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1. IOACHUTEJIBHAA 3AIITMCKA

PaGouas nporpamma no yue6HOMY npeaMeTy «Xumus» 1 8-9 kiaccoB pazpadboraHa:

- B COOTBEeTCTBHH ¢ TpebOoBaHUsMU DenepanbHOr0 TrOCYJapCTBEHHOTO O0pa30BAaTEIBHOTO CTaHIapTa OCHOBHOTO obmiero oOpaszoBanus (IIpukas
MunuctepctBa IIpocsemenus Poccutickoit @eaepanmu ot 31.05.2021 Ne 287);

- B COOTBETCTBUH ¢ TpeboBaHusiMu CTaHAapTa MPAaBOCIABHOIO KOMIIOHEHTA O0IEro 0Opa3oBaHus;

- ¢ ydetom DeaepanbHON 00pa30BaTEILHON MporpaMMbl OCHOBHOTO o6miero ooOpasoBanus (IIpuka3 MunucrepctBa IlpocBemenust Poccuiickoii
®enepanun ot 18.05.2023 rogaNe370);

- B cooTBeTcTBHH ¢ OCHOBHOW 00pa30BaTeIbHON MTPOrpaMMOi OCHOBHOTO 001ero oopazoBanus OUY «Mimmmckas mpaBociiaBHasi THMHA3US;

- B cOOTBeTCTBHH C [l0J0OXKEHHEM O CTPYKTYpE, MOPSIKE Pa3pabOTKH U YTBEPKICHUS PabOUUX MPOTrpamMM Y4eOHBIX KypCOB, MPEAMETOB, NUCIUTUIIHH
(Momyneit)u pabounx IporpaMm KypcoB BHEYPOUHOIl 1€ATEIbHOCTH;

- ¢ yuerom DenepanbHON pabodeld IporpaMMbl 110 y4eOHOMY MPEIMETy «XUMUS»;

- C y4eToM aBTOPCKOM mporpamMmoil Mo XUMUU JUid ydamuxcs 8-9 kimaccoB oOpazoBaTenbHbIX yupexkaeHuil aBtopoB O.C.I'abpuensna, W.I.
OctpoymoBa, C.A. Cnagkosa.

esn n3yyenus npeamMera XuMum:

1.®opMupoBaHHE MHTEIUIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO PEUICHHIH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM KHU3HU;

2.HampaBieHHOCTh 00y4eHUS Ha CUCTEeMATUYECKOE MPUOOIIEHUE YUYaIIMXCAd K CaMOCTOSITEIBHON MMO3HABATEIBHON JESTEIBHOCTH, HAYYHBIM METO/JaM
MO3HAHUS, POPMUPYIONINM MOTHBAIUIO U PA3BUTHE CITIOCOOHOCTEH K XHMHH;

3.00ecnieueHue yCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIMMHKCS OIbITa Pa3HOOOpPAa3HON NEATENbHOCTH, TMO3HAHUA M CaMOIIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIN ), UMEIOIIUX YHUBEPCATILHOE 3HAUCHUE VISl Pa3JIMYHBIX BUIOB JIEATEITLHOCTH;

4.DopMUpOBaHHE YMEHHUHN OOBSICHATH U OLIEHUBATH SIBICHHUS OKPYKAIOIIEro MUPa Ha OCHOBAHUU 3HAHUI U OMBITA, W3YYCHUU XUMHHU

5.®opmupoBaHre y OOYyYarONIMXCs TYMAHUCTHYECKHUX OTHOIICHWNM TOHMMAaHHUSl I[IEHHOCTH XHWMHMUYECKUX 3HAHUM MJI1 BBIPAOOTKH HDKOJIOTHUECKH
1[e1eCO00Pa3HOT0 MOBEACHHS B OBITY M TPYIOBOMU JAESITENILHOCTH B LIEJISX COXPAHEHHSI CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOTHON CPeibl;

6.Pa3zBuTrie MOTHMBaIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO W CaMOBOCIHTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH OCO3HAaHHOMY BBIOOPY MPOQIIIS U HATIPABIEHHOCTH JAlIbHEHIIIET0 00yUeHHUS.

3agaua npeamera COCTOMT:

B ¢dopMupoBanum CUCTEMBI XHMHUYECKHUX 3HAHUNW — BaKHEUIINX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHMUECKUX TIOJIOKEHHUM, JOCTYMHBIX
0000IIeHIIT MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAYKW, 3HAHWW O HAYYHBIX METOJaX HM3YYCHHS BEIIECTB M XHUMHYECKHUX PEaKIHUid, a TaKXkKe B
(GOpMUPOBAaHUM W DPA3BUTHH YMEHHH M CIOCOOOB JESATEIBHOCTH, CBS3aHHBIX C IUIAHHPOBAHHEM, HAONIOJIEHHEM M MPOBEICHHUEM XHMHUYECKOTO
AKCIIEPUMEHTA, COOJIIOICHIEM TIPAaBIIT 0€30MTaCHOTO 0OpaIeHus ¢ BEMIECTBAMHU B 110 BCETHEBHOM JKU3HHU.

OO1iee yncno 4acoB, OTBEAEHHBIX I M3yYEHHS XMMHUU Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHwus, cocTaBisier 136 yacos: B 8 kimacce — 68
yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEIETIO).



2. COAEP)KAHHUE YYEBHOI'O ITPEIMETA

8KJIACC

1. HayajbHble NOHATHS U 3aKOHBI XHMHH.

[Ipenmer xumun. Ponp xumuu B xxu3HU 4enoBeka. Tena u BenjectBa. dusndeckue CBOKWCTBA BEIECTB. ATPEraTHoe COCTOsIHUE BelecTs. [lonsatue o me-
TOJIaX MMO3HAHUS B XUMHUH. XUMH B cUCTeMe HayK. UncThie BemecTBa U cMecu. CriocoObl pa3/ielieHus CMecei.

ATOMBI M MOJIEKYJIBL. XUMUYECKHUE 2JIEMEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIE U C10KHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.
Xumuueckast popmysa. BaJeHTHOCTP aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCH-
TebHAask MOJIEKYJIIpHAs Macca. MaccoBas 101l XUMHYECKOT0 2JIEMEHTA B COCIMHEHUN.

dusnueckue ¥ XMMUYECKHE SIBICHUS. XUMUYeCKas peakius U e€ Mpu3Haku. 3aKOH COXPAaHEHUsI MacChl BellecTB. XuMuueckue ypaBHeHus. Kimaccudu-
Kalusl XUMUYECKUX PEAKLUN (COeIMHEHUS, Pa3I0KEHUs, 3aMEILICHHsI, OOMEHA).

XUMHAYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU TOCY/ION, ¢ MpaBWIaMu pabOThI B JTAOOpATOpHH U MMPUEMAMH O0paCHHSI ¢ TAOOPATOPHBIM 000-
pPYJOBaHUEM; U3Y4YE€HUE U ONMHUCaHUE (PU3NYECKHX CBOMCTB 00Opa3ll0OB HEOPraHMYECKUX BEILIECTB; HAOMOAeHNUE GU3NUECKUX (IUIaBJICHHUE BOCKA, TasHUE
Jb/1a, pacTUpaHUE caxapa B CTYNKE, KUIIEHUE U KOHJIEHCALlUs BOJIbl) U XMMHUYECKHX (TOPEHHE CBEUH, MPOKAJIMBAHUE MEIHOW IMPOBOJIOKH, B3aUMOJIEH-
CTBUE MeJa C KUCIOTOM )SIBICHNH, HA0JII0/IEHNE U ONTMCaHUE IPU3HAKOB MIPOTEKAaHU XUMUYECKUX peakluii (pa3joKeHue caxapa, B3auMOJEHCTBUE cep-
HOMW KHCJIOTBI € XJIOpUAOM Oapus, pasnoxkenue ruapokcuaa menu(1l) mpu HarpeBanuu, B3auMoaencTBHe xkeiesa ¢ pactBopoM cosu meau(1l)); nzydyenune
CIIOCO0OB pa3zesieHus cMecel (C ITOMOIIbI0 MarHuTa, GUIBTPOBAHKE, BBIMTAPUBAHNE, TUCTHIUIALIUS, XpoMaTorpadus ),IpoBeIeHUEe OYUCTKH TOBAPEHHOU
COoJIM; HAOJIOIEHUE U ONMCAHUE PEe3yJIbTATOB MPOBEACHHUS OIBITA, WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHMs MAcChl, CO3/1aHUE MoJiesIel MOJIeKyl (11apo-
CTEPKHEBBIX )

2. BaxxHeliiMe NpeacTABUTEIH HEOPraHMYECKUX BeleCTB.

Boznyx — cmecsk razos. CocraB Bo3ayxa. Kucinopoa — snemMeHT u npoctoe BemecTBo. Haxoxaenue kucnopoja B npupojie, PU3ndeckue 1 XuMHUIeCcKHe
cBoiicTBa (peakuuu ropenust). Oxcuasl. [Ipumenenue kuciaopoaa. CrocoObl MOTYUYEHUsT KUCIOpoia B Ja00OpaTOpUM U NMPOMBILUIEHHOCTH. KpyroBopor
KHcnopoa B mpupose. O30H — ayuioTponHas MoAuuKalysa KUCI0po/a.

TennoBoit 3¢ dexT XuMHUECKON peakui, TepPMOXUMUYECKHE YPaBHEHHUS, 9K30- U SHAOTEPMHUECKUE PeaKIMU. TOMIMBO: yroib U METaH. 3arps3HeHue
BO3/lyXa, YCWJIEHNE ApHUKOBOTO 3 (eKTa ,pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemeHT u npocroe BeniectBo. HaxoxxaeHue Bogopoaa B npupoje, Gpusnueckue 1 XMMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI oTyde-
HUSL.

Kucnots! u conu.

KomnuectBo BemectBa. Monb. Mossipaast Macca. 3akoH ABOTrajpo.

MossipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

dusznyeckue cBoiicTBa Bobl. Boma kak pactBopurtens. PactBopsl. HackilieHHbIe U HEHACHIIIEHHBIE pacTBOPBL. PacTBOpUMOCTE BelecTB B 6ode. Macco-
Bas J10JI BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Poilb pacTBOPOB B NPUPOE U B JKU3HM YeioBeka. KpyroBopor BoJbI B Npu-
poJie. 3arpsi3sHeHHEe MPUPOAHBIX BoA. OXpaHa M OYHCTKA IPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coenuHeHnid. Oxcuapl. Kimacc okcuioB: coneoOpasyroie (OCHOBHbIE, KUCIOTHbIE, aM(OTEpPHBIE) U HECOTIe00pas3yro-
me. Homenknarypa okcuaoB (MeXIyHapoiHasl U TpuBHajIbHas ). Pu3nyeckrue 1 XUMUYEeCKHe CBOMCTBA OKCHIOB. [lomydeHre okcuaoB.

OcnoBanus. Knaccudukanus ocHoBaHMIA: MIENOYN U HEPACTBOPUMBIE OCHOBaHMsI. HOMEHKIaTypa OCHOBaHHM (MEXIyHapoaHasl U TpuBUaNbHas). Du3n-
YECKME U XMMUUYECKHE CBOMCTBA OCHOBaHUM. [lomydeHne ocHOBaHMIA.



Kucnorel. Kmaccudukanus kucinor. Homenkinarypa KUCIOT (MEXIyHAapOIHAsS U TpUBUaIbHAsA). Du3nyeckne U XUMUIECKHE CBOMCTBA KHUCIOT. Py ak-
tuBHOCTU MeTaiuioB H. H. bekerosa. [Tonydenue kucior.

Comu. HomenkmnaTypa coseid (MexayHapoIHasi ¥ TpUBHANIbHAS ). DU3HUECKUE M XUMHYECKHE CBOMCTBa coseid. [lomyuenue coeid.

I'enernueckas cBSA3b MEXAY KJacCaMM HEOPraHUYECKUX COCTUHEHUM.

