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TlosicuuTenbLHAS 3anMMCKa

Kypc BHeypouHo# nesirensHocT «Ha iyt k OI'D 1o XUuMHUN» peHa3HaueH
mist obyqaromuxcs 9 knacca, BHIOpPaBIIMX MpeIMeT XUMHHU TS C/Ia4H SK3aMeHa B
dopme OI'D u mnaHupyOWUX B AaibHeileM U3ydeHHe XUMHH HA npouIEHOM
YPOBHE.

AKTYaJIbHOCTh TIPOTPaMMbl CBf3aHA C BO3MOIKHOCTBIO oOyuarorierocs
BbIOpATh MPOQUILHBIH IpenMeT 06yYeHHs B CTAPIIMX KIAccaX HiIH H3MEHHTD CBOj
BbIOOp. Kypc mpesmHasHauen mjis Teopernueckoii u NPaKTHYECKON MOMOIIM B
HNoAroTroBke K ['ocymapcTBeHHOH HTOTOBOM aTTecTaLMH. 3aHATHS OpPHUEHTHPOBAHbI
Ha TIOBTOpEHME, CHCTEMATH3ALUMIO M YIIYONEHHOE H3YYEHHE Kypca XHUMUH
OCHOBHOH ILKOJIBI, @ TAK)KE Ha MOArOTOBKY 00ydaromuxcs 9-x ximaccos k O u
00y4aromuxcsi, KOTOpble BBIGMPAIOT XHUMHIO A8 JalbHEHIIEro o0yueHuss B
npoduie.

B ocHOBe nporpaMMbI JT€KUT CHCTEMHO-AeSTeNIbHOCTHBII MOJIXO, KOTOPBIiH
CO3MAET OCHOBY ISl CAMOCTOSITENILHOTO YCNEUIHOTO YCBOEHHS! O0YHarOLIHMUCS
HOBbIX 3HaHWH, YMEHWH, KOMIIETEHLMIH, BHIOB H CHoco6oB JEATEeNIBHOCTH U
o0ecrnieYrBaeT COOTBETCTBHE AESTEIbHOCTH O0y4arommxcss HX BO3PACTy M
WHINBUAYAIBHBIM  OCOOCHHOCTAM. DMOLMOHAIBHOE TepeKHBAHUE npouecca
OTKPBITUS SABJIACTCS OCHOBOH MOTHBALMH K 3HAHHAM, CTHMYJISITOPOM CaMOM
YMCTBEHHOH NeSTeNbHOCTH B JOCTHXEHHH LENeH JMYHOCTHOTO, CONMAIBHOIO M
TI03HABATEIBHOTO Pa3BUTHUSA O0YYAIOMIMXCSL.

Ilporpamma  paspaGorana Ha  ocHOBe CICAYIOUIMX  HOPMATHUBHBIX
JIOKYMEHTOB:

« @enepanbHplii 3akoH Ne273 @3 or 29.12.2012 r. «O6 obpazoBaHuu B

Poccuiickoii ®enepanun»;

« ®efepaibHblil TOCYIapCTBEHHBIH 06pa30BATENBHbIN CTAaHAApPT OCHOBHOTO
obwero  00pa3oBaHHs,  YTBepKIEHHbIM npukasoMm  MuHucTepcTBa
00pa3oBaHHsA U HAayKH Poccuiickoit ®eneparyu ot 17 nexabpst 2010 r. Ne

1897;



« TpeboBanus Kk ocHalieHUI0 00Pa30BATENBLHOTO TPOLECCa B COOTBETCTBUM C
CoJlep)KaTeNIbHbIM ~ HalONMHEHHEM YueOHBIX IpeaMeToB  (eaepaabHOro
KOMITOHEHTa roCyJapCTBEHHOTO 00pa3oBaTebHOrO cTaHzAapTa,
YTBEPIKACHHBIH  MpuKkasom MunucTepcTBa 00pa3oBaHds M HAyKH
Poccuiickoit ®eneparin ot 4.12.2010 r. Ne986;

« CanlluH, 2.4.2.2821-10 «CanuTapHo - 3MUAEMHUONOIHYECKHe TPeGOBAHNS K
YCHOBHAM M OpraHusanud  oOydeHHs B  00IIeoOpa3oBaTeTbHBIX
YUPEKICHUX, yTBEpIKIEHHBIE IIOCTAHOBIIEHUEM I'maBHoro
rocy1apCTBEHHOI0 caHUTapHOro Bpaya P® ot 29.12.2010r. Ne189».
3aHATHSA MPOBONATCS HHAMBHAYAIbHBIE U IPYIIIIOBBIE.

