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HOACHUTEJIBHAS 3AIINCKA

[IporpaMmma MO XUMHUKM Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUsS COCTaBlieHA HAa OCHOBE TpeOOBaHUU K
pe3ysibTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOI'O OOILEr0 0O0pa3oBaHUs, MPEICTAaBICHHBIX B
dI'OC 00O, a Takke Ha ocHOBE (henepanbHON paboyeil MporpaMMbl BOCIIUTAHUS U ¢ YUETOM KOHIEIIMY MPENogaBaHus
yueOHoro npeamera «Xumus» B o0pazoBarenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo XxuMHuM Ja€T TpeACTaBIEHUE O LENAX, OOleld cTparerud OO0ydeHHs, BOCHUTAHUS U Pa3BUTHS
oOydJarommxcs CpeAcTBaMH  y4yeOHOro mpeaMera, YCTaHAaBIMBAaeT 00s3aTeIbHOE MPEAMETHOE  COJEp)KaHUe,
IpPEAYCMATPUBAET PACIPEECIECHUE €r0 MO KJaccaM U CTPYKTYpPUPOBAHHUE MO pas3fenaM M TEMaM IMpOorpaMMbl MO XUMHH,
ONpENENACT KOJIMYECTBEHHBIE M KAUYECTBEHHBIC XapPAaKTEPUCTUKHU COAEpKaHUS, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTD
U3YUYEHUS XUMHHU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKU Y4EOHOrO MpoIiecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarouuxcs, OmpeaessseT BO3MOXKHOCTH TMpeAMeTa [UIs peaju3alud TpeOOBaHUN K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3zoBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a Takke TPeOOBaHMM K
pesynbrataM OOy4eHMs XMMHHU Ha YpOBHE IleJied M3yueHHUs MpeaMeTa U OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIbHOM
JEeSTENBHOCTH 00YYaIOIIErocs 10 OCBOCHUIO YYEOHOTO COIEpKaHus.

3HaHME XUMHUHU CIY>KUT OCHOBOWM [JIs1 (DOPMHPOBAHUS MHPOBO33PEHUS OOYyYaIOIIEToCs, €ro MpeacTaBlIeHUN o
MaTEpPUAILHOM €JIMHCTBE MHPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIe XUMUEH MPECTaBICHUS O B3aUMOINPEBPAIICHUAX
SHEPrUM U 00 HBOJIOIHUHM BEHIECTB B MPHUPOJIE, O MyTAX pPEHIeHUS TJIOO0ATbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHUS
YeJI0BEUYECTBA — CHIPbEBOM, DHEPreTUUECKOM, MUIIIEBON M AKOJIOTHYECKOW 0€301acCHOCTH, ITPOOJIEM 3APaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peau3aiii BO3MOXHOCTEH I cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYpbl JUYHOCTH, €€ O0IIeH u
(G YHKIIMOHAIBHOM TPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH OOyYarommxcs, HaBBIKOB HX
CaMOCTOSATEIbHON y4eOHON NeITeNbHOCTH, JKCIIEPUMEHTAIBHBIX M HCCIEIOBATEIBCKUX YMEHMH, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK ¥ B IPO(HECCUOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHEU(HUKON HAYYHOT'O MBIIIJIEHUS, 3aKJIabIBAET OCHOBBI LIETOCTHOTO B3IJIsi[1a HA €AMHCTBO HPUPOIbI
Y YEII0OBEKa, SBIIICTCS OTBETCTBEHHBIM ATANlOM B () OPMHUPOBAHUY €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YyJaroNInXcs;

crnocoOcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHUS K €CTeCTBEHHO--HAYYHBIM 3HAHUSAM, K TMPUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa3oBaHHe 00YyUarOMIUXCS.



JlaHHble HampaBieHUs B OOyYEHMHM XHUMHUHU OOecleuuBaroTcsl crneruduKod coliepaHusg Y4eOHOro mnpenmMeTa,
KOTOPBIN SIBISICTCSA MEAAroru4eckKd aJanTUPOBAHHBIM OTpakeHUEM 0a30BOM HAYKHM XUMHUM HA OINpPENEIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI OPUEHTHUPOBAH HA OCBOCHUE OOYYAIOIIMMUCS CHUCTEMBI
MEpPBOHAYAIBHBIX TOHSATUM XWMHH, OCHOB HEOPTaHUYECKOM XHMHUU W HEKOTOPBIX OTICIbHBIX 3HAYMMbBIX MOHATHUH
OPraHUYECKON XUMHUMU.

CrpykTypa coliepaHus MPOTpaMMBbl 10 XUMUU CHOPMUpPOBAHA HA OCHOBE CHCTEMHOTrO MOJX0Ja K €€ M3YYCHHIO.
ConepxxaHue CKJIAJIbIBAETCA W3 CHUCTEMBI TMOHSITUH O XMMHUYECKOM DJIEMEHTE€ M BEIIECTBE U CHUCTEMBI MOHSTHH O
xuMuyeckon peakiuu. O6e ATH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 10 MPUHIIUIY MOCJIEI0BATEIILHOTO Pa3BUTHUS 3HAHUM
Ha OCHOBE TEOPETUUYECKUX MPECTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUU,

— YYE€HHUS O CTPOCHUHU aTOMa U XMMUUYECKOMN CBSA3H;

— TIPEeACTaBICHUN 00 DJICKTPOIUTUUECKON JUCCOIHUAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TMOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCA MOCIEAOBATENBHO OT OJTHOTO YPOBHSI K JPYroMmy, BBIMONHSS (DYHKIMH OOBSCHEHHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS 1 BO3MOKHOCTEN MTPAKTUUECKOTIO MPUMEHEHUS U MOJTYyYECHHS N3YyYaeMbIX BELIECTB.

OcBoeHue mporpamMmbl MO0 XHUMHHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XMMHUUYECKOW COCTaBISIONICH
HAy4YHOW KApTHUHBI MUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJIbl, IEHHOCTHOIO OTHOLICHUS K HAYYHOMY 3HAHUIO U METOAaM
No3HaHUs B Hayke. M3ydyeHre XUMHH MPOUCXOIUT C MPHUBJICYCHUEM 3HAHUN U3 paHee U3YYCHHBIX yUEOHBIX MPEAMETOB:
«Oxkpyxaromut Mup», «buonorusi. 5—7 kiacce» U «Pusuka. 7 Kiacey.

[Ipu u3ydeHnn XUMUU MPOUCXOAUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHYECKOW HAYKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON AEATETbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaya
y4e0HOTO MpeMeTa COCTOUT B (DOPMHUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIIMX (PaKTOB, MOHSATHI, 3aKOHOB
U TEOPETHUECKHUX MOJIOKEHHUH, TOCTYIMHBIX 0000IEHIIT MHUPOBO33PEHYECKOTO XapaKTepa, s3bIka HayKH, B MIPUOOIICHUHU K
HAyYHBIM METOJIaM TIO3HAHWS TIPH HM3YYCHWHM BEIIECTB M XUMHUYECKHX peakiuid, B (GOPMUPOBAHMH U Pa3BUTUHU
MO3HABATEIFHBIX YMEHHA M WX MPUMEHEHUH B Y4eOHO-TIO3HABATEILHOW W Y4eOHO-MCCIEAOBATEIBCKON NIEATEITbHOCTH,
OCBOEHUU TMpaBUJI 0€30MacHOro 0OpallleHusl C BEUECTBAMU B MTOBCEITHEBHOM KU3HH.

[Tpu u3ydeHnn XMMUM HA YPOBHE OCHOBHOTO O0ITIeTO 00pa30BaHUs BAXKHOE 3HaUEHUE TPHOOPEH TaKUE TIeNH, KaK:



— (opMupoBaHHE MHTEIVIEKTYaJIbHO pa3BUTOM JHMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIbHOMY MPUHATHIO PELIEHUH, CIOCOOHON aJaTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM JKU3HH;

— HAaNpaBJIE€HHOCTh OOy4YeHUs HA CHCTEMATHYECKOe MpHUOOLIEHHE OO0ydalolMuXcs K CaMOCTOSTEIbHOM
MO3HABATEILHOMN J1€ATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUA, (POPMHUPYIOIIUM MOTHUBALIMIO M Pa3BUTHE CIIOCOOHOCTEHN K
XHMWH;

— obecrnieyeHue yclIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YJaIOMIUMUCS ONBITa pa3HOOOpa3HON NESITEIHLHOCTH,
NO3HAHUSI U CaMONO3HAHMS, KIHOYEBBIX HABBIKOB (KJIIOUYEBBIX KOMIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHbBIX BUAOB JIEATEIbHOCTH;

— (popmupoBanue oO1el GYHKIUOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM YUCJIE YMEHUN OOBSCHATH
U OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIONIb3Ys 3HAHUS U OIBIT, MOJIYYECHHbIC NIPU U3YYEHUU XUMUH, IPUMEHSTh
UX [P PEIICHUHU MTPOOJIeM B TOBCEAHEBHOM KU3HU U TPYAOBOM JEATEIBHOCTH;

— ¢opMHpOBaHUE Y O0YUYAIOIIUXCSA TYMAHUCTHUECKUX OTHOIICHUN, TOHUMAHUS [IEHHOCTH XMMHUYECKUX 3HaAHUM s
BBIPA0OTKHU HKOJIOTHYECKH 1€JeCO00pa3HOro MOBeIeHUs B ObITY U TPYIOBOM JESITEIBHOCTH B LEISIX COXPAHEHUS CBOETO
310pOBbs U OKPY’KAIOILLEW IPUPOJTHON CPELBI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIHUTAHUIO HAa OCHOBE YCBOCHUS
0OIIIEeYeIOBEYECKUX IIEHHOCTEW, TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY MNpoduUiIs W HANPABICHHOCTH JaJIbHEUIIEro
oOy4eHUsI.

