MHUHUCTEPCTBO NPOCBEIEHUSI POCCUIICKOU ®EJEPALINUA
MunucrepeTBo o611ero u npogeccuonanbHoro odbpaszosanus Pocrosekoii
obnacTn

otaes oopasoBannsa Aamunuctpanuu Kamenckoro paiiona

MBOY Bumneseukas COII

PACCMOTPEHO COI'JTACOBAHO
PykoBoagutens HIMO 3amMecTuTeNb IUPEKTopa
C//.; o BP /
4 Knumenko E.A. J//
ITpotoxon Nel HOFp?/HOBa BIL [lpuxaife9
ot «30» 08 2024 r.

ITpotokoma Nel
oT «30» 08 2024 r.

PABOYAS ITPOTPAMMA

o BHeypO‘lHOﬁ AeATCJIbHOCTH

«HOHBIH XUMHK»
Ha 2023-2024 y4ye6HbIii rog

9 Knacc

x.BuinneBeuxkuii 2024



TlosicHuTEIBLHASA 3aIMCKA

Bueypounast nesrenbHoCTh «FOHBIH XUMHUK» IpenHazHadyeH A oOydarommxcs 9 Kkiacca,
BBIOpABIIMX TMpPEAMET XUMHM IS caadd sk3ameHa B (opme OI'D u 1utaHupyromux B AajbHEHIIEM
U3y4eHHE XMMUU Ha IPOQHILHOM YpPOBHE.

Ilens naHHOrO Kypca — MOATOTOBKA M IOJAJIEP’KKA BBITYCKHMKOB 9 Kilacca IIKOJBI, IIOMOIIb B
IIPEOJOJICHUY KOTHUTHBHBIX, JUYHOCTHBIX M IPOLECCYANBHBIX TPYAHOCTEM B IEPUOJ IOArOTOBKH K
IK3aMEHY.

Pe3ynpTaToM COBMECTHOH nesTenbHOCTH OOydaromuxcs 9 kiacca um meparora OynayT sIBISTbCA
pe3yabTaThl IPOOHOTO TECTUPOBAHMS, @ B KOHEYHOM HUTOTE — MTOTOBas aTTECTalMs OOYJaroIIUXCs 10
IIpeIMETy XUMHUSL.

B coorBerctBUM ¢ TpeOoBanusamMu DepepadbHOrO TOCYIApPCTBEHHOTO 00pa30BaTENbHOTO
CTaHJapTa OCHOBHOTO 00Iero oOpa3oBaHUS BO3HMKJIA HEOOXOJMMOCTh B pa3pabOTKE HPOTrpaMMBI
BHEYPOYHOH JESITEIBHOCTH, TIO3BOJIAIONIEH pAacHIMPUTh W YIIIYOUTh CBOM 3HAHUS 10 XHMUH,
c(OopMHPOBATH HABBIKU MCCIIEI0BATEIBCKON J1€ATEILHOCTH.

AKmyanbHocms TIPOTPaMMBI CBSI3aHA C BO3MOYKHOCTBIO OOYYaroIIErocsi BHIOpaTh MPO(UITBHBIN
npeaMer o0ydeHMs B CTapIIMX KJlaccaxX WJIM M3MEHUTh CBOM BBIOOp. DK3aMeH MO0 XUMHH TpeOyeT OT
0o0yyaroluxcsi MHOTMX 3HAaHUM M IOHATUH HE TOJBKO B 00JacTH HEOPraHMYECKOW XUMHM, HO U
OpPraHMYECKON XUMUH; BIAAETh IPAKTUYECKUMH HABBIKAMHM U YMETh IPUMEHSATHh UX B APYrod CUTYyallUU.
3aHATHS 10 BHEYPOUHOM jedrenbHOocTH «MuUp XUMHUM» TNpeJHa3HAYEHbl JJIs TEOPETUYECKOW U
IIPAKTUYECKOM IIOMOIIM B IIOATOTOBKE K ['OCynapCTBEHHOM MTOrOBOM arTeCTalMU. 3aHATHSA
OpUEHTUPOBaHbl HAa MOBTOPEHUE, CUCTEMATU3ALMI0 U YINIYOJIEHHOE M3Y4eHHME Kypca XUMHH OCHOBHOM
IIKOJBI, a TAaKKe€ Ha MOJArOTOBKY oOydwarommxcs 9-x kiaccoB k OI'D m oOyuarommxcsi, KOTOpbIe
BBIOMPAIOT XUMHIO ISl JanbHeimero oOydeHust B mpoduie. 3aHATHS [0 NporpaMMe BHEYPOUYHOMN
NesITeNbHOCTH «MUp XMMHUN» TOMOTYT PeaTM30BaTh 00y4YaroIUMCs MPOEKTHI 110 BHIOPAHHBIM TEMaM.

