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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE OCHOBHOrO o00I1Iero oOpa3oBaHus
COCTaBJ€HA HAa OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO OO0IIero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC 00O, a taxxe Ha OCHOBE (hesrepalibHOI pabouelt mporpaMMbl BOCTIUTAHUS
U C Yy4y€TOM KOHIEMIMU TMPEenojaBaHus y4eOHOro IMpeaMera «XHUMHS» B
oOpazoBaTenbHbIX Opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T MOPENCTABICHUE O LENAX, OOIed CcTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOyYaIOMUXCA CPEACTBAMU Y4eOHOTO
npeaMeTa, yCTaHaBIIMBAET o0si3aTesIbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBaeT pachpeiesieHue ero Mo KiaccamM M CTPYKTYpUPOBAaHUE 10
pazienaM M TeMaM TMPOrpaMMbl MO XUMHUH, OMNPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C y4€TOM  MEXIMPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU  y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEHM OOydYaroUmuMxcsi, ONpeaAe/sIeT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbrataMm oOy4eHHs] XMMUU Ha YPOBHE LieJIeH M3y4YeHUs NMpeMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATENLHON JIESITEIbHOCTH OO0YyYarolerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XWMHH CIYXUT OCHOBOW HJii (OPMUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MpeCTaBICHUN O MaTepUaTbHOM EIWHCTBE MHpPA, BAKHYIO
poJib UrparoT (QOopMUpYEMbIe XMMHEH MPEACTaBICHUS O B3aMMOIIPEBPAIICHHIX
SHEPrurd M 00 SBOJIONUHU BEHIECTB B MPUPOJIE, O MyTAX PEIICHUs TI00ATbHBIX
npoOjieM YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPTETHUECKOMH,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JJIT  CaMOpa3BUTHS U
dbopMupoOBaHUS KyJIbTYPhI JIHYHOCTH, €€ 00mmIel 1 (yHKIIMOHATBHONW IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, HABBHIKOB HMX CAMOCTOSTEIBHOW yd4eOHOW  JesATEIhHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEAOBATENbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEAHEBHOM JKU3HU, TaK M B MPO(ECCUOHATHHOW NEATeTbHOCTH, 3HAKOMUT CO
cnenuUKOW HAYYHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIsSAa HA
€UHCTBO MPUPOJLI U YEJOBEKa, SBISIETCS OTBETCTBEHHBIM JTallOM B



(opMHUpOBaHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00y4arommxcs;
crocoOCTBYET OPMHUPOBAHUIO IIECHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HaHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOI BKJIaJ B 3KOJIOIMUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBiieHUs B OOYYEHHM XHMHUHU OOECHEeUMBAIOTCS CHEUU(PUKOIM
colepKaHusi  y4eOHOTro  MmpeaMera, KOTOPbIA  SIBJISIETCS  Mearoruyecku
aJanTUPOBAaHHBIM OTpaXkeHHWEeM 0a30BOM HAYKU XMMUU Ha OINpPEAeNIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIETO 00pa30BaHMsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHCTEMbl IMEPBOHAYAIBHBIX MOHSATUNW XHWMHUH, OCHOB
HEOPTaHWYECKOW XUMHUM UM HEKOTOPBIX OTICNIBHBIX 3HAYMMBIX TOHSITHIA
OPraHUYECKON XUMHUHU.

CtpykTypa coiepkaHus MPOrpaMMbl MO XUMHH C(HOPMHpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydenuro. CoaepikaHue CKIaJbIBA€TCS M3 CHUCTEMbI
HOHSTHH O XUMUYECKOM AJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUN O XUMHUYECKOU
peakuuu. OO0e ATH CUCTEMBl CTPYKTYPHO OpraHM30BaHbl [0 MPUHIHUIY
MOCJIEIOBATENIbHOTO PAa3BUTHUSI 3HAHUI HAa OCHOBE TEOPETHUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

- ATOMHO-MOJICKYJIAPHOI'O YUCHUA KaK OCHOBBI BCCTO €CCTCCTBO3HAHUA,
- HepI/IO,ZII/I‘{eCKOFO 3aKOHa I[ . MGHIIGJIeeBa KaK OCHOBHOI'O 3aKOHa XMMHH,
- YUCHUA O CTPOCHUU aATOMA U XUMHUYECKOU CBi3H,

- IpeICTaBIeHUH 00 SIEKTPOIIUTUYECKON TUCCOLMAIINY BEUIECTB B paCTBOpaXx.

Teopernueckne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE ASMIMUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITONHSAS. (PYHKIIMN O0OBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHMS U BO3MOYKHOCTEHN MPAKTUYECKOTO MPUMEHEHUS U MOJyYEHUSI U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEICTABIEHUS O XUMUUYECKON COCTABIIAIONIEH HAYYHOU KapTUHBI MUPA B JIOTHKE €€
CHUCTEMHOM NPUPOJBI, HEHHOCTHOIO OTHOLICHUS K HAYYHOMY 3HAHHUIO M METOJaM
MO3HAHUSI B Hayke. M3yueHHe XUMUU NPOUCXOAUT C MPHUBJICYCHUEM 3HAHUI U3
paHee HU3y4YEHHBIX y4eOHBIX IpeameToB: «Okpyxawomuii mup», «buomorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy w3ydYeHHH XUMHUU TPOUCXOAUT (OPMHUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATEeNIbHOCTU YeJI0BEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3aja4ya
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMHYECKUX 3HAHUU —
BOKHEUIINX (PaKTOB, MOHITUH, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH, TOCTYITHBIX



000011IeHHIT MHUPOBO33PEHUYECKOTO XapaKTepa, SI3bIKa HAyKH, B MPUOOILIEHUU K
HAyYHBIM METOJIaM TMO3HAHUS MPHU M3YYCHUH BEIIECTB U XMMHUYECKHX PEAKIIHi, B
(opMUpPOBaHUY U Pa3BUTUH MMO3HABATEIHHBIX YMEHHUH U UX MPUMEHEHUH B y4eOHO-
MO3HABATENbHON M y4eOHO-UCCIEIOBATEIBCKON ACSITEIbHOCTH, OCBOCHUU TPaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHun XMMUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMS Ba)KHOE
3Ha4YeHHE MPUOOPETTN TaKUe e, KaK:

- dbopMupoBaHUE HWHTEUIEKTYalbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSTHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

