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TlosichuTeNLEAY 3ANACKA

HHOACHUTEJIBHA S BATIMICKA

HopmatusHOE ocHOBamHUE

Hacrosmast paGouas mporpamma paspaboTaHa B COOTBETCTBHE ¢ (DeIepanbHBIM 3aKOHOM OT
29.12.2012 r. Ne 273- @3 «06 obpazorann B Poccutickoit Deepanumy, Ha OCHOBAHHH DenepasibHOro
rocyJapcTBEHHOTO 00pa3sOBATENBHOrO CTaHAApTa CPEIHEro OOIIEro oGpa3oBaHus, YTBEPIKISHHOIO
npukaszoM MununcrepcTsa obpasoBarus u Hayku P® Ne 413 ot 17.05.2012 r., BRIIIOUAS M3MEHEHMUS
(IIprkas MunncrepcTsa npocsemerus PO ot 17 asrycra 2022 r. Ne 732), ¢ TpeboBanusmu OCHOBHOM
00pa3oBaTeNbHOX MpPOrpaMMbl OCHOBHOTO 0O0IIero ofpasosammst (8-9 K1acChl), yTBEPIKHEHHOMN
npukasom nupexropa Ne 184/01-11 ot 29.08.2024 u npuxaszom o BHeceHUH m3MeHenuit No 227/01-11
0t 29.08.2025 r.

Cpencreom peammsanwu paGodueil mporpaMMsl BHEYpOuHOro Kypca «EcTecTBeHHOHAyuHAS
IPaMOTHOCTBY SBJISIFOTCS yueOHbIE TOCOOHS:

1. Tabpuensn O.C. Xumus.9 xiace: yueOHuK Ui 0611e06pa30BATENBHEIX YUPEKICHHH, — M..: Lpoda,

2024.T'abpuensan O.C. Xumus.9 xmacc: y4eOHAK 171 001Ie06pa30BaTeNbHBIX YUPSKISHHN. — M..:
Hpoda, 2025.
. Pabpuenan O.C. HacrompHas xHura yuutens. Xumus. 8 xnacc. MeTomuaeckoe mocobue —
M.: Ipoda 2019.
. Iabpuensn O.C. HacronpHas kuura yumrens. Xumud. 9 knacc. MeTtonmueckoe nocobue —
M.: Ipoda 2019.
4. Tabpuensn O.C. Xumus. 8-9 xnace. KoHTpobHEIE U IpoBepounble paboTsl —M.: Tpoda 2024.
O.C. T'abpuenss XuMus B TeCTaX, 3a/1ayax, yIpaxHeHnsX 8-9 Kiacchl
Mecro mpenmera B yyeOHOM MIake

Ha wsyyenne Kypca «EcTeCTBeHHOHaydHas IDaMOTHOCTBY MPENYyCMOTPEHO 2 Jaca B HEZelro, 68
9aCoB B TOJI.

Bueypousas neaTenbHOCTb « ECTECTBeHHOHAYYHAS TPAMOTHOCTEY HPENHA3HAYEH I 00ydaromuxcst 9
KJiacca, BhIOpABIIMX NPEAMET XUMHHU IJI cladd dk3amera B hopme OI'D u MIAaHUPYIOIHX B JaTbHEHIIeM
U3y4YEHHE XUMUH Ha IPODHUIHHOM yPOBHE.
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[lenb naHHOrO Kypca — IOATOTOBKA H IOJUIEP)KKA BBIIYCKHUKOB 9 Kjacca MIKONBL, IIOMOIIb B
TPEONOICHUY KOTHWTHUBHEIX, JWYHOCTHBIX U IIPOIECCYAIBHBIX TPYOHOCTEH B NEPHOX MOATOTOBKH K
3K3aMEHy.

PesynpTaToM COBMECTHOH [ESTENBHOCTH OOydarommuxcs 9 kiacca W memarora OymyT SBISTHCS
pe3ynbTaThl MPOOHOIO TECTHPOBAHLS, a B KOHEYHOM HTOr€ — HTOrOBas aTTecTamust O0yJaroluxcs IIo
IpPEIMETY XUMIUSL

B coorsercTBYM ¢ TpeGoBaHmsMH DenepaibHOr0 rocyIapCTBEHHOTO 00pa30BaTeNBHOTO CTAHIAPTA
OCHOBHOIO 00IEro o00pa3oBaHMs BO3HUKIA HEOOXOOHMOCTH B pa3paboTKe IMIpOTpaMMbl BHEYDPOUHOM
JesITENLHOCTH, TMO3BONAIONIEH DACIIMPHTh H YINIyOWTE CBOK 3HAHUS II0 XHMHUH, CQOPMHPOBATH HABBIKA
HCCIIeIOBATENBCKOH NesTeTbHOCTH.