OO61iee 4ncno 4acoB, OTBEAEHHBIX JIs U3yUYEHUS XMMHH HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs, COCTABISECT
171 4gac :B 7 knacc-35 yacoB(1 yac B Henento0), B 8 kiacce — 68 yacoB (2 yaca B HeelNo0), B 9 kiacce — 68 yacoB (2 yaca B

Heaemo). s yyenuka 7 kinacca uHauBuayaibHoro ooyuenusa Kmouenko Ctanucnasa- 17,5 wacos( 0,5 yaca B Hezelnto).



COJEPKAHUE OBYUEHUSI
7 kJjacc

XWMHS BXOJUT B UMCJIO €CTECTBEHHBIX HAYK, U3YUYAIOIIUX MIPUPOJIHBIC SIBJICHUS, BHEIIHUE MO OTHOIICHUIO

K 4eJo- BeKy. B I1eHTpe BHMMaHUS XHUMHH HaXOJATCS BEIIECTBAa, MX CBOMCTBA WU IIPEBpAICHUS, a TaKXKe
BBITEKAIOIIEE W3 CBOMCTB mpuMeHeHue. [loaTomMy wH3ydeHHE XHUMUM HUMEeT KaK @GyHOamMeHmanvHble 1eIu
MIOCTPOCHUS €IUHON €CTECTBEHHOHAYUYHOW Kap- TUHBI MUPO3JaHUsl, TaK M Cyry00 npaxmuuyeckue, CBsI3aHHBIC
C MPUMEHEHUEM KOHKPETHBIX BEIIECTB B TEXHUKE, MPOMBIIICHHOCTH, CETbCKOM XO3SMCTBE U B OBITY.

Baxneumumu coaepkaTelbHbIMU JUHUSIMH ITIKOJILHOTOKYpPCa XUMHUHU MOTYT OBITh YCJIOBHO Ha3BaHBI
«BemecTBo», «Xumuueckas peakuus», «[[pumenenue Bemects» u « 31k xuMun». biok «BeliecTtBo» BKIOYaeT
3HAHUS O BEIIECTBAX: COCTaBE, CTPOCHUHU M CBOMCTBAX, B TOM YHCJIC aHAJIN3 OUOJIOTUYECKON aKTUBHOCTH U
TOKCUYHOCTH.

brok «XuMuueckass peakius» MOpPeayCMaTpUBA€T 3HAKOMCTBO C MpPHU3HAKAMM MPOTEKAHUS XHUMHUYECKHUX
peaKkuuii ¥ mpaBUIaMHU 3alMCU YPABHEHUN XUMHUUYECKUX PEAKIIU.

bnok «IIpumeHeHne BemecTB» HeCceT B ceOe nHpopMaIuio 06 00JacTIX MPUMEHEHHST COSTUHEHUH, JTOTUUECKU
BBITEKAIONIYI0O M3 aHajlin3a CBOMCTB BemiecTB (0nok «BemecTtBo»), Tak Kak HMMEHHO CBOWMCTBA BEIIECTB
OIPEICIISIIOT UX TPUMEHEHHUE.

bnok «SI3pIk XUMHUM» BKJIIOYAET B ceOs BaKHEWIUE TOHSATHUS W TEPMUHBI XHMHH, a TAKXKE XUMHYECKYIO
HOMEHKJIaTypy. B 3TOT G10K Tak»Ke BXOJAAT BaXKHEHIIINE TEOPUH M KOHIICTIIIMA — aTOMHO-MOJICKYJIIPHOE YUCHHE,
3aKOH COXpaHeHHus Macchl, llepunoanueckuii 3akoH [l. 1. Menneneena.

8 KIIACC

IlepBoHayaabHbIe XMMUYECKHE MOHATHS

[IpenmeT xumuu. Posb xumMun B )KU3HU 4eslOBEKa. XMMHS B cUcTeMe HayK. Tena u BemecTBa. uznueckne cBOMCTBA
BellecTB. ArperatHoe coctosinue BeniecTs. [IoHaTHEe 0 MeTo1ax Mo3HaHusl B XuMuK. HucTtoble BemecTBa U cMecu. CrocoOsl
pa3elIeHUs] CMECE.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE AJeMEHTbl. CUMBOJIBI XUMHYECKUX AJIEMEHTOB. [IpocThie U ClIOkKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHHUE.



Xumuyeckass dopmysa. BaleHTHOCTH aTOMOB XUMHUYECKUX SJEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenpHass aToMHass Macca. OTHOcHTENbHAs MOJEKYJsApHas Macca. MaccoBas A0JiE XMMHYECKOTO JJIEMEHTa B
COEIMHECHUM.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJMUYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IUHUIL
BemiecTBa. Pacu€Tel mo popMynaM XUMHUUYECKUX COCTMHEHUH.

OU3NYECKUE U XUMHUYECKHUE SIBJICHUA. XUMHUUYECKasl peakiusi U €€ MPU3HAKU. 3aKOH COXPAHEHUS MAacChl BEILIECTB.
Xumnueckue ypaBHeHus. Kiaccudukaius XuMUUecKuX peakiiuii (CoeIMHEHUsI, pa3I0KEeHUs, 3aMEIeHHs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUUYECKOW MOCY/I0H, MpaBuiaMu paboThl B 1abopaTopuu U npuéMamu oOpalieHus ¢ 1a00paTopHbIM
o0Opy/I0BaHMEM, HW3YUYCHHE M ONHCaHWE (PUIMUYECKUX CBOMCTB OOpa3IOB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
buzndeckux (IJIaBJICHUE BOCKA, TasHUE JIbJIa, pacTUpaHUE caxapa B CTYIKE, KUIEHWE W KOHJCHCAIUMs BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYH, IPOKAJIMBAHHE MEIHOM TMPOBOJOKU, B3aMMOJECHCTBHE MeJa C KHUCIOTOW) SIBJICHUH,
HAOJII0JIEHUE M ONMCAHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX PEaKIUi (pa3ioKeHHe caxapa, B3auMOJCHCTBHUE CEPHOM
KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioxkenue ruapokcuaa meau (l1) mpu HarpeBanuu, B3auMOJEHCTBHE kKejle3a ¢ paCTBOPOM
comu menu (), u3yueHme cmocoOOB pa3zelieHus CMeceil: ¢ MOMOIIbI0 MarHurta, (UIBTPOBAaHUE, BHIIAPUBAHUE,
TUCTWILISILNSA, XpoMaTtorpadusi, MPOBEJICHHE OYMCTKU TOBAPEHHOW COJIM, HAONIONEHHE W OINHMCaHUE pe3yJIbTaToOB
IPOBEACHUS ONBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MACChl, CO3JJaHUE MOJIeJIEl MOJIEKYI (IIapOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BelecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — sneMeHT U npocTtoe BemiecTBo. HaxoxkaeHue kuciopoaa B
npupone, (puznyeckue W XUMHUYECKue cBoicTBa (peakiuu ropeHus). Oxcunwl. [Ipumenenue kucinopoga. CrocoObt
MOJIY4eHUS KHUCIOpoja B 1abopaTopuul U MpoMbIIIIeHHOCTH. KpyroBopoT kucnopona B npupoje. O30H — amIoTpOoIHas
Mou(DHUKALIHAS KACITIOPO/Ia.

TemmoBoit 3(pdekT XUMHUECKOW peakiuy, TePMOXMMHYECKHUE YPaBHEHHUS, 3K30- W DHIOTCPMHUYECKHE PEaKIIUH.
TonnuBo: yronb u MeTaH. 3arpsi3sHeHHE BO3AyXa, YCUICHUE TapHUKOBOTO 3(dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bogopon — snemeHT u mpocTtoe BerecTBo. Haxoxkaenne Boiopoa B mpupoje, Gu3ndeckue 1 XMMHIECKUE CBOMCTBRA,
MpUMEHEHHE, cIOcOObI osryyeHus. Kuciaotsl u conu.

MorspHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue CcBOMCTBAa BOAbl. Boma kak pactBoputenb. PactBopsl. HachlllleHHBIE M HEHACHIIIEHHBIE PACTBOPBL.
PactBopumocTh BemiecTB B Boje. MaccoBas 10151 BEUIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHusA. Pomb



pacTBOpPOB B MPUPOJE M B KU3HU 4elOBeKa. KpyroBOpoT BOJBI B MpUpOAE. 3arpsi3HEHHWE NPUPOAHBIX BoA. OxpaHa u
OYKCTKA IPUPOJHBIX BOJ.

Knaccuduxanus neoprannueckux coeguHenuid. Okcunabl. Kiaccudukanus okcunos: coieoOpasyroniue (OCHOBHBIE,
KHUCIIOTHBIE, aM(oOTepHble) M HecosieoOpaszyromue. HoMmeHnkinatypa okcuaoB. Du3znyeckue M XUMHUYECKHE CBOMCTBa
okcuaoB. IlonyyeHne okCumoB.

OcHoBanus. Knaccudukanus ocHoBaHMM: IIENOYM W HEpacTBOpUMbIE OCHOBaHMSA. HomeHknaTypa ocCHOBaHUM.
du3nuecKkrue U XMMHYECKHE CBOKWCTBA OCHOBaHUM. [lonyduenrne ocHOBaHHUM.

Kucnotel. Knaccudukarus kucior. Homenknarypa kucinoT. @usznueckue W XUMUYECKHE CBOMCTBA KHUCJIOT. Psin
aktuBHOcTH MeTtasuioB H. H. bekerosa. [lonydyeHnne kucmuor.

Conu. Homenknatypa coneit. @u3nyueckue U Xumuueckre cBoictna cosei. [lonyyenue coneil.

I'enetnyeckas CBsI3b MEXKYy KJIIACCAMHU HEOPTAaHUYECKUX COCMHECHUM.