- HaIpaBJIC€HHOCTD oOyueHus Ha CUCTEMaTHYECKOE puoOIIIeHHE
oOydJaromuxcs K CaMOCTOSITENIbHOW TO3HABATEIbHON JIESITEIILHOCTH, HAaYYHBIM
MeToJaM TMO3HaHUus, (POPMUPYIOIIUM MOTHBALIMIO W Pa3BUTHE CIOCOOHOCTEH K
XHUMUH;

- obecrieyeHue yCJIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YYaIONIUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTEHIINI), UMEIOIINX YHHBEPCAJIBbHOE 3HAUCHHUE JIJIS
pa3IMYHBIX BUOB JESATCILHOCTH;

- dbopmupoBanue o0mel (QYHKIMOHATBHOM W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATb U OLCHUBATH SBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJIyYCHHbIE NMPU H3YYECHUU
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

- dbopMupoBaHue y 00y4arOImMUXCcsi TYMaHUCTUYECKUX OTHOIICHU, TOHUMAaHUS
[IEHHOCTH XMUMHUYECKUX 3HAHUH 11 BBIPAOOTKH SKOJOTUYECKH I€JIeCO00pa3HOTOo
MOBEJCHUSI B OBITY W TPYNOBOH JCATENBHOCTH B IEISIX COXPAHEHUS CBOETO
310pOBbS U OKPY’KAIOLIEH IPUPOTHON CPEBI;

- pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis M HANPaBICHHOCTH NAbHEHIIIETO
o0yJeHHUS.

OO6mu1ee 9rciio 4acoB, OTBEACHHBIX JJISI M3yUEHUSI XMMUY HA YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBiser 136 dacoB: B 8 kimacce — 68 wacoB (2 gaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COILEPKAHUME OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XUMUM B )KU3HU YEIOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. PDu3nyeckue CBOWCTBA BEIMIECTB. ArperaTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTO/axX MO3HAHMS B XMMHUH. UUCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE IIEMEHThl. CHMBOJBI XUMHUUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

XuMu4ueckas Q)opMyJIa. BaneHTHOCTH aTOMOB XUMHYECKHUX DJIEMECHTOB. 3aKOH
ITIOCTOAHCTBA COCTaBa BCILICCTB. OTtHocuTenbHAs atoMHast Macca. OTHOcCUTEIbHAS
MOJICKYJISIpHAd MaccCa. MaccoBas 1011 XUMHYECKOI'0 3JIEMEHTA B COCOAMHCHUMU.

KonuuecTBo BCIICCTBA. Mouib. MOJ'ISIpHaSI Macca. B3aumocss3b KOJIMYECCTBA,
MaCCbl M YHCIAa CTPYKTYPHBIX CIWHHUI[ BCHICCTBA. Pacuéter mo q)OpMYJ'IaM
XUMHYCCKHNX COGJII/IHCHI/Iﬁ.

dusznueckue U XUMHUUYCECKUE SIBJICHMS. XMMUYECKas pCaKknuuAa nu ee IMPU3HAKH.
3aKoH COXpaHCHHUA MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHH. KHaCCI/I(bI/IKaHI/I}I
XUMHYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3I0KCHUA, 3aMCIICHNA, 06M€Ha).

Xumuueckuit IKCnepumenm: 3HAKOMCTBO C XUMHUYECKOW TMOCYAOH,
npaBwiiaMu paboOThl B JlabopaTopuu U MpuéMaMu oOpalieHusl ¢ J1abopaTOPHBIM
o0opyZoBaHMEM, HW3yYEHHE U ONHCaHUE (QPUINYECKUX CBOWCTB 00pa3loB
HEOpPraHMYECKUX BEIIeCTB, HaOMIofeHUE (u3nueckux (TUIaBICHHE BOCKA, TasHUE
JbJa, PAaCTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHIAEHCAIIHS BOAbI) U XUMHUUYECKUX
(ropeHue cBeud, NPOKAJIMBAHME MEIHOW IPOBOJIOKH, B3aUMOJECHUCTBUE MeEJa C
KHUCTIOTOM) ABJICHUI, HAOTIO/IEHNE U OTMCAHKUE TIPU3HAKOB MPOTEKAHUS XUMHUECKUX
peakuuil (pa3noxkeHHe caxapa, B3aUMOJCUCTBHUE CEPHOM KHCIOTHI C XJIOPHUIOM
Oapus, pasznoxenue ruapokcuna meau (II) mpu HarpeBaHuu, B3aUMOICHCTBHE
xene3a ¢ pactBopoM conu menau (II), uydeHue cmocoOOB pa3aeneHus: CMecei: C
MOMOIIIO MarHuTa, (PUIbTpOBaHNE, BRITAPUBAHUE, TUCTUILIALNS, XpoMaTorpadus,
MIPOBEJICHUE OYHMCTKU MOBAPEHHOW COJHM, HAONIOJCHUE W ONMUCAHUE PE3YIhTaTOB
MPOBEJICHUSL OMNbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoJienel MOJIEKYJT (IIapOCTEPKHEBBIX).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopog — 3JIeMEHT M NpPOCTOE
BemlecTBo. HaxoxzaeHue kuciopona B Mpupoae, (Ppu3nueckue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenme xkucnopoga. CrnocoOsbl



MOJIyYeHHs] KuciopoAa B JjabopaTopum M mpombiluieHHOcTH. Kpyrosopot
KHciopozaa B mpupoe. O30H — aulIoTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit 3(p(DHEKT XUMHUECKOW peaKlUH, TEPMOXMMHYECKHE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE peaKkUuu. TOIUIMBO: yrojlb M METaH. 3arpsA3HECHHE
BO3/lyXa, YCUJIEHHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT u npocToe BemecTBo. Haxox1eHre Bo1opoia B IpUpoeE,
(u3znueckre 1 XUMUYECKUE CBOMCTBA, TPUMEHEHHE, CITOCOOBI osTyueHus. Kucnotsl
U COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Thl MO XUMHUYECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBa BOAbBL. Boma kak pactBoputTenb. PacTBOpBL
HacplieHHble M HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 40Jisl BEIlIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJIbl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoOJie M B )KU3HU 4esoBeKa. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3sHeHHuEe NPUPOAHBIX BoA. OXpaHa U OUKMCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauHeHuil. Oxcuabl. Knaccudukamms
OKCHJOB:  cosieoOpa3yroniue  (OCHOBHBIE,  KHCIOTHBbIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusmyeckue U XUMUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Kraccubukanuss oOcHOBaHUM: IIETOYM UM HEPACTBOPHUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuil. dusznueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnot. dusnveckue u
XUMHYECKHUE CBoOMcTBa KHCIOT. Psng axktuBHOocTH MeTauioB H. H. bekerosa.
[Tomy4denue KUCIOT.

