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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma no xumuw it ooydaromuxcst 8-9 KiaccoB cocraBieHa Ha 0OCHOBe TpeboBaHmid K
pe3ysbpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBiIeHHbIX B DenepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO OOIIEro
o0pa3oBaHus, ¢ yIETOM paclpeieI€HHBIX 10 KJIacCaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yIbTaTaM OCBOCHHS
OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa3oBaHUs U 3JIEMEHTOB COJICPKAHMU,
MIPEJCTAaBICHHBIX B Y HUBEPCAILHOM KOJIU(PHUKATOPE IO XUMHUH, a TAKKe Ha OCHOBE [IpuMepHOl mporpaMMel
BOCIIMTaHUS 00yJaromuXCcs MPH MOJTyYSHUH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuérom Konnenmmm
MpenojgaBaHus yueOHOTO TIpeaMeTa « XuMHUs B 00pa3oBaTeIbHBIX opranu3anusix Poccuiickoit
®denepanny, peain3yroMX OCHOBHbIE 00111e00pa3oBaTebHble porpaMmsl (yTB. Pemennem Konneruun
Munnpocsemenust Poccun, mpotokoi ot 03.12.2019 N I1K-4BH).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bxutag yuebHoro npenmera « XuMus» B IOCTHKEHUE 11eJIell OCHOBHOTO 00111ero 00pa3oBaHusi 00yCI0BIIEH
BO MHOTOM 3HAUeHHEM XUMHUYECKOU HAYKH B [TO3HAHHUHU 3aKOHOB IIPUPOJbI, B Pa3BUTUH IIPOU3BOAUTECIIBHBIX

CHJI 00IIIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepHaIbHOM KYIbTYPHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK PacipoCTpaHuiIa CBOE BIMSHIE Ha BCEe 00J1acTH
YeJI0BEYECKOr0 CYIIECTBOBAHUS, 3a/1ajila HOBOE BHJIEHHE MHpPaA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH OOIIECTBA: 3HAHNE XUMUU CITY’)KUT OCHOBOH /15t
(dbopMHUpOBaHMSI MUPOBO33PEHHUS YEJIOBEKA, €ro MPEeACTaBICHUI 0 MaTepUaIbHOM €IUHCTBE MHUPA; BAKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTAaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 IBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha pelleHue riI00albHbIX TPOOeM YCTOMUNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPrETUUECKOM, MUIIIEBOM U AKOJIOTHIECKOI 6€30MacHOCTH, PoOIeM
3/IpaBOOXpaHEHHUSI.

B ycnoBusx Bo3pacTaroniero 3Ha4eHuss XUMHUH B )KU3HU OOIIECTBA CYILIECTBEHHO MOBBICUIIACH POJIb
XMUMHYECKOTO oOpa3oBaHus. B nnane conpanuszanuu oHO SBISETCS OJHUM U3 YCIOBUN (HOPMUPOBAHUS
MHTEJUJIEKTAa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HEOOX0AUMBI /17151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO Y4aCTBOBATh B MHOT000Opa3HOit
YKU3HU OOIIEeCTBa, /U1 OCO3HAHUS BaXKHOCTU Pa3yMHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U 3/I0POBBIO
JPYTUX, K OKpYKarolel IpUpoIHOH cpesie, AJisi TPaMOTHOTO MOBEICHUS MPU UCTIOIb30BAHUU PA3TUYHbIX
MaTepHUaIoB U XMMHUYECKHUX BEIIECTB B MOBCEIHEBHOMN KU3HMU.

XuMuyeckoe 00pa3oBaHUE B OCHOBHOM HIKOJIE SBISIETCS 0230BBIM 110 OTHOIIIEHUIO K CUCTEMe OOIIIero
XUMHUYECKOTO oOpa3oBaHus. [IoaTOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUcyIue oouemy
XUMHUYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT FOCYIaPCTBEHHBIE, OOIIECTBEHHBIE U
WHIUBUAYyaIbHBIE TOTPEOHOCTH. DTUM OMpEAENseTCs CYIIHOCTh O0IIel cTpaTteruu oO0ydeHus, BOCIIUTAHUS U
pa3BUTUS 00YUAIOLIUXCS CPEACTBAMU YUEOHOTO MpeIMeTa « XUMUsD».

N3zyuenne npeamera: 1) cnocoOCTBYET peaan3aliii BO3MOXKHOCTEH JUIsi caMOpa3BUTHS M POPMUPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 0011eH 1 (PYyHKIIMOHATBHOM IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (popMUpOBaHHe
MBIIIUIEHUS] U TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEIILHON Y4eOHOM
JEeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK ¥ B IPOPECCUOHATIBHOMN 1eATeNbHOCTH; 3) 3HAKOMUT CO CNeUU(UKON HAydHOTO MBIIIICHUS,

3aKJIaZIbIBACT OCHOBBI LICJIOCTHOT'O B3IJIA[ld HA CAMHCTBO MPUPOJbI U YCJIOBCKA, SABJIACTCA OTBECTCTBCHHBIM



3TarnoM B (GOPMUPOBAHNH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH MOAPOCTKOB; 4) CrIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHNE MIKOIHHUKOB.

Haspannple HampaBieHUs B 00yYCHUH XUMHUH 00SCIICUUBAIOTCS CIICIIU(PUKON CONCpKAHUS TIPEIMETa,
KOTOpBIﬁ ABJICTCA NCAArOrn4CCKu aJaliTUPOBAHHBIM OTPAKCHUEM 0a3zoBoil HAayKU XMMHUHU Ha OHpe[[eJIéHHOM
arane €€ pa3BUTHSL.

Kypc xumun 0CHOBHO HIKOJIBI OPHEHTHUPOBAH HA OCBOCHUE 00YYAIOIIMMHCS OCHOB HEOPraHUYECKOM

XHUMHUHU U HCKOTOPBIX MOHSATHH U CBGI[GHI/Iﬁ 00 OTACIIBHBIX 00BeKTax 0pFaHI/I‘IeCKOI71 XUMHHU.

CrpykTypa coaep:kaHus rnpeamera copMUpOBaHa HA OCHOBE CUCTEMHOI'O MOAX0/1a K €0 U3yYEHHUIO.
ConepmaHI/Ie CKJIabIBACTCA U3 CUCTEMbI MTOHATHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBE U CUCTEMBI TTOHATHH
0 XUMH4YecKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIIUITY [1OCIIEI0BATENEHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABIECHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoauueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YIYCHHA O CTPOCHUU aTOMa U XUMHYECKOHN CBA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKON TMCCOLUALIMY BEILIECTB B pacTBOpax. TeopeTnueckue 3HaHUs pacCMaTpUBAIOTCS Ha
OCHOBE AMIIMPUYECKH MOTYYECHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpYyTOMY, BBITIOJIHSSA (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U

BO3MOJKHOCTEH MPAKTUYCCKOT'0 MIPUMCHCHUA U MMOJTYYCHUA N3Yy4aCMbIX BCUICCTB.

Takas opranusanus cogepxKaHus Kypca criocoOCTBYET MPEICTaBICHUIO XUMUYECKOW COCTaBIIAIOIIEN
Hay4YHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoisl. Tem caMbIM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHus y 00y4arOMIUXCsl HEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METOJaM MO3HAHUS B
Hayke. BaxHO Takxke 3aMEeTHTb, YTO OCBOEHHE COACPKAHUS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUHN U3
paHee U3y4eHHBIX KypcoB: «Oxpyxaromuii Mupy», «buomorus. 5—7 xkmaccei» u «Pusuka. 7 Kiaaccy.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMUWUS»

K nampasiieHuto nepBocTeneHHOW 3HaYMMOCTH TP peain3auu 00pa3oBaTelbHbIX (PYHKIUI MpeameTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (pOpMUpPOBaHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM eI TEIbHOCTH YeI0BeKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJI0KEHUIA, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKu, 3HAHUW O HAYYHBIX METOJIaX U3yYECHUS BEIIECTB U
XMUMHUYECKUX PEaKlUi, a TaKkke B (GOPMHUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHKUEM, HAOIIOJCHUEM U MPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
paBuJI 6€30MacHOr0 OOpalleHus C BEIeCTBAMHU B TOBCETHEBHOM KU3HU.

Hapsiny ¢ aTum 1ienm n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI € YYETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYyYEeHHUs Ha pa3BUTHE M CaMOpa3BUTHE JIMYHOCTH, (JOpMHUpPOBaHUE €€
MHTeJUIeKTa U 0011ell KynbTypbl. OOydeHne yMEHHUIO YUUThCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QPYHKIMH y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 9TUM TpU U3yUEHUU TpeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIee 3HaUeHHEe IPUOOpENH Takue
LIEJIH, KaK:

(hopMHUpOBaHKE UHTEIIEKTYATbHO PA3BUTOMN IMYHOCTH, TOTOBOM K CAaMOOOPa30BaHUIO, COTPYAHUUECTRY,
CaMOCTOSITEILHOMY MIPUHSITHIO PELICHUH, CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBHSIM
JKHU3HH,

HAIMPaBJICHHOCTh 00YUEHUS HA CHCTEMATUYEeCKOE MPUOOIIEHHIE YYAIINXCS K CAMOCTOSITEILHOM



MO3HABATEIBHOH JIEATETLHOCTH, HAYYHBIM METOaM MO3HAHUA, (POPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrnieueHne yCIoBHii, CTOCOOCTBYIONTUX MPHOOPETEHUIO 00YJaIOIIMMHUCS OTIBITA Pa3HOOOpa3HOM
JEATeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHHMS, KITFOUEBBIX HABBIKOB (KITIOUEBBIX KOMIETEHIIHNH ), IMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE IS PA3TUYHBIX BHJIOB JIESATEIBHOCTH;

(dbopmupoBaHne yMEHH OOBSICHITD U OLIEHUBATH SBJICHUS OKPY)KAIOIIETO MUPa Ha OCHOBAHUY 3HAHUHN U
OTIBITA, TIOTYYEHHBIX TP U3YYECHUH XUMHUU;

¢dbopmupoBanre y 00yJarOnXcsi T'YMaHUCTHYECKUX OTHOIICHHH, TOHUMAHUS [IEHHOCTH XUMHUYECKUX
3HAHUMN U1 BBIPAOOTKH 3KOJIOTHUECKHU 1LI€JIECO00pa3HOr0 MOBEACHUS B ObITY U TPYJOBOM JIESTEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 370POBBS 1 OKPYKAIOIIECH MPUPOTHON CPEJIBI;

pa3BUTHE MOTHUBAITMH K O0YUEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHUS 00Ie4eTI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(UIIS M HAPaBIEHHOCTH

JalbHENIIero o0y4eHus.



COJEP)KAHME YYEBHOI'O IPEJIMETA

IlepBoHaYa/bHBbIE XMMHYECKHE TIOHATHSA

[Ipenmer xumuu. Pose xuMuu B )KU3HU desioBeka. Tena u BemecTsa. PU3nyeckue CBOWCTBA BEIIECTB.
ArperaTHoe cocTosinue BeuiecTB. [IoHsATHE 0 METOaxX MO3HAHUS B XUMHU. XUMUS B CUCTEME HayK. YucTeie
BemiecTBa 1 cMecH. CriocoObl pa3ienieH s CMECe.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEeHThI. CHUMBOJIBI XUMHUYECKUX AIIEMEHTOB. [IpocThie U CII0KHBIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnueckas popmyina. BanreHTHOCTh aTOMOB XUMHUYECKUX SJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTEIbHAs MOJIEKYIsipHast Macca. MaccoBas 1oJis
XHMHUYECKOTO AJIEMEHTa B COSINHEHHH.

du3nuecKue U XMMUYECKUE SBICHUS. XUMUYECKasi peakius 1 e€ Mpu3HaKu. 3aKOH COXpaHEHHUsT MacChl
BeliecTB. XUMUYecKre ypaBHeHus. Kitaccuukanus XuMUIeCKUX peaknuii (COeAMHEH NS, pa3ioKeHus,
3aMernieHus, o0OMeHa).