I{eawv nporpaMMsI:

- MOATOTOBKA M MOMJEP)KKa BBIIYCKHHUKOB 9 Kiacca IIKOJbI, [MOMOIIL B
NPEOA0IEHUH TPYIHOCTEH B IIEPHUOJ IIOATOTOBKH K IK3aMeEHY.

3aodauu nporpaMMbl BHEYPOUHOH AEATENBHOCTH O XHMHH:

OCBOCHHE BAKHCHIIMX 3HAHUH 00 OCHOBHBIX MOHATHAX M 3aKOHAX XUMHH,
XHMHYECKOH CUMBOJTHKE;

OBJIaJICHHE YMEHUAMH HaOMIONaTh XUMHYECKHE SBJICHHUs, TPOBOUTEH
XUMHYECKH# SKCIICPUMEHT, IPOBOIMThL PACUETHl HA OCHOBE XUMHUYECKHX (OpMYII
BCUICCTB M YPAaBHEHWI XUMHUYECKHUX PEaKIIHii;

pa3sBUTHE NO3HABATENbHBIX HHTEPECOB M MHTEIIEKTYAIbHBIX CIIOCOOHOCTe
B TMpolecce IPOBEACHUS XUMHYECKOTO JKCIIEpUMEHTa, CaMOCTOSTeILHOTO
NpUoOpETeHHs 3HAHUH B COOTBETCTBMM C BOHMKAIOUMMH KHU3IHEHHBIMU
NOTpeOHOCTAMU;

BOCITUTAHUE OTHOIUCHMSI K XMMHUH KaK K OJHOMY U3 (YyHIaMeHTalbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS M BJEMEHTY OOIleyeIoBeYecKOl KyJbTypH;
NPUMEHEHHE MOJTyYEeHHBIX 3HAHUI U YMEHHMH 111 UCTIONIb30BaHUS B HECTAHAAPTHO

CUTYAINN.



Ilnanupyemblie pe3yabTaThl

Ha sansatusx BHeypouHoit fgestenbHOcTH «Ha myt x O3 mo XuMun»
o0yyaromuecs OOTONHAT CBOM 3HAHHA IO XHMHH, [OBBICST CBOIf YPOBEHb
TCOPETHYECKOH U SKCIIEPUMEHTANIbHON MOATOTOBKH. 3aHATHS PU3BAHbI poOyIUTh
Y yHalluxcs HHTepec K XUMUYECKOH HayKe, CTUMyTMPOBATh falbHeHIlee H3yqeH e
XUMAH. XHMHYECKHE 3HAHMs, CHOPMUPOBAHHBIE HA BHEYPOUHBIX 3aHSATHAX,
MOMOTYT OOY4YaKOIMMEs B MOATOTOBKE K 3K3aMEHy I10 XMMHHM H B Ja/ibHEHLIeM
OCO3HAHHO BBIOPATH HAMpaBJIeHHe MPOGUILHOrO 00y YeHMS.

IIpexmeTHBIMH pe3yIbTaTaMH OCBOEHMS POrPAMMBI SBJISIOTCA:

- B MO3HaBaTeNbHOH cdepe: ONMHCHIBATL  J1E€MOHCTPALMOHHBIE |
CaMOCTOATE/IEHO MPOBEJCHHBIC SKCIEPUMEHTHI; HAOMIOAATh 1€MOHCTPHPYEMBIE H
CaMOCTOATEIBHO NPOBOAMMBIE OIbITHI, XUMHYECKHE DEaKlldH, MPOTEKAIIHe B
NpUpPOLe U B OBITY;