XUMUYECKHI 3KCIIEpUMEHT: Ka4eCTBEHHOE OIpe/ieJIeHHE COAEP)KaHUs KHCIOpOJAa B BO3JyXe; IOJy4YeHHe, coOMpaHHe, paclio3HaBaHHE U U3y4YEeHUE
CBOMCTB KHCJIOpO/1a; HAONIOACHUE B3aUMOAECHCTBUE BELIECTB C KUCIOPOAOM M YCIOBHSI BOSHUKHOBEHHUS M IIPEKPALIEHUS FOpeHUsl (II0’Kapa); 03HAKOM-
JeHue ¢ o0pasliaMu OKCUIOB M ONMKMCAHKUE X CBOWCTB; MOJyYyeHUe, COOMpaHHe, paclio3HABaHUE U M3yYEHUE CBOMCTB BOJOpO/ia (FOPEHHE); B3aUMOICH-
ctBHe Bogopoaa ¢ okcuaom menu(ll) (Bo3MoKHO MCIONB30BaHKME BUEOMATEPHAIIOB); HAOMOeHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb; UCCIIEO0-
BaHHE 0COOEGHHOCTEN PacTBOPEHHS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO; PUTOTOBICHHE PACTBOPOB C OMPEAEIEHHON MAacCOBOM J10JIel pacTBOPEH-
HOT'O BELIECTBA; B3aUMOJICHCTBUE BOJbI C METAJJIaMU (HATPUEM M KaJbLUEM) (BO3MOYXKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); ONIPEIEICHUE PACTBOPOB
KHCIIOT U IIEeTI0YeH C MOMOIIBI0 HHIANKATOPOB; HUCCIeI0BaHUE 00pa3I[0B HEOPTraHMUECKUX BEIIECTB pa3-

JIMYHBIX KJIacCOB; HAOIIOIEHUE U3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOPAaxX KHUCJIOT U MIEJOYei; n3ydeHue B3anmoseiicteus okcuaa meau(Il) ¢ pac-
TBOPOM CEPHOM KHUCIJIOTBI, KUCIIOT C METAJNIAMHU, PEaKIUN HEUTpaIn3alky; MoJIy4YeHue HEPaCTBOPUMBIX OCHOBaHUH, BHITECHEHHUE OJIHOIO MeTaiia JIpy-
MM U3 pacTBOpA COJIU; PELICHUE

SKCIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BaxxHelme KjIacchl HEOPraHMUECKUX COSUHEHUIN».

3.11lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xummuieckux 3j1eMenToB /I. . MennesneeBa. CTpoeHHe aTOMOB.

Xumunueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU

[lepBble MONBITKY KiIacCU(PUKAIIMN XUMUYECKUX 3JIeMEHTOB. [IoHsATHE O rpyIax CXOAHBIX 3JIEMEHTOB (ILEJIOUHbIE U I1EJI0YHO3EMENbHbIE METAILIbI, I'a-
JIOTEHBI, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pazyoT aMbOTEepHbIE OKCUABI U TUIPOKCUIBI.

[lepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuueckux aiaemeHToB [1. 1. Menneneesa. Kopotkonepuoanas u jummHHonepuoaHas gopmsl Ilepu-
OJINYeCKON cucTeMbl XuMuueckux 3eMeHToB JI. . Menneneesa. Ilepuoas! u rpynmel. @u3ndecknil CMbICH MOPSAKOBOIO HOMEPA, HOMEPOB NIEPHOAA U
IPYMIbI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siep. M3oTonbl. DnekTponbl. CTpoeHHEe 3JIEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XMMHUYECKHX 31eMeHToB le-
puoanueckon cucremsl J[. 1. MenneneeBa. XapakTepuCcTUKa XUMAYECKOIO 3JIEMEHTA M0 ero noJyioxkenuto B [lepnonnueckoit cucreme 1. . Mennenee-
Ba.

3aKOHOMEPHOCTH M3MEHEHHUS pajiyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METANIMYECKUX M HEMETAIIIMYECKUX CBOMCTB 10 IpylIamMu nepuoaam. 3Hade-
Hue [lepuonnueckoro 3akoHa u Ilepuoanueckon cucTemMbl XUMUYECKUX 2JIEMEHTOB JUIS pa3BUTHUA Hayku U npaktuku. 1. 1. MenaeneeB — y4€HbI U
Ipa)</JIaHuH.

Xumnueckas cBsa3b. KoBaneHTHas (1osipHast U HEMOJIAPHAs )CBA3b. DIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 2JIEMEHTOB. FlIOHHAas CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakluu. [Iporiecchl okucieHus U BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEIH.
XUMUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3lioB BEIIECTB METAJJIOB U HEMETAJIOB; B3aUMOEHCTBUE THAPOKCHIA IIMHKA C PACTBOPAMHU KHUCJIOT M LIEJ0-
4eil; MpoBeIeHNE OTBITOB, WILTIOCTPUPYIOIINX IPUMEPhl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKkuil (ropeHue, peakiiuu pa3ioKeHNs, COETUHEHHS).

9 KJIACC
1.BemecTBO M XMMHUYeCKas peaKI s



[Tepuonuueckuii 3akoH. [lepronnueckas cucrema xumudeckux snemeHToB . M. MengaeneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B MU3MEHEHHUH
CBOMCTB XMMHUUYECKUX AJIEMEHTOB IEPBbIX TPEX NEPUOIOB, Kallus, KAJIbLUA U UX COEIMHEHUIN B COOTBETCTBUHU C MOJIOKEHUEM 31eMeHTOB B [lepnoanue-
CKOH CHCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJIIMYECKON PEIIETKU
U BUJA XUMUYecKOH cBsA3M. Kilaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKUX BEIEeCTB(MEXyHapoJHas U TpUBHAJIbHAas). XMMUUECKUE CBOMCTBA Be-
IIECTB, OTHOCSIIIUXCSA K Pa3IMYHBIM KJIACCaM HEOPTraHMYECKUX COEAMHEHH, TeHeTUYecKas CBSA3b HEOpraHWYeCcKHX BemiecTB. Kiaccudukanus Xxummude-
CKUX peaKkUuil 0 pa3auyHbIM IIPU3HAKAM (110 YHCILY U COCTABY yYacTBYIOIIMX B peaKLUH BEIIECTB, IO TENJI0BOMY 3((}eKTy, 0 U3MEHEHHUIO CTeleHel
OKHCJICHUS XUMUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, 10 YYaCTHIO KaTalln3aTopa). DK30- U S9HJOTEPMUYECKUE PEAKLINU, TEPMOXUMUYECKUE YPABHEHUSI.
[TonsaTue o ckopoctn xumuueckon peakuuu. [TonsaTre 06 06paTUMBIX U HEOOPATUMBIX XUMUYECKUX peakusX. [IoHATHE 0 TOMOIreHHBIX U IeTepOreHHbIX
peakuusix. Ilonarue o xumnyeckom paBHoBecuH. DaKTOPHI, BIUSIOLUIME HA CKOPOCTh XMMUYECKOW pEaKLUU U IMOJIO)KEHUE XUMHUYECKOI'O PaBHOBECHS.
OKUCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEaKIUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENIbHO-BOCCTAHOBUTENBbHOM peakuuu. CocTaBieHUE YpaBHEHHH OKHMCIH-
TEJIbHO-BOCCTAHOBHUTEIBHBIX PEAKIHI C UCTIOIH30BAHUEM METOAA JIEKTPOHHOTO OanaHca. Teopus 3MeKTPOTUTUYECKON TUCCOIMALNU. DICKTPOIUTHI U
He 2J1eKTpoUThl. KaTnoHbl, aHMOHBI. MeXaHn3M AMCCOLMAlMK BEIIECTB C PA3JIMYHBIMUA BUAAMHU XUMHUYECKOH cBA3U. Crenenp nuccounanuu. CUIIbHbIE
U cialble 3JIeKTpoauThl. Peakiiy moHHOro oOMeHa. Y clloBuUS MPOTEKAHUS peaKklMi HOHHOTO OOMEHa, MOJIHbIE U COKpAIllEHHbIE HOHHBIE YPABHEHUS pe-
akiuil. CBOMCTBa KUCIIOT, OCHOBAHUHN U COJIEH B CBETE MPEACTaBICHUI 00 3JIEKTPOIUTUYECKON Aucconnanuy. KauecTBeHHble peakuinu Ha HOHBL. [1oHs-
THE O THAPOJIN3E cojed. XUMUYECKUN dKCIIEPUMEHT: O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX BEUIECTB — METAIIIOB
HeMmeTaioB (rpadura u anmasa), CI0XKHBIX BEIECTB (XJIOpHJa HAaTpus); UCCIET0BaHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKON peakIUy OT BO3JeHCTBUS
pa3NUYHBIX (PAKTOPOB; MUCCIEIOBAHKUE SJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIECTB, MPOIECCA AUCCOLUMAIMH KHUCIIOT, MIEJI04Yeld U coyieil (BOZMOXKHO HC-
[10JIb30BaHKE BHJIEOMATEPUAIIOB); IPOBEIECHUE OINBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUs peakLUuil HOHHOro oOMeHa (0Opa3oBaHHE OCajKa,
BbI/IEJICHUE Ta3000pa30BaHue BO/bl); ONMBITOB, MILTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluii (rOpeHue, peakliuy pasoxKe-
HUS, COETUHEHNs1); pacllO3HaBaHNE HEOPTaHUYECKUX BEIIECTB C MOMOIIIbIO KaUeCTBEHHBIX PEAKLMI Ha HOHBI; PEeLICHHE SKCIIEPUMEHTANIBHBIX 3a/1a4.

2.HeMeTa/s1bl M X COeIMHEHMS

OOmiast xapakTepucTHka rajoreHoB. OcoOEHHOCTH CTPOSHMsI aTOMOB, XapaKTepHble cTeneHn okuciaeHus. CTpoeHue u (pu3ndeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJIOreHOB. XMMHUYECKUE CBOMCTBA HA IPUMEpE XJIopa (B3aUMOJIEICTBHE ¢ METAJUIaMHU, HEMETaJIaMH ,1iesouamu). Xnoposojgopos . Cous-
Has KHCIIOTa, XUMUYECKHE CBOMCTBA, NIOJyUYEHUE, IPUMEHEHuE. J[elicTBHE XJIOpa U XJI0POBOAOPO/Ia HA OPraHU3M 4esloBeKa. BaxxHelne XIopuasl U UxX
HaxoxaeHue B npupoze. OOmiast Xxapakrepuctuka 31eMeHToB VIA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTereHHn okuciaeHus. Ctpoe-
HUE U (PU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB — KUCIOPO/A U Cepbl. AJUIOTPONHbIE MOAU(UKALINN KUCIOPOAa U cepbl. XMMUYECKHE CBOICTBA CEpHI.
CepoBoopo/i, cTpoeHHe, pu3ndeckue XuMuueckue cBoiictBa. OKCUAbI cepbl KaK MPeICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KucioTa, Gpu3nyeckue u
XMUMHYECKHe CBOMCTBa (0OIIMe Kak MPEeJCTaBUTEINs Kilacca KUCIOT U crenuduueckue). XMMHUUYECKUEe PEeaKlnu, JIeXkKalde B OCHOBE MPOMBIIIJICHHOTO
criocoba noay4yeHus: cepHoil kuciaotel. [lpumenenue. Conu cepHOl KUCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxaeHue cepsl u e€ coeau-
HEHUIl B pupose. XUMUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpebl COEAMHEHUSMHU CEPbI (KUCIOTHBIE T0XK/IH, 3arpsA3HEHNE BO3/1yXa U BOAOEMOB), CIIO-
coObl ero npepoTBpamieHus. OOmas xapakrepucTuka 37aeMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUS.
A30T, pacnpocTpaHeHue B Npupoje, Gu3ndeckue U XMMudeckue cBoiictBa. KpyroBopot asora B mpupoje. AMMHAK, ero (pU3N4ecKue U XUMHUYECKHUE
CBOICTBa, Moxy4yeHue u npumeHenune. Coiu aMMOHUS, UX (U3NYECKUE U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbI aMMO-
HUS. A30THas KHCIIOTa, €€ MoJy4YeHne, PU3NUecKrue 1 XUMHUECKUE CBOMCTBA (00IIMe KaK MPEICTaBUTEIN Kilacca KUCIIOT | crieruduueckue). Mcemnons3o-



BaHHE HUTPATOB U COJIEM aMMOHHUS B Ka4eCTBE MUHEPAJIbHBIX YA0OpeHUH. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoIIe cpebl COSTUHEHUSIMU a30Ta (KHC-
JIOTHBIE O], 3arpsi3HEHUE BO3AyXa, OYBHI U BoJoéMOB).Docdop, amtorponHsie Mogudukanuu Gocdopa, puzndeckue u XuMuieckrue cBorctra. Ok-
cun docdopa(V) u dhochopHas kucioTa, Gu3HUecKUe 1 XUMHUYECKUE CBOMCTBA, osrydeHue. Mcnonb3oBanue pocharoB B Ka4eCcTBE MUHEPATBHBIX Y100-
penunii. O0mast xapakrepucTuka 351eMeHToB [VA-rpymnmel. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTENICHH OKUCIICHUS. YTIIEPO, aUIOTPOIIHbIE
Moau(UKaIMK, pacCIpOCTpaHEHUE B IpUpoe, (u3nuecKue U XuMuueckue ceoicTa. AncopOuus. Kpyrosopor yriaepoaa B npupoje. OKcuasl yriieposa,
uX (U3NYECKUEe U XMMUYECKHE CBOICTBA, IEMCTBHE HA KHUBBIC OPTaHU3MBI, ITOJIyYCHHE W TIPUMEHEHUE. DKOJIIOTHYECKHE MTPOOJIEMBI, CBSI3aHHbBIE C OKCH-
nom yriepona(IV); runoresa rio0anbHOro NOTEIUICHUS KIUMaTa; NapHUKOBBINA 3P QeKT. YroapHas KUCIOTa U e€ Colu, UX (PU3NYECKHe U XUMHUYECKHE
CBOWCTBa, MOJy4YeHUE U NMpuMeHeHne. KauecTBeHHas peakius Ha KapOoHAT-MOHBL. Mcnonp3oBaHne KapOOHATOB B OBITY, MEAULIMHE, TIPOMBIIIJICHHOCTH
U CEJIbCKOM XO3sIiCTBe.

