauecTBa BBITIOJHEHHOU
paboThI U ApyTHE).

PeryisiTuBHBIe YHHBepcalbHbIe YUeOHbIe AeiicTBUS:

YMEHHME CaMOCTOSTEIbHO OMNpEeAeNsiTh UeNU JACSITeNbHOCTH, IUIAHWPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U TIPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOKO JESATEIHHOCTH, BBHIOMpATh Hambojee
3¢ dexTUBHBIE CIOCOOBI PElIeHNsT Y4eOHBIX M MO3HABATENIBHBIX 33]a4, CAMOCTOATENBHO COCTAaBIIATH WIIH
KOPPEKTHPOBATh NPEJIOKEHHBIN aNrOpUTM JEHCTBUH NMpPU BBINOJHEHUM 33JaHUNA C YYETOM IMOJTyYCHHS
HOBBIX 3HaHUI 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIUIX, OLIEHUBATH COOTBETCTBHE MOTYYSHHOTO
pe3ynbTara 3asBIIEHHOM IIeNM, YMEHHE HUCIOJb30BaTh W aHAIM3UPOBATh KOHTEKCTHI, IpeJjlaraeMble B
YCJIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIbTATHI

B cocraBe npeaMeTHBIX pe3ylbTaTOB 10 OCBOCHUIO 00S3aTENLHOTO COJIEP’KaHUs, YCTAHOBICHHOIO
JaHHOM (enepanpHON paboueill MporpaMMoH, BBIIENSIOT: OCBOCHHbIE O0YYarOIIMMUCS Hay4HbIE 3HAHUS,
YMEHUS U CHOCOOBI ASUCTBHM, crienupuueckue JUis IpeaMeTHON o0racTu «XUMHUs», BUABI JESITEIbHOCTH
10 TIOJTYYEHHUIO HOBOTO 3HAHUS, €ro HWHTEpPIpPETAINH, MPEOOpPa30BaHHI0 W NPHUMEHEHHIO B PAa3ITMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaITUsX.

K xoHiy oOyuyenus B 8 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTb
c(OpMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUI:

® DPACKpBIBATh CMBICI OCHOBHBIX XMMHMYECKHX MOHSITHUNA: aTOM, MOJEKYJIa, XUMHUYECKUN 3JIEMEHT,

IIPOCTOE BEILIECTBO, CIOYKHOE BELIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJIHAs), BaJIEHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHAs U MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JI0Jii XMMHUYECKOrO 3JIEMEHTa B COEAMHEHUH, MOJISIPHBIM O0OBEM, OKCH, KUCIOTa,
OCHOBAaHHE, COJb, AIIEKTPOOTPHLATEIILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas peaKIius,
KJIacCU(pUKaLMs peaKUuil: peakuu COCIUHEHUS, PeaKlUU pa3JIoKEHUs, PeaKIH 3aMelIeHHUS,
peakiuu oOMeHa, 3K30- M SHJIOTEPMHUECKHE PEaKIuH, TETUIOBON (P (EKT peakiuu, sIpo aToma,
AIIEKTPOHHBIN CIIOM aroma, aToMHast OpOuTalb, paAlyC aromMa, XUMHUYECKas CBs3b, MOJSIpHAs U



HENoJIsIpHasl KOBAJIEHTHAsl CBs3b, MOHHAs CBS3b, MOH, KaTHMOH, aHUOH, PacTBOP, MaccoBas J10JIs
BEIIEeCTBA (IIPOLIEHTHAs! KOHLEHTPAIHsl) B paCTBOPE;

®  WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUECKUX MOHATUNA U MPUMEHATh 3TH MOHATHS IpU
OINMCAHUU BELIECTB U UX MIPEBPALLEHUII;

® UCMOJb30BATh XMMUYECKYKD CHUMBOJMKY JUIsl COCTaBICHHMsS (OpPMyJl BELIECTB U YPaBHEHUI
XUMHUYECKHX PeaKiuii;

e ONpeeNsITh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJAMHEHMSIX, CTENEHb OKHCICHHS
9JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAUICKHOCTh BEIIECTB K OMNpEeAEIEHHOMY KJlaccy
coeMHeHu# 1o GopmMynam, B XUMHUECKON CBSI3M (KOBAJCHTHAs U MOHHAs) B HEOPTaHUYECKUX
COCIMHEHUSX;

e packpbiBaTh cMbIca [lepuoanueckoro 3akona [[. 1. MenaeneeBa: 1€eMOHCTPUPOBATh MIOHUMAaHUE
NEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XUMHYECKHX DJIEMEHTOB OT MX IIOJOXKEHHUS B
[Tepuonuueckoil cucteme, 3aKOHOB COXPAaHEHMS MacChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHMsI, 3aKOHa ABOTafpo;

® ONUCHIBATh M XapakTepu3oBarh TaOnuuHyro ¢opmy Ilepuonnyeckoil cucTeMbl XHMHYECKUX
AJIEMEHTOB: pa3jnyaTh MOHATHUS «TJIaBHas noArpymnmna (A-rpynmna)» u «mnodouynas noarpynmna (b-
TpyIIIa)», Majble u OOJbIINE IEPHOABI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE MMEIOTCS B TA0JIHUIIE
«Ilepuopgnueckast cuctema xumuuyeckux oauiemMeHtoB JI. M. MenzaeneeBa» ¢ UHCIOBBIMU
XapaKTEepUCTUKAaMHU CTPOEHHMsI aTOMOB XHMMHYECKUX 3JIEMEHTOB (COCTaB M 3aps] sipa, olluee
YHCJIO 3JIEKTPOHOB U PACIPEECIICHNUE UX 10 3JIEKTPOHHBIM CIIOSIM);

e kjaccu(uUUpPOBaTh XMMHUYECKHUE 3JIEMEHThI, HEOPIraHUYECKHUE BEILECTBA, XUMHUECKUE PEaKIUU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY YD PEKTY);

e XapakTepu3oBaTh (OMMCHIBATH) OOIIME XMMHUYECKHE CBOICTBAa BELIECTB pa3IMYHBIX KIJIACCOB,
MOJITBEPIK/1asl OTMCAaHNE IPUMEpPaMH MOJIEKYJISIPHBIX YpaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX
peakuuii;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOXKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

® BBIYHUCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMeHTa Mo (opMyse COEAMHEHHUsS, MAacCOBYIO OO BELIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

® [IPUMEHATh OCHOBHBIE OINEPALUN MBICIUTEIIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
o0o011eHne, cucTeMaTu3aluio, KiacCu(UKaIuIo, BbIABICHHE MPUUYNHHO--CIEICTBEHHbBIX CBS3CH
— JUIS U3y4EHUS CBOICTB BEIIECTB M XHWMHUYECKUX PEaKIHUH, €CTECTBEHHO-HAayUHbI€ METOMbI
MO3HAHUS — HaONIIo/eHUe, U3MEpPEeHHe, MOJEIUPOBAHUE, OKCIIEPUMEHT (pealbHbli U
MBICJICHHBIH );

e cJel0BaTh MpaBWJIaM MOJb30BaHUS XMMHUECKON MOCYJOW U JIabopaTOPHBIM O0OpYyIOBaHHEM, a
TaKXe MpaBuUaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHMSMU IO BBITOJHEHUIO
7a00paTOPHBIX XUMHMUYECKHX OIMBITOB IO MOJYYEHHIO M COOMpPaHMIO Ta3000pa3HBIX BEIIECTB
(Bomoposla M KHCIOpOJA), MPUTOTOBIEHUIO DPACTBOPOB C OMNpeAeNEHHOM MaccoBOW Joiei
pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M MPOBOJUTh XHMHUYECKHE SKCIEPUMEHTHI IO
pacro3HaBaHUIO pAcTBOPOB IIENOYEM M KUCIOT C IOMOIIBIO HHAUKATOPOB (JIaKMYC,
¢denondranzent, METUIOPAHXK U APYTHe).