AkmyansHocms TPOTpaMMbI CBf3aHa C BO3MOXKHOCTBIO OOYYArOmIErocs BEIOPATH MPOGUIBHEIA
npenMer oOydeHHs B CTapIinX KilaccaX WIH HW3MEHWTh CBOM BBIGOp. DK3aMeH MO XHMHH Tpebyer oT
o0y4aromuxcsi MHOTHX 3HAHUH U IOHATHH He TONIBKO B 001aCTH HEOPraHWIECKOH XUMHUHU, HO U OPTaHWIECKOH
XHMHH; BIaJeTh HNPaKTHUeCKHMM HaBBIKAMH ¥ YMETh NPHMEHSITb WX B APYrofl cuTyauuw. 3aHsaTHS IO
BHEYPOUHOH HeATeIbHOCTH «EcTecTBeHHOHayYHas IPaMOTHOCTHY IIPENHA3HAUCHBI JJIsS TEOPETHUECKON u
IpaKTHYecKoH IOMOINY B IIOATOTOBKE K I 0Cy1apCTBEHHOH HTOTOBOM aTTECTAIMH. 3aHITHSI OPHEHTHPOBAHEI
Ha NOBTOPEHHUE, CHCTEMaTH3alMIO ¥ yIiyOlIeHHOe H3ydeHHe Kypca XMMHYM OCHOBHOM IIKOJNBL, a TakKe Ha
HOAroTOBKYy oOydarompmixcea 9-x kmaccoB K OI'D m oOywaromumxcsd, KOTOpPbIE BBIOMPAIOT XHMHIO IJid
nanpHedmero oOydeHwss B nOpodmiae. 3aHSTHS [0 [IpOorpaMMe BHEYPOYHOH  HEATENBHOCTH
«EcTecTBEHHOHAYYHass TPaMOTHOCTB» IHOMOTYT DPEalU30BaTh OOYHaroIMMCS IPOEKTHI 10 BHIOPAHHBIM
TeMaM.



Hosu3noli [aHHO% IPOrPaMMBIL SBIISETCS TO, 9TO B OCHOBE JIEXKUT CHCTEMHO-IESTETEHOCTHBIH IOIXOJL.
KOTODBIA CO3/aeT OCHOBY ISl CaMOCTOSITENIbHOTO YCIEHIHOTO YCBOEHUS 00YYalOMMMHUCS HOBBIX 3HAHIMH,
YMEHHH, KOMIICTCHIUH, BUIOB U CIOCOOOB NESTENBbHOCTH ¥ OBECIIEUMBAET COOTBETCTBHE NESATEIHHOCTH
00y4arOIMXCs KX BO3PACTY ¥ WHAMBUIYATbHBIM OCOGCHHOCTAM. DMOUHOHAIBHOE IEPEKUBAHHIE nporecca
OTKDBITHS ABIISICTCS OCHOBOY MOTHBALUM K 3HAHHUSIM, CTHMYJSITODOM CaMOH YMCTBEHHOM NEATENBHOCTH B
TOCTIDKECHUY LIeNied IMYHOCTHOTO, CONHUANBHOTO U TO3HABATENBHOI0 PASBUTHS 00y YaIOMIXCSL.

I]ens porpaMmer:

- IIOJATOTOBKA ¥ MOANEPIKKE BRIIYCKHKKOB 9 Kilacca INIKOJEI, IIOMOIb B IIPEONOIEHUH KOTHHTHRHBIX,
MUYIHOCTHEIX ¥ IIPOLECCYaNBHBIX TPYAHOCTEH B IEPHOT IIOATOTOBKHA K SK3aMEHY.

3adauu TpOrpaMMBbl BHEYPOUHOMN NeITENEHOCTH 0 XUMMUK:

OCBOEHHE BAXKHCHIIKX 3HAHUY 00 OCHOBHBIX IIOHATHSX U 38KOHAX XUMUH, XUMUYECKOH CHMBOIHKE;

OBNAJICHAE YMEHHSAMYU HalJOJaTh XUMHYECKHE SBIEHHS, IPOBOJUTL XUMUYECKHH SKCIIEDHMEHT,
IIPOBOIUTH PaciEThl Ha OCHOBE XUMUYECKUX (OPMYJI BEIIECTB U YPaBHEHMH XUMUYECKIX PEaKIIH;

Pa3BUTHE MO3HABATENBHEIX HHTEPECOB ¥ UHTEJUIEKTYANBHEIX CIIOCOOHOCTEH B MPOMECCe MPOBENCHNUS
XHMUYECKOTO 3KCIEPUMEHTa, CaMOCTOSTENBHOTO IPHOOPETEHNS 3HAHUN B COOTBETCTBUHU C BOZHUKAIOLIEMH
YKH3HEHHBIMH NOTPEOHOCTIMY;

BOCHHUTaHHE OTHOIICHUS K XUMHHU KaK K OHOMY U3 QyHIaMEHTANbLHEIX KOMIOHEHTOR €CTECTBO3HAHNS
H 3JIEMEHTY O0IIEYenoBe9eCKOH Ky IbTy PBL; IPHMEHEHNE MOy YEHHBIX 3HAHKH U YMEHHMHN 171 HCTIOMb30BAHMS
B HECTaHIAPTHOM CUTYAIUH.

