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MOSICHUTEJIbHASI 3AITUCKA

[IporpaMma 1Mo XMMHM Ha YpPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs COCTaBJICHAa Ha OCHOBE TPEOOBAaHMH K pe3ynbTaTaM
OCBOEHHsI OCHOBHON 00pa3oBaTeNbHOI MpOrpaMMBbl OCHOBHOTO 001mero oopa3oBanus, npezicrasBieHHsx B PI'OC 00O, a taxxke Ha
ocHOBe (pemepanbHON pabodel MporpaMMbl BOCIIMTAHUS M C YIETOM KOHLEMIMH MpErofaBaHusl yueOHOro mnpeaMera «XuMus» B
00pa3oBaTenpHBIX Opranu3anusax Poccuiickoit deneparmm.

[Iporpamma 1o Xxumun Aa€T MpEACTaBICHUE O LENSX, OOIIeH cTpaTerny oOydeHus, BOCIUTAHUS U Pa3BUTHS 00YJaIOMINXCS
Cpe/cTBaMH y4eOHOTO NpeaMeTa, YCTaHaBIMBaeT 00s3aTeIbHOE MTPEAMETHOE CoJep)KaHKe, IPeyCMaTPUBAET PacIipe/ieieHHe ero 1o
KJlaccaM U CTPYKTypHUpOBaHHME IO pa3fesaM M TeMaM IporpaMMbl [0 XUMMH, ONpEAEseT KOIWYECTBEHHbIE M KaueCTBEHHBIE
XapaKTEepUCTUKU COAEP)KaHUs, PEKOMEHIYEMYIO IIOCIEA0BATENbHOCTE M3YYCHHMS XHMHUU C Y4€TOM MEXKIPEIMETHBIX W
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTHKKM y4eOHOTo Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH O0y4arolmuxcs, OINMpenenseT BO3MOKHOCTH
npeaMeTa Uil pealu3alyy TpeOOBaHMH K pe3ysibTaTaM OCBOCHHWSI OCHOBHOH 00pa3oBaTElIbHOW MPOrpaMMBbl HA YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus, a Takke TPEOOBAHUI K pe3ylibTaTaM 00ydeHHUsI XMMHUH Ha YPOBHE IeJIel H3ydeHHs IIPeJMeTa 1 OCHOBHBIX BUJIOB
yueOHO-TI03HaBATEILHON AESTEIBHOCTH 00YJaIOIIErocs 0 OCBOSHHUIO y4€OHOTO COIepKaHuUsI.

3HaHHe XUMUH CITY)KUT OCHOBOH JIs1 (QOPMHUPOBAHMSI MUPOBO33PEHUS 00YYaIOIIErocs, ero MpeAcTaBlIeHn 0 MaTepuabHOM
€IMHCTBE MHpPA, BAXKHYIO POJIb UrPaloT (GOpMHUpyeMble XUMHEH TPEICTABICHHs O B3aUMOIPEBPALICHHUIX DHEPTHU U 00 3BOIIOIHMU
BEIIIECTB B MPHPOJIE, O MyTSAX PEIIeHUs TI00abHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YIHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTMYECKON 0€30MacHOCTH, PoOJIeM 3/IpaBOOXPaHEHHS.

NsyueHne xumuu:

CHOCOOCTBYET pealiM3allid BO3MOXKHOCTEH Ul caMOpa3BUTHS W (OPMHUPOBAHMS KYJIBTYPhl JIMYHOCTH, €€ oOmeil u
(YHKIIMOHAIBEHON TPaMOTHOCTH;

BHOCHUT BKJaJa B ()OPMHUPOBAHHE MBIIUICHHS W TBOPYECKHX CIIOCOOHOCTEH 00y4arommxcsi, HABBIKOB MUX CaMOCTOSITEILHOMN
y4eOHOI JIesITeNbHOCTH, IKCIIEPUMEHTAIBHBIX M HCCIIEOBATENbCKUX YMEHHUH, HEOOXOIMMBIX KaK B TOBCEAHEBHOW XHM3HM, TaK U B
npodeccHOHaANBHOM JIeITEIbHOCTH,

3HAKOMHUT CO CIIEHU(UKOI HAYYHOTO MBIIIUICHHS, 3aKJIaIbIBAET OCHOBBI II€JIOCTHOT'O B3IJIs1/1a HA €IMHCTBO MPUPOJIBI U YETIOBEKa,
SIBJISIETCSI OTBETCTBEHHBIM ATAIlloM B ()OPMHUPOBAHUU €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00yYarOLIUXCs;

croco0cTByeT (POPMHUPOBAHUIO [IEGHHOCTHOI'O OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHHSIM, K MIPUPOJIE, K YETIOBEKY, BHOCUT
CBOM BKJIaJI B 9KOJIOT'MYECKOE 00pa30BaHKe 00yUYarOIIXCs.

JlaHHbIe HaNpaBJIeHHs B 00YYEHUH XUMHH 00€CTIeunBaIOTCs Criel(prKoii coeprkaHus y1eOHOro NpeaMeTa, KOTOPBIH SIBIISETCS
Me1arOrMYEeCKH aJaNTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHU XMMUH Ha ONPEACNIEHHOM dTare e pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 0OIero oOpa3oBaHMs OPHEHTUPOBAH Ha OCBOCHHUE OOYYAIOIIMMUCS CHCTEMBI
MIEPBOHAYAIIBHBIX TOHATUH XMMHH, OCHOB HEOPTaHMYECKOW XMMHMH W HEKOTOPBIX OTJCIBHBIX 3HAUYMMBIX IOHATHH OpraHHYecKOu
XUMHU.

CrpyKTypa cofepKaHus IPOrpaMMbl 10 XMMUK COPMHUPOBAHA HA OCHOBE CUCTEMHOT0 Nozixo1a K €€ u3ydenuto. Copepanue
CKJIa/IBIBAETCS] U3 CHUCTEMBI MOHATHH O XUMHYECKOM 3JIEMEHTE WM BELICCTBE M CHCTEMbI HMOHATHH O XHUMHUYeCKoW peaknuu. O6e 3TH
CHCTEMBI CTPYKTYPHO OpPTraHM30BaHBI 10 MPHUHITUITY TIOCIIEAOBATEIIFHOIO Pa3BUTHS 3HAHHNA HA OCHOBE TEOPETHYECKUX MPEACTaBICHUN
Pa3HOrO ypOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYeHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa J[. . MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUM;

— Y4EHHUS O CTPOCHHH aTOMa U XUMHYECKOH CBSI3H;

— MpeJCTaBIIEHNI 00 AIIEKTPOIUTHIECKON IMCCOIMAIINY BEIIECTB B PACTBOpAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKH IMOTYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BHBAIOTCS
MOCJIEIOBATENEHO OT OJHOIO YPOBHSA K APYrOMY, BBITONHSS (PyHKIMH OOBSCHEHHS W TPOTHO3MPOBAHHUS CBOMCTB, CTPOCHUS H
BO3MOYKHOCTEH MPAKTUIECKOT0 MPUMEHEHHUS U TTOTyYSHHSI N3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMBl 10 XUMHH CIOCOOCTBYET (YOPMHPOBAHUIO MPEACTABICHUS O XUMHUYECKOW COCTABILAIOUICH HAYYHOU
KapTHHBI MHUpa B JIOTHKE €€ CHCTEMHOW HPUPOMBI, IIEHHOCTHOTO OTHONICHHWS K HAYYHOMY 3HAHHUIO M METOJaM IO3HAHUS B HayKe.
W3ydenre XuMUH IPOUCXOIUT C TIPUBJICUCHUEM 3HAHUN U3 paHee N3YIeHHBIX yIeOHBIX peaMeToB: « OKpyKaromii Mup», «bruomorus.
57 xnacce» U «Pu3nKa. 7 KiIace».

[Ipr w3y4eHWH XWMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWKA OCHOB XHUMHUYECKOH HAYKH KaKk OOJacTH COBPEMEHHOTO
€CTeCTBO3HAHUS, MPAKTHUECKON IESTENHHOCTH YeJIOoBeKa M KaK ONHOTO W3 KOMIOHEHTOB MHPOBOH KYIBTYpHI. 3ajada y4eOHOTrO
MpeaMeTa COCTOUT B ()OPMHPOBAHMH CHCTEMBI XMMHUYCCKUX 3HAHUA — BaXHEHIINX (PaKTOB, IMOHATHHA, 3aKOHOB M TEOPETHICCKUX
TTOJIOKEHUH, JOCTYITHBIX 0000IIEHII MIPOBO33PEHUECKOTO XapaKTepa, sS3bIKa HAyKH, B MPHOOIIEHNH K HAYyIHBIM METO/IaM ITO3HAHUS
TIPY U3yICHHUH BEIIECTB M XUMUIECKUX PEaKIUi, B JOPMHUPOBAHIH U PA3BUTHH ITO3HABATEIHHBIX YMEHUH 1 UX MPIMEHEHUH B Y4eOHO-
MTO3HABATENEHON W y4eOHO-MCCIEIOBATEIBCKON JEATENIFHOCTH, OCBOSHHH IIPABIJI 0E30IMacHOro OOpaIeHHsT C BEIIECTBAMH B
MOBCEIHEBHOMN XU3HU.

[Ipn M3yueHnn XUMHUM HA YPOBHE OCHOBHOT'O 001IIero 00pa30BaHMs BayKHOE 3HAUEHUE ITPUOOPETH TaKue IeJH, KakK:

— (OopMHUpPOBaHNE MHTEIEKTYAIbHO PA3BUTOMN JIMYHOCTH, TOTOBOI K CaMOOOPa30BaHUIO, COTPYJHUIECTBY, CAMOCTOSATEILHOMY
TIPUHATHIO PELICHHUH, CIIOCOOHOH aIanTHPOBATECS K OBICTPO MEHSIOIINMCS YCIOBHSAM JKU3HH;

— HaIpaBJIEHHOCTh OOYYEHWs] Ha CHCTEMAaTH4ecKOoe NPHOOIIEHHE OOYYAIOIMXCS K CaMOCTOSTENFHON IT03HAaBAaTEIbHON
JIeITEIbHOCTH, HAyYHBIM METOAM TO3HAHUSI, (POPMHUPYIOIINM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH;



— obecrieyeHre yCIOBHH, CHOCOOCTBYIOIIUX MPUOOPETCHUIO 00YYAFOLIMMHUCS OIBITa Pa3HOOOPA3HO NeATENbHOCTH, TO3HAHKS
U CaMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETCHIIMI), UMCIONIMX YHHUBEPCAIBbHOE 3HAUCHHE IUIS PA3JIMYHBIX BHIOB
JIeATEIBHOCTH;

— ¢(opmupoBanue oOmieil HYHKIMOHATIBHON W €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBICHATH H
OLICHUBATD SIBJICHHS OKPYXKAIOIIEr 0 MUPA, UCTIONB3YS 3HAHHUS H OIIBIT, MOYYCHHBIC IPH H3YYCHHN XUMHH, IPUMEHSATH HX MPU PEILICHHN
po0JIeM B MTOBCETHEBHOMN JKU3HH U TPYIOBOU JIEATEINHHOCTH;

— (hopMHUpoOBaHUEe Y 00YUYAIOIINXCS TyMaHUCTHYSCKUX OTHOLICHHH, TOHUMAaHHs ICHHOCTH XUMHUYECKUX 3HAHHH ISl BBIPAOOTKH
HKOJIOTMYECKH 11€7IeCO000pa3HOro IMOBEACHUS B OBITY U TPYIOBOH JEATEIHLHOCTH B IIENISIX COXPAHEHHUST CBOETO 3JI0POBBSI M OKpYXKaroIIeH
TPUPOTHON CpeIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHMIO, CIIOCOOHOCTEH K CAMOKOHTPONIO W CaMOBOCIHMTaHHIO Ha OCHOBE YCBOCHHS
00I1euesI0BEYEeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MPOQHIIS U HANPABJIEHHOCTH JajIbHEHIIIEro 00ydeHHs.

