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IlosicHUTEIBLHASA 3aICKA

Bueypounas gearensHocts «llogroropka k OI'D MmO XHMHHM» npeaHasHadeH JUIs
oOyyaromuxcs 9 kiacca, BBIOpaBIIMX MIPEIMET XUMHH JUIA cjauu dK3aMeHa B popme OI'D u mutaHupyromumx
B JaJIbHEUIIEM U3y4eHHE XUMUU HAa TPOPUILHOM YPOBHE.

Ilenp maHHOrO Kypca — IMOJArOTOBKAa M IOJJIEP’KKA BBITYCKHMKOB 9 KJjlacca HIKOJIbI, MOMOLIb B
IPEOI0JICHUM KOTHUTHBHBIX, JIMYHOCTHBIX M IPOLECCYalbHBIX TPYAHOCTEH B MEPHOJ IOATOTOBKH K
IK3aMEHY.

Pe3ynpTaToM COBMECTHOH JesATeNbHOCTH oOydaromuxcs 9 kimacca W megarora OynyT SIBISTBCS
pe3yibTaThl IPOOHOIO TECTUPOBAHMS, @ B KOHEYHOM HUTOre — MTOroBas aTTecTalys oO0ydaroluxcs 10
OpeaMETy XUMUSL.

B cootBercTBHH ¢ TpeboBanusaMu DeepaabHOTO rocy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOTO O0IIero o0pa3oBaHMs BO3HHUKIA HEOOXOAMMOCTb B pPa3pabOTKe MpOrpamMmbl BHEYPOUHOMH
NeSITebHOCTH, MO3BOJISIOIIEH pacIIupUTh U YrIyOUTh CBOM 3HAHMS 110 XUMHH, C(HOPMHUPOBATH HABBIKU
UCCIIEI0BATEIbCKON J1eATEIIbHOCTH.

AKTyaqbHOCTh TPOTPAaMMBI CBSi3aHA C BO3MOYKHOCTBIO OOYYAroIIErocst BHIOpATh MPO(UIHHBIN
npeaMer o0ydeHHs B CTApIIMX KJIaccaxX HIIM M3MEHUTh CBOW BBIOOP. DK3aMEH MO XMMHHU TpeOyeT oT
0o0yyaroIuxcsi MHOTMX 3HaHMA M TOHATUH HE TOJBKO B OOJIACTH HEOPraHWYECKOH XUMHM, HO H
OpPraHMYeCcKON XMMUU; BIa/IeTh PAKTUYECKMMH HABBIKAMH U YMETh NPUMEHATh UX B JIPYrOH CUTYaIUH.
Banstus 1o BHeypouHoi aestensHoctd «lloarotoBka k OI'D Mo XUMUW» npeaHasHaueHbl Jis
TEOPETUYECKOM M MPAKTHUECKOW MOMOIIM B MOATOTOBKE K ['oCcynapCcTBEHHOM HTOrOBOM aTTeCTalMH.
3aHATUS OPUEHTHPOBAaHbl HA TMOBTOPEHHE, CUCTEMATH3alMI0 W YIIyOJIeHHOE M3y4YeHHE Kypca XUMHH
OCHOBHOM IIKOJIBI, @ TAK)KE HA MOJATOTOBKY oOydaromuxcs 9-x kiaccoB k OI'D u oOyuaromuxcs, KOTOpbie
BBIOMPAIOT XUMHUIO IS TabHENIIero o0y4eHus B npodurie.

B ocHOBe mporpamMMsbl JIEXKHUT CUCTEMHO-JESATEIbHOCTHBIN OX0/1, KOTOPBIM CO3/1a€T OCHOBY IS
CaMOCTOSITENIFHOTO YCIIEIIHOTO YCBOEHUS 00Y4arOIMMKCS HOBBIX 3HaHUH, YMEHUH, KOMIIETEHLIUH, BUJIOB
U CIIOCOOOB JIEATENFHOCTH M 00ECIEYNBAET COOTBETCTBHE NIEATEIHFHOCTH OO0YJAIOMIUXCSI UX BO3PACTY U
WH/IMBUIYAIbHBIM OCOOEHHOCTSIM. DMOIIMOHAIBHOE TIEPEKUBAHUE MTPOIIECCa OTKPHITHS SBISIETCSI OCHOBOM
MOTHBAIlMM K 3HAaHUSAM, CTHUMYJSTOPOM CaMOH YMCTBEHHOH IEATETbHOCTH B  JIOCTHXKEHHMHU IIeJiei
JUYHOCTHOTO, COIIMAJILHOTO U MTO3HABATEIBHOTO Pa3BUTHS 00YUaIOIIUXCSI.

