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HNOACHUTEJIBHASA 3AIIUCKA

[IporpaMmma  cocraBieHa B COOTBETCTBHUM ¢  TpeOoBanusimu  DenepambHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO 001Iero 0Opa3oBaHus IO XUMUHU Ha
OCHOBaHUU CJIETYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanvHoro 3akona ot 29 nexabpst 2012 roma, Ne273 (denepanbublii 3akoH «O0
obpazoBaHuu B PDy).

2. OyHIaMEHTANBHOTO sJpa COJAEp)KaHUs oOIero oOpa3oBaHHsI U B COOTBETCTBHUH C
['ocynapcTBeHHBIM cTaHAapTOM 001Iero oopazoBanus (mpuka3 MuHUCTepcTBa 00pa3oBaHUs U
Hayku Poccuiickont ®eneparuu ot 17.12.2010 1. Ne 1897).

1. TIlpukaza MunoOpnayku Poccum ot 31 nmekabps 2015 1. Ne 1576 «O BHeceHUHM
U3MEHEeHUH B (eiepalbHbII rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN CTAHAAPT HAYAIHHOTO 00IIEro
00pa3zoBaHusl, YTBEP)KIEHHBIH TpHKa3oM MMHHHCTEpCTBA 00pa3oBaHUsS M HaykKu Poccuiickoi
Oeneparyn oT 6 okTsIOpst 2009 1. Ne 373 »;

2. Ilpukaza Muno6puaayku Poccum ot 31.12.2015 Ne 1577 «O BHeceHMHM M3MEHECHHI B
denepanbHBIN TOCYIapCTBEHHBINM 00pa30BaTeNbHBINA CTAHAAPT OCHOBHOTO 00IIEro 00pa3oBaHus,
YTBEP)KJICHHBIN MpuKa3zoM MuHHCTEpcTBa oOpa3oBanus U Hayku Poccuiickoit deneparuu ot 17
nexadpst 2010 r. Ne 1897» (3apeructpuponano B Muntocte Poccuu 02.02.2016 Ne 40937);

3. [locranoBnenuss ['maBHoro ['ocymapcTBeHHOro caHWTapHOro Bpada Poccuiickoit
Oenepannn «O6  yrBepxkaeHun Canllun 2.4.2821-10 «CaHuTapHO-31UIEMUOTIOTHYECKUE
TpeOOBaHUS K YCIOBHSIM U OpraHU3aliy 00y4eHUs B 0011e00pa30BaTENbHBIX YUPEHKACHUIX)» OT
29.12.2010 Ne189.

4.  KoHuenuuu pa3BUTHS MAaTeMaTHYECKOIO U €CTECTBEHHO HAyYHOro OOpa3oBaHUSA Ha
2019-2025r. (Pacnopsukerne 1O ammunuctpanuu 1. Tomcka Ne 480-p ot 03.05.19r.);

5. OcHOBHOI 00pa3oBaTelIbHON MPOrpPaMMbI OCHOBHOTO 00Iiero obpazoBanus MAOY
COHI Ne 42 r. Tomcka

6. IlpumepHOil mNPOrpaMMBIOCHOBHOTO o0OIIero oOpa3oBaHus MO XUMHH (0a30BBIii
ypoBeHb) u aBTropckoi mporpammbl O.C. Iabpuensua (["a6pumensa O.C. mporpamma Kypca
xuMuuIsa 8-11 kimaccoB 001eo0pazoBarebHbIX yupexaenuit M: Jlpoda,2010r.).

OO0mme nesu 1 3a1a4u y4eOHOro npeamera

Bonboit Bki1aa B JOCTH)KEHHE TIIABHBIX 11€1€M OCHOBHOTO 00111eT0 00pa30BaHMs BHOCUT
U3y4eHHe XUMUHU, KOTOPOE MPU3BAHO 00ECHIEUNTh pEeIIeHUE CIEYIOUUX yerell:

1) popmupoBaHue cUCTEMbl XMMHUYECKUX 3HAHHI KaK KOMIIOHEHTA €CTECCTBCHHOHAYUYHOMN
KapTUHBI MUDA;

2) pa3BUTHE JMYHOCTH oOOydaromuxcs, (OopMHpOBaHHE Yy HHUX TI'yMaHUCTHYECKHX
OTHOILIEHUH U 3KOJIOTMYECKH L1e1eCO00pa3HOro MOBECHUS B OBITY M TPYAOBOM JeSITEIbHOCTH;

3) BbIpaOOTKa MOHMMAHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU XMMHH, a TAKXKE
(dopMHpOBaHHE OTHOIIEHHS K XMMHUH KaK K BO3MOXKHOW oOnacTu Oynaymied NpakTHUeCKOH
JeSITEIIbHOCTH;

4) ¢dopmupoBaHMe yMeHHUs O€30IaCHOTO OOpallleHUs C BELIECTBaMH, MWCIOJIb3YEMbIMU B
MMOBCETHEBHOW KU3HU.
OCHOBHBIE 3a0ayu N3y4eHUs] XUMUU B OCHOBHOH IIIKOJIE:

1) npomomxkuth (GOpMHUPOBAHHE YMEHHS BHAETH W MOHMMATh IIEHHOCTH OOpa30BaHUS,
3HAUUMOCTh ~ XMMMUYECKOTO 3HAaHMs JUI1 KaXJO0ro UeloBEeKa HE3aBUCHMO OT  €ro
poeCCHOHAIBHON JESATENHHOCTH,

2) NpoJOKUTH  (POPMUPOBAHHENPEACTABICHUS O XHUMHUYECKOHM  COCTaBJISIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUpPA; YMEHHsI OOBSCHATH OOBEKTHI U MPOLIECCHl OKPYKatomen
JNENCTBUTENBHOCTH, UCIIOIB3YS ISl 3TOI0 XUMHUYECKNE 3HAHUS;

3) osnadenue METOIAMHU HAYYHOTO TIO3HAHMS UIi OOBSICHCHUS XUMHUYCCKHUX SIBICHUN U
CBOICTB BEIIECTB, OLICHKM POJIM XMMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJOTHMH U MOJIYyYEHHUH
HOBBIX MaTE€pUAJIOB;



4) BoCUTaHHEYOS)KICHHOCTH B IMO3UTUBHOW POJIM XMMHU B JKU3HH COBPEMEHHOT'O
oOmiecTBa, HEOOXOJUMOCTH TPAMOTHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U OKpY’Karollein
cpene;

5)Hay4uTh MPUMEHSTHIIONYIYCHHbBIC 3HAHUS I OE30IIACHOIO UCIIOJIb30BAHMUS BEIIECTB H
MaTepHajioB B OBITY, CEIBCKOM XO3SICTBE M Ha MPOU3BOCTBE, PEUICHUS MPAKTHUECKUX 3a/1a4 B
MOBCE/IHEBHOM JKMU3HM, MPEIyNpEeXACHUs SBICHUN, HAHOCSAIIMX Bpel 30POBBI0 YeNOBEKa U
OKpYXKaroIleH Cpese;

6) oBnazeHHe OOYYAONUMHCIKIIOUEBBIMA KOMIIETEHIUSAMH (y4eOHO-TI03HABATEIb-
HBIMU, TH(HOPMAITMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMU ).

B ocHoBy pnaHHOW pabodeil mporpaMMbl ToJIO)kKeHa aBTopckas mporpamma O.C.
['abpuensna, A.B.Kymnmosoii — «IIporpamma ocHOBHOro 00IIero oOpa3oBaHHus MO XUMHH, 8-9
kinacce» (MockBa, [poda, 2013), kotopas peamusyercs B ydeOnumkax O.C. ['aOpuensHa
«Xumus, 8, 9 kimace».

MecTo Kypca B yueOHOM IJIaHe

BasucHblii yueOHBIi M1aH OTBOAMUT HA U3yYCHHUE XMMUU B 8-9 Kitaccax OTBOIUT 2 y4eOHBIX
yaca B HEJIEJII0 B TEUEHHE KaXKA0ro roja ooy4enus, scero 136 gacos.

1. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O NIPEJIMETA
[Ipy m3ydyeHUH XUMUU B OCHOBHOW IIKOJE€ 00ECHEeYMBAETCS IOCTHIKEHHE JIMYHOCTHBIX,
METaNpPeIMETHBIX U IPEIMETHBIX PE3YyIbTATOB.
1) JIuunocmmeote
1. B yennocmuo-opuenmayuouHou cgepe:

- BOCIHMTaHUE YYBCTBAa TOPJOCTU 3a POCCHUUCKYIO XHMHMUYECKYIH) HayKy, I'yMaHU3Ma,
MO3UTUBHOTO OTHOLIEHMSI K TPYY, LEIEYCTPEMIIEHHOCTH;

- (hopMupoBaHKE IIEHHOCTH 370POBOI0 M 0€30MacHOro 00pasa )KU3HU; YCBOCHHE MPaBHII
MHAMBUAYAJIbHOTO M KOJIJIEKTUBHOIO O€30IIaCHOTO IOBEJIEHUS B YpPE3BBIYAMHBIX CHUTyalMsX,
YIPOXKAKOUIUX JKU3HU U 3J0POBBIO JIIOJIEH;

- (popMupOBaHUE FKOIOTUIECKOTO MBIIIICHHS: YMEHHSI OLICHUBAThH CBOIO JIEATEILHOCTD U
MOCTYIKHU JIPYTUX JIFOJIEH C TOUKU 3PEHUSI COXPAHEHUS OKPYKAOUIEH Cpe/ipl - rapaHTa KU3HU U
Oyraromosryuusi Jiro/1ei Ha 3emIie.