XUMUYECKUI KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMUYECKOM MOCY0M, ¢ MpaBUiIaMu paboThl B 1TaOOpaTopuu u
npuéMamMu 00pameHus ¢ JJabopaTopHBIM 000PYIOBaHUEM; U3YUEHHE U OTMCaHne (PU3NIECKUX CBOICTB
00pa3110B HEOPraHMYECKUX BEIEeCTB; HabMoJeHe (pr3nuecKuXx (IJIaBJIeHUe BOCKA, TassHUE JIbJia, pacTUpaHHe
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJIbI) M XUMUYECKHUX (TOPEHNE CBEUH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aUMOJIEMCTBHE MeJla C KHCIIOTOM) sIBIIEHUH, HAOII0IeHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XUMUYECKUX PeakIuii (pa3jokeHnue caxapa, B3auMOJCHCTBHUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi,
pasnoxxenue runpokcuaa meau(Il) mpu HarpeBanuu, B3anMoielicTBHE Keme3a ¢ pactBopoM cosir Meau(1l));
M3y4YeHUE CIoCco00B pa3esieHusl cMecel (C MOMOIIbI0 MarHuTa, GUIbLTPOBAHKE, BhITIapUBaHUE,
TUCTUIUISIIMS, XpoMaTorpadusi), IpoBeIeHUE OUUCTKY MTOBAPEHHOM COJIM; HAOIOIEHUE U ONTUCAHKE
Pe3yIbTaTOB MPOBEACHUS OMBITA, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl; CO3JaHUe MOIesei
MOJIEKY (ITapOCTEPIKHEBBIX).

BaxHeiinue npeacTaBuTe M HEOPraHUYeCKUX BelleCcTB

Bosnyx — cmecs razos. Coctas Bo3nyxa. Kucinopox — aneMeHT u nnpocroe Bemectso. Haxoxnenue
KHCJIOpOJa B Ipupoe, Gpu3ndeckue 1 XMMuYeckre cBoicTBa (peakuuu ropenusi). Oxcusl. [Ipumenenune
kucnopoaa. CriocoObl MOJTydeHHs KUCIOPOA B 1aO0OPaTOPUU U IPOMBIIIIIEHHOCTH. KpyroBopoT Kuciaopoja B
npupoje. O30H — aJUIOTPONHAA MOU(PHUKALIHUS KUCIOPOIa.

TennoBoil 3¢ dexT XMMHUUECKON peakluu, TEPMOXUMUYECKNE YPABHEHUS, K30~ U SHIOTEPMUYECKUE
peakuuu. TormBo: yroyib 1 MeTaH. 3arps3HEHUE BO3/yXa, YCHUIIEHUE TAPHUKOBOTO 3¢ (deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bopopoa — snemeHT 1 npoctoe BemecTBo. Haxoxaenue Bogopoa B Ipupoae, GU3NUecKue U XUMHUYECKue
CBOICTBA, IPUMEHEHHE, CIIOCO0BI NoTydeHus. Kucinotsl u conu.

KomnnuectBo BeniectBa. Moins. MosnsipHas macca. 3akoH ABoraapo. MoJssipHblii 00bEM razos. Pacuérs! o
XMUMHUYECKUM YPaBHEHHUSM.

®dusnueckue cBocTBa BOAbL. Bona kak pactBoputeins. PactBopbl. HachllieHHbIE 1 HEHACBIIICHHBIE
pacTBOpbL. PacTBOpUMOCTS BeleCcTB B Boje.MaccoBas 10JI BELIECTBA B PaCTBOPE. XUMUYECKHUE CBONCTBA
BoJbl. OCHOBaHUs. PoJIb pacTBOPOB B IPUPOJIE U B JKU3HU YesloBeKa. KpyroBopoT BoibI B IPUPOJE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJI.

Knaccugukanus Heoprannyeckux coeannenunit. Oxcupl. Kinaccudukaryst okcuaoB: coneodpasyromniie
(OcHOBHBIE, KUCIIOTHBIE, aM(pOTepHBIE) U HecoseoOpasytomire. HoMeHkIaTypa okCuaoB (MeXIyHapOaHas U
TpuBHaibHAA). PU3NUECKUe U XMMUYECKHE CBOIcTBa Okcu0B. [lomyuenue okcuaos.

OcnoBanus. Knaccugukaiyst ocHOBaHUIL: MIENOUN U HEPACTBOPUMBIE OCHOBaHMA. HomeHknaTypa

OCHOBaHUH (MEXIyHapoaHas ¥ TpUBHaJIbHAsA). PU3NUECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHMIA.



[Tosmyyenne ocHOBaHUA.

Kucnotsl. Knaccudukanus kucinot. HomeHnknarypa KucioT (MeXayHapoIHasi U TPUBUAIbHAS ).
DuU3NYECKUE U XUMUYECKUE CBOKCTBA KUCIOT. P aktuBHOCcTH MeTauioB H. H. bekertosa. [Tonyuenue
KHCJIOT.

Conu. Homenknatypa cosieit (MexyHapoaHasi U TpuBHallbHas1). OU3HUEeCKUEe U XUMHUECKUE CBOMCTBA
conei. [lonyuenue cosnen.

I'enernueckas cBsi3b MEX/1y KJIJaCCaMU HEOPraHUYECKUX COCTUHEHUM.

XUMHUYECKUH SKCIIEPUMEHT: KaUECTBEHHOE OIPE/ICIICHUE COACPKAHUSI KHCIOPOia B BO3IyX€; MIOJIyYeHHE,
coOupaHue, paclio3HaBaHNE U U3YYCHHE CBOMCTB KUCIIOPO/1a; HAOIOJCHNE B3aUMOICHCTBHS BEIIECTB C
KHUCJIOPO/IOM U YCJIOBHUSI BOSHUKHOBEHUS U MPEKpaIlleHNs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB U ONMCAaHUE UX CBOICTB; MOIydYeHue, COOMpaHue, paclio3HaBaHUeE U U3y4eHHUE CBOMCTB BOJOPOJIa
(ropenue); B3auMoaericTBre Bogopoaa ¢ okcuaoM meau(Il) (Bo3MokHO MCIOJIb30BaHNE BUIEOMATEPHUATIOB);
HaboIeHNe 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; HCCIIEI0BaHNE 0COOCHHOCTEH pacTBOPEHUSI BELLIECTB
C pa3INYHOM PACTBOPUMOCTBIO; MPUTOTOBJICHHE PACTBOPOB C ONMPEIECIEHHON MAacCOBOU 10IeH
PacTBOPEHHOTO BEILIECTBA; B3aMMOAEHCTBHE BOJIbI C METaNIaMU (HATPUEM U KaJIblIeM) (BO3ZMOXKHO
HCI0JIb30BAHNE BUIEOMATEPHUAJIOB); OTNPEIeNIEHNE PACTBOPOB KUCIIOT U LIEI0YeH ¢ MOMOIIbIO0 HHAUKATOPOB;
UccleI0OBaHNE 00pa3lioB HEOPraHUYECKUX BEIECTB PA3IMYHBIX KIacCOB; HAOII0IeHUE U3MEHEHHUS OKPaCKU
MHMKAaTOPOB B pacTBOPAx KUCIOT U HIesloueit; u3yuenue Bzaumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINA HEUTPAIU3alliH; [I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METaJlla PYTUM U3 pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe
«BaxHeunmme KI1acchl HEOPraHMYECKUX COCTUHEHUI.

Iepuoauyeckuii 3akon u [lepuoguyeckas cucrema xumudeckux 3jgemMenToB /. U. MenaeseeBa.
Crtpoenne aToMmoB. XUMHU4YeCKasl CBSA3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[lepBbie MOMBITKU KJIACCU(PUKAUU XUMUYECKUX AIEMEHTOB. [IoHATHE O TPYIIax CXOAHBIX AJIEMEHTOB
(11e70YHbBIE U MIEJI0YHO3EMEeNIbHbIE METalIbl, FAJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT
am(boTepHbIe OKCUIBI U TUAPOKCUIBIL.

[Tepuonnueckuii 3akoH. [lepuoandeckas cucteMa xuMmuueckux snementoB JI. 1. Menneneena.
Kopotkonepuoanas u juimHHonepuoanas ¢popmel [lepuoanyeckoit cucTeMbl XUMUUYECKUX 31€MEHTOB /1.
N. Menpeneesa. Ileproasl u rpynmbl. @u3znyecknid CMbICT NOPSIKOBOIO HOMEpa, HOMEPOB IIEpUoOaa U
TPYIIBI 3JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siiep. M3oTomnbl. DnekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0UYeK
aToMOB nepBhIX 20 xumuyeckux 3aeMeHToB [lepuoauueckoit cuctemsl J1. 1. MenaeneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA O ero nojoxenuto B [leproanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUUYECKHUX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 1O rpynmnaM u nepuoaam. 3HadeHue llepuoauueckoro 3akona u Ilepuoanueckoit
CUCTEMbI XUMHUYECKHUX IEMEHTOB AJI pa3BUTHUsS Hayku U npakTuku. [{. 1. MenneneeB — y4€Hblil u
rpaKJIaHUH.

Xumuyeckas cBsi3b. KoBaneHTHas (MoJIspHAs ¥ HETOSPHAS) CBSI3b. DJIEKTPOOTPHUIATETLHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okuciieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIEC peakuu. [Ipouiecchl OKUCIeHus 1
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B BEIIECTB METAIIJIOB U HEMETAIIJIOB; B3aNMO/ICHCTBUE
TUAPOKCH/IA IMHKA C pACTBOPAMH KHUCIIOT M LIEJI0UeH; TPOBEACHHUE OIBITOB, MWITIOCTPUPYIOLIUX TPUMEPDI
OKHUCJIUTETHbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpEHHE, PEaKIIuU Pa3I0KEHUs, COSTUHEHIS).

MexnpeamMeTrHblie CBA3U
Peanuzanus MeXIpeaMETHBIX CBA3€H pU U3YYeHUN XUMUH B 8 KJacce OCYIIECTBISIETCS Yepes



HUCITOJIB30BaAHUEC KaK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK 1 HOHﬂTHﬁ, ABJIAIOIIUXCA CUCTEMHBIMU 1JI51
OTJICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBeHHO-HAYYHBIC TOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIU3, CHHTE3,
KITacCU(pUKaIUsl, TEPUOUIHOCTD, HAOMIOJCHHIE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, MOJICITD,
SIBJICHUC.

du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOIIbI, PAJIMOAKTUBHOCTD,
MOJIEKYJIa, HIEKTPUUYECKHH 3apsij1, BEIIECTBO, TENIO, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(du3HUYecCKre BEIMYNHBI, SAMHHUIIEI H3MEPEHHS, KOCMOC, TUTAaHETHI, 3BE31161, CoJTHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadust: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOMTAEMbIE, TOILIIHBO,
BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

W3yuenne xuMuu B 8 Kilacce HANpaBJIEHO Ha TOCTH)KEHUE 00YJaIOIMMHUCS JTMYHOCTHBIX, METAIPEMETHBIX
Y TIPEAMETHBIX PEe3yIbTaTOB OCBOCHUS YI€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHus JOCTHTAIOTCS B XOJI€
o0Oy4eHHsI XUMUU B €IUHCTBE yIeOHOW U BOCITUTATENBHON AesTeIbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMHU
B 00III€CTBE MMPaBMWIIaMU 1 HOPMAaMHU TIOBEJICHUS ¥ CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHS
U COLMATIU3ALUU 00y4aroIKXCsl.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

ITaTrprnoTHYeCKOro BOCIUTAHUS

1) EeHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACIICIHIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKON HayKH B )KM3HU COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH Ba/IETh
JIOCTOBEPHOM MH(OPMAIHEH O MepeOBBIX JOCTIKEHUIX U OTKPBITUSIX MUPOBOU U OTEYECTBEHHOW XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpA M OOIIECTBA;

I'paxxmanckoro BOCHUTaHUS

2) MpEACTABJICHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUH B KOJITICKTUBCE,
KOMMYHHMKaTUBHOW KOMITIETEHTHOCTHU B OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKON 1
APYruX BUAAX NESATEIbHOCTH; TOTOBHOCTH K pa3HOOOPAa3HOM COBMECTHOM JESTENbHOCTH IPU BBIIIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 33/a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3aHNN YUEOHBIX POEKTOB,
CTpEMJIEHHS K B3aMMOIIOHUMAaHUIO U B3aUMOIIOMOILY B IPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS NTOCIIEICTBUI MOCTYIKOB;