[Tporpamma pa3paboTaHa Ha OCHOBE CIIEIYIOIINX HOPMATHBHBIX JTJOKYMEHTOB:

e  @enepanbublii 3akoH Ne273 @3 o1 29.12.2012 1. «O6 obpazoBanuu B Poccuiickoit Deaepannmy;



o @enepanabHBIN TOCYIaPCTBEHHBIM 00pa30BaTENBHBIA CTaHIAPT OCHOBHOTO OOIIEro 0Opa3oBaHUs,
YTBEp)KICHHBII nprkazoM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot 17
nexabdps 2010 r. Ne 1897;

e TpeboBaHUA K OCHAILEHHIO OOPa30BaTENILHOIO IPOLECCa B COOTBETCTBUU C COJAEPKATEIbHBIM
HalOJIHEHUEM  y4yeOHbIX  IpeAMETOB  (eepalbHOro  KOMIIOHEHTa  I'OCYIapCTBEHHOTO
00pa30BaTeNILHOTO CTAaHAAPTA, YTBEPKICHHBIN MpHUKa3oM MuHHCTEpCTBA 00pa3oBaHUSA U HAYKU
Poccuiickoit @enepanuu ot 4.12.2010 r. Ne986;
3aHATUS NPOBOIATCA UHIAUBUAYAJIbHBIE U TPYIIIOBBIE.

I]en» iporpamMMsl:

- IOATOTOBKA WU TOJJEpPXKKAa BBITYCKHUKOB 9 Kijacca IIKOJIBI, IIOMOLIb B IPEOJIOJIEHUU
KOTHUTHBHBIX, JINYHOCTHBIX M MPOLECCYATbHBIX TPYAHOCTEH B IIEPHOJ] MTOATOTOBKH K 9K3aMEHY .

3aodauu nporpaMMbl BHEYpOUHOH 1€ATEIILHOCTH 110 XUMHH:

OCBOCHHE BKHEHUIIIMX 3HAHUI 00 OCHOBHBIX NOHATHX U 3aKOHAX XMMUHU, XUMUYECKOH CUMBOJIUKE;

OBJIA/ICHUE YMEHHUSMHU HAOIIOJaTh XUMHUYECKHUE SBJICHUS, TIPOBOAUTH XUMHUYECKUN 3KCIIEPUMEHT,
IPOBOJUTH PAcYEThl HA OCHOBE XMMHYECKHX (POPMYII BEIIECTB M YPaBHEHUI XMMHYECKHX PEaKIuii;

pa3BUTHE II03HABATENIbHBIX HHTEPECOB U MHTEIUIEKTYaJbHBIX CHOCOOHOCTEH B MHpolecce
IPOBEICHUS] XUMHUUECKOT0 3KCIIEPUMEHTA, CaMOCTOSATEILHOTO MPHUOOPETEHNsI 3HAaHUI B COOTBETCTBUU C
BO3HHUKAIOIIMMU JKU3HEHHBIMH MTOTPEOHOCTSMHU;

BOCIIUTAHHE OTHOIICHUS K XWMHUH Kak K OJHOMY H3 (yHIAMEHTAIBHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00II[eueI0BEeYeCKOM KyIbTYphl; IPUMEHEHHUE MOTYYEHHBIX 3HAHUN U YMEHUH
JUISL UCTIOJIb30BAaHUS B HECTAHJAPTHON CUTYallUH.

IInanupyemble pe3ybTaThl

Ha 3ansATHSAX BHEYPOUHOU JESATENbHOCTH «MHp XUMHUMY 00yJaroLIrecs TOMOIHAT CBOU 3HAHUSA O
XMMHUH, TTOBBICAT CBOM YPOBEHb TEOPETHUECKOW U SKCIEPUMEHTAIBHON MOATOTOBKH. 3aHATHS MPU3BaHbI
npoOyIUTh Y YYalIUXCsl MHTEPEC K XUMHUYECKOM HayKu, CTUMYJIMPOBAThH JajbHENIIee N3yuyeHHe XUMUU.
Xumuueckue 3HaHus, chopMUPOBaHHBIE HA BHEYPOUHBIX 3aHATHIX, TOMOTYT 00 YUJaIOIIMMCS B TIOATOTOBKE
K 9K3aMEHY 10 XMMHH U B JaJIbHEHIIIEM OCO3HAHHO BBIOpATh HallpaBiieHHe IPO(UILHOTO 00y4EHUs.

IIpeaMeTHBIMU pe3yabTATAMM OCBOCHUS IPOTPAMMBI SBJISIOTCS:

- B TO3HAaBaTeNbHON c(epe: OMMChIBATh JEMOHCTPAIL[MOHHBIE M CAMOCTOSITENILHO MPOBEIACHHBIE
9KCHEPUMEHTBI, UCIIONB3Ys A 3TOr0 PYCCKHH SA3bIK M SA3bIK XMMHUH; HAOIIOAATh JEMOHCTPUPYEMbIE U
CaMOCTOSITEITLHO TTPOBOIUMBIE OIBITHI, XHMUYECKHE PEAKIINH, TPOTEKAIOINE B IIPUPOJIE U B OBITY;