- B UCHHOCTHO-OPHEHTALIMOHHOH cdepe: CTPOUTH CBOe TIOBeNeHHe B
COOTBETCTBHH C MPHHLUIAMH GEpexkHOro OTHOLIEHHUS K PUPOJIE;

- B TPYAOBOH cdepe: MIAHUPOBATE M OCYIIECTBISATH CaMOCTOSATENIbHYIO
paboTy IO TOBTOPEHMIO H OCBOEHHUIO TEOPETHYECKON 4acTH, IIaHHPOBAaTb H
IIPOBOJIUTE XUMHHYECKUH IKCHEPUMEHT; HCIIOJIL30BATh BEIIECTBA B COOTBETCTBUH C
UX MpeJHa3HaYeHHueM U CBOMCTBAMU;

- B cepe 6€30MaCHOCTH KU3HEIEATENBHOCTH: OKA3bIBATD HEPBYIO IIOMOUIb
[IpH OTPABJICHHAX, OXKOrax W NPYrUX TpaBMaxX, CBA3AHHBIX C BENIECTBAMH U
n1aGopaTOpPHBIM 06OPYIOBaHHEM.

JIHYHOCTHBIMHE pe3yabTaTaMH SBIAIOTCS:

- B ICHHOCTHO-OPHCHTALHOHHOM C)epe — 4yBCTBO FOPOCTH 32 POCCHIICKYO
HayKy, OTHOIICHHE K TPYAy, L1e/IeyCTPEMIIEHHOCTb, CAMOKOHTPOJIb U CAMOOLIEHKA;

- B TPyaoBoH chepe — roroBHOCTH K OCO3HAaHHOMY BBIOOpY nankHeileH
0bpazoBaTeEHON TPaeKTOPHH;

- B [I03HABATE/IbHON Cepe: MOTHBALMS yYeHHs, yMEHUe YIPaBiIATh CBOed
MO3HABATE/ILHON JIeATeIBHOCTH.

MeTanpeaMeTHBIMH Pe3yIbTATAMH SBIISIOTCS:



- BIAJeHWE YHHBEPCAILHBLIMH  E€CTECTBEHHO-HAYYHBIMH  CTIOCOOaMH
NeATeJIbHOCTH: HabroIeHHe, U3MEePEeHUe, IKCIIePUMEHT, ydyeOHoe ucciieJoBaHue;

- YMEHUE T'eHepupoBaTh UIEH, ONPEeNATh CPeACTBa, HEOOXOTUMBIE TS MX
pealiu3aluy,

- YMEHHE ONpeNeNiTh LeNU U 3a1a4M AedaTelbHOCTH, BHIOMpaTh CpeicTBa
peanu3aiyy UeNly U IPUMEHSTh UX Ha MPAKTHKE;

- HCIOJBb30BaTh pa3liduyHble WCTOUHHKH JUIS [OJNYyYeHHS XHUMMYEeCKOH
MHGOPMaIHH.

IIporpamma Kypca BHEYPO4HOH AeATenbHOCTH Mo XuMuH «Ha mytu k OI'D no

XUMHH» paccuuTaHa Ha 68 yacoB (2 yaca B HeJemo).

Conepsxkanue nporpaMmel

Pazgen 1. OcHoBHbIE NOHsSITHS XUMHH. [TepHoaHYecKHil 3aKOH. Crpoenne
BewiecTsa — 12 y.