IHnannpyembie pe3yabTaThbi

Ha szamatusx BHEYPOYHON [eATENBHOCTH «ECTECTBEHHOHAy9HAS TIPaMOTHOCTBY OOYyHArOIIHecs
TOIONHAT CBOM 3HAHHMA II0O XHMHH, IOBBICAT CBOH YPOBEHB TEOPETHYECKOM W SKCIEPHMEHTATBHOM
TMOATOTOBKHM. 3aHSTHS IIPU3BAHEI NPOOYIHUTE y YUAINMXCS MHTEPEC K XUMHUECKOH HayKe, CTHMYJIHPOBATH
NaNlbHEHTIIee N3y YCHHE XUMUY. XUMAYECKUE 3HAHNS, CHOPMUPOBAHHbIE HA BHEYPOYHBIX 3AHATHSX, IOMOTYT
00y4arOIMMCs! B IOATOTOBKE K 3K3aMEHY IO XMMHH ¥ B JAIbHEHIIEM OCO3HAHHO BHIODATH HANDABICHHE
npOoGUILHOTO 00y UEHHSI.

[ipenmMeTHBIME Pe3yIbTATAME OCBOEHYS IIPOTPAMMEb] SBIITIOTCS:

- B TIO3HABAaTENBbHOW Cdepe: ONUCHBATE IEMOHCTDAIHOHHBIE X CAMOCTOSTENHHO IPOBEIEHHDIC
SKCIIEPUMEHTBI, HCIONB3Ys U1 9TOTO PYCCKME A3BIK U SI3BIK XMMMY, HaOIIONaTh NEMOHCTPHPYEMbIE H
CaMOCTOSTENBHO IPOBOUMBIC OIIBITEL, XUMAYECKHE PEAKIIUY, IPOTEKAIONIHE B IPUPOJIE U B OEITY;

- B IICHHOCTHO-OPUEHTAUMOHHON C()epe: CTPOHTH CBOE NOBEICHNE B COOTBETCTBHU C HPHHIUIAMHU
OepeXHOr0 OTHOIICHHUS K TIPHPOIE;

- B TPYZOBOH cepe: MIaHHpOBaTh H OCYINECTBISTH CAMOCTOSTENBHYIO paboTy IO IOBTODEHHIO H
OCBOEHMIO TEOPETHYECKO¥N YacTH, NJIAHMPOBATh M HIPOBOAUTH XVMUYECKHH SKCHEPUMEHT; HCIIONbB30BATH
BEUIECTBA B COOTRETCTRBUHU C UX OPpEAHA3HAUYCHUEM U CBOﬁCTBaMH;

- B cepe OE30TaCHOCTH JKH3HEASITeNbHOCTH: OKa3hIBATH MEPBYIO TIOMOIIb IIPU OTPABIEHHUIX, 0KOTaX
U IPYTHX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U Ja00paTOPHEIM 000Dy IOBAHNUEM.

JIMYHOCTHBIMHE Pe3yJILTATAME SIBJISIOTCS:

- B [EHHOCTHO-OPHEHTALIMOHHON C(EpE — WyBCTBO TOPHOCTH 32 POCCHUHCKYIO HAYKy, OTHOIUEHHE K
TPYLY, HCICYCTPEMIICHHOCTE, CAMOKOHTPOJIb ¥ CaMOOIIEHKE;

- B TPYIOBOY C(hepe — TOTOBHOCTE X OCO3HAHHOMY BLIOODY HasibHeiHIel 06pa3oBaTebHON TPAeKTOPHIL;

- B IIO3HABATENBLHOH c{epe: MOTHRANVS YUCHNS, YMEHHE YIPaBIATh CBOEH IO3HABATEIBLHOH
TEeSITeNTEHOCTH.

MeranpeMeTHRIME Pe3yIbTATAMY SIBITIOTCS:

- BIIaJICHHE YHHWBEPCAIbHBIME ECTECTBEHHO-HAYYHBIMH CIOCOOaMU MesSTENbHOCTH: HabIroIeHueE,
H3MEPEHHE, IKCIIEPUMEHT, Y4eOHOe HCCIIEOBAHNE;

- YMEHUE TeHEPUPOBATh UJIEH, ONIPENEIATE CPENCTRE, HEOOXOMUMBIE [T WX PEANH3AIINY;



- YMEHHE ONpENENATb LEeNU U 3aNadY¥ NESTENbHOCTH, BBIOMPATh CpENCTBa pealu3aluy Leid u
IPUMEHATh UX Ha IPAKTUKE,

- HCIIONIb30BATh PA3INYHbIE HCTOYHUKHY JJi TOIYUIEHNS XUMUUECKOH nHPOpMAaiH.