2. B mpyooeoti cghepe:

- BOCIIUTAaHHE TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY JIajbHEHIEH 00pa3oBaTEIbHOM
TPAcKTOPHH.

3. B no3nasamenbHOU (KOZHUMUBHOU, UHMENNIEKMYalbHOU) chepe:

- (hopMupoBaHHE YMEHUS YIPABIATh CBOEH MO3HABATENBHOM NeSTEIBHOCTHIO;

- pa3BUTHE COOCTBEHHOI'O IEJIOCTHOIO MHPOBO33PEHHUS, MOTPEOHOCTH M TOTOBHOCTH K
camM000pa30BaHMIO, B TOM YHCJIE U B paMKaX CaMOCTOSATENbHOM JesTeTbHOCTH BHE ILIKOJIBI;

- (opMUpOBaHUE OCHOB SKOJIOIMYECKON KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTMUECKOTO MBIIUIEHUS, Pa3BUTHE OIbITA DSKOJIOTMYECKH OpPUEHTHUPOBAHHOU
pedaeKCUBHO-OLIEHOYHON U PAKTUYECKOM 1eATENbHOCTH B )KU3HEHHBIX CUTYaIUsX.

2) Memanpeomemmnuie

1. YMeHue caMOCTOSITETLHO OMNPENENsITh IIeJIM CBOETO OOy4YeHHUs, CTaBUTh U
(dopmynupoBath JUIs ceOsl HOBBIE 3a/laul B y4€0e M MO3HABATEIbHOM AEATENbHOCTH, pa3BUBATh
MOTHBBI U HHTEPECHI CBOEH MM03HABATEIbHON AESITETbHOCTH.

2. YMeHHE CcaMOCTOATENbHO IIJIAHUPOBATh IIYyTH JOCTUKEHHS LEJNEH, B TOM YHUCIE
albTepHATUBHBIE, 0OCO3HAHHO BhIOMpaTh Hanbosnee 3((HeKTUBHBIE CITOCOOBI pEIIeHHs] YUeOHBIX U
MIO3HABATENIbHBIX 33/1a4.

3. YMeHHe COOTHOCUTH CBOM JIEHCTBUS C IJIAHUPYEMBIMU pe3yJIbTaTaMU, OCYIIECTBIATh
KOHTPOJIb CBOEH JEATENBHOCTH B IMpOLECCE JOCTHIKEHHUS pe3yJsibTaTa, ONPENEsATh
CIocoObl IEUCTBUN B paMKax MNPEUIOKEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTUPOBATH CBOU
JENCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYaluEN.



4. YMeHUE OIICHMBATh IPABUIHHOCTh BBITIONHEHUS Yy4eOHOW 3amaun, COOCTBEHHBIC
BO3MOKHOCTH €€ PENICHHUS.

5. BilageHue OCHOBaMH CaMOKOHTpPOJIA, CaMOOLICHKHM, IPUHATHA pELICHUH U
OCYIIIECTBIICHUSI OCO3HAHHOTO BbIOOpA B Y4eOHOM U MMO3HABATEIbHOU JESTENbHOCTH.

6. YMeHue ornpenensiTh MOHATHs, CO3AaBaTh OOOOIICHUS, YCTaHABIMBATH AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTEIBHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS KilacCU(UKAIIH,
YCTaHABIMBAaTh  I[PUYMHHO-CIICJCTBEHHBIE  CBS3H, CTPOMUTbH JIOTUYECKOE  PacCy’KICHHE,
YMO3aK/IIo4eHrne (MHIYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U JIE1aTh BBIBOJIBI.

7. YMeHue co31aBaTh, NPUMEHITh U MPEoOpa30BHIBATh 3HAKU M CHMBOJIBI, MOJCIH H
CXEMBI JIJIsl pelIeHus y4eOHbIX U 03HaBaTeNIbHBIX 3a7ay.

8. CMBICIIOBOE YTEHHUE.

9. YMeHHne opraHu3oBbIBaTh yueOHOE COTPYAHUYECTBO U COBMECTHYIO JAESTEIbHOCTH C
YUUTEJIEM M CBEPCTHUKAMU; pab0oTaTh MHAMBUAYAIBHO U B IPYIIE:HAXOAUTh 00Iee pElICHUE U
pazpemiaTh KOHGIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI U YU€Ta HHTEPECOB; (hOPMYIHPOBATh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE.

10. YMeHue 0OCO3HaHHO HCIIOJNB30BATh PEUEBbIE CPEICTBA B COOTBETCTBUU C 3ajaudeit
KOMMYHHKAITUHM JUISI BBIPAXXCHHUS CBOMX YYBCTB, MBICICH W TMOTPEOHOCTEW; TUTAHUPOBAHHUS W
PEryINsAluy CBOCH eATENbHOCTH; BIa/IeHUE YCTHOW U MUCbMEHHON PEYbIo.

11. dopmupoBaHue u pa3BUTUE KOMIIETEHTHOCTH B O0JacTH HCIOJIb30BAHUS
nH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee MKT— komnerenumn).

12. ®opMupoBaHUE U PA3BUTUE HKOJIOTUYECKOTO MBIIUICHUS, YMEHHE MPUMEHSThH €ro B
MO3HABATEIIbHON, KOMMYHHMKAaTHBHOW, COLMAIBHONM TMpakTUKe U  MpodeccrnoHalbHOM
OpHUEHTAIIUH.

3) Ilpeomemnoie
1. B nosnasamenvhoti cghepe:

- 3HaHHE OMNpEAENCHUI N3YYCHHBIX MOHITHIA: YMEHHE OMHUCHIBATH IEMOHCTPAIIMOHHBIE U
CaMOCTOSITENIbHO MPOBEACHHBIE XUMUUYECKUE IKCIIEPUMEHTBI, UCII0JIb3YS ISl 3TOTO POJHOM S3bIK
U SI3BIK XUMHH;

- YMEHME pa3InyaThb W3YYEHHBIE KJIACChl HEOPraHMYECKUX COEIMHEHUH, MPOCThIE U
CJIOKHBIE BEIIECTBA, XMMUUECKUE PEAKIINH, OMIHCHIBATh UX;

- YMEeHHE KJ1accu(UUIUPOBATh N3YYEHHbIE OOBEKTHI U SIBICHUS;

- CHOCOOHOCTH JeNaTh BBIBOABI WU YMO3AKIIOUEHHUS W3 HAOMIOAEHHM, H3y4eHHBIX
XUMHYECKHX 3aKOHOMEPHOCTEW, TPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 110 aHAJIOTUU
CO CBOMCTBaMH M3y4YEHHBIX;

- yYMEHHE CTPYKTypUpPOBaTh M3YyUYECHHBIH MaTepual W XHUMHYECKYH HWH(OpMaIuio,
NIOJIy4CHHYIO U3 IPYTUX HCTOYHUKOB;

- YMEHHUE MOJIEIMPOBaTh CTPOEHHE aTOMOB 3JIEMEHTOB 1-3 Mepruoi0B, CTPOEHHE NMPOCTHIX
MOJIEKYJT;

2. B yennocmmuo-opuenmayuonnoii cgepe:
- YMEHHE aHAIU3UPOBATh M OIEHUBATH MOCIEICTBUS TSl OKpYKaIoIIel cpeapl OBITOBOM
Y TIPOM3BOJICTBEHHOM JI€ATEIbHOCTH YEJIOBEKA, CBSI3aHHOM ¢ mepepaboTKOM BEIeCTB;
3. B mpyooeoti cghepe:
- (opmupoBaHUE HABBIKOB MTPOBOANTH XUMHUYECKHIA IKCIIEPUMECHT;
4. B cgpepe bezonachocmu dHcusHedessmebHOCm:
- YMEHHE pa3anyaTrh OMacHbIe U O€30MacHbIE BEIIECTBA;
- YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb MPH OTPABICHUSX, OKOTaX U JPYrHMX TpaBMax,
CBSI3aHHBIX C BEUIECTBAMH U J1a00paTOPHBIM 000PYAOBAHUEM.

2. COAEP) KAHUE YYEBHOT' O IPEJIMETA
8 kaacc (2gaca B Hezenro, Bcero 68 4acoB, U3 HUX 14ac — pe3epBHOE BpeMsl)



BBenenue (8 yacon)

[Ipenmer xumuu. MeToasl TMO3HAHMS B XUMHUU: HAONIOJEHHE, OSKCIEPUMEHT,
MojenupoBaHue. VcTouHMKM XuMHuYecKodl uHopManuu, €€ IOoNydyeHue, aHalu3 W
IIPEJICTaBICHHUE €r0 PE3yJIbTaTOB.