OOriee 4ncIt0 9acoB, OTBEAEHHBIX ISl N3YYEHUsI XUMHUHU Ha YPOBHE OCHOBHOT'O 00111ero o0pazoBanusi, coctaBisieT 136 yacos: B
8 kmacce — 68 yacoB (2 yaca B Henelo), B 9 kitacce — 68 yacoB (2 yaca B HEJEIIO).

COJEP) KAHUE OBYYEHUA
8 KIIACC

IlepBoHavaJbHbIE XUMHYECKHE OHSITHSA

[Ipenmer xuMuu. Ponb xuMun B *HU3HU YeoBeka. XUMHUS B cucTeMe HayK. Tena u BemecTBa. @u3nuecKkre CBOWCTBA BEIECTB.
ArperatHoe cocTosiHue BenlecTB. [ToHsiTHE 0 MeToax o3HaHus B XUMUK. YncThle BemecTBa 1 cMecH. CrocoObl pa3eseH st CMECeH.

ATOMBI ¥ MOJIEKYNbl. XUMHUYECKHE MeMeHThl. CUMBOJIBI XUMHUYECKHUX 3J1eMeHTOB. IIpocTeie u croxHbIe BelecTBa. ATOMHO-
MOJIEKYJIAPHOE yUCeHHUE.

Xumnueckast popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA cocTaBa BellecTB. OTHOCUTEbHAS
aToMHas Macca. OTHOCHUTENIbHAS MOJNEKYJIApHas Macca. MaccoBasi A0/ XUMHUYECKOT0 JIEMEHTa B COSIMHEHHH.

KonuuecTBo BemectBa. Monb. MonsipHast macca. B3auMocCBsI3b KOTHYECTBA, MACCHI U YHCIA CTPYKTYPHBIX €AMHUI] BEIIECTBA.
Pacuérel o (hopMysiaM XMMHUYECKUX COETUHEHUI.

du3nuecKre U XUMUYECKHUE SIBJICHUA. XUMHUYecKas peakuus 1 e€ MpU3HaKu. 3aKOH COXPaHEHHs MacChl BEIIECTB. XUMUYECKUE
ypaBHeHus1. Kitaccudukanys XuMHUeCKUX peakiiii (COeAMHEHUS, Pa3JIOKEHHs, 3aMelleH s, OOMeHa).

XHUMHUYECKUH SKCIIEPUMEHT:

3HAKOMCTBO C XHMMHYECKOH IOCYHOH, IpaBWiaMH pa0OTHl B J1a0opaTopud W HpHEMaMH OOpaIleHUs C J1a0OpaTOPHBIM
000py/IOBaHHEM, HU3y4eHHE U omnucaHue (U3UUECKUX CBOMCTB 00pa3loB HEOPraHMYECKUX BEIIECTB, HAONIOJCHUE (PU3MYECKUX
(n1aBiIeHUE BOCKA, TasHUE JIbAA, PACTHPAHUE caxapa B CTyIKE, KUIEHHE M KOHJCHCALUs BOJbI) U XUMHUYECKUX (TOpEHHE CBeuH,
MIPOKAIIMBaHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIOTOW) SIBICHUM, HAOMIONEHHE U OMHCAHNE MTPU3HAKOB MPOTEKAHUS
XMMHUUECKUX peakiuii (pa3iokeHne caxapa, B3auMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPUIOM Oapusi, paznokeHue ruapokcuaa meau (11)
[IpY HarpeBaHUH, B3aUMOJICHCTBHE jKene3a ¢ pactBopoM conr Meau (II), m3ydenue cmoco6oB pa3ieneHus cMeceil: ¢ TOMOIIbIO MarHuTa,
¢uIbTpOBaHUE, BHIIAPHBAHUE, OUCTHLLALMS, XpoMaTrorpadus, MpOBEIeHNE OYMCTKH MOBAapeHHOH CONM, HAaOMIONEHHE U ONHMCaHUE
PE3yNIBTATOB MPOBECHUS OIBITA, WIIIOCTPUPYIOIIEr0 3aKOH COXPAHEHHsI MacChl, CO3/JaHue MoJeIel MoKy (IIapOCTEPIKHEBBIX).

BaxkHeiilue npeacTaBuTeIH HEOPraHUYECKUX BeILECTB

Bosnyx — cmech razos. CocraB Bo3zayxa. Kucinopon — aneMeHT U mpoctoe BemiecTBo. HaxoxeHne Kuciopona B HPUPOJE,
¢usnueckue U XUMUYeckue cBoicTBa (peakiuu ropenus). Okcuzpl. [Ipumenenue kucnopona. CrocoObl MOJXYYeHHs KHCIOpOIa B
nabopaTopuy U MpOoMBIILIEHHOCTH. KpyroBopot kucnopona B npupozne. O30H — autoTponHast MORU(UKanus KACIOpoa.

TemnoBoi 3P PeKkT XUMUIECKON PeaKIiK, TEPMOXUMHUUECKHE YPABHEHHUS, K30~ U SHJOTEPMUIECKHE peakinu. TOMmI1BO: yromib
U MeTaH. 3arps3HeHne Bo3yXa, YCHICHHE ITapHUKOBOTO 3((ekTa, pa3pylmeHne 030HOBOTO CIIOS.

Bonmopon — snmemeHT M mpocToe BemecTBo. HaxoxiaeHune Bomopoaa B Hpupore, (HU3MYECKHE W XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHNE, CIIOCOOBI omydeHus. Kuciotsr u comnm.

MossipHBIit 006EM Ta30B. Pacu€rhl Mo XMMHUYIECKUM ypaBHEHUSIM.

®uznyeckue cBoMcTBa BoJbl. Boaa kak pactBoputeinb. PacTBopel. HachlieHHbIE 1 HEHACBILIEHHBIE pacTBOPBL. PacTBOpUMOCTH
BEIIECTB B Bojie. MaccoBasi IOJIsl BEeIIECTBa B pacTBOpe. XuUMHUUYeCKre cBoiicTBa Boabsl. OcHOBaHMA. Ponb pacTBOPOB B MpHpOIE U B
XKWU3HHU yenoBeka. Kpyrosopor Boabl B pupoze. 3arpsisHeHHe TPUPOAHBIX Bol. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukammss Heopranmdeckux coexamHeHmid. Oxcumbl. Kiaccudukanms OKcHAOB: comeoOpasyromie (OCHOBHBIE,
KHCIIOTHBIE, am(OTepHbIe) M HecoieoOpasyromme. Homenkmatypa okcumoB. Pu3Mueckne M XHUMHUYECKHE CBOICTBA OKCHIOB.
[Tonyuenue oxkcuaOB.

OcuoBanns. Knaccuukaiss ocHOBaHHU: MIENOYHN W HEPACTBOPUMBIE OCHOBaHMS. HoMeHKIaTypa ocHOBaHWH. DU3NUECKHE U
XUMHUYECKHE CBOMCTBA OcHOBaHMM. [lomydyeHrne ocHOBaHUI.

Kucnotel. Kimaccudukanus xucmor. Homenknatypa kucior. Ouzndeckne U XUMHIECKAE CBOWCTBA KHUCIOT. P akTHBHOCTH
MetaiioB H. H. Bekerosa. [Tonydyenue kucnor.

Comu. HomenkiaTypa coneil. duzndeckne u xXuMudeckue cBorcTBa coneil. Ilomyuenne comeit.

I'eHeTnueckast cBA3b MEXKAY KIIACCAMU HEOPTaHUYECKHUX COEIUHEHHUI.

Xumuueckuii Ixcnepumennt:

Ka4eCTBEHHOE OIpE/IeNICHNE COJIep)KaHMs KUCIOPOIa B BO3AyXe, MOITydeHNe, cCOOMpaHne, paclio3HaBaHHE M N3YICHHE CBOWCTB
KHCIIOpPO/a, HAOMIOAEHHE B3aMMOEHCTBHUS BELIECTB C KHCIOPOJIOM M YCIOBHS BOSHMKHOBEHHMS U IIPEKpAIIEHHs TopeHus (Toxapa),



O3HaKOMJICHHE C 00pa3[aMy OKCHJIOB U OITCAHHUE HX CBOMCTB, MOIy4eHHE, COONpaHKe, paclio3HaBaHNE U N3y4eHHE CBOMCTB BOJIOPO/Ia
(ropenmue), BzaumozeicTere Booposaa ¢ okcuaoM meau (1) (Bo3MoXHO McIoNb30BaHNE BHUAEOMATEPUAIOB), HAOIIOJeHHE 00pa3IoB
BEIIIECTB KOJIMYECTBOM | MOIIb, HCClleIoBaHHE OCOOEHHOCTEI PacTBOPEHUsSI BEIIECTB C PA3IMIHON PACTBOPUMOCTBIO, TIPUTOTOBIICHHE
PacTBOPOB C OINpeeaEHHON MacCOBOM J0JIeil pacTBOPEHHOTO BEIIECTBA, B3AaUMOJICHCTBHE BOBI C METaIaMH (HaTPUEM U KaJIbIIEM)
(BO3MOXXHO HCIIONIb30BaHIE BUIEOMAaTEPHAIIOB), HCCIIEIOBaHIE 00pa3lOB HEOPraHMYECKHUX BEIIECTB PA3IMYHbIX KIIACCOB, HAOJIOICHNE
N3MEHEHHSI OKPACKH MHIMKATOPOB B PACTBOpaxX KUCIIOT U IIeI0ueH, n3ydeHne B3anmosenctus okcuaa meau (1) ¢ pactBopom ceproit
KHCJIOTBI, KUCIOT ¢ MeTajulaMH, Peakluil HeWTpaau3aluy, MOoJydeHHe HEePaCTBOPUMBIX OCHOBaHWMH, BBITECHEHHME OJHOIO MeTaja
JIPYTUM U3 pacTBOPA CONHM, PEILIEHUE SKCIIEPUMEHTANIbHBIX 3aj1ad 10 TeMe «BaxxHelmue k1accel HEOpraHM4eCKUX COeTUHEHUN.

Ilepnonnueckuii 3axon u Ilepuonmyeckasi cucrema xumu4deckux ieMeHnToB /I, . Menneneesa. CTpoeHne aToMoB.
Xumnueckas ¢Bsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHbIC PeaKIMH

[lepBble MONBITKM KiIacCH(PUKAIMM XUMUYECKHX JJIEMEHTOB. [loHSTHE O Tpynmax CXOJHBIX JSJIEMEHTOB (ILIETOYHBIE U
IIET0YHO3eMEbHBIE METAILIbI, TaIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yIoT aM(pOTepHbIE OKCHIBI U THIPOKCHIIBI.

ITepnoguuecknit 3akoH. Ilepuomuueckas cucrema xumudeckux snaemeHToB [I. M. MenzaeneeBa. Koporkonepuonnas u
JuHHOTIeproaHas dhopmbl [lepruoamaeckoil cHCTeMbI XUMIdecKuX 3aeMenToB [1. 1. Menneneepa. [lepuonst u rpymmsl. GU3UUeCcKuit
CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB NEPHOAA U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aTroMHbIX sijiep. M3oronbl. DnekTpoHbl. CTpOeHHE AJIEKTPOHHBIX 000JI0YeK aTOMOB IepBhIX 20
XuMu4eckux aneMeHToB I[lepuonnueckoit cucremol Jl. . MenaeneeBa. XapakTepucTHKa XUMHUYECKOTO SJIEMEHTA 110 €0 MOJI0KEHUIO
B [lepuonnueckoii cucreme JI. V1. Menzeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajnyca aTOMOB XHMMYECKHX AJIEMEHTOB, METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO
Tpymnnam 1 nepuoiam.

3nauenue Ilepuoguueckoro 3akona u Ileproguueckoi cCCTEMbl XMMHYECKUX IEMEHTOB JUISl pa3BUTHSI HAYKHU U MPAKTUKHU. [1.
N. MeneneeB — y4€HbIN U IPaKJaHUH.

Xumnueckast cBs3b. KoBajeHTHast (HOMsipHAast M HEMOJSPHAsA) CBsSI3b. OJIEKTPOOTPHUIATENBHOCTE XMMHUYECKHUX 3JIEMEHTOB.
NonHHas cBs3b.