Hogu3noii 1aHHON TporpamMmbl SIBISIETCS TO, YTO B OCHOBE JIE)KUT CHUCTEMHO-JIEATEIbHOCTHBIN
HOJX0/1, KOTOPBIN CO3/1a€T OCHOBY JUIsl CAMOCTOSITENILHOTO YCIIEIIHOTO YCBOCHHUSI 00yUYaIOIIMMHKCS HOBBIX
3HAHUW, yYMEHHM, KOMIETEHIMW, BUJIOB W CIIOCOOOB JEATEILHOCTH M OOECIeYHMBAET COOTBETCTBHUE
NEeSITEeIbHOCTH OO0YYaloIMXCsSd HX BO3PACTy M MHIUBHUIYaJbHBIM OCOOEHHOCTSAM. OMOLMOHAIbHOE
NepeKUBaHUE TPOIlecca OTKPBITUS SIBJISIETCS OCHOBOM MOTHMBALIMM K 3HAHHSM, CTUMYJISITOPOM CaMoOM
YMCTBEHHON [JEATEIBHOCTH B JOCTH)KEHUHU LEJNEH JIMYHOCTHOIO, COLMAIBHOIO M II03HABATEIBHOIO
Ppa3BUTHS 00YYAIOIIHXCS.

Ilenw iporpaMmer:

- MOATOTOBKAa W TOJJEpXkKa BBITYCKHUKOB 9 Kijlacca IIKOJBI, IOMOILIb B TPEOJIOJICHUU
KOTHUTHBHBIX, TMYHOCTHBIX U MPOLECCYAIBHBIX TPYAHOCTEN B IEPUO MTOATOTOBKH K 3K3aMEHY.

3aoauu nporpaMMbl BHEYPOUHOI 1€ATEIHHOCTU MO0 XUMHHU:

OCBOCHHME BaXHEWIIMX 3HAHUH OO0 OCHOBHBIX MOHATHUAX M 3aKOHAX XHUMHH, XUMHUYECKOU
CUMBOJIUKE;

OBJIa/ICHUE YMEHUSMHU HaOJI0JaTh XUMUYECKHE SBJICHUS, IPOBOAUTh XUMHUECKUI SKCIIEPUMEHT,
MPOBOAMUTDH Pacu€Thl HA OCHOBE XUMUYECKUX (POPMYIT BEIIECTB U YPaBHEHUI XUMHUYECKUX PEeaKIIHii;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB W MHTEIUIEKTYaJIbHBIX CHOCOOHOCTEH B mpolecce
MPOBEJCHUS XUMUYECKOTO SKCIIEPUMEHTa, CAMOCTOATEIBHOTO MPUOOPETEHNsI 3HAHUN B COOTBETCTBUU C
BO3HHUKAIOIINMU JKU3HEHHBIMH NTOTPEOHOCTSAMH;

BOCIIUTAaHME OTHOLIEHUS K XUMUU KaK K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTeCTBO3HAHUS M DJEMEHTY OOIIeueIoBeYeCKOl KyNIbTyphl; NMPHUMEHEHHE IMOJTYYEeHHBIX 3HAaHUH H
YMEHMH JUIsl UCTIOJIb30BAHUS B HECTAHAAPTHON CUTYaIUH.

I[Inanupyemble pe3yJbTaThl
Ha 3aHATHAX BHEYpOUHOU AEATENbHOCTH «MUp XUMUN» 00ydaronirecs JONOIHAT CBOM 3HAHUS 110
XHWMHH, TIOBBICAT CBOM YPOBEHb TEOPETUUYECKOM M SKCIEPUMEHTAIBHON MOATOTOBKU. 3aHIATHSI TPU3BAHbI
npoOyIUTh Y YHaLIUXCS MHTEPEC K XUMHUECKOW HayKH, CTUMYJIMPOBATH JajbHEHIIee n3ydeHue XUMHH.
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XuUMHUECKUE 3HaHMSA, CHOPMHPOBAHHBIE HA BHEYPOUHBIX 3aHATHSX, IOMOTYT OOy4aromuMcs B
HOJArOTOBKE K 9K3aMEHY 10 XMMHUM U B JJaJbHEHIIEM OCO3HAaHHO BBIOpATh HaIpaBieHUE MPO(UIBHOTO
00y4eHusl.