Conu. Homenknatypa coseit. @u3nyeckue U XUMUUYECKHE CBONCTBA COJIEH.
[Tomyuenue counen.
I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COETUHEHH.

Xumuueckuit IKcnepumenm:.  KauyE€CTBEHHOE OIPEICICHUE COJIePKAHUS
KHCIIOpO/a B BO3AYyXE, MOIyYeHUE, COOMpaHue, paclio3HaBaHUE 1 U3YUCHHE CBONCTB
KHCJIOPO/Ia, HAONIOJEHUE B3aMMOJEHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBHUSA
BO3HUKHOBEHHUS M IMpPEKpalleHHs] TOpeHus (mmoxapa), 03HaKOMJIEHUE ¢ oOpaszliamu
OKCHUJIOB W ONHUCAaHHWE HX CBOWCTB, MOJy4YeHHE, COOMpaHHE, paclO3HaBaHHUE WU
M3y4Y€HHUE CBOWCTB BOJOpOJa (rOpeHHUE), B3aUMOJEUCTBUE BOJOPOJA C OKCHUIOM
Menu (II) (BO3MOKHO MCMONB30BaHUE BUAECOMATEPUAIIOB), HAOIIOEHHE 00pa3IoB
BEIECTB KOJWYECTBOM | MOJb, UCCIEeNOBaHWE OCOOCHHOCTEH pPacTBOpPEHUS
BEIIECTB C PA3JIMYHOM pacCTBOPUMOCTHIO, MPUTOTOBICHHE PACTBOPOB C
ONpeIeIEHHON MacCOBOM J10JIEM pacCTBOPEHHOIO BEIIECTBA, B3AMMOJICHCTBUE BOJIbI
C MeTaJjllaMu



(HaTtpuem KaJblieM) (BO3MOKHO HCIIOJb30BaHUE  BHJICOMATEPHUAIIOB),
uccienoBaHue  oOpas3lOB  HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKUW MHIMKATOPOB B PACTBOpPAX KHUCIIOT U IIENIOYEH,
n3yueHue B3auMoencTBus okcuaa meau (I1) ¢ pactBopoM cepHOl KUCTOTHI, KUCTIOT
C MeTaJulaMM, PEaKUUid HEeWTpaau3allu, MOJIyYeHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITCCHEHHE OJHOTO MeETajjla JpyruM W3  pacTBoOpa COJIM, PEIICHHE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMme «BaxHeilmue Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoanuecknin 3axkoHn u Ilepuoamyeckas cucreMa XUMHYECKHUX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aroMoB. XUMHYECKAs1 CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KJIAacCUPUKAIMU XUMHUYECKUX 3jieMeHTOB. [lonsThe o
IPyINax CXOJHBIX DJJIEMEHTOB (IIEIOYHBIE U IIEJIOYHO3EMENIbHBIE METaJlIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEpHBIE OKCH/IBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB /].
N. MenneneeBa. Kopotkonepuoanas u jmmHHonepuoaHas Gopmel [leproanueckoit
cucremMbl xumuueckux asnemeHtoB JI. M. MenneneeBa. Ilepuoasl W rpynimsbl.
PU3NYECKUN CMBICI HOPSAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHUe
ANEKTPOHHBIX  000J04€K aToMOB TepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuognueckoit cucremsl JI. . MenpeneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUSl paJnyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuonnueckoro 3akona u Ilepuoauueckoit CUCTEMbI XUMUUYECKHUX
BJIEMEHTOB I pa3BUTUA Hayku W npakTuku. J[. WM. MenaeneeB — yd€HbIA M
rpaXkIaHUH.

Xumunueckass cBsA3b. KoBasieHTHast (mosisipHass U HENOJSIpHAs) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

CreneHb OKHCJIICHUA. OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIC PCaKI .
Hpoueccm OKHCJICHHS B BOocCTaHOBICHUA. OKHCIUTEIN U BOCCTAHOBUTCIIH.

Xumuueckuii IKcnepumenm:. W3ydeHHE OOpa3IOB BEIIECTB METAIOB H
HEMETaJIJIOB, B3aUMOJICHCTBUE THUIPOKCHAA IIMHKA C PacTBOpaMH KHUCIOT U
e04Yei, MPOBEACHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBLHBIX peakiuii (ropeHre, peakiui pa3ioKeHUs, COSTUHECHU).

Mexcnpeomemmunle cea3u



Peanmusanusa MeXnpeIMETHBIX CBS3€d NPH HM3yYEHHMM XHMHU B 8§ Kjacce
OCYILECTBIISIETCSI 4YEPE3 HCIOJIb30BaHUME KakK OOLIUMX €CTECTBEHHO-HAYYHBIX
MOHATHN, TaK W MOHATUH, SBISIIOIIAXCA CUCTEMHBIMU JUIS OTAEIBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01muMe ecTecTBEHHO-HAy4YHbIE MOHATHA: Hay4YHbIA (aKT, TUIOTE3a, TEOpHs,
3aKOH, AaHalM3, CHUHTE3, KJIacCU(pUKALUUA, NEPUOJUYHOCTh, HaOIIOACHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBJICHUE.

dwusuka: MaTepusi, aToM, SIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH, H30TOTIHI,
PaZMOaKTUBHOCTh, MOJIEKYNA, AJIEKTPUYECCKUIU 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSHUE BEIIECTBA, Tra3, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEeHHS, KOCMOC, TJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPO/IbI, MOJIE3HbIE
MCKOITaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KUIIACC
BCIIIECTBO U XUMHAYIECCKas peaKnus
HepI/IO}II/I‘{eCKI/Iﬁ 3aKOH. Hepnonnqecxaﬂ CUCTCMAa XUMHNYCCKUX I3JICMCHTOB I[

N. Menneneea. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KaIusl, KAIbIUA U UX COSTUHCHUN
B COOTBETCTBMHM C TIOJOXEHHEM »JJIeMeHTOB B Ilepuoauueckoil cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BeliecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMUYECKUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Kiaccudukaiys u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYCCKHE
CBOWMCTBAa BEIIECTB, OTHOCSIIMXCS K Ppa3IWYHBIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Kiraccudukanys XuMHYIECKUX PEeaKIui 10 Pa3IudHbIM MPU3HAKaM (110 YUCITY
M COCTaBy YyYacTBYIOIIMX B PEaKIMU BEIICCTB, IO TEIUIOBOMY 3((deKTy, Mo
M3MEHCHHIO CTCTICHEH OKHCIICHHS XUMHUYECKHX AJIEMEHTOB, IO OOpaTUMOCTH, TIO
YYaCTHUIO KaTajlnu3aTtopa). JK30- U dHAOTEPMUUECKHUE PEaKIIMU, TEPMOXUMUYECKHE
YpaBHCHHUH.