K kxoHny oOyueHus B 9 Kjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXkaThb

c(hOpMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:

® DPACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATHM: XMMHUYECKHUH 3JIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTUOH, aHWOH, IIPOCTOE  BEILIECTBO, CJIO)KHOE  BEIIECTBO,  BAJIECHTHOCTb,



AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCICHHS, XHUMHYECKas peakius, XUMHYECKas CBS3b,
TETIOBON 3((EeKT peakiuu, MOJb, MOJISIPHBIA 00BEM, pPacTBOP, ICKTPOIUTHI, HEIIEKTPOJIUTHI,
IIEKTPOJINTUYECKAs] JIUCCOLMALIAS, PEAKIUM MOHHONO OOMEHa, KaTajau3aTop, XHMHUYECKOE
paBHOBecHe, O0OpaTHUMble M HEOOpaTHMbIE pPEaKLUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
pEaKUMM, OKHUCIUTEIb, BOCCTAHOBUTENIb, OKHMCIEHME U BOCCTaHOBJIEHUE, aJUIOTPOIN,
aM(OTEpHOCTh, XUMUYECKasi CBSA3b (KOBAJICHTHAs, NOHHAS, METAJUIMYECKasi), KPUCTAIIIMYECKas
peméTka, KOppo3usi METAJJIOB, CIUIABbl, CKOPOCTh XMMUYECKON pPEeaKLny, MPEIEIbHO TOMyCTUMAs
koH1eHnTpanus [1JIK BemecTBa;

WITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHMUYECKUX MOHATUN U MPUMEHATh 3TH MOHATHS IPU
OIKMCaHUM BEIIECTB U UX NPEBPAIECHUN;

UCMOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY Ui COCTaBJie€HUs (DOpMyJ BEIIECTB U ypaBHEHUH
XAMHYECKUX PEAKIIUM;

ONpesieNiATh BAJIEHTHOCTb W CTENEHb OKHUCIEHHMsS XMMHUYECKMX 3JEMEHTOB B COEAMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEIMHEHUH I10
dopmynaM, BII XUMAYECKON CBSI3M (KOBAJICHTHAS, HOHHAS, METAJUINYECKAsi) B HEOPraHUIECKUX
COCJMHEHUSX, 3apsA] MOHA [0 XMMHUYECKOH (opmyse, XapakTep cpeibl B BOJHBIX pPacTBOpax
HEOPraHMYECKUX COECUHEHUH, TUI KPUCTAJUINYECKOMN peIIETKH KOHKPETHOTO BELECTBA;
packpeiBath cmbici Ilepuonndeckoro 3akona [I. M. MenzgeneeBa M JeMOHCTPHPOBATH €ro
IOHUMAaHME: ONMCHIBATh M XapakTepuzoBaTh TabinuHyro ¢opmy Ilepuoanyeckoil cucTeMsl
XUMHYECKHX DJIEMEHTOB: pa3inyaTh MOHATHS «TJaBHas moAarpynmna (A-Tpymnma)» U «mmododHas
noarpynna (b-rpynma)», Mansle u OoJbplIME NEPUOABI, COOTHOCUTh OOO3HAUEHUS, KOTOPBIE
UMEIOTCS B IEpPUOAMYECKON TaliMile, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] si/pa, oOliee YMCIOo JIEKTPOHOB U pacIpeielieHue UX
0 DJIEKTPOHHBIM CIIOSIM), OOBSICHITH O0IINe 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB
U WX COCJAMHEHWH B IpeJesiaX MaJbIX MEPHOJIOB W TJIABHBIX MOATPYII ¢ YYETOM CTPOSHUS WX
aTOMOB;

KJIaccu(UIUPOBATh XUMHUYECKUE AIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMHUYECKHE PEaKIuU
(Mo yMcoy M COCTaBy Y4YacTBYIOUIMX B pEaKkIMM BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1Mo
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapakTepu3oBaTh (ONMUCBHIBATh) 00OILIMe U crenuduyeckre XUMHYECKHE CBOMCTBAa MPOCTBIX U
CJIO’KHBIX BEILECTB, NMOATBEPKAas OMHCAHUE NMPUMEpPAMH MOJIEKYJIIPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XHMUYECKUX PEaKITHii;

COCTABJIATh YPABHEHHSI SJICKTPOJIMTHUECKON TUCCOLUAIMU KUCIIOT, IIeJI0Yel U coyel, MOJIHbIE U
COKpaII€HHBIE YpaBHEHUS PEaKkIii MOHHOTO OOMEHa, YpaBHEHUS PEaKIUi, MOITBEPKIAIOIIIX
CYIIIECTBOBaHHME T€HETHUECKON CBSA3M MEXY BEIECTBAMU PA3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKHUCIUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIHA MOCPEICTBOM COCTABIICHHSI
AIIEKTPOHHOTO OanaHca 3TUX PEeaKILIUi;

IIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOSHUS, BO3SMOXHOCTH TPOTEKAHUS
XUMHUYECKHX MPEBPALICHUN B Pa3IUUHBIX YCIOBHSIX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MacChl BEIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEHTa Mo (opMyjie COEAMHEHHUS, MAcCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

coOuro1aTh MpaBUiIa MOJIB30BAHUA XUMHUYECKON MOCyoi M 1ab0opaTOpHBIM 000pyHOBaHHEM, a
TaKXe MpaBuiia 0OpallleHHs C BEIECTBAMHU B COOTBETCTBUHU C MHCTPYKLHUSMH IO BBITOJHEHUIO
7a00paTOPHBIX XMMHMUYECKHX OIBITOB IO MOJYYEHHIO M COOMPAHMIO Ta3000pa3HbIX BEIIECTB
(aMMmaka U yrieKkucioro rasa);



MPOBOJIUTh  PEAKIUHU, TOJATBEPKAAONINE KAueCTBEHHBIM COCTaB pa3jUYHBIX BEIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJOPUA-, OPOMHUI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuimkar-,
cynbdar-, THUIPOKCUI-UOHBI, KATHOHBl aMMOHHUS M HOHBl H3YYCHHBIX  METAJIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEpAIN MBICIUTEIHLHOW NEATEIBHOCTH — aHaJIN3 U CHUHTE3, CPAaBHEHUE,
00001IeHNe, CHCTEMAaTHU3alUIO, BBISIBICHUE NMPUYMHHO-CICICTBEHHBIX CBA3€H — IJIsI U3YyUCHHS
CBOICTB BEIIECTB W XHMHUYECKUX pEaKIMH, E€CTECTBEHHO-HAay4yHbI€ METOJbl IO3HAHUA —
Ha0JI0/IeHUe, U3MEPEHUE, MOJICIMPOBAHKE, IKCIIEPUMEHT (peaibHbId U MBICIICHHBII).



ITOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaunvecTBo yacoB
Kountp
Neo
? Tema ypoka OJIBHEBI IIpakTnyeck Jdara uzyyenust
n/n Bcero e
ue padoThl
pabort
bl
[Tpeamet xumuu. Postb XUMUHM B )KU3HM YeJIOBEKa. Tela 1 BelecTna 05.09.2024
ITousTHE O METOIAX IMO3HAHUS B XUMUU 09.09.2024
3 Hpa.I.(TI/I‘-IGCKaSI pabota Ne 1 «IIpaBuna paboThl B 1aOOpaTOpUH U 1 1 12.09.2024
npuEMbI 00paIeHs ¢ Ta0OPATOPHBIM 000PYIOBAHUEM
4 Uucrtsie BemecTBa U cMecu. CriocoObl pasenieHus cMeceit 1 14.09.2024
5 [IpakTuueckas pa60Tva Ne 2 «Paznenenue cmeceit (Ha mpumepe 1 1 19.09 2024
OUYMCTKHU TTOBAPEHHOM COJIN)»
ATOMBI U MOJIEKYJIbI 23.09.2024
XUMUYECKHUE PJIEMEHTHI. 3HaKU (CUMBOJIbI) XUMUYECKHX DJIEMEHTOB 26.09.2024
8 IIpocTeie u ClIOKHBIE BEIIECTBA 1 1 30.09.2024
[TpakTiueckas padbota Ne 3 «AHaIU3 OYBHI U BOJIBI»
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 03.10.2024
10 3aKOH OCTOSTHCTBA COCTaBa BEMIECTB. XUMHUECKas hopMyIa. 1 14.10.2024
BaneHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB
11 OtHocurenbHast aToMHasg Macca. OTHOCHUTENbHASI MOJIEKYJISIpHAs: Macca 1 17.10.2024
12 MaccoBast 10JIsI XMMHYECKOT0 JIEMEHTA B COSINHEHNHT 1 21.10.2024
13 KonuuectBo BemectBa. Monb. MonsipHas macca 1 24.10.2024
14 ®u3NUecKue 1 XUMUYECKUE SBJIICHUS. XUMHUUECKasl PeaKIIHs 1 28.10.2024




