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HHOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma no yueOHOMY MpeaMeTy «XuMus» s 8-9 KIlaccoB cOCTaBlieHa Ha OCHOBE

CIICIYIOIIUX HOPMATUBHBIX IOKYMEHTOB!

o ®denepanbHBId TOCYIAPCTBEHHBIM CTaHAAPT OCHOBHOTO OOIIEro oOpa3oBaHUS, YTBEPKICH
npuka3zoM MunuctepcTBa npocsemenus Ne 287 ot 31 mas 2021 r.

e OcHoBHas o0OpaszoBarelbHAs MporpaMma OCHOBHOTO oOmiero o6OpasoBanus MBOY
«bepeszosckas COIL» (yrBepxkaena mpukazoM Ne 163 ot 04.07.2024 r.)

e [lonoxenue o paboueii mporpamMmme yaebHoro npeameta, kypca MbOY «bepesoBckas COILI»
(mpuka3 Ne 57 ot 31.03.2022 1.)

e VYueOHBIH TuTaH OCHOBHOTO 00m1ero oopasosanust MBOY «bepesosckas COILLy (yrBepxaeH
npukazom Ne 169 ot 23.08.2024 r.)

e Kanennapusiit yueOubiit rpapuk MBOVY «bepesopckas COILL» (yrBepx/ieH mpuka3zom
Nel69 ot 23.08.2024 1.)

HEJIX U3YUEHUSA YYUEBHOI'O ITIPEJIMETA «XUMUSI»

[Ipy WM3ydeHWM XWMHH Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUs Ba)KHOE 3HAUCHUE
MPUOOPEN TaKUe 1, KakK:

— opMUpPOBaHHE WHTEIUICKTYyaTbHO Pa3BUTON JIMYHOCTH, TOTOBOM K camMooOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSTEILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOW aTanTHpOBAThCI K
OBICTPO MEHSIOIITUMCSI YCIIOBHSIM KU3HU;

—HalpaBJIEHHOCTh OOYYCHHS] Ha CHCTEMAaTHYECKOEe MPHOOIIEHHE OOydJaronmxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  JIEATENIBHOCTH,  HAyYHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

—00ecTieYeHre YCIOBHM, CIMOCOOCTBYIOMIUX TMPUOOPETEHUI0 OOYYarOIIMMHUCS OIbITa
pa3zHooOpa3HO AeATeIbHOCTH, MO3HAHUSA U CAMOTIO3HAHHUSA, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHIIH ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

—(opmupoBanue 00mel GYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM
YHClie YMEHHUI OOBSACHATH U OLICHUBATH SBJICHUS OKPY)KAIOIIET0 MUPA, UCII0JIb3Ys 3HAHUS U OIIBIT,
MOJIyYEHHBIC MPU M3YyYCHUH XUMUH, MPUMEHSATh UX IPU PEIICHUHU MpoOJieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOM JIESATENbHOCTH;

—dopmupoBaHe y 00y4arOIUXCs TYMAaHUCTHUECKUX OTHOIICHHA, MOHUMAaHUSI LIEHHOCTU
XMUMHYECKUX 3HAHUM I BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYAOBOU NEATEILHOCTH B LENSIX COXPaHEHHsI CBOETO 3J0POBbsi M OKpYXKAIOLIEH MPHUPOIHOMN
Cpebl;

— pa3BUTHE MOTHUBAIMK K 00y4EHUIO, CITIOCOOHOCTEN K CAaMOKOHTPOJIIO M CAMOBOCIHUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQuIIs U HAMPABICHHOCTH JaibHeHIIero o0ydeHus.

OO1ee ynCIO 4acoB, OTBEAEHHBIX AJS M3YYEHUS XMMHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Ponp XuMHM B KU3HM 4YEJNOBEKAa. XHWMHS B CHCTEME HayK. Tena u
BemiecTBa. Du3nueckue CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BemiecTB. [lonsiTue o MeTogax
no3HaHus B XxuMmun. Yucteie BemecTBa 1 cMecu. CrocoObl pa3ieiieHus CMeceu.

ATOMBI ¥ MOJIEKYJIbI. XUMHUECKHE IeMEeHThI. CHMBOJIBI XUMHUUECKHX 1eMeHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumunaeckas popmysa. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MTOCTOSTHCTBA
coctaBa BemiecTB. OTHOcHTeNbHAass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHAas macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COCAMHEHHH.

KonnuecTto BemectBa. Mosb. MossipHast Macca. B3auMOCBsI3b KOJIMUECTBA, MACChI U YUCa
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hopmynaM XUMUYECKUX COCTUHEHHI.

dusnyeckue M XUMHYECKHE SIBIICHUS. XHUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenmuueHwMsI, pa3IOKCHHS, 3aMEIICHHS, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMUYECKOW IMOCY/IOH, MpaBUiaMu pabOTHI B JIAOOPATOPHH U TpUEMaMU
oOpareHuss ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHe Pu3nuecKknX (TUTaBJICHUE BOCKA, TasHUE JIbA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOW) SIBJICHUH, HAOIIOICHUE 1
OTHCaHKE NMPU3HAKOB NMPOTEKAHUSI XUMUUYECKUX peakluil (pa3ioxkeHue caxapa, B3auMo/IeHCTBUE
CEPHOM KHUCJIOTHI C XJopuaoMm Oapusi, pazioxenue ruapokcuna meau (II) mpu HarpeBanuwm,
B3aMMOJICICTBUE keme3a ¢ pacTBopoM coiu Menu (II), mzyuenne crnocoOoB pazieneHus cMecei:
C TOMOIIBI0O MarHuTa, (UIbTPOBAaHHE, BbIMAPUBAHUE, JUCTWIULALMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM COJNM, HAOJIOJACHHE U OIMMCAaHUE PE3YJbTAaTOB IMPOBEICHUS
OTbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHe MOJeled MOJIEeKYI
(ITapoCTePIKHEBBIX ).

BaxHeiimue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — 37IeMEHT U MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakluuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHCIOpoJa B Jaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoga B mpupozae. O30H — ajuioTpomHas MoaudUKaius
KHCIIOpO/a.

TemoBoit 3ddexkr Xumuyeckoil peakuuud, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUUYECKUE peaKkuuu. TOIMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — sanemeHT u npoctoe BemiecTBo. Haxoxnaenue Bogopoaa B mpupoe, Gu3ndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI morydeHusi. Kucinotel u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cporcrBa BoAbl. Boma kak pactBoputens. PactBopsl. HacellieHHbIE U
HEHACBIIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BELIECTBa B
pactBope. XuMudeckue cBoMcTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJI.

Knaccudukarnuss Heopranuyeckux coenuHeHuil. Okcunpl. Knaccudukamus OKCHIOB:
cojieoOpasyrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. HomeHknarypa
oKkcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCuaoB.



OcnoBanms. Knaccupukanuss OCHOBaHMIA: INENOYM M HEPACTBOPHMBIC OCHOBAHMAL
Homenknarypa ocHoBanmil. ®Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydenue
OCHOBaHUM.

Kucnotsl. Knaccudukarnus kucinor. Homenkinarypa kucinot. @u3nyeckiue ¥ XUMUYECKUE
cBoiicTBa kuciaot. P aktuBHoctu metamuioB H. H. bekerosa. Ilosryuenue Kucnor.

Conu. Homenknarypa coseil. dusnueckue U XMMUYeCKHe cBoiicTBa cosieil. Ilomydenue
COJIEH.

['enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIPEJICJIEHUE COJAEpKaHUs KUCIOpOoJa B BO3JyXe, MOJydeHHE, COOMpaHue,
pacrno3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCHUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB W OIMCAaHME MX CBOICTB, IMOJy4Y€HHE, cOOMpaHue, paclo3HaBaHUE U
M3y4eHuEe CBOWCTB BOJopojAa (TopeHue), B3aumojieiicTBue Bojopoaa ¢ okcumom memu (II)
(BO3MOXHO MCTIOJH30BAHUE BHICOMATEPUAIIOB), HAOIOIEHNE 00PA3I0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIEOBaHWE OCOOEHHOCTEH pAacTBOPEHUS BEIIECTB C Pa3IMYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOM J0OJIEH pacTBOPEHHOIO BEIECTBA,
B3aMMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOpAaX KHUCIOT W IIEN0YeH, H3ydeHHe
B3anMoeiicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT ¢ METaJIAMH, PEAKITUI
HENTpaau3alny, MoJiydeHHe HEPACTBOPUMBIX OCHOBAaHUH, BEITECHEHHE OJIHOTO METajula IpyruM
U3 pacTBOpa COJIM, pEIIeHHWE SKCIEPUMEHTAIbHBIX 3aday 1o TeMme «Baxueiimme kiacchl
HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepuoanyeckasi cucrema xumuuyeckux 3jiemenros JI. WU.
MenpaeseeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBbie MOMBITKY KJIacCU(UKALNN XUMHUUECKUX 3JIeMeHTOB. [IoHsATHE O TpyIax cXOAHbIX
AIIEMEHTOB (LIEJIOYHBIE U MIETIOUYHO3EMENIbHBIE METAILIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepuognueckuit  3akoH. Ilepuonmueckas cucrema XUMHUYECKHX 3ieMeHTOB /.
N. MenneneeBa. KopoTtkonepuoanas u jmmHHONIEpHoaHas Gopmbl [lepuoaumdeckoit crucTembl
xumuueckux oanemeHtoB JI. WM. MenneneeBa. llepuoast u rpynnbl. PU3HMYECKUM CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siaep. M3otonsl. DiekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obosouek atoMoB mepBbIX 20 xumuueckux dnemMeHToB llepuommyeckoit cucrtemsr /.
N. MenneneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA 110 €ro noJioxkeHuto B [lepuoanueckoit
cucteme 1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajnyca aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O IPYIIaM U IEPUOAAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoauueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U nipakTuku. JI. . MenneneeB — yd€HbIN U TpaKJaHUH.