Crenenp okuciaeHus. OKUCIUTEILHO--BOCCTAHOBUTEILHEIE pCaKiuun. HpOL[CCCBI OKMCJIEHUS ¥ BOocCTaHOBNIEHU. OKHCIUTENN 1
BOCCTaHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

H3y4eHHe 00pa3IioB BELIECTB METAIIOB 1 HEMETAJUIOB, B3aNMOIeiiCTBIE TMAPOKCHIA IMHKA C PACTBOPAMH KUCIIOT U LIeI0Yei,
MIPOBEACHUE ONBITOB, WITIOCTPUPYIOIIUX HMPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUi (FOpeHHe, PEeaklUu pa3JIoKeHus,
COeIMHEHUS).

Meosrcnpeomemmunie ceazu

Peanmzanms MeXIpeIMEeTHBIX CBA3EH NPU M3Yy4eHHH XMMHUH B 8 Kilacce OCYIIECTBISETCSA 4epe3 MCIOIb30BaHHE KaK OOIIMX
€CTECTBEHHO--HAYYHbIX MOHSITUH, TaK U MOHATHH, SBJIAIOLIMXCS CHCTEMHBIMHU ATl OTAENBHBIX MPEJMETOB €CTECTBEHHO--HAYYHOI'O
LUKJIA.

OOmye ecTeCTBEHHO--HAay4Hble IOHATHSA: Hay4dHbIH (akT, rumoresa, TEOpHs, 3aKOH, aHAIM3, CHHTE3, KIAacCH(HKAIWS,
NEPUOINYHOCTD, HAaOMIOACHUE, SKCIIEPUMEHT, MOICIUPOBAHNE, I3MEPEHUE, MOJIENb, SIBJICHHE.

@dusnka: MaTepusi, aTOM, NIEKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIN, U30TOIbI, PaAHOaKTUBHOCTb, MOJIEKYJIA, JIEKTPHUECKUI
3aps, BELIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHHIE BEIECTBA, Ta3, PU3UUECKHIE BETUYMHBI, €AHHHIBI I3MEPEHHUsI, KOCMOC, IUIaHEeTHI,
3B€3 161, CoJTHIIE.

Buonorus: porocunres, apixanue, obuochepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE IOPOIBL, MOJIE3HbIE HCKOIIaeMble, TOIUTMBO, BOXHbIE PECYPCHL.

9 KJIACC

BelecTBo 1 XuMu4ecKasl peakius

[lepruomuaeckuit 3akoH. llepmommueckas cucrema xumudeckux dnemeHToB JI. W. MenneneeBa. CtpoeHHe aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX IEPHUOJOB, KaNWA, KaJIblIUS M UX COCAWHEHUH B
COOTBETCTBHH C MOJOKEHHEM 3JIEMEHTOB B leproaudaeckoil cucTeMe 1 CTPOSHHEM HX aTOMOB.

CrpoeHne BeIIecTBa: BUIbI XUMUYECKOH CBsI3U. THIBI KPUCTAIUIMYECKHUX PEIIETOK, 3aBUCHMOCTh CBOIMCTB BELIECTBA OT THIIA
KPUCTAJTIMYECKON PEIIETKU U BUAA XUMUUECKOH CBSI3U.

Knaccudukanms u HOMEHKIaTypa HEOPTaHWYECKMX BEIIECTB. XMMHUECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PAa3IHMIHBIM
KJlaccaM HEOPraHMYECKNX COSIMHEHUH, TeHETHUECKas CBSI3b HEOPTaHNIECKHUX BEIIECTB.

Knaccudrkanms XMMIIECKIX peakiii 0 pa3INIHBIM IPU3HAKAM (TI0 YHCITy M COCTaBY YJacTBYIOIIUX B PEAKIINH BEIIECTB, 110
TEII0BOMY 3(P(EKTy, M0 N3MEHEHHIO CTENECHEH OKHCIEHHS XMMHUYECKHUX AJIEMEHTOB, 10 0OPaTUMOCTH, MO yYaCTHIO KaTaau3aTopa).
OK30- U 3HAOTEPMHUUYECKHE PEAKIINH, TEPMOXUMHUIECKUE yPABHEHHSI.

[oHsTHE O CKOpOCTH XUMHUUYECKON peakmmu. [loHsTHE 00 OOpATHMBIX M HEOOPAaTUMBIX XUMHUYECKHX peaknusax. [lorstue o
TOMOTEHHBIX M TeTEepOreHHBIX peakuusx. Ilonsatne o karammse. I[loHATHE O XMMHYECKOM paBHOBecnd. (PakToOphl, BIMSIOMINE HA
CKOPOCTb XUMUYECKON PEAKIIUU U MOJI0KEHUE XUMUUECKOrO0 PABHOBECHSI.

OKHCINTETbHO-BOCCTAHOBUTENBHBIE  PEAKIUH, O3JEKTPOHHBIA  OalaHC OKHCIMTENFHO-BOCCTAHOBHTEIBHONH  PEAKIUH.
CocraBneHne ypaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTEILHBIX PEAKIMI C UCIIONBb30BAaHNEM METO/Ia 3JIEKTPOHHOIO OanaHca.

Teopust 31MEKTPOTUTHIECKON AUCCOLMALMH. DJIEKTPOIUTHI M HE3JIEKTPOMUTHL. KaTnoHbl, aHHOHBI. MeXaHu3M THCCOIMAIINH
BEIIECTB C PA3IMYHBIMU BUIAMH XUMHUYECKOi cBs3H. CTteneHs nucconuanui. CHIIbHBIE U cIa0ble SIEKTPOIHTHI.



Peakuny nonHOro oOMeHa. YcCIIOBHS NMPOTEKaHMS PeaklUii HOHHOTO OOMEHa, IOJHBIE M COKpaIEHHbIC HOHHBIC ypaBHEHHS
peaknuii. CBOWCTBAa KHCIIOT, OCHOBAaHMH M COJIEH B CBETE IPEACTAaBICHUN 00 AIIEKTPOIUTHYECKOH mucconmanuy. KadecTBeHHBIE
peaknuu Ha noHbI. [loHsATHE O rHApPONH3E COMelt.

Xumuueckuit JKCnepumenn:

O03HAaKOMJIEHHE C MOJEISIMH KPHCTAJUIMYECKUX PEMIETOK HEOPraHWYECKHX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJIOpHJAa HATpHsI), HCCIECIOBAHUE 3aBHCHMOCTH CKOPOCTH XHUMHYECKOW peakIuu OT BO3AEHCTBUS
pa3nu4HBIX (AKTOPOB, MCCIETOBAHIE IIEKTPOPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECcca AUCCOLMAIIMN KUCIIOT, IEN0oUei 1 coen
(BO3MOXXHO HCIONB30BaHUE BUJIEO MAaTEPHAJIOB), IPOBEJCHUE OIBITOB, WITIOCTPUPYIOIINX MPU3HAKA MPOTEKAHHS PEaKIUii HOHHOTO
oomeHa (oOpazoBaHHE oOcajKa, BBIIEIECHHE Ta3a, OOpa3OBaHWE BOJBI), ONBITOB, HIUTIOCTPUPYIOLUIMX TIPHUMEPHI OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKINH (TOpEHNE, PEaKIINK Pa3JI0KEeHUs, COSIMHEHNsI), pacllO3HaBaHHE HEOPTaHMIECKUX BEIIECTB C IOMOIIBIO
Ka4eCTBEHHBIX PeaKlyii Ha HOHBI, PEIIeHNE IKCIIEPUMEHTABHBIX 3a/1a4.

HemeTtanabl 1 nx coequHeHUsI

OOmiast xapakTepucTuka ramoreHoB. OCOOEHHOCTHM CTpOEHHs aTOMOB, XapaKTepHble cTerneHH okucieHus. CTpoeHue M
(u3MyecKre CBOWCTBA MPOCTHIX BEIIECTB — raJloreHOB. XMMHUUECKHE CBOMCTBA Ha NMPUMEpE XJopa (B3aUMOJEHCTBHE C METaJUIaMH,
HeMeTaJulaMH, 1ienoyamu). XiaopoBojaopoa. ColnsiHas KHCI0Ta, XUMHUYECKHe CBOWCTBA, MONydeHne, npuMeHeHue. [lelictBue xiopa u
XJIOPOBOAOPO/Ia HA OPraHKU3M YeJloBeKa. BaskHel e XJI0puabl ¥ MX HaXOXKICHUE B TPUPOJIE.

OOmiast xapakrepuctuka siaeMeHToB VIA-rpynnbl. OCOOCHHOCTH CTPOEHHs aTOMOB, XapaKTEpHbIE CTEIEHH OKHCIICHHMS.
Crpoenue u (u3nyeckue CBOWCTBA IPOCTHIX BEUIECTB — KUCIOPOAA M Cepbl. AJUIOTPONHbIE MOAM(MHUKALNKM KHCIOpOAa U CEpBI.
Xumudeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpPOEHHE, (PU3NYECKHEe M XUMHUYecKue cBoicTBa. OKCHIBI Cepbl KaK MpPEICTAaBUTENH
KUCIOTHBIX OKcuoB. CepHasi KUCIOTa, (pU3MYecKHe M XHUMHYEeCKHMe CBOMCTBA (0OLIME Kak IpEACTaBUTENs Kllacca KHCIOT U
cnemuduueckne). XUMHYECKHE PEaKIyH, JIeKallie B OCHOBE NMPOMBIIUICHHOTO CIIoco0a Moy4deHus! cepHOil KucioTsl. [Ipumenenue
cepHO#t kKuca0Thl. CONM CEepHOM KUCIIOTHI, KaUueCTBEHHAsI peakuus Ha cyiabdar-uoH. HaxokaeHue cepbl U €€ COeIMHeHUil B pUpo/Ie.
XUMHYECKOe 3arps3HeHHEe OKPYXKAaolleld Cpelbl COSAMHEHUSIMH cepbl (KHCIOTHBIE IO, 3arps3HEHHE BO3IyXa M BOIOEMOB),
CIOCOOBI €ro MpeI0TBPAIICHUSL.

OOmias xapaxkrepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU OKHCIEHHS. A30T,
pacrpocTpaHeHue B mpupoje, (pU3Mueckne U XMMUUeckue cBoicTBa. KpyroBopor azora B mpupone. AMMHak, ero (usuueckue u
XUMHWYCCKHEC CBOﬁCTBa, NOJIYy4€HUEC U TPHUMEHECHUE. Conu aMMOHUA, HX (])H3qu01<ne U XUMHYCCKUC CBOﬁCTBa, MPpUMEHECHUE.
KauecTBeHHast peakuust Ha MOHBI aMMOHMA. A30THAs KUCJIOTa, €€ MoiydeHue, GU3M4ecKHe U XUMHYECKHe CBOMcTBa (00mme Kak
IpeCcTaBUTENA Klacca KUCIIOT U crieruduyeckue). cnonp30Banne HUTPATOB U COJICH aMMOHUS B KaYeCTBE MUHEPAIbHBIX YAOOPEHUIH.
XUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH cpelbl COSTUHEHUSIMHU a30Ta (KUCIOTHBIE IO, 3arPsI3HEHHE BO3lyXa, HOUBBI U BOTOEMOB).
dochop, amtorporubie Mmonudukauu Gocdopa, puzndeckre u xumudeckue coiictea. Oxcup Gocdopa (V) u dpocdopHas kucnora,
¢du3nuecKkre 1 XMMUYECKUE CBOUCTBA, nony4deHue. Mcnonb3oBanue hochaToB B Ka4ecTBe MUHEPAIBHBIX YI00PEHHH.