- B [ICHHOCTHO-OPUEHTAIIMOHHOM cepe: CTPOUTH CBOE MOBEACHNUE B COOTBETCTBUU C IPUHILIUIIAMU

OepeKHOr0 OTHOILIEHUS K IIPUPOJIE;



- B TPYJI0BOH cdepe: MIaHUPOBaTh U OCYLIECTBIATh CAMOCTOSTENBHYIO pabOTy IO TOBTOPEHHUIO U
OCBOCHMIO TEOPETUYECKON 4acTH, INIAHUPOBATh U IMPOBOAUTH XUMHUUYECKUI DKCIIEPUMEHT; UCIIOJIb30BaTh
BEILECTBA B COOTBETCTBUHU C UX IIPEIHA3HAYECHUEM U CBOMCTBAMU;

- B c(epe O€30IIaCHOCTH KHU3HEAEATEIbHOCTH: OKa3bIBaTh INEPBYI0 MOMOIIbL IPU OTPABICHHUSX,
0’KOTax U JIpYTuX TPaBMax, CBA3aHHBIX C BEIIECTBAMU U JJaOOPATOPHBIM 00OPYOBAHUEM.

JIMYHOCTHBIMH Pe3yJbTATAMHU SBIISIIOTCA:

- B ICHHOCTHO-OPHEHTAIIMOHHOH Chepe — TyBCTBO TOPJIOCTH 32 POCCUHCKYIO HAYKY, OTHOILICHHE K
TPYAY, LEJICYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TPYyIOBOH c¢epe — IOTOBHOCTh K OCO3HAHHOMY BBIOOpY JasibHeiied oOpa3oBaTelbHOU
TPAEKTOPUHU;

- B TO3HABaTeNbHOU cdepe: MOTHUBAIUSA YYCHHS, YMEHHE YIPAaBIATh CBOCH IMMO3HABAaTEIbHOU
JESATEIIBHOCTH.

MeTtanpeaAMeTHBIMH Pe3yJIbTATAMM SIBJISIFOTCS:

- BJIAJICHWE YHHMBEPCAJIBHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMH JIESTeLHOCTH: HaOJII0IeHuE,
U3MEpeHne, IKCIIEPUMEHT, y4eOHOE HCCIIE0BaHHUE;

- YMEHUE reHepupoBaTh UIEH, ONIPEEIIATh CPEACTBA, HEOOXOAUMBIE Ul UX pealu3aluu;

- YMEHHE OIpeNesATh LeMd M 3aJaud AEATeNIbHOCTH, BBIOMpATh CPEJCTBA peau3aluy LEeIu U
IIPUMEHSATH UX Ha IIPAKTHKE;

- UCII0JIb30BATh PA3JIMYHBIC UICTOUYHHUKU IJIS ITOJTYUCHUA XUMHYECKOM HHq)OpMaIII/IH.

OcBoeHne MporpaMMbl BHEYPOYHOH JAEATENHHOCTH OOYYAIOIMIMMHUCS TIO3BOJHT IOJIYYHTH
CIICAYIOIINE PE3YIIbTaTHI:

B cgpepe pazeumus 1uuHOCMHBIX YHUGEPCATILHBIX YUEOHDBIX OCHCMEUIL 6 PAMKAX:

1. Koenumugnozo komnonenma 6yoym cghopmuposansi:

- OCHOBBI COIMATHHO-KPUTHYECKOTO MBIIIICHUS, OPHEHTAIMsI B OCOOCHHOCTSAX COIMAJBbHBIX
OTHOIIICHUN M B3aMMOJACUCTBHUH;

- 9KOJOTMYECKOE CO3HaHME, MPU3HAHUE BBICOKOW IIEHHOCTH KM3HM BO BCEX €€ MPOSIBICHUSIX;
IpaBUJI ITOBEJICHUS B YPE3BbIUAHHBIX CUTYAIUIX.

2. lJennocmno2o u 2MOYUOHANLHO20 KOMNOHEHMOE 6y0em chopMuposana:

- TOTPEOHOCTH B CAMOBBIPAKCHUN U CaMOpEATU3aIliH, CONMAITBHOM TTPU3HAHUH.

3. [leamenvnocmnozo komnonenma 6y0ym cqpopmuposamvi:

- YMEHHE BECTH IUAJIOT Ha OCHOBE PAaBHONPABHBIX OTHOLIEHUH U B3AUMHOTO YBRKEHUS U IPUHSATHS,

- YCTOMUYMBBIA MO3HABAaTENbHBI MHTEpPEC M CTAHOBJIEHHE CMBICIOOOpasytomel (yHKIUN

IIO3HABAaTCJIBbHOT'O MOTHBA,



- TOTOBHOCTH BBIOOpA MPOGUILHOTO 00pa30BaHMS.

2. Ob6yuarouuiics NOIyIUTh BO3MOKHOCTH U (DOPMUPOBAHHMS:

- BBIPQ)KCHHOM yCTOMYMBON y4eOHO-TTO3HABATEIbHON MOTHBALIMY U HHTEpPECA K YUCHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTAHUIO.