IlepBoHayasibHbIE MTOHATHUS 00 OpPraHUYECKUX BELIECTBAX KAaK O COEAMHEHUSX yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, STaHOJ ,[VINLEPUH, YKCYCHast
kucnota). Ix coctaB u xumuueckoe crpoenue. [IoHsTHE 0 OMOMOrHYecKy BaXKHBIX BEIIECTBAX: )KHUpaX, OeKax, yriaeBoJlaX — U UX POJIM B KU3HU YeJO-
BeKa. MaTtepuanbHOE AMHCTBO OPraHWYECKUX H HEOPTAaHMYECKUX COCTUHECHUH.

Kpemuuii, ero gusudeckre 1 XMMHUYECKHE CBOWCTBA, MoydeHue u npuMmenenue. CoeauHenus KpeMHus B npupojae. OO01iue npeacTaBieHus 00 OKCuie
kpemausA(IV) u kpemaneBoi kucnore. CHIIMKATHI, HX HCIIOIB30BaHKUE B OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH.

Baxueiimme crpoutenbHble MaTepUaibl: KEpaMUKa, CTEKIIO, LIEMEHT, OETOH, jkene300eToH. [Ipobaembl 6€30MacHOr0 UCIIOJIb30BAHUS CTPOUTEIBHBIX Ma-
TEPUAJIOB B TIOBCETHEBHOM KHU3HH.

XUMUYECKUH IKCIIEPUMEHT: HU3y4yeHHe 00paslloB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJSTHOW KHUCIIOTHI; MPOBEICHNE KaYECTBEHHBIX PEaKIiil Ha XJIO-
PHUI-MOHBI M HAOIOJACHNE MMPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTPpAXKAIOIKE (PU3MUECKHe U XUMHUECKHE CBOMCTBA TaJIOTCHOB M UX COCAMHEHUH (BO3-
MO>KHO MCIOJIb30BaHUE BUICOMATEPHAIIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPHI0B (TaJOreHUI0B); 03HAKOMJICHHE ¢ 00pa3liaMu cephl U €€ COeIMHEHU-
MU (BO3MOXHO MCIIOJIb30BAHHUE BHI€OMATEPUANIOB); HaOII0I€HHE TIpoliecca 0OYITIMBaHUs caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOI KHCI0-
ThI; U3yUYEHUE XMMHUECKUX CBOMCTB pa30aBIeHHON CEpHON KHCIOTHI, MPOBEACHNE KaueCTBEHHOM peakluu Ha cynb(aT-uoH U HaOMoIeHUe TpU3HaKa e€
MPOTEKAHUS;, 03HAKOMJIEHHE C (PU3UYECKUMH CBOMCTBaMH a30Ta, ¢hochopa U UX COeTMHEHUH (BO3MOXKHO MCIOJIb30BAaHUE BUEOMATEpUaIoB), oOpasia-
MU a30THBIX U pochopHBIX ynoOpeHuil; moay4deHune, cobupaHue, pacrio3HaBaHUE U U3YYeHHE CBOMCTB aMMHaKa; MPOBEICHNE KaueCTBEHHBIX peaKIuil Ha
MOH aMMOHUS U (hocdaT-MoH U U3ydeHHEe MPU3HAKOB WX MPOTEKAHUS, B3aNMOACHCTBIE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEbIO(BO3ZMOXKHO HC-
MOJIb30BaHKE BUEOMATEPHUATIOB); U3YUCHHE MOJENeH KPUCTAUIMYECKUX PEIIETOK anMasa, rpadura, QysiepeHa; 03HaKOMIIEHHE ¢ MPOIECCOM aJIcopo-
LMY PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IMPOTUBOTA3a; MOJyYyeHHE, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB yriie-
KHCIIOTO Ta3a; MpoBe/IeHNe KaYeCTBEHHBIX peaklnii Ha KapOOHAT- ¥ CHIIMKAT-UOHBI M U3y4eHUE PU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHHE C PO TYKITH-
el CHIIMKaTHOW POMBIIIJICHHOCTH; PENICHNE SKCIIEPIMEHTATLHBIX 3a/1a4 IO TeMe «BakHel e HeMeTaluTbl B UX COCTUHEHUS.

3.MeTanibl U UX COeTMHEHMUS.

OO6m1ast XapaKTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METaJUIOB HA OCHOBAHWH WX MojiokeHus B [lepuoanyueckoii cucreme XxumMudeckux ayementoB J[. U.
MenpeneeBa u cTpoeHus atomMoB. CTpoeHUe MeTaIIoB. MeTainueckas CBsi3b M METAJUTMUeCKash KPUCTAJUIMUECKash PElIéTka. DNeKTPOXUMHUECKUN PsiT
HaIpsSHKEHUH METaJIOB.

dusnueckue 1 XUMHUECKUe cBoWcTBa MeTauioB. O0mmue crnocoOsl monydeHus: MetaioB. [IoHsATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT koppo3uu. CriaBsl (CTallb, YyT'yH, IOpa-JIFOMUHUMA, OpOH3a) U UX MPUMEHEHHE B ObITY U MPOMBIIIIEHHOCTH.

[Ilenounsie MeTayuIbl: nosnoxeHue B Ilepuoanueckoii cucteme xumMudeckux >emMenToB Jl. V1. MeneneeBa; cTpoeHue UX aTOMOB; HaX0XJIEHHE B IPUPO-
ne. du3nyeckre U XMMHYECKHE CBOMCTBA (HA TpuMepe HaTpus U Kamusi). OKCHIIBI M THAPOKCUIBI HATPUS U Kaius. [[puMeHeHre MeT0YHBIX METAJIJIOB |
HX COEOUHEHMI.



[IlenouHO3eMENBHBIE METAJIIIBI MAarHUK W KaJIbIMW: moJioxkeHue B [lepuoandeckoi cucreme xumuueckux annemeHToB [[. . MeHneneeBa; cTpoeHue Ux
aTOMOB; HaxoXJieHHE B npupojie. Dusnveckne U XMMHUYECKUE CBOMCTBA MarHus U Kajblus. BaxkuHelme coeiMHEHUST KalbIUs (OKCU, TUAPOKCU]I, CO-
nn). XKécTkocTh BOJBI U CIIOCOOBI €€ ycTpaHeHUs .AIIOMUHUN: mojokeHue B Ilepuoanueckoi cucteme xumudeckux siaemeHtoB [I. M. Menneneena;
CTPOCHHE aTOMa; HaXOKACHHE B pupoe. PU3ndeckue 1 XUMHUYECKHE CBOMCTBA allfOMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCHIA M TUAPOKCUIA ATFOMUHUSI.
Kenezo: nonoxenue B Ileprnoanueckoit cucreme xumuueckux 3neMeHToB J1. . MenzeneeBa; cTpoeHre aToMa; HaX0xAeHUE B ipupoje. Puznueckue u
XUMHUYECKUE CBOMCTBA kene3a. Okcuabl, rTuapokcuibl u cou xenesza(ll) u sxeneza(Ill), ux cocras, cCBONCTBA U MOIYUYCHHE.

XUMUYECKHI IKCIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3aMi METAJUIOB U CIIJIaBOB, UX (PM3MYECKUMU CBOMCTBAMM; U3yYEHHUE PE3yJIbTaTOB KOPPO3UU METa-
70B (BO3MOYKHO HCIIOJB30BAaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIMs U HATPUS C BOJOU (BO3MOXHO HCIIOIH30BAHHE
BUJICOMATEPHAIIOB); UCCIIEJOBAHUE CBOUCTB >KECTKOM BOJBI; Mpoliecca TOPeHUsI jKelie3a B KUCIOpoJe (BO3MOXKHO HCMOJIb30BaHHE BUICOMATEPUAIIOB);
MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIM Ha MOHBI (MarHusi, KaJIbLUs ,aTfoMuHuS, nuHKa, skene3a(ll) u xenesa(lll), mequ(1l)); nabmronenue u
OIMCaHUe MPOLIECCOB OKPAIIMBAHUSA TJIAMEHU MOHAMH HATpUs, Kallus U KalblKsl (BO3MOXKHO MCIOIb30BAaHUE BUICOMATEPHUAIIOB); UCCleqoBaHne aMpo-
TEPHBIX CBOMCTB THUJIPOKCUA AIIOMUHUS U THAPOKCHUJIA [IMHKA; PEIICHHE SKCIEPUMEHTANBHBIX 337a4 Mo TeMe «BakHeiilne MeTamibl U UX COeIMHE-
HUSD.

4. XUMHUA ¥ OKPY’KaOUIas cpea.

HoBble Marepuansl u TexHosoruu. BemnjecTBa U MaTepuasibl B OBCEAHEBHOM JKU3HU YeJOBEKa. XUMHS U 30pOBbe. bezonacHoe ncnosib30BaHUE Be-
IIECTB U XUMUYECKUX peakiuid B ObITy. [lepBast moMoIp npu XUMUYECKUX 0XKOrax v OTpaBieHUsX. OCHOBBI IKOJIOTUYECKON IPaMOTHOCTH. XUMUYECKOE
3arpsi3HEHUE OKpY»XKarolleil cpenbl (mpenenbHas gomycTumas koHueHTpauus BemiectB — [1/IK). Poiap xumuum B pemieHun 3KOJOTHYECKUX MPOOIIeM.
[TpupoaHBIE HCTOYHHUKH YTIECBOIOPOAOB (yroib, IPUPOIHBINA Ta3, HEPTH), MPOAYKTHI UX TIEPEPAOOTKH, HX POJIb B OBITY U TPOMBIIIJICHHOCTH.
XUMUYECKUH IKCIEPUMEHT: U3yueHHe 00pa3I[0B MaTepPHAIOB (CTEKIIO, CIUIaBbl METAIIIOB, MTOJIMMEPHBIE MATEPUAIIBI).

[ToBTOpenue kypca «OCHOBBI HEOPTaHUYECKON XUMUM» BerecTBo. XuMu4yeckue peakium.