15 [Ipu3HaKy ¥ yCIOBHS MPOTEKAHUSI XUMUUECKHUX PEAKITHI 31.10.2024

16 3aK0H COXpaHEHHSI MACChl BEIIECTB. XUMHYECKUE YPAaBHEHUS 04.11.2024
BrerunciieHust KOIH4ecTBa, MacChl BEIIECTBA 110 YPAaBHEHHUSIM

17 ¢ m P 07.11.2024
XUMHUYECKHX PEAKIIHIA
Knaccudukanms XuMuueCKuX peakiuil (COeTUHEHUS, Pa3I0KCHUS,

18 Quican peakuuit (coca P 11.11.2024
3aMeIICHHs, OOMEHa)
M. B. JlomoHOCOB — yuéHBIH-dHIIMKIOoNIEaUCT. O000IIIEHNE U

19 e B A B 14.11.2024
CUCTEMATH3AaIMs 3HAHUN
KontponsHas padora Nel o teme «Bemectsa 1 XUMHYECKHE

20 P p - 25.11.2024
PEAKITHID)
Bos — c¢cMech ra3zos. Cocras Bo3nyxa. Kuciopong — aiieMeHT u

21 X X poa 28.11.2024
npocrtoe BeniecTBo. O30H
Dusnueckre U XUMAYECKHE CBOMCTBA KUCIOPOAa (peaKuu

22 pona (peaxit 02.12.2024
okucnenus, ropenue). [lonstue 06 oxcugax
CrocoOB! ITOJTydeHHs KUCIOPOoaa B 1a00paTOPUU U IIPOMBIIILIEHHOCTH.

23 e PO patop p 05.12.2024
IIpumeHeHne Kucnopoaa
TemnoBoit 23 hHeKT XUMHUUECKOM peaKIM, TOHSATHE O

24 b pearit 09.12.2024
TEPMOXUMHUYECKOM YPaBHCHHH, 3K30- ¥ YHJIOTEPMUUYCCKUX PEAKITUSIX
TommmBo (HedTh, yToJIb M METaH). 3arpsA3HeHue BO3/IyXa, CIIOCOOEI €ro

25 (es, yr ) 3arp Ayx 12.12.2024
MPEOTBPALCHUS
ITpakTiueckas padora Ne 4 1o teme «llomydyenue u cooupanue

26 P p 5 e p 16.12.2024
KHCIIOPO/1a, U3y4eHUE €TO0 CBOHCTBY

27 Bonopon — anemeHT u npocrtoe BemectBo. Haxoxaenue B nmpupojie 19.12.2024
dusnyeckue U XUMHYECKHE CBOIICTBA Bogopoaa. IIpuMenenune

28 aopozna. Lp 23.12.2024
BOJIOpOJIA

29 [TousaTHE 0 KUCIIOTAX U COJISAX 26.12.2024

30 Crioco0sI TTOJTydeHHUs BOJIOPOa B JabopaTopun 06.01.2025




[Tpaktuyeckas padota Ne 5 o reme «Ilonydyenue u cobupanue

31 N 1 09.01.2025
BOJIOPO/JIa, U3YYCHHUE €TI0 CBOWCTBY

32 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTaIpo 1 13.01.2025
Brrunciienus 00b€Ma, KOJIMYECTBA BEIIECTBA r'a3a 10 €ro U3BECTHOM

33 L Pe Y 1 16.01.2025
KOJINYECTBY BEIIECTBA MK 00BEMY
Beruucnenust 00EMOB ra3oB 10 ypaBHEHHIO PEAKIIMU HA OCHOBE

34 s P peattt 1 20.01.2025
3aKOHa 00BEMHBIX OTHOIICHHI T'a30B

35 Ddusnyeckre U XUMHUYECKHE CBOMCTBA BOIbI 23.01.2025

36 CocraB ocHoBanwii. [TorsiTHe 00 MHIUKATOpPaX 27.01.2025
Bona kak pactBoputeb. HachIeHHBIE U HCHACKHIIIIEHHBIC PACTBOPHI.

37 1@ IGaIE pacTEop H o pactEop 1 30.01.2025
MaccoBasi 107151 BEILIECTBA B PaCTBOPE
[Tpaktudeckas padota Ne 6 o reme «IIpuroToBieHHE PaCTBOPOB C

38 paiierar p 01O T € pY pactEop 1 01.02.2025
onpeAeIEHHON MacCOBOM JI0JICH pacCTBOPEHHOTO BEIIECTBAY

39 KonTponbaas padota Ne2 o treme «Kucmopoa. Bogopos. Bona» 06.02.2025

40 Oxcuapl: cocTaB, KIacCUpUKaIMs, HOMEHKIIaTypa 10.02.2025
[TomyueHnue u XUMHYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U

41 i 1 13.02.2025
aM(pOTEpHBIX OKCHJIOB

42 OcHoBaHMsI: cOCTaB, KJIacCCU(pUKALKs, HOMEHKJIaTypa 1 24.02.2025

43 [TosryueHne U XMMUYECKHE CBOMCTBA OCHOBaHUM 1 27.02.2025

44 Kucnotsr: cocTaB, kiaccudukanys, HOMEHKIAaTypa 1 01.03.2025

45 [TosryueHne U XMMUYECKHE CBOMCTBA KUCIIOT 1 06.03.2025
Conu (cpeguue): HOMEHKIATypa, CLIOCOObI ITOJIYUYEHHS, XUMHUUECKHE

46 Ih (cpennne) P YHCHIA, 1 10.03.2025
CBOICTBa
[Ipaktuueckas pabora Ne 7. Pemenne skcriepuMeHTaTbHBIX 33124 110

47 P p P b A 1 13.03.2025
TeMe «OCHOBHBIE KIIACChl HEOPTAHUYECKUX COSIMHEHU»

48 ['eneTndeckas CBsA3b MEXKTY KIacCaMH HEOPTAHUYECKUX COSAMHEHUIA 17.03.2025

49 O06o01IeHre U cucTeMaTH3aIus 3HAHHHA 20.03.2025




KonTposabnas padota Ne3 o Teme "OcHOBHBIE Kacchl

50 o 1 24.03.2025
HEOPraHMYECKUX COCAMHEHUN

51 [TepBble MONBITKY KiIacCU(PUKALUN XUMUYECKUX dlIeMeHTOB. [lonsarue 1 97 03.2025
0 TpyHIax CXOJHBIX 3JIEMCHTOB

59 Ilepuonnueckuii 3akoH u [leproanueckas cucteMa XMMUYECKUX 1 31.03.2025
snemenToB M. Y. MenaeneeBa

53 [Tepuonpl, rpymIbl, HOATPYIIITHI 03.04.2025

54 Crpoenue atomoB. CocTaB aTOMHBIX s1ep. M30Tonsl 14.04.2025

55 CtpoeHnue BJIGK”EpOHHHX 000JI04€K aTOMOB 2JIEMEHTOB 1 17.04.2025
[Tepnonuueckon cucremsl 1. 1. Menaeneera

56 XapaKTepHchva XUMHUYECKOTO 3JIEMEHTA TI0 €T0 TIOJI0KEHHUIO B 1 91.04.2025
[Tepnomuueckon cucreme J[. 1. MeHnaeneera

57 3HaueHue Hepnonnqecxf)ro iiaKOHa JUTSL pa3BUTHUS HAYKU U TPAKTUKU. 1 94.04.2025
. . MenneneeB — y4E€HbIM, MTEIaror U rpaxJaHuH