Xumuueckuit IKCnepumenm:

KayeCTBEHHOE OTPEEeIICHUE COAEP>KaHUs KUCIOPO/ia B BO3/lyX€e, MOJy4eHHne, COOMpaHne, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB KHCIIOPOJia, HaOJIOICHUE B3aUMOJCHCTBUSI BEIIECTB C KUCIOPOJIOM U YCIOBUS BO3HUKHOBEHHS W MPEKPAIICHUS
ropeHusi (moxkapa), O3HAKOMJIGHHE C 0Opa3llaMud OKCHJIOB M ONHCAaHHEe WX CBOWCTB, TMOJy4YeHUE, COOUpaHHE,
pacno3HaBaHUE M M3Yy4YE€HHE CBOMCTB Bojopoia (TopeHwue), B3auMopeiicTBue Bojgopoaa ¢ okcuaom meau (1) (Bo3moxxkno
UCIIOJIb30BaHE BUIEOMATEPHAIIOB), HAOIIOAEHIUE 00pa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIe0BaHINE OCOOEHHOCTEM
PAaCTBOPEHUs BEIIECTB C PA3IMYHOW PACTBOPUMOCTHIO, IMPUTOTOBICHUE PACTBOPOB C OIMPEACIEHHONM MACCOBOW JOJIEH
PacTBOPEHHOIO BEUIECTBA, B3aUMOJAECHCTBHE BOABI C METAJJIaMH (HAaTPUEM U KajdbLKUEM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPHUAJIOB), HCCIIEJOBAaHUE OOpa3Il0B HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB, HAOIIOACHUE W3MEHEHUS
OKpacKy UHJAMKATOPOB B paCTBOpAX KUCJIOT U IIEI0YeH, n3ydyeHue B3aumoieiicteust okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT C METAJUIAMH, PEAKIUN HEUTPAIU3ALNH, [TOJYyYEHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
METaJIa APYTUM U3 pacTBOpa COJIM, PEUICHUE SKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaKHeHIne Ki1acChl HEOPraHUYECKUX
COCIMHEHUI.

Iepunoanuecknii 3axkoH u Ilepuoguveckas cucrema xumudeckux 3jemeHToB /. U. MenneneeBa. CtpoeHue
aToMOB. XUMHYeCKas CBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIC PeaKIuU

[lepBbie OMBITKH KIACCU(DUKAIIUN XUMUIECKUX deMEHTOB. [ToHITHE 0 Tpynmax CXOMHBIX JIEMEHTOB (IEJIOYHbIE U
IEJIOYHO3EMENbHBIC METAJIJIbl, TAJOTEHBI, WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPBhIE 00pa3yloT aM(oTepHbIe OKCHIBI U
TUIPOKCHIBL.



Ilepnonnuecknii 3akoH. Ilepuonnueckas cucreMa xumMmuaeckux anemeHToB /. 1. MenneneeBa. KopoTkonepuonnas u
nuHHONeproiHas Gopmbl [lepuoandeckoil cucteMbl xumuueckux anemeHToB [[. M. Menneneesa. Ilepuoasl u rpymnisbl.
@uU3NYECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIbI JIEMEHTA.

Crtpoenne atomoB. CoctaB aroMHbIX saep. M3otombl. DnekTpoHbl. CTpo€HHE 3IIEKTPOHHBIX OOO0JIOYEK AaTOMOB
nepBbix 20 xumuyeckux snemeHTOB llepuommueckoin cucremsl [[. M. MeHnneneeBa. XapaKTepUCTHKA XUMUYECKOTO
3JIEMEHTA 10 €0 MOJIOKEHUIO B [lepnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUS pPAJAMYyCa aTOMOB XHMHUYECKUX DJIEMEHTOB, METANIMYECKUX W HEMETATIMYECKUX
CBOMCTB MO IpyMnmam 1 Nepruoaam.

3nauenue [lepmoamyeckoro 3akoHa u Ilepruoanyeckol CUCTEMBI XMMUYECKUX DJIEMEHTOB ISl Pa3BUTUS HAYKU U
npaktuku. /1. 1. Mennaenees — y4€Hbli U Ipak1aHUH.

Xumuueckast cBa3b. KoBanmeHTHas (mosisipHass W HENOJSpHas) CBA3b. OJIEKTPOOTPHUIATENBHOCTh XUMHUUYECKHX
aneMeHToB. loHHas CB:3b.

Crenenp okucneHusa. OKUCIUTEIBbHO--BOCCTAHOBHUTENbHBIE peakiuu. IIpolecchl OKUCIEHUS W BOCCTAHOBJICHUS.
OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydeHue o0pa3loB BELIECTB METAJIIOB M HEMETAJUIOB, B3aUMOJEHCTBIE THIPOKCH A IMHKA C pAaCTBOPAMU KUCJIOT U
IIeJ04Yeii, MPOBEIECHUE OIBITOB, WIIOCTPUPYIOIUX NPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX pEAaKIUil (ropeHue,
pEaKLUU Pa3I0KEHUs, COCAUHEHUS).

Mexcnpeomemmunie cea3u

Peanuzanus MeXIpeaAMETHBIX CBA3EH NPU M3YYEHUM XMMHHU B 8 KJIacCe€ OCYIIECTBISAETCS 4epe3 UCIIOIb30BAHUE KAK
OOIIMX E€CTECTBEHHO--HAYYHBIX MOHATUN, TaK M TOHATHH, SBISIIOIIMXCS CHUCTEMHBIMU JUJISl OTIENbHBIX INPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAJIU3, CUHTE3, KIaccudukamms,
[IEPUOINYHOCTD, HAOIIOACHUE, SKCIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: marepus, aToM, JJIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHJ, W30TOIbI, PaJuOaKTHUBHOCTH, MOJIEKYJIA,
AIIEKTPUYECKHM 3aps/l, BEIIECTBO, TEIO, 00bEM, arperaTHOe COCTOSTHUE BEIECTBA, ra3, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IUTaHETHI, 3B€37bl, COMHIIE.

buonorus: dorocunTes, npixanue, onocdepa.



['eorpadus: atmocdepa, runpocdepa, MUHEpadbl, TOPHbIE MOPOJABI, MOJIE3HBIE HCKOMAaeMble, TOIUIUBO, BOJHBIE
PECYpCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaK s

[Tepuonnueckuii 3axoH. Ilepuoauueckas cucrema xumudeckux snemeHtoB [[. . MenneneeBa. CTpoeHrue aTOMOB.
3aKOHOMEPHOCTM B M3MEHEHUU CBOMCTB XHMMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KajdblLUs M HUX
COEJIMHEHUI B COOTBETCTBUU C MOJIOAKEHUEM DJIEMEHTOB B [leproauueckoi CUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTAIIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT TUIA KPUCTATIMYECKON PEIIETKU U BUJA XUMUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHUX BEIIECTB. XHWMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCaM HEOPTraHUYECKUX COCJMHEHUMN, TEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BEIIECTB.

Kiaccudukanys XUMHUYECKUX pPeaKIuil M0 pa3IMYHbIM MpU3HAKaM (IO YHCIY UM COCTaBY YYaCTBYIOIIMX B PEaKIMU
BEIIIECTB, 0 TEIUIOBOMY 3(P(DEKTy, 10 U3MEHEHHUIO CTEIEHEH OKHCIEHHMS XUMUUYECKHUX JJIEMEHTOB, IO 0OPaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). IK30- U SHJAOTEPMUUYECKUE PEAKIIUH, TEPMOXUMUUECKUE YPABHEHUSI.

[TonsiTue o ckopocT Xxumudeckou peakiuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX XMUMHYECKHX PEaKIIUIX.
[ToHsiTHE O TOMOTEHHBIX M TE€TEPOTreHHBIX peakuusax. [lonsatue o kartanuze. IloHsATHE O XMMHYECKOM pPaBHOBECHUH.
DaKTOpbl, BIMUSAIONIME HA CKOPOCTh XUMHUYECKON PEaKIuy U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCITHTEIFHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU, DJICKTPOHHBIA OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHON PEaKIIUu.
CocTaBieHne ypaBHEHUM OKHMCIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMA C HCHOJb30BAaHUEM METOAA DJICKTPOHHOTO
Oaianca.

Teopusi 3AEKTPOJUTUYECKON TUCCOLMAIMUA. IJIEKTPOJIUTHI U HEAIEKTPOJUThl. KaTvoHbl, aHWOHBL. MexaHu3M
JTUCCOITMAIIMA BEIIECTB C Pa3IMYHBIMA BHJIAMH XUMHUYECKOW cBs3u. CrerneHp auccoranu. CuIbHBIE W Cla0bIe
BJICKTPOJIUTHI.

Peakiimu monHoro oOmeHa. YcClIOBHS TPOTEKAHUS PEaKIMM MOHHOTO OOMEHa, TMOJIHBIE M COKpaIléHHbIE HOHHBIC
ypaBHeHHUsT peakiuii. CBOWCTBAa KHCIOT, OCHOBAaHWMH H COJIEM B CBETE€ NPEICTABICHUNA 00 DIEKTPOTUTHICCKOU
nucconnanu. KayecTBeHHbIE peakiiuyi Ha UOHBIL. [IoHATHE O ruAPOIN3E COIEH.



Xumuueckuit IKCnepumenm:

O3HAKOMIIEHHE C MOJEISIMU KPUCTAJUIMYECKHX PEIIETOK HEOPraHMYECKHX BEHIECTB — METAUIOB U HEMETAJIOB
(rpaduTa u anmMasa), CIOKHBIX BEIIECTB (XJIOpUa HATpHUs), UCCIEIOBAHNE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peaKkIuu
OT BO3JIEUCTBUS Pa3aIudHbIX (PaKTOPOB, UCCIEAOBAHNUE IIEKTPONPOBOAHOCTHA PACTBOPOB BEIIECTB, IPOLECCA TUCCOIAIITU
KHCJIOT, IIeJIoue U coieil (BO3MOXHO HCIIOJIb30BAaHUE BHJIEO MATEPUAIOB), NMPOBEICHUE OIBITOB, WIUTIOCTPUPYIOMINX
NpU3HAKU MPOTEKAHUS peaKinil HOHHOro oOMeHa (0Opa3oBaHME OCajKa, BBIJCICHHUE Ta3a, 00pa30BaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuil  (ropeHHue, peakuuud  paslioKEeHHUs,
COCIMHEHHUS), PAcClo3HABaHWE HEOPraHWYECKHX BEIIECTB C TMOMOIIbI0 KAueCTBEHHBIX pEakUWid Ha HOHBI, pEelIeHue
AKCHEPUMEHTAIBHBIX 33/1a4.