[TonsiTHe O XMMHUYECKOM 3JIeMEHTE U (QopMax ero CyIeCTBOBaHUS: CBOOOJIHBIX aTromax,
IIPOCTBIX U CJIOKHBIX BELIECTBAX.

[IpeBpamenus: BemecTB. OTIMYHE XUMHUYECKUX PEAKIUA OT (PU3HYECKUX sBJICHUU. Poib
XUMHHU B )KU3HU YEJIOBEKA.

Kparkue cBeneHust U3 UCTOPUN BO3HUKHOBEHUS U Pa3BUTUA XUMHH. POJb OTEUECTBEHHBIX
YUEHBIX B CTAaHOBJICHUH XMMHU4eCcKol Hayku — pabotsl M. B. JlomonocoBa, A. M. byrneposa, /.
. Menneneena.

XuMHYecKasi CUMBOJIMKA. 3HAKW XUMHYECKHX 3JIEMEHTOB U IPOUCXOKICHUE MX Ha3BaHWM.
Xumuyeckue ¢Gopmynbl. HWuaexkcel u  koddduuueHtsl. OTHOCUTENIbHBIE aTOMHas U
MoJIeKyJsipHass Macchl. [IpoBeneHne pacueToB MaccOBOM JOJIM XMMHUYECKOTO 3JIEMEHTa B Be-
IIECTBE HAa OCHOBE €r0 (POPMYIIBI.

[Tepuonnueckas cucreMa xumuueckux aemeHToB . 1. MenneneeBa, ee CTpyKTypa: MaJible
u OomblMe NEepuoAbl, TPYyNNbl W moArpymmbl. llepuoanueckas cucremMa Kak CIPaBOYHOE
nocoOue JIsl MOJY4EeHUsI CBEICHUI O XMMUUYECKUX JIEMEHTAX.

JdemoncTpanuu. 1. Mogenu pa3iMuHBIX NPOCTBIX M CJHOXKHBIX BemiecTB. 2. Komnekuus
CTEKJISIHHOM XUMMUecKoi mocynbl. 3. Kosuiekius marepuanoB U U3JEIMM U3 HUX HAa OCHOBE
antoMuHus. 4. BzaumoercTBiue MpaMopa ¢ KUCIOTOM U IOMYTHEHUE U3BECTKOBOU BOJIBI.

JlabopaTopHble onbIThl. 1. CpaBHEHHE CBOMCTB TBEPbIX KPUCTAUIMUECKUX BEUIECTB U
pactBopoB. 2. CpaBHEHHME CKOPOCTH HCIIApEHUsl BOJbI, OJCKOJOHAa M 3TUJIIOBOrO CIHPTA C
¢uIbTpOBAIILHOM Oymaru.

IIpakTnyeckune padorsl. 1. [IpaBuna TexHUKH OE30MACHOCTH MPH PabOTe B XUMHUYECKOM
kabunere. Ilpuembl oOpameHuss ¢ 1a0OpaTOpHBIM OOOPYAOBAaHHWEM U HarpeBaTeIbHBIMU
puOOpaMHu.

Tema 1. AToMbl XUMHYecKHX 3J1eMeHToB (10 "acos)

AToMBI Kak (opMa CYIIECTBOBAHUS XHUMHYECKHX 3JIeMEHTOB. OCHOBHBIC CBEIEHHS O
CTpO€HUHU aToMOB. JlOKa3zaTenbCcTBa CIIOKHOCTH CTpoeHus atoMoB. OmbiTel Pesepdopra.
[InanerapHast MOJIeNIb CTPOEHUS aTOMA.

CoctaB aTOMHBIX siep: TNPOTOHBI, HEUTpoHBL. OTHOCUTENBbHAas aTOMHas Macca.
B3anMoCBs3b MOHATUI «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHASI AaTOMHASI MACCa.

M3MeHeHMe yncia MpOTOHOB B spe aToMa — 00pa30BaHKUE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

W3MeHeHne uucia HEHUTPOHOB B siipe aToma — oOpa3oBaHHe H30TONOB. COBpeMEHHOE
OIIpECIICHUE MTOHATHS «XUMHUECKUN 3JIeMEHT». M30TOIbI Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOI'0 AJIEMEHTA.

OnexTpoHbl. CTpO€HHE 3JEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHMX JJIEMEHTOB MalbIX
nepuooB. [loHsTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ileprognueckas cucrema xuMudeckux 3iemMeHToB . 1. MenneneeBa U cTpoeHHne aTOMOB,
(u3nyecKuii CMBICI MOPSIAKOBOIO HOMEpA 3JIEMEHTa, HOMepa I'PyMIIbl, HOMEpa epUoa.

M3MeHeHne 4dncia 2JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHMUYECKOTO
aJeMeHTa — 00pa30oBaHUE IOJOKUTENbHBIX M OTPHUIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaMHU METAJUIOB U HEMeTaJUIoB. [[pMunHbl N3MEHEHN METAIUIMYECKUX M HEMETAIIIMYECKUX
CBOMCTB B mepuojax u rpynnax. OOpasoBanue OMHApHBIX coeauHeHUU. [loHsTHE 00 MOHHOM
cBs3u. CxeMbl 00pa3oBaHMs MOHHOM CBsi3u. B3ammoeiicTBue aTOMOB 3J71€MEHTOB-HEMETAIIIOB

MEXIy co0OH — oOpa3oBaHHME IBYXaTOMHBIX MOJEKYJIT MpPOCTBIX BemecTB. KoBameHTHas
HENOJIsIpHAsk XUMHUYECKas! CBSI3b. DIEKTPOHHbIE U CTPYKTYPHbIE (DOPMYIIBL.
B3aumopeiicTBe aToMOB HEMETAUIOB MeXAYy co0oii — oOpa3oBaHuE OMHAPHBIX

COCI[I/IHCHI/Iﬁ HEMCTAJJIOB. SJICKTpOOTpI/II_[aTCHBHOCTB. KoBanenTrnas noJrsipHas CBA3b. Ilonstue
0 BaJICHTHOCTH KaK CBOHCTBE aTOMOB O6pa3OBI)IBaTI) KOBAJICHTHBIC XWMHYCCKHE CBSA3H.



Cocrasnenue Gpopmyn OMHAPHBIX COSIUHEHUH MO BaJCHTHOCTH. HaxoxkeHue BaJeHTHOCTH 1O
dbopmysie OMHAPHOTO COSAMHEHUSI.
B3aumopneiicTBie aTOMOB METaUIOB MEXIy CO00H — oOpa3oBaHHE METATMYECKUX
kpuctaioB. [IoHATHE O METAININYECKON CBS3U.
JemoncTpauuu. Mojenu aroMOB XHMHYECKMX JJeMEHTOB. llepuonnueckas cucrema
xumuueckux snemeHToB J1. . MenneneeBa (pa3nudHbie GOPMBI).
JlabopaTopubie omnbiThl. 3. MoaenupoBaHue IpUHIMNA JEHCTBUS CKAHHUPYIOLIETO
MUKpockoma. 4. M3roroBiaeHue MoJenei MOJIeKYJa OWHApHBIX coeauHeHui. 5. M3roroBieHue
MOJIEH, UJUTIOCTPUPYIOLLEH CBOMCTBA METAIIMYECKON CBS3H.

Tema 2. [IpocThie BenecTBa (6 yacoB)

[TonoxxeHue mMeTauioB U HEMETAILIOB B [lepnoandeckor cucreMe XMMHUYECKUX JJIEMEHTOB
. . MenaeneeBa. Baxxnelme mpocThie BEIMIECTBA — METAILIBI (3KEJI€30, ATFOMUHHM, KaIbIUH,
MarHui, Hatpuii, Kamwif). OOmme Qusnueckue CBOWCTBA MeTauIOB. BakHelimme mpocTbie
BellleCTBa-HEeMeTalIbl, 00pa30BaHHBIE aTOMAaMU KHCIIOpPOJa, BOJIOPOAa, a30Ta, cephl, ¢pocdopa,
yriaepoja. MoJekyabl MPOCTBHIX BEIIECTB-HEMETANIOB — BOJOpPOJa, KHUCIOpOJAa, a3oTa,
rasioreHoB. OTHOCUTEINbHASA MOJIEKYJISIPHAsI Macca.

CrocoOHOCTh aTOMOB XHMHYECKHUX JJIEMEHTOB K OOpa30BaHUIO HECKOJBKHX IPOCTHIX
BEIIECTB — alJIoTponusa. AJoTpomnHble Moaudukanuu Kucioponaa, ¢ocdopa, onosa.
Meramnyeckue M HEMETAIMYECKHME CBOWCTBA MPOCTHIX BemiecTB. OTHOCHUTENBHOCTH 3TOTO
MOHSATHSL.

Uucno Asoraapo. KomnuectBo BemiectBa. Monb. Monsipast macca. MosipHblil 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eIMHUIIBI U3MEPEHUsT KOJIMYECTBa BEUIECTBA — MIJIJIUMOJb U
KHJIOMOJIb, MIJUTUMOJISIPHAsE M KAJIOMOJIApDHAsE MAacChl BEIECTBA, MIUIUMOJSIPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ wucnosp3oBaHWEM TMOHSTHM «KOJHUYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBII 00bEM Ta30By», «YUCIO ABOTAIPON».