IIpeaMeTHBIMH pe3yJabTaTaMM OCBOCHUS IIPOTPAMMBI SBJISIFOTCS:

- B TO3HABaTEeNbHOU c(epe: OMHMCHIBATH JEMOHCTPAIIMOHHBIE M CAMOCTOSTENHHO IMPOBEACHHBIC
9KCHEPUMEHTHI, UCIIOJIB3Ysl AJIS 3TOr0 PYCCKHH S3bIK U SA3bIK XMMHU; HAOIIOAATh JTEMOHCTPUPYEMBIE U
CaMOCTOSITENIEHO MTPOBOIUMBIE OIBITHI, XUMHUYECKUE PEaKIIuH, TPOTEKAIOIIUE B IPUPOJIE U B OBITY;

- B LIGHHOCTHO-OPHEHTAIIMOHHOM cepe: CTPOUTh CBOE MOBEACHNE B COOTBETCTBUM C IPUHLUIIAMU
OepeKHOro0 OTHOUIEHMSI K IPUPO/IE;

- B TPYJ10BOH cdepe: MIIaHUPOBaTh U OCYLIECTBIIATh CAMOCTOSATENIbHYIO paObOTy 10 MOBTOPEHUIO U
OCBOCHHIO TEOPETUYECKOH YacTH, MJIAHUPOBATH U MPOBOJUTH XUMHUYECKHIA IKCIIEPUMEHT; MCIIOJIb30BATh
BEILIECTBA B COOTBETCTBUU C UX NPEHA3HAUEHUEM U CBOMCTBAMU;

- B ctepe OE30MaCHOCTH KHU3IHEASATEIBHOCTH: OKa3bIBaTh IMEPBYIO MOMOIIL MPH OTPABJICHUSX,
0’KOTax U JIpYTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 00OPYOBAHUEM.

JINYHOCTHBIMH Pe3yJIbTaTaAMM SBIISIOTCS:

- B LIGHHOCTHO-OPHEHTAIIMOHHOM cpepe — UyBCTBO FOPJIOCTH 32 POCCUNCKYIO HAYKY, OTHOLLICHHE K
TPYAY, LeNeyCTPEMICHHOCTh, CAMOKOHTPOJIb  CAMOOIICHKA;

- B TpylOBOH cdepe — rOTOBHOCTh K OCO3HAaHHOMY BbIOOpY JanbHeiIiell oOpa3oBaTesIbHOMN
TPaeKTOPHH;

- B IIO3HaBaTeNbHOU cdepe: MOTHUBALUS YYEHHs, YMEHHE YIPaBJIATh CBOCH MO3HAaBaTEIbHOU
NeSITETbHOCTH.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMM SIBIISIOTCS:

- BJIAJICHWE YHHBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOaMH NIESTENFHOCTH: HaOIroIeHue,
U3MEpEHUe, IKCIIEPUMEHT, yueOHOe HCCiIeI0BAHNUE;

- YMEHHE TeHepUPOBATh UICH, OTIPENENIATh CPEACTBA, HEOOXOJUMBIE I UX PEeaTH3aliu;

- YMEHHE OIpeNeNATh LeMu M 3a/aud JesTeIbHOCTH, BBIOMpATh CPEJICTBA pealu3alluil Ledu U
NPUMEHSTH UX Ha TIPAKTHKE;

- HCTOJIB30BATh PA3TUYHbIE UCTOUHUKH JJIS MOTYYEHUS] XUMHUECKOW HHPOPMALIUH.

OcBoeHne mporpaMMbl BHEYPOYHOH JAEATENBHOCTH OOYYAIOIIMMHUCS TIO3BOJHT IOIYYHTH
CJIEAYIOIINE PE3YNIbTaThl:

B cehepe pazeumuna nuunocmuvlx ynueepcanpbuvix yueOHbIX 0€licmeuil 6 pamKax:

1. Koenumugnozo komnonenma 6yoym cghopmuposansi:

- OCHOBBI COIMATBHO-KPUTHYECKOTO MBIIUICHUS, OPHEHTAIMSI B OCOOCHHOCTSX COIMAJIBHBIX
OTHOIIICHUN ¥ B3aUMOACHCTBHUH;

- DKOJIOTHYECKOE CO3HAHME, MPHU3HAHUE BHICOKOW IIEHHOCTH KM3HH BO BCEX €€ TPOSIBICHUSIX;
IpaBUJI MTOBEJICHHS B UPE3BbIYAHHBIX CUTYAIUX.