Hemertansbl U MX coelnHEHUA

OO6mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue
U (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMUYECKHME CBOMCTBA Ha MpHUMEpPE Xjopa (B3auMOICHCTBUE C
MeTajulaMi, HEeMeTallaMH, uienodaMu). XjopoBogopod. CoiisiHash KUCIOTAa, XUMHUYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. JleiicTBue XJopa M XJOPOBOJOPOJA Ha OPraHW3M 4YeJoBeKa. BaxkHellne XJIOpUIbl U UX HAXOXKICHHE B
IpUPOE.

O6mass xapakrepuctuka diemMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOCHMS aTOMOB, XapaKTepHbIE CTENEHU
okucienusi. CTpoeHue u (pu3nyecKkue CBOIMCTBA MPOCTHIX BEMIECTB — KHUCIOPOAA U CEpbl. AIJIOTPONHBIE MOAU(PUKAIINH
KHACTIOpo/a W cepbl. XUMHUYECKHe cBoWcTBa cepbl. CepoBOOpOA, CTpoeHHe, (U3NYECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcunbl cepbl Kak MpeJCTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KucIoTa, (U3MYECKHE U XUMUYECKHUe CBOMCTBa (00mue
KaK IpeJICTaBUTENs Kilacca KUCIOT U crenuduueckre). XUMHUUYECKHE PEaKIMH, JieXkKallie B OCHOBE INPOMBIIIJICHHOTO
crioco0a MmoxydeHus: cepHOi KUCIOTHL. [Ipumenenue cepHoit kucaoTsl. Colli CEpHON KUCIOTHI, KAUECTBEHHAS] peakius Ha
cynbdar-uoH. Haxoxmenue cepbl u e€ COEAMHEHUN B MPHUPOAC. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpesibl
COETMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE BO3TyXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHS.

OO6mrast xapaktepuctuka dmeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB, XapaKTEepPHBIC CTENCHU
OKHUCJIEHMsI. A30T, paclpOCTPaHEHHE B NPUPOJE, (PU3NYECKHE U XUMHUYECKHE cBoiicTBa. KpyroBopor a3ora B mpupoe.
AmMmuak, ero (gusmueckue M XMMUYECKHE CBOWCTBA, MONy4deHHe W mpuMeHeHue. Coau aMMOHUS, MX (HU3UYECKHEe U
XUMHYECKUE CBOMCTBA, NpuMeHeHue. KauecTBeHHash peakuMs Ha HOHbI aMMOHMS. A30THas KHCIOTa, €€ IOJy4YeHUeE,



dbu3nUecKkue U XUMHUYECKUE CBOMCTBa (OOIIME Kak MpEeNCTaBUTENs Kjacca KUCIOT u crnernuduueckue). McnonbpzoBanue
HUTPATOB U COJIE aMMOHHUS B KayeCTBE MUHEPAIbHBIX yAOOpeHuil. XUMHUYECKOE 3arpsi3HEHHE OKPYXKaIOIIeH cpelbl
COCIMHEHUAMM a30Ta (KUCJIOTHBIC [JOKJIM, 3arps3HEeHHE BO3AyXa, MOYBbI U BOJA0EMOB). dDocdop, amioTpomHbIe
Moaudpukanuu dhochopa, puznueckue u xumuueckue cpoiictBa. Oxcun gpocdopa (V) u dpochopnas kucnora, husndeckue
1 XUMHUYECKHE CBOMCTBa, mojyueHue. McnonaszoBanue pochaToB B kKauecTBE MUHEPATbHBIX yI0OpPEHUH.

O6mass xapakrepuctuka dJeMeHTOoB |V A-rpynmbl. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHBIE CTEMCHU
OKHUCJIEHUS. YTJIEPOJ, aNIOTPOIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHUE B NIPUPOJE, GU3NUECKUE U XUMUYECKHE CBOMCTBA.
Ancopbuus. KpyroBopot yrieposaa B npupoje. Okcunbl yriepoaa, ux Gu3n4eckrue 1 XUMUUECKUe CBOIMCTBA, IEUCTBUE HA
’KMBBIC OPraHU3Mbl, TOJIYYCHHE M MPHUMEHEHHE. DKOJOrMYeCKHe MPOoOJIeMbl, CBsA3aHHBIC ¢ OKcuaoM yriaepoaa (1V),
TUIIOTe3a TJ100aIbHOTO TOTETUICHUST KJIMMaTa, MapHUKOBBIM 3 (deKT. YTojbHas KUCIOTa U €€ CoJii, uX (puznueckue u
XUMUYECKHE CBOMCTBA, MOJydeHHWE M TpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-woHbBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUITUHE, TPOMBIIIJIEHHOCTH U CETCKOM XO3SIHCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEAMHEHMSIX yriiepoja (MeTaH, 3TaH, ITHUJIEH,
alleTWJICH, JTaHOJI, TVIMIIEPUH, YKCycHas Kuciorta). [IpupomHble MCTOYHUKH YIIIEBOIOPOJOB (Yrojb, MPHUPOAHBIN Ta3,
He(Th), MPOAYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [loHATHE 0 OMOIOTHYECKH BaKHBIX
BEIIECTBAX: XUpaX, Oenkax, yrieBojax — W HMX pOJIM B KM3HHU 4YeloBeka. MarepuajabHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHCHUM.

Kpemnuii, ero ¢usznueckne U XMMHYECKUE CBOMCTBA, MOy4eHHe U npuMeHeHue. CoeTMHEeHNs] KPEeMHHUSI B IPUPOJIE.
O6mme mpencraBnenus o0 okcune kpemaus (V) m kpemHueBoit kucimote. CHIMKAThl, UX HCIIOJb30BAaHUE B OBITY, B
MIPOMBITINICHHOCTH. BaykHel e cTponTenbHbie MaTepraibl: KEpaMuKa, CTeKIIO, IIEMEHT, OETOH, xkene300eToH. [Tpobiembl
0€30MacHOr0 MCIOIb30BaHUS CTPOUTEILHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuit IKCnepumenm:

U3ydeHHe 00pa3Il0B HEOPTaHWUUYECKUX BEIIECTB, CBOWCTB COJITHON KHCJIOTHI, MPOBEACHUE KAaUECTBEHHBIX PEAKIINi Ha
XJIOPHUI-MOHBI U HAOJIOJICHUE MPU3HAKOB WX MPOTEKAHWS, OMBITHI, OTpaXkaroniue (U3HUECKHe W XUMHUYECKHE CBOMCTBA
rajoreHoB M MX COEAMHEHUM (BO3MOXKHO HCIMOJIb30BaHUE BUJIEOMATEpUATIOB), O3HAKOMIIEHHE C 00pa3laMu XJIOPUAOB
(rajmoreHuI0B), 0O3HAKOMJICHHE C OoOpa3liaMu Cepbl M € COeTMHEHUSIMH (BO3MOXKHO HMCIOJIB30BAHKE BHICOMATEPHAIIOB),
HaOJI0JIeHHe mpoliecca OOyIJMBaHUSI caxapa MOJA JICHUCTBUEM KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHI, H3y4YEHUE



XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOW KHUCIOTHI, TMPOBEICHHE KAYeCTBEHHOW peakUuu Ha CylbpaT-HOH U
HaOJI0JICHNE TPU3HaKa €€ MpOoTeKaHUsl, O3HAKOMJICHHE ¢ (U3MYECKUMH CBOMCTBaAMHU a3oTa, ¢ochopa U UX COCAMHEHUU
(BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHUATIOB), 00pa3liaMu a30THRIX U (HocOpHBIX yAOOpEHUi, MoTyuYeHne, cooupaHue,
pacrio3HaBaHUE M W3yYCHHE CBOMCTB aMMHUaKa, MPOBEJACHUE KAYECTBEHHBIX PEAKIMM HA MOH aMMOHUA U (ocdaT-uoH U
M3YUYEHHUE TMPU3HAKOB HUX MPOTEKAHUsI, B3aUMOJICUCTBUE KOHILIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEAbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHUATIOB), HU3YyUYCHHE MOJICNICH KPUCTAUIMYECKUX pemeEToK anmasa, rpadura, ¢yiuiepeHa,
03HAKOMJICHHE C MPOIECCOM anacopOIMK PaCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOTA3a,
noJiydeHue, cooupanue, pacro3HaBaHUE U U3yUYCHHE CBOWCTB YIJIEKUCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX PEaKIMil Ha
KapOOHAT W CHUJMKAT-UOHBI U M3YYCHUE TMPU3HAKOB HMX TMPOTEKAHUS, O3HAKOMJIEHHE C TMPOIYKIMEH CHIMKATHOU
MPOMBIIIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHeHne HeMeTaIbl U X COCIMHEHUS.

MeTaajabl 1 UX COeAMHEHHS

OO6m1as XapakTepUCTUKA XUMHYECKHUX JJIEMEHTOB — METAJVIOB HA OCHOBAaHMM WX ToyiokeHusi B llepmommnueckoit
cucreme xuMuueckux snemeHToB JI. 1. MenneneeBa u ctpoeHus atoMoB. CTpoeHre MeTauioB. MeTandeckas CBs3b U
METAJUIMYECKasl KpUCTAJUIMYecKas peHieTka. OJIEKTPOXUMHYECKUN psAl  HanpsHKeHUW MeTauioB. (Pu3mueckue u
XUMHUYECKHe CBOMCTBa MeTayuioB. OOIIMe crocoObl mojaydyeHus MetauioB. [loHSATHE O KOppO3WHM METAIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Kopposuu. CruiaBel (CTalib, YyT'yH, AIOPATIOMHHHE, OpOH3a) W HMX NPUMEHEHHUE B OBITY U
IPOMBIIIIECHHOCTH.