3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEAMETA

JIMYHOCTHBIE

JInaHOCTHBIE pPE3yAbTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IMaTproTHYecKoro BOCMTAHUS

1) IEHHOCTHOTO OTHOIICHHS K OTE€YeCTBEHHOMY KYIbTYPHOMY, UCTOPHUECKOMY M HAYYHOMY HACIIEJIUIO, TOHUMAaHUS 3HAUEHUs XUMHUYECKOW HAyKU B
YKU3HH COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTH BJIAJAECTh JOCTOBEPHON MH(GOPMAIIHEH O MEPEIOBBIX TOCTHKCHHUSIX M OTKPBITUSIX MUPOBOU M OT€UECTBEH-
HOUM XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpPA U OOIIIECTBA;

I'paxxnanckoro BocnuTaHus

2) mpeAcTaBIeHUS O COIMATBHBIX HOPMAaX U MPaBHIIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEH-
HO TI0JIE3HOH, Y4eOHO-MCCIIeI0BATEeILCKOM, TBOPUECKON U IPYTUX BUAAX JEITEIBHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JEATETLHOCTH MPHU
BBITIOTHEHUH Y4eOHBIX, TO3HABATENBHBIX 33/1a4, BBIIIOJIHEHUH XUMHUYECKUX IKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIO-
HUMAaHHIO U B3aMMOIIOMOIIIM B TMPOIECCE ITON YUEOHOU ACATEIHHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEJCHUE U TIOCTYIIKH CBOMX TOBAPHIIEH C MO3H-
MY HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN MTOCTYIKOB;



IleHHOCTH HAYYHOI'0 MO3HAHUM

3) MUPOBO33PEHUECKUX MIPEICTABICHUM O BEIIECTBE M XMMHUECKON peaKkliy, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABIISA-
IOLUX OCHOBY IS IOHUMAaHHUS CYIIHOCTH HAyYHOW KapTUHBI MUPA; IPEICTaBIeHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOAbI, B3AUMOCB 35X
YyeJoBeKa C IPUPOIHON CPeIoM, O POIM XMMHUHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeIbHBIX MOTUBOB, HAMPABICHHBIX HA IMOJTYYEHHE HOBBIX 3HAHUN M0 XUMUHU, HEOOXOAUMBIX /7151 00BSICHEHHS HAOII0AaeMbIX MPOLIECCOB U SIB-
JICHU;

5) no3HaBateabHONU, MHPOPMALIMOHHOM M YUTATENBCKOM KYIbTYpPbl, B TOM YKCJIE HABBIKOB CAMOCTOSTEIbHON pabOThl C yueOHBIMU TEKCTaMH, CIIPaBOY-
HOM JIUTEPaTypPOH, TOCTYITHBIMA TEXHUYECKUMH CPEICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K 00YYEHHUIO U MO3HAHUIO, JTF0O03HATEIBHOCTH, TOTOBHOCTU U CIIOCOOHOCTH K caMOOOPa30BaHUIO, TPOEKTHON U UCCIEN0BATENBCKOM nes-
TEJBHOCTHU, K OCO3HAHHOMY BBIOODPY HAIIPABICHHOCTH U YPOBHS O0YYEHHUS B JaTbHEUIIEM;

®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) 0co3HaHUs LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS! K CBOEMY 3/10pOBbIO, YCTAHOBKM Ha 37J0pOBBIN 00pa3 JKMU3HHU, OCO3HAHUS MOCIEACTBUN U
HENPUSTUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHs aTKOrojs, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOIIOIEHUS MpaBuUil 6€30MacHOCTH P oOpariie-
HUU C XUMUYECKMMHU BEILIECTBAMU B ObITY U peaibHON KU3HU;

TpyaoBoro BocnuTaHus

8) uHTepeca K MPaKTUYECKOMY M3YUEHHUIO NMpoQeccuil U TpyJa pa3jInyHOro pojia, yBaKEHUE K TPYAy U pe3ysibTaTaM TPYAOBOH I€ATEIbHOCTH, B TOM
YHclie HA OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUI MO0 XUMUHU, OCO3HAHHOTO BHIOOpA MHIAMBUAYAIBHON TPACKTOPUH MPOJOIKEHUsT 00pa3oBaHus ¢ yué-
TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCIEeIHOW NMpo(hecCHOHANBHON NeSTeNTbHOCTH H
pa3BUTHSA HEOOXOUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCA B MPO(ECCHOHANILHOM cpeie;

JKOJIOTHYECKOT0 BOCTIMTAHUS

9) sKOIOTHYECKH 11€1ecO00pa3HOro OTHOLIEHHUS K MPUPO/Ie KaK UCTOUHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CyLECTBOBAHMs, TOHUMaHUs IIEHHOCTHU 3]10pO-
BOTO U 0€30macHOro 00pa3a *U3HU, OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY M IICUXUYECKOMY 3/I0POBBIO, OCO3HAHMSI IIEHHOCTHU CO-
OJt0IeHNs TIPaBUIT OE3011aCHOTO

MOBE/ICHU NpU paboTe C BEIIECTBAMU, a TAKXKE B CUTYaIUsX, YTPOXKAIOLIUX 370POBbIO U JKU3HHU Jtoiel; 10) cnocoOHOCTH MPUMEHATh 3HAHUS, MOTyyYa-
€MblI€ ITPH U3YYEHUN XUMUH, JUISl PELICHM 3aa4, CBA3aHHbBIX C OKPYKAOIIEH IPUPOIHOM CPEO, MOBBIIIEHUS YPOBHS IKOJIOTHYECKON KYIbTYpBI, OCO-
3HAHUA [VI00AJIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHusl HOCPEACTBOM METOJI0OB XUMUU;

11) 5K0JIOrMYECKOT0 MBIIUIEHUS, YMEHHUS PYKOBOJCTBOBATHCSI UM B MIO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATILHOM MPaKTHKE.

JIMYHOCTHBIE PE3VJIAbTATHI OCBOCHMSA NMPABOCTABHOI'0 KOMIIOHECHTA OCHOBHBIX 06Da30BaTe.II]>Hl>IX nporpamMmm oﬁmero 06Da30BaHI/IH OTPAKAIOT:

1) yKOpEeHEHHOCTb B MTPABOCIABHON TpaJHIINH, Bepe U Jr00BU K bory n OJMKHHUM, KaK BBICHIMX IEHHOCTSX YeJIOBEYECKOM JKU3HU;

2) yCTpEeMJICHHOCTh JHMYHOCTH K BBICIIEMY HJ€aly 4eJIOBEYECKOTO COBEpILICHCTBa, BbIpaxkeHHOTo B borouenoBeke — ['ocnone Hucyce Xpucte
(«Teocucy, «000KEHHE» UEIOBEKA);
3) HanuMyMe HPaBCTBEHHOI'O CaMOCO3HaHUs (TMOHATUS O A0Ope W 35e, MpaBie M JDKU), YCBOEGHHME TAaKMX KayecTB , KakK J0OpOCOBECTHOCTb,
CIPaBEIJIMBOCTh, BEPHOCTb, JOJT, YECTh, OJaroenaTelbHOCTh;

4) oco3nanue ceds yagom Pycckoii [IpaBocnasnoit Llepksy,
5) Hanmu4KMe UCTOPUUYECKOM MaMsATH, YyBCTBA TECHOM CBSI3U CO CBOMM HapoJoM U OTedecTBOM, OCO3HaHHE 0a30BBIX LIEHHOCTEN OO0IECTBa: CBSILIEHHOTO
Jlapa )KU3HH, YEJIIOBEYECKOU JINYHOCTH, CEMbH, POIUHBL;
6) GmaroroBeifHOe OTHOIIEHUE K CBATHIHAM Pycckoit [IpaBocnaBHoii llepksu;




7) HaTU4Ke HABBIKOB JOOPOJETEIHHON >KU3HU (XPUCTHAHCKOTO OJarovectHisi), pa3BUTHE TAKUX KAa4eCTB, KakK IOCIYIIaHWE, TEPIICHUE, TPYI0II00OHe,
MUJIOCEp/NE, LIETOMYIPUE U JIP.; XPAaHEHUE YECTH U TPAKIAHCKOTO IOCTOMHCTBA;
8) OTBETCTBEHHOCTh M MIPUJICIKAHKE B yueOe;
9) m06OBb K OJIMKHUM Yepe3 COLMATBHOE CIYKEHUE U KEPTBEHHOCTD;
10) HanM4Ke ¥ MpaKTHYECKas pealin3alnsi HAaBBIKOB COBMECTHOTO TBOPYECTBA M COPAOOTHUYECTBA;
11) HanMuMe HaBBIKOB HEMPUATHS 3714, PA3INUCHUS Tpexa (HEeMoCIyIanus, OOMIYMBOCTH, 3aBUCTH, JICHH U JP.) U IPOTUBOCTOSHUS UCKYIICHUSIM «BEKa
ceroy;
12) Hanuyme 3CTEeTUYECKUX YyBCTB, YMEHHS BUCTh KpacoTy boxbero Mupa, KpacoTy ¥ BHYTPEHHHUI CMBICIT IIPAaBOCIaBHOTO borocmyxeHus;
13) Hannure GepeKHOTO OTHOIICHUS K 3J0POBBIO Kak aapy boxuemy;
14) nanuune 6GepeXKHOTO OTHOIICHUS K MPHPOJIE U BCEMY )KUBOMY

MertanpeaMeTHble pe3yJibTaThl

YHuBepcaiabHble N03HABATE/IbHbIE 1eHCTBUA.

MertanpeamMeTHble pe3ysbTaThl OCBOCHUS 00pa3oBaTeIbHOM IMPOrpaMMbl IO XMMHM OTPAXKalOT OBJIAJIEHUE YHUBEPCAJIbHBIMU IO3HABATEJIbHBIMM JEH-
CTBUSIMHU, B TOM YHCJIE:

ba3zoBbIMH J1orHYecKUMH A€l CTBUSIMU

1) ymMeHueM HCIob30BaTh MPUEMBI JIOTHUECKOTO MBIIUIEHUS! IPU OCBOSCHMM 3HAHUI: pPacCKpbIBaTh CMBICI XMUMHMUYECKUX MOHATUH(BBIIEIAT UX Xapak-
TEpHbIC MPU3HAKH, YCTAaHABINBATH B3aMMOCBS3b C IPYTHMMHU MOHSATHSIMH), UCIIOJIB30BaTh MOHATHUS U OOBSICHEHHS OTICIBHBIX (DAaKTOB U SBICHUH; BbI-
OupaTh OCHOBaHMS U KPUTEPUU JJIs KIACCU(PUKALMM XMMUYECKHX BEIIECTB U XUMHUYECKUX PEaKLUil; yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIE CBA3U
MeXy 00bEKTaMH U3y4EHUS; CTPOUTH JIOTHYECKUE PACCYKACHUS

(MHOYKTUBHBIE, 1eAYKTUBHBIE, 110 AHATIOTHUN); JIeIaTh BBIBOJIbI U 3aKIIFOUEHUS;

2) yMeHueM MPUMEHSTh B MPOIecce MO3HAHUS NOHATHA (MIPEAMETHbIE U METalpeIMETHbIE), CAMBOJINYECKUE (3HAKOBBIE) MOJIEIHU ,UCIIOJIb3YEMbIE B XU-
MUH, IPe0OPa30BbIBATh LIMPOKO MPUMEHSIEMbIE B XUMHUU MOJIENIbHBIE MPEICTaBICHUS — XUMHUYECKUH 3HaK (CUMBOJI 3JIeMEHTa), XUMudeckas ¢popmyna u
ypaBHEHHE XMMHUYECKON peakuu — IMpH pelIeHnH y4eOHO-TI03HABATEIbHBIX 33/1a4; C YUETOM TUX MOJIEIBHBIX MPEACTABICHUN BBISBIATh U XapaKTe-
PHU30BaTh CYIIECTBEHHbIE MPU3HAKU U3Y4aeMbIX O0BEKTOB — XMMHMUYECKUX BELIECTB M XMMUYECKHX PEAKIMN; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MpH-
YUHHO-CJIEICTBEHHBIE CBSA3M M MPOTHBOPEYUS B M3Y4YAaE€MbIX IpOLIECcCaX M ABJICHUSX; MpelaraTb KPUTEPUU AJIS BBISIBICHUS 3TUX 3aKOHOMEPHOCTEH U
MIPOTUBOPEYMIL; CAMOCTOSTENLHO BBIOMPATh CIIOCO0 pelIeHnsl yueOHOH 3ajjauu (CpaBHUBATh HECKOJIIBKO BAPMAHTOB PELIEHHUs, BbIOMpATh Hauboee Moj-
XOJISAIINN ¢ y4ETOM CaMOCTOSATEIBHO BBIICIICHHBIX KPUTEPUEB);

ba3oBbIMH HccIe10BATEIBCKUMH 1€ CTBUAMH

3) yMeHHeM UCMOJIb30BaTh MOCTABIEHHBIE BONPOCHI B KAU€CTBE MHCTPYMEHTA MMO3HAHUS, @ TAaK)Ke B KAUeCTBE OCHOBBI JIsl (GOPMUPOBAHUS TUIIOTE3BI 1O
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHU;

4) npuobpeTeHne OmbITa MO IIAHUPOBAHUIO, OPTaHU3AlMK U MIPOBEJICHUIO0 YUEHUYECKUX IKCIIEPUMEHTOB: YMEHUE HaOII0AaTh 3a XOJ0M Ipoliecca, ca-
MOCTOSITEIBHO MIPOrHO3UPOBATH €T0 Pe3yabTatT, (HOpMyIUpoBaTh 0OOOIIEHHS U BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA, UCCIEI0BaHUS, COCTAB-
JIATh OTYET O POJIETaHHOM padoTe;

PaboToii ¢ nngopmanueit




5) yMeHHeM BBIOUPATh, aHATU3UPOBATH U UHTEPIIPETUPOBATh HHPOPMAIUIO PA3IMUHBIX BUJOB U (OPM MPEJCTABICHUS, TOJIYy4aeMYIO U3 Pa3HBIX UCTOY-
HUKOB (Hay4HO-TIOMYJISIpHAS JIUTEpaTypa XUMHUECKOTO COIePIKaHus, CIIpaBOYHbIE TocoOusi, pecypchl MIHTEepHEeTa); KpUTHYECKU OIICHUBATH IPOTHBOPE-
YHBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