Crpoenue atoma. CTpoeHHe >JIeKTPOHHBIX 00OOJIOYEK aTOMOB TepBBHIX 20
asieMeHTOB Ilepuoauueckoii cucremsl /.M. Menneneesa. Ilepuoauyeckuii 3akoH u
[lepronnyeckas cucrema xumudeckux snementos J.1. Menneneesa. ['pynner u
nepuoel. Ilepruoanyeckoil cucTembl. OU3HYECKHH CMbICH MOPAIKOBOr0 HOMepa
XUMHYECKOTr0 3JIeMeHTa. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB 3JIEMEHTOB M HX
COCIMHCHUH B CBs3M C MOJNOXeHUEM B [lepHomnueckoil cucTeMe XUMHUYECKHX
onemeHToB JI.M. Menneneesa. CTpoeHue BellecTB. XHUMHUECKas CBS3b:
KOBaJIeHTHas (IOJIAPHAs M HENoJIIpHAas), MOHHAs, MeTajulndeckas. BajeHTHOCTD
XUMHYECKUX 371eMeHTOB. CTeneHb OKHCICHHA XUMHYECKHX 3JIEMEHTOB. UMCThIe
BELIECTBA M CMECH. ATOMbI M MOJEKyJbl. XUMHUUeCKHil saeMeHT. IIpocTsle u
CII0JKHBIE BelllecTBa. OCHOBHBIE K/1acChl HEOPTaHUYECKHX BellecTs. Homenknarypa
HEOPraHHYECKUX COCAUHEHUH,

Pazjien 2. MHoroo0pa3ue XHMHYeCKHX peakuuii - 14 4,

XUMHYeCKas peakuusi. YCIOBUA W TpPU3HAKH TPOTEKAHUS XHMHUYECKHX
peakuuii. Xumudeckue ypaBHeHus. CoxpaHeHHe MaccChl BeleCTB pU XMMHUYECKHX
peakuuax. Kiaaccupukauus XMMHYECKHX PeaKUMil 110 PasIu4HBIM TIPH3HAKAM:
HUCTYy W COCTABY MCXOIHBIX M TONYUEHHBIX BEIEeCTB, M3MEHEHUK) CTemneHel
OKHCIEHHUSA XMMHYECKUX JIIEMEHTOB, [MOIIOIIEHHIO W BBIAENEHUIO SHEepruH.
OJIEKTPONUTEl M HEINEKTPOJAMTH. KaTHOHBI M aHHOHBI. DIEKTPOJUTHIECKAs
Juccoluranusi KMCIOT, LIeIouei U cosielt (cpenHux). Peakunn moHHOro oOMeHa H
YCIOBHA HMX OcCyuwlecTBIeHUSA. OKUCIUTEIbHO-BOCCTAHOBUTEBHEIE peaxKIuu.
OKHUCIHTENb H BOCCTAHOBHTED,



Paznpen 3. MuorooGpasue semects — 10 u.

XUMHUYECKHe CBOHCTBA MPOCTHIX BEUIECTB. XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB-METAJJIOB: IIEJIOYHBIX H LICJIOYHO3EMEJIBHBIX METallIOB, AJIOMHHHIA,
Kenesa. XHMHYECKHE CBOMCTBA IIPOCTHIX BeIECTB-HEMETAUIOB: BOAOPO/A,
KHCJIOpoza, rajoreHoB, cepsl, azota, Gocdopa, yriaepoaa, kpeMuus. XUMHYECKHE
CBOMCTBA CIIOJKHBIX BCIECTB. XHUMHHYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX,
aM(pOTEpHBIX, KUCIOTHBIX. XHMHYECKHE CBOMCTBA OCHOBAaHHH. XUMHUYECKHE
CBOMCTBA KHCIOT. XHMHYECKHEe CBOHCTBA comneil (cpenumx). B3auMocBszb
pasIHYHBIX KJIaCCOB HEOPTaHUYECKUX BELIECTB.

Pasgen 4. DxcnepumMeHTaAbHAA XHMHSA — 21 4.