Ocsoenue mporpaMMel BHEYPOIHOH NESITENBHOCTH O0YJafOMUMUICS TIO3BOJMT MOy YHTh CIENYIOLIHe
pE3YIIBTATHL

B cghepe pazsumuis NusHOCIMHbIX YHUEEPCATIBHBIX YUeOHbIX OClCEUIl 6 PAMKAX:

1. Koznumueno2o komnonenma 6y0ym copmuposansi:

- OCHOBBl COIMANIBHO-KPUTHYECKOIO MBIIJICHUS, OPHEHTAlMs B OCOOEHHOCTSX COLMANLHBIX
OTHOIIEHUN U B3aMMOJEHCTBRHII;

- OKOJIOTHYECKOe CO3HaHUE, IPH3HAHWE BHICOKOW LEHHOCTY JXH3HH BO BCEX €€ MPOSBIICHUSX; TPABHTI
NIOBEJICHHS B UPE3BBIUAHHEIX CUTYAIHIX.

2. [Jennocmmno20 1 2MOYUOHANLHO20 KOMNOHEHNOE GY0em ChopMUposana:

- HOTPEOHOCTE B CAaMOBBIPAKEHUHY Y CAMOPEANH3allNY, COIUANBHOM IPU3HAHUH.

3. [eamenvnocmHnozo komnonenma 6yoym cgopmuposanvl:

- YMEHHE BECTH OHANOT Ha OCHOBE PaBHOIIPABHEIX OTHOMIEHHH ¥ B3aUMHOTO YBAKCHUS U IPUHATHAS;

- YCTOMYMBBIA MO3HABATENLHEIH HHTEPEC 4 CTAHOBIEHHE CMBICIOOOpasyomed (QyHKIHE
[03HaBaTEeNbHOTO MOTHB2,

- TOTOBHOCTB BBIOOpA IIPODUIBHOTO 00Pa30BaAHYSL.

2. Obyqaromutics IOMYIHTE BOZMOKHOCTD JJist HOPMUPOBAHUS: '

- BRIPAXKEHHOH YCTOWYNMBOY yueGHO-T103HABATEILHON MOTHBAIIMN i HHTEPECA K YUEHHIO;

- TOTOBHOCTH K CaM000paz0BaHuI0 ¥ CAMOBOCIUTAHMIO.

B cipepe paseumus pezynamugHbIX YHUSEPCATbHBIX YUeOHbIX delicimeuii 00yuaiomuiics

1. Hayuwures:

- LENeNOoNaranuio, BKIIFOYas IOCTAHOBKY HOBBIX LiENEH, mpeoOpa3oBaHie MPaKTHUECKOM 3amadM B
NO3HAaBaTEIbHYO;

- CaMOCTOSITEIFHO aHaIH3UPOBATE YCIIOBH NOCTHXKEHHS IIE/IH Ha OCHOBE YUETa BBIIENEHHBIX YYUTEIEM
OpHEHTHPOB IEHCTBUS B HOBOM yue0HOM MaTepuale;

- IJIAaHUPOBATH ITyTH JOCTIIKEHUS LIeTeH.

2. IlomyauTs BO3MOXHOCTE HAYYHTEC:

- CaMOCTOSITENIBHO CTABUTE HOBEIE YUEOHBIE TIETH U 3aa49H,

- IpY MIaHHPOBAHUY TOCTHIKEHH IENIEH CAaMOCTOSITENIFHO B aIEKBaTHO YUUTHIBATE YCIIOBHS B CPEACTRA
UX TOCTHIKECHHSL.

B cgpepe pazeumiisn KOMMYHUKAMUBHBIX YHUBEPCANBHIX YueOHbIX Oelicieuil 00y auuics

1. Hayuurcsa:

- aJIEKBATHO KCIIOJIb30BATh PEUb NI INIAHHPOBAHUS U PETYILNN CBOEH NeSTeIbHOCTH;

- aJeKBaTHO HCIIOJIB30BaTh PEUYEBBIE CPEACTBA [Jisi PEIICHHS Pa3IMUHBIX KOMMYHUKATHBHBIX 32734,
BJIaJIETh YCTHOM U MUCHMEHHOM PeUbl0; CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BHICKA3BIBAHNE;

- OpraHK30BBIBATE M IIAHUAPOBATH Y4eOHOE COTPY IHUYECTBO C YUHTENEM U CBEPCTHUKAMUY;

- HUHTETPHPOBATBECS B TIPYNIy CBEPCTHHKOB U CTPOHTH IIPONYKTUBHOE B3aUMOJEHCTBHE CO
CBEPCTHHUKAMHE U B3POCIBIMH.