[Torsitue o ckopoctn xummueckou peakiuu. [loHsTne 00 oOpaTUMBIX H
HEOOPATUMBIX XUMHUUYCCKUX peakiusix. [ToHATHE O TOMOTE€HHBIX M T'e€TEPOTeHHBIX
peaknusax. [lonarue o karanuze. [loHsiTHe 0 XUMUYECKOM paBHOBECHUU. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XHWMHUYECKOW pEaKIMU W IOJO0XKEHUE XUMHYECKOTO
paBHOBECHS.



OKHCITUTETPHO-BOCCTAHOBUTEILHBIC ~ pPEaKIMK,  JJEKTPOHHBIA  OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTENBHON  PEaKIIHH. CocraBieHue  ypaBHEHUH
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIMid C  HCIOJIh30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUUECKON TUCCOUUALUU. DNEKTPOJIATHI U HEITEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BHIAMU
XUMH4ecKkor cBsi3u. Crenens auccouuanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiun noHHOr0 oOMeHa. YClloBUs MPOTEKaHUsS peaKIMil HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBoMCTBa KHUCIOT,
OCHOBAHM U COJIEH B CBETE MPEACTABICHUN 00 3IEKTPOIUTUYECKON AUCCOLUALIHH.
KauecTBeHHbIE peakinu Ha MOHBL. [IoHATHE O THIpONIHU3E CONEN.

Xumuueckuit IKcnepumerm. O3HAKOMIICHUE C MOJAEISIMU KPUCTAJUTMYECKAX
PEIETOK HEOPraHUYECKUX BEILIECTB — METAJIJIOB M HEMETAIIOB (rpaduTa U anmasa),
CJIOKHBIX BEIIECTB (XJIOpUAA HATPHs), HCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peakluu OT BO3ACHCTBUS pPa3iMYHBIX (PAKTOPOB, HUCCIEIOBaHUE
AIEKTPONPOBOJIHOCTA PACTBOPOB BEUIECTB, IIpollecca IMCCOLMALMU  KHUCIIOT,
miesioue u coseil (BO3MOXKHO HCIIOJIb30BAaHHUE BHJIEO MAaTEpHalIOB), MPOBEJICHUE
OTBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU TMPOTEKAHUS PEAKIUHA HOHHOTO OOMEHa
(oO6pa3oBanue ocaaka, BbIAENEHHWE ra3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMA
(ropeHue, peakiuu pasiioKEeHHs, COCIMHEHHUS), pacro3HaBaHWE HEOPTraHWYECKUX
BEIIECTB C TIOMOIIBKD KauyeCTBEHHBIX pPEaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl U X COeITMHEHUS

OO6mast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (u3HUEeCKHe CBOMCTBA MPOCTHIX
BEIIIECTB — TAJIOTEHOB. XMMHYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOJICUCTBUE
C MeTajulaMM, HEMeTaJUlaMH, Ienaodamu). Xiopoogopox. ConsHas KuUCIOTa,
XUMHUYECKHE CBOWMCTBA, IIOJIy4YeHUE, MNpUMEHeHue. JleiictBue xiopa H
XJIOPOBOAOPO/Ia Ha OpraHU3M YesloBeKa. BakHelne XJIOpHIbl U UX HAX0XKICHHUE B
IIPUPOJIE.

OObmas xapakTepucthka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue u (u3NUecKue CBONCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U CEepbl. AJUIOTPONHBIE MOIU(DUKALINN KUCIOPOAa
U cepbl. XUMUYeckre cBoiicTBa cepbl. CepoBOAOpON, CTpoeHHue, (PU3MUECKUe U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpbl KAK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMUYECKHUE CBOMCTBA (00IMe KaK IpeICTaBUTENs
KJlacca KUCJIOT U crneurduyeckue). XUMUUYECKUE PEaKIUM, JeXKallue B OCHOBE



MPOMBIIJIEHHOTO CcHoco0a MOJy4YeHus CepHOM KHUCHIOoThl. llpumenenue cepHoit
KUCIOTHl. CONIM CEepHOM KHCIOTHI, KAue€CTBEHHAs peakuuss Ha Cyiab(paT-hoH.
Haxoxnenue ceppl U €€ cOeOUHEHUN B NpUPOAEC. XHUMHUUYECKOE 3arpsA3HEHUE
OKpYXalolel cpeabl COENMHEHUSAMH cepbl (KHCIOTHBIE OXKIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPAICHUSI.

OO6mast xapakrepucTuka 35eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, pacHpOCTpaHEHHE B MPUPOJE,
¢uznueckre U XuMHueckue cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHAK, €TI0
(du3znueckre 1 XMMUYECKUE CBOWCTBA, MOJyuyeHue U npuMeHeHue. Coiau aMMOHUS,
nX (pu3MvecKre u XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMs. A30THas KHCIIOTa, €€ MoJiydeHHe, (PU3UUYECKUe M XUMUYECKUE
cBoiicTBa (0OlIME Kak MpeJACTaBUTENS Kilacca KUCIOT U creurpuueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B KAU€CTBE MUHEPAJIbHBIX yI00pEHU.
XUMHYECKOE 3arps3HEHUE OKPYIKaIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHuEe BO3/yXa, MOYBbI M BOJOEMOB). Docdop, alIoTpOmHbIE
monudukanuu pocdopa, puznyueckre u xumudeckue coiictBa. Okcun docdopa
(V) u dochopnast kuciora, Gpuznueckue U XUMUYECKHE CBOMCTBA, IMOJIyYEHUE.
Ucnonb3oBanue ¢pochaToB B KauecTBE MUHEPATBHBIX yI0OPEHUI.