Xumunueckas CBSI3b. KoBanientnas (monsipHast u HETOJISIPHAS ) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBSA3b.

Crenensp okucnennsa. OKACIUTEIBHO-BOCCTAaHOBUTENbHBIE peakuy. [Iporeccel okucaeHus
1 BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenn .

n3yueHHe 00pa3loB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMO/ICHCTBHE THIPOKCHIA INHKA
C pacTBOpaMM KHCJIOT W WIEJIOYEH, NPOBEACHHUE ONBITOB, WUIOCTPUPYIOLUIMX IPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINH (TOPEHNE, pEeaKIH Pa3JIOKEHHsI, COSTUHEHUS ).

Mesicnpeomemmnoie cea3u



Peanuzanus MeXnpeaIMEeTHbIX CBSI3€H MPU M3Yy4EHUM XMMUHU B 8 KJIACCE OCYILLECTBIISETCS
4Cpe3 UCII0JIb30BAHUEC KAaK O6H_II/IX CCTCCTBCHHO-HAYYHbIX HOHSITI/If/’I, TaxKk 1 HOHﬂTHﬁ, SABJIAFOLIIUXCS
CUCTCMHBIMU JJId OTACJIbHBIX MTPCAMETOB €CTCCTBCHHO-HAYYHOTI'O LIUKIJIA.

OO0mue ecTeCTBeHHO-HAYYHBIE TIOHITHS: HAYYHBIH (DAaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIH3,
CHHTE3, Kiaccu(uKamusi, NEepUOJUYHOCTh, HAOIIOACHUE, OSKCIEPUMEHT, MOJCIHPOBAHHUE,
M3MEpEHUe, MO/ICNb, SIBJICHHUE.

®usuka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, HN30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, JIEKTPUYECKUN 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOAHUE BfIIECTBA, I'as, q)HSI/I‘IGCKI/Ie BCJIIMYHMHBI, CAUHUIBI U3MEPCHHA, KOCMOC, IIJIAHCTHI,
3BE351, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadust: atmochepa, rugpocdepa, MUHEpaIbI, TOPHBIE TOPOIbI, [T0JIE3HBIE HCKOMIAEMBbIE,
TOIUIMNBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMH4ecKasi peakuusi

[lepmognueckuit  3axoH. Ilepuonmueckas cucremMa XMMHUYECKHX 3JIeMEHTOB [l
N. MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KalMs, KaJblUsi U HUX COECIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 3JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BUIbl XMMHYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUTMUECKON PEIETKU U BUJAa XUMUYECKON CBSA3H.

Knaccudukanus m HOMEHKJIATypa HEOPTraHWYECKHUX BEIIECTB. XHWMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIAaCcCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XUMHYECKUX peakLUi M0 pa3IuYHbIM MpU3HaKaM (10 YMCIy U COCTaBy
YUYaCTBYIOUIMX B PEaKIMH BEILECTB, 110 TEIIIOBOMY 3P PEKTY, IO U3MEHEHUIO CTEIIEHEH OKUCICHMUSI
XMUMUYECKUX D3JEMEHTOB, IO OOpaTMMOCTH, IO Yy4YacTHUIO Karajau3aropa). OK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopocty Xumuueckoi peakuuu. IlonsaTue 006 oOpaTHMMbBIX U HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuse. [lonarue o xumnuyeckom paBHOBeCHH. PaKTOPBI, BIUAIOLIME HA CKOPOCTh XMMHUYECKON
peaKuuy U MOJI0KEHUE XMMUYECKOIO PABHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUU, JIEKTPOHHBIH OadaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTEIbHON peakuuu. CoCTaBlICHHME YPABHEHHMM OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOA MIEKTPOHHOro OanaHca.

Teopust >neKTPOIUTUYECKON AMCCOLUALMM. DJIEKTPOJIUTHI U HEAIEKTPOJUTHI. KaTHOHBI,
aHUOHBI. MeXaHn3M JUCCOLMALMU BEILECTB C Pa3IMYHbIMU BUJIAMU XUMHUYECKOH CBsA3U. CTeneHb
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

Peakiun nonHoro oOMeHa. Ycia0BUS MPOTEKAaHUS peakUMid MOHHOTO oOMeEHa, MOJIHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTAaBICHUNA 00 DSJIeKTPOJUTHUYECKOW ucconmanuu. KadecTBeHHble peaklIUU Ha HOHBIL
[TonsTHE O THAPONIM3E CONIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJENAMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUAAa HATpHs),
HCCIIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pPEaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(baKTOpOB, HCCIIEIOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpoOliecca AUCCOLUAINN
KHCJIOT, LIeJIoYei U coJielt (BO3MOXKHO MCIIOJIb30BaHKE BU/IE0 MAaTEPHAJIOB), IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIUX MPU3HAKH MPOTEKaHHWs peakLUuii MOHHOro oOMeHa (0Opa3oBaHHE OcajiKa,
BbIJIEJICHNE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHHO-



BOCCTAaHOBUTEJBHBIX pEaKUUl (FOpEHHE, peakluu Pa3JIoKEHUs], COCIANHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOUIbK0 KAuyE€CTBEHHBIX pEaKUMi Ha HOHBI, pEIICHHE
9KCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanuibl 1 MX coeJUHEHHS

OOmast xapakrepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMeTalllaMu,
menoyamu).  Xijopoogopon. ConsiHas KHUCIOTa, XMMHUYECKHE CBOWCTBA, IOJIYYEHUE,
npuMeHeHue. J[eicTBre Xjopa U XJI0pOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeiine XJ1opuabl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHU okucieHusd. CTtpoeHue u (pu3MUecKue CBOICTBA IPOCTHIX BELIECTB —
KHUCITIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojiopoj, cTpoeHue, (U3MYeCKue M XUMUYecKkue cBoucTBa. OKCHIBI Cephl Kak
MIPE/ICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOmume Kak mpeacTaBUTENs Kilacca KUCIOT U crienupuueckre). XuMUUECKUE PeaKiiuu, JeKalie
B OCHOBE ITPOMBIIIJIEHHOTO CII0CO0a MOTy4yeHUs! CepHON KUCIOThI. [IpMeHeHne cepHOi KUCIOTHI.
Conu cepHOM KHCIOTHI, KauecTBEHHas peakuus Ha cynabdar-uoH. Haxoxnenue cepbl u eé
COEIMHEHUH B IPHUPOJE. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpellbl COCAMHEHUSIMH CEpPbI
(KuCIOTHBIE OXKIM, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPALEHUS.

OO6mass xapakTtepucTuka 35eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHW OKHUCIEHUS. A30T, paclpocTpaHEeHHE B MpuUpoje, (QuU3MYecKue u
XUMHUecKue cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHaK, ero (pusnueckie U XuMU4ecKHe
CBOICTBa, NMoy4yeHue u npumeHeHne. Conu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuus Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ IMOJIyuyeHUE,
¢u3uvYecKkne W XUMHYECKHE CBOMCTBAa (0OIIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPYKAIOMIEH cpeabl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop, amIOTPONHBIC MOIUDUKAITIN
docdopa, busnyeckue u xumudeckue cpoiictBa. Oxcua dochopa (V) u dhochopHas kuciora,
¢busznueckue M XUMHUYECKHE CBOMCTBa, moiyueHue. lcmosnb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mrast xapaktepucThka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEINIEHU OKHUCIIEHUs. YTJIepo/i, aJUIOTPOIHbIE MOIM(DUKALINU, PACTIPOCTPAHEHHE B
npupoe, pusnveckre U XuMHIeckrue cBorcTBa. Axcopouusa. KpyroBopot yrieposaa B npupo/e.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJIOTHUECKHE MPoOJIeMbl, CBsA3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a II00aTbHOT0 TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conmu, X (pu3MUeckrue M XUMHUYECKHE CBOMCTBA, IMOJyueHHWE U NpuMeHeHue. KadecTBeHHas
peakiusi Ha KapOoHaT-NOHKL. Mcnonp30Banue KapOOHATOB B OBITY, MEAULIMHE, TPOMBIILIEHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COEAMHEHMSX yIiepoja
(MetaH, TaH, 3THJIEH, alleTUJIeH, 3TaHOJ, IIMLEPHH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKU
YTJI€BOAOPOOB (Yrojb, MPUPOIHBIN ra3, He(PTh), MPOIYKTHl UX NepepaboTku (OEH3UH), UX POJIb
B OBITY M NPOMBIIUIEHHOCTH. [loHATHE O OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, Oenkax,
yIJI€BOJAX — W HX POJM B XU3HU 4YeloBeKa. MarepuanbHOE €JUMHCTBO OPraHMYECKHX U
HEOPraHMYECKUX COCIUHEHM.

Kpemuuii, ero ¢usuueckue M XUMHYECKHE CBOWCTBA, NOJY4YE€HHE WU IPUMEHEHHE.
CoenuHenus kpeMHuss B mnpupoje. OOmme mnpencraBieHus o0 okcuae kpemuus (IV) wu
KpeMHHEBOH kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiine
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. IIpobiaembl
0€30I1aCHOTO MCII0JIb30BaHMsSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.