2. Ilomy9uTh BO3MOXHOCTE HAYYHTHCS:

- Opath Ha cebs HEUIMATHBY B OPTraHU3aIlil COBMECTHOTO NEHCTRUS,

- OKa3bIBaTh IOJAEPXKKY K CONEHCTBHE TeM, OT KOTO 3aBUCHT IOCTHIKCHHE IENH B COBMECTHOM
EATEIHHOCTH.

B cghepe pazsumus no3HasAmMENbHBIX YHUEEPCARBHBIX YYeOHBIX Oelicmeull obyuamwuiniics

1. Haygures:

- OCHOBaM pealli3alluy IPOEKTHO-UCCIENORATENRCKOY NESTEIEHOCTH,

- IPOBOJUTH HAOIIONEHHUS H 9KCIIEPUMEHT IO PYKOBOJCTBOM YUUTENS;



- OCYIIECTBIATH PACIIHPEHHBIM MOMCK HH(OODPMAIUH C HCIONB30BAHHEM PECYPCOB OUOIHOTEK u
WnTepuera.

2. IlomyduT BO3MOKHOCTD HAYUUTHC:

- CTaBHUTH NIPOOIEMY, apTyMEHTHPOBATE €€ aKTyallbHOCTE,

- CaMOCTOATENIPHO IPOBOJWTL HCCNENOBAHHS HA OCHOBE MPHUMEHEHHS METONOB HAOMIONEHHS H
3KCHEPUMEHTA;

- BBIIBUTaTh THIIOTESE! O CBA3SIX H 3aKOHOMEPHOCTSAX IIPOLECCOB;

- OPraHH30BaTh UCCIIENOBAHKE C LENBIO TPOBEPKU THIIOTE3EI;

- IeJIaTh YMO32K/IFOUEHNUS U BEIBOIB! HA OCHOBE apI'yMEHTALMH.

Coneprranse nporpaMMbl BHEYPOUHOIe Kypca
Tema 1. Ocobennoctu OI'D mo xumumn (2 waca)
— KOTU(DHUKATOP 3JIEMEHTOB COMEPIKAHUS
— crenuduxanus Kumor OI'D no xumun
— HHQOpPMaIMOHHEIE pecypcs OI'D

Tema 2. «EcTecTBeHHOHAYIHAS TPAMOTHOCTEY — TEOPETHYECKUY MATEPHAT TI0 HEOPraHUIECKOH XUMUK |
TIEPBOHAYANBHEIM IIPE/ICTABICHHUAM [0 OPTaHUYECKON XUMUH, METOIUKA DEIICHUS 3afaHui PA3HOr0 YpOBHS
cnoxHocTH (48 1wacos)

Crpoenne atoma. CTpoeHHE 3IEKTPOHHEIX 060I049€eK aToMOB HepBhx 20 s1ementos [ICXD
Iepronnyeckuii 3aKOH U MEPHONHYECKas CHCTEMA XUMHUIECKUX s1neMenToB J|.M. Meunneneesa

Crpoenne mMonexyn. Xumudeckas CBI3b: KOBAJICHTHAs (HEMONAPHAS, IONAPHAs), HOHHAS, METa/LTHYECKast.
BasenTHOCTE XUMHUECKHX 251eMeHTOB. CTEneHs OKUCIIEHH XUMUTUECKHUX dIIEMEHTOB.

Ilpoctele u crnoxusie Bemectsa. OCHOBHBIE KJIACCHI HEOPraHWYECKWX COemuHEHHE. HOMeHKIaTypa
HEOPTaHWYECKUX COCTHHEHHH.

XuMHYecKast peakius. Y CIOBUs ¥ NPU3HAKY IPOTEKaHHS XUMHUUYECKHX peaKnuil. XUMHAYecKHe yPaRHEHHS.
3aKOH COXpaHEHHs MacCHl BENIECTB.

Krnaccuuxanusd XEMHYECKHX PEaKiui [0 PasiidIHBIM [PU3HAKAM: KONWYECTBY M COCTABY HCXOIHBIX H
IIOIy9CHHBIX BEINECTB; W3MEHEHHIO CTENEHEN OKUCICHUS XWMHYECKHX OSIIEMEHTOB, MOIJIOMIEHUIO [
BBIIETICHHUIO SHEPTUH.

Brraucnenne MacCOBOH TONTH XUMHUYECKOTO SJIEMEHTA B BEIECTRE.

DIIEKTPONIMTEL i HEBIEKTPONUTEL. KaTHOHE! 1 aHKOHEL. DIeKTPOIUTHYECKAs JHCCOHAIHSA KUCIIOT, IeIoyuelt,
coneti (cpeqHux)

Peaxniny HOHHOTO 0OMEHA U YCIIOBUS UX OCYINECTRIICHNS.