O6mas xapaktepuctuka 3iemMeHTOoB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUA. YTIEPO]], aJUIOTPOMHbIE MOAUPUKALINH,
pacnpocTpaHeHue B mpupoze, Gu3nueckrue U XUMUYECKUe CBOWCTBa. AscopOius.
Kpyrosopor yrimepona B mpupoae. Okcuasl yriepoaa, HX (QU3HYECKUE W
XUMHYECKUE CBOMCTBA, IEWCTBUE HA )KUBBIE OPTaHU3MBI, IOJTy4€HHUE U IPUMEHEHUE.
Dkoyiorudyeckue MpoOJieMbl, CBs3aHHbIE ¢ OkcuaoM yriaepona (IV), rumotesa
I00aJIBLHOTO MOTEIUICHUsI KIIMMaTa, TapHUKOBBIM A PeKkT. YronpHas KUCIoTa U e€
CONM, WX (PU3NYECKUE U XUMHUYECKHE CBOWMCTBA, MOJYYCHHE U TPUMEHEHHE.
KauecTBennas peakuusi Ha kapOoHaT-uOHBI. Mcronas3oBaHue kapOOHATOB B OBITY,
MEJIUIIHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHaYanbHBIC MOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COCAMHEHHSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJI, TIIMIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOAOPOAOB (yroiib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl UX mepepadoTku (OEH3MH), UX pPOdAb B OBITY M MPOMBIILICHHOCTH.
[lonsiTue 0 OMONIOTUYECKHN Ba)KHBIX BELIECTBAX: XKUpaX, O€JKax, yrieBojax — U Ux
polii B OKM3HM 4YeJoBeKa. MarepuanbHOe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHU M.

Kpemuuii, ero @usnueckue W XUMHUYECKHE CBOWMCTBA, TMOJYy4YEHUE U
npuMenenune. CoeuHeHUs KpeMHuUs B npupoje. O01ue npeacTaBieHus: 00 OKCuae
kpemuus (IV) u xkpemuueBoit kuciotre. CUIMKATHI, UX UCIIOJb30BaHUE B OBITY, B



MIPOMBITINICHHOCTH. BakHEe#Ime CTpoWTeNbHbIE MaTepuajbl: KepaMuKa, CTEKIIO,
LeMEeHT, OeToH, >kene300eToH. IIpobGrembl 0Ge30mMacHOTO  MCIHOJIB30BAHUS
CTPOUTENIHHBIX MAaTCPHUAJIOB B TTIOBCEAHEBHOM KH3HHU.

Xumuueckuit IKcnepumenm:

u3yuyeHrne 0o0pa3IoB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJIOPUJI-MOHBI U HAOJIOJICHUE TTPU3HAKOB
WX TPOTEKAHMS, OMBITHI, OTpaxaromue (HU3NYECKHUE W XHUMHUYECKHE CBOICTBA
rajloreHOB M HUX COEIUWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHUAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOPUAO0B (TaJOT€HUIO0B), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ CcoeqUHEHUSIMU (BO3MOXKHO UCIIOJIb30BaHUE BHUIECOMATEPHATIOB),
HaOJII0/IeHHEe TIpoliecca 00YTJIMBaHUsI caxapa Mo/l IeMCTBUEM KOHIIEHTPUPOBAHHON
CEpPHOU KUCIOThI, U3YYCHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCTOTHI,
POBEICHUE KAaYeCTBEHHOW peakIMy Ha CyJib(paTHOH M HAOJIOJICHUE MpU3HaKa e&
MPOTEKaHUsI, 0O3HAKOMJICHHE ¢ (PU3MYECKUMH CBOMCTBaMu a3ota, docdopa u ux
coeIMHEHNH (BO3MOYKHO HCIIOJIb30BaHUE BUACOMATEPHAIOB), 00pa3liaMu a30THBIX
u (ocopHBIX yTOOpEeHUH, MONyuyeHue, cCOOUpaHue, pacrlo3HaBaHWE W W3y4YEHUE
CBOMCTB aMMHMaKa, MPOBE/ICHUE KaueCTBEHHBIX PEaKIIMil Ha HOH aMMOHUs U hocdart-
VOH Y U3YUYCHHE MPU3HAKOB X MPOTEKAHUS, B3AUMO/ICHICTBUE KOHIICHTPUPOBAHHOM
a30THOM KHCJIOTBI C MeIbl0 (BO3MOXHO HCIOJIb30BAHUE BHUAEOMATEPHAIIOB),
U3y4YeHHE MOJIENIe KpHUCTAJUIMYECKUX pPEHETOK anMmasa, rpaduta, (QysuiepeHa,
03HAKOMJIEHHE C MPOIIECCOM aJCOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM U yCTPONCTBOM TNMPOTHBOTa3a, MOJMy4YeHUE, COOMpaHHEe, paclo3HaBaHUE U
U3YUYEHUE CBOMCTB YIJIEKHCIOrO Ta3a, MPOBEICHUE KAYECTBEHHBIX PEAKIMil Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YYCHHE MPU3HAKOB MX MPOTEKAHHUS, 03HAKOMIICHHE
C TPOIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3az1a4 o teMe «BakHelne HeMeTaJuIbl U UX COCIUHEHU)).

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nosioxkeHuss B llepumomnueckor cuctemMe xumuueckux snemeHtoB J[. W.
MengneneeBa u ctpoeHusi atomoB. CTpoeHre meTamioB. Mertaminyeckasi CBSI3b U
METAJUIMYECKasi ~ KpUCTaJIMuecKas  pemeéTka.  DIEKTPOXUMHUYECKUU  psij
HaMpsHKeHUH MeTaoB. OU3NYECKUe U XMMHUUYECKHE CBOMCTBA MeTaiuioB. O01mme
crocoObl ModyyeHus: MerauioB. [loHsATHE O KOpPpO3WM METaioB, OCHOBHBIE
crocoOBbl 3alUTHI KX OT KOoppo3uu. CIiiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[IlesouHble MeTaIBl: MOJNOKEHUE B [leproanueckor CUCTEME XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CTpOEHME MX aTOMOB, HaXOXJIEHUE B IPUPOIE.



dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U kanusi). OKCUIbI U
TUAPOKCHUIBI HATPUA U Kanusl. [[puMeHeHne men0YHbIX METAJUIOB U KX COCAUHEHUIA.

IIlenoyHO3EMENBHBIE METAIBI MAarHMM MW KaJblMK: TOJOXCHHE B
ITepuonnueckon cucteMe XuMU4ecKux 3ieMeHToB 1. 1. Meneneesa, ctpoenue ux
aTOMOB, HaXOXJ€HUE B mpupoae. OU3NYECKUE U XUMUYECKUE CBOMCTBA MarHusi 1
KaJblsl. BaxkHeliue coequHeHust KaibIus (OKCU, TUIPOKCUT, coJin). JKECTKOCTH
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AnroMuHU: noy1o)keHue B [leprnoandeckoil cucteMe XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxoxXk[eHHE B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA aTlOMHUHUS. AM(OTEpHBIC CBOMCTBA OKCHAA U THUAPOKCHUIA
AJTFOMUHUS.