B cehepe pazeumusn pecynamusHvlx yHUBEPCATbHBIX YUEOHBIX 0CUCMEUI 00y UalouWuIica

1. HayuuTcs:

- 1IeJIETI0JIaraHMIo, BKJIIOUasl IOCTAHOBKY HOBBIX 1i€JIel, IpeoOpa3oBaHue IPAKTUUECKON 3a/1aui B
MO03HABATEJIbHYIO;

- CaMOCTOSITENIbHO aHAIU3UPOBATh YCIOBHUS JOCTHIKEHHUS LEIM Ha OCHOBE ydeTa BbIIECIIEHHBIX
YYUTEIIEM OPUEHTHPOB JCHCTBUS B HOBOM y4eOHOM MaTepHale;

- IJIJAHUPOBATh YT JOCTHXKEHUS LEJIEH.

2. [Tony4uTh BO3MOKHOCTh HAYYUTHCS:

- CaMOCTOSTEIbHO CTABUTh HOBBIE YU€OHBIC [IEIH U 33]1a4H;

- IpY IUIAHUPOBAHUM JOCTHKEHMS LIE€JEH CaMOCTOSITENIbHO U a/IeKBATHO YYUTHIBATH YCJIOBUS U
CPEICTBA UX JOCTUKECHMUS.

B cpepe pazeumus KOMMYyHUKAMUBHBIX YHUBEPCATbHBIX YHUEOHBIX 0eliCMEUN 00yYarowuiica

1. Hayuurcs:

- aJICKBATHO MCII0JIb30BaTh peyb JUIsl JIAHUPOBAHUS U PETYIIALIUU CBOEH J1€ATENbHOCTH;

- a/IEKBAaTHO MCII0JIb30BaTh PEUEBbIE CPEJICTBA [l PEILICHUS PAa3IMYHbIX KOMMYHUKATUBHBIX 3a71a4;
BJIQ/IETh YCTHOM U MUChMEHHOM PEUbl0; CTPOUTHh MOHOJIOTMYECKOE KOHTEKCTHOE BHICKA3bIBAHHE;

- OpPraHM30BBIBATH U IJIAHUPOBATh YU€OHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- UHTETpUpPOBATHCS B TPYIIYy CBEPCTHUKOB M CTPOUTHh NPOAYKTHBHOE B3aMMOJEICTBHE CO
CBEPCTHHUKAMH U B3POCIIBIMHU.

2. I[lony4nTh BO3MOKHOCTb HAYUUTHCSL:

- OpaTh Ha ce0s UHUIIMATHBY B OPTaHU3aI[M COBMECTHOIO AEUCTBUS;

- OKa3bIBaTbhb MOAACPIKKY U COI[CI;'ICTBHG TEM, OT KOT'O 3aBUCHT JOCTHIXXCHUC IICIIN B COBMECTHOH

NEeATEILHOCTH.

B cghepe pazeumus noznasamenbHovlx yHUGEPCANbHBIX YUEOHBIX Oeiicmaeuil 00yuarouuiics

1. HayunTcs:
- IPOBOJUTH HAOIIOACHUS U HKCIIEPUMEHT MOJT PYKOBOJICTBOM YUHTEIIS;

- OCHOBaM pcajin3aiun HpOGKTHO'HCCHG}IOB&T@HBCKOﬁ JACATCIIBHOCTH,

- OCYUICCTBIIATDH pacmeeHHHﬁ IIOUCK I/IH(I)OpMaI_[I/II/I C HUCIIOJIb30BAHHUEM PECYPCOB OMOINOTEK U

WHrepHerTa.



2. [Tony4uT BO3MOXKHOCTh HAYYUTHCS:

- CTaBUTH MPOOIIEMY, APTYMEHTUPOBATH €€ aKTyalbHOCTb;

- CaMOCTOATCIIbHO IMPOBOAWUTL HMCCICAOBAHHA Ha OCHOBC NPUMCHCHHA MCTOJOB Ha6JIIOI[eHI/I$I u
JKCIIEPUMEHTA;

- BBIJIBUTATh THIIOTE3bI O CBSA3SIX U 3aKOHOMEPHOCTSX MPOIIECCOB;

- OPraHU30BaTh UCCIIEA0BAHUE C LIEJBIO IPOBEPKU FMIIOTE3bI;

- ACJIaTh YMO3AaKJIIOYCHUS U BBIBOABI HA OCHOBC apryMCHTALIUU.

[Iporpamma BHeypouHoil naestensHoct no xumum «l[loaroroska xk OI'D mo Xxumun»

paccunTada Ha ydammuxcs 9 kimaccoB (17 gaca).