[Ilenouynble MeTaiuIbl: TTOJOXKEHUE B [leproanueckon cucteMe xuMmuueckux 3seMeHToB 1. 1. Menaeneera, ctpoeHue
X aTOMOB, HaxoXkjeHue B mpupone. dusznueckre M XUMUUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUAbl U
TUJIPOKCHU/IBI HATPHUS U Kanus. [[puMeHeHrne MEeT0YHbIX METAJIJIOB U UX COCTUHECHUN.

[IlenoyHO3eMENBHBIE METAJUIBI MATHUW U KaJbLUHU: MOJIO)KEHUE B [leproanyeckon cucTeMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpOCHHE HX aTOMOB, HAaXOXJA€HHE B mpupojec. PU3NYECKMEe W XMMHUYECKHE CBOMCTBA MAarHus U
Kb, BaxkHe#mme coefMHeHNS KanbIus (OKCHI, TUIPOKCHI, CoH). JKECTKOCTD BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AsroMuHME: noyiokeHne B [lepuoanmyeckoin cucteMe xumudeckux snemeHtoB . M. MenaeneeBa, cTpoeHne atoma,
HaxoXXJICHUE B pupoje. Ou3nyeckre 1 XUMHICCKHUE CBOMCTBA aIFOMUHMS. AM(OTEpHBIC CBOMCTBA OKCHA M THAPOKCHIA
AJIFOMUHUS.



Keneso: nmonoxkenune B Ilepnoamueckoin cucreme xumudeckux sneMeHToB JI. M. MenneneeBa, cTpoeHue aroma,
HaxoXJeHue B mpupoje. Ousnmyeckne U XUMUUECKUE CBOMCTBaA kene3a. Okcuabl, TUApoKcuabl U conu xenesa () u
xenesa (ll), ux coctas, cBoliCcTBa U MOJTyYEHHUE.

Xumuueckuiit IKCnepumenm:

03HAKOMJICHHE C 00pa3llaMu METAIOB U CIUIABOB, UX (PU3MUYECKUMH CBOMCTBAMHU, U3yUCHHUE PE3YyJbTaTOB KOPPO3UU
METaJIoB (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHAA KaJlbI[Us U HATPUS C
BOJOM (BO3MOKHO MCIOJIb30BAHKUE BHICOMATEPHUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKON BOJIBI, MPOIIECcCca TOPEHUS Keye3a
B KHUCJIOpoJe (BO3MOXKHO HCIIOJIb30BaHUE BUIECOMATEPUATIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HA WOHBI:
MarHus, Kajblius, anroMuHus, nuHka, skeneza (lI) u xemeza (I11), menu (Il), HaGmoneHue u omnucaHue MPOIECCOB
OKpaIlIMBaHUs IJIAMCHU MOHAMU HATPHS, KIS U KaJIbIUs (BO3MOXKHO MCIIOIh30BaHUE BUACOMATEPHUAIIOB), UCCIICI0BAHUE
aM(OTEPHBIX CBOWCTB THJIPOKCHIA QIIOMUHHUS W THAPOKCHIA IMHKA, PEIICHUE DKCIICPUMEHTAIBHBIX 3aJlay 10 TEeME
«Bakueiime MeTaibl U UX COCTUHEHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemecTBa 1 Marepuanbl B TMOBCEIHEBHOM JKM3HU 4esoBeKa. be3onacHoe MCMoab30BaHUE BEIICCTB U XMMHUYECKUX
peakiuii B ObITy. [lepBas momMoIb Mpu XUMUYECKUX 0KOTaX M OTPABIICHHUSX.

XHUMHUYECKOE 3arpsi3sHEHNE OKpYXKalolle cpenbl (MpeenbHas JonycTUMas KOHIIeHTpalus BemiecTs, gainee — [1J1K).
Poibp XxuMuu B penieHun 3KOJIOTMIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

H3y4eHHue 00pa3lioB MaTEPHAIIOB (CTEKJIO, CIUIaBbl METAIIOB, IMTOJIMMEPHBIC MAaTEPHAIIBI).

Mexcnpeomemmunie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€H MPU M3YYECHUH XUMHUH B 9 KJIacce OCYIIECTBISECTCA Yepe3 MCIOIb30BaHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK M TOHSATUN, SBJISIONUXCS CUCTEMHBIMH [JISl OTICIBHBIX TMPEIMETOB
€CTECTBEHHO--HAyYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (DAKT, TUIOTE3a, 3aKOH, TEOPHS, aHATN3, CHHTE3, Kilaccudukams,
MEePUOINIHOCTh, HAOIIOICHNE, IKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJCIb, SIBICHHE, MapHUKOBBIN 3(DQeExKT,
TEXHOJIOTHUS, MATEPHAIIBI.



®uznka: maTepus, aToM, 3JIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIWJ, HW30TOIbI, PAJIUOAKTUBHOCTb, MOJIEKYJA,
ANEKTPUUECKUI 3apsijl, IPOBOJHUKH, IOJYIPOBOJHUKH, AUJIEKTPUKH, (POTOAIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHoOe
COCTOSIHME BEILECTBa, Tra3, PacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas pEHETKa, CIUIaBbl, (PU3MYECKHE BEIMYUHBI,
€AMHUIIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢otocunres, abIxaHue, Ouocdepa, 5sKOcHUCTEMa, MHUHEpAIbHbIE YIOOPEHHUS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHThI, MUTATEJIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHBIE MOPOABI, MOJE3HBIE HCKOMAEMbl€, TOIUIMBO, BOJHBIE

PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI ITIO XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yIbTaThl OCBOSHHUS MPOTPAMMBbI OCHOBHOTO OOIIEro 0Opa3oBaHMs JOCTUTAIOTCS B XOJI¢ OOydeHUS
XUMUU B €IWHCTBE Yy4yeOHOH W BOCHHUTATEIBHOW JESITEIIBHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMU POCCUUCKUMH
COITMOKYJIBTYPHBIMU ¥ JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TMPUHATBIMH B OOIIECTBE MpaBWIAMH H HOpPMaMU
MOBEJICHUS M CTIOCOOCTBYIOT MpolieccaM CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATTU3AIUN 00YJIatOIINXCS.

JIMYHOCTHBIC PE3YIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIONMIUXCS PYKOBOICTBOBATHCS CHUCTEMOW ITO3UTHBHBIX
IIEHHOCTHBIX OPUEHTAIIMI M PACIIMPECHHE OIBITA JEATSILHOCTH Ha €€ OCHOBE, B TOM UHCJIC B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACJICAMIO, TOHUMAHUS
3HAYCHHUSI XMMHYECKON HAyKH B JKU3HU COBPEMEHHOIO OOIIEeCcTBa, CIIOCOOHOCTH BIJIAJICTh JOCTOBEPHOW HMH(pOpMaIuei o
MEePEIOBBIX JOCTUKEHUAX U OTKPBHITUSAX MUPOBOM M OTEUECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTpPONCTBE MHpaA U OOIIIECTBA;

2) TPaKAAHCKOTO0 BOCIIUTAHUSA:

MPEICTABICHUS O COLMAIBHBIX HOPMaX M MPaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, KOMMYHHKATUBHOM
KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, y4eOHO-MCCIEI0BATEILCKOM, TBOPUECKON W JIPYTUX BUJAX JICATEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM JESATENbHOCTH TMPU BBIMIOJTHEHUH YYE€OHBIX, MO3HABATENIBHBIX 3aj]1ad,



BBITIOJTHEHUH XUMHYECKUX OKCIIEPUMEHTOB, CO3MaHUHM YUYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aWMOIIOHUMAHUIO H
B3aMMOIIOMOIIIM B TPOIIECCE ATOW Y4EOHOU AESITEIBHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBEICHUE M MOCTYIKH CBOMX
TOBApHUIIEH C TTO3UIIMH HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIICICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHPOBO33PEHYECCKUE TMPEACTABICHUS O BEIICCTBE W XUMHUYCCKOH pEaKIMK, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M COCTABIIAIONINE OCHOBY JIJIS MMOHUMAHUS CYIIHOCTH HAayYHOH KapTHUHBI MHpPA, TIPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPHPOJBI, B3aMMOCBA3SIX YEIOBEKa C MPHPOJHOW CPEAOW, O POJIM XUMHUU B
MO3HAHUU ITHX 3aKOHOMEPHOCTEH;

N03HABATEILHBIC MOTUBBI, HAIPABJICHHBIC HA MOJIYYCHHE HOBBIX 3HAHHMU 110 XUMHUH, HEOOXOIUMBIE /T 00BSICHCHHS
HAOJIFO/TaeMBIX TIPOIIECCOB W SIBJICHHH, MMO3HABATEIbHON, MH(POPMAIIMOHHOW W YHUTATEIBCKOW KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSTEIIBHONH PabOThI ¢ Y4YCOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYPOH, JOCTYIHBIMH TCXHHUYCCKHUMHU
cpelncTBaMu HHPOPMAITMOHHBIX TEXHOIOTHI;

UHTEpeC K OOYYCHWIO W TO3HAHWIO, JHO003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHUIO,
NPOSKTHOW M HCCIEAOBATEIIbCKOW JEATEIBPHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIICHHOCTH M YPOBHS OOYYCHHS B
JIaJIbHEUIIIEM

4) popMHpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IEHHOCTH XU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30POBBIO, YCTAHOBKHM Ha 370POBBIA 00pa3
KW3HU, OCO3HAHHWE TOCJCACTBHNA W HENPHUATHE BPETHBIX NMPUBBIYCK (YIOTPEOJICHUS ajKOTOJIs, HAPKOTUKOB, KYPCHHS),
HEOOXOAUMOCTH COOTIOJICHUS TPaBUI OE30MACHOCTH MPU OOpaIIeHUH ¢ XUMHUYECKUMH BEIIECTBAMHU B OBITY M pealbHOM
KU3HU;