58 DNEKTPOOTPULIATEIBHOCTh AaTOMOB XUMHUYECKUX IIEMEHTOB 1 28.04.2025

59 HNonHas xumMuieckast CBs3b 1 05.05.2025

60 KoBaseHTHas nossipHast XUMUYECKas CBA3b 1 08.05.2025

61 KoBanentnas HemomsipHas XMMUUYECKasi CBSI3b 1 12.05.2025

62 CreneHb OKUCIEHUS 1 15.05.2025

63 OKHCITATEITEHO-BOCCTAHOBHUTEIBHBIC PEAKIINN 1 19.05.2025

64 OkucnuTenu 1 BOCCTAaHOBUTENN 1 22.05.2025

65 Kontponbnas padota Ned4 o teme «CTpoeHne aToma. XuMHUIecKast 1 96.05.2025
CBSI3b»

66 PesepBHEIi ypok. O000IIIEHNE 1 CUCTEMAaTH3AIUS 3HAHUN 1 29.05.2025

67 PesepBHblit ypok. O6001IeHHE U ccTeMaTH3alus 3HAaHUH 1 29.05.2025

68 PesepBHblit ypok. O6001IeHNE U CHCTEMATU3AIUs 3HAHUI 29.05.2025

OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68




9 KJIACC

No KoaunvecTBo yacoB
Tema ypoka Konrpo Tpakru JarTa usydeHus
n/ Bcero JIbHBIE ecKue
n padoThI padoThI
1 XapakTepucTuKa XMMMUYECKOT0 3JIEMEHTA HAa OCHOBAHUH ero nosnoxenus B [IICXO 1 05.09.2024
J.. MenneneeBa. BBoanslii nuuctpykrax no Th. T
CBoiicTBa OKCUIOB, KUCIOT, OCHOBAHUI U COJIEH B CBETE TEOPUU
2 AIEKTPOIUTUUECKOMN TUCCOIUAIIMN U OKUCIICHUS-BOCCTAHOBIICHHS 1 09.09.2024
AMoTepHbIe OKCUIBI U THIPOKCHIBI
3 [Mepuoauueckuii 3akon u [leproaudeckas cuctema xuMudeckux snemeHTos J1. 1. 1 12.09.2024
Menneneena.
4 Knaccudukanus XuMuaeckux peaKLHii 110 pasTHIHBIM OCHOBAHHSAM 1 14.09 2024
[TonsiTHE O CKOPOCTH XMMHUYECKOHN peakinu
Karanusaropsl 19.09.2024
6 KonTposabnas padoraNel no reme «BBenenue» 1 23.09.2024
Bex MennbIii, OpOH30BEIH, kene3Hbli. [lonoxenue
3JIeMEeHTOB-MeTa/uIoB B [leproauueckoii cucreme
7 . U. MenneneeBa 1 0COOEHHOCTH CTPOECHHUS UX 1 26.09.2024
aToMoB. dusnyeckue
cBoiicTBa MeTaiioB. CriiaBbl
8 XUMHUYECKUE CBOMCTBA METAJLIOB. 1 30.09.2024
9 Mertannsl B ipupojie. OO01e crnoco0bl UX MOIy4eHHUs 1 03.10.2024
10 | PemeHue pacyeTHBIX 3a/1a4 ¢ IOHATHEM MAaccoBasl 10JI BBIXOZA MPOAYKTa 1 14.10.2024
11 | IloHATHE O KOPPO3UU METAIIOB 1 17.10.2024
12 | lllenouynsie MeTamuIbl: 00IIAsT XapaKTEPHUCTHKA 1 21.10.2024
13 | CoenuHeHHUs 1IETOYHBIX METAIIOB 1 24.10.2024
14 | llleno4yHo3eMeNbHBIE METAIIBL: O0IIast XapaKTEPUCTHUKA 1 28.10.2024




15 | CoenuHeHH MIEIOYHO3EMENBHBIX METAIIIOB 1 31.10.2024

16 ANIOMUHUYN — IepeXOoaHbIN 371eMeHT. DU3ndecKre 1 XUMUYECKUE CBONCTBA 1 04.11.2024
amomunus. [loyyenne U npuMeHeHUe aTFOMHHUS

17 CoenunHeHUs ATIOMUHUS § 1 07.11.2024
OKCHJI ¥ THIIPOKCHUJI, NX aM(POTEpHBIN XapakTep.

18 Hpaxmuttecria}l padoma Nel. OcyiiecTBIEHUE HENOYKA XUMUYECKUX 1 11.11.2024
npeBpaiennii. Uucrpykrax no Th.
Kenezo —anement VIIIrpymnmsl moboynoi noarpyiisl. @u3ndeckue u

19 | xumuueckue cBoiicTsa xene3a. HaxoxkaeHue B IpUPOJIE. 1 14.11.2024
Coenunenus xene3a +2,+3 UX Ka4eCTBEHHOE OMpeielieHne. | eHeTnueckue psiibl

20 1 25.11.2024
Fe +2 u Fe +3.

21 Ilpakmuueckan padoma Ne2. [lonydenue u CBOMCTBa COETUHEHUIN METAIIIOB. 1 28.11.2024
Hucrpykrax no Th.

29 Ilpakmuueckan paboma Ne3. JKcriepuMeHTaAIIbHbIE 33]1a41 110 PACTIO3HABAHUIO U 1 02.12.2024
noiydeHuto Bemects. MucTpykrax no Th

23 | O0o006menue 3Hannil 110 TeMe «MeTaIbl») 1 05.12.2024

o4 KonTponbnas padota Ne2 no reme «MeTanibh» 1 09.12.2024
Pemenue 3agad mmo treme.

25 | Tema 2. Hemetaini(26 1) 1 16.12.2024

26 | OOmas xapakTepucTHKa HEMETAJIOB 1 19.12.2024

o7 OO61re XMMUYECKHE CBOMCTBA HEMETAIIJIOB. 1 21.12.2024
Hewmerannsl B npupojie ¥ ciocoObl X MOTyYeHUs

28 | Bomopon 1 24.12.2024

29 | Bonma 1 06.01.2025

30 | T'amorensl: o0ImIas XapakTepUCTHKA 1 09.01.2025

31 | CoenuHeHMsI ralOTeHOB 1 13.01.2025

32 [IpakTuyeckas pabora Ned 1 16.01.2025
Pemenue sxcnepruMeHTanbHBIX 334a4 10 TeMme «lloarpyrna rajoreHoB»

33 | Kucnopon 1 20.01.2025




34 | Cepa, ee pusznuekne u XUMUYECKHIE CBOCTBA 1 23.01.2025
35 | Coenunenus cepbl 1 27.01.2025
36 | CepHas KHCJIOTa KaK AJIEKTPOJIUT U €€ COU 1 30.01.2025
CepHast KUCIIOTA KaK OKHCIHUTENb. [lonydyeHue u
37 | npuMeHEHUE CEPHOM KMCIIOTHI . AHAIN3 KOHTPOJIbHOM paboThl. HemMeTaisl: aToMbl 1 03.02.2025
U MPOCTHIE BemecTBa. Kuciopoa, 030H, BO3IyX.
38 Eé);l;zlflzegzsli{e%i?h?;?;:isbHBIX 3ama4 o Teme «[loarpymma kuciaopoaa» L 06.02.2025
39 | A30T u ero cBoiicTBa 1 10.02.2025
40 | AmMMuak u ero coequaenus. Cojii aMMOHHMSI 1 13.02.2025
41 | Okcuasl a30Ta 1 24.02.2025
42 | A30THas KHCIIOTa KaK 3JEKTPOJIUT, €€ MIPUMEHEHHE 1 27.02.2025
43 | A30THas KHCII0Ta KaK OKUCIIUTEND, €€ OTyYeHHE 1 03.03.2025
44 | ®ocdop. Coenunenns pochopa. [Torstue o pochopHbIX yroOpeHusx 1 06.03.2025
45 | Yraepoxn 1 10.03.2025
46 | Okcuasl yriepoaa 1 13.03.2025
47 g(g(::iiléiis( II;I(C)J;(;IT 3 I/clnegcco%ff'eé yCTpaHEHHs 1 17.03.2025
48 | Kpemuwmii 1 20.03.2025
49 | CoenuHeHUs KpeMHUS 1 24.03.2025
50 | CwimkaTHas IPOMBIILICHHOCTb 27.03.2025
>1 ggiﬁtﬁiﬁiﬁ%ﬁgiiigfpacnozHaBaHHe razoB 1 31.04.2025
52 | O6o0menue no reme «Hemerambi» 1 03.04.2025
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1. Cnmncok UTOrOBBIX IVIAHUPYEMBIX Pe3yJbTATOB ¢ YKA3aHMEM 3TANO0B UX

(opMHPOBaHHUS U CITOCOOOB OIIEHKHU
Y4eOHbIH peaMeT: XUMHUS

YcnoBHbie 0003HavueHus: oneHka Tekymas (T) tematudeckas ( Tem); ycrro (Y),

nucbMeHHO (I1), mpakTuxa(I1P).