OJKcnepHMeHTalbHble OCHOBbI XuMHH. [IpaBuna GeszomacHoil paGoThl B
WKONIBHOU Jaboparopuu. JlabopatopHas mocyma u oGopymosanue. Pasnenenue
cMmeceH M O4UCTKa BellecTs. [IpuroroBienue pactsopos. OnpeseeHHe Xapakrepa
Cpelbl pacTBOpa KHCIOT M ILiejoYeidl ¢ MOMOIIBIO MHAMKAaTOpoB. KauecTBeHHbIE
PeaKUUH Ha HOHBI B PaCTBOPE (XJIOPHI-,CYabdaT-, KapOOHAT-HOHBI, HOH AMMOHUS ).
Iony4denure razoobpasHbIX BellecTB. KauecTBEHHbIE peaklMd Ha ra3000pa3Hble
BEIECTBA (KUCIOPOI, BOAOPO, YIIIEKHUCIIbIH Ta3, aMMuak). [Tosyuenue u n3yueHue
CBOWCTB M3Y4€HHBIX K/IACCOB HEOPraHM4ecKuX BelecTs. [IpoBeneHne pacyeToB Ha
OCHOBe ()OpMyJI M YpaBHEHU peakuil. BeIYucieHUs MacCOBOM 10JH XUMHUYECKOTO
37IeMeHTa B BellecTBe. BrrunucieHnss MaccoBoii 10U pacTBOPEHHOIO BELIECTBA B
pacTBOpe. Bhl4KCIeHHe KOJIMYECTBA BeLIECTBA, MAcChl MM 00beMa BEIIecTBa Mo
KOIIMYECTBY BELUECTBA, Macce MM 00beMy OIHOIO M3 PearcHTOB WM NPOLYKTOB
peakuuu. IIpoGneMel 0Ge30macHOro HCMOMB30BAHMS BELIECTB M XMMHUYECKHX
peaKuuil B MOBCEAHEBHOM KU3HH. XMMHYECKOE 3aTPA3HEHHE OKPYKAOIIEH CpeIbl
H ero nocnenactrua. Henorex B MHPE BEIIECTB, MATEPHUATIOB H XHMHUYECKHX peaKuHﬁ.

Paszgen 5. [Ipaktuxym — 11 u,

Pazbop nmemoBepcun OI'D-2024 ¥ THOHYHBIX OWMOOK BBITYCKHUKOB
npoublx jet. Pemenue papuantos OI D,

Iloypounoe niiannpoBanue

Ne ni/m Tema ypoka Konuyectro
4acoB
1-2 ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHI 21eMeHT. [IpocThie 2

CIIOXXHBIC BEIEeCTBA

3-4 CtpoeHnue atoma. CTpoeHue 1EKTPOHHBIX 000109eK 2

aTOMOB T1epBbIX 20 XUMHUYECKHX 3]IEMEHTOB
Iepuoauueckoii cuctemsl J[.1. MeHnneneesa. I'pymimsl u

nepuosk! [leproauueckoli CHCTEME]




5-6

3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB JIEMEHTOR B
CBSI3U ¢ onoxkeHneM B [lepuoauueckoii cucreme JI.H.
Menpeneesa

7-8

BanentHocTh. CTeNeHb OKUCIIEHUS XUMHYECKUX
3JIEMEHTOB

9-10

XuMH4ecKas CBA3b: KOBaJCHTHas (IIOJsIpHas U
HeTonsipHas), HOHHas, MeTaJIM4ecKas

11-12

Knaccudukaimsa 7 HOMEHK/IATypa HeOpraHH4eCKuX
BEIICCTB

13-14

KnaccupuKraiusi XUMHUECKUX PEaKIUil 10 pasIiIHbIM
MpU3HAKaM: KOJIMUECTBY U COCTABY HCXOAHBIX H
TIOJIy4EeHHBIX BEIECTB, H3MEHEHHIO CTENICHEH OKHCIeHHS
XUMUYECKUX 3IEMEHTOR, MOTTIOLUIEHHIO H BbIICJICHUIO
SHEepruu

15-16

Xumudeckas peakuusi. Y CIOBUS U IPU3HAKU
NPOTEKAHHA XMMHICCKUX peaKIini

2

17-18

JIEeKTPOJIUTE ¥ HEATEKTPOIUTEL. KaTHOHbBI M aHHOHBI.
DIEKTPOIUTHYECKAs TUCCOLMALMS KUCTOT, IIENOYCH 1
conel (cpelHUX)

19-20

Peakuyy HOHHOTO OOMEHA U YCIIOBHS UX
OCYyIIECTBICHUS

(R

OKHCITATETLHO-BOCCTAHOBUTENIBHBIE PEAKITUH.
IThorrecchl OKMCIIEHUS! U BOCCTAHOBIIEHHUS

OKHCTUTETEHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
OKHCITUTENb U BOCCTAHOBUTEb. DIEKTPOHHBIH OanaHc