HCHHOCTH HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX HpeI[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOIINX
COBPECMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHHUA CYIITHOCTH Hay‘lHOfI
KapTUHBI MUpa, HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3daKOHOMCPHOCTAX pa3BUTUA ITPHUPOJIbI, B3aNUMO CBA35AX
YCJIIOBCKA C HpHpO,Z[HOfI cpenoﬁ, O POJIM XUMHUHU B IIOBHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

4) IO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHUEC HOBBIX 3HAHWH 110 XHMHU, HeO6XOI[I/IMHX JUIA
00BACHEHHS Ha6.]'IIOI[aeMLIX IIpoHeCCOB U HBHGHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HH(i)OpMaHHOHHOfI W YUTATEIbCKON KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTBI C y‘IC6HBIMI/I TCKCTaMU, CHp&BO‘IHOfI HHTepaTypOﬁ, AOCTYIIHBIMH TECXHUYICCKUMU
cpeacTBaMu I/IH(l)OpMaI_[I/IOHHbIX TGXHOHOFHﬁ;

6) HUHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOI\/’I 1 MCCIIE0BATEIbCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HaITpaBJICHHOCTHU U YPOBHS O6y‘leHI/IH B HaﬂbHeﬁHleM;

®opMHUPOBaHNS KYJbTYPbI 310POBbS

7) 0CO3HaHMS IICHHOCTH )KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 310POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KM3HU, OCO3HAHUS TOCIEACTBUNA U HEPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOXOAUMOCTH COOIOACHNUS MpaBUiI 0€30MaCHOCTH MPH 0OPALIEHUH C
XMMUYECKUMU BEIIECTBAMH B OBITY M peaibHOM KU3HH;

Tpyaosoro Bocniuranus
8) uHTEepeca K MPaKTUYECKOMY U3y4YEeHUIO podeccuii U Tpya pa3indHOro pojia, yBaKCHUE K TPYLY H



pe3yibTaTtaM TPYyAOBOH IEATETLHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 110 XUMUH,
OCO3HAHHOTO BBIOOPA MHANBUIYATIbHONW TPAEKTOPHH MPOJAOIDKEHUS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npohecCHOHATBFHON AEATENIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHCS B
npodeccHoHaIBHOI cperie;

JKOJIOTHYeCKOr0 BOCIIMTAHUSA

9) 9KOJIOTMUYECKH 1eJIECO00Pa3HOTO OTHOIICHUS K MPUPOC KaK HCTOYHUKY )KU3HU Ha 3eMiie, OCHOBE €
CYIIECTBOBAHMS, TOHUMAHHUS [IEHHOCTHU 37I0POBOTO U OE€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHUSI IEHHOCTH COOIIOICHHS
npaBui1 0€30TaCHOTO MOBEACHUS MTPH PadOTE C BEMIECTBAMH, a TAK)KE B CUTYAIHX, YIPOKAIOUINX 3710POBBIO
W KU3HU JIFOJICH

10) crtocoOHOCTH PUMEHSTh 3HAHHS, TI0JTydaeMble TPH U3YICHUHN XUMUH, JIsl PEIICHNUS 3aJ1a4, CBSI3aHHbBIX
C OKpYXKarolel MIPUPOIHOMN CPEIOil, MOBBINIEHUS YPOBHS dKOJOTHYECKOU KYIbTYpbI, OCO3HAHUS
IJ100aJTBHOTO XapaKTepa 3KOJOTUYECKUX MPOo0IeM U IyTell UX peleHus IOCPEICTBOM METO0B XUMHUU;

11) 5K0JIOTUYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCSl M B MIO3HABATEIbHOM, KOMMYHUKATHBHOW U

COIIMAIBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC JITISI POPMHUPOBAHUS MUPOBO33PEHHUS
oOlIeHay4Hble OHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMEeTaxX U MO3BOJISIIOT HA OCHOBE 3HAHUH U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IIEIOCTHON HAyYHOUW KapTUHE MHUpPA, U YHUBEpPCAIbHbIE
y4eOHbIe JeCTBUA (IT0O3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIC), KOTOPBIC 00€CTICUNBAIOT
(bopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHHIO U OCYLIECTBICHUIO Y4eOHO
NeSITeIbHOCTH.

MetanpeaMeTHbIe pe3ynbTaThl OCBOSHUS 00pa30BaTEIbHON MPOrPaMMBI [0 XUMUU OTPAKAIOT OBJIAJICHHE
YHHUBEpPCaJIbHBIMU [TO3HABATEIBHBIMU JCHCTBUSMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKHUMH JeHCTBUSMH

1) yMeHHEM HCIIOJIb30BaTh MPHEMBI JJOTHYECKOTO MBIIUICHUS IIPH OCBOCHUH 3HAHUI: PACKPBIBATH CMBICIT
XUMHUYECKUX MOHATUHN (BBIACNATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIMBATH B3AaUMOCBSI3b C APYTUMU
MTOHSATHUSIMH ), UCIIOJIH30BATh MOHATHUS ISl O0OBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
U KpUTEPUU A7 KiIacCU(UKALUYA XUMUYECKUX BEIIECTB U XUMUUECKUX PeaKluii; yCTaHABINBATh MPUUHHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCykAeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH); JIeJaTh BHIBOJIBI M 3aKIIIOUEHUS;

2) yMEHUEM MPUMEHSTh B MPOIIECCEe TO3HAHMS TIOHSTHS (MTPEAMETHBIC U METaNpeIMETHbIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIe B XUMUU, TIPe0OPa30BHIBATH TUPOKO MPUMEHSIEMBIE B
XUMHH MOJENbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKasi hopMmyna U
ypaBHEHUE XUMUYECKOH peakluy — MPH PEIIeHUN Y4eOHO-TI03HABATEIbHBIX 3aa4; C YIETOM ITHX
MOJENBHBIX MPEACTABICHUH BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX 00bEKTOB
— XUMHUYECKHUX BEIIECTB U XMMHUECKUX PEAKIUi; BBISBIATH O0IIHNE 3aKOHOMEPHOCTH, TP YHMHHO-
CJIE/ICTBEHHBIE CBSI3HM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSIX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHi; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HANOOJIee TOAXOIAIIHMA ¢ yIETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMH HccJIe10BaTEeILCKUMHY AelCTBUAMH



3) yMEHHEM HUCIO0JIb30BaTh MOCTABICHHBIC BOIIPOCHI B KAUECTBE HHCTPYMEHTA MTO3HAHUS, & TAKXKE B
Ka4ueCTBC OCHOBBI JIs1 q)OpMI/IpOBaHI/HI THUINOTE3LI IO MPOBEPKE NPABUJIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) mproOpeTeHHe OIbITa MO TIAHUPOBAHHIO, OPTaHU3AIMU M IPOBEICHUIO YUCHHUYCCKUX IKCIICPUMEHTOB!
yMeHHUe Ha0JII0aTh 32 X0A0M IPOIIecca, CaMOCTOATENIFHO TPOTHO3UPOBATh €ro0 pe3yabTar, (OpMyIMpOBaTh
0606IJ_ICHI/I$I W BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBAaHUA, COCTABJIATH OTYET O
MpoieNIaHHOM padoTe;

Paboroii c undopmanuei

5) ymeHreM BbIOMPATh, aHATM3UPOBATH M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U (hOpM
MPEACTABJICHUS, TIOJY4aEMYIO U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JINTEpATypa XUMUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KPUTUYECKH OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM IPUMEHSATH Pa3InYHbIC METO bl M 3aIPOCHI IIPH TIOUCKE U 0TOOpe HHDOpMAIMK U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX JJIsl BHITIOJTHEHUSI YU€OHBIX U MTO3HABATEIBHBIX 3a/1a4 OIpe-
JENEHHOTO THUIA; TPUOOPETEHHE OMbITa B 00JAaCTH UCTIOJIB30BaHus HH(HOPMAITHOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIHHO BEIOMPATh ONTUMAIIbHYIO (hOPMY MpEACTaBICHUS HHPOPMAIIUU U WIUTFOCTPUPOBATH
peraemMble 3a71a4i HECJIOKHBIMUA CXeMaMU, JuarpaMMaMH, IpyruMu GopMamu rpaduku U ux
KOMOHWHAIUSAMU,

7) yMEHHEM HUCIIOJIb30BaTh U aHATM3HUPOBATH B MPOIECCce yIeOHOM U HCCIIEA0BATEIbCKOM AeITEIbHOCTH
MH(POPMAIIHIO O BIUSHUH MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HA COCTOSTHUE

OKpYKarollel TPUPOTHOUN CpeIbl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH

8) ymeHmeM 3a1aBaTh BOTPOCH (B XO/1€ AUAIOra W/UIH TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOM TeMBI,
(bopMyIHpOBaTh CBOM MPEJIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS PEITIOKEHHON 3a/1auu;

9) nproOpeTeHHE OMbITA PE3CHTAIMH PE3Y/IbTATOB BBIIOIHEHHUS XUMUUECKOTO SKCIICPHMEHTA
(JtrabopaTopHOTO OIBITA, TA00PATOPHOK PAOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU TO3HABATEILHON M UCCIIE0BATEIbCKOM
NEeSTETbHOCTH MIPH PEIICHUN BOSHUKAIONIUX MPO0IeM Ha OCHOBE y4éTa OOIIUX HHTEPECOB U COTIIACOBAHHMS
no3uiuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpEICIICHUE KPUTEPUEB 110 OIIEHKE KaueCTBA BBITIOJIHEHHON PabOThI U JIp.);

YHHBepcaJILHLIMI/I PeryjJsaiTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIU ACATCIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Haunboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI PCIICHUA y‘le6HLIX H ITIO3HABATCJIBbHBIX 3a4a4, CAMOCTOATCIIbHO COCTAaBJIATh MU
KOPPEKTHPOBATH HpeI[JIO)KeHHHﬁ AJIropuTmM JIeNCcTBUI IIpH BBIIIOJIHCHHUN 3aJIaHui ¢ y‘léTOM IMOJTy4CHUSA
HOBBIX 3HaHUM 00 HU3y4aCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIHUAX; OUCHUBATL COOTBCTCTBHUC ITIOJTYUCHHOT'O
pe3yibTara 3asIBJICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BaTh U aHAJIM3UPOBATb KOHTCKCTHI, MTPCAJIaracMbIC B YCJIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIbTATBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACTIAIOT. OCBOCHHBIC O6yIIaIOIJ_II/IMI/IC}I HAY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCI_II/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BHU bl ACATCIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n

HOBBIX CUTYyallUAX.