K xoniy o6y4yenus B 8 kiacce y o0ydaromuxcst 0yayT copMHUpPOBaHbI
CJICAYIONINE YMEHUS:

Crooco0s!
OLICHKU

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX TIOHATUH: aTroM, MOJIEKYIa,
XUMHYECKMM 3JIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOAHOPOAHAs), BAJICHTHOCTb, OTHOCUTENIbHAs AaTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMUYECTBO BELIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas
JIOJIs XUMHYECKOT0 3JIeMEHTa B COEIMHEHUU, MOJIIPHBIA 00BEM, OKCHUJ, KUCIIOTA,
OCHOBaHHE, COJIb, JEKTPOOTPHUIIATEILHOCTh, CTEIEHb OKUCICHUS, XUMUYECKas
peakiusi, KiaccUPUKAIMS  peaklMii: peaklud  COCIUHEHHS, peaKluu
pa3ioKeHusl, peakluy 3aMelleHUs, PeakliMi 0OMEeHa, 3K30- U 3HJIOTEPMUYECKHE
peakiuu, TerioBoi 3PQeKT peakuuu, SAPO aToMma, IIEKTPOHHBIN CIION aToma,
aTOMHas OpOUTAIIb, PATUYC aTOMa, XUMHUYECKasl CBS3b, MOJIIPHAS ¥ HEMOJIIpHAs
KOBaJICHTHAs CBsI3b, HOHHAS CBSA3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBas A0
BelecTBa (ITPOLICHTHAS] KOHIIEHTpPAIlHs) B paCTBOPE;

V,II, T, Tem,
I1P

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUUYCCKUX MOHATUH U IIPUMCHSATDH
9TH NOHATHUSA IPHU ONMMCAHWHN BCIICCTB U UX npeBpameHHﬁ;

VYV, Tem, T, 11

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JAJISi COCTaBJIEHUS (OPMYN BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

VT, 10

OTNpeNeNiATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHUSX,
CTENEHb OKMCIICHHUS 3JIEMEHTOB B OWMHApHBIX COEIMHEHUSX, NMPUHAATIC)KHOCTh
BEIIIECTB K OIpeIeIEHHOMY KJIaCcCy COeMHEHUH 1o popMysaM, BUA XUMHUYECKON
CBs3M (KOBAJICHTHAsI U MOHHAsI) B HEOPTaHMUYECKUX COCANHEHMSIX;

Y, IL T,

pacKpbIBaTh CMBICIT Ilepuonnyeckoro 3aKOHa J.N1. Menneneesa:
JEeMOHCTPHPOBATh  MOHMUMAaHWE  TEPUOJUYECKOM  3aBUCHMOCTH  CBOMCTB
XMMHUYECKHX 3JEMEHTOB OT UX NojoxeHus B [lepuonnueckoil cucreme, 3akOHOB
COXpPAHEHMs] MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHOMOJIEKYJISIPHOTO
yueHHsl, 3aKOHa ABOTra/ipo, OMUCHIBATh U XapaKTE€pPHU30BaTh TAOIUUHYIO (HopMy
[lepuomuyeckoil cHCTEMBl XHMHUYECKHX DJEMEHTOB: pa3inyaTh IOHSITHUS
«rJaBHas noArpynna (Arpymnmna)» u «nobounas noarpynna (brpynmna)», mansie u
OoJbIIMEe TEPUOAbI, COOTHOCUTh O0O3HAYEHUS, KOTOpble MMEIOTCA B TaOiIuIe
«I[lepuongnueckass cucrema xumuueckux »siemeHToB JI.M. MenneneeBa» c¢
YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS AaTOMOB XHUMHUYECKHX OJEMEHTOB
(coctaB M 3apsn sjapa, oOlIee YHCIO 3JIEKTPOHOB W paclpesielieHue UxX IO
JIEKTPOHHBIM CIIOSIM);

V., IIL T, Tem

KJacCU(UIUPOBaTh XUMHUYECKHE DIIEMEHTHI, HEOpraHMYecKHe BEIEeCTBa,
XUMHYECKHE Peaknuu (10 YUCITy M COCTaBY YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB,
10 TETJIOBOMY P EKTY);

XapaKTCPU30BaATh (OHI/ICBIBaTB) 06IJ_[I/IC XUMHYECKHE CBOMCTBA BCIICCTB
Pa3IMYHBIX KJIACCOB, IIOATBCPIKIAA OIMMCAHUEC TIIpUMEpaMUu MOJCKYJIAPHBIX
ypaBHCHI/Iﬁ COOTBCTCTBYHOINX XUMHUYCCKUX peaKuHﬁ;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KadyeCTBEHHOTO
COCTaBa, BO3MOXKHOCTU NPOTEKAHUS XMMUUYECKHX MPEBPALICHUN B PA3TUUHBIX
YCIIOBUSIX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0O XMMHUYECKOTO 3JIeMEHTa Mo (OopMylie COeAUHEHHs, MacCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI MO YPaBHEHUIO XUMHYECKON
peaxIuu;

vy, T, I, IIP

MPUMCHSTh OCHOBHBIC OICPAIlMH MBICIIUTEIBHON JCITCIbHOCTH — aHallu3 W
CUHTE3, CpaBHEHHUE, 0000IICHNEe, CUCTEMATHU3AIINIO, KJIAaCCHU(DUKAIINIO, BHISIBIICHUE

VY, Tem, ITP




MPUYMHHOCIIECTBEHHBIX CBSI3€M — I M3Yy4EHHUs] CBOMCTB BEUIECTB U
XUMHUYECKHUX PEAKIIMi, eCTECTBCHHOHAYYHBIC METOJIbI TIO3HAHUS — HAOIIOCHHE,
U3MepeHHe, MOJICTUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICTICHHBIN);

CJIeIOBaTh TpaBWJIaM IIOJIB30BAaHUS XHUMHUYECKOW mocyaod u saboparopHeiMm | Y, IIP, T
000pyI0BaHKEM, a TAKXKE MpaBUiiaM OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU IO BBIIOJHEHUIO J1a00OpaTOPHBIX XUMHYECKHX OIBITOB I10
MOJYYCHUI0O M COOMPAHUIO Ta3000pa3HbIX BEWIECTB (BOAOPOJA M KHCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OMpPENEIEHHON MaccOBOHM J0Jeil pacTBOPEHHOTO
BEIICCTBA, IUIAHUPOBATh M TPOBOJUTH XHUMHYECKHE OSKCIICPUMEHTBI I10
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KHUCIOT C MOMOUIbIO HHJIMKATOPOB
(maxmyc, Gpenondranent, METHIOPAHXK U IPYTHE).

TpeGoBaHus K BHICTABJIEHUIO OTMETOK.
OuneHka yCTHBIX OTBETOB.

OtMeTKa «5» - CTaBUTCA B TOM CIIy4ae, €CIM Y4alMICs II0Ka3bIBa€T BEPHOE IOHUMAHUE
XUMUYECKOHN CYIIHOCTH PACCMATPUBAEMBIX SBJICHUM U 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPHIA, 1aeT
TOYHOE OIIPENIEIICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHM, 3aKOHOB, TEOPHH, a TAK)KE ITPABUIIBHOE
OIpe/iesIeHue XUMUYECKUX BEJIMYMH, UX €JUHUI] U CIOCOOOB M3MEPEHUS; IPABUIILHO BBIIIOJIHSAET
YEepTEkKU, CXEMbI U TpapUKH; CTPOUT OTBET 110 COOCTBEHHOMY IIJIaHY, COIPOBOXK/IAET paccKas
HOBBIMH IIPUMEPAMHM, YMEET IPUMEHUTD 3HAHKS B HOBOW CUTYalluy IIPU BBITOJIHEHUN IPAKTUYECKHUX
3a[JaHUI; MOKET YCTAHOBUTD CBSA3b MEXKY NU3Y4aEMbIM U paHEE U3yUYEHHBIM MAaTEPUAJIOM 110 KypCy
XUMHUH, a TaK )K€ C MAaTEPUAJIOM, YCBOCHHBIM 110 M3YYECHHIO APYTHX IIPEAMETOB.