OOmias xapakrepuctuka sjeMeHToB |VA-rpynnbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEICHU OKHCIICHHSI.
VYriepoa, aIoTponHble MOAU(HKALNMY, PACIPOCTPAaHEHHE B IPHPOLE, pU3HUecKUe U XUMHYECKHe CBOMCTBa. AncopOuus. Kpyrosopot
yriepoaa B npupozae. OKcuabl yriepona, ux (QU3MYecKHe U XUMHYECKHE CBOIMCTBA, JACHCTBUE Ha JKUBBIE OPraHU3MBI, NOJy4eHHE U
MpUMEHeHHe. JKOJOTHYecKue MpoOJeMbl, CBsi3aHHbIE ¢ okcuaoM yraepoaa (1V), rumoresa riio0anbHOro MOTEIUICHHS KIIUMATa,
MIAPHUKOBBIA 3¢ QeKT. YrombHas KHCIOTa M €€ COiM, MX (U3MYEeCKHe M XMMHYECKHE CBOIHCTBA, IONYy4eHHE W IPHMEHEHHE.
KauecTBeHHas peakuys Ha KapOoHaT-HOHBL. lcmonp3oBaHMe KapOOHATOB B OBITY, MEOHIMHE, NPOMBIIUIEHHOCTH H CEIbCKOM
XO3AMCTBE.

IlepBoHauanbHBIE MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUAX yriaepoxa (MeTaH, 3TaH, 3THJIEH, alleTUJICH,
9TAHOJ, IVIMLEPHH, YKCYCHAas KHCIOTa). [IpupopHble MCTOYHHMKH YIIIEBOZOPOROB (Yrojib, NPUPOOHBINA Tra3, HE(TH), MPOAYKTH MX
nepepaboTku (6€H3WH), UX POIb B OBITY W NMPOMBINUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OenKkax,
YIIIeBOZaX — M UX POJIHM B JKM3HH YeloBeKa. MaTepHaibHOe eIMHCTBO OPTaHMYESCKUX U HEOPTaHWMIECKHX COSTMHEHUH.

KpemHuuii, ero ¢pusudyeckne 1 XMMUYECKHE CBOWCTBA, MONy4YeHHe U npuMeHeHune. CoenuHeHns] KpeMHus B npupone. Oomme
npencraBiueHns o6 okcuae kpemausa (1V) m xpemumeBoit kuciore. CHIMKATHI, WX HCIOIB30BAHHE B OBITY, B MPOMBIIIICHHOCTH.
Baxxaelimme cTpouTeIbHbIE MaTEpHAIBL: KepaMUKa, CTEKIIO, IIEMEHT, OeTOH, xene300eToH. [IpobieMbr 6e30MacHOr0 MCIIOIB30BAHNUS
CTPOHTEIBHBIX MATEPHUAJIOB B ITOBCEIHEBHOM KHU3HH.

Xumuueckuil Ikcnepumenm:

n3y4eHrne 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOIMCTB COJSIHOM KHCIIOTHI, IPOBEACHHE KAUeCTBEHHBIX PEaKLi Ha XJIOPUJI-
WOHBI U HaOJIOJCHHE NPH3HAKOB MX IMPOTEKAHHS, OMNBITHI, OTpaXkalolive (H3HYECKHe M XUMHYECKHE CBOWCTBA TaJOT€HOB M HX
COeIMHEHUH (BO3MOXHO HCITOIB30BAHNE BUIEOMATEPHAJIOB), O3HAKOMIICHHE ¢ 00pa3I[aMu XJIOPHIOB (TATOTEHUIOB ), 03HAKOMIICHHE C
oOpasmaMu cepsl U €€ COeNMHEHUIMHU (BO3MOXKHO HCTIONF30BaHUE BHICOMATEPHAIIOB), HAOMIOJCHUE MpoIecca OOYTTIMBAHMS caxapa
0] IeHiCTBHEM KOHIIEHTPHPOBAHHOW CEPHON KUCIIOTHI, H3YdEHIE XMMHYICCKIX CBONCTB Pa30aBIeHHONW CEPHON KHUCIOTHI, TPOBEICHIE
Ka4yeCTBEHHOH peakiy Ha cyib(haT-1uoH M HaOJIr0IeHHE MMPU3HaKa e€ MPOTEeKaHus, 03HAKOMJICHHE ¢ (PU3NUECKUMHU CBOMCTBAMH a30Ta,
¢dochopa n mx coenuHeHHH (BO3MOXXHO MCIIOIB30BaHHWE BHAEOMATEPHANIOB), 00pa3naMu a30THBIX U (GOocOpHBIX ymoOpeHHH,
TIOJTy4eHHe, COOMpaHue, paclio3HaBaHWE W HW3YyYEHHE CBOWCTB aMMHaka, NMPOBEJCHHE KAYeCTBEHHBIX PEaKUUi Ha MOH aMMOHHUS U
¢ocdar-noH 1 U3ydyeHHe MPU3HAKOB MX MPOTEKaHWs, B3aUMOJCHCTBIE KOHIIEHTPUPOBAHHON a30THON KHCIIOTHI C MEbI0 (BO3MOXKHO
HCTIONIb30BAaHNE BHCOMATEPHAIIOB), U3yIE€HHE MOJIENICH KPUCTAJUIMUECKUX PEemETOK anMasa, rpadura, QymiepeHa, 03HAKOMIIEHHE C
MIPOLIECCOM aJICOPOLMK PacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YINIEM M YCTpPOMCTBOM IIPOTHBOrasa, IOITy4eHHE, COOMpaHWe,
pacrio3HaBaHUE ¥ M3Y4EHNE CBOMCTB YIIIEKHCIOTO ra3a, IIPOBEJCHUE KaYeCTBEHHBIX PEaKINi Ha KapOOHAT 1 CHIIMKAT-HOHBI M N3y4YeHHE



MIPU3HAKOB WX MPOTCKAHUS, O3HAKOMIICHHE C TIPOMYKIIMEH CHIMKATHOW MPOMBINUICHHOCTH, PEIICHHE SKCIICPUMECHTAIBHBIX 3a/1a4 0
TeMe «BakHelme HeMeTauTbl U X COSAUHCHUS.

MeTaJibl M MX COETMHEHHS

OOmrast XapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM WX TONokeHUs B [lepmomudeckoil cucteme
xummdeckux daemenToB JI. M. MenneneeBa u cTpoeHus atoMoB. CTpoeHHE MeTauioB. MeTauimdeckas CBsS3b M METaJUTHICCKast
KpUCTAJUTHYCCKasT PEemETka. DICKTPOXUMHUUCCKUI psJ HANpsHKCHUH MeramwioB. PU3WYecKue W XUMHUYECKHAE CBOWCTBA METAIUIOB.
O061ue crocoOb! MoTydYeHUs: MeTaIDIOB. [IOHATHE 0 KOPPO3HH METAIIIOB, OCHOBHEIC CITOCOOBI 3aITUTHI MX OT Koppo3un. CIiaBsl (CTalb,
YYT'yH, TIOPATIOMUHAN, OPOH3a) U MX MPHUMEHCHHUE B OBITY U IPOMBIIIIIICHHOCTH.

[lenounsie MeTayuIbl: ToNOkeHHe B [lepuomgmyeckoii cucreme xuMmudeckux 3nemeHToB JI. . MeHnpeneeBa, CTpoeHUE HX
aTOMOB, HAXOXKICHUE B TIpupojie. Du3HUecKre 1 XMMIYSCKUE CBOMCTBA (HA MPUMepe HATpHs U Kaust). OKCHIIBI ¥ THIIPOKCHIIBI HATPHS
1 xanus. [IpuMeHeHre MIEeTOYHBIX METaJNIOB U UX COSTUHCHHUU.

[{enouH03eMeTbHBIC METAJUTBI MATHUHA M KaJbIUI: TonokeHue B [lepromuueckoil cucTeMe XUMUYECKUX 3iemenToB J[. U.
MeHneneeBa, CTpOCHUE X aTOMOB, HAXOXKACHUE B mpupoje. Pu3mueckue U XUMIUYCSCKHE CBONCTBA MarHus W Kaiblus. BaxxHelime
COCIIMHEHUS KaIbIU (OKCHI, THAPOKCHI, COr). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

AmomMunuii: monoxenue B Ilepuomuueckoit cucreMe xumudeckux snemeHToB J[. M. MenneneeBa, cTpoeHHe aToma,
HaXOXJCHUE B Tpupoje. PU3ndeckue 1 XUMHUYECKUE CBOMCTBA alfOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHIA U TUAPOKCHIA ATFOMHUHUS.

Keneszo: nonoxxenue B [lepuoguueckoit cucreme xumudeckux snementoB J[. Y. MenaeneeBa, cTpoeHre aToMa, HaX0XICHUE B
npupozae. duznyueckne U XUMUIECKUE CBOMCTBA jkene3a. Okcupl, ruapokcuabl u comu xkenesa (1) uxenesa (111), ux cocras, cBoiicTBa
U TIOJTy4CHHE.

Xumuueckuit Ikcnepumenm:.

03HAKOMJICHHE C 00pa3laMy METAJUIOB M CIUTABOB, X (DM3MUYCCKHUMH CBOWCTBAMH, U3YYCHHE PE3YJIHTATOB KOPPO3HU METAIIIOB
(BO3MO)KHO HCIIOJIH30BAHHE BHICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOICHUCTBHUS OKCHAA KalbIlMs M HATPUS C BOJOH (BO3MOXKHO
UCIIOJIb30BaHKUE BUICOMATEPHAJIOB), MCCIIEAOBAHUE CBOMCTB JKECTKOM BOIBI, MPOIECCa TOPEHHUS Kejde3a B KUCIopozae (BO3MOXKHO
HCIIOJIb30BAHUEC BI/I}IGOMaTepI/IaHOB), IMPU3HAKOB MPOTCKaHUA Ka4CCTBCHHBIX peaKuHﬁ Ha MOHBbI. MarHus, KaJblius, aJJIOMHUHUSA, ITHHKA,
xenesa (1) u xenesa (111), menu (11), HabarOAEHHE U OMUCAHUE MPOLIECCOB OKPAIIMBAHUS IJIAMCHN HOHAMM HATPHS, KAJIUS U KaJIbIIHs
(BO3MO)KHO HCIIOJIb30BaHKHE BHICOMATEPHAIIOB), UCCIIEeNO0BaHUEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATFOMHHHUS U THAPOKCHIA IIMHKA,
PEUHICHUEC DKCICPUMEHTAJIBHBIX 3aJ1a4 110 TEME «BaxkHelimme MeTaniabl U UX COCOAUHCHU D).

XuMUS U OKpYKaIIAs cpeaa

BemecTBa 1 Marepuaiibl B IOBCEJHEBHOM KU3HU 4eI0BeKa. be3omacHoe UCIIoIb30BAHUE BEUIECTB U XMMMUECKUX pEakUuil B
ObiTy. [lepBasi HOMOILb TPH XUMHYECKUX O)KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsI3HEHNE OKPYKaroIei cpeipl (peaesbHast AoIyCTUMas KOHLIEHTpaIws BemecTs, nanee — [1JIK). Ponb xumun
B PELICHUHU SKOJIOTMYECKUX POOIIEM.

Xumuueckuit Ikcnepumenm:

n3ydeHue o0pasioB MaTepuaioB (CTEKIIO, CIUIABbI METAILIOB, TIOIMMEPHbIC MATEPUATIbI ).

Mescnpeomemnule ceazu

Peanuzanust MeXNpeIMETHBIX CBS3el MPU M3YYCHUH XUMHHU B 9 Kiacce OCYILIECTBIISIETCS 4Yepe3 HMCIOJIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYJIHBIX IMOHATHH, TaK U TOHATHH, SBJSIOMIMXCA CHCTEMHBIMH U OTACIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
LUKIIA.

OOume ecTecTBEHHO-HAY4YHbIC TOHSATHS: HAaydHbIH (pakT, TUMoTe3a, 3aKOH, TEOpHs, aHallU3, CHHTE3, KiacCH(pUKaIus,
MePUOIMYHOCTh, HAOJNIOJICHHE, IKCIIEPUMEHT, MOJEIUPOBaHe, U3MEPEHHE, MOJIelb, SBJICHHE, MMAPHUKOBBIA 3()(EKT, TEeXHOJIOrus,
MaTepHaIbL.