2. [Jennocmno2o u SMOYUOHATILHO20 KOMNOHEHMOE O)y0em chopmMuposana:

- TOTPEeOHOCTh B CAMOBBIPAXEHUU M CaMOpeaTu3aliy, COLUAILHOM MIPU3HAHUHU.

3. [leamenvHocmuo2o komnonenma 6y0ym cqhopmuposambl:

- YMEHHE BECTH IHajJoI Ha OCHOBE PaBHOIPABHBIX OTHOLIEHWH M B3aUMHOTIO YBOKEHUS HU
TIPUHSATHS;

- YCTONYMBBIA MO3HABATENbHbI MHTEpPEC M CTAHOBJIEHHE CMBICIOOOpasytomell (QyHKIUN
MI03HABATEIIEHOTO MOTHBA;

- TOTOBHOCTb BbIOOpa Mpo(UIBLHOTO 00pa3oBaHMUsL.

2. OGyyarouuiicst NOJIyYUTh BO3MOXKHOCTD 11 (POPMUPOBAHMUS:

- BBIPQ)KEHHOM yCTOMYMBON yueOHO-T03HABATEIbHON MOTHBALIMU U HHTEpECa K YUECHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO M CAMOBOCITUTAHHIO.

B cghepe pazsumusn pecynamuenbix yHugepcanbHulx yuednsix 0eicmeuil 00yuarouuics

1. Hayuwurcs:

- IIeJIeTIONIaraH1I0, BKIII0Yasi IOCTAaHOBKY HOBBIX 1I€JIei, MpeoOpa3oBaHue MPAKTUYECKON 3aauu B
II03HABATEJIbHYIO;



- CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIOBUSI JOCTHKEHMS €M HAa OCHOBE Yy4yeTa BbIJEICHHBIX
yUUTEIEM OPUEHTUPOB JEHCTBHS B HOBOM Y4eOHOM MaTepHae;

- IJIJAHUPOBATh IIYTHU JTOCTHXKEHUS LIEIEH.

2. [ony4uTh BO3MOKHOCTh HAYYUTHCS:

- CAMOCTOATEJIBHO CTaBUTh HOBBIC YUeOHBIC L€ U 33]a4H;

- IpH UIAHUPOBAHUM JOCTHKEHHS LIEJIel CaMOCTOSITEIbHO U aJIeKBATHO YYUTHIBATH YCIIOBUS U
CPEJCTBA UX JOCTUKEHMUS.

B cehepe pazeumusn KOMMYHUKAMUBHBIX YHUBEPCAILHBIX YUEOHBIX 0CUCMEUIl 00yUarouuiica

1. HayuuTcs:

- aJICKBaTHO HMCIIOJIb30BaTh PeUb IS JIAHUPOBAHUS U PETYIIALIUU CBOCH JIEATEIbHOCTH;

- aJIeKBaTHO MHCIIOJIb30BATh PEUYEBBIE CPEACTBA JJISl PEIICHUS Pa3IUYHbIX KOMMYHUKAaTHBHBIX
3aJa4; BIAJETh YCTHON U MHUCbMEHHOM peublo; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- OpraHM30BBIBATH U IJIAHUPOBATH YU€OHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- UHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTHh HNPOAYKTHBHOE B3aMMOJCHCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

2. [Tony4uTh BO3MOKHOCTh HAYYUTHCS:

- OpaTh Ha ce0s MHUIIMATHBY B OPTaHU3aIlMA COBMECTHOTO JICHCTBHS;

- OKa3bIBaTh MOJJCPKKY U COACUCTBHE TE€M, OT KOTO 3aBHCHT JOCTH)KEHUE LIETU B COBMECTHOM
JESTEIbHOCTH.

B cpepe pazeumus no3nasamenbHbIX YHUBEPCATbHBIX YUEOHBIX OClCMEUN 00YYAIOWUILCA

1. HayuuTcs:

- OCHOBaM pealln3aliy MPOEKTHO-UCCIEA0BATEIbCKOM NeATENbHOCTH;

- IPOBOJUTH HAOIIOAEHUS U HKCIIEPUMEHT O]l PYKOBOICTBOM YUHUTEIIS;

- OCYILECTBJIATh PACIIUPEHHBIN MOUCK MH(POPMAIIUU C UCIOJIB30BAHUEM PECYPCOB OMOIMOTEK U
HutepHera.