Xumuueckuii IKcnepumennt

n3yueHre oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBI, TIPOBEJICHHUE
KaueCTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTECKAHWS, OTIBITHI,
oTpakaroye (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
WCIOJIb30BAHNE BUICOMATEPHANIOB), O3HAKOMJICHHME C OO0pa3lamMu XJIOPHUIOB (TaJOTCHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEpHasoB), HaOIIOJEHHE TMpollecca OOyriauBaHMS  caxapa IOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4EeHHE XUMHUYECKUX CBOMCTB pa30aBlIeHHOW CepHOMU
KHCJIOTBI, TIPOBE/ICHUE KAUYECTBEHHOH peakiuyu Ha cyabparT-uoH U HaONIOJeHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaAMH a30Ta, (ocdopa u ux coenTuHEHHUU
(BO3MOXKHO HCIIOJIb30BAaHHUE BUICOMATEPHAJIOB), 00pa3liaMy a30THBIX U (GOCcHOPHBIX YAOOpEHHIA,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOWCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX PEAKIIMN Ha NOH aMMOHUS U (ocdaT-uOH U U3yUdEeHUE MPU3HAKOB UX MPOTEKAHMUSI,
B3aUMO/ICHICTBUE KOHIEHTPUPOBAHHON a30THOM KMCIOTHI ¢ MEJbI0 (BO3MOXKHO MCIIOJIb30BaHHE
BUJIEOMATEpUANIOB), M3Y4YEHHME MOJeNied KpPUCTAIMYECKUX pEIETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE C IIPOLIECCOM a/IcOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIEM U yCTPOMCTBOM NMPOTHUBOTa3a, MoJydeHne, COOMpaHue, paclio3HaBaHue U U3y4EeHHE CBOWCTB
YTJIEKUCIIOro rasa, MPOBEJEHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT M CHUJIMKAaT-UOHBI U
U3y4YeHHE TMPHU3HAKOB WX [MPOTEKaHMs, O3HAKOMJIEHME C TPOAYKUMEH CHJIMKAaTHON
MIPOMBIIIJICHHOCTH, PEIICHUE YKCIIEPUMEHTAILHBIX 33124 10 TeMe «BaxHeHne HeMeTaJlTbl U UiX
COETUHEHUS.

MeTaJiibl M UX COETMHEHUS

OO01as XapakTepuCTHKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHUU UX TOJI0XKEHHS
B Ilepuonuueckoil cucreme xumuueckux snemeHToB JI. M. MenpaeneeBa U CTpOEHUS aTOMOB.
Crpoenue meramioB. MeTraminueckas CBs3b M METAUIMYECKas KPUCTAIMYECKas pEenIETKa.
DJIEKTPOXUMHUYECKUN PAJl HAOPSKEHUM MeTaioB. DU3MYECKHE W XHMHUYECKHE CBOWMCTBA
MetaiioB. OOme cnocoObl notydyeHus MetamioB. [loHsTHe 0 KOppO3uHM METasioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Kopposuw. CruiaBbel (CTanb, YyryH, TIOpaTIOMHHHHN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTaIIbL: MOJ0KEHNE B [leproauyeckoii cucteMe XMMUYECKUX 3J1€MEHTOB /1.
W. MenneneeBa, CTpOEHHE UX aTOMOB, HaxoxJeHHe B mpuponae. Pusmyeckne M XUMHYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kaimusi). OKCUAbI U THAPOKCUABI HAaTpud U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COEIUHEHUIA.

[I{enouyHO3eMenbHBIE METAJUIBI MATHUM U KaJIbLIMI: 110J10KeHue B [lepuonnueckoii cucreme
xumudeckux snemMeHToB JI. W. MenaeneeBa, cTpoeHHME MX aTOMOB, HaxOXJEHUE B IPHUPOJE.
®u3nyeckue U XMMHUYECKHE CBOMCTBA MarHus W Kajiblus. BaxHeilme coeIUHEHMs KajabLus
(oxcua, TuIpoKcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepuoanueckoil cucreMe XUMHUYECKUX 3iemMeHTOB [l
N. MenaeneeBa, CTpo€HUE aTOMa, HAXO0XKACHHUE B IIpUpoJie. Pu3ndeckne 1 XMMUYECKHUE CBOMCTBA
amoMuHus. AM(OTEpHbBIE CBOWCTBA OKCH/IA U TUIPOKCHU/IA ATFOMUHHSL.

Kenezo: mnonoxenne B Ilepuoanueckoil cuctemMe XUMUYECKUX 3ieMeHToB [l
N. MenneneeBa, CTpoeHUE aTOMa, HAX0XKACHHUE B TpUpoJie. Pu3ndeckne 1 XMMUYECKHUEe CBOMCTBA
xene3a. Okcunel, Tuapokcuasl u conu kenesa (II) m sxemesa (III), ux cocra, cBoiicTBa U
MOJTy4YEeHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE ¢ 00pa3IlaMH METAIIJIOB U CIUIABOB, UX (PM3MUECKUMU CBOMCTBAMU, U3YUYCHUE
Pe3yabTaTOB KOPPO3UH METAILIOB (BO3MOXKHO MCIIOIb30BaHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICICTBUS OKCHJAa KalblUsi M HaTpus C BOJOM (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPUAJIOB), HWCCIICOBAHHE CBOMCTB KECTKOW BOJIBI, TpOIlECCa TOPEHUS JKele3a B
KHCIopoie  (BO3MOXHO  HCIOJB30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJbIlHs, alFOMUHUA, IMHKa, xene3a (II) u xenesa
(IIT), menu (I1), HaOnroeHre W OMHMCAHKE MPOIIECCOB OKPAITMBAHUS TJIAMEHU MOHAMU HATPHS,



Kalmusl ¥ KaIblus (BO3MOXHO HCIIOJIh30BAaHUE BUACOMATEPUATIOB), UCCIECIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THJIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BaxxHeHlIne METaJJIbl U UX COCTUHEHUS.

XuMus M OKpy:Kaomas cpeaa

BemectBa u maTepualibl B TOBCETHEBHOM KU3HU 4ellOoBeKa. be3omacHoe MCMOIb30BaHKE
BEIIECTB M XHMHYECKUX peakiuii B ObITy. [lepBasg momMoms mpu XUMHYECKHX OXOTax H
OTpPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYKarolen cpenbl (mpeaenbHas A0MycTUMasi KOHIICHTPaLUs
Bemiects, najiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MPOoOIeM.

Xumuueckuii Ikcnepumenm:

M3y4eHHE 00pa3loB MaTepUaIoB (CTEKIIO, CIIABbI METAJUIOB, MIOJTMMEPHBIC MAaTEPHAIBI).

Meoscnpeomemmnoie ceasu

Peanuzarust MeXNpeIMETHBIX CBSI3€U MPU U3YyYEHUU XUMHUU B 9 Kiacce OCYIIECTBIISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHSTHH, TaK U MOHSATUMN, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPUs, aHAJU3,
CUHTE3, KiaccuduKaus, TMNePUOJUIHOCTb, HAOMIOACHUE, OKCIIEPUMEHT, MOJICITUPOBaHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTePUAITHI.

®dusmka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIWUJ, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJEKTPUYECKUA 3apsij, MPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAILTUYECKAS PEIIETKA, CIUIaBbI, PU3MUECKUE BEIIMUNHBI, €THHUIIBI
U3MEPEeHUS, KOCMUYECKOE TTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTaTeNIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIBI, TOPHBIE TTOPOIbI, TIOJIE3HBIE UCKOTIAEMBIE,
TOIUTUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHS IPOrPaMMbI OCHOBHOTO OOIIEro 0Opa30BaHMS
JOCTHUTAIOTCS B X0J1¢ 00yYEHHsI XUMUHU B €IMHCTBE Y4eOHON U BOCIUTATEIBHOM ICSITEILHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMH  POCCHHCKAMH  COLMOKYJIbTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMHU [IEHHOCTSMH, IPUHATHIMH B OOINECTBE MPaBHJIAMH W HOPMAaMH IMTOBEACHHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COIIMATN3AIIMN O0YJarOIUXCSI.