Hemoncrpanumn. [Torydaenne o3ona. OOpa3iel OSIOTO U CEPOTO 0JI0BA, OETIOr0 U KPACHOTO
dbocdopa. HekoToprie MeTamipl 1 HEMETAJUIbl C KOJUYECTBOM BemiecTBa 1 Moyib. MoJsipHbII
00BEM ra3000pa3HbIX BEIIECTB.

JlabopaTopHble onbIThI. 6. O3HaKOMJIEHHE C KOJUIEKIMEW MeTauioB. 7. O3HaKOMIIEHUE C
KOJIJIEKIIME HEMETAJIOB.

Tema 3. CoenHeHHs1 XHMHYECKHX dj1eMeHTOB (13 vacoB)

Crenennr okxucieHus. CpaBHEHHE CTETNEHH OKHUCJICHUS W BaJeHTHOCTU. OrpejereHne
CTETIEHU OKHUCIJICHUS DJIEMEHTOB B OMHaApHBIX coenuHeHusix. CocTaBieHue Gopmyn OMHAPHBIX
coeIUHEHHH, 0OImMii crmocod UX Ha3BaHUH.

bunapHbie coelvHEHUs METAJIOB M HEMETAIIOB: OKCHJIbI, XJOPHUABI, CYIbGUABI U TIp.
Cocranenue ux Gopmy.

buHapHbIe coeIMHEHNS HEMETAJUIOB: OKCHU/JIBL, JIETYYHE BOJAOPOAHBIE COEUMHEHUS, UX COCTAB
U Ha3BaHusA. [IpencraBUTenM OKCHUIIOB: BOJQA, VYIJIGKUCIBIA Ta3, HErameHas HW3BECTb.
[IpencraBurenu neTy4nXx BOJAOPOAHBIX COCAUHEHUM: XJIOPOBOIOPOI U AMMHAK.

OcHoBaHus, UX COCTaB W Ha3BaHuUsA. PacTBopumocTs ocHoBaHuil B Boje. [IpencraButenu
ienouei: THIPOKCHUIbI HATPHs, Kamusl U Kanbius. [loHaTue 00 MHIUKATOpax U KaueCTBEHHBIX
peaKuusx.

Kucnotsl, ux cocras u HazBanus. Knaccudukanus kucnot. [IpencraBurenu KUCIOT: cepHasi,
consiHas, a3zoTHas. llonstue o mkane kucinotHocTH (mkana pH). M3meHenuwe okpacku
WHJIUKATOPOB.

Conn Kak MPOU3BOAHBIE KHCIOT M OCHOBAaHMM, MUX COCTAaB M Ha3BaHUs. PacTBOpUMOCTH
coneii B Bome. llpencraButenu comneit: xjopua Hatpusi, kapboHat u ¢docdaT Kalblus.
AMOpdHBIE ¥ KPUCTALUTHIECKUE BEIIECTBA.

MexxMoNeKyNIsgpHble B3aUMOAECUCTBUS. THUINBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTB BEIIECTB OT TUIIOB KPUCTAJUTMYECKUX PEIIECTOK.



YucTele BemiecTBa M cMecH. l[IpuMepsl JKUAKUX, TBEPABIX M Ta3000pa3HBIX CMeceH.
CBOMCTBa YMCTBIX BellecTB U cMmecer. VX cocraB. MaccoBag u oObeMHas TOJIW KOMIIOHEHTA
cMecu. PacueTsl, CBsI3aHHbBIE C UCTIOJIb30BAHUEM MTOHSITHS <«I0JISI.

demoncTpamuu. OOpa3ibl  OKCHUIOB, KHCIOT, OCHOBaHMH M cojiel. Mogenn
KPUCTAJZIMYECKUX PEIIETOK XJopuaa HaTpus, anMasza, okcuzaa yriaepoaa (1V). KucnorHo-
HIEJIOYHbIE MHAMKATOPbl, M3MEHEHHE WX OKPAacKh B Pa3IMYHBIX Cpelax. YHHBEpPCAIbHbBIN
WH/IUKAaTOP U U3BMEHEHHE €T0 OKPACKHU B pa3inuHbIX cpenax. [kana pH.

JlaGoparopHblie onbIThL. 8. O3HAKOMIICHHE C KOJUICKIHMEH OKCHAOB. 9. O3HAKOMJIEHUE CO
cBoiictBamu ammuaka. 10. KauectBennasi peakiusi Ha yriekucibsiid ra3. 11. Onpenenenune pH
PacTBOPOB KUCIIOTHI, 11eJ049u U BoJbL. 12. Onpenenenue pH AMMOHHOTO U S0JI0YHOTO COKOB Ha
cpe3e 1wioaoB. 13. O3nakoMiieHHWEe ¢ KoJuleKiueil cosieil. 14. O3nakoMJieHHE C KOJUIEKIUEH
BEUIECTB C pa3HbIM THUIIOM KpPHUCTAUIMYECKOW  pemeTkd. V3rotoBienue mojenei
KPUCTATNYECKHX pemeTok. 15. O3HakoMIeHue ¢ 00pa3iioM roOpHOM MOPOIHI.

IIpakTuyeckue padorol. 2. [I[purorosieHure pacTBopa caxapa U pacyeT €ro MacCOBOM JI0JIU
B pactBope. 3. HaOnromeHus 3a M3MEHEHUSIMH, NPOUCXOISIIIMMHU C TOPSAIICH CBEYOH, W HMX
omucaHue (JIOMaITHUN YKCIIEPUMEHT).

Tema 4. U3meHeHus, npoucxoasiue ¢ BemecrBamu (12 gacos)

[loHsiTHE ABIIEHUI, CBSI3aHHBIX C U3MEHEHUSAMM, IPOUCXOIALIIMMHU C BELIECTBOM.

SIBneHus, CBsA3aHHBIE C M3MEHEHHEM KPUCTALIMYECKOIO CTPOECHHUs BEIleCTBa IIPU
MOCTOSIHHOM €ro cocTaBe — (pusuueckue sBieHus. @Dusnueckue SBICHUS B XUMHH:
JUCTWUISILMS, KPUCTAJUIM3AlMsl, BbIIIApMBAHUWE W BO3TOHKAa BEIIECTB, (QUIBTPOBAHUE W
neHTpudyrupoBaHue.

SIBnenus, cBs3aHHBIE C U3MEHEHHEM COCTaBa BEILECTBA, — XUMHUUYECKUE peakuuu. IIpusHaku
U yCIIOBUSA MPOTEKAHUS XUMHUYECKUX peakiuil. BpineneHue TemaoTsl U CBETa — peakLUU
ropenust. [loHsTHe 00 3K30- ¥ SHAOTEPMHUECKUX PEAKIIUSIX.

3aKOH COXpaHEHUs MacChl BeUIeCTB. XMMHMUYECKHE YpPAaBHEHHUs. 3HAUEHUE HHAEKCOB H
k03 dunmenToB. CocTaBieHUe YpaBHEHHI XUMUYECKUX PEAKIHH.

PacueTpl mo XuMHUYECKMM YypaBHEHUsAM. PelleHune 3aad Ha HaxXO0XJACHHE KOJIMYECTBA,
Macchl MM 00beMa MPOJAyKTa pPEAKIUH IO KOJUYECTBY, Macce WIM OOBEMY HCXOJIHOTO
BellecTBA. PacueTsl ¢ MCIOIB30BAaHUEM IOHATHUS <«IOJIsI», KOrJa MCXOAHOE BEILECTBO JaHO B
BHJIE pPacTBOpa C 3aJ[aHHOM MAacCOBOM [OJIE pPacTBOPEHHOTIO BEHIECTBA WJIA COJEPKUT
ONPEAEIIEHHYIO JIOJII0 IPUMECEM.

Peaknun pasnoxxenus. llpencraBieHne o CKOpOCTH XMMHUYECKUX peakuui. Karammsartopsl.
®epmenThl. Peakuinu coequnenus. KatanuTuueckue 1 HeKaTaIUTHUYECKHUE PEAKLIUU, 00paTUMbIe
1 HeoOpaTnMble peakuuu. Peakiiuu 3amenieHus. Psj akTHBHOCTH METaJUIOB, €r0 UCTIOJIb30BaHUE
JUIsL IPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS PEAKLUN MEXKIY METalJlaMH U KHCIOTaMH,
PEaKIUi BBITECHEHUS OJJHUX METAJJIOB U3 PACTBOPOB MX COJIEW IPYrUMHU MeTauiaMu. Peaknun
oOMeHa. Peakuuu HeWTpanmuzanuu. YciIoBUsS NPOTEKAHUS peakiuil oOMeHa B pacTBopax [0
KOHIIA.

Tunsl XMMHUYECKMX peakUuid Ha IpPUMEPEe CBOWCTB BOAbL. Peakuus pasiokeHHs —
AJIEKTPOJIN3 BOJABL. Peakuuu coeauHEeHus — B3aUMOJEWCTBUE BOJBI C OKCHUIAMU METAIOB H
HEMETAJUIOB. Y CJIOBUE B3aMMOJIECHCTBUS OKCHJIOB METAJUIOB U HEMETAJUIOB ¢ BoxoH. [loHsaTtne
«TUAPOKCUIBD». Peakinm 3amenieHus — B3auMOIeCTBHE BO/IbI C MeTaJulaMU. Peakunyu oOMeHa —
TUAPOJIN3 BEIECTB.