2. ITomy4uT BO3MOKHOCTh HAyUUThCS:

- CTaBUTb IPOOJIEMY, apTyMEHTHPOBATh €€ aKTYyaJIbHOCTb;

- CaMOCTOSITEJILHO MPOBOAUTH HCCIIEAOBAHUS HAa OCHOBE NPUMEHEHHS METOJOB HAOIIOACHUS U
JKCIIEPUMEHTA;

- BBIJIBUTATh TMIIOTE3BI O CBA3SX U 3aKOHOMEPHOCTSX MPOLIECCOB;

- OPraHU30BaTh UCCIEAOBAHUE C 1IEJIbIO TPOBEPKU FMIIOTE3bI;

- JIeJIaTh YMO3aKJIIOUEHHUS U BBIBOJbI HA OCHOBE apryMEHTAIUU.

[IporpaMMa BHEYpOUHOH AEATENBHOCTH MO XUMUU «MHUpP XUMHUU» paccuuTaHa Ha yyamuxcs 9
kiaccoB (34 gaca).

CoaepixkaHue nporpaMmai.
BHEYPO4HOIi 1eATeJIbHOCTH 0 XUMUM «Mup Xumumn»

[Iporpamma 3aHATHI COCTOUT U3 YETBIPEX Pa3EIIOB:
1. Ocobennoct OI'D o XUMHH.
2. IloBTOpeHue u yriayOieHne TeOPeTUYECKOro MaTepuasna, MEeTOANKa PEIICHUs 3aJaHii Pa3HOTO
YPOBHS CIIOKHOCTH.
3. TecToBBII MPAKTUKYM.
OcHoOBHOE coiep:KaHue

Pa3nen 1. Ocodennoctu OI'D nmo xumuu B 2021r. — 14
— Koau(UKATOP STEMEHTOB COJIEP>KAHUS

— cnerupuxarus Kumor OI'D mo xumun

— nuHpopmarmonusie pecypcs OI'D

Paznen 2. «Mup XuMHUM» — TEOPETUUYECKUN MaTepuan [0 HEOPraHWYECKOM XUMHUU U
IIEPBOHAYAJILHBIM TIPEACTABICHUAM II0 OPraHMYEeCKOM XMMHH, METOJUKA PEIICHUS 3aJaHuil pa3sHOIo
YPOBHSI CIIO)KHOCTU — 244.



Crpoenue atoma. CTpoeHHE IEKTPOHHBIX 000s0uek aToMoB 1nepBbix 20 snementos [1ICXD

[lepuonuueckuii 3aKOH U MEPHOIMYECKAsd CUCTeEMa XUMHYecKuX 3eMeHToB J[.M. Menaeneesa

Crpoenue wmoiiekya. XUMHYECKas CBs3b: KOBaJCHTHas (HEMoJisipHAs, IOJiApHAas), WOHHas,
MeTaJTMYecKas.

BasieHTHOCTh XMMUYECKUX 3JIEMEHTOB. CTENEHb OKUCICHUS! XUMUYECKUX 3JIEMEHTOB.

IIpocteie u crnoxkHble BemecTBa. (OCHOBHBIE KJIACChl HEOPTaHUYECKUX  COEIMHEHUH.
HomMmeHxiatypa HEOPraHM4eCKUX COCUHEHUN.

XuMuyeckasi peakius. YCIOBHs M MPU3HAKK MPOTEKAHUS XUMUYECKUX peakuuil. XuMuyeckue
ypaBHEHUs. 3aKOH COXPaHEHUsI MACChI BEIIECTB.

Knaccudukanus XUMUYECKMX peakUuid IO pPa3IUYHbIM IpPU3HAKAM: KOJIMYECTBY U COCTaBY
UCXOJIHBIX UM TOJYYEHHBIX BEIIECTB;, W3MEHEHUIO CTENEHEH OKHUCICHUS XUMHYECKUX DJIEMEHTOB,
MOTJIOUICHUIO U BBIJCIICHUIO SHEPTUH.

Brrunciienne MaccoBOM 101 XMMHYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEKTPOIUTHl U HEAIEKTPONuThl. KaTHOHBI W aHUOHBL. DIEKTPOIUTUYECKAS JUCCOLUAIUS
KHCJIOT, IIeJIoueH, coyier (CpeTHUX )

Peakuuu noHHoro oOMeHa M yCJIOBHUSI UX OCYIIECTBIICHUS.

XUMHUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCITOTHBIX.

XuMUYecKre CBOMCTBA OCHOBAHUH M KUCIIOT.

XUMHYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB.

XUMUYeCcKHe CBOMCTBA COJel (CpeIHUX )

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB: TAJIOT€HOB, KUCJIOPO/1a, CEPHI.

XUMUYEeCKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIJIOB: a30Ta, pocdopa, yriaepoaa, KpeMHHUS

UucTteie BeniecTBa u cMecu. [IpaBuiia 6e3omacHoi paboThl B MIKOJILHOM JlabopaTopun. YeaoBek B
MUPE BEIIECTB.

OKHCIUTENEHO-BOCCTAHOBUTENIbHBIC peakiinu. OKUCIUTENb U BOCCTAHOBUTEb.

Boluucinenne MaccoBOM 10JAM  pPacTBOPEHHOTO BEIIECTBA B pacTBope. BwluucieHuss mno
XUMHUYECKOMY ypaBHEHHIO. (Ne21)

PacuérHple 3agaun: BBIUMCICHUE MAacCOBOM JIONM XUMHUYECKOIO 7JJIEMEHTa B BEIIECTBE,
BBIYHCIICHUSI TI0 XUMHUECKOMY YPaBHEHUIO C HCTIOIB30BAaHUEM MACCOBOM JOJU PACTBOPEHHOTO BEIIECTBA
B pacTtBope. (Nel5, 21)

B3anMocBs3b pa3nTuYHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB. Peakiinim HOHHOTO 0OMeHa.

XHWMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: IIEIOYHBIX, IIEIOYHO3EMENIbHBIX, MATHUS U
WX COCIMHEHUN, KeJie3a U €ro COCIMHEHHH, alTFOMUHUS, €T0 COCTMHEHUM.

OnpezneneHue xapakTepa Cpellbl pacTBOPOB KHCIOT W IIEJNOYEH C MOMOUIbI0 HHIUKATOPOB.
KauectBennbie peakiiuu Ha annoHsl B pactsope (CI', Br, I, Sz', 8032', 8042', NO;3 ", POy 3', COs 2',

Si0; %)

KauectBennsie peakiuu Ha kaTHoHBI B pacTBope (NH4 " Na', K, Ca2+, Mgz+, Fe2+, Fe3+, A|3+,
CU2+, Zn2+)

[Tonyuenne ra3oo0pa3HbIX BemiecTB. KadecTBeHHBIE peakIMd Ha Ta3000pa3HbIC BEIIECTBa
(KUCIOPOAd, BOAOPO/I, YITIEKHCIBINA ra3, aMMHAK)

[lepBonavanbHble CBeAEHUS 00 OpPraHWYECKUX BEIIECTBAX: MPEACIbHBIX M HEMPEeAeTbHBIX
yIIeBOIOpOAax (MeTaHe, dTaHe, STUJICHE, alleTUIICHE)

[lepBonavanibHBIe CBENEHHS OO0 OpPraHWYECKWX BEIIECTBAaX: CHHpPTax (MeTaHoJie, 3TaHOJE,
TIIALIEPUHE), KAPOOHOBBIX KUCIIOTAX (MYpasbuHot, YKCYCHON, CTEApUHOBOM).

buonornuecku BakHbIC BEIIECTBA: OCITKH, KUPBI, YTICBOIBI.

Pasnen Bkmiowaer paboTy MO TPEHUPOBOUHBIM 3aJaHUSM JUIsI OIpPENETICHUS TOTOBHOCTH
IIKOJIbHUKOB K 9K3aMEHY IO TOMY WJIM WHOMY DPa3feily ¢ MOCIAEAYIOIINM aHaJTU30M M METOJIMYECKHUMHU
PEKOMEHJAUSMH.

Pazgen 3. TecToBblii NpakTHKYM. — 9 4
Bxittoyaer HenmocpeACTBEHHO TECTUPOBAHKE U pabOTy ¢ OIaHKaMU OTBETOB.