[IpenmeTHbIe pe3yabTaThl OTPAKAIOT CHOPMHUPOBAHHOCTD Y OOYUAIOIIMXCS CIACTYIONTUX YMEHHIA:

1) packpvisame cmblci OCHOBHBIX XUMHUYECKUX TIOHATHIA: aTOM, MOJICKYJ1a, XHMHUUCCKHUI 3JIEMEHT, TPOCTOE
BEILIECTBO, CI0XKHOE BEIIECTBO, CMECh (OHOPOAHASI K HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsE Macca, MaccoBast J0JIs
XHUMHYECKOTO AJIEMEHTA B COCMHEHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKUCIICHHSI, XUMHUYECKas PeaKIusl, KiaccuuKamus peakiuii: peaKkium
COCIMHECHMUSI, PEAKIIUU PA3JI0KEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, 9K30- M SHJIOTEPMHUYECKUE
peakuuu; TeroBor 3 (EKT peakuu; Sapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, Panuyc
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAS U HETOJISIpHAsE KOBAJICHTHAS CBS3b, HOHHAS CBSI3b, NOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi J0J1s BeniecTBa (IIPOLIEHTHAsI KOHIICHTPALIUsI) B pacTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IMOHATHI (CM. T1. 1) ¥ MPUMEHSTH 3TH MOHSITHS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAICHUN;

3) ucnonvzosamv XUMUIECKYIO CHMBOJIMKY JUIS COCTaBACHUS (DOPMYIT BEIIECTB U YPaBHEHUH XMMHUYCCKIX
peaKuuii;

4) onpedensimb BAIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAICIKHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy COCTUHEHUMN T10
dhopmynam; BUJI XUMUIECKOH CBSA3M (KOBAJCHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTMHCHUSX,

5) packpvisamo cmwica Tlepuoauueckoro 3akoHa J. M. MeneneeBa: 1eMOHCTPHPOBATH IOHUMAHKE
MEPUOIUYECKOIN 3aBUCUMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT X NoJ0keHus B [leproanueckon
CUCTEME; 3aKOHOB COXPaHEHUS MACChI BEIIECTB, MIOCTOSHCTBA COCTAaBa, AaTOMHO-MOJICKYJISIPHOTO YUCHUS,
3aK0Ha ABOTa/Ipo; OMKUCHIBATh M XapaKTepU30BaTh TAOIUIHYIO0 hopmy [leprnoandeckoit CUCTEMBI
XMUMHUYECKUX JIEMEHTOB: pa3nyaTh MOHITUS «TJaBHas noarpynna (A-rpymmna)» u «mnobounas noarpymnmna (b-
TpyIIa)», Majible ¥ OOJBIIKE IEPUOIBI; COOTHOCUTH 0003HAYCHHS, KOTOPHIE UMEIOTCS B TAOJIHIIC
«Ilepnognueckas cucreMa XuMudyeckux 3eMeHToB J[. . MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps] sSApa, 00IIee YUCIIO 3JIECKTPOHOB U
pacnpezesieHue uX Mo dJIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposams XAMUIESCKUE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;, XAMHUYECKUE Peakinu (110
YHCIIy U COCTaBY yYacTBYIOIIMX B PEaKIIUU BEUIECTB, [0 TEIJIOBOMY 3 (deKTy);

7) xapaxkmepuzosams (onucvléams) OOIIKE XUMHUECKHE CBONCTBA BEIICCTB Pa3InYHBIX KJIACCOB,
MOATBEPIK/1asi ONIMCAaHUE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUIN COOTBETCTBYIOIUX XUMHUECKUX PEAKIIUIA;

8) mpoeno3zuposéams CBONCTBA BEIICCTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTaBa; BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILCHHUI B Pa3JIMUHbIX YCIOBUSIX;

9) ebiuucsMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJTIO
XMUMHUYECKOTO AJIEMEHTa 1o (opMyJie COeTUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl M0 YpaBHEHUIO XUMHYECKOMN peaKkIuu;

10) npumensimo OCHOBHBIEC OTIEPAIIUH MBICITUTEIBHON AESTETHHOCTH — aHAJIN3 M CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3AINIO, KIacCU(PUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3€H — I
M3Yy4YEHUsl CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUSA —
HaOI0IeHNe, U3MEPEHNE, MOJICIMPOBAHKE, SKCIIEPUMEHT (peaibHbIN 1 MBICICHHBIH);

11) cnedosams nipaBUIIaM MOJIB30BAHUS XUMUYECKOU MOCYI0H U TaDOpAaTOPHBIM 000pYIOBAaHHEM, a TAKKE
MpaBUJIaM OOpAaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJIHEHUIO T1a00PaTOPHBIX
XUMHYECKUX OTBITOB MO MOJYYCHUIO0 U COOMPaHHIO ra3000pa3HbIX BEMIECTB (BOJOPOIA U KUCIOPOIa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMUUYECKHE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB ILIEIOYEH U KUCIOT ¢ TOMOIIBIO
WHAUKATOPOB (JIakMyC, (heHONPTaNCHH, METUIOPAHXK U Jp.).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumeHoBaHue pa3ae/ioB H TeM POrPaMMbl KoaunyecTBo yacon Jara Buaml 1esaTeibHOCTH Buasi, DJIeKTPOHHbBIE
n/n H3y4YeHHUs hopmbr (uudposbie)
BCEro [ KOHTPOJIbHBIE | MPaKTHYECKHE KOHTPOJIS o0pa3oBaTe/bHbIe
pa6oThl pa6oThl pecypchl
Paznen 1. [lepBoHavyaabHble XHMHYECKHE TOHATHS
1.1. | Xumusi — BazkHasi 00,1aCTh €CTECTBO3ZHAHUS U 5 PackpbIBaTh poJib XUMHUH B IIPUPOJIE U KH3HU YEJI0BEKa, €€ CBA3b C IPyTUMH HayKaMu.; | YCTHBIH http://school-
NMPaKTHYECKOH AesITeJbHOCTH YeJI0BeKa orpoc; collection.edu.ru/
1.2. | BemecTBa 15 Paznnuare Gpusnyeckue M XUMHUYECKUE SIBICHUS, O0BSICHITH HX CYIIHOCTD C TOUYKH Ycerubii http://school-
H XHMHYeCKHe peakuu 3pEHUST ATOMHO-MOJICKYJIIPHOTO YUYEHHS. ; orpoc; collection.edu.ru/
Utoro no paznery 20
Paznen 2. BaxHeiine npecTaBuTeIH HEOPTraHNYECKNX BElIeCTB
2.1. | Bo3nyx. Kuciopoa. [Tonsitue 06 okcuaax 5 XapakTepr3oBaTh (OIMUCHIBATE) COCTAB BO3/yXa, GU3MYECKUE U XUMHYECKHIE CBOMCTBA YeTHblid http://school-
KHCJIOPO/1a, CIIOCOOBI €ro MONyYeHH s, IPUMEHEHHE 1 3HAYCHHE B IIPUPOJE U KU3HI 0I1poc; collection.edu.ru/
YeJIoBeKa.;
2.2. | Boxopon. 5 XapakTepr3oBaTh (OMUCHIBATH) GU3HYECKHE M XUMHYECKUE CBOMCTBA BOAOPOa, YeTHblid http://school-
TloHsTHE 0 KHCJIOTAX H COIAX CIOCOOBI €ro MoNyYeHHUs, IPUMEHEHHE.; or1poc; collection.edu.ru/
2.3. | KosmmyecTBeHHbIE OTHOLIEHHS] B XUMUHU 4 PackpbIBaTh CMBICI H3Y4aEMbIX OHATHII U IPUMEHSTH 9TH IIOHATHS, a TAKXKE VYerublit http://school-
M3y4YeHHbIE 3aKOHbI M TEOPHH JJIsl PELIEHUs PACYETHBIX 3a/1a4.; orpoc; collection.edu.ru/
IMucemeHHbIH
KOHTPOJIb;
2.4. | Boaa. PactBopbl. [ToHsiTHE 00 OCHOBAHHAX 5 PackpbIBaTh CMBICI H3y4aeMbIX MOHSATHH U IPUMEHATH 9TH [TOHATHS [IPU OMTUCAHHU Yerubiit http://school-
CBOMCTB BELIECTB U HX MPEBPAIIEHHIA.; orpoc; collection.edu.ru/
Xapakrepu3oBaTh pU3MUSCKIE 1 XUMHYECKUE CBOWCTBA BOJIBI, €€ POJIb KaK ITuceMenHbIi
pacTBOpPHUTENS B IPUPOAHBIX IpoLEccax.; KOHTPOJIb;
OOBSCHATH CYIHOCTh YKOJIIOTHYECKUX POOIIEM, CBA3aHHBIX C 3arpsi3HEHUEM
MPHUPOIHBIX BOJ, CIIOCOOBI OUUCTKH BOJbI OT IIPUMECEH, MEPHI I10 OXpaHe BOJ OT
3arpsA3HEHUsL. |
2.5. | OcHOBHBIE KJIACChI HEOPIaHMYECKUX 11 KraccuduunpoBaTh n3ydaembie BEUECTBA 10 COCTABY M CBOMCTBAM.; VYerubiit http://school-
coeMHEeH Ui CocTaBasiTh GOPMYJIbl OKCHIOB, KHCIOT, OCHOBAHHM, COJIEH M HAa3bIBATH MX 110 orpoc; collection.edu.ru/
MEXIYHAapOJIHOH HOMEHKIATYpeE.; [MucbmeHHbII
IIporHo3upoBaTh CBOICTBA BEIIECTB HA OCHOBE OOLINX XUMUYECKHUX CBOUCTB KOHTPOJIb;
M3Y4CHHBIX KJIACCOB/TPYIII BEUIECTB, K KOTOPHIM OHU OTHOCSTCSL. ; KonTposnbHas
TIpon3BOAUTH BBIYMCIICHUS 110 yPABHEHUAM XUMHYCCKUX PEaKLHuil. ; pab6ora;
TlaHMpoBaTh M OCYLIECTBISTH HA IPAKTUKE XUMHYECKHE SKCIIEPUMEHTBI, IPOBOUTH IpakTnyeckas
HaOJII0ACH S, AeIaTh BHIBOBI [0 Pe3yJIbTaTaM SKCICPHMEHTA. | pab6ora;
CrienoBaTh npaBuiIaM 06e30MacHoOi paboThl B 1a00paTOPHU MPH UCIIOIB30BAHUHU
XUMHUUYECKON TOCY bl U 000PYAOBAHHUSL. ;
HUroro mo pazmeny 30

Paszen 3. lepnoanyeckuii 3akon u Iepuoanyeckas cucreMa xumudeckux 3jiementon JI. U. MenjaeneeBa.
CtpoeHue aToM0OB. XUMHYecKast cBsA3b. OKHCIUTENIbHO-BOCCTAHOBHTEIbHbIE PeaAKIUHH
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3.1. | Hepuoanyeckuii 3akon u Iepnognyeckas 7 PackprIBaTh CMBICT I€PHOANYECKOTO 3aKOHA. ; Verublit http://school-
CHCTeMa XHMHYeCKHX 3JIeMEHTOB ITonuMmars cymecTBOBaHUE NEPUOANIECKON 3aBUCUMOCTH CBOHCTB XUMHUYECKHUX orpoc; collection.edu.ru/
J1. U. Menpaeneepa. CTpoenne aToma 2JIEMEHTOB (M3MEHEHHE PaJyCOB aTOMOB U 3JIEKTPOOTPHLATEIBHOCTH) U X
COEIMHEHHH OT MOJI0XKEHHS B IIEPHOANYECKON CHCTEME U CTPOCHHS aToMa. ;
YcranaBiIuBaTh CBSI3b MEXKY TOJI0KEHHEM JIEMEHTA B IIEPUOMIECKON cucTeme u
CTPOEHHEM €T0 aToMa (COCTaB U 3apsj sAapa, obIee YUCIO0 HNEKTPOHOB U
pacrpeieieHie UX M0 3JIEKTPOHHBIM CIIOSIM). |
3.2. | Xumnyeckasi cBsi3b. OKHCIUTENBHO- 8 PackpbIBaTh CMBICT H3y4aeMBIX IIOHATHH.; Verublii http://school-
BOCCTAHOBHUTEJbHbIEC PEAKIIHH OmnpenensTs BUA XMMUYECKOH CBSI3H B COCIMHEHHUM. ; OIpoc; collection.edu.ru/
OrnpenenaTs CTeNneHb OKHCICHHS XMMHUYECKOT0 21eMeHTa 1o Gpopmyiie ero KontponsHas
COEJIMHEHHUS. ; pabora;
CocTaBisTh IEKTPOHHBIH OanaHc ¢ y48TOM YHCIIa OTAAHHBIX U IIPHHATHIX
3JIEKTPOHOB.;
Htoro no pazaeny: 15
PesepsHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI 1J151 YYEHUKA
«Xumus. Paboune nmporpammel. [Ipenmernas nunus yaeouukos I.E. Pynsutuca, @.I". @enpamana 8-9 kiaccsl:
y4. locoowue it 0011e00pa3oBaTeIbHBIX OPTaHNU3aluN

BBenure cBoil BapuaHr:

METOAUYECKUE MATEPHUAJIBI IS YYUTEJA

I'yzeii JI.C. Copoxun B.B. Cyposuesa P.I1. Xumus 8 kitacc Mockga: «Jlpoday, 2002 rox

Xomuenko ['.I1. Xomuenko N.I'. COopHHK 3a/1a4 IO XUMUU ISl IOCTyHAOUX B BY3bl Mocksa. : «HoBas
BoJHay, 2001 roxg

Xomuenko N.I'. COOpHUK 3a7a4 IO XUMUH JUTs cpeaHei mkoiasl MockBa: «Hosast BomHay, 2001 rox

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://chemistry-chemists.com/index.html DnextponHsIii )xypHaT «XHUMUKH B XUMHSD», B KOTOPOM
HPE/ICTaBICHO MHOYKECTBO

OTIBITOB 0 XMMHUH, 3aHUMATETbHON HH(OPMAITHH, TO3BOJISIONICH YBI€Yb YICHUKOB SKCIIEPUMEHTATBHON

YacCTbIO MMPEAMCETA.