6) yMEHHEM MPUMEHSATh Pa3JInYHbIE METO/bI U 3alPOCHI PU MOMCKE U 0TOOpEe MHPOPMALIUU U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOAUMBIX ISl BBIIOJI-
HEHUs y4eOHBIX U MMO3HABATENbHBIX 33/1a4 ONPeAEIEHHOrO TUIIA; TPUOOPETEHUE OIBITa B 00JIACTH HCIOIb30BaHUS HH (POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJAJCHHE KYJIbTYpOWl aKTUBHOT'O HCIOJIB30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM; CAMOCTOSTENILHO BBIOMPATh ONTUMAIBHYIO (Gopmy
npecTaBieHusi THGOPMAIUU U WIUTIOCTPUPOBATH pelllaeMble 337aul HECIOKHBIMUA CXEMaMH, AMarpaMMaMu, IpyrumMu ¢popmamu rpaduku U UX KOMOU-
HAIMSIMU;

7) yMEHHEM HUCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce y4eOHON U HCCIeA0BATEIbCKON NEATEIBHOCTH HHPOPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOI'0 XO35IICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKArOIIeH IPUPOAHON CPEIbL;

YHuBepcaabHbIMH KOMMYHHUKATHBHBIMH J1eHCTBUSIMU

8) ymeHmneM 3agaBaTh BOIPOCH! (B XOJ€ JUAJIOTa W/WIM JAUCKYCCHH) MO CYIIECTBY OOCYKAaeMO# TeMbl, (OPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCH-
TEJIHHO BHITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4H;

9) npuoOpeTeHNe ONbITAa TPE3CHTAINN PE3YIHTATOB BBIMOJIHCHHSI XUMHUYECKOT'0 dKCIIEPUMEHTa (JTa0OpaTOPHOTO OMBITA, JTAOOPATOPHOW PAabOTHI MO HC-
CJIEJTOBAaHHUIO CBOWCTB BEILIECTB, YI€OHOTO MPOEKTA);

10) 3anHTEpEeCOBaHHOCTH B COBMECTHOM CO CBEpPCTHHKAMHM MTO3HABATEIBHON U UCCIIEIOBATEIBCKON AEATEIBHOCTH IPU PELICHUN BO3HUKAIOIIUX MPo0IeM
Ha OCHOBE y4€Ta OOIIUX HHTEPECOB M COTJIACOBaHUS MO3UIMI (00CykIeHUsl, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAILIUS COBMECTHBIX JCH-
CTBHH, ONPE/ICIICHUE KPUTEPHEB 110 OLICHKE KaueCTBa BBIMOIHEHHOM paboThI U JIp).

YHuBepcaabHbIMH PeryJIITUBHBIMHU el CTBUSMH

11) ymMeHreM caMOCTOSTENbHO ONPENENTh LEeIU AeSITeNbHOCTH, JIaHUPOBaTh, OCYILECTBIATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPO-
BaTh CBOIO JIEATENILHOCTh, BEIOMpaTh Hanboee 3 PeKTUBHBIE CIIOCOOB! pelIeHHs Y4eOHBIX M MO3HABAaTENbHBIX 3aJay, CAMOCTOSTENIbHO COCTABIATh WIH
KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpuTM JAEHCTBUM MpY BBHIMOJHEHUH 33JJaHUI ¢ yUETOM TMOJy4YEHHUS] HOBBIX 3HaHUN 00 M3yyaeMbIX 00bEKTax — Be-
LIECTBA UX PEAKLMAX; OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO PE3yIbTaTa 3asBJICHHOM 1IEIN;

12) ymeHueM HCcronb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Ipe/laraeMble B YCJIOBUH 3a/1aHUH.

MertanpeaMeTHble pe3yJbTaThl OCBOCHHS NPABOCJAABHOIO KOMIIOHCHTA OCHOBHBIX 00pa30BaTeJbHBIX NPOrpaMM o0uiero o0pa3oBaHus
0TPAXKAKT:

1) oBrnageHue 6a30BBIMU MOHATUSAMH MPABOCIABHOIO BEPOYUYEHHUs, BHICTPAUBAIOLUIMMHU MPABHJIBHOE TOHUMAaHUE OTHOLICHUH 3HAHMS U BEphl, HAYKU U
peNuruy;

2) dopmHpoOBaHUE IETOCTHON KapTUHBI MHpA Ha OCHOBE MTPABOCIABHOTO MUPOBO33PEHUSI 1 MUPOBOCTIPHSTHS;

3) COBepIICHCTBOBAaHME YMCTBEHHBIX CIOCOOHOCTEH dYepe3 OMbIT y4eObl, TpyJa, TBOPUYECKOH JEATEIbHOCTH, OMNBIT JYXOBHOM JXH3HU, KOTOpHIE
pa3BUBAIOT TaKMe KayecTBa yma, KakK MaMsiTh, IOHUMaHHE, YMEHUE COCPEIOTaYMBAThCSA, YIEPKUBATh BHUMAHHUE, OCMBICICHHO CJBIIIATh U CIYIIATh,
paccyXaaThb, OTJIENATH IIaBHOE OT BTOPOCTETIEHHOTO U JIp.;

4) copMHUPOBaHHOCTh HPABCTBEHHOT'O OTHOIICHHUS K 3HAHUIO: 3HAHUS HE PaJi COOCTBEHHBIX aMOMIIMN U KOPBICTH, a PaJy OTBETCTBEHHOTO CIY)KEHUS
Bbory u OteuecTny;

5) yMeHHe U3BIEKaTh TyXOBHBIM U HPABCTBEHHBIH CMBICI U3 OOIIMX 3HAHUN M YHUBEPCAJIbHBIX YUEOHBIX ACHCTBHIA;

6) oBiIaJilcHHE HABBIKAMU CMBICIOBOTO YTEHHS MEYATHBIX TEKCTOB 4epe3 Oepe’KHOE OTHOILEHUE K CIIOBY, MTOMHS HACTaBJIEHUS JPEBHEro KHIKHUKA
«Benuka Benp ObIBaeT MoJb3a OT YYCHHUS KHWKHOTO: KHUTW HACTABISIOT W HAy4aloT HAc MyTH MOKasHUA, MO0 MyIpOCTh oOpeTaeM U BO3JEp)KaHUE B




CIIOBaxX KHIDKHBIX. OJTO — PEKH, HAIIOJHAIOIIHUE BCCICHHYIO, 5TO HCTOYHHUKH MYIAPOCTHU, B KHUI'aX BCJIb HCU3MCEpHUMadA FJ'IY61/IHa, MU MBI B II€YaJIN
yremacmces, OHU - y34a BO3ACPIKAHUA.

IIpeaMeTHBIE PE3YabTAThI:

8 KVIACC

1) packpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XAMUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OIHO-
pOJIHAs U HEOJHOPOAHAs!), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILLECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas
JI0JIS1 XUMHYECKOI0 3JIEMEHTa B COSIUHEHHUH, MOJISIPHBIN 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHUIIATEILHOCTD, CTENICHh OKUCIICHUS, XH-
MHUYECKasi peakius, KiacCu(huKanus peakuii: peakuuyd COeANHEHHsI, PEaKUU Pa3I0KEeHHUs], PEaKIIUU 3aMEICHHs, peakui 0OMeHa, IK30- M SHI0TEp-
MUYECKHE PEaKINH; TeIIoBor (D (PeKT peakuuu; sipo aToma, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTAalIb, PaInyC aTOMa, XMMUYECKasi CBS3b, MOJISpP-
Hasl U HeNoJsipHas KOBAJIEHTHAs CBsI3b, MOHHASI CBS3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBast A0JIsI BellecTBa (MPOLIEHTHAs KOHIIEHTpaIlKs) B pPacTBO-
pe;

2) WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHH (CM. 1. 1) U IPUMEHSITh 3T HOHATHS MPH OMMCAHUH BEIICCTB U MX MPEBPAIICHUH;

3) UCII0Ib30BaTh XUMHUECKYIO CUMBOJIMKY IS COCTAaBICHUS (hOPMYJT BEIIECTB U YPABHCHUH XUMHUIECKUX PEAKIIHIA;

4) ompeemnsTh BaJICHTHOCTh aTOMOB 3JICMEHTOB B OMHApPHBIX COCMHEHHSX; CTEIICHb OKHUCIICHHS JJIEMCHTOB B OMHAPHBIX COCIUHCHUSX; MPUHAICHK-
HOCTb BEILIECTB K ONpeAeNEHHOMY KIIacCy COeMHEHUN 1Mo (GopMyliaM; BHJI XUMHUYECKON CBS3U (KOBAJIGHTHAS! U MOHHAs) B HEOPTaHUYECKUX COEIUHEHU-
SIX;

5) packpsiBaTh cMbici [lepuomuueckoro 3akona J[. Y. MeHeneeBa: 1eMOHCTPHPOBATH IOHUMAHUE TIEPHOANICCKON 3aBUCMOCTH CBOMCTB XUMHUCCKHX
AJIEMEHTOB OT UX MoJiokeHus B [lepuoanueckoil cucreme; 3aKOHOB COXPaHEHUS! MacChl BEIIECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yye-
HUS, 3aKOHa ABOTaJpo; OMUCHIBATh U XapaKTepHU30BaTh TabmuuHyto ¢opmy Ilepuoamueckoil cucTeMbl XMMHUYECKUX SJIEMEHTOB: pa3luyaTh MOHSTUS
«rnaBHas noarpymnmna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpymma)y», Manbie U 00JIbIINE IEPHOIBI; COOTHOCUTH 0003HAYEHUsI, KOTOPHIE UMEIOTCS B
tabnuue «llepuoanueckas cucrema xumMuueckux >nemeHToB J[. M. MenneneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMUYECKUX dJIe-
MEHTOB (COCTaB U 3apsj siipa, 00IIee YNCIIO IEKTPOHOB U PACIIPeIEICHUE UX 110 AJIEKTPOHHBIM CIIOSIM);

6) kmaccubUIMPOBaTh XUMHUYCCKHUE 3JIEMEHTBI, HCOPIraHUYECKHE BEIIECTBA; XUMHUYECKHAE PEaKIUH (0 YUCIY M COCTaBYy YYaCTBYIOIIUX B PEaKIIUU Be-
IIECTB, MO TETIOBOMY 3D PEKTY);

7) xapakTepu30BaTh (OMMCHIBATH)OOIINE XUMHYECKAE CBOMCTBA BEIIECTB PAa3IUYHBIX KJIACCOB, MOATBEP)KIas OMHCAHUE MPUMEPAMH MOJIEKYISPHBIX
YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINIA;

8) mporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYeCTBEHHOTO COCTAaBa; BO3MOXKHOCTH MPOTCKAHHUS XUMHUCECKUX MTPEBPAICHUI B pa3iTiy-
HBIX YCJIOBHSIX;

9) BBIUUCIIATH OTHOCHTEIIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO MACChl BEIIECTB; MAaCCOBYIO JIOJI0 XMMHUYECKOTO AJIeMEHTa 10 (opMyJie COSTUHEHHS; Mac-
COBYIO JIOJIIO BEIIECTBA B paCTBOPE; IPOBOJAUTDH PACUEThI IO YPABHEHUIO XUMUYECKON PEaKIIH;

10) npuMeHSTh OCHOBHBIC ONEPAlUU MBICIUTEIBLHON EATSILHOCTH — aHaJIM3 U CHHTE3, CPaBHEHUE, 0000IICHNE, CUCTEMATU3aIUIo, KIIacCU(UKAIIHUIO,
BBISIBIICHUE TIPUYUHHO-CJICICTBEHHBIX CBSI3€M — 17151 M3yUEHHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIM;, €CTECTBEHHO-HAYUYHbIE METO/IbI TTIO3ZHAHMS —
HaOIoIeHNe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHBIN M MBICIICHHBIH );

11) cnenoBath MpaBUIaM MOJIB30BAHHS XUMHUECKOW MOCYI0H 1 1a00paTOPHBIM 000PYAOBaHUEM, a TAK)KE MTPaBHIaM OOpaIleHus C BEIECTBAMU B COOT-
BETCTBUU C MHCTPYKIMSIMH T10 BBIMOJTHEHUIO Ja0OPAaTOPHBIX XMMHUYECKHUX OIMBITOB MO MOJIYYCHHI0 U COOMPAHHIO ra3000pa3HBIX BEIIECTB (BOIOpOAA U
KHCJIOPO/1a), IPUTOTOBJICHUIO



pPacTBOPOB C ONpPEAEIEHHON MAaCCOBOM OJIEH PAaCTBOPEHHOIO BEILECTBA; IJIAHMPOBATh U IPOBOAWTH XUMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO
PaCcTBOPOB LIEIOYEH U KUCIIOT € IOMOILBIO HHIUKATOPOB (JaKkMyc, GeHOIBTaICHH, METUIOPAHX U Jp.).