JIMYHOCTHBIEC pE3yIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCSA PYKOBOIACTBOBATHCS
CHCTEMOM MO3WTHUBHBIX LIEHHOCTHBIX OPUEHTALMA M PACHIMpPEHHE OIbITA JEATCIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTH:

1) ITaTpHOTHYECKOT0 BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIIICHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACIIC/INI0, TIOHMMAaHMs 3HAYCHHS XMMHYCCKOW HAYKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CMOCOOHOCTH BIIQJIETh JIOCTOBEPHOW HH(OpMAIUel O MEepeoBbIX JTOCTUKCHUSX U OTKPBITHSIX
MHUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHHSIX 00 yCTpOMCTBE
MHUpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCIIUTAHUSI:

MPEJCTAaBICHUS O COIMAIbHBIX HOPMax M IPaBUJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO TOJIE3HOM,
y4eOHOUCCIICIOBATEILCKONW, TBOPUECKOW W JAPYTMX BHJAX JCSITEIBHOCTH, TOTOBHOCTH K



pa3zHoo0pa3HO COBMECTHON JEATEIILHOCTH MPH BBIMIOTHCHUN YUeOHBIX, TO3HABATEIHHBIX 3a7ad,
BBITIOJIHEHUN XUMHUYECKHX OJKCIIEPUMEHTOB, CO3JAaHMHM YYEOHBIX IPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHHUIO ¥ B3aWMOTIOMOIIHM B IPOIIECCE ITOW y4eOHOU MEesATEIIbHOCTH, TOTOBHOCTU
OIICHUBATH CBOE IMOBEACHHUE U TIOCTYITKH CBOMX TOBAPHUIIEH C TO3UITUHM HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEICTBUNA MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PEHUYECKUE  MPEACTABICHUS O  BEHIECTBE W XUMHUYECKOW  PEaKIIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABIISIONINE OCHOBY IS
MMOHUMAaHWS CyITHOCTH HAYYHOW KapTHHBI MHUPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS TIPUPOJIBI, B3AUMOCBSI3SX YCJIIOBEKA C TIPUPOTHOM CPEIOil, O POJIM XUMHUHU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTE;

MMO3HABATEIbHBIE MOTHBBI, HANpaBlICHHBIC HA TOJy4CHHE HOBBIX 3HAHWUH 110 XUMUH,
HEOOXOIUMBIC Il OOBSCHEHWs HAOIOAeMBIX TIPOIECCOB W SBJICHHI, ITO3HABATEIHHOM,
WH()OPMAMOHHON M YUTATEIIbCKON KYJIBTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEPATYpOM, JOCTYITHBIMU TEXHHUYECKUMHU CPEIACTBAMH
WH()OPMAIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYyYEHHIO U TO3HAHUIO, JTFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIEIOBATEILCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH U YPOBHS OOYJYCHHSI B TaJIbHEHIIIEM;

4) popmMupoBaHHUsI KYJIbTYPbI 310POBbS:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pOBBIM 00pa3 JKW3HMU, OCO3HAHWE IIOCICJACTBUN WM HENPHITHE BPEIHBIX IPHBBIYCK
(yrmoTpebsieHust aJIkoroJisi, HApPKOTUKOB, KYpPEHHUs), HEOOXOIUMOCTH COOIIOACHUS TPaBUI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKH3HU;

5) Tpy10BOro BOCIIUTAHUSI:

HMHTEpEC K MPaKTUYECKOMY M3yYEHHIO Mpodeccuil U TpyAa pa3IMyHOro poja, yBaKEHUE K
TPYAY U pe3yiabTaTaM TPYA0BOH AeSITENbHOCTH, B TOM YKCJIe HA OCHOBE TPUMEHEHHUS MPEAMETHBIX
3HAHMW TI0 XHWMHH, OCO3HAHHBIA BBIOOP MHIMBUAYAIbHOW TPAEKTOPUU MPOJOIKEHUS
o0Opa3oBaHusl ¢ Yy4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTpeOHOCTEH, yCHEemHoW MnpodeccCuoHalbHON MAEATeIbHOCTH W Pa3BUTHUS
HEO0OXO0IMMBIX YMEHUHN, TOTOBHOCTh aTalTUPOBATHCS B MPO(ECCHOHATIBHON Cpe/Ie;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 1ieJiecoo0pa3Hoe OTHOLICHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHMs, MOHMMAaHUE IIEHHOCTH 3J0POBOr0 U Oe30macHoro oodpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HaHHE IIEHHOCTH COOIO/ICHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIeCTBAMHU,
a TaKKe B CUTYaIUAX, YTPOXKAIOIIUX 3A0POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUS, MTOJTydaeMble IPU U3YUYEHUU XUMUU, JJISl pEeLIeHHs 3a/1a4,
CBSI3aHHBIX C OKPYXKAalOIIel NPUPOTHONW Cpeloi, ISl TOBBIIMICHUS YPOBHS HSKOJIOTHMYECKOM
KYJIBTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MpoOJieM U MyTed WX pelieHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJIOTHUECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MCTAIIPECAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC IS (1)OpMI/IpOBaHI/I$I
MHUPOBO33pPCHUA 06IJ_ICHay‘IHLIe IIOHATHUA (38.KOH, TCOpU:, NMPUHIUII, TUIIOTE3a, (baKT, CUCTEMA,
mponecc, SKCICPUMECHT U I[perC.), KOTOPBIC UCIIOJIB3YHOTCA B €CTCCTBCHHO-HAYYHBIX y‘-IC6HBIX
npeaAMETax 1 MOo3BOJIAIOT HaA OCHOBC 3HAHMUI U3 ATUX MpeaAMCTOB (I)OpMI/IpOBaTB MMpEaACTaBJICHUC O
LICJIOCTHOM HaquOﬁ KapTUHC MHpa, U YHHUBCPCAJIbHBIC y‘{C6HHC JeiCcTBUSA (HO3HaBaTCJ'ILHLIC,
KOMMYHUKATHUBHBIC, pel"y.HSITI/IBHBIe), KOTOPBIC 00ecreYnBarOT (I)OpMI/IpOBaHI/Ie TOTOBHOCTH K
CaMOCTOATCIIbHOMY INIAHUPOBAHUIO U OCYHICCTBJICHUTO yqe6H0171 JCATCIIBHOCTH.



Ilo3naBaTeibHbIE YHHBEPCAJbHbIE Y4eOHbIE 1eiCTBUS

ba3oBble joruyeckue AeicTBUA:

YMEHUSI UCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS TP OCBOCHUU 3HAHUMA:
PaCKpBIBATh CMBICII XUMHUYECKUX TTOHATUH (BBIJCISTH UX XapaKTEPHbIC TPU3HAKH, YCTAHABIMBATH
B3aMMOCBSI3b C JIPYTUMH TOHSTHSIMH), HCIIOJB30BATh TMOHATUS I OOBSICHEHUS OTIEJIbHBIX
(hakTOB U SBICHUIA, BRLIONPATh OCHOBAHUS U KPUTEPHH IS KiacCH(DUKAIIMT XUMHYECKUX BEIICCTB
U XAMHWYECKUX PEAKINH, yCTaHABIMBATh NMPUIMHHO-CIICJICTBCHHBIC CBSI3U MEXKIy OOBEKTaMU
W3Y4YEeHUs, CTPOUTH JIOTHUECKHE PACCYKJICHUsI (MHIYKTUBHBIC, NEAYKTHBHBIC, MO aHAJOTHH),
JIeJIaTh BBIBOJIBI M 3aKJIFOUCHUS,

yMEHHE MPUMEHSTh B TMPOIIECCe TMO3HAHUS MOHATHA (NMPEAMETHBIE M METANpeIMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIOJIb3yeMble B XUMHUHU, MPEoOpPa3OBHIBATH IIUPOKO
MPUMEHSIEMbIe B XUMHUH MOJICJIbHBIC TPEJICTABIICHNS — XMMHUYECKHI 3HAK (CMMBOJI AJIEMEHTA),
xuMudeckas (opmyiaa W ypaBHEHHE XHMHUECKOM pEakluu — TMPU PEIIeHUH Yy4eOHO-
MO3HABATENBHBIX 3a/a4, C Y4ETOM OTHUX MOJICTBHBIX TMPEJICTABICHUN BBISBIATH U
XapaKTepHU30BaTh CYIIECCTBEHHbIEC MPU3HAKU H3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB M
XUMHUYECKUX PEAKIUH, BBIABISITH OOIIHME 3aKOHOMEPHOCTH, IPUUYNHHO-CIICICTBEHHBIC CBSI3H U
MPOTHBOPEUHS B U3yIaeMBbIX MPOIECCaX U SBICHUSIX.

Ba3oBble ucciienoBare/bCKue 1eiCTBUSA:

YMEHHE HCIOJIh30BaTh TMOCTABJICHHBIE BOIMPOCH B KAauyeCTBE WHCTPYMEHTA ITO3HAHMS, a
TaKke€ B KAdyeCTBE OCHOBBI i (OPMUPOBAHMSI THUIMOTE3bl MO TIPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

MpHOOpeTeHne OMbITa IO IJIAHUPOBAHHIO, OpPraHU3AlMK M MPOBEICHUIO YUYEHUYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JJOM MpOIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBAThH €ro
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHMS M BBIBOJBI MO pe3yjlbTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO PA3IUYHBIX BUOB
1 (HopM MpeCTaBICHHUS, TOJIYy4aEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAS IUTEpaTypa
XMUMHUYECKOTO COJIEpKaHUs, CIIPaBOYHbIE TOco0us, pecypchl IHTepHeTa), KpUTUYECKU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;

yYMEHHE IPUMEHSTH Pa3JIMYHbIE METO/IbI U 3alpOChl MPHU MOUCKE U 0TOOpe MH(OpMALIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BBIIOJIHEHUS YYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OnpeaeNéHHOr0 THIA, NMPHOOpETEeHHE ONbITa B OOJACTH HCIHOJIH30BAaHUS HHOOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIaJCHUE KYJIbTYpPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MMOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeICTaBlICHUS
nH(pOpMallUd ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Ja4l HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOMHAIUSIMH;

YMEHHME HCIOJB30BaTh M aHAIM3UPOBATh B Mpolecce y4eOHOM M HCCIeA0BATEIbCKOM
JEeSITeNbHOCTH HH(POPMAIIUIO O BIUSHUU POMBIIIJICHHOCTH, CEILCKOTO X03sIiICTBa U TpaHCTIOPTa
Ha COCTOSIHUE OKpPY>KaroIel TPUPOTHOM Cpebl.

KoMMyHHUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe el CTBHA:

YMEHHUSl 3aJlaBaTh BOMPOCHI (B XOoJe auajiora W (WJIH) JUCKYCCHUH) TIO CYIIECTBY
oOcyxmaemMoli TeMbl, (OPMYIHPOBATh CBOW TPEIJIOKEHHS OTHOCHTEIBHO BBITIOJHEHUS
MPEUI0KEHHOM 3a71a4H;

YMEHUS TIPEJICTABJISATh MMOJIyUYeHHBIE Pe3yJIbTaThl IO3HABATEILHOM JIEITEILHOCTH B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
IKCTIIEpPUMEHTa (J1Ta00paTOPHOTO OIBITa, J1a0OpPaTOpHONW PAabOTBI TO HCCIEIOBAHHIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);



yYMEHHSI Y9eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU IMO3HABATEIHHON M
MCCIIEIOBATENILCKOM JEATENbHOCTA TPU PEIICHHH BO3HHKAIOIIUX MPOOJeM Ha OCHOBE YduéTa
OOIIMX WHTEPECOB W COTJIACOBAHMS MO3UIMKI (0OCYXACHHS, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPJIUHAIVSI COBMECTHBIX JCHCTBHIA, ONMpEACTICHUE KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYTHE).

PeryasiTuBHble yHUBepPcaAIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHE CAMOCTOSITEJIHO OINPENEATh eI ACSITEIbHOCTH, TJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh W TMPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEIBHOCTH, BBIOUpATH
HanOomee 3pPEKTUBHBIE CITOCOOBI pEIICHHS yIeOHBIX M TO3HABATEIIBHBIX 33a4, CAMOCTOSTEIIHHO
COCTaBJISITh WJIA KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JIEUCTBUI IIPHU BBINOJHEHUH 3aJaHU I
C Y4€TOM TOJYYCHHS HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTaTa 3asBJICHHOM 1€IU, YMEHUE UCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, PEIJIaraéMbI€ B YCIOBHUH 3aJaHUI.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3YNBTATOB 10 OCBOCHHIO OO0S3aTEIBHOTO COJEPKAHMS,
YCTaHOBJICHHOTO JaHHOW (enmepasibHONW paboyelt TpOrpaMMoi, BBIJCISIIOT: OCBOCHHBIC
OOyJarOIMMHUCSA HaydHbIE 3HAHWS, YMEHHUS W CHOCOOBI JEUCTBHUH, crHenmupuIecKue s
npeaMeTHON oOmactu «XuUMUs», BUABI ACSITEIBHOCTA TIO TOJYYEHHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETAINH, TIPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CHUTYAITUsX.

K xoHiy oOydeHus B 8 kJiacce mpeaMeTHBIC pe3ylbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

e PpacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHMX MOHATHUN: aTOM, MOJIEKYJa, XUMHYECKUN
AJIEMEHT, IPOCTOE BEIIECTBO, CII0’KHOE BEIIECTBO, CMECh (OTHOPOAHAS U HEOTHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAsA aTOMHAsl U MOJIEKYJIsIpHAask Macca, KOJMYEeCTBO BEIIECTBA,
MOJIb, MOJISIPHASI Macca, MacCOBAst 10JIsI XAMUYECKOTO 3JIEMEHTA B COeIMHEHUU, MOJISIPHBII
00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPHULIATEIbHOCTh, CTETIEHb OKUCIICHUS,
XMUMHYECKas peakuus, KiIacCu(UKalusg peakuuid: peaklud COCIAWHEHUs, PEaKIHH
pa3noKeHusl, peakiuy 3aMelleHus], peakuu 00OMeHa, 9K30- U SHIOTEPMHUECKUE PEaKIIUH,
TEIUI0BOM 3¢ (deKT peakiuu, siApo aToMa, FNEKTPOHHBIN CIOM aToMa, aTOMHAasi OpOUTAIIb,
paanyc aroma, XMMHUYECKasl CBsI3b, MOJISIPHAS M HEMOJspHAs KOBAJICHTHAs CBS3b, HOHHAS
CBs3b, MOH, KAaTHOH, AaHHOH, pPAacTBOp, MaccoBas JOJsI BellecTBa (MpPOICHTHAs
KOHILIEHTpAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IOHATUH W MPUMEHSTH 3TU
TIOHSATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPAICHHUIA;

e HCIOJb30BaTh XUMHUECKYIO CUMBOJIMKY JUIsl COCTaBICHUS (DOPMYIT BEIIECTB U ypaBHEHU I
XUMUYECKUX PeaKIIHii;

e ONpEAENATh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OHHApHBIX COCIUHEHUSX, CTENEHb
OKHCIICHHMsI 3JIEMEHTOB B OHMHAPHBIX COEJUHEHUSX, MPHUHAIISKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJacCy CO€QMHEHUH 1o ¢opMmynaMm, BHUA XUMHUYECKOH CBSI3U
(KoBaJIeHTHAs! M NOHHAs) B HEOPTaHUYECKUX COCTUMHEHHUSX;

e packpeiBath cMbici Ilepumonmyeckoro 3akona JI. M. MenneneeBa: I€MOHCTpHUpOBATH
[IOHMMAaHUE NEPUOJAUYECKON 3aBHCHUMOCTH CBOMCTB XMMHMUYECKHUX JJIEMEHTOB OT HX
nonoxkeHuss B Ilepumonmdeckoil cucTeMe, 3aKOHOB COXPAaHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOTaapo;

e ONHCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoandeckoit cucTeMsl
XUMUYECKUX DJIEMEHTOB: pa3iIuyaTh IOHATHUS «IJaBHas mnoarpymmna (A-rpynma)» u



«mobounass moxarpymnmna (b-rpynma)», wMamble W OOJBIIME TEPHOABI, COOTHOCUTH
0003Ha4YeHHsI, KOTOpble MMEIOTcs B Tabmuie «[lepuonudeckas cucreMa XUMHUYECKUX
anemenToB /JI. WM. MeHneneeBa» ¢ 4YHUCIOBBIMM XapaKTEPUCTUKaMU CTPOEHHUS aTOMOB
XMMHYECKUX DJEMEHTOB (COCTaB W 3apsia  sapa, oOIee 4YHCIO DJIEKTPOHOB U
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

e KIacCH(UIUPOBATH XUMHUYCCKHE 3JICMCHTHI, HCOPTAHMUYECKHE BEUISCTBA, XUMHUYCCKHE
peakuuu (IO YKUCIYy M COCTAaBy YYACTBYIOLIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY
sbdexry);

e XapaKTepus3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECCTB Pa3IUUYHBIX
KJIacCOB,  MOATBEP)KJas  OIMKCAHUE  TpPUMEpaMU  MOJICKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

e TPOTHO3MPOBATH CBOMCTBA BEIMIECTB B 3aBUCHUMOCTH OT HMX Ka4ye€CTBEHHOTO COCTaBa,
BO3MOJKHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PA3IMYHBIX YCIOBUSX;

e  BBIYHCIISTH OTHOCHUTEIBHYIO MOJIEKYISAPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (OopMysie COEIMHEHHUs, MacCOBYIO JOJIO BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XMMUYECKOHN PEaKITUu;

e TPUMEHATH OCHOBHBIC OIEPAIlMU MBICTUTEIHHONU ACSITEIBHOCTH — aHajdu3 M CHHTE3,
cpaBHEHHUE, 000O0IIEeHHE, CUCTEMATU3AINIO, KIacCU(DHUKAINIO, BBISBICHUE TPUYUHHO--
CIEACTBEHHBIX CBSI3€M — MJI1 WM3Y4YEHUs] CBOMCTB BEHIECTB M XUMHYECKHUX pPEaKIHi,
€CTECTBEHHO-HAyYHbIE METOJbI TIO3HAHUS — HAOJI0/IEHNE, U3MEpPEHUE, MOJICITHPOBAHHE,
SKCIIEPUMEHT (peabHbIA U MBICICHHBIN);

e CleNoBaTh TMpaBWJaM TIOJIB30BAHUA XHMHYECKOM TIOCYAOM U Ja0OpaTOPHBIM
0o0opyIoBaHWEM, a Tak)Ke TMpaBWIaM OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMHU IO BBITIOJHEHHUIO JIAOOPATOPHBIX XMMHUUYECKUX OIBITOB IO MOJIYYEHUIO U
cobupaHnio Ta3000pa3HBIX BEMIECTB (BOJAOPOJa M KHUCIOPOJA), MPHUTOTOBJICHHUIO
pacTBOPOB C OMPEACIEHHON MAacCOBOM JT0JIEH PacCTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE OSKCIIEPUMEHTHl MO PpACIO3HABAHHIO PACTBOPOB IIeNoued U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JIakmMyc, peHodTaaent, METHIOpaHK U IPYTHUe).