Kenezo: nonoxenue B [lepuoauueckoi cucTeMe XUMHUYECKUX AIE€MEHTOB /I,
. MenaeneeBa, CTpOGHHE aroMa, HaxokjaeHue B mnpupojge. Ddusznueckue u
XUMUYECKHE CBOMCTBA xene3a. OKcuanl, THAPOKCU b U conu kenesa (1) u xenesa
(IIT), wux cocraB, cBOWCTBA W TOJy4YeHUE. XuMuueckuii IKCnEpUMeHM .
03HaKOMJICHHE C 00pa3llaMu METaUIOB U CIUIABOB, UX (PU3UMYECKUMH CBONCTBaMH,
U3YUCHUE PE3yJbTaTOB KOPPO3UMU METAIOB  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMAaTEpPHaIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAJIBIMS W HATPHUS C
BOJOW (BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB
AKECTKOM BOBI, ITpoIIecca TOPEHUS KeJe3a B KUCIOPOoAe (BO3MOKHO UCIIOJIb30BAHUE
BUJIEOMAaTepHaIoB), MPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEAKIIUA Ha HOHBI:
Marsus, KaJplus, adroMuHus, nuHka, xeneza (II) m xemeza (I11), meam (1),
HAOII0JIEHHEe M ONHCAHHUE IPOIIECCOB OKpaIlMBaHUs IJITAaMEHM HOHAMH HATpPHS,
KM W Kajdblus (BO3MOXKHO MCIIOJIL30BAHME BUJICOMATEPHATIOB), MCCIIEIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHJA AIIOMHHHS W THAPOKCHIA IUHKA, pEIIeHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe « BaxKHEeUIMe METAIUIBI U UX COCIMHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m marepuanbl B NOBCEJHEBHOW KW3HH 4elOBeKka. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMHYECKUX peaknuii B ObITy. IlepBas momoris mpu
XUMHUYECKHUX OKOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsisHEHHE OKpy Karmiend cpeabl (mpeaenabHas IoIycTuMast
KOHIIeHTpanus Bemiects, Aanee — [IJIK). Ponb XxumMum B penieHnn 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4deHre 00pa3IioB MaTePHAIIOB (CTEKIJIO, CIUIABhI METAIIOB, ITOJTMMEPHBIC
MaTepuarbl).
Mexcnpeomemmunle ceéa3u



Peanmnsanusa MeXnpeIMETHBIX CBS3€d NPH HM3yYEHMM XHMHU B 9 Kiacce
OCYILECTBIISIETCSL 4YEPE3 HCIOJIb30BAHME KaK OOLIUX E€CTECTBEHHO-HAYYHBIX
MOHATHN, TaK W MOHATUH, ABIAIOLNIUXCSA CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHATHS: HAay4YHBIH ()aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KiIacCUpUKalUsi, TEPUOAUYHOCTh, HAOIIOECHUE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, HW3MEpPEHHE, MOJENb, SBICHHE, MapHUKOBBIN
3¢ PeKT, TeXHOJIOT U, MAaTEPUAIIBI.

dwusuka: MaTepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHUI, H30TOTIHI,
PaOaKTUBHOCTD, MOJIEKYIIa, ANEKTPUICCKUI 3apsi, MIPOBOJTHUKH,
MOJYNPOBOJHUKHM, JTUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITNYECKAs
pemérka, CruiaBbl, (pU3MUYECKHe BEIMYWHBI, €IUHHIIBI M3MEPEHHUs, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: ¢orocunres, npixanme, Omochepa, SKOCUCTEMA, MUHEpPATbHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MaKPOAJIEMEHTBI, TUTATeILHbIC BEIICCTBA.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE TOPO/IbI, MOJIE3HbIE
MCKOIIaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATbBI OCBOEHHUA ITPOTPAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yJbTAaTbl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUralOTCid B Xo0J€ OOy4YeHUS XMMHUU B €JUHCTBE Yy4yeOHOW u
BOCIIUTATENIbHON JAESTEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMU W JyXOBHO-HPAaBCTBEHHBIMH II€EHHOCTSMH, NPUHATHIMU B
obmiecTBe MNpaBWIaMM M HOPMAaMHM IIOBEIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSL U COLIMATIN3ALIUN O0yUYaOLIUXCA.

JIM4HOCTHBIE ~ pE3yJbTAaThl  OTPa)XKalOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW IO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAMH U
paciIMpeHre onbITa AESTENbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) MaTpUOTHYECKOI0 BOCIIMTAHMSA . [ICHHOCTHOI'O OTHOIIECHUS K OTCYECTBEHHOMY
KyJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY HACIEIWI0, TOHMMaHUs 3HAYCHUS
XUMUYECKOW HAayKd B >KM3HU COBPEMEHHOrO OOIIECTBA, CMOCOOHOCTH BJIAJIEThH
JIOCTOBEpHOU MH(OpMaIHeil 0 MepeIOBbIX JOCTHKEHUIX U OTKPBITUSIX MUPOBOU U
OTEUECTBEHHON XUMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE
MUpa 1 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEACTABIEHUS O COLMAJIbHBIX HOPMaX M MPaBUIIAX MEKIUNYHOCTHBIX OTHOLLIEHH B
KOJUIEKTHBE, KOMMYHHKATUBHOMW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOMH,
y4eOHO HCCIIEeIOBATEIbCKOM, TBOPUECKOM M APYrMX BHIAX JESITEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOW JE€ATENbHOCTH TPH BBIIIOJHEHUU
y4eOHBIX, TMO3HABATENbHBIX 33J]a4, BBIMOJHEHUH XHUMHYECKHUX DKCIEPUMEHTOB,
CO371aHUM YUYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHHIO ¥ B3aMMOIIOMOIIIU
B MPOIIECCE ITOM yueOHOU JesATENHHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEJICHHE
U MOCTYNKH CBOMX TOBApHILEH C MO3UIUU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) LEeHHOCTH HAYYHOT0 TO3HAHUSI. MHPOBO33PCHUCCKHE IMPEICTABICHHUS O
BEIIECTBE M XHMHUYECKOM PEaKUUH, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH W COCTABJSIOLIME OCHOBY ISl NMOHMMAaHWS CYIIHOCTH HAay4YHOU
KapTUHBI MHUpPA, TMPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHSA
MPUPOBI, B3aUMOCBA34X YEJIOBEKA C TPUPOJIHOMN CPEJION, O POJIM XUMUHU B TO3HAHUU
ATHUX 3aKOHOMEPHOCTEN; ITO3HABATEIbHBIE MOTHUBBI, HAITPABICHHBIE HA MOJYy4YECHUE
HOBBIX 3HAHWUN 10 XHWMHH, HEOOXOMWMBIE 11 OOBICHEHHS HAOIIOIaeMbIX
MPOILIECCOB U SIBJICHU, MO3HABATEIbHOM, WH(OPMALIMOHHOW U YHUTATEIbCKOU
KYJbTYpPbl, B TOM YUCJIE€ HABBIKOB CAMOCTOSITEIbHON pabOThI C yUeOHBIMU TEKCTAMU,