9 KJIACC

1) packpbiBaTh CMBICII OCHOBHBIX XMMHUYECKHX TMOHITUN: XUMHYCCKUN 3JIEMEHT, aTOM, MOJICKYJa, MOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKasl peaklusi, XUMUYECKas CBs3b, TEIUIOBOH 3(p(eKT peakunu, Mob,
MOJISIPHBI 00BEM, PACTBOP; AJIEKTPOJIUTHI, HE 3JICKTPOIUTHI, HJIEKTPOIUTHIECKAs! TUCCOIUAIINS, PEaKIIM HOHHOTO OOMEHa, KaTaln3aTrop, XHMUYECKOe
paBHOBecHe, OOpaTUMbIE U HEOOpaTUMbIE PEAKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTENBHbIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHHUE U BOCCTa-
HOBJICHHE, AJUIOTPONHs, aM()OTEPHOCTh, XUMHUYECKast CBA3b (KOBAaJCHTHAs, NOHHAs, METATMUECKAs ), KPUCTAIIMUECKAs PeIETKa, KOPPO3Hsl METAILIOB,
CIIaBbl; CKOPOCTh XUMHUUYECKON peakiuu, peesbHo pomycrumas koHuentpauus (I1IJIK)BemecTBa; 2) WuocTpupoBaTh B3aUMOCBS3b OCHOBHBIX XUMHU-
YEeCKUX MOHATUH (CM. I1. 1) ¥ IPUMEHSATh 3TH MOHITHS IPU ONMCAHUU BEIIECTB U UX IIPEBPALLCHUI;

3) UCMoIb30BaTh XUMUYECKYIO CHMBOJIHMKY ISl COCTAaBJICHHS ()OPMYIT BEIIECTB U YPAaBHEHHH XMMHUYECKHUX PEaKIIUH;

4) ornpenensTh BaJCHTHOCTh U CTCIICHb OKUCIICHUSI XUMUYECKHX DJICMEHTOB B COCMHCHHSX PA3IMYHOTO COCTaBa; MPHHAIICKHOCTD BELIECTB K ONpe/e-
JNEHHOMY KJIacCy COeIMHEHMH 1o (GopMyam; BUJ XUMUYECKOH CBsA3M (KOBaJIEHTHAsl, HOHHAsI, METAIJIMUECKasl) B HEOPIraHUYECKUX COECUHEHUSX ; 3apsia
MOHA M0 XUMHUYECKOW (hopMysie; XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHHH, TUI KPUCTALTMYECKOW PEIMETKH KOHKPETHOTO
BELIECTBA;

5) packpsiBaTh cMbich [leproandeckoro 3akona J[. . MenneneeBa U 1eMOHCTPUPOBATh €ro MOHUMAHHUE: OMKCHIBATH M XapaKTEPU30BATh TAOIUYHYIO
¢opmy Ilepuonnyeckoit CUCTEMbl XMMHYECKUX 3JEMEHTOB: Pa3/IMyaTh MOHATUS «JaBHas noiarpynna(A-rpymnma)» u «mobounas noxarpymmna (b-
IpyIIa)», Majble U OOJNBIINE TEPHObl; COOTHOCUTh 0003HAYECHHUs, KOTOPhIE UMEIOTCS B MEPUOIUYECKON TaOJUIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUSI aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sijipa, 00Ilee YUCIIO0 3JIEKTPOHOB U pacHpeAeeHUe UX 110 3JIEKTPOHHBIM CII0SIM);00bSICHATh
o011rie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB M X COEIMHEHUI B MpejiesiaX MaJlbIX IEPUOA0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

6) kaccupUIMPOBaTh XUMHUYCCKHUE JICMEHTBI, HCOPIraHUYECKUE BEIECTBA; XUMHUYCCKHAE PEaKIUH (110 YUCIY M COCTaBY YYaCTBYIOIIUX B PEaKIIMU Be-
IIECTB, 110 TEIUIOBOMY 3(h(PeKTy, 0 N3MEHEHMIO CTENeHEH OKUCICHNS XUMUUECKUX JIEMEHTOB);

7) XapakTepu30BaTh (OMUCHIBATH) OOIIUE U CHICHU(PHUUSCKIEe XUMHUUECKHE CBOWCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB, MOATBEPK/Iast ONMCAHUE IPUMEPaMU
MOJIEKYJIAPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

8) coCTaBJSITh ypaBHEHUS 3JICKTPOIUTUUSCKON JAUCCOIMAIUK KUCIIOT, EI04YeH U COJIeH; TIOHbIC U COKpAIEHHBIC YPaBHEHHsI peaKInii HOHHOTO oOMe-
Ha; YpaBHEHUS PEAKLUN, TOATBEPKAAIOIINX CYIIECTBOBAHUE I€HETUYECKON CBA3U MEXY BEIECTBAMU PA3JIMYHBIX KJIACCOB;

9) packphbIBaTh CYIIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIHI MOCPEJACTBOM COCTABICHUS AJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

10) nporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOSHHS; BOZMOXXHOCTH MPOTEKAaHHS XMMUYECKUX MPEBPALICHUI B Pa3TUUHBIX YCIOBHU-
X,
11) BBIYHMCIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJSIDHYIO MacChl BEIECTB; MAaCCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa 10 (OpMylie COCAMHEHHS;
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

12) cnenoBath MpaBHiIaM MOJIb30BAHMS XMMUYECKOW TIOCYI0H U J1a00paTOpHBIM 000pYIOBAaHHEM, a TAKKe TpaBHiIaM OOpaIIeHus ¢ BEIIECTBAMHU B COOT-
BETCTBUU C MHCTPYKLHUSMU IO BBIMOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMNBITOB IO MOJYYEHHIO U COOMPAHMIO ra3000pa3HbIX BEUIECTB (aMMHaKa U
YTJIEKHUCIIOTO Ta3a);



13) npoBOAHUTE peakiyy, IMOATBEPXKIAIONINE KaYeCTBEHHBI COCTAB Pa3IMYHBIX BELIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUA-OPOMHI-, HOAU-,
kapOonat-, pocdar-, cunukar-, cynbdar-, THIPOKCUI- HOHBI, KATHOHBI AMMOHHS U HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX
HEOPraHUYEeCKUX BELIECTB;
14) npuMeHSITh OCHOBHBIC OIEPALMU MBICIUTEIILHON JISSTEIBHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE, 0000IICHIE, CUCTEMATH3allUI0, BBISBICHUE MTPHU-
YUHHO-CJIECTBEHHBIX CBSI3€M — JUIsl U3y4eHHs] CBOMCTB BEILIECTB M XUMHUECKUX PEaKLUi; eCTECTBEHHO-HAayYHble METO/Ibl TI03HAHUSI — HaOIIo/IeHue,
U3MEpEHUE, MOIEIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHbBII U MBICIICHHBIH).

4. TEMATHYECKOE IINTAHUPOBAHUE

«BemtecTBa n
XUMHYECKHE PEAKIIAN

8 ki1acc
Ne HaumenoBanue Kosmmuects DJIEKTPOHHbIE- KonrtpoJs n onenka JesiTeJIbHOCTD YUUTEJISI C Y4eTOM padoyeii
n/n TEMATHYCCKHUX 0 JacoB y‘IEGHO- NporpaMMbl BOCIIUTAaHUA
paszieioB MeTOANYeCcKHe
MaTepHAJIbI
Pa3znen 1. IlepBonayaibHbie Xumudyeckue nousitus (20 u)

1 | Temal Xumus — 6 BupryanbHast punoxenue 2.8.1. VCTaHOBIEHHE  JIOBEPUTENBHBIX  OTHOMIEHHH ¢
BajKHast 00,1aCTh naboparopust, PO Ipakriyeckue pabora Nel | oGyvarommmucs,  CHOCOOCTBYIOIMX — MO3UTHBHOMY
€CTECTBOIHAHMS 1 «IIpaBuia paboTsI B BOCIIPHSITAIO OOydYalOIMMHUCS TpeOOBaHWH M TMPOCHO
:g;:;;l;e:'f;gﬂgé: nabopaTopun ¥ IPUEMBI | yypTens, NPUBICUCHHIO MX BHHMAHHA K 00CYKIaeMOoii
Ka obparieHus ¢ Ha YpOKe nH(popMaIuu, AKTUBHU3aLUHU 170.4

71a00paTOpPHBIM MMO3HaBaTEIbHOMI JIESITENbHOCTH; noOyxIeHue
000py/I0BaHHEM» oOyuaroluxcsi coOolaTh Ha YPOKE OOIIENpHUHSTHIE
Tpunosxenue 2.8.2. HOPMBI TOBE/ICHUS, MpaBUia OOLIEHUS CO CTApPIIUMHU U
Ipaxruyeckue pa6OTE}, Ne2 CBEPCTHUKAMHM, NPHHIMILI y4eOHOM IUCUUILIMHBL |
«Pasnienenne emeceit (Ha caMOOpraHu3aluu; IIPUBJICUEHUE BHUMAaHHUS
TIPUMEpPE OYHCTKH 00yJalONMUXCA K IEHHOCTHOMY ACTeKTy H3ydaeMbIX Ha
MOBAPEHHOH COMM)» ypoKax  sBJIEHHMH, opraHuzanus HuX paboThl C
MoJIydyaeMoil  Ha  ypoOK€  COLMaJIbHO  3HAYMMOU
uHpopManuen;

2 | Tema 2. BemecTBa u 14 Bupryanbnaas [punoxenue 2.8.3. Ycra"oBieHue JIOBEPUTEIBHBIX OTHOIIEHUH C

XUMHYECKHE peakimm na6oparopus, POIII | KouTponbuas padora Nel | oGyyarommmucst,  crocoGCTBYIONMX — MO3MTHBHOMY

BOCHPUATHIO OOy4aromMMHCs TpeOoBaHMM M TMPOCHO
YUUTENs, PUBJICYCHUIO UX BHUMAHUS K 00CYXIaeMoii
Ha ypOKe WH(pOpMAIIHH, aKTUBHU3AIIH 1794
MO03HaBaTEIbHOMN NeATeNbHOCTH; no0yx/1eHue
oOyuaromuxcsit co0ytolaTh Ha YPOKE OOILENpHHSTHIE
HOpPMBI TIOBEJICHHUS, MpaBUJia OOIIEHHUS CO CTapUIMMU U
CBEpCTHMKAMM, MNPUHLUMIBI y4eOHOW JNUCUUIUIMHBL H




CaMOOpTaHU3aIlHH; NIPUBJICUCHHC BHUMAaHHS
00yJaromuxcsi K ICHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypoKax  sBICHW, OpraHu3amus HX pabdoThl C
MoJlyyaeMoil  Ha  ypOKE  COLMAIbHO  3HAYMMOM
nHdopmanuei;

Pasnen 2. Baxkuelilne MpeIcTaBUTEIN HEOPraHWYECKHX BellecTs (274)

Tema 3. Bo3ayx. Kuc-
Jopona.
IlonsiTHe 00 OKCHIAAX

BupryanbHas
nmabopatopwust, POII

[Mpunoxenue 2.8.4.
[Ipaxtraeckas padora Ne3.
«ITonyuenue n
coOupaHue KUCIOPO/a,
W3y4YEHUE €ro CBOMCTBY

YcTaHoBlIEHHME ~ JOBEPUTENBHBIX  OTHOIIEHHH  C
O0YyYalOIIMMUCS,  CIIOCOOCTBYIOIIMX  MO3UTHBHOMY
BOCTIPUATHIO OOYdYaroUIMMHCA TpeOOBaHUH M TMPOCHO
yUYHUTeINs, TPUBICYCHUIO WX BHUMAHUS K OOCYKIAaeMoi
Ha ypoKe nH(pOpMAIHH, aKTUBHU3AIHH 179
II03HABaTEIbHON IeATeNbHOCTH; noOyXeHne
oOyJaromuxcs coOMonaTh Ha YpPOKe OOMICTIPHHATHIC
HOPMBI TIOBE/ICHHS, TpaBHUiIa OOIICHUS CO CTapIIUMH U
CBEpCTHHKAMHM, TNPUHIMIBI y4eOHOW JWUCHUIUIUHBI H
CaMOOpraHU3alH; HpUBJICYCHHE BHUMAaHUS
00y4aromuxcst K HEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha
ypOKax sBICHHWH, OpraHu3amus ux paboTel ¢
IOTy4aeMOM  Ha  ypOKE  COLMAJIBHO  3HAYUMOH
uHpopmanuei;