XUMHAYECKHE CBOHCTBA OKCHUIOB: OCHOBHEIX, aM(BOTEPHEIX, KHCIOTHEIX.

XuMHYECKHe CBOMCTBA OCHOBaHUM U KHUCIOT.

XYUMHYECKHE CBOHCTBA aM(QOTEPHBIX THAPOKCUTIOB.

XuMu9ecKue CBOMCTRa conell (cpenHux)

XWMHUYECKHE CBOMCTBA IPOCTHIX BEIMIECTB HEMETAIIOB: TaJIOr€HOB, KUCIOPO/Aa, CEPEL.

XWMHYECKHE CBOMCTBa IPOCTHIX BEIIECTB HEMETAILIOR: a30Ta, hochopa, yriaepona, KpeMHu

HucTele BemecTBa 4 cMecH. IlpaBuna GezomacuHod paboTH B WIKONBHOM naGopaTopun. UenoBek B MEpe
BEIIECTB.

OKHCIUTENBHO-BOCCTAHOBUTENBHEIE peakiuil. OKUCIKUTETb ¥ BOCCTAHOBUTEND.

Brrarcnenne MaccoBOH HONIM pPacTBOPEHHOTO BEMIECTBA B pACTBOPE. DBBIUMCIEHHS IO XUMHYECKOMY
ypaBHeHwuto. (No21)

PacuETHbIE 3alaui. BRIUUCIICHUE MACCOBOHM [IONIM XAMMWYECKOTO 3JIEMEHTA B BCIECTBE, BBIUMCIICHUS 10
XMUMHUYECKOMY YPaBHEHHUIO C MCIOIL30BAaHMEM MaCCOBOH 0S¥ PACTBOPEHHOIO BEIMECTRA B pacTBope. (Nels,
21)

B3auMOCBs3b pa3IHdHBIX KJI2CCOB HEOPraHHYECKHX BEIMECTR. Peakuy HOHHOTO 0OMeHa.



XAMWYECKAE CBOWCTBA IMPOCTBIX BEIIECTB METAJUIOB: INENOYHBIX, INEIOYHO3EMENBHBIX, MAarHus # uX
coenuHEHNH, jKelie3a U ero COSIUHEHNUH, ATIOMUENS, 60 COSTHHEHHAN.

Orpenienenre XapakTepa CPEB! PACTBOPOB KACIOT 4 IIENoYel C MOMOIIBIO HHIHKATOPOB. KauecTReHHbIE
peakimu Ha aHuoHsI B pacteope (CI, Br,, I', S, SO, SO4*, NO3 -, PO4 ¥, CO3 >
$i03 2)

KauecTsennnie peakiuy Ha KaTHoHBI B pactope (NHy ¥, Na¥, K¥, Ca**, Mg?*, Fe**, Fe**, APP*, Cu®*, Zn")
Tlonygenne Tra3soo0pasHBIX BEIIeCTB. KauecTBEHHbIC pEeakiywy Ha ra3o00pasHble BEMEcTBa (KHUCIODOT,
BOJOPO, YITIEKHUCIEIH Ta3, aMMUAK)

]

lepBoHayanbHbie CBENEHMS 00 OPTaHMYECKMX BEIIECTBAX: HPENCTHHBIX W HENPENENLHEIX YIIEROIOPONaX
(MeTaHe, 5TaHe, STUJICHE, AllETUIICHE)

IlepBonavaneubie cBeneHns o0 OPraHMHYECKHX BEINECTBAX: CHHPTaX (METAHOIE, 3TAHOINE, TIHIEPUHE),
KapOOHOBBIX KHCIOTaX {(MypagvuHOoll, YKCYCHOH, CTEAPHEOBOMR).

bronorruecku BaKHEIE BEITECTBA: OEIIKY, JKUPEL, YTIEBOEL

Paznen BiirouaeT paboTy IO TPEHHPOBOYHBIM 32[2HWSM IJIS ONpPENENeHNs TOTOBHOCTH IIKOJBHHKOB K
3K3aMEHy 110 TOMY HJIM HHOMY pasfieiy C IMOCIEXYIOIMUM aHAIH30M U METOIHIECKHAME PEKOMEH TAIMAMH.

Pazpen 3. TecroBwiii npaxTuxym (18 uacos)
BxirodaeT HEOCPEACTBEHHO TECTHPOBAHKE ¥ paboTy ¢ OIaHKAaMK OTBETOB.