Om3uKa: MaTepHsl, aTOM, JEKTPOH, MPOTOH, HEUTPOH, FOH, HYKIIHA, H30TOMBI, PaAH0AKTUBHOCTD, MOJIEKYIA, SJIEKTPHIECKUHA
3apsif, MPOBOTHUKH, TOTYIPOBOIHUKH, TUIIEKTPUKH, (DOTOIIIEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHoe COCTOSHUE BEIIECTBa, T'as3,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAUIMUECKas pemeTKa, CIUIaBBL, (PU3MYECKHE BEIUYWHBI, SIWHHIBI W3MEPEHUS, KOCMHYECKOe
MIPOCTPAHCTBO, TUIAHETHI, 3BE37bI, CoHITe.

buonorus: ¢orocunTes, Apixanue, Ouocepa, IKOCHCTEMa, MHHEpAIbHBIC YIO0OpEHUs, MHUKPOIJIEMEHThI, MAaKpPO3JIEMEHTHI,
MMUTATEIbHBIE BEIIECTBA.

I'eorpadust: atmocdepa, runpocdepa, MEHEPATBI, TOPHBIE TTOPOBI, TIOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, BOAHBIC PECYPCHI.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 1O XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE PE3yNBTATHI OCBOSHHS IMPOIPaMMBI OCHOBHOTO OOIIEro 0Opa30BaHMS JTOCTHTAIOTCS B XO/€ OOYUEHHsI XMMHH B
€IMHCTBE y4EOHOW M BOCHHTATENBbHOW [ESITENPHOCTH B COOTBETCTBHM C TPAJUIMOHHBIMH POCCHHCKHMH COLMOKYIBTYPHBIMH H
JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, NPUHATHIMH B OOIIECTBE NpaBHJIaMH W HOPMaMH ITIOBEIECHUS M CIIOCOOCTBYIOT IIpOIECcaM
CaMOITO3HAHHS, CAMOPA3BUTHS M CONMAIIU3AINN 00yJatomumXcsl.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCSl PYKOBOACTBOBATHCS CHCTEMOW MO3UTHBHBIX IIEHHOCTHBIX
OpPHUEHTALNH U PACIIUPEHUE OMbBITA JSSITENBHOCTU HA €€ OCHOBE, B TOM YHUCIE B YACTU:

1) DaTPHOTHYECKOr0 BOCIIUTAHUS:



LIEHHOCTHOIO OTHOILEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY U HAYYHOMY HACIEIUIO, IOHUMAaHUS 3HAUYCHHUS
XMMHUYECKOH HayK1 B )KU3HH COBPEMEHHOT0 00IIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM HH(OpManuel o IIepeoBbIX TOCTHKEHHUSIX
1 OTKPBITHSAX MHUPOBOM M OTEUECTBEHHON XMMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOICTBE MUpa U 00IIEeCTBa;

2) rpaKIaHCKOr0 BOCIUTAHUS

NIPEACTAaBICHUS O COLMAJBHBIX HOPMAaX M IPaBWIAX MEKINYHOCTHBIX OTHOIICHWH B KOJIJIEKTHBE, KOMMYHHKaTHBHOU
KOMITETEHTHOCTH B OOIIIECTBEHHO ITOJIE3HOM, yaeOHO-HCCIeI0BaTeNbCKOM, TBOPUECKOM U IPYIUX BHAAX AEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM MAEATEIBHOCTH TPH BBHINOIHEHHHM Y4eOHBIX, IMO3HABATENBHBIX 3a/1a4, BBIMOJHEHHH XHMHYECKUX
SKCIIEPUMEHTOB, CO3/IaHMM YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIM B IIpOIlecCe 3TOH ydeOHOU
JIeSITETbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHNE U MTOCTYIKM CBOMX TOBAPHILEH ¢ MO3UIMK HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4€TOM OCO3HAHUSA MOCIIEACTBUN TIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA !

MHUPOBO33PEHYECKUE TPEACTABIECHUSI O BELIECTBE M XHUMHMYECKOH peakIMM, COOTBETCTBYIOIIHME COBPEMEHHOMY YPOBHIO
PasBUTHS HAyKH W COCTaBJISIOUINE OCHOBY ISl NMOHMMaHHS CYI[HOCTM HAy4YHOW KapTHHBI MHUpA, IPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHs IPHUPOABI, B3aUMOCBS3AX YEJIOBEKa C NPUPOAHOM cpeaod, O poIM XHUMHUM B IO3HAHMU 3THX
3aKOHOMEPHOCTEH;

MO3HABaTENbHbIE MOTUBBI, HAlpaBJICHHbIE Ha IOJyYE€HHE HOBBIX 3HAaHMH MO XHMHH, HEOOXOAMMBIE ISl OOBSCHEHUS
HaOIIOJaeMBIX TPOLECCOB M SIBICHWM, MO3HABATENbHON, WH(OOPMALMOHHOW M YHTATENLCKOW KYJIBTYpHl, B TOM YHCIIE HaBBIKOB
CaMOCTOSITENILHOM paboThl C Y4EeOHBIMHM TEKCTaMM, CHPAaBOYHOM JIMTEpaTypod, JOCTYITHBIMH TEXHHUYECKHMMH CPEACTBAMU
MH(OPMAaIMOHHBIX TEXHOJIOT U]

uHTEpec K OOyYeHHIO M TO3HAaHUIO, JFO003HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CamMoOOpa30BaHHWIO, NMPOEKTHOH H
HCCIIEIOBATEIBCKON IS TETBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH M YPOBHS 00y4YEHUsI B JaIbHEHIIIEM;

4) popMupoBaHHS KYJbTYPHI 310POBbI:

OCO3HaHHE LIEHHOCTH J>KWU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKM Ha 370pOBBIA 00pa3 >KH3HH,
OCO3HaHHE TIOCIIENCTBUHA M HENPUSATHE BPEAHBIX IMPUBBIYEK (YHOTpEONEHHs aNKOroyis, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH
coOJTI0/IeH s TIpaBJI 0€30MaCHOCTH MPH 00pPAIIEHUH ¢ XMMHUECKUMHE BEIIECTBAMH B OBITY U peajbHON JKU3HHU;

5) TpyaoBoro BocnuTaHus:

UHTEpeC K MPAKTUUECKOMY U3Y4YEHHIO MpodeccHii U Tpyda pa3sIMuHOro poja, yBaKEHHE K TPYAY M pe3ylbTaTtaM TPYAOBOI
JEeATEeIbHOCTH, B TOM YHCIE Ha OCHOBE INPUMEHEHHMS NPEIMETHBIX 3HAHWUHM O XMMHH, OCO3HAHHBIH BHIOOp HHIMBUIYaJIbHOM
TPAaeKTOPUH NPOJOIDKEHUS 00pa30BaHUs ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUHM, OOIIECTBEHHBIX MHTEPECOB U
HOTPEOHOCTEH, YCIEIHOH NPOPecCHOHAIBHON NEATENBHOCTH U Pa3BUTHA HEOOXOOMMBIX YMEHHMI, TOTOBHOCTh aIalTHUPOBAThCA B
po¢ecCHOHAILHON Cpene;

6) 9K0JIOTHYEeCKOro BOCHUTAHUS:

9KOJIOTMYECKH LeJIeco00pa3Hoe OTHOLIEHHE K NPUPOJAEC KaK HCTOYHHUKY JKH3HM Ha 3eMiie, OCHOBE €€ CyIeCTBOBAaHMS,
NOHMMAaHUe LEHHOCTH 370pOBOro M Oe30macHOro oOpasa XKHM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 37I0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHNS TIPaBUJI OE30IIaCHOTO MOBEASHUS ITPpU paboTe C BELIeCTBAaMH, a TAKKE B
CUTYaLUsIX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH NPUMEHATh 3HAHWSA, IOJIydaeMble NPU M3YYCHHHM XHMHH, U PEIICHHUs 3alad, CBS3aHHBIX C OKpYKaromlei
TPUPOIHOM CPeOi, IS MOBBIIEHHS YPOBHS SKOJIOTHYECKON KyIbTYpPhI, OCO3HAHHA TII00aIBbHOTO XapaKTepa SKOIOrHYECKHX IpodieM
U ITyTeH UX PELIeHHs MOCPEICTBOM METOI0B XUMHH, SKOJIOTHYECKOT 0 MBIIIJIEHHs], YMEHUS PYKOBOJICTBOBATHCS UM B TIO3HABATEIILHOM,
KOMMYHHMKaTUBHOM U COLMATIbHON NPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMEeTHBIX PE3yNbTaToOB BBIACISIOT 3HAYNMBbIE U1 (YOPMHUPOBAHUSI MUPOBO33PEHHUS OOIEHAYIHBIE TOHSITUS
(3aKkoH, Teopus, IPUHIMII, THIIOTE3a, (aKT, CHCTEMA, MPOLECC, SKCIIEPUMEHT M APYTO€.), KOTOPBIE HCIOIb3YIOTCSI B €CTECTBEHHO-
HAyYHBIX y4EOHBIX NpPEAMETaxX M IO3BOJIIOT Ha OCHOBE 3HAHWI M3 3THX NPEIMETOB (OPMUPOBATH MPEACTABICHUE O IETOCTHON
Hay4YHON KapTHHE MMpPA, U YHUBEpCAJbHbIE ydeOHbIE NEHCTBUS (TIO3HABATENbHBIC, KOMMYHHUKAaTHBHBIE, PETYIATHBHBIE), KOTOPHIE
obecrieunBaroT (GOpMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIBHOMY IUIAHUPOBAHHIO M OCYIIECTBICHHIO YIeOHOH AesTEILHOCTH.

ITo3HaBaTe/bHBIE YHUBEPCcAJIbHbIE YUeOHbIe JeiicTBHS

Ba3oBble Jiornueckue AeCTBUA:

YMEHHS HCIIOIB30BATh MPHEMBI JIOTHYECKOT'O MBIIIJICHHUS TPH OCBOGHWM 3HAHMWIL: pPacKpBIBAaTh CMBICI XUMUYECKUX TTOHATHH
(BBLIENATH UX XapaKTEPHBIE IPU3HAKH, YCTAaHABIMBATH B3aNMOCBSA3b C APYTUMH HOHITHSMH), HCIIOIb30BATh NOHITHS 151 O0BSICHEHUS
OTAEIBHBIX (PaKTOB U SABJICHUH, BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KITACCU(PHUKAIIMN XMMUYECKUX BEIIECTB M XUMHUYECKUX PEAKIIUH,
YCTaHaBIIHMBATh MPUYHUHHO-CIICICTBEHHBIE CBSI3M MEXAY OOBEKTAMH H3y4EHUs], CTPOUTH JIOTMYECKHE PACCYXIEHHUS (MHAYKTHBHBIC,
JIeTyKTUBHBIE, TI0 aHAJIOTHH), AEJIATh BBIBOJIBI M 3aKITIOUCHNS;

YMEHHE MPUMEHATH B MPOIECCE MTO3HAHMS MOHATHS (IPEIMETHBIC 1 METapeMETHbIE), CHMBOIMYECKUE (3HAKOBBIE) MOACIH,
HCTIONIb3yeMbIE B XUMUH, IIPE0OPA30BHIBATH IIMPOKO ITPUMEHSEMBIE B XUMUH MOJICIIbHBIE IPE/ICTABICHIUS — XUMHYECKUH 3HAK (CHMBOI
3JIEMEHTA), XUMHI4ecKas popMylnia ¥ ypaBHEHHE XUMHUYECKOH pPeaknny — MPU pelIeHNH YIeOHO-TI03HaBaTENbHbBIX 33/1a4, C YUYETOM 3THX
MOJICTIBHBIX ITPEACTABICHNH BBISABISTH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKHA H3y4aeMbIX 00BEKTOB — XUMHIECKHX BEIIECTB 1
XMMHUYECKHX PEaKIi, BEISIBISATH 00IINEe 3aKOHOMEPHOCTH, IIPUYHUHHO-CIICICTBEHHBIE CBSI3U U IIPOTUBOPEUHS B N3y4aeMBbIX Mporeccax
U SIBIICHUSX.