OtMmeTka «4» - CTaBUTCSA, €CIIM OTBET YUEHHKA Y/I0BJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha
«5», HO J1aH 0€e3 UCTI0NIb30BaHUs COOCTBEHHOTI'O IJIaHa, HOBBIX IPUMEPOB, 0€3 MIPUMEHEHHSI 3HAHUH B
HOBOH cuTyaIuu, 6e3 HCI0JIb30BaHMs CBsA3EH C paHee N3yYEeHHBIM MaTepualioM, YCBOCHHBIM IIPH
W3YYEHUHU JPYTUX MPEIMETOB; €CIIH YYaLIUiics TOMYyCTUI OAHY OLIMOKY MM HE OoJiee IByX
HEJI0YETOB U MOXKET UX UCIPABUTh CAMOCTOSATENIBHO UM ¢ HEOOJBIION MOMOIIBIO YUUTES.

OtMmeTtka «3» - CTaBUTCS, €CIIN y4allUICsl TPaBUILHO MOHUMAET XUMUUYECKYIO CYIIIHOCTh
paccMaTpruBaACMBbIX SIBIICHUMN U SaKOHOMepHOCTCI\/JI, HO B OTBETC UMCHKOTCA OTACIIbHBIC HpO6GJ’IBI B
YCBOEHHH BOIPOCOM Kypca XMMHUH, HE TPENSATCTBYIOIINE JalbHEHIIIEMY YCBOSHHUIO IPOTPAMMHOTO
Marcpuraia; yMECT IPUMCHATD MMOJIYYCHHBIC 3HAHUSA IIPHU PCIICHUHU ITPOCTHIX 3a/1a4 C
UCIIOJIb30BAaHUEM FOTOBBIX (DOPMYJI, HO 3aTPYAHSIETCS MPHU PELISHUH 3a/1a4, TPEeOYIOIINX
npeoOpa3oBaHusi HEKOTOPBIX (POPMYIT;TOMyCTUI He OoJee 0THOM TpyOoit OIMOKU U ABYX
HEJI0ueTOB, He Oosiee o/IHOM Ipy0oit M 01HO He rpy0oil omubKy, He OoJiee IBYX-TpeX He IPyObIX
OIIMOOK, OHOM He rpyOOit OIIMOKU U TPEX HEAOUYETOB, JOMYCTUI YEThIPE WK MSATh HEIOUETOB.

OTMeTKa «2» - CTaBUTCA, €CIIN yanlHﬁCH HC OBJIaACTI OCHOBHBIMU 3HAHUAMHU U YMCHUU B
COOTBETCTBHH C Tpe6OBaHI/I$IMI/I IporpaMmbl U JOITYCTHUIL 0oJIbIIIe OIHMOOK U HEAO0YECTOB, UEM
HCO6XOI[I/IMO JJIA OLICHKH «3» .

Ouenka nMCbLMEHHBIX padoT.
OtMmeTtka «5» cTaBUTCS 3a paboTYy, BHIITOJHEHHYIO MOJHOCTBIO O€3 OIIMOO0K U HE0UYETOB.

OtMmeTka «4» cTaBUTCS 32 pabOTY, BHIIOTHEHHYIO TTOJTHOCTHIO, HO TIPH HAJIMYUU B HEl He Oolee
OJTHOM TpyOOii OIIMOKHK M OJTHOTO HEeJloueTa ; He O0Jee TpexX HEeJOUYETOB.

OtMmeTKa «3» CTaBUTCS, €CIIM YYSCHHUK BBITIOJIHUII IPABHIILHO HE MeHee 2/3 Bceil paboThl UiH
JOTycTUII He OoJiee 0/1HOM rpy0oii OmMOKH U ABYX HEAOYETOB, HE OoJiee OAHOI rpy0oil u ogHON
Herpy0oii ormmoOKu, He 60JIee Tpex HErpyObIX OMMOOK, OJTHON HErpyOOi OMMOKHU M TPEX HET0UYETOB,
IPY HAJIMYMU YETHIPEX-TIATH HEI0UETOB.

OTtMmeTKa «2» CTaBUTCS, €CIIM YUCIIO OLIMOOK M HEJ0UETOB MPEBBICUIIO HOPMY OLIEHKH «3» WU
BBITOJIHEHO NIPAaBUJIbHO MeHee 2/3 Bcelt paboThl.

Onenka KOMOMHHUPOBAHHBIX KOHTPOJIbHBIX PadoT.

[Ikana nepeBosa B MATHOAIUIBHYIO CUCTEMY OLIEHKH



OtmeTka «5» craButcs 3a BeinoiaHeHue 90-100% paboTsl.
Otmetka «4» craButcs 3a BoinonHerune 70-89 % paboTsr;
OtMmeTKa «3» cTaBUTCS 3a BeIoJHeHHE 50-69%

OTMeTKa «2» CTaBUTCH 3a BhINOJIHEHHE MeHee 50%,

Kpurepun onleHuBaHMs TeCTOBbIX KOHTPOJIbHBIX PadoT.

[[Ixana mepeBoaa B NATHOAUIBHYIO CUCTEMY OIICHKH
OtmeTtka «5» ctaButcs 3a BeimonHeHue 90-100% paboTsl.
OtmeTka «4» ctaButcs 3a BeinoiaHenue 70-89 % paboTsl;
OtMertka «3» cTaBUTCS 3a BhioyiHeHHE 50-69%

OtMmeTKa «2» cTaBUTCH 3a BeIOJIHEHHUE MeHee 50%,

Kpurtepun oneHnBaHNS IKCIIEPUMEHTAJbBHbIX YMeHHH (J1200paTOpHbIE U IPAKTHYECKHE
3aJaHUA).

OtMmeTtka «5» cTaBUTCS €clid paboTa BIIOJIHEHA [TOJIHOCTHIO U MPABUIIBHO, C/I€TIaHbl IPABUIIbHBIE
HaOJI0I€HUS U BBIBOJIBI;

HKCIEPUMEHT OCYIIECTBIIEH T10 IJIAHY C YYE€TOM TEXHHKH 0€301TacHOCTH M MPaBUiI paboTHI ¢
BEIIECTBAMH U 000PYAOBaHUEM;

IIPOSIBJIEHBI OPraHU3aLMOHHO - TPYAOBbIE YMEHUS, MOICPKUBAOTCS YUCTOTA pabovero Mecra u
HOPSI0K (Ha CTOJIE, 3KOHOMHO UCHOJIb3YIOTCS PEAKTHUBBI)

OtmeTka «4» cTaBUTCS eciau paboTa BBIIOJHEHA TPABUIIBHO, CIICNIaHbl IPAaBUIIbHbBIE HAOIIOACHUS U
BBIBOJIBI, HO IIPH 9TOM DKCIIEPHUMEHT IPOBE/ICH HE TIOJTHOCTHIO WIIH JOMYIICHBI HECYIIECTBEHHBIE
olnOKH B paboTe ¢ BeliecTBaMu U 000pyI0BaHUEM.

OtmeTka «3» cTaBUTCS eciau paboTa BBITOJHEHA TPABUIILHO HE MEHEe YeM HalloJIOBUHY MU
JIOTIYIIIEHA CYIIECTBEHHAs OLIMOKa B X0/1€ SKCIIEPUMEHTa B 00BSICHEHUH, B 0)OPMIIEHUH pabOThl, B
COOJTIO/IEHUH MTPAaBUJI TEXHUKH O€30MaCHOCTH Ha paboTe ¢ BEeleCTBaMU U 000pYAOBaHHEM, KOTOpast
UCIPABIISAETCS IO TPEOOBAHUIO YUUTENS

OTMeTKa «2» CTaBUTCS €CIIM JIOMYIIEHBI 00JIee IBYX CYIIECTBEHHBIX OMMUOOK B XOJIE:
AKCIIEPUMEHTA, B O0BSICHEHHH, B O(OPMIICHUN PaOOTHI, B COOJIFOIEHUH TPABUI TEXHUKU 0€3-
OTIACHOCTH TP paboTe ¢ BEIIECTBAMU U 000PYIOBAHUEM, KOTOPBIC YUAIIUNUCS HE MOXKET UCITPABUTH
JaKe 10 TPEOOBAHUIO YUUTEISL.