27-28

XUMHAYECKHE CBOMCTBA MPOCTBIX BEIISCTB. XHMHIESCKHE
CBOICTBA OKCHMIOB: OCHOBHBIX, aM(DOTEPHBIX,
KUCJIOTHBIX

29-32

XuMHYecKre CBOWCTBA MPOCTHIX BENIeCTB. XUMHIECKHE
CBOMCTBA CJIOKHBIX BEIIECTB




33-36

B3auMoCBsI3b pa3TUYHBIX KI1aCCOB HEOPraHMUECKHX
BeIeCTs. Peakiiuu HOHHOrO 0OMeHa ¥ YCIIOBHS UX
OCYLIECTBIIEHHUS

37-38

ITpaBuna 6e3omacHoi paboOTh! B LIKOIBHOI
naboparopuu. JlabopaTopHas nocyna 1 060py10BaHue.
Paznienenue cmeceil u 04MCTKA BEIECTB.
[Ipurorosnenue pacrsopos. [Ipo6iemsl 6e3omacHoro
HCIIO/Ib30BAHUS BELIECTB U XMMHYECKHX PEaKIuii B
MIOBCETHEBHOH KU3HH. XHUMHYECKOE 3arpsi3HeHHE
OKpY>KaroUleH cpelibl U ero rnocieactsus. Yenosek B
MHpe BelleCTB, MaTePHAJIOB U XUMHUYECKHX PEaKIHi

(g8 ]

39-41

Onpenenenue xapakrepa cpeibl pacTBOpa KUCIOT U
IENOYEH C MOMOIIBIO HHAKKaTopoB. KauecTBeHHbIe
PeaKUMU Ha HOHBI B pacTBOpPE (XJIOPU-, Cyibdar-,
KapboHat-, pocdar-, rHIPOKCHI-HOHBI; HOHBI AMMOHHUSI,
Gapus, cepebpa, Kablius, MeH 1 xKele3a). [Tonydenue
ra3000pa3sHbix BeulecTB. KayecTBeHHbIe peakLun Ha
razoo6pasHbie BemecTBa (KHCI0pOJl, BOIOPOII,
YITIEKUCIIBIA ra3, aMMHAK)

42-43

BreluKcieHre MaccoBOM 10U XUMHYECKOTO JIEMEHTA

44-45

XUMHUYECKOe 3arpsi3HeHre OKpyKaloLeit Cpelbl U ero
MOCJIEACTBUS. el0BeK B MUpe BellecTB, MAaTEPHATIOB U
XUMHYECKUX peakiui

o

46-49

Beraucienne koau4ecTBa BEIECTBA, MACCHI WIIH 00BEMA
BEUIECTBA MO KOJIUYECTBY BEIIECTBA, MACCE HIIH 00BEMY
OJHOT'0 U3 PEAareHTOB UJIM MPOJYKTOB PEAKLIUH.
Berunciienne MaccoBoii 101 pacTBOPEHHOTO BElECTBA
B pacTBope

50-53

PemeHue sKCepUMEeHTANBEHBIX 32134 MO TeMe
«Hemeranne! IV-VII rpynn u ux coeuHeHuii»;
«BAETaHHLIHID(coeﬂHHeHHﬂ»jKaquTBeHHbuzpeaKuHH
Ha HOHBI B PaCTBOpE (XI0OpUI-, HOAUN-, CynbdaT-,
KapOOHAaT-, CHIMKAT-, hochaT-, THAPOKCHI-HOHBI; HOH
AMMOHHS; KATHOHBI H3YYEeHHBIX METAaJlJIOB, a TAKXe
Oapus, cepeOpa, Kanblys, MEIH U Keles3a

54-57

IIpaBuna 6e3onacHoit paboThl B IIKOJBHOH
naboparopuu. JlaGoparopnas mocyma u obopynosasue.




Pa3nenenue cMecell 1 OYMCTKA BEIIECTB.
[IpuroToBsieHHE PacTBOPOB

58-59 | Pa3zbop nemosepcuu OI D-2024

60-65 | Pemenue Bapuantos OI'D

66-68 | I1pobGusI OI' D