TemvaTuueckoe HNJIaHApOBaHME

No | Tema Bceero | IInasupyewmsie pesynsratet (YY)

/o JacoB '

1 Tema 1. 2 Onpenenutes MapimpyThl, B TOM UHCIE HHIHBHOYallLHBIE,
Ocobernoct  OI'3 1o IIOBTOpEHUsT u 3akpemieHus Tem. Ocobemmoctu OI'D,
XUMUH. KOIUMHUKATOD 3IIEMEHTOB COepKanus, cenubukanus Kumor

OI'D no xumuw, uaGOpMaionHse pecypesl OI'D;
HAY4WTCS HCIONB30BAaTh  pAa3iH4HBIE WCTOYHWKH IS
TIOJTyUEHHUSI XUMUYECKOH HHDOPMAIHT

2 | Tema 2.1 48 Hayqutcs ompenensTs lienu ¥ 3aadd HeSTENbHOCTH,
«EcrecTBenHOHay U Has BBIOMpATL CPENCTBA DealM3alydy LENH X IPUMEHITh HX Ha
IPaMOTHOCTEY IPaKTUKE,;

pa3EuaTh BEIECTBA Pa3HBIX KIACCOB MPOCTBIX H
CJIOXHBIX BEIIECTB, ONPEIENATh UX XMMHUECKHE CBOMCTBA, B
TOM 9HCIIE ¥ H3y9EHHBIX OPTaHUYECKUX BEIIECTB;

pa3IHuaTh 1o Ka4eCTBEHHBIM peaKumsIM
IIPEJIOKESHHBIE KATHOHBI U aHHOHBI,

OTKCHIBATh XWMHUYECKNHE peaknuu, HabiromaeMmble B
XOJie IEMOHCTPAMOHHOTO H J1ab0paTOpPHOTO IKCIEPUMEHTOB.

Jienath BBIBOIBI K3 PE3YJbTaTOR IPOBENEHHBIX
XUMWYECKUX 3KCIePHMEHTOB;

OOBSICHATH TEHETHUECKYIO CBSI3b MEXKIY BEIIECTBAMHU
Da3HBIX KIacCOB HEOPTaHWUECKUX BEILECTB;

CocTaBiaTh CcXeMy SNEKTpOHHOro OamaHca K
OKWCIUTEIEHO-BOCCTAHOBUTENHFHBIM  PEaKIIHsIM, IIPABUIHHO
PacCcTaBIATh KO3MGUITHEHTHI Ha OCHOBE COCTABIICHHOM CXEMBI,
OTIPENENSATH OKUCIUTENH i BOCCTAHOBUTED,

paCCUUTEIBATE MacCCOBEIE JOIH XUMHUYECKUX
3IIEMEHTOB B BEIECTBAX;

IIPOU3BOJAUTE  BBIUMCIEHHS 10  XHMHYECKOMY
YDaBHEHHIO  C  HCIOJIB30OBAHHEM  MacCOBOM  [ONH
pacTBOPEHHOTO BEIECTBA B PACTBODE.




(O8]

by

Tema 3 TecroBerit | 18 IlpaBuNBHOCTE  OLEHKHM  CBOUX
IPaKTHKYM. BLIIOJIHEHUY 32JJaHUH TecTa,

BO3MOXHOCTEH  mpu

ymenue 6e301ub0THO 3aM0IHATh OIaHKH.

KQHEHIEQPHO-TBMQTH“EECKOG NJAAHHPOBAHHE

No Tewma 3ausTus Hara Ipumeua
n/m nas | gakt HUS
Tema 1. Ocobennocerr OI'3 mo xumun (2 gaca)

1-2 | Ocobennoctr OI'D mo xumun. Komubukarop sneMeHTOB comepixaHud,
cnenupukamua Kumos OI'D mo xumwmu, nemoHCTpanuoHHBIH KUM,
uH(pOpMaIoHHbIE pecypcsl OI'D;

Tema 2. «EcTecTBeHHOHAYYHAS TPAMOTHOCTEY (48 1yacos)

3-4 | Ctpoenne atoma. CTpOEHHE 3JIEKTPOHHEIX 000JI0YEK aTOMOB HMepBHIX 20
snemenToB 1ICXD. Ilepuonudeckuil 3aKOH ¥ IEPHONUYECKAs CHUCTEMA
XxuMuyeckux snemMesToB .V, Menneneera

5-6 | Crpoenne Monexyn. XwuMHEdYecKas CBS3b: KOBaIEHTHas (HENONsApHAd,
NOJIIpHAsS ), HOHHAS, METAJUTHYECKAS.
BajieHTHOCTh XMMHUYECKHX 37eMeHTOB. CTEeNeHb OKUCICHUS XUMHHEECKHX
5JIEMEHTOB.

7-8 | IIpoctsie ¥ crnoxuble BemiecTBa. OCHOBHBIE KIACCHI HEOPTaHHYECKUX
coenrHenuH. HoMeHKNaTypa HEOpraHwyeCKuX COENUHEHHN.

9- | Xummdeckas peaknus. XUMHYeCKue ypasHeHus. KiaccuuKamus

10 | xuMu9eCKHX peaKIyil 0 Pa3IHYHBIM IPU3HAKAM: KOJIMIECTBY U COCTABY
WUCXOJHBIX ¥ IIOJ[y4YEHHBIX BEINECTB; U3MEHEHUIO CTEIEHEH OKWMCIIEHUS
XUMWYECKUK 3JIEMEHTOB, HOTVIOMIEHHUIO U BBIIEICHHIO SHEPTHH.