JMemoncTpauuu. [Ipumepsl pusnueckux sBICHMIA: a) MaBiieHue napadunHa; 0) BO3TOHKA
fioyia umu OEH30MHOM KHMCIOTHI; B) paCTBOPEHHME OKpAIICHHBIX coliel; T) nuddy3ust TyIIMCThIX
BELIECTB C TOpSIIEH JIaMIIOYKM HakaluBaHUsA. [IpuMepbl XMMUYECKUX SIBICHUIl: a) ropeHue
Mmaruusi, (ocdopa; 0) B3aUMOACHUCTBUE COJSHOM KHCIOTHI C MpPAaMOpPOM WIJIM MEJOM; B)
nonydyenue ruapokcuaa meau (l1); r) pactBopeHne MONy4eHHOrO TMAPOKCUAA B KUCIOTax; 1)
B3auMoseiicteue okcuga menu (II) ¢ cepHOl KHCIOTOM THpu HarpeBaHUM; €) pPaslIOoKEHHE



IIepMaHraHaTa Kajaus; ) pas3jIoKeHHE MEPOKCUAA BOJOPOAA C IOMOLIbIO TUOKCHAA MapraHia 1
Karasasbl KapTodess Ui MOPKOBH; 3) B3aUMO/IEHCTBHE Pa30aBIEHHBIX KUCIOT ¢ METaNIaMH.
JlabopaTopHusblie onbIThl. 16. [IpokanuBanue Meau B IJlaMEHU cIUpPTOBKU. 17. 3amelieHue
Meau B pactBope xsopuaa meau (1) sxenezom.
IIpakTnyeckne padorel. 4. AHanu3 no4Bel U BOABL. 5. [IpU3Haku XUMUYECKUX PEAKIIUM.

Tema 5. PactBopenne. PacTBopbl. Peaknuu HOHHOT0 00MeHa, OKMCJINTEIbLHO-
BOCCTAHOBHTEIbHbIE peakuuu (19 yacoB)

PactBopenne kak  ¢Qusmko-xumuyeckuid  mpouecc. [loHsTme 0 ruaparax u
Kpuctauioruaparax. PactBopuMocTs. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBHCHUMOCTH
pacTBOPUMOCTH TBEPABIX BELIECTB OT TeMmIiieparypbl. HachlllleHHbIE, HEHACBILICHHBIE U
MEPECHIILIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB ISl IIPUPOJIBI U CEJIBCKOTO XO35MCTBA.

[Torsitie 00 DIIEKTPOTUTHYECKON JUCCONMANMUU. OJIEKTPOJUTHI W HEIIEKTPOIHTHI.
MexaHu3M JuCCOLMALMM  AJEKTPOJUTOB C PA3JUYHBIM  XapakTepoM cBsi3u. (CTeneHb
AIIEKTPOIUTUIECCKON Auccoruarii. CHIIbHBIC U CTa0bIe AIEKTPOJIUTHI.

OCHOBHBIE TOJOKEHUSI TEOPUU DIIEKTPOJIUTHYECKOW auccounanuu. VoHHbIE ypaBHEHUS
peakiuii. Peakunu oOMeHa, Haymme 10 KOHIA.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotel, ux xnaccudukarus. Jucconumanus KHCIOT U MX CBOWCTBA B CBETE€ TEOPUH
3JIEKTPOJIMTUYECKON — JMccOlManuu. MONEKyJIsIpHbIE W HUOHHBIE ypaBHEHHUS PEaKLUM.
B3anmopeiicTBue KHUCIOT ¢ METaUIaMH. DJIEKTPOXUMHYECKUN Ppsii HANpPsHKEHUH METalIoB.
B3auMozeiicTBue KUCIOT ¢ OKCHJIaMU METAJIOB. B3aumMoneicTBue KUCIOT ¢ OCHOBAHUSAMH —
peakius HeWTpanuzanuu. B3aumopeicTBue KHCIOT ¢ cossiMu. Mcnonb3oBaHue TaOIHIIBI
PacTBOPUMOCTH ISl XAPAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanwust, ux kinaccupukanus. [lucconnanus OCHOBaHUI U MX CBOWCTBA B CBETE TECOPHH
3JIEKTPOJIUTUYECKON AuccouManuu. B3aumoaelicTBue ocHOBaHUU ¢ cojisiMH. Mcnonb3oBaHue
Ta0JIULBI  PACTBOPUMOCTH  JUIS  XAPAKTEPUCTHKU  XHUMHUYECKUX CBOHCTB  OCHOBAHHUHU.
B3anMopeicTBue miennodei ¢ OKCUAaMu HEMETAILIIOB.

Conu, ux aucconuanus U CBOMCTBA B CBETE TEOPUM IIIEKTPOJIUTUUYECKOM JIHCCOLUALUU.
B3aumopeiicTBue coseit ¢ MeTauiaMu, 0OCOOEHHOCTH ATUX peakiuid. B3amMopeicTBre coneid ¢
consiMu. Vcmonb3oBaHue TaONUIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUYECKUX CBOWCTB
COJIEH.

O06o0011eHne cBeieHn 00 oKcH1axX, UX KiIacCU(pUKAIMKU U CBOHCTBAX.

I'eneTnueckue psAapl MeTaAUIa W HEMeTaula. [ 'eHeThyeckas CBsSI3b MEXKIY KIaccaMmu
HEOPraHWYECKUX BELIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OmnpeneneHue CTEMEHEW OKUCICHUS IS DIIEMEHTOB, OOpa3yrolIMX BeIIecTBa pPa3HBIX
KiaccoB. Peaknmu HMOHHOTO OOMEHA U OKUCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIC —PEAKIIUH.
OKuCIUTENh U BOCCTAHOBUTEND, OKHCIIEHHE U BOCCTAHOBJICHUE.

CocraBneHue  ypaBHEHHUH  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA  METOJIOM
ANEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTBHIX BEHIECTB — METAUNIOB W HEMETAUIOB, KUCJIOT W COJieH B CBETE
OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUM.

Jdemoncrpauuu. HcnobplTaHue BEHIECTB M HMX PACTBOPOB HA  JJIEKTPONPOBOTHOCTb.
3aBUCHMOCTh  DJIEKTPONPOBOJHOCTH YKCYCHOM KHUCJIOTBI OT KOHIIEHTpauuu. JIBuxeHue
OKpAaIlICHHBIX HMOHOB B JJIEKTPUYECKOM IIoje. B3aummonelcTBMe IUHKA C CEpOM, COJISTHOU
kucioror, xmopugom wmemu(ll). Topenwe MarHus. BsaumojeiicTBue  XJIOpHOW U
CEpPOBOAOPOIHOM BOJIBI.

JlaboparopHbie onbIThl. 18. B3aumopeiicTBue pacTBOpPOB XJIOpHMJAa HATpUs M HUTpaTa
cepebpa. 19. IlomydeHne HepaCTBOPUMOTO THAPOKCHIA U B3aUMOJECUCTBHE €T0 C KHUCIOTaMH.
20. BzaumopelicTBHe KHUCIOT C OCHOBaHUAMU. 21. B3aumopeiicTBuUE KHCIOT € OKCHAAMHU
MeTaJu1oB. 22. B3anMoaelcTBIEe KHUCIIOT ¢ MeTajuiaMu. 23. B3anMoaelcTBiEe KHUCIIOT C COJIIMMU.
24. B3auMonelcTBHEe MIeJoUed ¢ KHUCIoTaMu. 25. B3auMojeiicTBue IeNoYer ¢ OKCHUIAMU



HeMmeTaysioB. 26. B3aummopelictBue menodet ¢ comsmu. 27. llomyuenue u cBoiicTBa
HEpPAaCTBOPUMBIX OCHOBaHWU. 28. B3anmomeiicTBHE OCHOBHBIX OKCHIIOB C KHCJIOTaMH. 29.
B3aumMogeiictBue OCHOBHBIX OKCHIOB ¢ BOJOM. 30. B3aumoneicTBUE KUCIOTHBIX OKCHUJIOB CO
meinoyamMu. 31. B3auMoaelcTBrE KUCIOTHBIX OKCHIOB ¢ BOIOil. 32. B3aumonencTsue cojied ¢
kucinoramu. 33. B3aumogeiictBue coneit ¢ mienoyamu. 34. B3aumojeicTBue cojieit ¢ COJISIMMU.
35. BzaumoaeiicTBre paCTBOPOB COJIEH C METaIaMU.

IIpakTnyeckue padoTbl.6. VYCiIOBUS MPOTEKAHMSI XHUMUYECKUX PpEAKUUH  MEXKIY
pacTBOpaMH 3JIEKTPOJIUTOB A0 KoHIA. /. MoHHbIe peakiuu. 8. CBOWCTBA KUCIOT, OCHOBAHHH,
OKCHJIOB U cojieil. 9. Pemenne skcriepuMeHTalbHbIX 3a7a4.