K xonmy oOydenus B 9 kJacce nmpeMeTHbIE pe3yibTaTbl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKUX MOHSATHI: XUMHUYECKHH 3JEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHUOH, aHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BaJCHTHOCTD,
ANEKTPOOTPHUIIATENILHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKas PeaKIHsl, XUMUYECKasi CBS3b,
TEIIOBOM 3(GeKT peakuuu, MoOJb, MOJSPHBIM 00BEM, pacTBOp, 3JIEKTPOIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKas AUCCOIUAIIMS, pEeaKIud HOHHOTO OOMeHa,
KaTajau3aTop, XHMHYECKOE paBHOBecHE, OOpaTuMble M HEOOpaTUMbIE pEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAQHOBJICHHME, aJUIOTPOMHS, aM(OTEPHOCTb, XMMHUYECKasi CBSI3b (KOBaJIEHTHa,
WOHHAs, METaNTNYecKasi), KpUCTaJUIMuecKas peuiéTka, KOppo3us METAIJIOB, CIUIABHI,
CKOPOCTbh XUMHUYECKOW peaklny, peAesbHo qonyctumas konuenTpauus 11K BemecTsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX TOHATUH W MPUMEHSTHh 3TU
MIOHATHS MPHU ONMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

e  HCIMOJb30BATh XUMHUECKYIO CUMBOJIMKY ISl COCTaBICHUS (DOPMYIT BEIIECTB U ypaBHEHU N
XUMHYECKUX PEaKIIHii;

e ONpENEeNsATh BAJIEHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB B COCMHEHUSAX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEUIECTB K ONPEEIEHHOMY KJIacCy COEIUHEHUN
no ¢dopMmynaM, BHUJ XUMHUYECKOW CBS3M (KOBAJICHTHAas, HOHHAs, METAJIMYecKas) B
HEOPraHMYECKUX COSAMHEHHUSIX, 3apsi/i HOHA 110 XUMUYECKOU (hopmyrie, XapakTep cpelbl B



BOJHBIX PACTBOPAX HEOPraHMYECKUX COEAUHEHHM, THUI KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbich lepuoanueckoro 3akona [{. . MenaeneeBa u 1I€MOHCTPUPOBATh €TI0
MOHMMAHKE: OMUCHIBATh M XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuoaumdeckoit
CHUCTEMBbI XUMUYECKUX JIEMEHTOB: Pa3IndaTh MOHATHUS «TJIaBHAs noarpynna (A-rpyrmma)y»
u «nobounas mnonarpynna (b-rpynma)», Mamble W OOJNBIIME TEPUOIBI, COOTHOCHUTH
0003HaueHHs, KOTOpPbIE HMEIOTCS B TEPHOAWYECKON TaOIuIe, C YHUCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsia sijpa,
oOrmiee 4HCIo0 AIEKTPOHOB M PACHpPECIICHHE WX IO 3JIEKTPOHHBIM CJOSIM), OOBSICHSATH
o0rmire 3aKOHOMEPHOCTH B U3MEHEHNHU CBOWCTB 3JIEMEHTOB M UX COCTMHEHUH B Ipeaesax
MaJIbIX TIEPUOIOB U TJIABHBIX MOATPYII C YUETOM CTPOCHHS UX aTOMOB;
KJIacCCU(PHUITUPOBATh XUMHYECKUE AJIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YHCIy M COCTaBY YYacTBYIOIIUX B pPEaKIMM BELIECTB, O TEMJIOBOMY
b dexTy, Mo U3MEHEHHUIO CTETIeHEW OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepHU30BaTh (OMUCHIBATH) O0IKE U CIEIU(UISCKUE XUMHUYECKIE CBOMCTBA TIPOCTHIX
U CIIOKHBIX BEIIECTB, MOJTBEPKJAs OMHUCAHME MPUMEpPAMU MOJEKYISIPHBIX M HOHHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

COCTaBJISITh YPABHEHMS SJEKTPOJUTHYECKON NUCCOLMAIMU KUCIOT, IIEI0YE U COJeH,
TOJIHBIE W COKpAIEHHBIE YPAaBHEHMsI PEaKIMid MOHHOTO OOMEHa, YPAaBHEHHS PEaKIni,
TTOITBEPIKIAIOIINX CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEXKTY BEIECTBAMU PA3IMIHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUi MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIuii;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAILIEHU B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (GopMmysie COeIMHEHHUs, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUYECKOM peakinuu;

coOnroAaTh MpaBWia TOJb30BAaHUS XUMHUYECKOW Tocylod ©  1a00paToOpHBIM
o0opynoBaHHEM, a TaKKe MpaBuia OOpallleHHss C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU IO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHX OMBITOB 10 MOJIYYCHHUIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTh PEAKIUU, MOJITBEPXKIAIOUINE KAYECTBEHHBINH COCTaB Pa3IMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM TyTEM XJIOpUI-, OpoMHI-, HOAWA-, KapOoHat-, docdar-,
CWJIMKAT-, Cylb(at-, THIPOKCUI-HOHBI, KATHOHBI AMMOHUS 1 MOHBI H3yYEHHBIX METAJLIOB,
MPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEILECTB;

MPUMEHSITh OCHOBHBIE OIEpalld MBICIUTEIbLHONU NEATEIbHOCTH — aHajdh3 U CUHTE3,
CpaBHEHHE, 00001IeHNe, CUCTEMATHU3AIINIO, BISIBICHUE TPUUNHHO-CIICICTBEHHBIX CBS3Ei
— 7S U3y4eHUsS CBOMCTB BELIECTB M XHUMHYECKUX PpEaKUUd, €CTECTBEHHO-HAYYHbBIC
METO/IbI [T03HAHUS — HAOI0/IeHNE, U3MEPEHNE, MOICTUPOBAHUE, SKCIIEPUMEHT (peanbHbII
Y MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmbl

KoaudecTrBO
JaCOB

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Pazjea 1. [lepBoHaya/ibHble XUMHUYECKHE
MOHATUSA

20

1. Poccuiickas
AJIEKTPOHHAS IIKOJIA
(POII)

2. Uchi.ru

1.1 XumMus — BakHasi 06/1aCThb
eCTeCTBO3HAHUA U IPAaKTUYECKOU
JleITeJIbHOCTH YeJIOBeKa

1.2 BemecTBa U XUMHUYECKUE PeAKIUU

15

Pa3nen 2. BaxxHelue npeacTaBuTe /Iu
HeOpraHuYecKHX BellecTB

30

2.1 Boapayx. Kuciopog. [lousiTie 06 okcujiax

2.2 Bopopog,. [IoHSTHE 0 KUCJIOTaxX U COJISX

2.3 Boga. PactBopsl. [loHsiTHE 006
OCHOBaHHUSX

2.4 OcHOBHBbIE KJ1acChl HEOPTaHUY eCKUX
coeJUHEeHU U

11

Pa3nen 3. [lepyoaguyeckuii 3aKOH U
Ilepyoanyeckas cucreMa XMuMH4YeCKUX
asiemeHTOB /l. U. MeHnaeneeBa. CTpoeHue
aTOMOB. XMMHUYeCKas CBA3b.
OKMC/IUTE/IBHO-BOCCTAHOBUTEJ/IbHbIE
peakuuu

15

3.1 [lepyoanyeckril 3aKOH U
[lepronyeckas cucTeMa XM MAYECKUX
anemeHTOB /I. U. MeHpeneeBa. CTpoeHue
aToMa

3.2 XuMuueckas cBsA3b. OKUCJIUTEJILHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH

PesepBHOe Bpems

O0111ee KOJIM4eCTBO YaCOB

68




9 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM KoauvectBo | Diekrponnbie (iudpoBbie)
NMPOrpaMMblI 4acoB o0pa3oBaTe/ibHbIE pecypchl
Paznen 1. BemmecTBo U XUuMHYecKHe 17 1. Poccuiickas
peakuuu AIIEKTPOHHASI LIKOJIA
(PDILI)
2. Uchi.ru
1.1 TloBTrOpeHue u yriayOneHue 3HaHUM 5
OCHOBHBIX Pa3/IesoB Kypca 8 kjiacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUIECKUX 4
peakuui
1.3 DneKTpoIMTHYECKas! TUCCOITUAIIHSL. 8
XUMUYECKUE PEAKIIMU B PaCTBOPAX
Paznen 2. HemeTayibl U HX COeIMHEHUS 25
2.1 O0mast XxapaKTepuCTUKa XUMUIECKUX 4
anemeHTOB VIIA-rpymnmsl. ["amoreHsl
2.2 O0mast XxapaKTepuCTUKa XUMUIECKAX 6
anemeHTOB VIA-rpynmsl. Cepa u eé
COEJIMHEHUS
2.3 O0mias XxapaKTepuCTUKa XUMUUYECKUX 7
aneMeHTOB VA-Tpynmsl. A3zot, pochop u ux
COeJIMHEHUS
2.4 O0mias XxapaKTepuCTHKa XUMUUYECKUX 8
sneMeHToB [VA-rpynmnbl. Yriaepoa, KpeMHUN U
WX COCMHEHUS
Paszgen 3. Meralibl M MX COeIMHEHUSA 20
3.1 OGmue cBOMCTBA METAIIIOB 4
3.2 Baxxueiime MeTaJUIbl U UX COEIUHEHUS 16
Pasznea 4. Xumusi v oKpy:Kamomas cpeia 3
4.1 BemecTBa 1 MaTepualibl B )KM3HU YEJIOBEKA 3
Pe3epBHOe Bpemsi 3
Oo011ee KOTUYECTBO YACOB 68




IHOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
Ne HaunmeHoBaHMe pa3jeia 4 TEMBbI YPOKaA Koa- IIpumeyanue
ypoka BO
4acoB

1 [Ipenmer xumuu. Posib XuMHM B KU3HU YEIOBEKA. 1
Tena u BemecTa

2 [TonsiTHE O METOAAX TIO3HAHMSI B XUMUU 1

3 [Ipaktuyeckas padora Ne 1 «IIpaBuma paboTel B 1 IIpakTrueckas
nabopaTopuu U MPUEMBI OOpaIIeHUS C pabota No 1
71a00paTOPHBIM 000PYIOBAHUEM

4 YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHust 1
cMecen

5 [Tpaktuueckas padota Ne 2 «Paznenenue cmeceit 1
(Ha mpuMepe OYMCTKH TOBAPSHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJIbI 1