OneHka NpoeKTHLIX padoT.

OTtMmeTKa «5» CTaBUTCS €CIH L1eIb YeTKO CPOpPMYIHpPOBaHa U yOeaUTENbHO 000CHOBaHA.
IIpencraBien pa3BepHYTHIN IJIaH JOCTUKEHUS LIEIN MPOEKTA. TeMa ITPOeKTa PaCKPhITA MOTHOCTHIO U
HCYEPIIBIBAOLIIE.

Pabota coaepKuT 10CTaTOYHO MOJHYIO HHPOPMAIIUIO U3 Pa3IMYHBIX UCTOYHUKOB. [IpencraBien
aHaJIU3 CUTYyallui, CKJIJbIBABIINXCS B X07Ie pabOThI, C/1€TIaHbl HEOOXOAMMbIE BBIBO/IbI, HAMEUEHBI
NepCHeKTUBBI paboThl. PaboTa oTiMyaeTcss TBOPUECKUM MOAXO0I0M, COOCTBEHHBIM OPUTMHAIBHBIM
OTHOILIEHHEM aBTOpa K ujee npoekTa. PaboTa oTamyaeTcs 4eTKUM U TPAMOTHBIM 0(OpPMIICHHEM B
TOYHOM COOTBETCTBHMH C YCTAHOBJICHHBIMHU IIpaBUJIaMu. BBICTyIUIEHHE COOTBETCTBYIOT TPEOOBAHUAM
IIPOBEJCHUS MPE3EHTALlMHU, OHO HE BBIIJIO 32 PAMKH PEIVIAMEHTA, aBTOP BJIAJEET KyJIbTYpOu
OOIIEeHUs C ayTUTOPUEN, IPE3EHTALUS XOPOLIO TOArOTOBJIEHA, ABTOPY YAAJIOCh 3aUHTEPECOBATh
ayautopuio. IIpoIyKT MOJHOCTRIO COOTBETCTBYET TPEOOBAaHUAM KadecTBa (3CTETUYCH, YI00CH B
UCIIOJIb30BaHUH, COOTBETCTBYET 3asIBJICHHBIM LIEJISIM).

OTMmeTKa «4» CTaBUTCS €CIIM 11e7b chopmMyIrpoBaHa, HO He 00ocHOBaHa. [IpeacTaBieH KpaTKuid
TUTaH JOCTYIKEHHUS [IeTTU MPOeKTa. TeMa MpoeKTa pacKphiTa He TOTHOCTRI0. PaboTa comepkuT
HE3HAYUTENbHbIM 00beM NOIX0s1IeH HH(OPMALIK U3 OTPAaHUYEHHOTO YUCIIa OJTHOTHITHBIX



UCcTOYHUKOB. IIpescraBnen pa3BepHyThIit 0030p pabOTHI 10 TOCTHKEHUIO LIEJIeH, 3asiBICHHBIX B
npoekte. PaboTa camocTosTenbHas1, IEMOHCTPUPYIOIIAs CEPhE3HYI0 3aMHTEPECOBAHHOCTh aBTOPA,
MPEIIPUHSTA MOMBITKA MPEICTABUTH JIMYHBINA B3IJIS1/1 HA TEMY IIPOEKTa, MPUMEHEHBI SJIEMEHTHI
TBOpYecTBa. [IpenpUHATH HOMBITKH OPOPMHUTH PabOTy B COOTBETCTBUH C YCTAHOBICHHBIMU
IpaBUJIaMu, IPUJATh €l COOTBETCTBYIOILYIO CTPYKTYpY. BBICTYIIJIEeHHE COOTBETCTBYIOT
TpeOOBaHUAM IPOBEACHUSI IPE3EHTALIMHN, OHO HE BBILIUIO 32 PAMKH PErjIaMeHTa, HO aBTOP HE BIIAJEET
KYJIbTYpOH OOIIEHUS C ayJUTOpHEl (yMeHHe OTBeYaTh Ha BOMPOCHI, 10Ka3bIBaTh TOUKY 3PCHHUS).
ITpoayKT HE NOJHOCTHIO COOTBETCTBYET TPEOOBAHUAM KauecTBa

OTtMeTKka «3» CTaBUTCS €CIU 11e)Ib C(HOpPMYITHMpPOBaHA HEYETKO TUO0 HE CPOPMYTUPOBAHA.
[IpencraBieHHbIN MIIaH HE BeIET K JOCTUKEHHIO 1IeNU IpoeKkTa. TeMa mpoekTa packpbiTa
¢dparmenTapHo. bomnbInas yacTe npeacTaBIeHHONW HH(OPMALIUK HE OTHOCUTCS K TEME paOOTHI.
AHanu3 3aMeHEeH KpaTKUM OMMCaHUEeM X0/1a U Mopsiika paboThl. ABTOpP MPOSBUI HE3HAUUTEIHHBIN
MHTEPEC K TEME MPOEKTa, HO HE MPOJIEMOHCTPUPOBAII CAMOCTOSTEILHOCTH B paboTe, He NCIOIb30Bal
BO3MOXXHOCTH TBOPYECKOT'0 M01X01a. B mrcbMeHHO# yacTi paboThl OTCYTCTBYIOT YCTaHOBIICHHBIE
MpaBUJIAMU TIOPSZIOK M YETKasi CTPYKTYpa, TOMYIICHBI OMUOKH B opopmiieHnu. BricTyrienue He
COOTBETCTBYET TPeOOBaHUAM MPOBEACHUS Mpe3eHTalu. [IpoeKTHBIN MPOAYKT HE COOTBETCTBYET
TpeOOBaHMUSIM KauecTBa (3CTETUKA, YAOOCTBO UCIOJIb30BAHHUS, COOTBETCTBUE 3aBJICHHBIM 1IEJISIM)

OueHka yMeHHH peliaTh pacyeTHbIE 3aJa4M.

OTtMeTKa «5)» CTaBUTCS €CITU B JIOTHYECKOM PACCYXKICHUH U PEIICHUU HET OIINOOK, 3a/1a4a pelieHa
paloHaIBHBIM CIIOCOO0M;

OTMeTKa «4» CTAaBUTCS €CITU B JIOTHYECKOM PACCYXKICHUH U PEIICHUS HET CYIIECTBEHHBIX OIMNOOK,
HO 3aJ/1a4ya pelieHa HepalMOHAIBHBIM CIIOCO00M, WU IOMYIIIEeHO He 0oiee ABYX HECYIIECTBEHHBIX
OIINOOK.

OTMeTKa «3» CTaBUTCS €CIIM B JIOTUYECKOM PACCYKACHNU HET CYIICCTBECHHBIX OHII/I6OK, HO
J0IMylICHa CyeCTBCHHAA OIIMOKA B MAaTEMaTHYCCKHUX pacucTax.

OTtMmeTKa «2)» CTaBUTCS €CIIM UMEETCs CYLIECTBEHHBIE OLTMOKH B JIOTHYECKOM PACCYXKJIEHUH U B
peleHun.

OueHka yMeHUil pelmiaTh IKCIePUMEHTAJIbHbIE 32124 H.

HpI/I OIICHKEC 3TOT0 YMCHUS CIICAYCT YYUTHIBATH Ha6JHOILCHI/I}I YUUTCIIA U NPCABABIACMBIC YHAIITUMCS
PE3YJIbTAThI BBIITOJIHCHUS OIBITOB.

OTtMeTKka «5)» CTaBUTCS €CIU TUIaH PELeHHUs 3a7aui COCTaBJIeH NMPaBUIbHO, OCYILIECTBIIEH 000D
XUMHUYECKHX PEAKTHBOB U 000pYIOBaHUs, 1aHO MOTHOE OOBSICHEHHUE U CIENIaHbl BHIBOJIBI.