Conep:xanue NporpaMmabl.
BHEYPOUHOIi AesiTenbHocTH o xumun «Ilogroroska k OI'D Mo XxuMumn»

[Iporpamma 3aHATHII COCTOUT U3 TPEX Pa3EIOB:
1. Oco6ennoctr OI'D Mo XumMuwu.
2. [loBTOpeHue u yriryoieHrue TeOPETUUECKOro MaTepuasia, METOIMKa PEIIeHUs 3aJaHui pa3HOTO
YPOBHSI CJIIOKHOCTH.
3. Beimonnenue uccnenoBarensckoi yactu OI'D (24 3aganue).
OcHoBHOE co/lep:KaHue

Pasznea 1. Ocodennoctu OI'D o xumuu B 2024-25r. — 1
— KOAU(UKATOP JIIEMEHTOB COACP>KaHUS

— cnerudukarnus Kumor OI'D nmo xumun

— uHdopmarmorHsie pecypcsl OI'D

Paspen 2. «[Toaroroska k OI'D M0 XMMHUN» — TeOpETHYECKHMI MaTEpHall [0 HEOPraHUYECKOM
XUMHAU W TIEPBOHAYAIBHBIM TIPEJICTABICHHUSM 10 OPraHWYECKOH XMUMHH, METOJIMKA pEIIeHUsS 3aTaHui
Pa3HOro YpOBHS CIOKHOCTH — 134.

Crtpoenue atoma. CTpoeHHe AIEKTPOHHBIX 000JI04eK aTOMOB 1epBbIX 20 anementoB [ICXD

[lepuonnyeckuii 3aK0H 1 EpUOJUUECKAs CUCTEMa XUMHUYecKuX 31emMenToB [I.M1. MenneneeBa

Crpoenne wmonekyn. XUMHUecKas CBA3b: KOBAJICHTHAas (HEMOJsIpHAs, TMOJspHasi), WOHHas,
MeTaJlTn4ecKasl.

BaneHTHOCTh XUMUYECKUX JIeMEHTOB. CTETeHb OKUCIICHUSI XUMUYECKUX DIIEMEHTOB.

IIpoctble u cnoxHbie BenecTBa. OCHOBHBIE KJ1acChl HEOPraHMUeCKUX coeinHeHnit. Homenkmnarypa
HEOPTraHMYECKUX COCTMHEHUH.

XuMudeckasi peakius. YCIOBHs M MPU3HAKK MPOTEKAHUS XUMUYECKUX peakuuid. XUMHYECKHe
ypaBHEHHs. 3aKOH COXPAHEHUS MacChl BEIIECTB.

Knaccudukanus XUMUYECKHX peaklIuid MO pPa3IUYHBIM TMPU3HAKAM: KOJIUYECTBY U COCTaBY
UCXONHBIX W TIOJYYECHHBIX BEIIECTB; W3MEHEHHWIO CTENEHEW OKHUCIICHUS XWMHYECKHX JJIEMEHTOB,
HOTJIOIIEHHIO U BBIJICIIEHUIO SHEPTUH.

Brruucnenne MaccoBOM 101 XUMHYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEeKTPOIUTHI U HERNEKTPOIUTHI. KaTHOHBI ¥ aHMOHBI. DIEKTPOJIUTHYECKAs TUCCOLUAIHS KUCIIOT,
nienoueH, cone (CpeaIHux)

Peakiium HOHHOTO OOMEHA M YCIIOBUS UX OCYIIIECTBIICHUSI.

XUMHUYECKHE CBONCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.



XHWMHYECKUE CBOMCTBA OCHOBAaHUM U KHCIIOT.

XUMHUYECKUe CBOMCTBAa aM(OTEPHBIX THAPOKCHIOB.

XUMHYECKHE CBOMCTBA CoJiel (CpEeIHUX )

XUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB HEMETAIOB: TaJOT€HOB, KUCIOPO/a, CEPHI.

XUMUYeCKHE CBOMCTBA IPOCTHIX BEIIECTB HEMETAIIIOB: a30Ta, Gpocdopa, yriaepoaa, KpeMHHS

Uwucteie BemecTBa U cMecu. [IpaBumiia 6e3onacHoi paboThI B MIKOIBHON Taboparopun. YemoBek B
MUPE BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiini. OKUCIUTENb U BOCCTAHOBUTEI.

Boruncnenne MaccoBod oM pacTBOPEHHOIO BeElIECTBA B pacTBope. Boprumcinenus 1o
XUMHUYECKOMY ypaBHEHHUIO. (Ne21)

PacuérHble 3ajaun: BEIYUCIEHUE MaCCOBOM 10JIM XUMUYECKOTO 3JIEMEHTA B BEILIECTBE, BEIUMCIICHUS
M0 XUMHUYECKOMY YPaBHEHHUIO C MCIOJIb30BAHMEM MAaCCOBOM JI0JM PacTBOPEHHOTO BEIIECTBA B PACTBOPE.
(Nel5, 21)

B3anMocBsI3b pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB. Peakimm noHHOTro 0OMEeHa.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: IIEJIOYHBIX, IIEJIOYHO3EMENIbHBIX, MAaTHUS U
HUX COSIMHCHUM, KeJie3a U €r0 COCAUHCHUN, aJIOMHHHMS, €TI0 COSANHCHUM.