2. http://lwww.drofa-ventana.ru M3BectHoe u31aTenbCTBO yueOHOM uTepaTypbl. HOBUHKM HaydHO-
MOMYJISIPHBIX ¥ 3aHUMATENIbHBIX KHHUT 110 XMMUH.

3. http://1september.ru XXypuain my1st yauteneit u He TOJIbKO. bobIioe KOJHUeCTBO pabOT YUCHHKOB, B TOM
YHCIIC U MCCIIEIOBATEILCKOTO XapaKTepa.

4. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuit IKOIBHBIN MOPTAIT CO CChIIKAMH Ha
oOpazoBarebHbIe CalThI [0 XHMHH.

5. www.periodictable.ru Céopuuk crareit 0 XUMHYECKHX JIEMEHTAX, HUTIOCTPUPOBAHHBIN SKCIICPUMEHTOM


http://chemistry-chemists.com/index.html
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

Kowmrmnekt Tabmuir. Moaenu KpucTauIMueCKUX PEemeToK.

OBOPYJIOBAHMUE JJISI TPOBEJEHWSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIMIA

Komnexunn «BonokHay, «Kayuyk», «Tonmnuso», «Metaiue», UyryH u cranb, CTPOUTEIBHBIX
MaTepHaJIOB, MPOMBIIINIEHHBIX 00Pa3I0B TKaHEeH U HUTOK, HAbop TpadapeToB Moaenel aToMoB, KomriekT
MIOPTPETOB BHLAAIOIINXCS YUEHBIX-XUMUKOB,

pUOOPHI A7 NOJYYEHUsI Ta30B, IPUOOp 71 HarpeBaHUs MPOOUPOK, KOJIObI, KOJIOa MepHasi, TPOOUPKH, BECHI
TEXHUYECKUE C pa3HOBECAMH, TOPEJIKa

CIUPTOBAs, IepKaTeNb U IPOOUPOK, JIOKEUKA JKeJIe3Hast ISl CKUTaHMsI BELIECTB, NAJI0YKa CTEKJISIHHAS,
LITaTUB JUIsl MPOOUPOK, IITATUB JJAOOPATOPHBIH, HIUMIIBI TUTEIbHBIE, BOPOHKA CTEKJISIHHAS, CTaKaHBbl,
LHWIMHAP U3MEPUTEIIBHBIN, YalllKa BbITapUTeIbHas

dbapdopoBasi, mpeaMeTHBIE CTEKIIa, CTYIKa C IIECTUKOM, KpUCTAJUTM3allMOHHAs Yalia, Oymara
(bunsTpOBaNBHAS, HAOOPHI

WHMKATOPOB, MPOOKH PE3NHOBBIE, CTEKIIIHHBIE TPyOKU. Habopbl peakTHBOB.

Ob6opynoBanue nertpa "Toukapocra'.

KOMIIBIOTEP, TPOEKTOP.



IlosicHuTeILHAS 3aMUCKA

JINYHOCTHBIE, MeTanpeIMeTHbIE U NMPeJMeTHbIE Pe3yJbTaThl 0CBOCHHS Y4eOHOT0 mpeaMeTa
«Xumus» 9 kiaacc.

JINYHOCTHBIMM pe3yJIbTaTaMU U3y4EHUS IpeaMeTa « XUMUS» SBIISIOTCA CIEYIOIINE YMEHMS:
- Bocniuranue poccuiickoi rpax/1aHCKON MAEHTUYHOCTHU: NaTPUOTU3MA, JHOOBH U yBakeHue Kk OTedecTBy,
YyBCTBO T'OPJOCTH 3a cBOIO PojMHY, 32 pOCCHICKYI0O XUMUYECKYIO HAyKy
- ®opMupoBaHHE LIETOCTHOTO MUPOBO33PEHHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIECTBEHHOM MPAKTHKH, a TAKKE COIIMATIBHOMY, KYIbTYPHOMY, SI3BIKOBOMY U JYXOBHOMY
MHOT000pa3uI0 COBPEMEHHOTO MUPa
- ®opMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YUEHHUIO, TOTOBHOCTU M CIIOCOOHOCTH K CAMOPa3BUTHIO U
caM000pa30BaHNIO HA OCHOBE MOTHBALIMU K 00YYEHHUIO U TO3HAHUIO, BBIOOPY MPOPUILHOTO 00pa3oBaHus Ha
OCHOBE MH(OPMAIIUU O CYIIECTBYIOIIUX MPOPECCUSIX U JINYHBIX MPOPECCUOHATBHBIX MPEAIOYTECHHUH.
Oco3HaHHOMY ITOCTPOEHUIO UH/IMBUTyaJIbHBIX 00Pa30BaTENIbHBIX TPAEKTOPUN C YIETOM YCTONUMBBIX
MI03HABATEIbHBIX HHTEPECOB
- hopMHpOBaHNE KOMMYHUKATUBHON KOMITETEHIIUM B 00pa30BaTEIbHOM, 00IIECTBEHHO MOJIE3HOM, YIeOHO —
HCCIIEIOBATENIbCKON, TBOPUYECKON U IPYTUX BUJIAX JIEATEIBHOCTU
- ®opMupoBaHHe ¥ TOHUMaHUE IIEHHOCTH 37J0POBOT0 U 0€3710MacTHOTO 00pa3a KU3HU, YCBOECHUE MPaBUIT
MHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO MOBEACHUS B UPE3BBIYANHBIX CUTYALIUAX, YTOXKAAIOMIUX
YKU3HU U 3JJ0POBBIO JIOIEH
- ®opMupoBaHue Mo3HaBaTEIbHONU HH(OPMAITMOHHOM KYIbTYphl. B TOM uncie pa3BuTHe HaBBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ y4eOHBIMU TOCOOUSIMU, KHUTaMU, IOCTYIIHBIMU UHCTPYMEHTaMHU U
TEXHUYECKUMU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUIA
- ®opMHpOBaHKE OCHOB YKOJIOTMYECKOTO CO3HAHMS HAa OCHOBE IIPU3HAHMS LICHHOCTH JKU3HH BO BCEX €€
IPOSIBICHUAX U HEOOXOIUMOCTH OTBETCTBEHHOTO , OEPEKHOIO OTHOILEHHS K OKPY)KaIoLIeH cpeae
-Pa3BuTHE rOTOBHOCTH K PEIIEHUIO TBOPUYECKHX 3a/1a4, YMEHUE HAXOUTh aJI€KBATHBIE CLIOCOOBI NOBEIACHUS
Y B3aUMOJIEHCTBUE C MApTHEPAaMU BO BpeMs y4eOHON U BHEYYEOHOM! AEATEIbHOCTH, CIIOCOOHOCTH OLIEHUBATh
MpoOJIEMHBIE CUTYaITUN
MertanpeaMeTHBIMH Pe3yJIbTaTaMu U3y4eHUs Kypca « XUMUsD) SIBIIAETCS (POPMHUPOBAHNE YHUBEPCAIBHBIX
yaeOnbIx nericteuil (YVY /).
Iloznasamenvnvie YVJI:
- CaMoCTOSTENIPHO OOHAPYKUBATH U (DOPMYITUPOBATH YICOHYIO TIPOOJIEMY, ONIPEACIIATH 1Ie)Ib YIeOHOH
NeATeNbHOCTH, BBIOMpPATh TEMY paObOThI
- Boiaurats Bepcuu perieHus npoOieMbl, 0CO3HaBaTh KOHEUHBIN pe3ybTaT, BBIOMPATh U3 MPEI0KEHHBIX
Y UCKaTbh CaMOCTOSITENIBHO CPENCTBA JOCTUKCHUS LIEIIH.
- CocTaBiATh (MHAMBUYAILHO WM B TPYIIIE) IUIaH pelleHus! IPoOaeMbl (BBIIOIHEHUS IPOEKTA).
- Paboras no niany, cBepsITh CBOM JEUCTBUSA C LIENbIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH OIIUOKH
CaMOCTOSITENIBHO.
- B nnanore ¢ yuureneM COBEepIIEHCTBOBATh CAMOCTOSITENILHO BbIpA0OTaHHBIE KPUTEPUU OLIEHKH.
Kommynurxamusenvie YV/{:
- CaMOCTOSITENIbHO OPraHU30BbIBATh YU€OHOE B3aUMO/JIEHCTBUE B IpyIIie (ONpeAesaTh 00LIe ey,
pacrpesiesiAiTh POJIH, J0TOBApUBATHCS APYT C APYTOM U T.11.).
CpenctBoM (popMUpOBaHHUS KOMMYHUKATUBHBIX Y'Y [ city’kaT TEXHOIOTHs MPOOJIEMHOTO JTMaiora
(moOy>xnarouuii ¥ MoABOAALINMA JUAJIOT) U paboTa B MalbIX I'pyIax, a TakXkKe UCHOJIb30BaHNE HAa YPOKAX
JIEMEHTOB TEXHOJIOTUN IPOAYKTUBHOIO YTECHUS.
IIpenmeTHBIMHU pe3yapTaTaMu U3y4EHUS IpeaMeTa « XUMUS) ABIISIOTCA:
- ®opMupoBaHKE NTEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUI O BENIECTBAX, UX
IIPEBPALEHUAX U IPAKTUUECKOM IPUMEHEHUH; OBJIa/ICHNE OHSATUMHBIM allapaToM U CUMBOJMYECKUM
A3BIKOM XMMMH;
- Oco3HaHKUEe 0OBbEKTUBHO 3HAYMMOCTH OCHOB XMMUYECKON HayKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUUECKUX MTPEBPALLEHUI OPraHNYECKUX U HEOPTaHUYECKUX BELIECTB KAK OCHOBBI
MHOTHX SIBJICHUH KUBOW U HEXUBOU MPUPOIbI; YIIyOJIeHHE MPEACTaBICHUN O MaTepHAIbHOM €IMHCTBE
MUpa;



- OBnasieHre OCHOBAaMH XMMUYECKON TPAMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATH M OOBEKTHBHO
OLICHUBATh KU3HCHHBIC CUTYAllUH, CBSI3aHHBIE C XUMUEH, HaBBIKaMU 0€3011aCHOTO 00palieHus ¢
BEIIECTBAMHU, UCTIOIb3yEMBIMU B TIOBCEHEBHON KU3HH; yMEHHUEM aHAJIN3UPOBATH U IUTAHUPOBATH
HKOJIOTUYECKU 0e30IacHOE MOBEICHHE B LENSAX COCPEKEHUS 30POBBS H OKPYKAIOIIEH Cpebl;

- @opMHUpOBaHNE YMEHUN YCTAHABIUBATH CBSI3H MEX/y PEATbHO HAOIIOJaeMbIMI XMMUYECKUMU SIBICHUSIMH
Y TPOLIECCaMHM, IPOUCXOISIIUMHI B MUKPOMHUPE, OOBSICHATH MPHUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh
UX CBOWCTB OT COCTaBa U CTPOCHUS, a TAK)KE 3aBUCIMOCTH ITPHUMEHEHHSI BEIIECTB OT UX CBOWCTB;

- [IproOpeTenust ombITa UCIOJIb30BAHMS PA3IMYHBIX METOA0B M3YUEHHsSI BEIECTB; HAOIIOACHUS 32 HX
MPEBPAIEHUSIMH [TPU MTPOBEICHUH HECIOKHBIX XUMHUECKUX KCIIEPUMEHTOB C UCTIOIb30BaHUEM
1a00paTOPHOTO 00OPYIOBAHUS U IPUOOPOB;

- YMeHue oKa3bIBaTh MEPBYIO IOMOIIIb IIPU OTPABIICHUSX, 0’KOTAX U IPYTUX TPABMaX, CBSI3aHHBIX C
BEIIIECTBAMU | JJa0OPATOPHBIM 000PYIOBAHHEM;

- OBnazienue npueMamu paboThl ¢ HHPOPMALIUEH XMMUYECKOTO COJIePKaHNs, TIPEICTABICHHON B pa3HO
¢dopme (B Bue TekcTa, GopMyi, rpapuKoB, TAOIUYHBIX TaHHBIX, CXeM, poTorpaduii u ap.)