5) Tpy/10BOro BOCIIUTAHHS:

MHTEPEC K MPAKTHYECKOMY M3Yy4YeHHUIO Mpodeccuil U Tpyda pa3IndyHOTO poja, YBaAKEHHUE K TPYLy M pe3yjbTaTaM
TPYJOBOM JESATEIHHOCTH, B TOM YHCIIE Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHWM MO0 XWMHH, OCO3HAHHBIA BBIOOD
WHIUBUIYaTbHON TPACKTOPHH MPOJOJDKEHUS 00pa30oBaHUsl ¢ yYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH,
OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCHEmHON Mpo(ecCHOHATBHON AEATENBHOCTH U Pa3BUTHS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTh aJJalITUPOBATHCS B IPO(ECCHOHATILHON CpeIe;

6) 3K0JTI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHONIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBaHUS,
MOHMMAaHUE IEHHOCTH 3JI0pOBOTO W 0Oe30macHoro o0pas3a JKHW3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



(u3MUEeCKOMY U TNCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHME LIEHHOCTH COOJIOJEHUS MpaBWJl O€30MaCHOIrO MOBEACHUS MHpPH
paboTe ¢ BELECTBAMU, a TAKXKE B CUTYaLUSIX, YTPOKAIOIIMX 3I0POBbIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TNPUMEHATHh 3HAHUA, IOJy4YaeMble NpPU HM3YYEHUH XUMHHM, JUJI PEIICHMs 3a]ay, CBSA3aHHBIX C
OKpYXalolel MPUPOJHON Cpenoi, HJisi TOBBIIMICHHUS YPOBHS SKOJOTHYECKON KYIbTYphbl, OCO3HAaHUS TIJ00aJbHOrO
XapakTepa 3KOJOTHMUECKUX MPoOJieM U MyTed MX peuIeHUs] MOCPEACTBOM METOJIOB XUMHH, IKOJIOTMUECKOrO MBIIIJICHUS,
YMEHHMS PYKOBOJICTBOBATHCS UM B IIO3HABATEIIBHON, KOMMYHUKATUBHOM U COLIMAIIBHOM IPAKTUKE.

METAITPEAMETHBIE PE3YJIbTATHBI

B cocraBe MetanpeaMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAUUMBIE JIJIsi (POPMUPOBAHUS MUPOBO33PEHHUS 00IIEHAYYHbIE
NOHSTHS (3aKOH, TEOpHUs, MPUHLIUII, TUIIOTE3a, (HaKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIE UCIOIB3YIOTCS
B €CTECTBEHHO-HAay4HBIX YYE€OHBIX MpEeIMETaxX M TMO3BOJISIIOT HAa OCHOBE 3HAHMM W3 ATHX MNPEIMETOB (POPMHUPOBATH
Npe/ICTaBlIeHne O IEJIOCTHOM HayyHOW KapTUHE MHpa, U YHUBEpCalbHblE Yy4yeOHBbIE NeWCTBHs (TO3HABATENIbHbIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIE), KOTOpble oOecrneuynBaloT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOU IEATETbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBrble 1oruyeckue 1efMcTBUA:

YMEHUS UCIIOIB30BaTh MPUEMBI JJOTMYECKOTO MBIIIJICHHS IIPU OCBOCHUU 3HAHWM: PACKPBIBATH CMBICI XMMUYECKUX
HOHATUHN (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C JAPYTMMH IMOHSTHSIMH), HCIIOJIb30BATh
HOHATUS JUIsI OOBSCHEHMs OTHENbHBIX (PAKTOB U SIBJIEHUH, BBIOMPATh OCHOBaHUS W KPUTEPUU IS KIIACCU(PUKALUU
XMUMUYECKUX BEUIECTB M XMMMYECKUX pEaKUui, yCTaHAaBIMBAaTh NMPUUYMHHO-CJIEJICTBEHHBIE CBA3M MEXAY OOBEKTaMU
U3Yy4YEHHMsI, CTPOUTH JIOTMYECKHE pACCYKICHMS (MHAYKTHBHBIE, ACAYKTHBHBIC, MO aHAJIOIMM), JAEJaTh BBIBOJABI U
3aKJIIOYCHUS;

YMEHHUE NMPUMEHATH B MIPOLIECCE MTO3HAHUS NOHATHS (IIPEAMETHBIE U METANPEIMETHBIE), CAMBOJINYECKHE (3HAKOBBIE)
MOJIETIN, UCIOJb3yeMble B XHUMHH, IMPEOOpa3OBbIBaTh HIMPOKO MPUMEHSIEMble B XUMHH MOJEIbHBIE IMPEICTaBICHUS —
XUMUYECKUH 3HaK (CHMBOJ 3JIEMEHTa), XMMHUYecKas (opMmyna M ypaBHEHHE XUMHYECKONW pEakIUH — IpU PEIICHUU
yueOHO-TI03HaBaTENIbHBIX 3a/1a4, C Y4ETOM 3THUX MOJENbHBIX MIPEICTABICHUM BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE
NPU3HAKU M3YyYaeMBIX OOBEKTOB — XMMUYECKUX BEUIECTB U XMMHMUECKUX PEaKUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBS3U U IPOTUBOPEYMS B U3Y4AEMBIX ITPOLECCAX U ABJICHUIX.

ba3osrble uccienoBare/ibCKie 1eHCTBHSA



YMEHHUE UCTO0JIb30BaTh MOCTABJICHHBIE BOIIPOCKHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B KAYECTBE OCHOBBI JJIsI
dbopMupOBaHUS TUTIOTE3BI MO TPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYKJICHU;

MpUOOpEeTeHHE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMU W TMPOBEICHUIO YYECHUYECKUX IKCIIEPUMEHTOB, YMEHHUE
HaO0JII0AaTh 32 XOJJ0M IPOLECcca, CAMOCTOATEIBLHO MPOTHO3UPOBATH €T0 PE3yNbTat, (POPMYIUPOBATH OOOOIIEHUS U BBIBOIbI
M0 pe3yibTaTaM IPOBEIEHHOTO OMbITA, UCCIIEI0BAHUSA, COCTABIATH OTYET O MPOJEIaHHON padorTe.

PabGora ¢ undgopmanmeii:

yMEHHUE BBIOUpATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHGOPMALIUIO PA3TUYHBIX BUAOB U (HOPM IpeACTaBICHUS,
MOJIy4aeMYI0 W3 pa3HbIX HCTOYHHKOB (HAYyYHO-TIOMYJISIpHAs JIMTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypchl IHTEpHETA), KpUTUYECKHU OIICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TMPUMEHSTHh Pa3IMUHbIe METOJbl U 3alpOChl MPU MOUCKE U OTOOpe WMHGPOPMAIMU U COOTBETCTBYIOIIHUX
JTAHHBIX, HEOOXOMMBIX JIJISI BBITIOJIHEHUSI YUEOHBIX M TTO3HABATEIBHBIX 3aJ1au ONpeAeEHHOTO TUIla, TPUOOPETEHHUE OTIhITA
B 00JJacCTU UCIIOIB30BaHUSI HMH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJaJCHUE KYJIbTypOH aKTHUBHOTO
UCIIOJIb30BaHUS PA3JIMYHBIX TTOMCKOBBIX CHCTEM, CaMOCTOSITEILHO BBIOMpATh ONTUMATIbHYIO (GOpMY Mpe/CTaBICHUS
uH(OpMaIMK U WITIOCTPUPOBATH PelIacMble 3a7a4l HECIOKHBIMU CXEMaMH, JUarpaMMaMHu, ApyrumMu Gpopmamu rpaduxu
U UX KOMOMHAIUAMY;

yYMEHHE UCIOIb30BaTh U aHAIU3UPOBATH B IMpoliecce y4eOHOM M MCCIeI0BATENbCKON AeATENbHOCTH HHGOPMAIIHIO O
BJIMSIHUM MPOMBILIIJIEHHOCTH, CEJIBCKOr0 X035MCTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NPUPOIHOMN CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHHUS 3aJ]1aBaTh BOMPOCHI (B XOJ€ rajiora M (WIHM) TUCKYCCHH) IO CYIIECTBY 00CYX)IaeMOU TeMbl, (OpMYIUPOBATh
CBOM IPEJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHHUS IIPEIJIOKEHHOMN 3a/1a4u;

YMEHUS MPEJCTABIATh NOJYYEHHBIE PE3YJIbTAThl IO3HABATEIBHON NEATEIBHOCTA B YCTHBIX M IMUCBMEHHBIX TEKCTAX;
JIeNaTh MPE3CHTAIUI0 PEe3YJIhTATOB BBIMOJHEHUS XMUMHYECKOTO JKCIEpPUMEHTa (J1abopaTOpHOTO OMbITa, JTa0OpaTOpPHOM
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI Y4EOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHOM M HCCIEI0BATEIbCKOMN
JESTENBHOCTH TMPU PEIICHUH BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOIMX MHTEPECOB M COTJIACOBAHUS TO3HMIIMM
(obcyxenuns, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAINS COBMECTHBIX NEHCTBUH, OTMpEeICHIE KPUTEPHUEB
IO OIIEHKE Ka4eCTBA BHIMIOJHEHHOW padOTHI U APYyTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eiiCTBHSA:



YMEHHUE CAMOCTOSTENBbHO OMNPEEATh LEIU AEATENbHOCTH, MJIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATh U MpU
HEO0OXOIMMOCTU KOPPEKTUPOBAThH CBOIO AESATENBHOCTD, BRIOMpAaTh Hanbosiee 3pPeKTUBHbIE CIOCOOBI pEHICHUS! YUEOHBIX U
MO3HABATEIBHBIX 3aJ1ay, CAMOCTOSITEIbHO COCTAaBJIATh WM KOPPEKTUPOBATh MPEIJIOKEHHBIM aJIrOPUTM JEHCTBUU MIpH
BBINIOJIHEHUH 331aHUM C YYETOM MOJIy4YEHUsl HOBBIX 3HAHUI 00 M3ydaeMbIX O0OBEKTaX — BEUIECTBAX U PEAKIUAX, OLIEHUBATD
COOTBETCTBHE IIOJYUYEHHOI'O pe3yjbTaTa 3asBJICHHOM IeNM, YMEHHE HCIOJIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI,
npeajiaraéMble B YCJIOBHH 3aJaHU.