11- | Berauciaenue MaccoBOM OMM XUMUYECKOTO 3JIEMEHTA B BEIECTRE.

12

13- | DnexTpoauThl u HE3JIEKTPOJIUTEL. Kartuonsl u 2HUOHBI.

14 | SnexTponuTHYecKas OUCCOMUANIUS KUCTOT, [EN0Yel, CoNel (CpeIHIX)
Peaxnyiu HOHHOTO OOMEHA ¥ YCIOBHS WX OCYIINECTBIICHHUS.

15- | Xumugeckue cBOHCTBA OKCHIOB: OCHOBHAIX, aMPOTEPHEIX, KMCIOTHBIX.

16

17- | Xumudeckue CROMCTBA OCHOBAHMMN U KHCIOT.

18

19- | Xumudeckue CBOHCTBa aM(DOTEPHBIX THIPOKCHUIOB.

20

21- | XuMpdeckue CBOMCTBa coned (cpemuux). B3auMOCBS3h pa3NuUHbIX

22 | KJlaccOB HEOPraHWYECKUX BelllecTs. Peakiyy noHHOro oOMeHa.

23- | XuMHYECKHE CBOMCTBA NIPOCTHIX BEIIECTB HEMETAIOB: TajlOreHOB,

24 | xucnoponaa, CEPhL

25- | XuMHYECKHE CBOMCTBa IPOCTHIX BEIECTB HEMETAJUIOR: a30Ta, hocdopa,

26 | yriepona, KpeMHUSI

27- | UucTele BemecTBa U cMecH. [Iparuna Ge3omacHO paboThI B HIKOIBHOM

28 | nabopatopun. YenoBex B MUPE BEIIECTB.

29- | OKHUCTUTENHHO-BOCCTAHOBUTENBHEIE DEaKIIHH. Oxucnurens u

30 | BoccTaHOBHUTEND.

31- | BeluucieHHEe MacCOBOM JONM pACTBOPEHHOTO BEMIECTBA B PAaCTBOPE.

32 | Berucnenns 0o XUMHYECKOMY ypaBHEHH:0. (Ne21)

33- | PacuérHble 3aauy: BEIUUCIIEHHE MACCOBOH JTONTY XUMUYECKOTO 3IeMEHTa

34 | B BeImecTBE, BBIUKHCICHHS TII0 XUMHUYECKOMY  YPaBHEHHIO C
HCIIONIE30BAHUEM MACCOBOM TONU paCTBOpéHHOFO BEIIECTBA B pacTBOPE.

35- | XMMHUYECKHAE CBOHCTBA MPOCTBIX BEIIECTR METAJUIOB: IIENTOYHBIX,

36 | IMeNOYHO3EMEIbHBIX, MarHdsg M KX COENUHEHHM, JKejle3a M €ero
COEIMHEHNH, aJIFOMUHHUS, €T0 COSIMHECHIUH.

37- | OnpeneneHue xapakTepa CpeIbl PacTBOPOB KHCIOT H IIENodYed ¢




IOMOIIBIO HHMKATOPOB. KayecTBeHHEIE peakiuy Ha aHWOHBI B PACTRODE
(CILBr, 1, S*, SO5%, SO4*, NO3 ", PO4 ¥, CO3 %, SiO3 2')
KauecTrenHble peaknuu Ha kaTuoHsl B pacteope (NHs *, Na*, K*, Ca’",
Mg2+, F€2+, F€3+, A13+, Cu2+, anq'—).

39- | Ilonmyuenne r1a3000pasHBIX BEINECTB. KauyeCTBEHHEBIE pEaKMH Ha
40 | rasoo6pasHbie BemecTBa (KUCIOPOL, BOJOPO, YINIEKHCIBIH a3, aMMHUaK)
41- | IlepBoHauansHbIE CBEIEHHS 00 OPraHWYeCKUX BEIECTBAX: IPEIEIHHEIX i
42 | HempelenbHbIX YTIeBOIOpoax (METaHe, STaHe, STUIEHE, alleTHICHE)
43- | IlepBoHavaibHEIE CBENEHHS OO0 OpPraHWYECKWX BEIIECTBAX: CIHDPTAX
44 | (MeTaHOIE, STAHONE, IIMIEPHHE), KAPOOHOBEIX KUCIOTAX (MYPASLUHOT,

YKCYCHOMU, CTEapHHOBOM).
45- | PellieHue SKCNEPUMEHTANBHEIX 321349
50

Tema 3. Tecropbiii mpakTuky™m (18 yacos)

51- | JluarHoctudeckas pabota

(@)
(@]