TemaTudeckoe IJIAHUPOBAHHUE

No | Tema Bcero | [Inanupyemsie pesynbrarsl (YY)
n/n 4acoB
0 Bxomnoii cpe3 KUM | 2 Onpenenutb MapulIpyThl, B TOM YHUCJIE€ HWHIUBUIYAJbHbIE,
2020r MTOBTOPEHHMS M 3aKPCTIJICHUS TEM.
1 | Pazgen 1.1 3naer ocobenHoctn OI'D 2021r, KogUQHUKATOp 3IEMEHTOB
Ocobennoctu  OI'D compepxanus, crnenudukanuss Kumor OI'D mno  xumww,
o xumuu B 2021r. uH(popManmonusie pecypcsl OI'3;
HAYYUTCSl UCIIOJIb30BAaTh PA3JIMYHble MCTOYHUKH Ui TOTYyYEHUS
XMUMUYECKOI nHpOopMaIu
2 Pazgen 2. «Mup | 24 Hayuutcs onpenensts uend W 3agadyv  ACSTEILHOCTH,
XUMU» BbIOMpaTh CpelICTBAa pealnu3aluu LEeId W INPUMEHSITh HUX Ha
MIPAKTHUKE;
pa3auyaTh BELIECTBA PAa3HbBIX KJIACCOB IMPOCTHIX U CIOKHBIX
BEIIECTB, OMPEICNATh UX XMMHUYECKHE CBOICTBA, B TOM YHCIE H
M3YYEHHBIX OpPraHMYECKHUX BEIIECTB;
pas3nuyarth MO KAaYeCTBEHHBIM PEAKIMSIM MpeIoKEHHbIC
KAaTHOHBI U aHUOHBI;
ONMCHIBATh XUMHUYECKHE DPEeakKInH, HaOIroJaeMble B XOJe
JIEMOHCTPALIMOHHOT0 U J1a00paTOPHOT0 3KCIIEPUMEHTOB.
JeNnaTh  BBIBOABL M3 PE3YNbTATOB  IMPOBEIEHHBIX
XUMHUUYECKHUX IKCIIEPUMEHTOB;
OOBSCHSATh TEHETHMYECKYI0 CBSI3b MEXAY BEIIEeCTBAMU
pa3HbIX KJIACCOB HEOPraHUYECKUX BEILECTB;
CocraBnAarth CXEMy  DJEKTPOHHOTO OamaHca K
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIM ~ PEAKILIMSIM, MIPaBUJIbHO
paccTaBiATh KO3((UIMEHTH Ha OCHOBE COCTABIEHHON CXEMBI,
OTNpPEAEATh OKUCINUTENb U BOCCTAHOBUTED;
paccunuThIBaTh MACCOBBIE JOJM XMMHMUYECKHUX DJIEMEHTOB B
BEIIECTBAX;
IIPOU3BOJUTH BBIYMCIICHUS 10 XMMHUYECKOMY YPaBHEHHIO C
MCIIOJIb30BAaHUEM MAacCOBOM JI0JIM pPacTBOPEHHOIO BEIECTBA B
pacTBopeE.
3 | Pazmen 3. Tecrossrit | 9 IIpaBUIBHOCTE OLICHKM CBOMX BO3MOXHOCTEW IIPU BBIIOJHEHHUH
MPAKTUKYM. 3aJlaHuM TECTa;
yMeHHe 0€301MO0YHO 3aNOJIHITh OJTaHKH.
KanengapHo-temaTuieckoe JIaHUPOBAaHUE
Ne | Tema 3ansATHA [Hara [Tpumeuanus
n/n nnaH | hakt
Paznen 1. Oco6ennocTu OI'D mo xumuu B 2021r. (1 yac)
3 Oco6ennoctu OI'D o xumun B 2020r.
Koau(duKaTop 31eMeHTOB cojaepkanus, cneuudukanus Kumos OI'D mo
xumun, aemoHcTpauroHHbli KUM 2021r., uHpOpMaIIOHHbBIE PeCYpChl
OoI5;
Pazgen 2. «Mup xumum» (24 yaca)
4 Crpoenne aroma. CTpoeHHUE NEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20

anemeHtoB [ICXD. Ilepuognyeckuii 3aKOH U NEPUOAMYECKAS CHCTEMA
XxuMHu4eckux aneMeHToB J[.M. Menaeneea




Crtpoenne Monekya. XuMHUYEcKas CBs3b: KOBaJeHTHasl (HEMOoJIsipHas,
MOJIsIpHAs ), HIOHHAs, METaNInYecKasl.

BanieHTHOCTD XMMHUUYECKHX 371€MEHTOB. CTENEHb OKUCIEHUS XUMUYECKUX
3JIEMEHTOB.

6 [Ipocteie 1 cioxHbie BemecTBa. OCHOBHBIE KJIACChl HEOPraHMYECKUX
coeanHeHnil. HoMeHknaTypa HEOpraHu4eCKUX COCAMHEHUM.

7 Xumuyeckass peakuus. Xumuueckue ypaBHenus. Kiaccuduxarms
XUMHYECKHUX PEAKIIUH 1O Pa3IMYHBIM MPU3HAKAM: KOJIMYECTBY U COCTABY
HCXOJHBIX U MOJIYUEHHBIX BEIECTB; MU3MEHEHUIO CTETEHEW OKUCICHHS
XUMHYECKHUX 3JIEMEHTOB, MOTJIOMICHUIO M BBIJCIICHUIO SHEPTUH.