Ba3zoBble ucciieqoBaTe1bCKie 1eHCTBHS



YMEHHE HCIIOIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4yeCTBE WHCTPYMEHTA IIO3HAHUS, a TaKKe B KadeCTBE OCHOBBI IS
(opMHUpPOBaHUS THIIOTE3HI TI0 IIPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CY)KIECHHI;
MIpUOOpETEHNE OIIBITA 110 IUIAHUPOBAHHIO, OPTAHNU3AINN U TIPOBEICHHUIO YUEHNYECKUX IKCIIEPUMEHTOB, YMEHIE HAOII01aTh 32
XOJIOM TIPOIIecCa, CaMOCTOATENFHO IPOTHO3HMPOBATH €r0 PEe3yibTaT, (OpPMYIUPOBAaTH OOOOMICHMS M BBIBOABI IO pe3yjibTaTaM
MIPOBEAEHHOTO OIIbITA, HCCIIEJOBAHMS, COCTABIISITH OTUET O MPOJIeNIaHHON padore.
Pabora ¢ uadopmanueii:
YMEHHE BBIOWpATh, AHAJIM3UPOBATH W HMHTEPIPETHPOBaTh HH(MOPMAIMIO pPa3IMYHBIX BUAOB W (OPM MpeACTaBIICHHS,
MOITYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (Hay4HO-TIOMYIISIPHAs JIUTEpaTypa XMMHUYECKOTO CO/IEPIKaHUsI, CIIPaBOYHbIE ITOCOOUS, PECypChl
WHrepHeTa), KpUTHYECKU OLIEHUBATH IPOTHBOPEUNBYIO M HEJIOCTOBEPHYIO HH(OPMAIHIO;
yMEHHE TIPUMEHSATh PAa3JIMYHbIE METOABI M 3alpOChl NPH IMOUCKE W 0TOOpe MH(OPMAIMM W COOTBETCTBYIOIIMX JaHHBIX,
HEOOXOAMMBIX JUIS BBITIONHEHUs] y4eOHBIX M TO3HABAaTENbHBIX 33/ad ONpPEElIEHHOro THIA, NpHOOpEeTeHHe ombITa B olnactu
UCIIONIb30BaHMsl MH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJaJIeHUE KYJIbTYPOH aKTHBHOIO HCIIOJIb30BAHMS Pa3IUYHBIX
TIOMCKOBBIX CHCTEM, CaMOCTOSITETIbHO BHIOMPATh ONTHMANBHYIO (hopMy NpeicTaBiIeHus] HHQOpMAaU ¥ WLTIOCTPUPOBATH pellaeMble
3a[]aui HECIIOXKHBIMH CXeMaMHU, AnarpaMMaMu, IpyrumMu opMaMu rpadvki M UX KOMOMHAIUSIMH;
yYMEHHE UCIOJIb30BaTh M aHAIM3UPOBATH B TIPOIecce YueOHOW M UCCIIeA0BATENbCKON EITENbHOCTH HH(POPMALIUIO O BIMSHUH
MIPOMBILIIEHHOCTH, CEIBCKOI0 X03SICTBA U TPAHCIIOPTa Ha COCTOSIHUE OKPYIKAIOIEH MPUPOIHON Cpebl.
KoMMmyHuKaTHBHBIE YHHBEpCAJIbHbIE YUeOHbIE TeiiCTBUSI:
YMEHHMS 33J[aBaTh BOMNPOCHI (B XOj€ Auayiora W (WIM) AUCKYCCHH) TIO CYIIECTBY OOCYXJaeMOi TeMbl, (popMyIHpoBaTh CBOU
MIPE/IJIOKEHHsT OTHOCHTENIFHO BBITOTHEH U ITPEATI0KEHHOH 3a/1auu;
YMEHHSI TIPE/ICTABIISITH MOJYYEHHBIE PE3YJbTaThl TIO3HABATENLHON JEATEIbHOCTH B YCTHBIX M IMUCBMEHHBIX TEKCTaX; NeaTh
NIPE3EHTAIMIO0 PE3YIbTATOB BBIMOJHEHHS XHMHYECKOTrOo OJKCIepuMeHTa (J1abopaToOpHOro OmbITa, JIabOpaToOpHOW padoThl MO
UCCIIEZIOBAHUIO CBOWCTB BEIIECTB, y4€OHOTO MPOEKTA);
yMeHHs1 yueOHOTr0 COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI! MI03HABATEILHOM U HCCIIEI0BATEIbCKOM IEITEIbHOCTH ITPH
pELIeHNH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Yu€Ta OOIIMX MHTEPECOB M COTIACOBAaHHS MO3WIMK (0OCYXJEHUS, 0OMEH MHEHHSIMHU,
«MO3TOBbIE IITYPMBbI», KOOPJIMHAIMS COBMECTHBIX JCHCTBHIM, ONpe/esieHue KPUTEPHUEB MO OIIEHKE KauecTBa BBIOJIHEHHOW paboThl U
Jpyrue).
PeryasiTHBHbIE YHUBEpPCcAJIbHBIE YUeOHbIE NeiicTBHSI:
YMEHHE CaMOCTOSATEIBHO OIpeNeNsiTh LENu JAeATeIbHOCTH, IIJIAaHUPOBATh, OCYLIECTBIATh, KOHTPOJIMPOBAaTH M IPU
HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICSTEIBHOCTh, BbIOMpaTh Haubonee A(PQeKTUBHbIE CIOCOObI pelieHUss Y4eOHBIX U
MI03HABATENbHBIX 33J[ay, CAMOCTOSITENIbHO COCTaBIIATh MM KOPPEKTUPOBATh MPEIOKCHHBIN allrOPUTM AEHCTBUI NMPU BBHINOIHEHUU
3afaHuil ¢ y4€TOM MONY4eHHS HOBBIX 3HAaHMH 00 M3ydaeMbIX OOBEKTaX — BELIECTBaX M PEAKUUsX, OLEHHBATh COOTBETCTBHE
MOJIY4EHHOTO Pe3yIbTaTa 3asBICHHON 1I€/IH, YMEHHE UCIIOIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, NIPEJIaraéMble B YCIIOBUU 3a/1aHUM.
INPEAMETHBIE PE3YJIbTATbBI
B cocraBe mpegMeTHBIX Pe3yJabTaTOB MO OCBOGHHUIO O0S3aTENBbHOIO CONCP)KAHUS, YCTAHOBJICHHOTO AAaHHOW (enepanbHOH
paboueii IporpaMMoi, BEIIEIIAIOT: OCBOSHHBIE 00YYarOIIMMHUCS HayqHbIe 3HAHHS, YMEHUS U CIIOCOOBI AHCTBUH, crienupuyecKue s
IpeaMeTHOH 00nacTH «XUMUs», BHOBI NEATEIBHOCTH II0 MOTYYSHUIO HOBOI'O 3HAHWS, €r0 HHTEPIpeTallld, NPeoOpa3OBaHUIO H
NPUMEHEHHIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYALHSIX.
K konmy oOyuenus B 8 kiacce mpexMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y
00yJaIONIUXCsl YMEHUIA:
®  DACKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX IOHSTHH: aToM, MOJIEKYyNla, XUMHYECKHH 3JE€MEHT, IPOCTOE BEIIECTBO,
CJIOXHOE BEIECTBO, CMECH (OIHOPOIHAs M HEOAHOPOHAs), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAcCa, MACCOBAst JOJIA XUMHUYECKOTO 3JIEMEHTA B COEJMHEHNH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOT, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKHCIICHHUS, XUMHYECKas peakiys, KIacCU(pHUKaInsI
PEaKLuii: peakuy COSTMHEHHS, PEaKIIMU Pa3JIOKEHNUS, PEaKIK 3aMEICHHS, PEaKIMi 0OMEHa, 3K30- U SHAOTEPMHUUECKHE
peakiyy, TEIIoBOH 3(QEeKT peakiuy, SIpo aToMa, JJIEKTPOHHBIH CJIOH aToMa, aTOMHas OpOWTajlb, pamiyc aToma,
XMMUYECKas CBA3b, MONAPHAS U HENOJSIPHAs KOBAJICHTHAsI CBA3b, NOHHAS CBS3b, MOH, KATHOH, AaHUOH, PACTBOP, MaccoBas
JIOJIS BelecTBa (TPOIEHTHAS! KOHIICHTPAIHS) B PaCTBOPE;

®  WUIIOCTPUPOBATH B3aHMMOCBS3b OCHOBHBIX XUMHYECKNX MOHSITUI M MPUMEHSTH 3TH MOHATHSA TP ONMCAHWH BEIIECTB U UX
MIPEBPALLEHUIA;

®  WCIIONB30BATh XMMHUECKYIO CHMBOJIMKY AJISI COCTABICHUS (DOPMYIT BEIIECTB ¥ YPABHEHNH XUMHIECKHX PEaKIUi;

®  OIpEAETATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COCIMHCHHUSX, CTCTICHb OKHCIICHMS 3JIEMEHTOB B OMHApPHBIX
COEIMHEHMSX, ITPUHAUISKHOCTD BEHIECTB K ONpENeNEHHOMY KJIACCY COEAMHEHUH 1o (hopMynaM, BUJl XUMUYECKOH CBSI3U
(KoBaJIleHTHAsI M NOHHAsT) B HEOPTAHWYECKUX COCANHEHNUSX;

e packpbiBath cMmbicn Ilepuonmueckoro 3axona Jl. VM. MenaeneeBa: OeMOHCTPUPOBaTh MOHMMAaHHE MEPUOIUYECKOM
3aBHCHMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT MX MONOKeHus B [lepromiueckoil crucreme, 3aKOHOB COXPAHEHHUS MACCHI
BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YI€HHs, 3aKOHa ABOTaJpo;

®  OIIMCHIBATH M XapaKTepu30BaTh Tabimnunyto Gopmy Ilepronmaeckoil cHCTeMbl XUMUYECKHUX 3JIEMEHTOB: Pa3IN4aTh IIOHATHS
«rnaBHas noArpymma (A-rpymma)» u «modounas noarpymmna (b-rpynma)», maneie m GonbInpe Mepuoibl, COOTHOCHTH
o0o03HaueHns, KOTopble uMeroTesl B Tabnmie «Ileprommueckast cucrema xuMudeckux snemeHtoB J[. M. MenneneeBa» ¢



YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHYECKUX JJIEMEHTOB (COCTaB ¥ 3apsi SApa, 001Iee YHCIIO AIEKTPOHOB
U pacripeielieHue UX I10 JIEKTPOHHBIM CIIOSIM);

KJaccU(UIIMPOBaTh XUMHUYECKHE SJIEMEHTHI, HEOPTaHWYECKHE BEHIECTBA, XMMHUUYECKHE peakiuu (10 YMCIy W COCTaBy
YYaCTBYIOUIHMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3PQEKTY);

XapakTepru3oBaTh (OMHCHIBATH) OOIIME XMMUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOITBEPKAAsl OIMCaHHE
IIpUMepaMy MOJIEKYIISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHYECKIX PEaKIINii;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCMOCTH OT X KaUECTBEHHOI'O COCTaBa, BO3MOXKHOCTH ITPOTEKAHUS XUMHYECKUX
MIpeBpallleHUH B PA3IMYHBIX YCIOBHSAX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYISPHYIO M MOJIAPHYEO Macchl BEIIECTB, MACCOBYIO JIOJK0 XUMHUUYECKOTO AJIEMEHTa IO
(hopMyse coenHEHUsI, MaCCOBYIO JOJIIO BEIECTBA B PACTBOPE, NPOBOJUTH PACUYETHI TI0 YPAaBHEHUIO XMMUYECKOH pEeaKIiH;

NPUMCHATH OCHOBHBLIC OI€palun MBICIIMTEILHOM JACATCIBbHOCTH — aHaliu3 MW CHUHTC3, CpPaBHCHUC, O606I_HGHI/IC,
CcucreéMaTu3anulo, Knaccmbm(aumo, BBISIBJICHUE TMMPUYUHHO--CIICCTBCHHBIX CBsI3EH — T U3yUCHUS CBOMCTB BCHICCTB U
XUMHWYCCKHUX peaKHHﬁ, C€CTCCTBCHHO-HAYUYHBIC METOAbI ITO3HAHUA — Ha6J'IIOZ[€HI/Ie, HN3MEPCHUE, MOIACINPOBAHUC,

9KCTICPUMEHT (peasbHbIA U MBICICHHBIN);

CIleIoBaTh TMPABUIIAM TIOJb30BAHUS XHMUYECKOW IMOCYIO0il M 71ab0paTOpHBbIM O00OpYJIOBaHHEM, a TakKe IpaBHIaM
oOpallieHusi ¢ BEIECTBAMH B COOTBETCTBHU C MHCTPYKIMSAMHE MO BBIMOJIHCHHIO Ta0OPAaTOPHBIX XUMHYECKHUX OIBITOB IO
MONTYYEHHIO ¥ COOUPAHUIO Ta3000pa3HbIX BENMIECTB (BOIOPOIA U KUCIOPO/a), MPHUTOTOBICHHIO PACTBOPOB C OMPEICTEHHOM
MAacCOBO# T0JIell pacTBOPEHHOIO BEIECTBA, MIAHUPOBATH M MPOBOJUTH XUMHIECKHE IKCIIEPUMEHTHI MO PACTIO3HABAHHUIO
PacTBOPOB HIENOYEH U KHCIIOT C IIOMOIIIBIO HHIUKATOPOB (JaKMYC, (heHON(pTAICHH, METUIIOPAHXK U IPYTHUE).