7 XUMUYECKHE DTIEMEHTBI. 3HAKH (CUMBOJIBI) 1
XHUMHYCECKUX 3JICMCHTOB

8 [IpocThie U cI0XKHBIC BENIECTBA 1

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1

10 3aKOH OCTOSIHCTBA COCTaBa BEIECTB. 1
Xumuaeckas hopmyna. BaaeHTHOCTh aTOMOB
XMUMHUYECKUX 3JIEMEHTOB

11 OTtHocurenbHast arToMHasi Macca. OTHOCUTENNbHAS 1
MOJIEKYJISIpHAsi Macca

12 MaccoBas goist XUMHAYECKOTO dJIEMEHTA B 1
COEJIMHEHUU

13 KomnuecTBo BemniectBa. Mosb. MosisipHas Macca 1

14 dusznvecKkue 1 XMMUYECKHE SBJICHUS. 1
XuMuYeckas peakius

15 [Ipu3Haku U yciaoBUS MPOTEKAHUS XUMUYECKIX 1
peakiuu

16 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKHUE 1
ypaBHEHUS

17 Brluncnenust koamdecTBa, Macchl BEILIECTBA 110 1
YpaBHEHUSM XHMHUYECKUX peakiui

18 Knaccudukanus XuMHUIECKUX peakiui 1
(coemMHEHMsI, Pa3JI0KEHHsI, 3aMEIIIeHUs], OOMeHa)

19 M. B. JIoMOHOCOB — y4€HBIN-IHIUKIIOTIEIUCT. 1
O06001IeHre 1 crucTeMaTu3alus 3HaHu’

20 KonTtponpHast padota Nel no treme «BermectBa u 1 KonTtponsHas pabota
XUMHUUYECKUE PEAKLIUID) Nol

21 Boznyx — cmech ra3os. CoctaB Bo3ayxa. 1
Kucnopox — snement u npocroe BemectBo. O30H




22 dusnuecKkue 1 XMMUUECKHE CBOMCTBA KHCIIOPOa 1
(peaxuuu oxucienus, ropenue). [lonstue 06
OKCHJIaX
23 Crnioco0bl mosTyueHHs KUCI0poa B 1a00paTopun 1
Y TIPOMBIIITICHHOCTH. [IpMeHenne Kucaopoaa
24 TennoBoit 3¢ eKT XUMHUUECKOH PeaKIny, 1
MOHATHE O TEPMOXUMHUYICCKOM YPAaBHEHUH, IK30- H
SHIOTEPMHUYCCKUX PEAKITUIX
25 TormBo (HedTh, yroib 1 MeTaH). 3arpsi3HEHHE 1
BO3/IyXa, CIIOCOOBI €ro MpeI0TBPAICHHS
26 [Ipaktuyeckas padora Ne 3 o teme «Ilomydenue 1 [TpakTuyeckas
1 coOMpaHue KUCI0pO/ia, U3yYEHHE €r0 CBOWCTBY pabora Ne 3
27 Bonopon — aneMeHT U MpocToe BEIIECTBO. 1
Haxoxnenue B mpupoe
28 dusnueckre 1 XMMUIECKHE CBOMCTBA BOIOPO/IA. 1
[IpumeHnenne Botopoaa
29 [TonsaTue o KUCITOTaX U COJISIX 1
30 CriocoOBI IMoJTydeHHUs BOJAOPO/Ia B TAOOpaTOPHH 1
31 [IpakTuueckas padora Ne 4 o teme «llomyuenue 1 [IpaxTrueckas
1 cOOMpaHue BOJIOPOJIA, N3yUYEHUE €r0 CBOMCTBY» paborta No 4
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaApO 1
33 Brruncienus o0b€Ma, KOIMYeCTBa BEIISCTBA Tas3a 1
10 €0 U3BECTHOMY KOJMYECTBY BEIIECTBA WM
00BEMY
34 Brruncnenust 00b€MOB ra3oB 10 ypaBHEHHIO 1
peakiuu Ha OCHOBE 3aKOHA 0OBbEMHBIX
OTHOILLIEHUM ra3oB
35 dusnyeckre 1 XUMHYECKHUE CBOIICTBA BOIBI 1
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpaX 1
37 Bona kak pactBoputens. Haceimennsie u 1
HEHaCBILIEHHbIE PACTBOPHI. MaccoBas 10
BEII[ECTBA B PACTBOPE
38 [IpakTnueckas paborta Ne 5 mo Teme 1 [IpakTrueckas
«[IpuroroBieHre pacTBOPOB C OMpeneIEHHON pabota Ne 5
MAacCOBOM JI0JIEW pACTBOPEHHOTO BELIECTBA»
39 Kontponsnas padora Ne2 no teme «Kucnopo. 1 KonTponbnas pabora
Bopopon. Bona» Neo2
40 Oxcuipl: cocTaB, Ki1accuHKalys, HOMEHKIAaTypa 1
41 [TonyueHnue u XuMHU4YECKHE CBOMCTBA KMCIOTHBIX, 1
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB
42 OcHoBaHusl: cocTaB, Ki1accuduKaims, 1
HOMEHKJIaTypa
43 [lonydenue u XuMu4ecKre CBOMCTBA OCHOBAHNN 1
44 Kucnotsl: cocras, knaccuduxarus, 1
HOMEHKJIaTypa
45 IlonyueHnue u XuMu4ecKre CBOMCTBA KUCIIOT 1
46 Conu (cpemHue): HOMEHKIIATypa, COoCOObI 1

TOJIYYCHH A, XUMHUYCCKUC CBOICTBa




47 [Ipaktudeckas padora Ne 6. Pemenue 1 IIpaxTrueckas
SKCIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «OCHOBHBIE pabota Ne 6
KJIACChl HEOPTAaHMYECKUX COCAMHCHUIDY

48 I'enernueckas cBs3b MEXAY KlaccaMu 1
HEOPraHWYECKUX COCTMHEHUI

49 O06001IeHNe U CHCTeMaTH3alus 3HaHU! 1

50 KonTtponsnas padota Ne3 mo teme "OcHOBHBIE 1 KonTtponsHas padora
KJIACChI HEOPTraHWYECKUX COCTMHEHUM" Neo3

o1 [lepBbIie MOTBITKU KIACCU(PUKAINNA XUMUIECKAX 1
25IeMeHTOB. [IoHsATHE O TPYIIax CXOIHBIX
JJICMEHTOB

52 [Iepnoanueckuit 3akoH u [lepnoanueckas 1
cUCTeMa XUMHUYecKux memenToB /1. U.

MenneneeBa

53 [Tepwo 1, TPYIITEI, TOATPYIITHI 1

o4 Crpoenune atoMoB. CocTaB aTOMHBIX sJIED. 1
M3oTonsl

55 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB 1
aneMeHToB [leprnoauueckoil cucremst /1. U.

MenneneeBa

56 XapakTepuCcTUKa XUMHUYECKOTO 3JIEMEHTA IO €ro 1
nosnoxeHuro B Ileproanueckont cucreme /1. 1.

Meunneneena

57 3nadenue [leproauyeckoro 3akoHa JIsl pa3BUTHS 1
Hayku U nipaktuku. J[. 1. MenaeneeB — y4€HbIH,

NeJaror U rpaxaaHuH

58 DIEeKTPOOTPHUIIATEIILHOCTh AaTOMOB XUMHUYECKHUX 1
JJIEMEHTOB

59 HNoHnHas xumudeckas CBsI3b 1

60 KoBaneHTHas nojsipHas XUMHYECKasi CBS3b 1

61 KoBanenTHas HenossspHass XUMUYECKask CBSI3b 1

62 CTeneHb OKUCIICHUS 1

63 OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINHI 1

64 OKHCIIUTENTN U BOCCTAHOBUTEIH 1

65 Kontponsnas padora Ne4 o teme «CtpoeHue 1 KonTponbnas paborta
aToMa. XMMHUYECKasi CBSI3b» No4

66 PesepBHblit ypok. O600IIeHNE U CHCTEMaTU3alNs 1
3HAHUU

67 PesepBHblit ypok. O00O0IIEHIE U CUCTEMATHU3AIIHS 1
3HAHUU

68 PesepBHbIit ypok. O600IIEHNE U CHCTEMAaTHU3aIINS 1
3HAHUU

OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 68 KonTposbHbie
padoTbI-4
IIpakTH4eckue