OTMeTKa «4» CTaBUTCS €CJIN IJIaH PEIICHHs COCTaBIIEH MPaBUIILHO, OCYIIIECTBIICH MTOI00D
XUMHUYECKHX PEAKTHBOB U 000pyI0BaHUs. JOMYIIEHO He O0Jee IBYX HECYIECTBEHHBIX OITHOOK (B
OOBSICHCHUH M BBIBOJIAX ).

OTMeTKa «2» CTaBUTCS €CJIH IJIaH PELICHNUs COCTaBJICH MPAaBUIIbHO, OCYILECTBIICH TOAO0D
XUMHUYECKHX PEAKTUBOB U 00OPYAOBaHUS. OMYIIEHA CYIIECTBEHHAs OIIMOKA B O0bSICHEHUH U
BBIBOJIAX.

OTtMeTKa «2» CTaBUTCS €CITU JOMYIIEHBI BE U 0oJiee OMUOKY (B IUIaHE PENICHHUs, B TO100pe
XUMUYECKHUX, PEAKTUBOB U 000PYI0BaHUS, B OOBSICHEHUH U BBIBOJAX ).

Ouenka pedepara.

H3noxeHHOe MOHUMAaHNE pe(bepaTa KakK [CJIOCTHOI'0 aBTOPCKOTO TCKCTA OMPCACIIACT KPUTCPHUU €TO
OLICHKH!



- HOBHM3HA TEKCTa;
- 000CHOBaHHOCTbH BBIOOpA HCTOYHHKA;

- CTENICHb PACKPBITUS CYIIHOCTH BOIIPOCA;

- coOmoieHus TpeOoBaHU K 0(hOPMIICHUIO.
Hosusna Tekcra:

a) aKTYaJIbHOCTh TEMBI UCCIIEIOBAHMS;

0) HOBM3HA U CAaMOCTOSTEIBHOCTh B TOCTAHOBKE MPOOJIEMBI, (POpMyTUpOBaHHE HOBOTO acIlieKTa
U3BECTHOM MPOOIIEMBL;

B) yMeHHUE paboTaTh C JIMTEPATYpPOil, CHCTEMAaTU3UPOBATh U CTPYKTYPUPOBATh MaTepua,

') CAMOCTOSITEIbHOCTh OLIEHOK U CYX/IEHUI;

1) CTUJIEBOE €IMHCTBO TEKCTa, AMHCTBO KAHPOBBIX YEPT.

CremneHb pacKpbITHs CYIIIHOCTH BOIIPOCA:

a) COOTBETCTBUE IJIaHa TeMe pedepara;

0) COOTBETCTBUE COJIEp)KAHUS TeMe U TUTaHy pedepara;

B) MOJIHOTA U TIyOMHA 3HAHHM 110 TeMe;

') yMeHue 000011aTh, Ae7aTh BEIBOJIBI, COMIOCTABIISATE PA3IMYHbIC TOUKH 3PEHHS 110 OHOMY BOIIPOCY
O60CcHOBaHHOCTH BBIOOPA HCTOYHUKOB:

a) OIICHKAa UCIOJIb30BaHHON JTUTEpaTyphl: IPUBJICUEHBI JIH HauOoJiee N3BECTHbIE PadOTHI IO TEME
MCCIIeI0BaHUS (B T.4. )KypHAIbHBIC MYOJIMKAIIMN TTOCIICTHUX JIET, TTOCJIEIHUE CTATUCTUUECKIE
JaHHBIE, CBOJIKU, CIIPABKH H T.1.).

Cobmronenue TpeboBanmii K 0POPMIICHUIO:

a) HaCKOJIbKO, BEPHO, O()OPMIIEHBI CCBUIKH Ha MCIOJIb3YEMYIO JINTEPATYPY, CIIUCOK JIUTEPATypHL; 0)
OLIEHKA TPaMOTHOCTH U KYJIbTYpPbI U3JI0KEHUS (B T.4. opdorpaduueckoid, MyHKTyallMOHHOM,
CTHJINCTUYECKON KYNbTYpbI), BIaJICHUE TEPMUHOJIOTHEN;

B) cobmtoieHne TpeboBaHmii kK 00bEMY pedepaTa.
VYyamuiics npeacTaBisieT pegepar Ha peleH31I0 He TI03/IHEe YKa3aHHOTO CPOKa.
Jl71s1 yCTHOTO BBICTYIUICHHS y4ariemycst 1octatouno 10-20 MunyT.

OTtMmeTKa «5» CTaBUTCS €CIM BBINOJIHEHBI BCe TPeOOBAHUS K HAMCAHUIO U 3aluTe pedepara:
o0o3HaveHa rmpobiemMa 1 000CHOBaHa €€ aKTyalbHOCTb, C/I€aH KPaTKUN aHAJIU3 Pa3IMYHbIX TOUEK
3peHHsI Ha pacCMaTPUBAEMYIO MPOOJIEMY U JIOTHYHO U3JI0’KeHa COOCTBEHHAsl O3HLINS,
c(hopMyIUpOBaHBI BBIBOJIBI, TEMA PACKPHITA MOTHOCTHIO, BBIAEPKaH 00bEM, COOITIOICHBI TPEOOBAHMS
K BHEIIHEMY 0(hOpMIICHHIO, aHbI IPABUIIBLHBIE OTBETHI HA JOIOIHUTEIbHbBIE BOIPOCHI.

OTMeTKa «4» CTaBUTCS €CIIM BBITOJTHEHBI OCHOBHBIE TPeOOBaHUs K pedepary u ero 3aimre
BBITIOJIHEHBI, HO TIPH 3TOM JIOMYIIEHbI HETOYETHI. B 4acTHOCTH, UMEIOTCS HETOYHOCTHU B U3JI0KEHUU
MaTepuaina; OTCyTCTBYET JIOTUYecKas MOCIeI0BATEIbHOCTh B CY)K/ICHUSX; HE BBIACPKAH 00bEM
pedepata; uMerOTCs YIyIieHus: B 0hOpMIICHUN; Ha JOTIOJHUTEIBHBIC BOIPOCHI TIPH 3aITUTE JaHBI
HETIOJIHBIE OTBETHI.

OtmeTKa «3» CTaBUTCS €CIIM UMEIOTCS CYIIECTBEHHBIE OTCTYIICHUS OT TPeOOBaHUI K
pedepupoBanmio. B yacTHOCTH: TeMa OCBEIICHA JIHUIIb YACTUYHO; OMYIICHBI (PaKTUIECKHIE OIIHOKH
B COJICp)KaHUU pedepaTta UM IIPH OTBETE HA JOMOITHUTEIBHBIC BOPOCHI; BO BPEMsI 3aIlIUThI
OTCYTCTBYET BBIBO/I.

OTMeTKa «2» CTaBUTCS €CIIM TeMa pedepara He pacKphITa, 00HAPYKHUBACTCS CYIIECTBEHHOE
HETMOHUMAaHUE TPOOIEMBI



YYEBHO-METOJANYECKOE OBECITIEYEHUE OBPA3OBATEJBLHOTO
MPOLIECCA
OBS3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VYUEHUKA

» Xumusi, 8 knacc/ 'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AKIIHOHEpPHOE
obrrectBo «M3marenbeTBo «IIpocBemenuer

» Xumus, 9 xnacc/ 'abpuensa O.C., Octpoymo W.I'., CnaakoB C.A., AKITMOHEPHOE
obmiectBo «M3marenscTBO «IIpocBericHne»

tabymiel: [Teproaudeckas cucreMa XuMudeckux aneMeHToB /. . Menneneesa,

Ta6JIHHa PaCTBOPUMOCTH, BHGKTpOXI/IMI/ILIGCKI/Iﬁ pAd HAIIPSDKCHUA MCTAJIJIIOB

METOANYECKHUE MATEPUAJIBI 1JI51 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypoBeHb.- Peannzanusi-
tpedoBanuii-OI'OC-0cHOBHOT0-00111eT0-00pa30oBaHus.-MeTo 1nuecKoe-TIocoOre-1J1s-

yuurens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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