K koniy of0yueHust B 9 Kjacce mpeaMETHbIE pe3ylbTaThl Ha 0Aa30BOM YPOBHE JOKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y
00y4aroNIXCcsl YMEHUIA:

PacCKpbIBaTh CMBICII OCHOBHBLIX XHUMHYCCKHUX TOHATUHN: XMMHYCCKHUI 3JIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHHOH,
NPOCTOE BEIIECTBO, CIIOHOE BEIIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPHULATENBHOCTh, CTENEHb OKUCICHUS, XUMHYECKas
peaxiys, XUMHUYECKas CBs3b, TEIUIOBOH J((EKT peakiud, MOjb, MOJSPHBIA 00BEM, pAacTBOP, 3JICKTPOJIMTEI,
HEJIEKTPOJIUTHI, HJIEKTPOIUTUYECKAs TUCCOLUAIINS, PEaKIIMi HOHHOTO OOMEHa, KaTallu3aTop, XUMHUYEeCKOe paBHOBECHE,
O6paTI/IMBIC )51 HCO6paTI/IMI)Ie pC€aKkun, OKHUCIHUTEIbHO-BOCCTAHOBUTEIIbHBIC PCAKIMH, OKHUCIHUTCIb, BOCCTAHOBUTCIIb,
OKHCJIEHHE U BOCCTAHOBJICHUE, aJUIOTPOIHs, aM(pOTEpHOCTh, XMMHUYECKask CBs3b (KOBAJCHTHAs, HOHHAS, METaJIMYecKast),
KpHCTaJUIMUECKash PElIETKa, KOPPO3Ms METaJIOB, CIUIABbl, CKOPOCTh XMMHYECKOH pEaKLuH, MpeNesbHO JIOMyCTHMAast
xonHnenTpauus [1/IK BemecTsa;

WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHH U MIPUMEHATH 3TH MOHATHS NPU OMHCAaHUU BELIECTB U UX
NIPEBPALLEHUI;

HCIIONB30BAaTh XUMHUYECKYIO CHMBOJIUKY [UISL COCTABJICHUS ()OPMYIT BEIIECTB M ypaBHEHUH XMMHUYECKHX PEaKInii;
OIIPEJICIATh BAJICHTHOCTh M CTENCHb OKMCICHHMS XHMHUYECKMX OJJIEMEHTOB B COCAMHEHHUSX Pa3JIMYHOIO COCTaBa,
MPUHAUISKHOCTD BELIECTB K ONPEAENEHHOMY KIacCcy COSIMHEHHH Mo (GopMynaM, BUI XUMHYECKOH CBA3U (KOBaJeHTHas,
WOHHasl, METAJUIMYecKas) B HEOPTaHWYECKUX COCAMHEHMSX, 3apsi] MOHA 0 XMMHYECKOH (opMmyle, XapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COEIMHEHUH, TUI KPUCTAIUTMUECKON PEIIETKH KOHKPETHOTO BELIECTBA;

packpeiBaTh cMbica Ilepuonmueckoro 3akona [I. M. MenneneeBa U AEMOHCTPUPOBAaTh €r0 INOHMMAHUE: ONMUCHIBATH U
XapakTepu3oBaTh TabauuHyto Gopmy [lepnogudeckoil cHCTeMBbl XUMHUYECKHX SJIEMEHTOB: Pa3iuyaTh IOHATHS «TJIaBHAS
noarpymma (A-rpynma)» u «nodounas noxarpynna (b-rpymma)y, Manbsie u 00JbIIHe EPUOABI, COOTHOCUTH 0003HAYECHUS,
KOTOpBIE HMMEIOTCS B TNEPHOIMYECKON TaOnuie, ¢ YHCIOBBIMH XapaKTePUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX
2JIEMEHTOB (COCTaB U 3apsi siapa, odIiee YHCII0 SJIEKTPOHOB U paclpeefieHHe WX IO AIIEKTPOHHBIM CJIO0SM), OOBICHATH
o0IMe 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB 3JIEMEHTOB M MX COSAMHEHHI B Tpeaenax MajbIX HEpPHOJOB M IJIABHBIX
MIOATPYIII C YIETOM CTPOEHUS X aTOMOB;

KIIaCCU(HIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHWYeCKHe BEUIeCTBA, XUMHYECKHE PEakuuH (IO YUCIYy M COCTaBY
YYacTBYIOUIMX B PEAKUUM BEIIECTB, IO TEMIOBOMY 3(QEKTy, MO HM3MEHEHHIO CTEIEHEH OKHMCIEHUS XUMHYECKHX
3JIEMEHTOB);

XapaKTepu3oBaTh (ONMUCHIBATH) OOIIME W CIEHU(HISCKHE XHMHYECKHE CBOWCTBA NPOCTHIX W CIOXHBIX BEIIECTB,
TIOATBEPXK/1as ONMMCAHNE PUMEPAMHU MOJIEKYIISIPHBIX ¥ HOHHBIX YPABHEHNH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;
COCTaBIISITh YPAaBHEHHS SJIEKTPOINTHIECKON ANCCONMAIINH KHUCIIOT, IETOYeH 1 COJIEH, TIOJTHBIE U COKPAIIEHHbBIE YPaBHEHUS
peaknuii MOHHOrO OOMEHa, YpPAaBHEHMS pEaKIWH, MOATBEP)KIAIOUINX CYIIECTBOBAHME TE€HETHUECKOH CBA3H MEXIY
BEIIECTBAMH PA3IMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTH OKHCIHUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKINI IOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOrO OanaHca
3TUX peaKuuil;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS XHMHUYECKHX
TIPEBPAIICHUH B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYSIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB, MACCOBYIO JIONIO XMMHUYECKOTO AJIEMEHTa II0
(opMyne coennHEeHHsI, MaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XMMHUYECKOH pEeaKInm;



co0JTI0/1aTh ITPpaBMIIa MTOJIB30BAHNS XUMUYECKOH ITOCY0H 1 1ab0paTOpHEIM 000pyJOBAaHHUEM, a TAK)KE IIPaBMiIa 0OpameHus
C BEIECTBAMH B COOTBETCTBUY C MHCTPYKIMSMU IO BBIOJTHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB TI0 TIOyYESHUIO U
coOMpaHUIo ra3000pa3HBIX BENIECTB (AaMMHUaKa 1 YIJIEKHCIIOTO ra3a);

MIPOBO/INTH PEAKIUH, IMOJATBEPKIAIOIINE KAaueCTBEHHBIH COCTAaB pa3NIMYHBIX BEIIECTB: PAaCIO3HABATh OMBITHBIM ITYTEM
xJopua-, OpomMua-, Moaua-, kapooHat-, docdar-, cuuKar-, cynbdar-, THIPOKCUI-HOHBI, KATHOHBI aMMOHHS W HOHBI
N3Y4YEHHBIX METAIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTENBHON JEeATeJIbHOCTH — aHajlk3 W CHHTE3, CpaBHEHHE, 000O0IIeHHe,
CHCTEMAaTH3alINIO, BHISIBIICHAE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JUIsl N3y4eHHs CBOMCTB BEIIECTB U XUMHUECKUX PEaKIIUM,
€CTECTBEHHO-HAYUHBIE METOZbI ITO3HAHWS — HAONIOJIEHWe, M3MEpEHHE, MOJEIMPOBAHUE, DKCIIEPUMEHT (pEalbHBId U
MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosanuecTBo yaco
Ne n/mn HaumMeHOBaHUe Pa3/ieJioB U TEM MPOrPaMMbl K S 1 JJICKTPOHHbIC (NPPOBLIC)
2 pasj porp Beero OHTPOJIbHBIC pPaKTHYeCKHe 0BPaz0BATEBHBIE PecypChI
padoThI padoThI
Paznea 1. llepponayajibHble XUHMHYECKHE TOHATHS
11 XuMust — Ba)kHast 00JIaCTh €CTECTBO3HAHUSI U TPAKTUIECKON 5 5 bubanorexa [JOK
' JICATENHLHOCTH YelIOBEKa https://m.edsoo.ru/7f41837c
1.2 BemectBa u xuMu4yeckue peakiyuu 15 1 ESS?‘?/?EZ?S&)?’E/? f41837¢
Hroro no pazueny 20
Paznen 2. BaikHeiilmme npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcumax 6 E{tlgg'?fr;e(ﬁscligﬁﬂ £41837¢
2.2 Bonopoa.[loHsTre 0 KUCIOTaX U COMSIX 8 1 EES:?/??;&&%E/? £41837¢
2.3 Bona. Pacteopsl. [lonstue 00 0cHOBaHHUSIX 5 1 1 E’E}Ig?‘lffr;e;;scliﬁ’}éﬂ £41837¢
2.4 OCHOBHBIE KJIACCHI HEOPTAHUIECKUX COSTUHEHUN 11 1 1 Eggg'lldl()n:eﬁscli)orﬁ/? £41837¢
HUroro no pazneny 30
Paznen 3. [lepnonuueckuii 3akon u [lepuognyeckas cucrema xumudeckux 31eMmenToB JI. U. MenneneeBa. Ctpoenue atomoB. Xummuieckasi cBsizb. OKHCINTEILHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUU
31 [lepruonuueckuii 3akoH u [lepronnyeckas cucrema 7 bubnunoreka [JOK
) xumudeckux snemenToB [I. Y. Mennene-eBa. CtpoeHne aToma https://m.edsoo.ru/7f41837¢
32 Xumudeckast cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE 8 1 bubmmoteka LIOK
' peaKImu https://m.edsoo.ru/7f41837c
bubanoreka [JOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmiorexa LTOK
P P https://m.edsoo.ru/7f41837¢
OBIHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 4 5

TEMATHYECKOE IIVIAHUPOBAHUE C YYETOM PABOYEM ITPOT'PAMMBI BOCIIUTAHUSA 8 KJIACC

Ne HaumeHoBaHue pa3ieioB KosnuecTBO | DJIeKTPOHHBIE y4eOHO- JesITeJLHOCTH YUUTEJISI C Y4eTOM padoyeil mporpaMMbl BOCIMTAHUSA
MPorpaMmsbl 4acoB MeToAnYecKHe MaTepHaJbl
1 Paszzen 1. [lepBonauanbHbIe 20 https://www.yaklass.ru/
XUMHYECKHE TMOHSTHS https://resh.edu.ru/
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2 Pazgen 2.  Baxueiimue 30 http://www.edu.ru/ ® YCTaHABIIMBAThH JOBCPUTEIHHBIC OTHOIICHUI MEXIY YUUTEICM H YICHUKAMHU, CIIOCOOCTBYIOIIHX
MPE/ICTABUTEITH https://uchi.ru/ MO3UTUBHOMY BOCIPHSTHIO YUAIIUMHUCS TPeOOBAHU U POCKO YUUTENs, aKTUBU3AIMU HX
HEOPTaHMYECKUX BEIIECTB https://foxford.ru MO3HABATENBHON JIeATENbHOCTH;