- Coznanre OCHOBBI ISl JOPMUPOBAHUS HHTEpECa K PACITUPEHUIO U YTITYOJICHHIO XUMHUYECKIX 3HAHUH U

BbIOOpa XMMHUH KakK MPO(UIBLHOTO MpeMeTa IpU NMEPEX0/Ie Ha CTYNEHb CpeIHEro (II0JHOT0) OOIIero

o0Opa3oBaHus, a B TAIIbHEHIIIEM U B Ka4ecTBE Chephl CBOE MPOPECCHOHATBFHOMN e TeIbHOCTH;

.- DopMupoBaHKE MPEJCTABICHUN O 3HAYCHUU XUMHYECKOW HAyKH B PEIICHHH COBPEMEHHBIX

HKOJIOTUYECKUX MPOOIIEM, B TOM YHCIIE B IPEIOTBPAIICHUH TEXHOTCHHBIX U OKOJIOTHIECKUX KaTacTpod.

Ilnanupyembie pe3yabTaTrbl. B manHoM kiacce oOy4arorcs 2 OOydYarOIMMXCS C OTPaHUYECHHBIMHU
BO3MOXHOCTSIMU 3/10pOBbsi  (ocHOBaHue - 3akmoueHus [IMIIK) mno anmanTupoBaHHON OCHOBHOM
00111€00pa30BaTEIHHON MPOTPAMME JIJIsI OOYJAIOIITUXCS C 3aJIEPYKKON MICUXUIECKOTO pa3BUTHS. B cBsi3M C
STUMBAXHEHIIUM TPUHLUIIOM SIBJISeTCA AU PepeHInPOBAHHBIN MOIX0 K 00y4EHHUIO.

IIpeaMeTHBIMEU pe3yabTaTaMU OCBOCHUS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIET0O
00pazoBaHUs SBISIOTCS:

- (opMupoBaHKE IEpPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX TPEICTABICHUH O BEIIECTBAX, UX MPEBPALICHUTX
Y TIPAaKTUYECKOM ITPUMEHEHHH; OBJIAICHUCTIOHATHHHBIM allllapaToM U CUMBOJHMYECKUM SI3bIKOM XHUMHH;
- OBJIAJICHUE OCHOBAMH XUMHUYECKOH IPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTHBHO
OIICHUBATh KU3HCHHBIC CUTYAIIUH, CBSI3aHHBIC C XMMHEH, HABBIKAMH 0€3011acHOT0 OOpaIIeHUS C
BEIICCTBAMHU, UCTIOJIb3yEMBbIMHU B MIOBCETHEBHOW JKU3HU; YMCHHUEM aHAJIN3UPOBATh U IJIAHUPOBATh
IKOJIOTUYECKU 0E30I1acHOE MOBEACHHUE B IIEJISIX COSPEKECHUS 3I0POBhS U OKPYKAIOIICH CPEIIbI;

- YMEHHUE OKa3bIBaTh MEPBYIO IOMOIIb TIPU OTPABJICHUSX, OJKOTaX U APYrHX TPaBMax, CBI3aHHBIX C
BEIIECTBAMU U J1a00paTOPHBIM 000PYI0BAHUEM;

- OBJIAJICHHE TIpUEMaMH PadOThI ¢ UHPOPMALIUEH XMMUYECKOTO COJICPIKAHUS, IPEICTABICHHON B
pazHoil popme (B BUIE TeKCTa, (popmyI, rpaduKoB, TAaOIMYHBIX JaHHBIX, cXeM, GoTorpaduii u: ap.)

- (opMupoBaHue MpeaCTaBICHHI O 3HAYCHUU XMMHUYECKOW HAYKU B PEIICHUU COBPEMEHHBIX
9KOJIOTUYECKUX MPOOJIEM, B TOM YHCJIE B IPEIOTBPANICHUUTEXHOTCHHBIX U YKOJIOTHUECKUX KaTacTpod.

MeTal'IpeIlMeTHbIMI/I pe3yibTaTaM OCBOCHUS OCHOBHOM 06p830BaTeJ'IBHOI71 nporpamMmmMbl OCHOBHOT'O 061]_161"0
O6pa3OBaHI/IH SABJIAIOTCA,

- YMEHHE COOTHOCHUTH CBOU JIEHCTBHUS C INIAHUPYEMBIMU PE3YJIbTATAMH, OCYILECTBIIATH KOHTPOJIb
CBOEH JIEATEIILHOCTH B - IIPOIIEcCe TOCTHKEHUS pe3ylbTaTa, ONpeaesaTh CHOocoObI JelicTBUil B
paMKax MpeayaoKeHHbIX YCIOBUN U TpeOOBaHUH, - KOPPEKTUPOBATH CBOU JIEHCTBHSI B COOTBETCTBUU
CU3MEHSIOLLECHCS CUTYaLlUEH;

- YMEHHUE CO3/1aBaTh, IPUMEHSITh U MPEOOPa30BbIBATh 3HAKU M CUMBOJIBI, MOJIETTH M CXEMBI TS
peleHus yueOHbIX U M03HABATEIbHbBIX 33J[ay; YMEHUE OPraHU30BbIBATh CBOIO KU3Hb B
COOTBETCTBHUH C MPEACTABICHUSMH O 3I0POBOM 00pa3e KHM3HH, paBax 1 00sS3aHHOCTSIX
IpakJJaHMHA, IEHHOCTSX OBITUS, KYJAbTYPbI M COLIMAIBHOTO B3aUMOJICHCTBUS;

- YMCHHC BBITIOJIHATH TO3HABATCIIBHBIC U ITPAKTUYCCKUC 3aJIaHUS;



- YMEHHE aJIcKBaTHO OLIEHUBATh CBOM BO3MOKHOCTH B JOCTUKEHUU LIEIM OIIPEIEIICHHOMN CII0KHOCTH;
- yMeHue paboTath B rpyme - 3p(HEeKTUBHO COTPYAHUYATH U B3aUMOJCHCTBOBATh HA OCHOBE KOOPAWHAIINU
Pa3IMYHBIX TIO3ULUHI NP BEIPAOOTKE OOIIETOpPEIIeHHsS B COBMECTHOM JAEATEIbHOCTH; CIYIIATh MapTHepa.

JIMYHOCTHBIMH pe3y/JIbTaTaMHU OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
o0Omiero oOpazoBaHus ABISAOTC; DOpMUPOBaHHE IIETTOCTHOTO MUPOBO33PEHUS,

COOTBETCTBYIOLLIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON IIPAKTUKY, a TAKXKE
COLIMATIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U JIyXOBHOMY MHOT000OPa31I0 COBPEMEHHOI'O MUPA;

- (popMupoBaHKE OTBETCTBEHHOTO OTHOIIEHUS K YUEHHIO, TOTOBHOCTH K BEIOOPY MPOQHIBLHOTO 00pa3oBaHus
Ha OCHOBE MH(POPMAIIUHU O CYIIECTBYIOUIUXITPO(ECCHSIX B JTMYHBIX MPO(HECCHOHAIBHBIX MPEIIOYTCHUH,
OCO3HAHHOMY MOCTPOEHHUIO UHIUBUAYaIbHON 00pa30BaTeIbHOM TPAEKTOPUH C YUETOM YCTOMUMBBIX
MI03HABATEJIbHBIX HUHTEPECOB;

-(popMupoBaHKE NOHUMAaHUs IEHHOCTH 3/J0POBOT0 U 0€3011acHOT0 00pa3a *KU3HU; YCBOECHUE M PaBIl
MHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTONOBEICHUS B UpE3BbIYAHBIX CUTYaAIUSX,
YIPOKAOMINX KU3HU U 3I0POBBIO JIFOAEH;

- (opMUpPOBaHUE OCHOB 3KOJOTMYECKOIO CO3HAHUS Ha OCHOBE IIPU3HAHUS [IEHHOCTH JKHU3HU BO BCEX €€
MPOSIBJICHUSAX W HEOOXOUMOCTH OTBETCTBEHHOT0,0€pEKHOTO OTHOIICHUS K OKPYXKAIOIIEh cpee.



Coaepixkanue yuyeOHOro npeamera. Xumus 9 kiacc.

Pa3gen 1. MHOroOoOpa3ne XuMHYECKUX PEeaKInuit
Krnaccudukarus XUMHYECKUX PEaKIIUN: PEAKIIUU COCAMHCHHUS,
pasniokeHus1, 3aMelieHus, ooMeHa. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENb,
BOCCTAaHOBUTEIb, TMPOIECCHl OKHUCIEHHsT U BoccTaHOBieHHS. CoOCTaBleHUE ypaBHEHUU
OKUCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIIMM C ITOMOIIBI0 METOa SJIEKTPOHHOTO OallaHca.
TerutoBbie APGEKTH XUMHUYECKAX PEAKIUN. DK30TEPMHUSCKHE U SHAOTSPMHUYCCKHUE PCAKIIHH.
Tepmoxumuueckue ypaBHeHUs. PacuéTbl Mo TEPMOXUMUYECKUM YPaBHEHUSIM.
CkopocTh XUMHUYECKHX peakiuii. MakTophl, BIUSIONIMNE HA CKOPOCTh XMMHYECKUX DPEAKIUH.
[TepBoHauanbHOE MpEACTABICHUE O KaTallK3e.
O6parumsie peakuuu. [TIoHATHE 0 XUMHUYECKOM PaBHOBECHUH.
XUMHUYECKUE PEAKIIUU B BOJHBIX PACTBOPAX. DIIEKTPOIUTHI i HEXNEKTPOIuThl. MoHbl. KaTnoHs
U aHUOHBI. [ uopamuasn meopusl
pacmeopos. INEKTPOIUTUUYECKAS TUCCOIUAIINS KUCIOT, OCHOBAHHI
u cosiei. Citabble U CHITbHBIE AJIEKTPOIUTHL. CTETIeHb TUCCOIIUAIIHH.
Peaxiun nonHOTO OOMEHA. Y CIIOBUS TEUCHHS PEaKITUii HOHHOTO
oOMeHa 70 KOHI[a. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHX COCTUHEHUN B
CBET€  TPEJACTABJICHHH 00  DJIEKTPOJIUTHYECKOW  IUCCONMAIMA W OKHUCIUTENBHO-
BOCCTAaHOBUTEIbHBIX PEAKIIHSIX.
Iouamue o eudponuze coneti.
JdemoncTpaumnu:
[Tpumepsl 3K30- U SHIOTEPMUUYECKUX peakinil. BzauMoielicTBuE IMHKA C COJISTHOM U YKCYCHOM
KUCJI0TOU. B3auMoaencTBue rpany IMpoOBaHHOTO IMHKA U IMHKOBOM MBIIU C COJISTHOM KUCIIOTOM.
B3aumonetictBue okcuna meau (I1) ¢ cepHOit KUCTOTOM pa3HON KOHIIEHTPAIMHU TP Pa3HBIX
TeMIepaTypax.
l'openue yris B KOHLEHTPUPOBAHHOM a30THOM KUCIOTE. ['opeHue cepbl B paciuiaBieHHOM
cenutpe. McnbITaHue pacTBOPOB BELIECTB HA ANEKTPUUYECKYIO POBOAUMOCTD. JIBIKEHHE HOHOB
B 2JIEKTPUYECKOM TI0JIE.
IIpakTuyeckue padcoThl: ( ¢ HCMOJIb30BaHUEM 000pyaoBaHus «Touka pocray)

N3yuenune BIUSHUS YCIOBUN MIPOBEACHHUSI XUMUUECKON PEaKIMK Ha €€ CKOPOCTbh.