Omnpenenenue XxapakTepa Cpelbl pacTBOPOB KHUCIOT U IIEJIOYEH € MOMOUIbI0 WHAMKATOPOB.
KauectBennbie peakiiuu Ha annoHsl B pactsope (CI, Br, I, S%. S03%, SO4%, NO3 ~, PO4s ¥, CO3 2,

Si0s %)

KauecTBeHHbIe peakiuy Ha Katnonsl B pacteope (NH4 ¥, Na*, K*, Ca2*, Mg?*, Fe?*, Fe*, AI¥*, Cu?*,
Zn2+)

[Toydaenne ra3000pa3HBIX BemiecTB. KadecTBEHHBIE pEaKIMM Ha Ta3000pa3HbIC BEIICCTBA
(KUCIOpoad, BOAOPO/I, YITIEKHUCIBIA ra3, aMMHaK)

[lepBonavasibHble CBeEeHUA 00 OpPraHMYECKUX BEIIECTBAX: IMPEACIbHBIX M HEMPEeIeTbHBIX
yIIeBOIOpOAax (MeTaHe, 3TaHe, STUJICHE, alleTUIICHE)

[lepBonavasibHble CBEIEHHS OO0 OpPraHMYECKMX BEIIECTBAX: CHHUpPTax (METaHOJE, 3TaHOJE,
[IIMLIEpUHE), KApOOHOBBIX KUCIIOTAX (MYpasbuHol, YKCYyCHON, CTEapUHOBOM).

Pazgen Bkmrouaer paboTy 1O TPEHUPOBOYHBIM 3aJaHUSIM [UJISl  ONPEIEICHUS TOTOBHOCTHU
HIKOJIFHUKOB K AK3aMEHY IO TOMY WJIM MHOMY pa3liely C MOCIEIYIOIIUM aHaTU30M U METOJUYECKUMU
PEKOMEHIalUSIMHU.

Pa3nen 3. Boimosinenne uccienoBarenbekoi yactu OI'D ( 24 3amanue). - 3 yaca

Pazgen BrimtouaeT mpakTUYecKyro paboTy oOydaromuxcs mo 24 3a1aHuro.

TemaTuueckoe IJIAHUPOBAHHUE

Ne | Tema Bceero | [Tnanupyemsie pe3ynbTatsl (YY)

n/n 4acoB

1 | Paznen 1. Ocobennoctn OI'D | 1 3naer ocobenHoctu OI'D  2022-23r., koguduKaTOp
o xumuu B 2022-23r. AJIEMEHTOB cojiepkanus, cnienudukanus Kumos OI'D mo

XUMHH, HH(HOpMaIMOHHbBIE pecypcsl OI'D;
HAyYUTCS WCIOJB30BaTh pPa3IMYHbIC HWCTOYHHKHU IS
MOJTyYeHUs] XUMUYECKON nH(pOpMaIiu




Pasznen 2. «lloaroroska k
OI'D o xumMun»
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Hayuutcs  ompemenars uenm W 3agadyud
JIeATeTLHOCTH, BBIOMpATh CPEACTBA peaiM3alliy LEeTu U
MPUMEHSTh UX Ha IIPAKTHKE;

pasnnuaTh BEIIECTBAa Pa3HBIX KJIACCOB MPOCTHIX U
CIOXKHBIX  BEIIECTB, ONPEAENATb HX XUMHUYECKHE
CBOMCTBAa, B TOM YHCJI€ M H3YYEHHBIX OPraHUYECKUX
BCIICCTB;

paznuyaTh 1o KAUeCTBEHHBIM  PEAKIUSIM
MPEAJIOKEHHBIC KATHOHBI U AaHUOHBI,

OIHCHIBATh XUMUYECKHE PEAKINH, HAOII01aeMbIe
B XO0J€ JEMOHCTPAIlMOHHOTO W  J1abopaTopHOTO
AKCIIEPUMEHTOB.

JienaTh BBIBOJBI W3 PE3YJbTaTOB IPOBEIEHHBIX
XUMHUYECKUX IKCIIEPUMEHTOB;

OOBACHATH TEHETUYCCKYIO CBSI3b MEXIY
BEILECTBAMH PA3HBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

CocTaBiaTh CxXeMy DJJEKTPOHHOTO OallaHca K
OKHCIIUTECILHO-BOCCTAHOBUTEILHBIM peaKkiusm,
MPaBUIBLHO PACCTaBIATh KOA(POUIIMEHTHI Ha OCHOBE
COCTABJICHHOM CXEMBI, OMNPEIEIATh OKHCIUTEIb U
BOCCTAHOBHUTEID;

paccUMThIBATH MAacCOBBIE JOJM XUMHUYECKUX
2JIEMEHTOB B BEIECTBAX;

MPOU3BOJIUTh BBIYHUCICHUS [0 XHUMHYECKOMY
VpPaBHEHHUIO C  HCIOJB30BAHHMEM  MAacCOBOM  JIONIU
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Pasnenr 4. Brimonxenune
HUCCJIENOBATENBCKON  4acTHU
OI'D ( 24 3apanue).