HNPEAMETHBIE PE3YJIBbTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO O0S3aTENbHOTO COJEP)KAHUS, YCTAaHOBJIEHHOTO JIaHHOM
denepanbHoil paboueil mporpaMMoM, BBIICNAIOT: OCBOCHHBIE OOYYAIOUIUMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
nercTBUM, cienuuueckue s MpeAMETHOW 00JIacTH «XUMUS», BUIbI JESTEIbHOCTH MO MOJYYEHUIO HOBOTO 3HAHMSI, €r0
UHTEpIIpEeTaluH, TPEoOPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoniry oOyuenus B 7 kaacce oOydaroniyecs: J0IKHbI yMETh:

— pacKpbIBaTh CMBIC] OCHOBHBIX XHWMHUUYECKUX MOHATUU

«aToOM», «MOJIEKYyJa», «XHMHUYECKUH 3JIEMEHT», «IPOCTOE BEIIECTBOY», «CJIOKHOE BEILECTBO», «XHMHUYECKas
dbopMynay, «<XUMUUYECKasl peaklus», UCIO0JIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

— Ha3bIBaTh XUMUYECKHE JIEMEHTHI U 3alIMCHIBATh CUMBOJIbI BAXKHEHIIINX XUMHUYECKUX JIEMEHTOB;

— Ha3bIBaThb XMMHUYECKHE (POPMYIIbl BEIIECTB;

— CpaBHMBATh PACIPOCTPAHEHHOCTh BOJOPOJA, IeIMsl, KUCIOPOJa U JPYyTrUX 3JEMEHTOB HA IUIAHETE 3eMilsl U

BO Bcenennoi;

— OIpeNessiTh COCTaB BEIIECTB M0 UX (Gopmyiam;

— pacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUsI MacChl BELIECTB;

— JIEMOHCTPUPOBATh NMOHUMAHUE TEPMHHA «OUOJOTMYECKHU AKTUBHBIE BEIIECTBAY;

— BBIABJIATH PA3JIMYMSA MEXIAYy WHIAUBHUAYaJIbHBIM BEIIECTBOM U CMECHIO;

— pacKpbIBaTh pa3jidyusl MEXKJYy BEIIECTBAMU MOJIEKYJSPHOIO U HEMOJIEKYJIIPHOTO CTPOCHHS;

— ONKCHIBATh CBOWCTBA TBEP/IbIX, KUIKHX, TA3000pa3HbBIX BEIIECTB, BBIACIAS UX CYILIECTBEHHBIE NTPU3HAKU;

— pa3nu4aTh XUMHYECKUEe U GU3NUECKUE SIBIICHUS;

— Ha3bIBaTh NPU3HAKU U YCIIOBUS NMPOTEKAHUS XUMHUYECKUX pEaKIUii;

— BBISBJISITh IPU3HAKH, CBUAETEIBCTBYIOIINE O MPOTEKAHUNA XUMHUYECKON PEaKIIUHY ITPU BBIIIOJTHEHUN

XUMHUYECKOI'O ONBITA;



-TI0JIb30BAThCS JIAOOPATOPHBIM 000PYI0BAHUEM U MIOCYIOMN.
K xoHIly 0OyuyeHus B 8 Ki1acce mpeMeTHbBIE pe3ysIbTaThl HA 0230BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH
y 00y4aromuxcsi yMEHHM:

PacCKpbhIBaTh CMBICJI OCHOBHBIX XUMUUYECKUX MOHSITUN: aTOM, MOJIEKYJIa, XUMUYECKHI AJIEMEHT, ITPOCTOE BEIIECTRO,
CJIIOKHO€ BEILECTBO, CMECh (OJHOPOAHAs M HEOAHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs AaTOMHAs W
MOJIEKYJISipHasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JI0JIsI XUMUYECKOIO 3JIeMEHTa B
COCIMHEHUU, MOJSIpHBIA O00BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJICHUS, XMUMHUYECKas peakius, Kiaccu(ukamus peakiuil: peakiud COCAMHEHUS, PEaKIUU Pa3I0KCHUS,
peakluy 3aMellleHus, peakuud oOMEeHa, HK30- U IHAOTEPMHUYECKUE PEaKIUH, TETIOBOM 3 (PeKT peakiuuu, s1po
aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, palyCc aToMa, XUMUYECKasi CBA3b, MOJIAPHAs U HETOJIIpHAs
KOBaJICHTHasi CBs3b, MOHHAs CBA3b, MOH, KAaTHOH, aHUOH, PAacTBOp, MaccoBas JOJs BeliecTBa (MPOILIEHTHAs
KOHIIEHTpAIIMsI) B paCTBOPE;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX IMOHSATHH U TPUMEHATH ATH TOHATHS TMPU ONHCAHUU
BEIIIECTB M UX MPEBPAICHU;

UCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBIICHUS (POPMYJIT BEIIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIIU;
OTIPEIENISITh BAJIGHTHOCTh aTOMOB J3JIEMEHTOB B OWHAPHBIX COCJUHEHUSX, CTEMEHb OKHUCJICHHS SJEMEHTOB B
OMHApPHBIX COEUHEHUSX, IPUHAJJICKHOCTh BEIIECTB K ONMpPENeIEHHOMY KJIacCy COeAMHEHUI 1o GopMyiam, BUA
XUMUYECKOU CBSI3M (KOBAJEHTHAsI U MOHHAS) B HEOPIraHUYECKUX COEIUHEHUSIX;

packpbiBaTh cMbIci [lepuoandeckoro 3akona [l. 1. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHKUE TTEPUOIUYECKOU
3aBUCUMOCTH CBOMCTB XHMHUYECKHX DJIEMEHTOB OT WX TNOJOXKeHHs B llepumoandeckodl cucreme, 3aKOHOB
COXpaHEHHMs MacChl BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHA ABOTaJpo;
OIHCHIBATh U XapaKTEPU30BaTh TaOmMuHyto popmy [leproandeckoii CHCTEMbl XUMHUYECKUX 3JIEMEHTOB: Pa3inyarh
MOHSITHSI «TJIaBHas noarpynmna (A-rpymnma)» u «mobounas noarpymnmna (b-rpymma)», Manbie U OOJbIINE TIEPHOIBI,
COOTHOCHTH 0003HAYECHUS, KOTOpPBhIE UMEIOTCs B Tabmuie «llepuonndueckas cuctema Xxumuaeckux nemeHTos J[. W.
MeHneneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sapa,
o011ee YrCIio JIEKTPOHOB U PACIPEICTICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKHE BEIECTBA, XUMHUYECKHE peakiuu (1Mo 4Yuciy u
COCTaBY YYaCTBYIOIIHUX B PEAKIIMU BEIECTB, MO TEIIOBOMY (D eKTy);



XapaKTepru30BaTh (OMHCHIBATh) OONIME XWMHYECKHE CBOMCTBA BEIICCTB PA3IUYHBIX KJIACCOB, MOATBEpXAas
OIMCAHKE MPUMEPAMHU MOJICKYJISIPHBIX YPABHEHUI COOTBETCTBYIONIUX XUMUUECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTCKAHHSI
XUMHYECKUX MPEBPAIICHUHN B PA3IMYHBIX YCIOBUIX;

BBIUHCIISITH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIONI0 XHUMHYECKOTO
aJIeMEHTa 1Mo QopMyJie COeTUHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHUIO
XUMHYECKOW pEaKIIvH;

NIPUMCHSTh OCHOBHBIC OIECpAIliU MBICIUTEIBHOW JEATEIBPHOCTH — aHAJIM3 W CHHTE3, CpaBHEHHE, 000O0IICHHE,
CUCTEMaTHU3aIlNI0, KJIaCCHU(PUKAIIUIO, BBIABICHUE NPUYUHHO--CICACTBEHHBIX CBS3CH — JJIT M3yYCHHUs CBOMCTB
BEIICCTB M XHMHYCCKUX pEaKIMi, €CTECTBCHHO-HAYYHBIC METOJbI IO3HAHWS — HAOMI0ICHNe, H3MEpPCHHUE,
MOJICJTMPOBAHKE, SKCIICPUMEHT (PEaJIbHBIN U MBICIICHHBIH );

CJIeIOBATh MPABUJIAM TOJb30BAHUS XUMUYECKON MOCYI0M M JJTaOOpaTOPHBIM O00OpPYAOBAaHHEM, a TAK)KE MpaBUIaM
oOpalieHusl C BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIUSMH TIO BBIMOJHEHUIO JIAOOPATOPHBIX XHUMHUYECKUX
OTBITOB MO TOJYYCHHIO W COOMpaHHWIO Ta3000pa3HBIX BeEHIECTB (BOAOPOJA M KHUCIOPOAA), NMPUTOTOBICHUIO
pPacTBOPOB C OMpeNeIEHHON MacCOBOM J0JIei pacTBOPEHHOTO BEIECTBA, INIAHUPOBATH U TIPOBOJIUTH XUMUYECKHE
OKCIIEPUMEHTHI TI0 PACMO3HABAHHWIO PACTBOPOB IIENOYEH W KHUCIOT C TOMOIIBIO HWHAMKATOPOB (JJAKMYC,
dbeHondTanenH, METUJIOPAHX U IPYTHE).