Pemenue skcnepuMeHTanbHbIX 3a7a4 10 TeMe «CBOMCTBA KUCIIOT, COJIE U OCHOBaHUMN Kak
AIEKTPOJIUTOBY

JlabopaTopHble onbIThI: Peakiiiy oOMeHa Mex Iy pacTBOPAaMHU AIIEKTPOJIUTOB

PacuerHble 3aa4yu: BorurcneHus 1o TepMOXUMHYECKUM YPABHEHUSM PEAKIIHil.

Pa3nen 2. MHorooOpasue BeiecTs. ( ¢ Hcnoab30BaHneM odopynoanust «Touka pocray)

Hemerannel. 'anmorensl. IlonokeHne B NEPHOJUYECKOM CHCTEME XUMHUYECKUX 3JIEMEHTOB,
cTpoeHue ux aromoB. Haxoxnenue

B npupojae. Puznueckre 1 XMuMUYECKUE CBOICTBA TAJIOT€HOB.

CpaBHUTENIbHAS XapakTEPUCTHKa TanoreHoB. [lomyyeHue W mpUMEHEHUE TrajoreHoB. XJop.
®dusnueckue U XumMudeckue cBoictea xiopa.llpumenenne xinopa. Xinopoogoposa. duznueckue
cBoiictBa. [lonyuyenue. ConstHast kucnoTa U e€ conu. KauecTBeHHas peakuusi Ha XJIOPHUI-UOHBI.
PacnioznaBanue XmopuaoB, OpOMHUIOB, HOTUIOB.

Kucnopoa u cepa. [lonoxeHnue B nepuoaMuecKol CUCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE
ux atomoB. Cepa. AJUIOTPONHS CEPHI.

®usnueckue M XuMuueckue cBoictBa. Haxoxknenne B mnpupoae. Ilpumenenue cepsl.
CepoBoopoa. CepoBoopoiHast KUCIOTA U €€ COJIH.

KauectBennas peakuus Ha cyab¢ua-uoHbl. Oxcuna cepbi(IV). dusudeckne U XUMHYECKUE



cBoiictBa. [Ipumenenne. CepHucTas KMCIOTa U

e¢ conu. KauectBennas peakuus Ha cynbpur-uonsl. Oxeun cepoi( VI).

Cepnast kucnora. XHMHYECKHE CBOMCTBa pPa30aBIEHHOW M KOHIIEHTPUPOBAHHOW CEpHOM
kucinoTel. KauecTBeHHast peakiyst Ha Cyab(aT-noHbl. XUMUYECKHAE PEAKIINH, JIeXKAIIHEe B OCHOBE
IIOJTYy4YEHUS CEPHOU KUCIIOTHI B IPOMBIIUICHHOCTHU. [[pMeHeHne CepHON KUCIIOTBI.

Aot 1 pocdop. [lonoxxenne B MeproANIECKON CHCTEME XUMHUECKUX HIEMEHTOB, CTPOCHHE UX
aTOMOB. A30T, (pM3MUECKHE U XUMHUYECKHE CBOICTBa, MOJy4YeHHE U mpuMeHeHue. Kpyrosopor
azora B
npupoje. Ammuak. Gusndeckue 1 XMMUYECKUE CBOMCTBA aMMHAKa,
nostyueHue, npuMenenue. Coau aMMoHuUs. A30THasl KUCJIOTa U €€
cBoiicTBa. OKHCIUTENbHbBIE CBOWCTBA a30THOM KUCIOTHL. [Tomyuenue
A30THOM KUCIIOTHI B JAOOpAaTOpUU. XUMUYECKUE PEAKIINH, JICHKAITHE
B OCHOBE MOJY4YE€HHUs a30THOM KUCIIOTHI B MPOMBIIIEHHOCTU. [IpuMeHeHne a30THON KHUCIIOTHI.
Conu a30THOM KUCIIOTHI M UX IPUMEHEHHUE. A30THBIE y100pEeHUsI.

®docdop. Amnorpornust pocopa. PuznyecKkre 1 XUMUUECKHUE
cBoiictBa pochopa. Oxcun dhochopa(V). PochopHas kucnora u e
conu. docdopHbie y1oOpeHUs.

Yraepoa u kpemuuii. [losoxkenre B IEPUOANYECKON CUCTEME
XUMHUYECKUX DJIEMEHTOB, CTPOEHUE X aTOMOB. YTJIEpOa. AJIOTPOTIHS
yraepoaa. dusznueckrue U XMMUYECKUE CBOMCTBA yriieposa. AjncopOus. YrapHblii ra3, cBOWCTBa
1 (U3MOJIOTUYECKOE ACWCTBHE HA OpraHU3M. YTJEKUCHbIN ra3. YrojibHas KHCJIOTa U €€ COJIH.
KauecTtBenHas peakuus Ha kapOoHaT-HOHBL. KpyroBopot yriepojaa B npupoe.

Oprannyeckue COeTMHEHMS YIIIepOaa.

Kpemawnii. Oxcun kpemuusa(IV). Kpemuuesas kucnora u e€ comu. Cmexno. Llemenm.

Meramnbl. [lonoxeHne MeTauIOB B MNEPUOJMYECKOM CHCTEME XHMHYECKHX 3JIEMEHTOB,
CTpPOEHME MX aTOMOB. MeTtayunueckas cBs3b. Pru3nueckre CBOMCTBA METAIIOB. P akTUBHOCTH
METAJUIOB (JEKTPOXUMHUYECKUH PsiI HAMPSHKCHUH METAIIOB). XUMHUYECKHAE CBOMCTBA METAILIOB.
OO6mwme cnocoOsI moy4eHus: MeTauioB. CIuiaBbl METaJLIOB.

[lenounsle MeTamibl. [lonokeHNe MIETOYHBIX METANIOB B IIEPUOINYECKON CUCTEME, CTPOEHUE
nx atomoB. Haxoxxnenue B npupoe.
®u3nuecKkue 1 XMMUYECKHE CBOMCTBA LIEIOYHBIX METAJIIOB. [[puMeHeHne mea0uHbIX METAIIIOB
U UX COEOUHEHUN.

[llenouno3emenbHble MeTalibl. [loyi0keHne MEeI0YHO3EMENbHBIX METAIUIOB B NEPUOINYECKON
cucreMe, cTpoeHue ux atomoB. Haxoxkaenue B nmpupoge. Marauii U KajabLiMii, UX BaKHEUIINe
coenuHeHus. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amomunnil. [lonoxeHue anOMUHUA B NEPUOJUYECKON CHUCTEME, CTPOEHHUE €ro aroma.
Haxoxnenue B mpupone. duznueckue M XMMHUECKHE CBOMCTBAa amoMuHus. [lpumenenue
amoMUHUSA. AM(OTEPHOCTh OKCHJIA U TUAPOKCUIA ATTIOMUHUS.

Kenezo. [Tonoxenue xeneza B NepuoAUUECKON CUCTEME, CTpOeHUE ero atoma. Haxoxenue B
npupojie. OuU3nUecKue M XUMHUYECKHE CBOMCTBA Xkene3a. BaxHeilline coeluHEHMs XKenesa:
okcuabl, ruapokcunl u con xenesa(ll) u xenesza(Ill). KauectBennblie peakiinu Ha HOHBI Fe2+ u
Fe3+.

JdeMoHncTpanum:

duznyeckue cBOWCTBa rajoreHoB. [lomydeHne Xa0poBo10poaa U paCTBOPEHHE €TI0 B BOJIE.
AnnotponHsle Moaudukanuu cepbl. OOpa3ibl NPUPOIHBIX CYIb(UAOB U CYIb(HATOB.
[TonmyyeHne aMmMHaka u ero pacTBopeHue B Bojie. O3HakKoMJIeHHE ¢ 00pa3laMu IpUpOIHBIX
HUTPATOB, pochaToB
Mojienu KpUCTaIITMUECKUX PeHIETOK aliMasza 1 rpaduta. 3HaKOMCTBO ¢ 00pa3liaMy IPUPOIHBIX
KapOOHATOB M CHJIMKATOB 3HAKOMCTBO € 00pa3liaMH BaKHEWIITNX COSAMHEHUH HATPUS, KaJIHsl,
IIPUPOJHBIX COEIMHEHUH KaIbLMsI, PYAAMHU XKeJe3a, COEAUHEHUIMU aTFOMUHMSL.
B3aumonelicTBuE METOYHBIX, ET0YHO3EMEIBHBIX METAJUIOB U AIIOMUHMUS ¢ BOAOM. CxUranue
JKeJe3a B KUCIIOPOJE U XJIOpE.



IIpakTnuyeckune padorel: ( ¢ Hcnoab30BaHneM 00opynoBanus «Touka pocray)

[Tony4yeHue COJITHONM KUCIIOThI U U3y4EHUE €€ CBOMCTB.

Pemenue skcnepuMeHTanbHbIX 3a1a4 o teMe «Kucnopon u cepay

[Tonyuenue ammuaka 1 U3y4eHHE €ro CBOMCTB.

[Tonyuenue okcuaa yriepoaa (IV) u uzyuenue ero cpoiicts. Pacno3naBanue kapOOHATOB.
Pemenue sxkcriepuMeHTaNbHBIX 3a7a4 110 TeMe «MeTallibl U UX COEAUHEHUS».

JlabopaTopHbIe ONBITHI:

BoiTecHeHue ranoreHaMu Jpyr Apyra U3 pacTBOPOB UX COEIUHEHUH.

KagectBennsie peakiuu cyabGua-, CynbuT- u cyabhaT- HOHOB B paCTBOPE.

O3HakoMJieHHEe ¢ 00pa3LaMu cepbl U €€ MPUPOIHBIMU COETUHEHUSIMHU.

B3anmopelictBre coseil aMMOHHMS CO IIEJI0OYaMHU.

KauecTBeHHbIE peakIy Ha KapOOHAT- ¥ CUIIMKAT- HOHBI.

KauecTBeHHast peakius Ha YrJI€KUCIIbIN ras3.

N3yuenne o6pa3ioB MeTayioB. B3aumoeiicTBie MeTamioB ¢ pacTBOPaMU COJIEH.
O3HaKoOMJIEHHE CO CBOMCTBAMH M MPEBpAIIEHUAMH KapOOHATOB U THAPOKAPOOHATOB.

[Tonyuenue rupokcHia aTlFOMUHMS U B3aUMOJICHCTBHE €r0 ¢ KUCIOTaMH U IIeJI0YaMH.
KauectBennsle peakuuu Ha MoHbI Fe2+ u Fe3+

Pac4yerHble 3axaun:

Boruncnenus no XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa MM KOJMYECTBA BEIIECTBA OJHOTO
13 MPOJIYKTOB PEAKIMU 0 MAaCCe UCXOIHOTO BEIIECTBA, 00BEMY HIIM KOJIMUYECTBY BELIECTBA,
COJIEpIKalero OMpeesIEHHYIO 100 pUMecei.

Pa3nen 3. Kparkuii 0630p BaKHEHIINX OPraHUYECKUX BEIIECTB

[Ipenmer oprannueckoi xumuu. Heopranndeckue u OpraHUYECKUE COCIUHEHUS. YTIEpoa —
ocHOBa »kuM3HM Ha 3emiie. OCOOEHHOCTH CTPOEHMsI aTOMa Yrjiepola B OPraHUYECKUX
COCIMHEHUSIX.

VYrnesoaoposl. [IpenenbHble (HACHILIEHHBIE) YIIIEBOIOPOIBI.

MeraH, 3TaH, NponaH — MPOCTENIINE NPEACTABUTENH NPEIEIbHBIX

yriaeBoaopoaoB. CTpykTypHble (GOpMysbl yrieBoI0poAoB. ['oMoornyeckuil psij npeaeabHbIX
yraeBo1opoJoB. ['omosoru. dusznueckue u

XUMHUYECKHME CBOWMCTBA NPENEIbHBIX YIJIEBOJOPOAOB. Peakuuu TropeHuss U 3aMEILICHHUS.
Haxosxienue B npupoie npeaebHbIX yriieBogopoaoB. Ilpumenenue metana.