padoThI-6




IHOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
Ne HaunmeHoBaHMe pa3jesia H TEMBI YPOKa Koa- IIpumeyanue
ypoka BO
4acoB
1 [Iepnoanueckuit 3akoH. [lepuoanueckas cucrema 1
xuMmudeckux sneMmeHToB J[. . Meneneera
2 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB 1
XUMUYECKHX JIEMEHTOB MEPBBIX TPEX NEPHOJIOB
3 Knaccugukanus 1 HOMEHKIATypa 1
HEOPraHWYeCKUX BEIIECTB
4 Bunnl xuMu4yeckoil CBSI3U U THUIIEI 1
KPUCTAJUIMYECKUX PEIIETOK
) Kontponsnas pabora Nel no teme «IloBTOpenue 1 KoHTposibHas
1 yriyOlieHue 3HaHUK OCHOBHBIX Pa3JIeNioB Kypca pa6oTa Ne1l
8 Kkmacca»
6 Knaccudukanus XuMUYeCKuX peakuui mo 1
pa3IMYHBIM PU3HAKAM
7 [ToHsiTHE O CKOPOCTH XUMUYECKOUN PEAKIINU. 1
[ToHsITHE O TOMOT€HHBIX M T€TEPOTEHHBIX
peaxmmsax
8 [Tonatne o xumMu4eckoMm paBHOBecuH. DaKTOpHI, 1
BIIUSIOLIME HA CKOPOCTh XUMHUUYECKOH peakluu u
MOJIOKEHHE XMMHYECKOTO PAaBHOBECHS
9 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1
10 Teopust SMEKTPOTUTHUUESCKON TUCCOITHAIUH. 1
CusnbHBIE U CJ1a0ble ANEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKIuit 1
12 XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAHUI! B 1
CBETE MPEJCTaBICHUIN 00 EKTPOIUTHIECKOMN
JMICCOLIMAIIUU
13 XUMHYECKHE CBOWCTBA COJICH B CBETE 1
MIPE/ICTaBICHUM 00 IEKTPOTUTUYECKOM
JIMICCOLIUAIIUU
14 [TonsaTHe o rumpoause coei 1
15 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
16 IIpaktuyeckas pabora Ne 1. «Pemenne 1 | IpakTHyeckas
9KCIEPUMEHTAIbHBIX 3a1a4» pabora Ne1
17 KonTponpHas padota Ne2 o teme 1 | KonrposibHas
«DQNEKTPONUTHYECKas TUCCOIHAIINSL. XUMUYECKHE pa6oTta Ne2
peakimy B pacTBOpax»
18 OO11ast XxapakTepUCTHKA raJIoreHOB. XUMHUYECKHE 1
CBOICTBA Ha MpUMeEpE XJI0pa
19 XnopoBogopod. CoJisiHasi KUCIAOTA, XUMUYECKUE 1
CBOMCTBA, MOJIy4eHHE, TPUMEHEHUE




20

[Ipaktuyeckas padora Ne 2 o teme «llomydenue
COJISTHOM KUCJIOTBI, U3y4eHUE €€ CBOMCTB)

[IpakTH4yeckas
paboTa Ne 2

21

Boruncnenus o ypaBHEHUSAM XUMHUYECKUX
peaximii, €I OIMH U3 PEareHTOB JaH B U30BITKE

22

OO011as xapakTepucTuka 3neMeHToB VIA-rpynmnsl

23

AmnoTporHbie MouduKanun cepbl. Haxoxxnenue
cepsl U €€ COeNMHEHUN B IpUpoae. XUMUYECKUE
CBONCTBA CEpBI

24

CepoBonopo, cTpoeHue, Pu3nyecKue u
XUMHUUYECKHE CBOMCTBA

25

Oxkcunpl cepol. CepHast KUCIIOTa, GU3HYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHECHHE

26

XHWMHUYECKUE PEAKIUH, JIEIKAIE B OCHOBE
MIPOMBIIIIJIEHHOTO CTI0C00a MOTyYeHUsT CEpHOI
KHUCIIOTBl. XUMHUYECKOE 3arpsi3HEHNE
OKpY)KaroIen CpeJibl COETUHEHUSIMH CEPbI

27

Brrunciienne MaccoBo#l 10JIM BBIXOAA TPOTYKTA
peakuuu

28

OO011ast XapakTepUCTUKA AIEMEHTOB V A-TpYIIIbI.
A30T, pacnpocTpaHeHue B Ipupo/ie, pusndeckue
Y XMMUYECKHE CBOWCTBA

29

AMMUax, ero (pu3NYeCKue 1 XuMUYECKHE
CBOMCTBA, MOJIy4€HUE U IPUMEHEHUE

30

[Ipaktuueckas padota Ne 3 mo teme «Ilomydenne
aMMuaka, U3yuyeHHUe ero CBOMCTB»

[IpakTH4yeckas
pa6oTa Ne 3

31

A3oTHas KucaoTa, e€ GU3nIecKue U XUMHUIECCKUE
CBOMCTBA

32

Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B
KauecTBE MUHEPaIbHBIX yA00peHui. XuMU4ecKkoe
3arpsi3HEHUE OKPYKAIOUIEH cpebl COeTMHEHUSIMU
a3zoTa

33

®docdop. Oxcua pochopa (V) u pochopuas
KHCIIO0TA, (U3MYECKHE U XUMHUECKUE CBOMCTBA,
MOJTyYCHHE

34

Hcnonw3oBanue GpochaToB B Ka4ecTBE
MUHEpaJIbHBIX yI00peHuil. 3arps3Henue
MIPUPOJIHOM cpenbl hochaTamu

35

VYrnepon, pacupocTpaHeHue B IpUpo/Ie,
(buznyecKkrue 1 XuMHUYECKHE CBOWCTBA

36

Oxcunel yriaepoja, ux (pu3nyeckre u XuMU4ecKue
CBOICTBa. DKOJIOTMUECKUE NPOOJIEMbI, CBSI3aHHbIE
¢ okcuzoM yriaepoja (IV)

37

YronpHasg KUCIOTa U €€ COJIN

38

IIpaktuyeckas padora Ne 4 mo teme "Ilomydenue
yriaekucioro rasa. KauectBennas peakuust Ha
KapOoHaT-uoH"

[IpakTHyeckas
paboTa Ne 4

39

HCpBOHaan'ILHLIC MIOHATHS 00 OPraHUYCCKUX
BCIICCTBAX KaK O COCIMHCHUAX YIJICpOJaa

40

erMHI/II‘;I 1 €r0 COCAMHCHUA




41 [Ipaktudeckas padora Ne 5. Pemenue 1
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxueiime HeMeTaJUIBI U UX COEIUHEHUS)
42 KonTtponsHas padora Ne3 mo teme «BaxHeiimue 1 | KouTposbHas
HEMETAJIJIbl U UX COEITUMHEHUS paboTta N3
43 OO01as XxapakTepUCTUKAa XUMUYECKHUX JIEMEHTOB 1
— MeTaJI0B. Metaimnyeckas CBs3b U
MeTaJUTHYecKasi KpUCTaNIMYecKas pereTKa.
DuU3NYECKUE CBOKMCTBA METAIIOB
44 XUMHUYECKHEe CBOMCTBA METAJLIIOB. 1
DNEKTPOXUMHUYECKUN Psii HAIPSHDKEHUH METaJJIOB
45 OO6mue cnocoOsl moy4eHus: MeTauioB. CIIaBhl. 1
Berurcnenus o ypaBHEHUSIM XUMHUYECKUX
peaKIui, eClii OJTUH U3 PearcHTOB COJICPIKHT
MIPUMECH
46 [TonsaTre 0 KOPPO3UU METAIIOB 1
47 Illenounbie METAIIBI 1
48 OKcHibl M THAPOKCHIBI HATPUS U KAJIHS 1
49 IllenouHo3eMeNbHBIC METAIIJIBI — KATBIIMN U 1
MarHum
50 Baxxnenmme coeTUHEHUS KBTS 1
51 O06001eHre U cCUCTEMaTH3aINs 3HAHUHA 1
52 JKécTtkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS 1
53 [Tpaktrueckas padota Ne 6 mo teme "KécTkocTh 1 | MpakTuyeckas
BOJIbBI 1 METOJIbI €€ yCTpaHEeHUS " paboTta N2 6
54 ATIOMHUHHI 1
55 AmMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHUIA 1
56 Kenezo 1
57 Oxcunpl, THAPOKCUIBI U cosn xkene3a (I1) n 1
xenesa (I11)
58 O06o01IeHre U cucTeMaTru3amus 3HaHUIA 1
59 [Ipaktrueckas padota Ne 7. Permenue 1 | lIpakTHueckas
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TEME pa6oTa Ne 7
«Baxueinme MeTauibl ¥ UX COCAMHEHUSD)
60 Borurcnenus o ypaBHEHUSIM XUMHYECKUX 1
peaKIyii, €Clii OJIMH M3 PEarcHTOB JaH B U30BITKE
WJIU COJICPIKUT MpUMeCH. BrrunciaeHus: MmaccoBoit
JIOJIU BBIXOJIa TPOJYKTA PEeaKIHH
61 O00011IeHIE U CUCTEMATH3AIUS 3HAHUN 1
62 Kontponsnas pabora Ne4 no teme «BaxHeiiine 1 | KouTposbHas
METaJUIbl U UX COEIUHEHUS paboTa N24
63 BemiectBa u maTepuainbl B HOBCEAHEBHOM KU3HU 1
YeJIoBEKa
64 XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMIEH cpeIbl 1
65 Posib XUMUM B pellIeHNH YKOJIOTHUECKUX IPobIIeM 1
66 PesepBHbIit ypok. O600IIEHNE U CHCTEMAaTHU3aIINS 1
3HAHUU
67 PesepBHrIit ypok. O000IICHHE U CHCTEMAaTHU3AIIUS 1
3HAHUU
68 PesepBHbIit ypok. O000IICHHE U CHCTEMAaTHU3aIUS 1

3HAHUH




OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME

68

KoHnTpoabHbie
padoThI-4
IIpakTH4eckue
padoTsI-/




JIncr BHeceHusi M M3MeHeHM U 10N0JIHeHuil B PaGouyro nporpammy

10 IIPEIMETY

YUUTEIb:
Knace Hata @®.1.0. cotpynHuka,
No 11/ ’ BHECEHUS XapakTepucTuka U3MEHEHHUI BHECILIETO U3MEHEHUS U
o II/11 o
N3MCHCHUU npuinHa
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