3 Paznen 3. Ilepmomnmueckuii 15 prosv.ru  MOOYX/IaTh IKOJIBHUKOB COOJIIOIATh HA YPOKE OOIIENPUHSTHIE HOPMBI IOBEACHHS, TIPaBIIa
3akoH U llepuonuueckas spheres.ru ) ) OOIIEHNS CO CTAPIIMMH (YIUTENSIMH) U CBEPCTHUKAMH (IIKOJIBHUKAMN);

CHCTEMa XMMUYECKUX http_s./ / edsoo_.ru/ Metodicheski | o npusnexars BHIMAHKE IIKOIBHIKOB K IEHHOCTHOMY ACIIEKTY U3Y4aeMBbIX HA YPOKE SBIICHHIA,
SJIEMEHTOB . . e_videouroki.htm; yueGubie OpraHM30BHIBATE PabOTY JETEH ¢ COIMANBLHO 3HAUNMON HH(pOpMAaIHel — 00CYKIaTh,
MeHﬂeHeeBa. CTpoeHI/Ie OCOOMS: BBICKA3bIBATh MHCHUE:
. - b
aTOMOB. XMMHYECKasl CBA3b. https://edsoo.ru/Metodicheski | o ycnonszoBats BocITaTENBHELE BO3MOKHOCTH CONEPIKAHIS yIeGHO0 IPEAMETa Yepes
OxuenurensHo- E_DO/S/Obrzya_l'_V-htm JIeMOHCTPALHIO JIETSAM IIPIMEPOB OTBETCTBEHHOTO, TPAKIaHCKOTO IOBEJECHNS, IPOSIBIICHHS
BOCCTaHOBUTETILHBIE ttp://school- 4EeTIOBEKOMIOOHS U J0OPOCEPAECUHOCTH;
- 2
pearun gollg_ctlotg.egu 'Or/U/ (Stalgg/ rubr/ | coco6eraoBaTh poheCCHOHATIEHOMY CaMOOIPEIETEHUIO IIKOILHUKOB
h?['tj J_G;?t_(;S 0 ?(5 _St ts/bi ® IPUMEHSATh Ha YPOKE HUHTEPAKTUBHBIE (POPMBI pabOTHI: HHTEIIEKTYaIbHBIE UTPHI,
riII[iJiS 'm\;' henoiliJrO I.NEVIess/bie JIMIaKTHYECKHH TeaTp, TUCKYCCUH, pabOThI B Iapax u Jp.;
riffri-magnni- N
- - . OPraHU30BHIBATH IIE(PCTBO MOTHBUPOBAHHBIX U APYAHUPOBAHHBIX YUAIUXCS HAT UX
shchielochnoziemiel-nyie- p ¢ P . PYHP ya
mietallv-1 himl HEYCIIEBAIONMMHU OHOKIACCHUKAMM,
mietally-1.ntml o
. ® HCIIOJIb30BaHHE KPAaeBEIUECKOr0 MaTepraa Py HAIIOIHEHUH YPOKa M JOMAIIIHUX 3aJaHuH
http://www.myshared.ru/slide/ pacaei P P P A A
650294/ ® UHUIHUUPOBATH U NNOAACPKUBATH I/ICCJ'ICZIOBaTeJ'IBCKy}O n HpOCKTHyIO JCATCIBbHOCTD IIIKOJIBbHHUKOB
® OpraHu3arys OOIICHHS
o (hopMHUPOBaTh U Pa3BMBAThH HABBIKH, 3HAHUS O 3JI0POBOM 00pa3e KHU3HH
® AKTUBU3UPOBATH l'[O3HaBaTeJ'IbHyIO AKTUBHOCTb
® [TOKa3bIBATH O0YYAIOMIMMCS CBSA3b MPEAMETa C HCTOPUEH U MPAKTUIECKAM MMPUMEHEHHEM B
KHU3HH
® HAYYHTH YUYAIINXCS AHAJM3UPOBATh, CPABHUBATH, KOHKPETH3UPOBATh M MPEICTABIIATH 00pa3HO
BEITMYMHBI U (HaKThI, OTHOCSIIHECS K SKOHOMHIECCKHUM SIBJICHHSM, SBJICHHSM COIHATBHON H
OOII[ECTBEHHOM KHU3HH.
9 KJIACC
KosaunuecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U TeM MPOrpamMmbl K I JaieKTponnbie (uPpoBLIE)
n/n p porp Bcero OHTPOJIbHBIE PaKTHIECKHe o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Paznea 1. BemecTBO M XMMHUYeCKHe peaKIIUN
11 [ToBTOpeHue n yrioyOneHne 3HAHWI OCHOBHBIX Pa3IelIoB Kypca 5 1 Bubmmorexa [IOK
' 8 kmacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYIECKAX PEAKITHN 4 bubmmorera [IOK
' P peaxtt https://m.edsoo.ru/7f41a636
DNEeKTPOIUTHIECKAS JUCCOIUAI. XUMHUIECKAE PEAKIIUH B bubmmoreka [JOK
1.3 8 1 1 .
pacTBopax https://m.edsoo.ru/7f41a636
HWroro no paszzneny 17
Pa3nea 2. Hemerasyipl ¥ MX cOeIHMHEHHS
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21 OOmrast XxapaKTepUCTHKA XUMUIEeCKUX 31eMeHTOB VIIA- 4 1 Bubmoreka [TOK
rpymnibl. ['anoreHst https://m.edsoo.ru/7f41a636
29 Oo6mas XapaKTEPUCTHKA XUMUYECKHX JIEMEHTOB VIA- 6 Bubmoreka [IOK
rpymmbl. Cepa 1 €€ coeTUHeHUSI https://m.edsoo.ru/7f41a636
23 OOmmas XxapaKTepuCTHKa XUMHIECKUX 3JIEMEHTOB VA-TpyIIIbI. 7 1 bubnmnoreka [TOK
A3zot, bhochop U HX coeaUHEHHS https://m.edsoo.ru/7f41a636
24 OOmrast XxapaKTepUCTUKA XUMUICCKUX 1eMeHTOB |V A- 8 1 5 bubmoreka [TOK
rpynIbl. YTIIEpoa M KPEMHHUH U UX COSTUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazueny 25
Paznen 3. MeTaibl M UX COeANHEHUS
. bubnuoteka LIOK
3.1 Obmpe cBoficTsa MeTaIIoR 4 https://m.edscl)lo.ru/7f41a636
3.2 Baskuelinme MeTamibl 1 UX COETUHEHUS 16 1 2 E{tlgg:l;llor;?eﬁls(l)l()(_)rﬁﬂ 412636
Hroro no pazneny 20
Paznes 4. Xumus v okpy:kawuias cpeaa
4.1 BemecTBa 1 MaTepuabl B )KU3HU YeJIOBEKa 3 BH6H_H0TeKa LOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 EH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

TEMATHYECKOE IINIAHUPOBAHUE C YYETOM PABOYEM ITPOT'PAMMBI BOCIIUTAHUSA 9 KJIACC

OKpY’Karolias cpena

https://edsoo.ru/Metodicheskie
_videouroki.htm; yueGubie
mocoous:
https://edsoo.ru/Metodicheskie
_posobiya_i_v.htm
http://school-
collection.edu.ru/catalog/rubr/
?subject%5B0%5D=31

Ne HaumenoBanue pazaenioB | KoanvecTBo | DiieKTpoHHbIE yueOHO- JleATeILHOCTH YYUTENS ¢ y4eTOM padodeii MporpaMMbl BOCIIHTAHHSI
NporpaMmsbl 4acoB MeTOANYEeCKHEe MATEPHAJIbI
1 Pazpen 1. Bemecrso wu 17 https://www.yaklass.ru/ ® YCTAHABJIMBATD JIOBEPUTENbHBIE OTHOIIEHUN MEKIY YUUTENEM M yUEHUKAMH, CIIOCOOCTBYIOIHMX
XUMUYECKHE PEAKLIHU https://resh.edu.ru/ HO3MTUBHOMY BOCIIPUATHIO YYalIUMUCS TPEOOBAHUM M POCHO YUHMTEINS, aAKTHBU3AIUH HX
2 Pasnen 2. Hemeraiisl U ux 24 http://www.edu.ru/ MO3HABATEJILHOMN NEATENbHOCTH,
COCTMHECHHSI https://uchi.ru/ ® MOOYXIaTh MKOJBHUKOB COOJIOIATh HA YPOKE OOIIETIPHHATHIE HOPMBbI MTOBEICHMS, [TPABHIA
3 Pasmen 3. Merawiel U ux 20 https://foxford.ru 00IIEeHNs cO cTapIUMH (YIUTEISIMU) U CBEPCTHUKAMU (IIIKOJIEHIKAMH);
COCIIMHEHUSI prosv.ru e [IpHBJIEKATh BHUMAHHUE IIKOJILHUKOB K [IEHHOCTHOMY aCIEKTY M3y4aeMBIX Ha YPOKE SBJICHUH,
4 Pasmen 4. Xwumus w 3 spheres.ru OpTaHM30BBIBATH PA0OTY JIETEH C COIMANBHO 3HAUNMON HH(pOpPMAIHe — 00CYKIaTh,

BBICKA3bIBATH MHEHHE;

® 1CIOJIb30BATh BOCITUTATEIHHBIC BO3MOXKHOCTH COJICPIKAHHS YIeOHOT0 IpeMera uepe3
JICMOHCTPAILIMIO JICTSM MPUMEPOB OTBETCTBEHHOI'0, MPAXKIAHCKOTO MOBE/ICHHS, TIPOSBIICHHS
YeIOBEKOIIO0HS 1 TOOPOCEPICTHOCTH;

e Ccr10co0CTBOBATH MPO(ECCHOHATEHOMY CAMOOIPE/ICTICHHUIO ITKOIEHHUKOB

® IPUMCHATH Ha YPOKE WHTEPAKTHBHEIC (HOPMBI PabOTHI: HHTEIUIEKTYATbHBIEC UTPHI,
JTUAKTUYECKUH TeaTp, AUCKYCCUH, paboTHI B mapax u Jp.;
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https://videouroki.net/tests/bie
rillii-maghnii-
shchielochnoziemiel-nyie-
mietally-1.html
http://www.myshared.ru/slide/
650294/

® OPraHM30BBIBATH [I€()CTBO MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX YUAIIUXCS HAJ UX
HCYCIICBAIOIIUMH OTHOKIIACCHUKAMU;

® JICITOJTb30BaHUE KPAaeBEUECKOr0 MaTepralia Py HATIOJHEHUH YPOKa U JIOMAITHHUX 3aIaHHH

® UHUIIUUPOBATH U MOJIEPKUBAThH UCCIIEIOBATENBCKYIO U MPOEKTHYIO AEATEIBHOCTD IIKOIbHUKOB

® OpraHm3anys OOIICHHS

o (OpMHPOBATH M PAa3BUBATH HABBIKU, 3HAHUS O 3[TOPOBOM 00pa3e KUIHH

® AaKTHBH3HMPOBATH TI03HABATCIHFHYIO AKTHBHOCTh

® TI0Ka3bIBaTh 00YJIAIOIIUMCS CBS3b MPEIMETa C HCTOPHUEH M MPAKTHICCKUM MTPUMCHEHUCM B
KU3HU

® HAYYUTh YUAIIUXCS aHATM3UPOBAThH, CPABHUBATH, KOHKPETH3UPOBATh U MPEICTABIIATH 00Pa3HO
BEJIMYHMHBI U (DaKThI, OTHOCSIIUECS K SKOHOMHYCCKUM SIBJICHHUSM, SIBJICHHUSM COIUATLHON U
OOIIIECTBCHHOM XKU3HH.
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