HenpenenbHble (HEHACHIIIEHHBIE) YIIIEBOJOPOIbI. DTUICHOBBIN

P HENmpeAeNabHbIX YIIIEBOAOPOJIOB. JThiieH. PU3NUecKne U XMMHUYECKHE CBOMCTBA ATHIICHA.
Peaknus npucoenunenus. KauectBeHHbIe

peakuuu Ha 3TuiieH. Peakius nonumepusanuu. [lonustunen. [Ipumenenne stunexa.
AUETUIICHOBBIN sl HEMIPEACIbHBIX YIJIEBOIOPOIOB. ALIETUIIEH.

CaoiicTBa aneruieHa. [IpumeHnenue ameTuiieHa.

[IpousBoHbie yriaeBoaopoaoB. Kpatkuii 0630p opraHnueckux

COCIMHEHUI: OJHOATOMHBIE CHUPTHI  (METaHOJ, JSTaHOJ), MHOTOATOMHBIE  CIUPTHI
(3TUJIEHTTTUKOJIb, TIIULEPHH ), KApOOHOBBIE KUCIOTHI

(MypaBbUHasl, YKCyCHas), CIOKHbIE 3(UPHI, KUPbI, YrIeBOIb! (TJIIOKO3a, caxapo3a, Kpaxmal,
LEJITF0JI03a), aMUHOKUCIIOTHI, Oesiku. Poib

0€JIKOB B OpraHu3Me.

[lonsTHE O BBICOKOMOJIEKYJIAPHBIX BemecTBax. CTpykTypa MOJMMEPOB: MOHOMEp, IMOJIMMED,
CTPYKTYpHOE 3BEHO, CTETICHb MOJINMEPU3ALUH. [TonuaTunen, HIOJIUIIPOIUIIEH,
MIOJINBUHUJIXJIOPU.

JdemoHncTpaumnu:

Mojienu MOJIeKyll OpraHMYeCKUX COeIMHEHHUH. ['opeHne yrieBo10po10B U 0OHapyKEeHHE
IIPOJIYKTOB UX ropeHus. KauecTsenHas peakuus Ha otuiieH. [lomyuenue stunena. PactBopenune
STWJIOBOTO CIIUpTa B BoJie. PacTBopenue rimuepuna B Boje. [losyuenue u cBoiicTBa yKCyCHOM
KHUCIOTHI. VccnenoBanne CBOMCTB )KUPOB: paCTBOPUMOCTD B BOJIE M OPraHUYECKUX



pactBoputensax. KadecTBeHHbIE peakllny Ha TIIOKO3Y U KpaxMai. O3HakoMIIeHHe ¢ 00pa3aMu
W31ENUN U3 MOJUATUIICHA, TOJIUIPOTNUIICHA, TOIUBUHUIXIOPUIA.

Kanenpapno-temaTnyeckoe njiaHupoBanue Ha y4eOHblii roa: 2020/2021

Ne Koa-
o_Ka Tema ypoka BO
yp 4acos
1 Texnuka 6e3onacHocTH B KabuHere xumun. Ctpoenue atoMa. [lepnoanueckuit 1
' 3akoH u [ICXD JI.1. MenzaeneeBa B cBETE CTPOEHUS aToMa.
2. Xumnueckas cBsi3b. CTpoeHHUE BEIIECTRA. 1
3. OcHOBHBIE KJIaCChl HEOPTaHUYECKUX BELIECTB, UX CBSI3b MEX1Y COOOM. 1
4, OKHCIIUTENHEHO — BOCCTAHOBUTEIILHBIE PEAKITUH. 1
S5. TemnnoBoil 3¢ (hekT XuMHUECKUX peakluid. K30 - U IHIAOTEPMUYECKUE peakuuu. |1
6. CkopocTtb xuMHueckux peakuuil. [leppoHavanbHble mpeacTaBieHus o katanuze. |1
1. Bxonsmias npomexxyrouHas arrectanus B hopMe KOHTPOJIBHOM paboThI 1
[IpakTnueckas paborta Ne 1. M3ydeHue BIusiHUS yCIOBUI MPOBEIECHNUS
8 XMMHMUYECKUX PEaKLUi Ha €€ CKOPOCTh. ( ¢ MCIOJIb30BAHHEM 000Py10BAHUS 1
' «Touka pocray)
9. OO6patumbie 1 HeoOpaTUMbIe peakiud. [IoHsATHE 0 XUMUYECKOM PaBHOBECHH. 1
10 CymHocTh mpolecca 3JIEKTPOJIUTHYECKON aucconanuu. Jlucconuanus Kucior, 1
' OCHOBAHUE U COJIEH.
CunbHble U ciabble 31eKTpoauThl. CTeneHs qucconuanuu. (¢
11. |mcmoab3oBaHueM obopynoBaHusi «Touka pocra») 1
12.  |Peaxuuu noHHOro oOMeHa U yClIOBHUS UX IMPOTEKAHUS.
13.  |IIpakTUKyM IO COCTaBJICHUIO PEaKIUii HOHHOTO OOMEHa. 1
14 I'uaponus coneil. Xumuueckue cBOMCTBa OCHOBHBIX KJIACCOB HEOPIaHUYECKUX 1
' coenuHeHui B cBete npeactapienuit TOJ[ u OBP.
15 O06o061enne no TemaMm « Kinaccupukanust XUMHUUECKUX peakuii» u 1
" |«DnexTposnTHUecKas IUCCOLUALIM.
16 [Ipaktuyeckas padora Ne 2. Pemienue skcriepuMeHTaIbHbBIX 33/1a4 110 TeMe 1
" |«CBoiicTBa KMCIIOT, OCHOBAHUH U COJIEH KaK JIEKTPOIUTOBY.
17 KonTtponpHas padota Nel « Knaccudukanus XuMu4ecKux peakuuin» u 1
" |«DnexTponuTHUecKas UCCOLUALIM.
18 [TonosxeHue rajJoreHoB B MEPHOANYECKON TaOIUIE U CTPOSHUE UX aTOMOB. 1
" |CBoiicTBa, noyyeHHe U NPUMEHEHNE TaIOT€HOB.
19. Xnop. CpoiicTBa U MPUMEHEHHE XJIOPA. 1
20. | X10poBOJOPOJI: IOTYUYEHHE U CBOWCTBA. 1
21. | ConsiHas KUCJIOTA U €€ COJIH.
IIpaktuyeckas padota Ne3. [losrydeHue COISTHON KMCIOTHI U U3yYEHUE €€
22.  |cBoiicTs. 1

( c ucnnosb3oBanuem odopyaosanns «Touka pocray)




[TonoxeHne KUCIOpoia U Cepbl B MEPUOIUUECKON CUCTEME XUMUYECKUX

23. 1
3JIEMEHTOB, CTPOEHUE UX ATOMOB. AJUIOTPOIIHUS CEPHI.
24. | CBolicTBa U IPUMEHEHHUE CEPHI. 1
25. |[CepoBogopoa. Cynbhusl. 1
26. Oxkcun cepsl (IV). Cepuucras KUCIOTa U €€ COJH. 1
27. Oxkcun cepsl (VI). CepHast KUCioTa ¥ €€ COJIH. 1
8 [IpakTnueckas padorta Ne4. PenieHue skcriepuMeHTaIbHbIX 3314 110 TEME « 1
" |Kucnopon u cepay.
29. | AnaM. koHTpOJBHAsS paboTa 3a le mosryroaue. 1
30 [Tonoxenue azota u pocopa B NEpUOAUYECKON cUCTEME XUMUYECKUX 1
" |2NMEeMEeHTOB, CTPOCHHE X aTOMOB. A30T: CBOMCTBA M IPUMEHECHHUE.
31. AmMmuak. @U3MYECKHEe U XUMUYECKHE CBOMCTBA. [lomyyeHne u mpuMeHeHHeE.
32. [IpakTnueckas padorta Ne5 [losyueHne aMmmMHuaka 1 U3y4eHHUE €ro CBOMCTB. 1
33. | Conm ammoOHwUSI.
34 AzotHas kucnorta. Ctpoenue moisiekysbsl. CBolCcTBa pa30aBIeHHON 1 1
' KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTHI.
35. Conu a30THOM KUCIOTHI. A30THBIE YIOOpEHUSI.
36. ®docdop. Amnorporust pocdopa. CroiicTBa docdopa.
37. Oxkcun pochopa (V). PochopHast Kuca0Ta U €€ COJIH. 1
38 [Tonoxenue yriepoaa u KpeMHHS B IEPUOIUNIECKON CUCTEME XUMUYECKHUX 1
" |2MEeMEHTOB , CTPOEHHE UX aTOMOB. AJIJIOTPOIHUS YIIepoaa.
39. XUMHYECKUE CBOMCTBA yriaepoaa. AmxcopOomus. 1
40. | Yrapublii ra3: cBOMCTBa, (PM3HOJOTUUECKOE JACHCTBHE. 1
41. | Yrnekuciblii ra3 ¥ €ro CBONCTBA. 1
42. | YronbHas KucioTa u ee coiau. KpyroBopoT yriepoaa B npupoe . 1
[Ipaktuueckas padota Ne6 [Tonydyenne okcuaa yriepoaa (IV) u uzyuenue ero
43 cBolicTB. Pacro3HaBanue kapOOHATOB. ( ¢ HCMOJb30BAHHEM 000PYI10BAHUSA 1
" |«Touka pocrta»)
44. | Kpemuuii u ero coenunenusi. Ctexno. LlemeHr.
45, O6006mmenue o teme: « Hemeranmbi» 1
46. |KouTposbsHas pabora o teme: « Hemeramabny 1
[TonoxeHne MeTaIIoB B IEPUOAUYECKON crcTeMe XUMUYecKuX dnemenToB J[. 1.
47. |MenneneeBa. Meramnudeckas cBsizb. @uznyeckue cBoiictBa MetamioB. Cruiassl |1
METaJJIOB.
48. HaxoxaeHne MeTanioB B MpUpoJie U 00IIUE CIIOCOOBI UX MOTYYESHHUS. 1
49 XUMUYECKUE CBOMCTBA METAIIOB. Psi1 akTUBHOCTH ( ANIEKTPOXUMUYECKUH Pl 1
" | HampsDKEeHWIi) MEeTaioB
50 [IenoyHbie METAIIIBI: HAX0XKACHUE B IPUPOJIE, PU3UIECKHE U XUMHUECKUE 1
" |cBoiicTBa.
Oxcuapl ¥ TUIPOKCHIBI MIEIOYHBIX METAIUIOB. [IpuMeHeH e IeI0YHBIX
51. |metamnos. 1




[Ilenouyno3zemensHbie MeTaiuIbl. Haxoxaenue B npupone. Kanpuuii u ero

52. coeuHeHUs. JKeCTKOCTh BOJIbI U CLIOCOOBI €€ YCTPAHECHHUS. !

53. | Amomunuii. Haxoxnenue B mpupozae. CBoiicTBa altOMUHHSL. 1

54. | AMOTEpHOCTh OKCHIA ¥ THAPOKCHIA ATFOMHHUSI. 1

95. | Kenezo. Haxoxxnenue B npupoe. CBOMCTBA Kele3a. 1

56. |CoenuHeHus xenesa. 1

57 [IpakTnueckas padora Ne7 Pemienue skcriepUMeHTalIbHbBIX 3a/1a4 110 TEME 1
« Metansl U UX COeTUHEHHSDY

58. |I[loaroroBka K KOHTPOJILHOU padoTe 3 mo TeMe « MeTabn»

59.  |KonTtponsHas padota Ne 3 o teme « MeTamibi»

60. Opranunyeckast Xumusi. YriaeBoopoabl. [IpeaenbHbie ( HACHIIIEHHBIE) 1
yTI€BOIOPOIbI.

61. Henpenenbabie (HEHACHIIIIEHHBIE ) YIIIEBOAOPOIBI. 1

62. |IIpowmsBojaHBIC YrIIeBOI0PO0B. CIIUPTEHI. 1

63. |KapOonoBbie kucioTsl. CitoxxHbIe Y3QUPHL. JKHUPBHI. 1

64. | YrneBonusl 1

65. | AmuHOKuUCIOTHL. beku [Tomumepsr. 2

66- . .

67, O6o006maromuii ypok no teme : «BakHel1ne opraHuyecKue CoeTMHEHM 1

68. |Mrtoromas mpoMexyTouHas artectanusi B JopMe TECTUPOBAHUS. 1