Pe3zepBHOe Bpems — 1 yac.

9 kJuacc (2 yaca B HeJIeNIO, Bcero 68 4yacoB, U3 HUX 2 Yaca — pe3epBHOE BpeMs)

BBenenue. O0mas xapakTepucTHKA XUMHYeCKHX 3JIeMeHTOB (6 4acoB)

XapakTepuCTHKA 3JIEMEHTA I10 €ro MOJIOKEHHIO B [lepruoanyeckoi cucremMe XMMHUYECKUX
snemenToB J[. 1. MenpgeneeBa. CBoiicTBa OKCHAOB, KHUCJIOT, OCHOBAaHHM U COJICH B CBETE
TEOPHUU IIEKTPOIUTHIECKON JUCCOLUALMN U OKUCIIEHHUS-BOCCTAHOBIICHUS.

[TonsiTue o mepexonHbIX 3neMeHTax. AMQOTepHOCTh. ['eHeTHUecKUuil psj MepexoaHOTO
JJIEMEHTA.

[lepuonnueckuii 3akoH u Ilepumogmueckas cucrema xumuueckux saemeHToB [ H.
MenpneneeBa. XuMudeckass OpraHu3alys )KUBOM M HEKUBOU NPUPOABl. XUMHUYECKHI COCTAB
sApa, MAaHTUM U 3€MHON KOpbl. XMMHUYECKHE 3JEMEHThl B KIJETKaX >HUBBIX OPraHU3MOB.
Maxkpo- 1 MUKpPO3JIEMEHTHI.

O6o00menne cBeeHU 0 XUMUYECKUX peakiuax. Kinaccupukanus XUMHUECKUX PeakIuii
[0 Pa3JIMYHBIM IPU3HAKAM: «UHUCIO M COCTaB PEArupyrOUIMX KU 0O0pa3yloIIMXCS BEIIECTBY,
«TerIoBOM 3P eKT», «HampaBlIeHUE», «U3MEHEHHE CTENEHEH OKHCIEHHUS AJIEMEHTOB, oOpa-
3YIOIIMX PEarupyollne BelmecTBay, «(pasa», «MCcIoIb30BaHHe KaTalu3aTopay.

[lonsaTue o0 cCKOpOCTM XMMHUYECKOW peakuuu. DakTopsl, BIHSAOIHAE HAa CKOPOCTh
xumudeckux peakuuii. Katanuzarops! u katanu3. MTHruOUTOpbl. AHTHOKCHIAHTHI.

JemoncTpamuu. Pasmuuneie gopmer Tabmumsr JI. WM. MennpeneeBa. Mopenu aToMoB
3JeMeHTOB 1—3-ro mepuonoB. Mojenab CTpOEHHUs 3eMHOro Imapa (IMONepeyHbId pas3pes).
3aBUCHMOCTh CKOPOCTHM XHMMMYECKON peakuuu OT TMPUPOJbl pearupyrouux BeecTB.
3aBUCHMOCTb CKOPOCTH XMMHUYECKOW pEaKkIUu OT KOHLEHTPAllUM PEarupyrollux BEIIECTB.
3aBUCHMOCTh CKOPOCTH XUMHUYECKON peaklMM OT IUIOLIaJAN CONPUKOCHOBEHUS pearupyromux
BEILIECTB («KUISMUN CI0#»). 3aBUCUMOCTh CKOPOCTH XMUMUYECKOI peakIuu OT TeMIIepaTyphbl
pearupyrommnx BeEIIECTB. ['OMOTreHHbIA M TETEPOTeHHbIA KaTtanu3bl. DepMeHTaTUBHBIN
katanu3. IHrubupoBanue.

JlaGopaTopHbie onbIThl. 1.IlonydeHne ruipokcuia IMHKA U UCCIEA0BAHUE €0 CBOMCTB. 2.
MopgenupoBanue noctpoeHus llepuoanueckold cucTeMbl XUMHUYECKMX 3yemMeHToB [[. U.
Menneneesa. 3. 3aMelieHue xene3oM Meau B pactBope cyibdara meau (11). 4. 3aBucumoctsb
CKOPOCTM XMMMYECKOM pEakUUH OT MPUPOJbl pEearupyrollux BeUIECTB Ha IpUMEpe
B3aMMOJEHCTBUS KHCIOT C MeTajllaMu. 5. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakiuu OT
KOHIICHTPALlU PEarupyrolIuX BEIIECTB Ha IPUMEPE B3aWMOJEHCTBHS LIHMHKA C COJISTHOM
KHCJIOTOW pPAa3JMYHOM KOHLEHTpanuu. 6. 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEAKIHU OT
IJIOIIAN CONPUKOCHOBEHUS PEarupyrolnuX BewecTB. 7. MoIeaupoBaHue «KUIIALIErO CIOs.
8. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOW peakluy OT TeMIEepaTypbl pearupyroux BelIecTB Ha
npumepe B3ammoneicTBus okcuma Meaum (l1) ¢ pacTBopoM cepHOW KHCIOTHI pa3UYHON
TeMriepaTypsl. 9. Pasnoxenue mepokcuaa Bojopoaa C MOMOIIBI0 okcuaa mapranma (1V) u
katanaszpl. 10. OOHapyXeHHe KaTaja3bl B HEKOTOPBIX MHHUILEBbIX Mpoaykrax. 11. Murubu-
POBaHME B3aNMOJICUCTBHS KUCIOT C METAJUIAMU YPOTPOIIMHOM.



Tema 1. Metanbl (22 yacoB)

[Tonoxenne wmerawuioB B llepuomuueckoid cucteme XumMuueckux isnemMeHTtoB [ U.
MenneneeBa. Mertauinueckass KpUCTaUIMUECKAsl pELIETKAa U METAUIMYECKas XUMUYEcKas
cBsa3b. O0mue ¢usnyeckue cpoiictBa mMetanaoB. CruiaBbl, UX CBOWCTBA M 3HaueHUE. XUMH-
YeCKHEe CBOMCTBAa METAJUIOB KaK BOCCTAHOBHUTEJIEH, a TakKe€ B CBETE MX IOJOKEHUS B
AIEKTPOXUMUYECKOM psALY HampsikeHUil MeTauioB. Koppo3us meTamnoB U criocoObsl 60pbObI €
Hel. Metamel B mpupojae. O0miue crnocoObl UX MOTYICHHS.

OO0masi XapakTepUCTHKA HIEJOYHBIX MeTalIoB.MeTaninbl B npupoje. O0mue crmocoOb
ux nonydyeHusa. Crpoenue aromos. lllenounsle MeTanasl — OIpOCThIE BellecTBA. BaxHelue
COCIMHEHMS ILEJIOYHBIX METAJJIOB — OKCHJbI, TUAPOKCUIBI U CONMU (XJOPHUABI, KapOOHATHI,
cynbdaTel, HUTpPATHI), X CBOWCTBA W MPUMEHEHHWE B HAPOJHOM Xxo3siicTBe. KanwitHbie
ynoOpeHus.

O0mas xapakrepucTHKa 3jeMeHTOB riaBHoW mnoarpynnsl |l rpynnel.Ctpoenue
atoMoB. lllenouHo3emMenpHbIE METaUIbl — MPOCTHIE BELIECTBA. BaxkHeWline COoeauHEHUs
[IETOYHO3EMEJIbHBIX METAUIOB — OKCHJIbI, THJIPOKCHUIBI M COJH (XJIOPHUABI, KapOOHATHI,
HUTpAaThI, cynbdatel, pocdaThl), UX CBONCTBA U MPUMEHEHHE B HAPOJHOM XO3siCTBE.

Amomunmii. CTpoenue aroma, QU3NYECKUE U XMMUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus aJlOMUHUS — OKCUJT U THAPOKCH, nX aMm(bOTEepHBIN XapakTep. Baxkueiimue conu
anroMuHus. [IpuMeHeHne aTtOMUHUA U €r0 COEUHEHUM.

Keneszo. CtpoeHue atoma, QU3NUYECKHE U XMMHYECKHE CBOICTBA MPOCTOTO BEIIECTBA.
Ienernaeckue psmel Fe”* u Fe®'. Baxweiimme comm kenesa. 3HAaueHHE jKele3a MW €ro
COEIMHEHUU NIl MPUPOJIbl U HAPOJHOTO XO35MCTBA.

JdemoncTpamuu. OOpasupbl IMENOYHBIX W IMIEJIOYHO3EMENbHBIX MeTauioB. OOpasiisl
craBoB. B3aumopeiicTBue HaTpusl, TUTUS U KalbLMs C BOAOW. B3zaumopelicTBue Hatpus u
MarHus ¢ KuciopojaoM. BzaumonelictBue Metaios ¢ Hemetaamu. [loyuenue ruipokcu 10B
xenesa (1) u (11).