CIpPaBOYHOM  JIUTEPAaTypod,  MOCTYHHBIMH  TEXHHYECKUMH  CpPEACTBAMHU
MH()OPMAIIMOHHBIX  TEXHOJOTHM; HWHTEpeC K OOY4YEeHUI0 M  [O3HaHMIO,
J0003HATENBHOCTh, TOTOBHOCTH U CLIOCOOHOCTh K CaMOO0OPa30BaHUI0, IPOEKTHON U
UCCIIEI0BATENICKON JIeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPAaBIEHHOCTH M
YPOBHsI O0yUYEeHHUSI B TajbHEHUIIIEM;

4) ¢opMupoBaHUs KYJAbTYPbl 3I0POBBSI. OCO3HAHHE IICHHOCTH JKU3HH,
OTBETCTBEHHOT'O OTHOILIECHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha 370pOBbIN 00pa3
KU3HU, OCO3HAHUE TTOCIEACTBUN U HEMPUATHE BPEIHBIX IPUBBIYEK (YyHIOTpeOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHHS ), HEOOXOIUMOCTH coOJIroIeHUS MpaBuI
0e30macHOCTH npu  OOpallleHUH ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U
pEANbHOU )KU3HU,
5) TpyaoBOro BOCIHMTAHHUSI: HHTEPEC K MMPAKTHUECKOMY H3ydeHHUI0 mpodeccuii u
Tpyla pa3IuyHOTO poOJa, YBAKEHUE K TPyAy M pe3yjbraTtaM TpPYyAOBOU
NEATeIbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHMS TMPEAMETHBIX 3HAHUM 10
XUMHUH, OCO3HAHHBIH BBIOOP WHAMBUIYATBLHON TPACKTOPUHM MPOIOTKEHUS
oOpa3oBaHus C YYETOM JIMYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCHEUIHOW MNpOQPecCuoHaTBHOM
JEATeIbHOCTH W Pa3BUTHUSI HEOOXOJIMMBIX YMEHUN, TOTOBHOCTh aJalTUPOBATHCS B
npodeccruoHaIbHOM cpejie;
6) 3K0JOrnYecKOoro BOCHUTAHHUSI: DKOJOTHYECKHU 1EIeCO00pa3Hoe OTHOIICHUE K
IpUPOJE KaK UICTOYHUKY KM3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHHUS, TOHUMAHUE
IIEHHOCTH 3[I0POBOTO M 0€30MacHOro 00pasza »KU3HU, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (M3HUYECKOMY U TICUXHMYECKOMY 3/J0pPOBBIO, OCO3HaHUE IIEHHOCTU
coOJIrOICHUS TTPaBHJI 0€30TIaCHOTO MOBEJACHUS MPU pabOTe C BEIIECTBAMH, a TAKKE
B CUTYallUAX, YIPOKAIOUIUX 3I0POBBIO U KU3HH JIIOJIEH; CTIOCOOHOCTH MPUMEHSTH
3HaHUS, MOJy4YaeMble MPU U3YYCHUU XUMHUH, I PEUICHUs 3a]ay, CBA3AHHBIX C
OKPY’KAIOWIEH IPUPOJHOM CPENOM, ISl TOBBIMIEHUS YPOBHSA SKOJOTHYECKOU
KyJbTYpBI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa dKOJIOTHYECKUX MpoOiIeM U myTeu
UX PELIEHUs MOCPEACTBOM METOJOB XUMHUH, IKOJOTHUYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B II03HABATEIBHOW, KOMMYHHUKAaTHBHOW W COLHUAIBHOU
MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTranpeaMETHBIX pPE3YJIbTATOB BBIACISIOT 3HAYMMBbIE IS
dbopMupoBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIE TIOHSITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, (Qakr, CcUCTEMa, TMPOUECC, OKCHEPUMEHT U JIPyroe.), KOTOpbIe
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HaHUHN W3 ITUX MPEAMETOB (DOPMUPOBATH MPEJCTABICHUE O IEITOCTHOU
Hay4YHOW KapTUHE MHpaA, U YHUBEpCAJIbHbIE YUeOHbIC eUCTBUs (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHUBHBIE, PETYJISITUBHBIE), KOTOpbIE OOecrneyuBaroT (HOpMUpPOBAHUE



TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOU
JNEATEIIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCcalbHbIC y4eOHbIe AeiicTBUsS ba3oBbie

JIOTHYECKHe 1efiCTBHSA:

YMEHHMS UCIIOJb30BaTh MPUEMBI JIOTMYECKOIO MBIIUICHUS IIPU OCBOCHUU
3HAHMM: PACKPBIBaTh CMBICT XUMHUYECKHX MOHSITHHM (BBIIEIATh MX XapaKTEepHbIE
MPU3HAKKU, YCTAHABJIMBATh B3aUMOCBS3b C JPYTMMU HOHSTHSAMH), HCIOIb30BaTh
MOHATHS 1711 OOBSICHEHUS OT/EIbHBIX ()AKTOB U SIBJICHUH, BHIOMpATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMM XUMUYECKUX BEIIECTB U XMUMHUYECKUX PEAKIIH,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3M MEXIYy OOBEKTaMH HW3Y4CHHS,
CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIAYKTUBHBIE, NE€AYKTHUBHBIC, IO aHAJIOTHH),
JIeJ1aTh BBIBObI U 3aKJIFOYCHUSI; YMEHUE IPUMEHSATH B IIPOLIECCE ITO3HAHUS ITOHATUSA
(mpenMeTHbIE M METaNpeIMETHbIE), CHUMBOJUYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3yEMbIE B XUMHUHU, NPeoOpa3OBbIBATH IMIUPOKO IMPUMEHSEMbIE B XHUMHUU
MOJIENIbHBIE MIPEICTABICHUS] — XUMUUYECKHUM 3HaK (CUMBOJI 3JIEMEHTA), XUMUYeCcKas
dopMyna u ypaBHEHHE XUMHUYECKOM pEaKIUu — TpU peUIeHUU y4deOHO-
IIO3HABATEJIbHBIX 3371a4, C YYETOM ITUX MOJEIBHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKUA M3YyYa€MbIX OOBEKTOB — XUMHYECKUX
BEIIECTB U XUMUYECKUX PEAKIMA, BBISABIATH O0LIME 3aKOHOMEPHOCTH, IPUIMHHO-
CJICZICTBEHHBIE CBS3U U IIPOTUBOPEYUS B U3y4aEMBbIX IIPOLECCAX U ABJICHUSIX.