K koHIly 00y4eHwus B 9 Kjacce peMETHBIC pe3yJIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH
y 00yJaronuxcs yMEHUM:

PacKphIBaTh CMBICJ OCHOBHBIX XHMHUYECKHUX IMOHATHN: XUMHUYECKHUW SJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH,
AHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJECHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTh, CTECIEHb OKHUCICHUS,
XUMHUYECKash peakius, XUMHUUYeCKas CBSA3b, TCIUIOBOM 3¢ (eKT peakiuu, MOjab, MOJSPHBIM 00BEM, pacTBOD,
AICKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJICKTPOJUTHYECKAs JTHUCCOIHMAIMS, PEaKIMH HOHHOTO OOMeEHa, KaTalHu3aTop,
XUMHUYECKOE paBHOBECHE, 00paTHMbIe M HEOOpAaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC PEaKIIUH,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKHCICHHUE M BOCCTAHOBJICHHE, AJIOTPOIHS, aM(POTEpHOCTh, XUMHYECKas CBS3b
(KoBaJIeHTHAs, MOHHAs, METAJIMYECKas), KpPUCTAJUIMUeCKas pemI€TKa, KOPPO3us METAIIOB, CIUIaBbI, CKOPOCTh
XUMHUYECKOU peakIuu, MpeaeIbHo qonyctumas kKonnenrpanus [1JIK BemecTsa;



UJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMMYECKMX IIOHATUHM U INPUMEHATH 3TU IIOHATUSA IIPU OIMCAHUU
BEILIECTB U UX NPEBPALICHUM;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUs (DOPMYJT BEUIECTB U YPABHEHUN XUMUYECKUX PEAKIIML;
ONPEAEATh BAJCHTHOCTb U CTENEHb OKUCJICHUS XUMUYECKHUX JJIEMEHTOB B COCAUHEHMAX PA3JIMYHOIO COCTaBa,
NPUHAJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEQUMHEHUM 1o QopMyliaMm, BHJ XUMUYECKOH CBS3HU
(KOBaJICHTHAsl, MOHHAsI, METAJUINYECKAs) B HEOPTAHUYECKUX COCIMHEHUSX, 3apsi MOHA MO XUMHUUYECKon dopmysie,
XapakTep cpeabl B BOJAHBIX pacTBOpax HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAUIMYECKOW pPELIETKU
KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbIci lepuoanyeckoro 3akona /. 1. Menzaeneesa u 1eMOHCTPUPOBATH €I0 IOHUMAHUE: OIUCHIBATH
U XapakTepus3oBaTh TabinuHyto popmy I[lepuonuyueckoit cucTeMbl XUMHUYECKUX AJIEMEHTOB: Pa3iMyaTh MOHATUS
«rmaBHas mnoarpynna (A-rpymma)» U «mobounas mnoarpynna (b-rpynma)», Manble ¥ OOJBIIME TEPHOIBI,
COOTHOCHUTH OOO3HAa4YEHUs, KOTOPbIE HMMEIOTCS B IMEPUOJAMYECKON TaOJIHIle, C YHCIOBBIMU XapaKTEPUCTHUKaAMU
CTPOEHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj A1pa, 00Ilee YUCIIO MEKTPOHOB U PACIIpeieICHUE UX
[0 D3JEKTPOHHBIM CJOAM), OOBSACHATH OOLIME 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COCIMHEHUN B IIpeJielax MajbIX IEPUOA0B U TJIABHBIX IIOATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;
KJIacCU(PUIMPOBATh XUMUYECKUE HJIEMEHThI, HEOPraHMYECKHUE BELIECTBA, XUMUYECKHUE pPEaKkUMH ([0 YUCIYy U
COCTaBy YYAacTBYIOLIUMX B pEaKLUUU BELIECTB, MO TEIJIOBOMY 3(@eKTy, Mo H3MEHEHHIO CTENEHEH OKHUCIICHUs
XUMHUYECKHUX DJIEMEHTOB);

XapakTepHu30BaTh (OMUCHIBATh) OOIIME U clelU(UUECKUE XUMHUUECKHUE CBOIMCTBA MPOCTHIX U CIOKHBIX BEILIECTB,
NOATBEPKAAsl ONHUCAHUE NPUMEPAMHU MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHMH COOTBETCTBYIOIIMX XHMHUYECKHX
peaKiuu;

COCTaBJIATh YPAaBHEHUS JJIEKTPOJUTHYECKON TUCCOLMALMU KHUCIIOT, IIEJIOYEH U COJIEH, IOJIHBIE U COKPAILEHHBIC
YPAaBHEHMS PEAKLUMI MOHHOIO OOMEHA, YPAaBHEHHUs PEaKLM, MOATBEPKIAIOIINX CYIIECTBOBAHHE I€HETUYECKOMN
CBSI3M MEXIYy BELIECTBAMU Pa3JIMYHBIX KIaCCOB;

PaCKpbIBaTh CYIIHOCTb OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMMN IMOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO
OamaHca dTUX peaKIuii;



MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH MPOTEKaHUS XUMHUYECKUX
MPEBPAILECHUN B PAa3JIMYHBIX YCIOBUSAX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO XHMHYECKOIO
AJIeMeHTa 1o (popMyJie COEIMHEHMSI, MACCOBYIO JIOJII0 BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 0 YPABHEHUIO
XUMHUYECKOU pEaKIUH;

coOJII01aTh MpaBWIIa MOJIB30BAaHUA XMMUYECKON MOCYZ0M U JabopaTOpHBIM OOOpPYIOBAHHMEM, a TaKXKe IMpaBuia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBMU C MHCTPYKUMSIMHU MO BBINOJHEHUIO J1aOOPATOPHBIX XUMHUYECKUX
OTIBITOB TIO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YTIEKUCIIOro rasa);

IPOBOAUTH PEAKLUU, MOATBEPHKAAIOIINE KayeCTBEHHBIN COCTaB Pa3MYHBIX BEILECTB: PACIO3HABATH OIBITHBIM
nyTéM XJIOpHI-, OpoMHIa-, HOAUA-, KapOoHar-, ¢ocdar-, CUIMKAT-, CyIb(aT-, TUAPOKCHUI-UOHBI, KATUOHBI
aMMOHHUS ¥ MOHBI U3YUEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE OIEpallii MBICTUTEIBHOU JESATENBHOCTH — aHAJIM3 M CHUHTE3, CpaBHEHHE, 0000IleHHe,
CUCTEMAaTHU3AaLIMIO, BBISBICHUE IPUYMHHO-CJIEICTBEHHBIX CBA3EHM — /I M3yUEHUsI CBOMCTB BELIECTB M XUMHUUYECKUX
peaxiuii, eCTeCTBEHHO-HAYYHbIE METOABl MO3HAaHUs — HAOJIOJEHUE, U3MEPEHHE, MOJEIUPOBAHNUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).



TEMATHYECKOE IIJIAHUPOBAHUE
7 kJ1acc

Ne HaumenoBanue | KojimuecTBo 4acoB JuekTpoHHbIe (UG poBBIE) 00pa3oBaTeIbHbIE PeCyPChl
n/m | pasaejioB U TeM Bcero KoHTpobHbI IIpakTH4eckn
NMPOrpaMmblI € padoThI e paboThI
BBenenue 1 0 0 bu6mmoreka [{OK https://m.edsoo.ru/7f41837c
OT atoMma o 13 0 0 bubnunoreka HOK https://m.edsoo.ru/ff0d2a6c¢c
BEIIIECTBA
3 | DKcnepuMeHTa 6 1 1 Bu6muorexa [OK https://m.edsoo.ru/ff0d4f42
pHas paboTa C
BEIIIECTBAMHU
4 BemecTtra 7 0 0 bu6mmoreka [IOK https://m.edsoo.ru/ff0d2a6¢
BOKpYT Hac
5 3HAKOMCTRO C 4 1 1 bu6mmoreka IIOK https://m.edsoo.ru/00adb33c
MaTepHraJlaMu
OO6111e€ KOJTNYECTBO 31 2 2
JacoB 10 IIPOrpaMme

8 KUIIACC
KoauvecTBo yacoB
Ne HaumenoBaHue pa3aeioB u K 0 JuexkTpoHHbIe (HU(pPOBLIE)
n/n TeM IPOrpaMMBbl Bcero OHTPOIEHBIE PaKTHHeCKHe o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. IlepeoHayabHbIe XMMHYECKHE IIOHATHSA
11 Xumus — BaykHast 00J1aCTh 5 0 1 bu6mmoreka [JOK
' €CTECTBO3HAHMUS U https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/7f41837c

IIPAKTUYECKOU IeATEIbHOCTH
YEJI0BEKa

12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
' peakiumn https://m.edsoo0.ru/7f41837c
Wroro mo pazueny 20

Pasnen 2. Baxueiimme npeacrtaBuTe/ M HEOPraHMYECKUX BelIECTB

21 Boznyx. Kucnopon. Ilonstue 6 0 bubnuoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o 8 0 bubnuoreka [JOK
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 bubnuoreka [JOK
OCHOBAHMSX https://m.edso0.ru/7f41837c
24 OcCHOBHBIE KJIACCHI 11 1 bu6moreka [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jemMeHToB /I, U. MenaesneeBa. CTpoenne aToMOB.

XumMuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE PCAKIHHU

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrtema

bu6mmoreka [IOK

3.1 XUMHYECKUX anemeHnToB Jl. W. 7 0 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroMa
32 | Omormemer 5 i BuGmorexa LIOK
) https://m.edsoo.ru/7f41837c
BOCCTAaHOBHTEIIbHBIE PEAKITUN
bubnuoreka [[OK
Hrroro no pasnery 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
PesepBHOE Bpems 3 0 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M X COeANHEHHUS
OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX bubnuoreka [JOK
2.1 4 0 1
anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [TOK
' S https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 0 1 bubmmorexa [IOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Uroro mo paznueny 25
Pazgen 3. Mera/sibl M UX COeIMHEHUS
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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