Hayuurcs  ompenmenars nmenu W 3a0a4yu
JESITEIbHOCTH, BBIOMPATh CPEICTBA peaju3aluu LeId U
MIPUMEHATH UX Ha IPAKTHUKE;

WCIIOJIb30BaTh PA3JIMYHBIE WCTOYHUKU JJIA TIONYyYEHHS
XUMHUYECKON MHPOpMAIUH;

Hay4YUThCsl aJEKBATHO HCIIONb30BATh PEUYEBBIC
CpeacTBa ISl PEUIEHUs PAa3IUYHBIX KOMMYHHKATHBHBIX
3a/1ay;

dhopmupoBanue BBIPAKEHHOU YCTOMYHBOM
yueOHO-TT03HABATEIbHON MOTHBAllMU M HMHTEpeca K
YUEHHUIO;

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHeiIen
00pa3zoBaTebHON TPACKTOPHH.

HaydyuTcs  paboTaTh C  peakTUBamMH u
71a60paTOPHBIM 000PYTIOBAHUEM

Kaneﬂnapﬂo-TeMaanecxoe NJJAHHPOBAHUEC

No

/1

Tema 3aHaTus

[Hara [Ipumeuanus

IJ1aH ¢bakt

Pa3nen 1. Oco6ennoctu OI'D mo xumum B 2022-23r. (1 4ac)

3

| OcoGennoctr OI'D no xumuu B 2022-23r. | 15.09 ] ]




KouuKaTop 3JIEMEHTOB coJiepKaHus,
cnemupukanus KumoB OI'D mo  xumwum,
JEMOHCTPALIMOHHBIN KM 2022r.,
nH(popMannonHsie pecypcsl OI'9;

Pasnen 2. «ITogroroska k OI'D mo xumumn» (13 gaca)

Crpoenne aroma. CrpoeHue 2eKTpoHHBIX | 22.09

ob6onouek aromoB mnepBbix 20 anmementoB [1ICXD.

[Iepnonnueckuil 3aKOH U IIEpUOANYECKAs CUCTEMA
xuMu4eckux diaemenToB .M. MenaeneeBa
Ctrpoenue  Mojekyn.  XHUMHUYECKass  CBSI3b:
KOBaJICHTHAs (HEMOJIApHAas, IMOJsSpHAas), MOHHA,
METaJTHYecKasl.
BanentHocTh XMMHYECKHX 3JeMeHTOB. (CTeneHb
OKHCJICHMS XUMHYSCKUX 3JICMCHTOB.

IIpocTrie Hu CIIOJKHEBIC BEILIECTBA.
OcCHOBHBIE KJIACCHl HEOPTAaHUYECKUX COCAMHEHUM.
HoMeHKki1aTypa HEOpraHM4ecKux COeIMHEHUN.

Xumnueckass — peaknus.  YcnoBus  u | 29.09

IIPU3HAKA TPOTEKaHUS XUMHYECKHUX pEaKLUi.
XUMUYECKHE YpaBHEHMs. 3aKOH COXpaHEHMs
MacChl BELIECTB.

Knaccudukanus XuMHuecKux peakuui mo
pa3IMYHBIM IIPU3HAKAM: KOJIMYECTBY U COCTaBY
HCXOJHBIX W IIOJYYEHHBIX BEIECTB; U3MEHECHUIO
CTCIEHEH OKHUCIICHUS XUMUYECKUX DJIEMEHTOB,
IIOTJIOIICHUIO U BBIACIICHUIO SHEPTUU.

Beruucnenue MaccoBOM J10JIA
XUMHYECKOT'O AJIEMEHTA B BELIECTBE.

DAEeKTPOIUTHI U HedIeKTpoauTsl. Katnons! | 6.10
W aHHWOHBI. DIIEKTPOIUTHYECKAs] JIHCCOIUAIIS
KHCIIOT, IIeNIoueH, conel (CpeaHux)

Peaknimn MOHHOTO OOMEHA M YCIIOBHS WX
OCYILECTBIICHHUS.

O6opynoBaHue
TP

XUMHYECKUE CBOWCTBa okcugos: | 13.10
OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.

XuMuueckne cCBoicTtBa ocHoBanuii u | 27.10
KHCJOT.

Xumnueckue — coictBa  am¢orepnsix | 10.11
THIPOKCHUIOB.