JlabopaTopHuble onbIThI. 12. B3anmozeiicTBie pacTBOPOB KUCIIOT U cosiel ¢ MeTajuiamu. 13.
O3zHakomyieHHe ¢ pyaamHu sxene3a. 14. OkpalinBaHWe IJIAMEHU COJIAMHM LIEJIOYHBIX METAILIOB.
15. BzaumopeiictBue kanbius ¢ Bojgoi. 16. [Tomyuenne ruapokcuaa Kaablus U UCCIIEI0BAHUE
ero cBouctB. 17. [lonydyeHue ruapokcHUaa AJIOMHUHHUS U HCCIEJOBAHUE €ro CBOMCTB. 18.
B3aumopeiictBue xene3a ¢ consiHol kuciotol. 19. Ilomyuenue rugpoxcunos xenesza (1) u
(111 u u3yueHue ux CBOMCTB.

IIpakTuyeckne padGorbl. 1. OcymiecTBieHHE LENOYKH XUMHUUYECKUX MpEeBpalleHHi.
2.JlonydyeHne W CBOHCTBAa COEIMHEHMH METauIoB. 3.DKCIEPUMEHTAIBHBIE 3aJaud IO
PacIO3HABaHUIO U MOJIYYEHUIO BEUIECTB.

Tema 2. Hemetanuabl (28 yacoB)

OO11as xapakTepuCcTHKa HEMETAJUIOB: noJjioxkeHue B [leproauyeckoil cucTeMe XMMHUECKUX
sanemeHToB [I. . MenneneeBa, 0COOEHHOCTH CTPOEHHSI aTOMOB, 3JIEKTPOOTPULIATEIBHOCTD
(90) kak Mepa «HeMmeTauIMyHOCTH», pan D0. Kpucramiueckoe CTpoeHHE HEMETalJIOB —
MPOCTBIX BelecTB. AsuioTponusi. Pu3znyeckue CBONCTBA HeMETaIoB. OTHOCUTENBHOCTH
MOHATUH «METAII» U «HEMETAIUDY. XUMHYECKUE DIEMEHTBI B KJIIETKaX KUBBIX OPTaHU3MOB.

Bonxopoa. Ilonoxenne Bonopoaa B [lepuoanueckoil cucteMe XUMHYECKUX 3JIEMEHTOB /.
N. Menneneea. CTpoeHne atomMa U MOJIeKynbl. DuU3MyecKHe M XUMHUYECKHUE CBOMCTBA
BOJIOPO/1a, €T0 NOJIYYEHHE Y IPUMEHEHHUE.

Bona. Crpoenue Monekynsl. Bomoponnas xumuueckass cBsi3b. Dusnueckue CBOWCTBa
BOAbl. AHOMAJIUU CBOMCTB BOAbl. ['MiapoduinbHble U THAPOPOOHBIE BelIeCTBA. XUMHYECKUE
cBoiicTBa BoAbl. Kpyrosopor Bonabl B mpuponae. Bomooumcrtka. Aspauus Boasl. beiToBbIE
¢bunpTpel. MuHepanbHble BoAbL. JIUCTHIIIMpOBAaHHAS BOJIa, €€ MOy YeHHE U IPUMEHEHUE.

O0mas xapakTtepucTuka rajgoreHoB. CrpoeHue aromoB. IIpocTele BemecTBa u
OCHOBHBIE€ COEJIMHEHHUSI TaJIOreHOB, UX cBoiicTBa. KpaTkue cBeaeHus o xyuope, opome, prope u
noze. [IpuMeHeHne raJoreHoB U UX COCAMHEHHUM B HAPOJHOM XO3SHICTBE.



Kucaopoa. Ctpoenue aroma. Ilonyuenne m Haxoxnaenue B mpupone. dusnueckue u
XHMHYECKHE CBOMCTBA Kuciaoposa. [[prxanue u ¢porocunres. [I[pumMeHenne kucmopoa.

Cepa. CtpoeHue aroma, ajuIOTPONHS, CBOWCTBAa M INPUMEHEHHE POMOHMYECKOH Cephl.
Oxkcuapl cepsl (IV) u (VI), ux monydenue, cBoiicTBa u npuMeHeHue. CepHas KHUCIOTa U €€
COJIM, UX IIPUMEHEHHE B HAPOJHOM X03sicTBE. [IpON3BOACTBO CEPHOU KUCIIOTHI.

A3ot. CTpoeHre aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOrO BEIlleCTBa. AMMHAK, CTPOEHUE,
CBOIiCTBa, MoJiyueHue u npumeHeHue. Coan aMMOHUS, UX CBOWCTBA U NpUMeHeHHe. OKCUAbI
azota (I1) u (IV). A3orHas KucjiaoTa, €€ CBOWCTBA M INMPHUMEHEHHE. HHUTpaThl ¥ HUTPHUTHI,
npo0jemMa UX CoAepKaHus B CENbCKOX035HCTBEHHON MPOIYKIUU. A30THBIE YA0OpEHUS.

®ochop. CtpoeHue aroma, aaJoOTPOINHUs, CBOWCTBa Oemoro m KpacHoro ¢ocdopa, ux
npumeHenue. OcHoBHbIe coemuHeHus: okcun ¢ochopa (V) m oprodochopras xucnora,
dochatel. DochopHbIe YI0OpECHHS.

Yraepoa. CrTpoeHue aroma, aIOTPOMHS, CBOMCTBA MOAM(PUKANUNA, NPUMEHCHHE.
Oxkcuasr yriaepoaa (I1) u (IV), ux cBoiictBa u npumeHenue. KapOoHAThI: KalbIUT,
coJia, noTaul, UX 3HaYE€HUE B IPUPOJIE U )KU3HU YEJIOBEKA.

Kpemunii. CtpoeHue aToma, KpUCTAUIMUYECKUNA KPEMHHM, €r0 CBOMCTBA U IMPUMEHEHHE.
Oxkcupn kpemuus (1V), ero nmpupoansie pasHOBUAHOCTH. CHIMKATHl. 3HAUYCHUE COCIMHECHUU
KpPEMHUsI B )KUBOU U HEXUBOU npupoje. [lonarue o CUIMKaTHON MPOMBIIIIEHHOCTH.

Jemoncrpanuu. OOpasibl raloreHoB — IPOCTHIX BellecTB. B3anmoeiicTBre rajJoreHoB ¢
HaTpHeM, C allOMUHUEM. BpiTecHeHHe xjopoMm Opoma WM Hoja U3 PacTBOPOB UX COJEH.
B3aumopeiicTBue ceprl ¢ MeTalslaMu, BOJAOPOJAOM M KUCIOpPOJoM. B3aumonelicTBue KOHLIEHT-
PUPOBAHHOM a30THOW KHCIOTHI ¢ MeAblo. [lormomienue yriieM pacTBOPEHHBIX BEIIECTB WM
ra3oB. BoccranoBnenue meau u3 ee okcuaa yriiem. O0pasipl IpUpPOAHBIX COEAUHEHUN XJIopa,
cepsl, (ochopa, yrameponma, kpemuus. OOpas3lbl BaXHEHUIIUX M1 HAPOAHOTO XO3SHCTBa
cynbdaToB, HUTPATOB, KapOboHaTOB, hocharoB. OOpasIsl cTEKIIa, KEPAMUKH, [ICMEHTA.

JlaGopatopubie onbIThl. 20. [lomyuenne m pacno3naBanue Bojopoja. 21. MccinenoBanue
IIOBEPXHOCTHOIO HAaTSKEHUsI BoOJbl. 22. PacTBopeHue mnepMmMaHraHata Kaius WIM MEIHOIO
Kynopoca B Boje. 23. I'uapatanus o0e3BoxkeHHoro cynbdara menu (l11). 24. UsroroBnenue
TUIICOBOTO oOTne4yatka. 25. O3HakOMJIGHHE C KOJUICKIHEH OBITOBBIX (QHIBTPOB. 26.
O3HakoMJIEHHE C COCTaBOM MHUHepanbHOU BoAbl. 27. KauecTBeHHas peakilusl Ha rajJoreHu/
— noHsl. 28. [lonydyeHue u pacrno3HaBaHue kuciopoza. 29. 'opeHue cepbl Ha BO31yX€ U B KHC-
nopoge. 30. CpoiicTBa pa30aBieHHOI cepHol kucinoThl. 31. M3ydyeHue cBoiicTB ammuaka. 32.
Pacno3naBanue coseit ammonus. 33. CBoiicTBa pa30aBIeHHONW a30THOM KHUCIOTHL 34.
B3aumopeiicTBue KOHIEHTPUPOBAHHOM a30THON KUCIIOTHI ¢ Meabto. 35. ['openue dpocdopa Ha
BO3Ayxe W B kuciopojae. 36. PacnosnaBanue docharon. 37. ['openue yris B kuciopoje. 38.
[TomyueHnue yronbHON KHCIOTBI W u3ydeHue ee cBoicTB. 39. Ilepexon kapOoHaToB 6
ruapokapOoHatel. 40. Paznoxxkenue ruapoxapOonarta Hatpus. 41. IlomydeHue kpemHEBOM
KHCJIOTBI U NU3YYEHHUE €€ CBOMCTB.

IIpakTnyeckune padorwl. 4. Pemenue skcnepuMeHTaNbHBIX 3a71a4 no teme «lloarpymnma
kuciopoga». 5. PemeHune skcnepuMeHTalbHbIX 3amad no teme «lloarpynma aszora u
yraepona». 6. Ilomyuenue, coOupaHue u pacrno3HaBaHue Ta3oB.7. PacmosznaBanue
MUHEpaIbHBIX yI0OpEHUIA.