Tema 4. Boao-
poa. Ilousitue o
KHCJIOTAXH CO-
JAX

BupryanbsHas
naboparopusi, POLI

[Ipunoxenue 2.8.5.
[IpakTuueckas padora Ne 4
«[lonmyuyenue u cobupanue
BOJIOPO/IA, U3yUEHHE €r0
CBOMCTB»

VYcTaHoBlI€HHME ~ JTOBEpUTEIbHBIX  OTHOLIEHHUH ¢
0o0y4aroIUMHUCs,  CIIOCOOCTBYIOIIUX  TO3UTUBHOMY
BOCHPUATHIO OOy4aromIMMHCS TpeOoBaHUM M NPOCHO
yUUTEeNs, NMPUBICYEHUIO UX BHUMAHUSA K 00CYXIaeMoit
Ha ypOKe nH(pOpMAIHH, aKTUBHU3AIIH 179
MIO3HABATEJIbHOM NeSATeNbHOCTH; no0yxieHue
oOyuaroluxcst co0iolaTh Ha YPOKE OOIIENpPHUHSTHIE
HOpPMBI TIOBEJICHHUS, MpaBUiia OOIIEHHUS CO CTapUIMMU U
CBEpCTHHKAMH, TPUHIHIEI y4eOHOW JWUCHUIUIUHBI H
caMOOpraHU3alH; NpUBJICUEHNE BHUMAaHMA
oOyyaromuxcsi K [IeHHOCTHOMY aclleKTy M3y4aeMbIX Ha
ypoKax  sBIEHHWH, oOpraHuzanus HX paboThl C
[OJly4yaeMOll  Ha  ypoKe  COLMAIbHO  3HAYMMOM
uHpopManuen;

Tema 5. Boaga. PactBo-
pol. IlonsaTie 06 ocHo-
BAHUAX

10

BupryanbHas
naboparopusi, POLI

[Mpunoxenue 2.8.6.
[IpakTuueckas padora Ne 5

«IIpurotoBienue

YcTaHosienne JIOBEPUTEIIbHBIX OTHOIIIEHUN c
0o0y4JaloIUMHUCS,  CIIOCOOCTBYIOIIUX  MO3UTUBHOMY
BOCIIPUATHIO OOYyYaronuMuc TpeOOBaHUNM M TIPOCHO




pacTBOPOB C ONpPEAECIEHHON
MaccOBOM A0JIer
pacTBOPEHHOTO BEILIECTBA
IIpunoxenue 2.8.7.
Kontponbnas padora Ne2
no teme «Kucnopon.
Bonopoa. Bona»

yUHUTENs, TPUBICUYCHUIO UX BHUMAHUS K 0OCYKIaeMoi
Ha ypoKe uH(pOpMaInHy, AKTUBU3ALUU 1504
II03HABAaTEIbHOU JeATeIbHOCTH; noOyXJeHue
oOyyaromuxcs coOnonaTh Ha YpPOKe OOIICTIPUHATHIC
HOPMBI TIOBE/ICHHS, TpaBUiIa OOIICHUS CO CTapIIUMH U
CBCpCTHUKAMH, [MPUHIUIIBL y‘IC6HOI71 JUCHUIIIIMHBI H
CaMOOpTraHU3aIHH; HpUBJICYCHHE BHUMAaHUS
00y4aromuxcst K HEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha

ypoKax  sBJICHMH, opraHu3auus HX paboTel C
MOJIy4aeMOM  Ha  ypOKE€  COLMAIBHO  3HAYUMOU
nHdopmanuei;
6 | Tema 6. OcnoBHbBIE 11 Bupryanbnas Hpunoxenne 2.8.7. VCTaHOBJIEHUE  JOBEPUTEIBHBIX ~ OTHOLICHUH  C
KJIACChI HEOPraHu- nabopatopus , POII IIpakruyueckas padora Ne | oGyqaromumucs, CIOCOOCTBYIOLIUX  MO3UTHBHOMY

YecKHX COeINHEeHU

6. Pemrenne
9KCIIEPUMEHTATbHBIX
3agad 1mo teMe «OCHOBHEBIC
KJIACChl HEOPTAHUYECKUX
COCIMHEHMI
[Tpunoxenue 2.8.8.
Konrponbnas pabora
Ne3"OcHoBHEIE KJIACCHI

BOCIPUATUIO O0yYarolMMHUCS TpeOOBaHUNH U MPOCHO
yUUTEeNs, NMPUBICUEHUIO UX BHUMAHUSA K 00CYyXIaeMoit
Ha ypOKe nH(pOpMAIHH, aKTUBHU3AIHH 179
II03HABATEJIbHOM NeSTeNbHOCTH; no0yxeHue
oOyJaromuxcs coOMonaTh Ha YpPOKe OOMICTIPHHATHIC
HOPMBI TOBECHUS, MpaBuia OOLIEHUS CO CTapIIMMHU U
CBEpCTHHKAMH, TPUHIMIEI y4eOHOW JWUCHUIUIUHBI H
CaMOOpraHU3aliH; HpUBJICYCHHE BHUMAaHMS

HEOPraHMYeCKHuX

" o0ydJaromuxcs K LCHHOCTHOMY aCIIEKTY M3Y4aeMbIX Ha
ypoKax  sBIEHMH, opraHuzanus HX paboThl C
MOJTy4aeMoOil  Ha  ypOKe  CONMAIBHO  3HAYNMOMN
uHpopmanuei;

Paznen 3. [lepuoguueckuii 3akoH u llepnoaunyeckas cucreMa xumuuecknx 3jiemeHToB /. U. MenaeseeBa.
Ctpoenne aToM0OB. XUMHUYecKasi CBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (16 1)

7

Tema 7. Ilepuoanyue-
ckuii 3axkoH u I[lepuo-
AuYecKasi cucreMa Xu-
MH4YeCKHUX 3JIeMeHTOB
J. . Menneneena.
CTtpoenue aTtoma

7

BupryanbHas
naboparopus , PO

YeTHBI onpoc

YcTaHOBIIEHHE ~ JIOBEPUTENBHBIX ~ OTHOIIGHHH  C
00y4aromMUMHUCs,  CIIOCOOCTBYIOIIUX  TO3UTUBHOMY
BOCHPUATHIO OOy4aromMMHCs TpeOoBaHMM M TMPOCHO
YUUTENs, PUBJICYCHUIO UX BHUMAHUS K 00CYXIaeMoii
Ha ypOKe WHpOpMAIIHH, aKTUBHU3AIIH 1754
MO03HaBaTEIbHON NeSITeNbHOCTH; noOyx/1eHue
oOyuaromuxcsi coOyolaTh Ha YPOKE OOIIENpHHSTHIE
HOpPMBI TIOBEJICHHUS, MpaBUiia OOIIEHUS CO CTapUIMMU U
CBEpCTHHKAMHM, TPUHIMIEI y4eOHOW JWUCHUIUIUHBI H
caMOOpraHu3allNH;




NpUBJICYCHNE BHUMAHUS 00YdYaIOMUXCs K [IEHHOCTHOMY
aCIIeKTy M3y4YaeMbIX Ha YpOKaxX SIBICHHW, OpraHH3alus
UX pPaboTBl C TMOJy4aeMOM Ha YpPOKE COLHUAIBHO
3HaYUMOH MH(pOpMaIHeH;

POII

Tema 8. Xumnueckas [punoxenue 2.8.9. YcTaHoBNeHHE  JTIOBEPUTEIHHBIX OTHOIICHUM C
cBsA3b. OKHCINTEb- KoutposbHas pabora Ne4 | oGyuaronmmucs,  CocoOCTBYIOIMX — MO3UTHBHOMY
HO- «Crtpoenne aToma. BOCIIPUATUIO O0yYaroIIMMHUCA TpeOOBaHUNH U MPOCHO
BOCCTAHOBHUTEJIbHbIE XuMH4ecKast CBA3b» YUUTEIs, IPUBICUCHUIO UX BHUMAHHS K OOCYXKIaeMOM
peakunu Ha  ypoxke  uHbOpMAaIUH, aKTUBM3ALMH  UX
[03HABATEIHLHOU JeSITeIbHOCTH; nooyxaeHue
oOyuaromuxcsi coONoaTh Ha YpPOKe OOIIeNpUHSTHIC
HOPMBI TIOBEJICHUS, TIpaBuiIa OOMICHUS CO CTAPIIUMHU U
CBEPCTHHUKAMH, TPHUHILMUIBI Y4eOHOW IUCHUILUIUHBI U
caMOOpraHu3allNH; MIPUBJICYCHUE BHUMAaHUS
oOy4aromuxcsi K [EHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax sBICHWUH, oOpraHu3anmus WX paboTBl ¢
MOJly4aeMO  Ha  ypoOKe  COLUMaIbHO  3HAYMMOH
uHpOopManuei;
Ur 68
oro
9kacc
Ne HaunmeHnoBanue Kosmuects DJIEKTPOHHbIE- KonTpoJan n onenka JesITeJILHOCTD YUMTeJIsl ¢ y4eToM padoyei
n/n TEeMaAaTHYCCKHUX 0 YacoB yqeﬁﬂo— NporpaMMbl BOCIIMTAHUSA
Paszpnesnos METOANYECKHUE
MaTEPHATBI
Pa3nea 1. BemecTBo u xumnueckne peakunu (16 1)
1 | Tema 1. HoBTopenue u 7 BupryanbHas [punoxenue 2.9.1. VCTaHOBICHHE  JIOBEPUTEIBHBIX  OTHOIICHUHA  C
yriyo0jeHnue 3HAHUH oc- nmabopatopwust, POIIL Bxonsiiast KoHTpOITbHAS o0ydJaronmmMucs, CMOCOOCTBYIOIINUX MO3UTUBHOMY

HOBHBIX pPa3IejaoBKypca
8 Ki1acca.

OcHOBHBIE 3aKOHOMeEP-
HOCTH XMMHUYECKHUX pe-
AKIU I

pabora Nel

BOCIIPUATHIO OOydJaroUIMMHCA TpeOOBaHUM M TMPOCHO
YUUTENs, TIPUBJICYCHUIO X BHUMAHUS K O0OCYKIaeMO
Ha ypoKe uHpOpMaIHy, aKTHBU3ALH 1704
MIO03HABATEIbHON NeSITeTbHOCTH; noOyX/IeHue
oOyyaromuxcst coOnoaTh Ha YpoKe OOIIEeNpUHATHIE
HOPMBI NOBEACHUS, NpaBmia OOIIEHHUS CO CTApUIMMHU U




CBEPCTHUKAMH, TPUHIMIBI y4eOHON MUCHHUIUIMHBI |
CaMOOpraHu3allNH; MIPUBJICUCHUE BHUMAaHHUS
o0ydJaronmxcsi K IEHHOCTHOMY acCIIeKTy HM3ydaeMbIX Ha
ypOKax sBICHWUH, oOpraHu3amus HWX paboThl ¢
MoJy4aeMOM  Ha  ypOKE  COUMAIBHO  3HAYMMOM

uHpopManmei;
Tema 2. DJIeKTPOIHTH- BupryanbHas I[Ipunoxenune 2.9.2. VcraHoB€HHE  JOBEPUTENBHBIX  OTHOLIEHHH ¢
yecKasi IMCCONMATIHSI. naboparopus, Hpaxriaeckas pabota Ne 1. | oGyuaronmmucs,  CoCOOCTBYIOIMX — MO3UTHBHOMY
POIII «Pemienue

XuMUUYecKHe peakuumn
B pacTBopax

AKCTIEpUMEHTATBHBIX
3amau»

BOCIIPHUATHIO OOYYaOIIMMUCS TPEeOOBAaHUH M TPOCHO
YUUTEIsI, TIPUBJICUCHUI0O X BHUMAaHUSA K OOCYKIaeMoOun
Ha ypoke uHpopMaLuu, AKTUBU3AINH ux
MI03HABATEIILHOM NeSITEIILHOCTH, o0y IeHue
oOyuaromuxcsi coONoIaTh Ha YPOKe OOIeNpUHSTHIC
HOPMBI TTOBECHHUS, MTPaBHJIa OOIICHHS CO CTAPIIMMU U
CBEPCTHUKAMH, MPHUHLMUIBI Y4eOHOW IUCHUIUIUHBI U
caMOOpraHu3aIlnu; IIPHUBJICYCHHE BHUMAaHUS
oOy4aromuxcsi K [EeHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax sBICHWUH, oOpraHu3amus WX paboOTBl ¢
MOJly4aeMO  Ha  ypOKE  COLHUAIbHO  3HAYMMOU
nHdopmanuen;