10

XuMuyeckue cBOicCTBa coned (cpennux). | 17.11
B3aumocBs3b pa3IMIHBIX KJIaCCOB
HEOPraHMYECKUX BEIIEeCTB. Peakiuu HOHHOTO
oOMeHa. (Ne22)

11

XUMHYEeCKHEe CBOMCTBA MPOCTHIX BemiecTB | 24.11

HEMETaJIOB: TAJIOTEHOB, KUCIOPO/Ia, CEPHI.
XVMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
HEMETaJUIOB: a30Ta, ocdopa, yriepoaa, KpeMHUS

10



12 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 8.12
peaknuu. OKHCIUTETh U BOCCTAaHOBUTEND. (Nel4,

20)

13 Brruncnenue MacCOBOU nonu | 15.12
pPacTBOPEHHOTO BELECTBA B pacTBope.
Beruncnenuss 1O XMMHYECKOMY  YPaBHEHHIO.

(Ne21)

PacuérHbic 3amaun: BEIYMCICHUE MaCCOBOM
JIOJIM  XMMHYECKOro JJIEMEHTa B  BEIECTBE,
BBIYUCIICHHUA I10 XI/IMI/I‘-IGCKOMy ypaBHeHmo C
HCIOJIb30BAHUEM MACCOBOM J0JIM paCTBOPEHHOTO
BeulecTBa B pactBope. (Nel5, 21)

Pasnen 4. Bemmonnenue uccienoBarenbekoit yactu OI'D (24 3amanue).
(3uaca)

27- | OTpaboTKa HABBIKOB IPOBEIEHHs MpakTH4eckou | 22.12,23.12
28- | yacTtH
29-
30

MarepuanbHo-TexHu4eckoe oGecnieyenue 1. KaOuner Ui 3aHATHIl COOTBETCTBYET TpeOOBaHUSAM
CanlluH 2.4.4.3172-14 «CaHuTapHO-3IUIEMHUOJIOTHYECKHE TPEOOBAHMS K YCTPOUCTBY, COJEPKAHUIO U
OpraHu3aluy pexxuma paboThel 00pa30BaTENbHbIX OPraHU3aLUi JOMOJHUTEIBHOIO 00pa30BaHus 1eTei» 2.
O6opynoBaH#e: KOMIBIOTEP, BUICOIPOCKTOP, HHTEPAKTHBHAS JOCKA, TA0JIMIla XUMUYCCKUX JJICMEHTOB
J.W. MenneneeBa, Tabnuua pacTBOPUMOCTHU KHUCIIOT, OCHOBAaHHUH M COJICH, 3JIEKTPOXUMUYECKUH Pl
HaMpsDKEHUsT MeTauioB, Tabnuna «uaukatopsl», jgabopaTopHOe 00OpyAOBaHHE KaOWHETa XHMUHU.
Criucok nH(pOpMaIMOHHBIX PECYPCOB

Cnucoxk gaurepatrypsl s mnegaroroB 1. OI'D-2023. Xumwus. J[Jooporun [[. HO. Tumossie
9K3aMeHalMoHHble BapuaHThl 30 BapuantoB. OUIIN. — M., HaumonamsHoe oOpa3oBanue, 2022. 2.
Kyssmenko H.E., Epemun B. B., [Toniko B.A. Hauana xumun. — M., Ox3amen, 2002. 3. bpayn T., Jlemeii
I'1O. Xumus B nentpe Hayk. — https://obuchalka.org/2012090466779/himiya-v-centre-nauk-chast-1-
braunt-lemei-g-u-1983.html 4. Meronuueckass pa3paboTka Mo (OPMUPOBAHUIO ECTECTBEHHOHAYYHOU
IPaMOTHOCTH Ha ypoKaxX XMMHH M Ha BHEYpOUHbIX 3aHATUAX. CTyk A.B. 2022. 5. 3y6oBuu E.H. Xumus.
Pemenue 3anau nossieHHOH ciokHocTH. — M., HTepnipeccepsuc, 2004. 6. [Tak M.C. Anropurmuka npu
nzydenuu xumuu. — M., BJIAZIOC, 2000.

Cnucok Jurteparypa aiasa yuammuxcs 1. Kysemenko H.E., Epemun B.B. Xumwusa. 2400 3amau mns
IIKOJIBHUKOB U MOCTYyMNaroIuX B By3bl. — M., [Ipoda, 1999 (1 Bce nocneayromue uznanus). 2. KyzsMeHko
H.E. n np. Hagama xumun. — M.: Dx3amen, 2005. 3. OI'D3-2024. Xumus. Jlooporun JI. 1O. Tumoskie
9K3aMeHalMoHHble BapuaHTel 30 BapmantoB. OUIIM. — M., HaumonampHoe o6pazoBanue, 2024.
DnekTpoHHbIE oOpa3oBarenbHbie pecypchl 1. http://college.ru/himiya/ 2. http://college.ru/himiya/ 3.
http://him.1september.ru/ 4. http://school-sector.relarn.ru/nsm/ 5. http://www.hij.ru/ 6.
http://chemistry.narod.ru
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