Tema 3. Opranuueckue Bemectna (12y)

[Tpenmer opranndeckoil xumun. OpraHuyecKue COeTMHEHHs, 0COOEHHOCTH UX CTPOEHUS U
CBOICTB U MIPUYKUHBI MHOTOO0Opa3usl.

VYrneBogoposl. YIJIeBOOpOibl B NMPHUPOJE: NMPUPOIHBIA M TOMYTHBIA HE(TSAHONW Tasbl,
Hedte. [IpenenpHbie yriaeBomopoasl. M3omepsl. ['omonornueckuii psa. Pagwkansl. Metan u
3TaH, XMMHYECKOE CTPOCHHME MOJIEKYN, CBOMCTBa (ropeHHe, paszinoxeHue). HempenenbHble
yriaeBonopoabl. JlerunpupoBanue 3taHa B 3TuieH. CocTaB M CTPOEHHE MOJEKYJbl STHIICHA.
JBoiiHas cBA3b. [loHsTHe o peakuuu noaumepusauuu. IlonmdTHIIEH, €ro HpPUMEHEHHE.
KauecTBeHHas peakuus Ha JBOMHYIO CBS3b.



OpnHOoaTOMHBIE  CHUPTHI. DOTWIOBBIM CIHMPT, MHOIOATOMHBIE CIHUPTHI HAa TMpPUMEpE
rnepuHa. KauecTBeHHbIE peaklii Ha MHOTOATOMHBIE CIIAPTBI. OKHUCIEHUE STHIIOBOTO CIIUPTa
B YKCYCHYIO KHCJIOTY.

[TpenenpHble 0THOOCHOBHBIE KapOOHOBBIE KUCIOTHI. Du3nueckre U XMMUYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. JKUPBHI.

A3zoTcozepkaliye  OpraHM4eCcKHe  BEIleCTBA. AMUHOKUCIOTBI  KaKk  IIPOM3BOJHBIE
KapOOHOBBIX KUCIIOT. bellku — BayKHEHIIIMe BEIIeCTBa JKUBOM MTPUPO/IBI.

VYranesonsl. MoHOCaxapupl, AMCAXapUIbL, TOJINCAXAPUIBL.

[Tonmumepsl ipupoIHbIE U cUHTETUYECKUE. CTPYKTYpa IOJUMEPOB.

JemoHcTpanuu. Mozeny MOJIEKyJl MeTaHa U APYTruX OopraHndeckux BemecTB. OOeclBeunBaHue
HETpeIeIbHBIMI COCAMHEHUSIMH OpPOMHOM BOJBI M pacTBOpa IMEpMaHTraHaTa Kanusg. [ opeHue
cnupra. KauecTBeHHBIE peaklMd HAa MHOIOATOMHBbIE CHHUPTHI, Kpaxmai, Oenku. Peaknus
«cepedpsHOro 3epKajia» ¢ III0K030i. [leHarypauus oenka.

Pe3epBHOe Bpems — 2 yaca.

3. TEMATHYECKOE IINTAHUPOBAHHE

P IIo padoueii
Ne asaea Kypea nporpamme 8 kiacce 9 kaace
(K0J1-BO 4aCOB)

1. | Benecuue 8 8

2 ATOMBI XUMHUYECKUX DIIEMEHTOB 10 10

3 [IpocThie BemecTBa 6 6

4 CoenuHeHNsT XUMHYECKHX 3JIEMEHTOB 13 13

5. | I3MCHCHUs, IPOUCXOSIINE C BEIIECTBAMU 12 12

6 PactBopenue. PactBopsl. Peakuinu nonHoro oOMeHa, 19 19
" | OKMCIUTENHLHO-BOCCTAHOBUTENBHBIE PEAKIIUU

v Benenue. O01as xapakTepucTUKa XUMHUYECKUX 6 6
" | p7I€eMEHTOB

8. | Merauisl 22 22

9. | Hemeramisr 28 28

10.| Opranuveckue BelecTBa 12 12

Hroro 136 68 68




[Tpunoxenue 1
YUYEBHO - METOAUWYECKOE OBECIIEYEHUE

1. Xumus. 8 knacc. Yueouuk / O.C. I'abpuensia — M.: Jlpoda, 2018. — 287c.

2. Xumus: 8-9 ximaccel. Metonuueckoe nocooue. Beprukans. @I'OC/ T'adbpuensia O.C.,
Kymmosa A.B. — M.: JIpoda,2013— 224 c.

3. Xumus. 8 kiacc. Pabouas terpans. O.C. IN'abpuensH, A.B. AmykoBa. — M.: Jlpoda,
2007.

4. Xumus. 8-9 kmacc: Ilmanmpyembie pesyabrarthl. Cucrema 3amanuii. DI'OC/
Kapepuna A.A., IBanosa P.I"., lo6potun J[.FO. — M.: [Ipocsemienne, 2013 — 128 c.

5. YuebHO-MeTOaMUECKUi KOMIUIEKT. KOHTpOJIbHBIE M CaMOCTOSITeNbHBIE PabOTHI IO
xumuu K yueOHuky O.C. 'abpuensna «Xumus. 8 knace», H.C. [1aBnoBa. — M.: Dk3amen, 2015.

6. Xumus: [Ipakrukym / ['abpuensa O.C. — M.: Axkagemus, 2012—304 c.

7. Pabouue mporpammsl i1 o01ieoOpa3oBaTeabHbIX yupexaenuid. Xumus. 7-9. Cocr. T.
. I'amOypuea. O. C. I'abpuensn, A. B. Kynmosa [Iporpamma ocHOBHOTO 00111€T0 00pa30BaHMs
o XxuMmuH. 8-9 kimaccel M., «JIpoday, 2015.

8. YMK KoHTposibHBIE U caMoOCTOsITeNbHbIE PaboThl mo xumun k ydeOHuky O.C.
Iabpuernsiaa «Xumus.8 kiacey, ®I'OC/ [Masmosa H.C.— M.: Ipoda, 2015 — 256 c.

9. Xumus: 9 kmacc. Hacronpnast kaura yuurens / ['abpuensa O.C. — M.: JIpoda, 2010.

10. Xumus: 9 xnace. Yueonuk. 'adpuensa O.C. — M.: [Ipoda, 2009 — 270 c.

11. 3agaun mo xumuM M crnocodbl mx pemenus: 8-9 kmaccel / INabpuensa O.C.,
OctpoymoB N.I'., Pemeros I1.B. — M.: Ipoda, 2013 —160 c.

12. Curyanumonnsle 3ananusa no xumuu: §-11 kmaccer. @I'OC / [Muuyyruna [.B. — M.:
Bako, 2014 — 144 c.

13. Xumus. [Tonusiii kypc A, B, C/ P.A. Jlugun.

14, Xumus. KoHTponbHBIE U caMOCTOATEIbHBIE paboThI 10 XuMuu. 9 kiacc. K yueOHUKY
O.C. I'abpuensaa «Xumus. 9 xkmaccy / H.C. I1aBnoBa — M.: Ipoda, 2015.

Oépa3oBaTe/IbHbIE YJIEKTPOHHBIE PeCyPChI
1. MunuctepcTBo oOpazoBanus u Hayku — http://www.mon.gov.ru

2. ®enepalibHBI HHCTUTYT MEIArOrHYecKux u3Mepenuit — http://www.fipi.ru

3. [opran EI'D (nndopmarmonnoii mogaepxku EI'D) — http://www.ege.edu.ru

4. Tlopran Enuneii sx3amen — http://www.probaege.edu.ru

5. ®enepanpHblil eHTp TecTupoBanuu — http://www.infomarker.ru/top8

6. emuHas xoyuteknus MQPOBBIX oOpa3zoBaTenabHbIX pecypcoB (LIOP) — http://school-
collection.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

1. lkad BBITSKHON AEMOHCTPAIIMOHHBIN.

2. Komnexkuuu: agiOMUHUM, BOJIOKHA, KAMEHHBIM yrojib, He(Th U €€ TPOIYKTHI,
MeTaJlJIbl, Ha00p XUMUYECKUX 3JIEMEHTOB, IJIACTMACCHI.

3. HabopsI asist cocTaBiieHUsI 00bEMHBIX MOJIENIeH, XHMHUECKUX BEIIECTB.

4. KommbloTepHOE OCHalleHHe KaOuHeTa (KOMIBIOTEp, MPOEKTOp, IKPaH, KOJIOHKH,
CKaHep).

5. BuneodunbMmer: xumus 8-9 kiacc.

6. HaGopbl XMMHUYECKUX PEAaKTHBOB ISl JJAOOPATOPHBIX U MPAKTUYECKUX padoT.

7. ObopynoBanue a1 1a00PaTOPHBIX U MPAKTUUECKUX paloT.


http://my-shop.ru/shop/books/1454930.html
http://my-shop.ru/shop/books/1454930.html
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.mon.gov.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fipi.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.ege.edu.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.probaege.edu.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F

		2021-11-11T11:36:10+0700
	МАОУ СОШ № 42 г. Томска