Pasznen 2. HemeTaasl 1 ux coequHenns (26 )

Tema 3. O0mas BuptyansHas [Ipunoxenue 2.9.3. YcraHoBneHue JOBEPUTENLHBIX OTHOLIEHUN c
XapaKTepUCTHKA naboparopwus, Kontposnbnas padota o0ydJaronmmucs, CIIOCOOCTBYIOIIUX  TTO3UTUBHOMY
XUMHYECKHX POII Ne2 BOCTIPUATHIO OO0yJaromMUMHUCS TpeOOBaHUNH U MPOCHO
anemenToB VIIA- «OIEKTPONNTHYECKAS YUUTENIsA, TMPUBIICYECHUIO UX BHUMAHHS K OOCYKIaeMoun
rpynmet. anoremns (4 Aucconunanms. Ha YpPOKE uH(popManuy, AKTHBHU3alMH ux
) XMMHUYECKUE PEAKIMU B | [TO3HABATEILHOM JIEATEIIbHOCTH; nooyXIeHUE
pacTBopax» oOydaromuxcsi coONMoIaTh Ha YPOKE OOIIEMPHHSITHIE
Hpunoxenne 2.9.4 HOpPMBI MOBEIEHHUS, MpaBUIa OOLIEHHUS CO CTAPLIUMHU U
pakrudeckas pabota No | cpepcTHMKaMH, NPUHIHUNB y4eOHON JMCIMIUTHHBI U
2 «IlomyueHue CONAHOH | camoopraHu3aIMu; IIPHUBJICYCHHE BHHUMAaHHUSA
KHCIIOTBI, H3y4eHHE €& o0ydaromuxcsi K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha
CBOMCTBY ypoKax  sBJIEHMH, oOpraHM3anus HX paboTel C
MoJIy4yaeMoil  Ha  ypOKE€  COLMAJIbHO  3HAUYUMOM

nHdopmanuen;
Tema 4. O0masn Bupryanbnas VYcraHosieHue JIOBEPUTEITHHBIX OTHOIIICHUH c
XapaKTepUuCTHKA naboparopus, POIII 0o0y4aroIUMHUCs,  CIIOCOOCTBYIOIUX  TO3UTUBHOMY

XUMHYICCKHX 3JIECMCHTOB




VIA-rpynnsl. Cepa u
e€ coeluHEeHUs

BOCIIPUSATHIO OOYyYaronuMucs TpeOOBaHUU M TIPOCHO
YUUTEIsI, TIPUBJICUCHUI0O X BHUMAaHUSA K OOCYKIaeMoOun
Ha ypOKe uHpOpMAIIHH, AKTUBHU3AIHH ux
M03HABATEIHHON NeSITeNIbHOCTH, noOyX1eHue
oOydJaronuxcsi coOJr01aTh Ha YPOKEe OOIICTTPUHSATHIE
HOPMBI TOBEJCHMS, MpaBWiIa OOMICHUS CO CTAPIIMMH H
CBEpCTHHKAMHM, TPUHIMILI y4eOHOW JUCHUIUIUHBI H
caMOOpraHU3aIuU;TPUBIICUCHIEC BHUMAaHUS
00yJaroImuxcsi K NEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha
ypOKax sBICHWUH, oOpraHu3amus WX paboThl ¢
NOJy4aeMoOi  Ha  ypOKEe  COLHUAIBHO  3HAYUMOU

uHpOopManuei;
Tema 5. O0masn Bupryanbnas IMpunoxenue 2.9.5 VYcraHoBieHue JIOBEPUTEITBHBIX OTHOIIIEHUI c
XapaKTepUuCTHKA naGoparopus, POIII Hpakrideckas padota Ne 3 | oGyyaromumucs,  CIOCOOCTBYIOIIMX — IIO3UTUBHOMY

XHMHYECKHUX 3J1eMEHTOB
VA-rpynnsl. A3or,

dochop n ux
coe/INHeHus

«ITonmyueHne aMMuaxa,
H3Y4YECHHUE €r0 CBOMCTBY

BOCTIPUATHIO OO0YyYaroIUMHUCS TpeOOBaHUNH U MPOCHO
YUUTEIsI, TIPUBJICUCHUIO X BHUMAaHUS K OOCYKIaeMOn
Ha ypOKe nH(OPMALINH, AKTUBH3aLMU X
II03HABaTEJIbHOM JIEATEIIbHOCTH; o0y IeHue
oOyuaromuxcsi coONoIaTh Ha YPOKE OOIICHPHUHSTHIE
HOPMEI TTOBEJICHUS, MPaBWIa OOMICHUS CO CTAPIIMMH H
CBEPCTHUKAMH, TPHUHIUIBI Yy4eOHOW IUCIHHIUIUHBI U
caMOOpraHU3aIlnu; MIPHUBJICUCHHE BHUMAaHMS
oOydaromuxcsi K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax sBIICHWH, OpraHu3amus WX paboTBl ¢
MONTly4aeMO  Ha  ypOKE  COIHUAIbHO  3HAYUMOM

nH(pOopMaIuei;
Tema 6. O6mast xa- Bupryanbnas [punoxenue 2.5.6. VYCTaHOBJIGHUE  JIOBEPUTENBHBIX  OTHOIICHUH  C
PAKTEPHCTHKA XHMH- na6opatopus, PIIII Hpakriyeckas pabota Ne 4 | oGygaromumucs,  CIOCOOCTBYIOMIMX — IIO3UTUBHOMY

YyeCcKHX JIEeMEHTOB
IVA-rpynnsi.
Yraepoa u KpeMHMi U
HX COeIMHEeHHA

"[losrydenue yriaekucioro
ra3a. KauectBennas
peakuus Ha KapOoHAT-HOH"
IIpunoxenne 2.5.7.

[IpakTiueckas padora Ne 5.

Pemenne
SKCIEPUMEHTAJIBHBIX 33]1a4
o teMe «BaxkHennine
HEMETaJUIBI M UX
COCZIMHCHMUS

BOCIIPUATHIO OOydJaroUIMMHCS TpeOOBaHUH U TMPOCHO
YUUTENs, TIPUBJICYCHUIO X BHUMAHUS K O0OCYKIaeMO
Ha ypoKe uHpOpMaIHy, aKTHBU3ALH 1704
MIO3HABATEIbHON NeSITeTbHOCTH; noOyX/IeHue
oOyyaromuxcs coOmoaTh Ha YpOKe OOIICTPUHATHIE
HOpPMBI TIOBEJCHHUS, TPaBUJIa OOIIEHUS CO CTapUIMMU U
CBEPCTHUKAMHM, NPUHIMIIBI Y4eOHOW IUCHUIUIMHBI U
CaMOOpTaHU3AIHH; NPUBJICYCHUEC BHUMAaHUS
00y4aromuxcsi K EHHOCTHOMY acleKTy M3y4aeMbIX Ha




ITpunosxenue 2.5.8. ypoKax  sBJICHMH, opraHu3anus HX paboTel C
Kontposnbnas pabora Ne3 | nonyyaemoii  Ha ~ ypoKe  CONMAIBHO  3HAYUMOM
«Baxnelimue uH(popMaluei;
HEMEeTaJUIbl U UX
COCJIMHCHUS
Paszgen 3. Merauibl 1 ux coequnenus (17 g)
Tema 7. O6umue cBOii- 4 Buptyansnas YCTHBIN 0npoc YcTaHOBIIGHUE  JIOBEPUTEIBHBIX  OTHOMICHWUH ¢
CTBa MeTAJIJIOB naboparopwusi, POILI O0yYalOIMMUCS,  CIIOCOOCTBYIOIIMX  MO3UTHBHOMY
BOCIIPUATHIO OOYdYaroUIMMHCA TpeOOBaHUH M TMPOCHO
yUYHUTEINs, TPUBICUYCHUIO WX BHUMAHUS K 0OCYKIAaeMoi
Ha ypOKe uHpOpMAaIHH, AKTHBH3ALUH ux
II03HABaTEIbHON JeSTeILHOCTH; noOyXJIeHue
oOyJaromuxcs coOMonaTh Ha YpPOKe OOMICTIPHHATHIC
HOPMBI TIOBE/ICHHS, TpaBHUiIa OOIEHUS CO CTapIIUMH U
CBEPCTHUKAMHM, MPUHIMIIBI Y4COHOW JUCHUIUIMHBI M
CaMOOpraHU3alHH; IpUBJICYCHHE BHUMAaHUS
00y4YaroNMXCs K IIEHHOCTHOMY AacCIeKTy M3ydaeMbIX Ha
ypOKax sBICHHWH, oOpraHu3amms ux paboTel ¢
NOJy4aeMo  Ha  ypOKe  COLUMAIBHO  3HAYUMOU
uHpopmanueii;
Tema 8. Baxueiimmue 13 Buptyansnas [Tpunoxenue 2.9.8. VCraHOBIEHHE ~ JOBEPUTENBHBIX  OTHOIIEHHHA  C
MeTALIbI H UX CO- naGoparopus, POIII HpaxTideckas padota Ne 6 | oGygaromuMucs,  CIOCOOCTBYIOIIMX — IIO3UTUBHOMY

eIUHEHNS

no teMme "JKECTKOCTH BOJIBI
U MeToAbl €€ ycTpaHeHus"

BOCHPUATHIO OOy4aromMMHCs TpeOoBaHUM M TNPOCHO
yUUTEeNs, MPUBICUEHUIO UX BHUMAHUS K 00CYyXIaeMoii
Ha ypOKe nH(pOpMAIIHH, aKTUBHU3AIIH 179
IIO3HABATEJIbHOM NeTeIbHOCTH; noOyxkaeHue
oOyuaromuxcsi coOyolaTh Ha YPOKE OOIIENpPUHSTHIE
HOpPMBI TIOBEJICHHUS, MpaBUiia OOIIEHHUS CO CTapUIMMU U
CBEpCTHHKAMHM, TPUHIHIEI y4eOHOW JWUCHUIUIUHBI H
caMOOpraHU3alHH; IpUBJICUCHHE BHUMAaHMS
oOyyaromuxcsi K [IeHHOCTHOMY acleKTy M3y4aeMbIX Ha

ypoKax  sBIEHHWH, oOpraHuzamus HX paboThl C
MOTy4aeMoOil  Ha  ypOKe  CONMAIbHO  3HAYNMOHN
uHpopManuen;

Paszaen 4. Xumus u okpy:kamwmas cpeaa (949)




9 | Tema 9. BemecTna u 9 PO [Mpunoxenue 2.9.9. VcraHoBieHue JIOBEPUTEIBHBIX OTHONIIEHUH c
MAaTepHaJbl B KH3HH Hpaxrideckas padota Ne 7. | oGyyaromumucs,  CIOCOOCTBYIOIIMX — HO3MTHBHOMY
Yyeji0BeKa Pemenne BOCIIPHUATHIO OOYYAIOIIMMUCS TpPEeOOBAaHUH M TPOCHO
MoBTOpeHue u OKCHCPUMCHTANBHBIX 33114 | yyyres, NMPUBIEYECHUI0O MX BHUMAHUS K 0OCYXkIaeMOM
yrayGJeHne 3HAHMIA 1o Teme «Baxueiinme Ha ypoKe uHpOpMAIIHH, AKTUBHU3AIHH ux
OCHOBHBIX pa3jec/ioB METAJLIB M MX O3HAaBaTEIbHON JCSITCIIbHOCTH, nooyxaeHue
Kypca 9Kiiacca COCUTHEHIDD oOydJaronuxcsi coOJro1aTh Ha YPOKE OOIIETTPUHSATHIE

IIpunoxenwne 2.9.10.

KomtporsHas pabota Nod HOPMBI TIOBEJICHHUS, MpaBUia OOIIECHHUS CO CTapUIMMH U

«BaskHeiiIme MeTaLIbL 1 CBEpCTHHKAMHM, TNPUHIMILI y4eOHOW JUCHUIUIUHBI H

HX COCOUHCHUS CaMOOpranm3aluu, ITPUBJICYCHUC BHUMAHUA
00y4aroImuxcsi K EHHOCTHOMY acCIeKTy HM3y4aeMbIX Ha
ypoKax  sBICHW, OpraHu3amus ©X paboThl ¢
NOJy4aeMoOi  Ha  ypOKEe  COIHUAIBHO  3HAYUMOU
uHpOpManuei;
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