8 Brruncnenme MaccoBoil 10JI1 XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

9 DONEKTPOIUTBl M HEIJICKTPOIHTEHIL. Karnonsr m AQHWOHBI.
DNEKTPOIUTHYECKAs JUCCOLUAIUS KUCIIOT, IIEI04eid, coiell (CpeIHUX )
Peakmmu noHHOTO 0OMEHA ¥ YCIIOBHUS UX OCYIICCTBIICHUS.

10 | Xumuueckue CBOMCTBA OKCHUIOB: OCHOBHBIX, aM(DOTEPHBIX, KUCIOTHBIX.

11 | Xumuueckue CBOMCTBA OCHOBAaHUM U KUCIIOT.

12 | Xumuueckue cBOiCTBa aM()OTEPHBIX THAPOKCUIOB.

13 | Xumuueckue cBOMCTBa cojiell (cpeaHux). B3aumMOCBSA3b pa3IWyYHBIX
KJIACCOB HEOPTraHMYECKHX BENIeCTB. Peakimyu HOHHOTO 0OMEHa.

14- | Xumuueckue CBOMCTBA MPOCTHIX BEIIECTB HEMETAIOB: TajOreHOB,

15 | kucnopona, cepsl.

16- | Xumuueckue CBOMCTBA MPOCTHIX BEIIECTB HEMETAJIOB: a30Ta, ¢ocdopa,

17 | yrnepona, KpeMHUS

18 | Yucrele BemecTBa U cMecu. [IpaBuna Ge3omacHON paObOTHI B IIKOJIBHON
naboparopun. YenoBeK B MUPE BEIICCTB.

19 | OxucnuTeabHO-BOCCTAHOBUTEIBHBIE peaKIuu. Oxucnurens u
BOCCTAHOBUTEIb.

20 | BeiuucieHnne MaccoBOW JONM PACTBOPEHHOTO BEIIECTBA B PAacTBOPE.
Boruncnenus no xumuueckomy ypaBHeHH10. (Ne21)

21 | PacuérHble 3a/1a4M: BRIYMCIICHHE MAaCCOBOM JIOJM XUMHUYECKOTO dJIEMEHTA
B BEIIECTBE, BBIUHUCICHUS IO XHUMHUYECKOMY YpPaBHEHHIO C
WCIIOJIb30BAHNEM MAaCCOBOH JIOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE.

22 | XuMH4YeCKHe CBOWCTBAa TMPOCTHIX BEIIECTB METANIOB: IIEIOYHBIX,
IIEJIOYHO3EMENTbHBIX, MarHusi W WX COCAMHCHHIA, XKejle3a | ero
COCJIMHEHMI, aJTFOMUHUS, €70 COeTMHEHUH.

23 | Onpenernenne xapakTepa Cpelbl pPacTBOPOB KHCIOT H IIEJoued ¢
MTOMOIIBI0 HHANKATOPOB. KauecTBeHHBIE peakIuu Ha aHHOHBI B PACTBOPE
(CI', Br, I', S, SO3%, SO4%, NO3 *, PO, ¥, CO3 2, Si03 ?)
KauecTtBeHHsbie peaknun Ha KaTHOHBI B pacTBope (NH4 " Na', K, Ca2+,
M92+1 Fe2+, F63+, A|3+, CU2+, Zn2+).

24 | Ilonyuenue razoo0pa3HbIX BemlecTB. KauecTBEHHBIE peakIuu Ha
razoo0pasHbie BemecTBa (KUCIOPO, BOJOPOI, YTICKUCIBIN ra3, aMMHAaK)

25 | IlepBoHavanbHBIE CBEACHHUS 00 OPraHUYECKHX BEIIECTBAX: MPEIETbHBIX
Y HETIPEICNIBHBIX YTIIEBOIOPOaX (METaHe, dTaHe, DTHIICHE, alleTUJICHE)

26 | IlepBoHauanbHBIe CBENEHUsS OO0 OPTraHWYECKUX BEIIECTBAX: CHHPTaX
(MeTaHoOJIe, 3TAaHOJE, TIIMIICPUHE), KAPOOHOBBIX KHUCIOTaX (MypasvuHol,
YKCYCHOH, CTEapHUHOBOM).

27 | buomorndecku BaXHBIC BEIIECTBA: OCIIKH, )KUPBI, YTIIEBOIBI.

Paznen 3. TecroBblii mpakTuKyM. (9 yac)

28- | lmarHoctuueckas pabota
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