Ba3oBnble uccienoBarejabcKkue AeCTBHA.

YMEHHE HWCIIOJIh30BaTh TIOCTaBJICHHBIE BOIPOCHI B KAadyeCTBE HHCTPYMEHTA
TIO3HAHHUS, & TAK)KE B KAYeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUIIOTE3HI IO MTPOBEPKE
NPaBUIBHOCTA  BBICKAa3bIBAEMBIX  CYXICHHI, TPUOOpPETCHHE  OIbITa  TI0
IUIAHUPOBAHUIO, OpraHU3allid M TIPOBEACHHUIO YUYECHUYECKHX OSKCIICPUMECHTOB,
yMEHHE HAOJI0AaTh 3a XOJOM IPOIEecCa, CaMOCTOSTEIBHO MPOTHO3UPOBATH €r0
pe3yabTat, GopMyIpoBaTh 0000IIEHUS W BBIBOJBI IO pe3yibTaTaM IMPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTYET O MIPOJICITaHHON padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUJOB U (HOPM MPECTABICHUS, MOTYyIaeMyI0 U3 Pa3HbIX UCTOUYHHUKOB
(Hay4yHO-TIOMyJIIpHAs JIUTEpAaTypa XHUMHUYECKOTO COJIEpKaHHs, CIPaBOYHBIC
mocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTHBOPECUYMUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE TPUMEHSTh Pa3IUdHbIE METOABl M 3aMPOCHl MPH TOWCKE W OTOOpE
uHGOpPMAIIM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOJWMBIX JJIS BBHITIOJHEHU S
y4eOHBIX W TIO3HABATEIBHBIX 3a71a4 OMPEACIEHHOTO THITA, TPUOOPETCHUE OIBITA B
0o0JacCTH  WCHOJIb30BaHUS  WH(OOPMAITMOHHO-KOMMYHHUKATHUBHBIX  TEXHOJIOTHH,



OBJIQJICHUE KYJIbTYPON aKTUBHOTO MCIOJIb30BAHUS PA3UYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEJILHO BBIOMPATH ONTUMAIBHYIO (POPMY MpEACTaBICHUA UHDOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7auyd HECJIOKHBIMU CXEMaMH, JuarpaMmMami,
apyrumu  ¢dopmamu rpaduKkd M UX KOMOMHAIUMSIMH; YMEHHUE HCIOJIb30BaTh U
aHAIM3UPOBATh B IIpoliecce YYEeOHOHM M HCCIAEAOBATENbCKOW JeATENbHOCTU
“H(pOpMAIINIO O BIUSHUM MPOMBIIIEHHOCTH, CELCKOT0 XO3SIMCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KaloIle MPUPOIHOM Cpeibl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yYMEHHUS 3a1aBaTh BOMPOCHI (B X0/€ AUayiora v (Uiu) TUCKYCCUH) TIO CYIIECTBY
oOcyxmaeMol Tembl, (QOPMYIUPOBATH CBOM TPEHJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHCHUSL TIPEJIOKEHHOW 3a7a4M; YMEHUS TMPEJCTaBIATh IOJyYCHHBIC
pe3yabTaThl MO3HABATEIHLHON JESITEIIBHOCTH B YCTHBIX M MHUCHMEHHBIX TEKCTaX;
JienaTh TPE3CHTAIUI0 PEe3yJbTAaTOB BBHIMOJIHEHUS XUMHUUYECKOTO JKCIEPUMEHTa
(JtabopaTopHOTrO OIBITa, JIaOOpaTOPHOW pPadOTHl 1O MCCICAOBAaHUIO CBOWCTB
BEIIECTB, yUeOHOT'O TPOCKTA); yMEHHUS yUeOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU
B COBMECTHOM MMO3HABATEJIBLHOU U UCCIIE0BATEIBLCKON JICSITEIIBHOCTH MPU PEIICHUN
BO3HUKAIOUIMX MpoOJieM Ha OCHOBE Yyu€Ta OOIIMX WHTEPECOB M COTrJIacOBaHUS
no3utuii (00CyXeHuss, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbI», KOOPJAUHAIIUS
COBMECTHBIX JECHCTBHUH, ONpENEICHHE KPUTEPUEB MO OLEHKE KayecTBa
BBIMIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHHBepCAJIbHbIC Yy4eOHbIC JeHCTBHS:

YMEHUE CaMOCTOSITEIBHO ONPEAENSATh LENU AEATEIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIHMPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIIbHOCTD, BBIOUpaTh Hanbosee d(PEeKTHUBHBIE CIIOCOOBI PEIICHUs] YYCOHBIX H
MO3HABATENbHBIX 3aJlad, CaMOCTOSATEIbHO COCTABJISITh WU KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JEUCTBUUA TIPU BBINOJHEHUU 3aJlaHUM C Y4ETOM
MOJIYYCHUS HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yJbTaTa 3asBJICHHON LEJIH, yMEHUE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEIJIaraeMbl€ B YCJIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yabTATOB IO OCBOCHHIO 00S3aTEIHHOTO
collepKaHMs, YCTAaHOBJICHHOTO MJaHHOW (emepanbHOl paboueld mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOUMMHUCS HAy4YHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI
NEeUCTBUM, crnenuduyeckue s TpeaMeTHOM oOmactu  «XuUMHS», BHUIbI
NEATeNIbHOCTH MO  TMOJYYEHHI0 HOBOTO  3HAHUS, €ro HWHTEpHpETalNH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIMIUXCS YMEHUM:



PacKpbIBaTh CMBICI OCHOBHBIX XMUMHUUYECKHX IMOHSTHH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOHASE 1 HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMUYECKOr0 JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTETEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUSA, PEAKIMU PA3JIOKECHUS, pPEaKUUH 3aMEUICHUS, PEaKIUU
o0OMEeHa, 9K30- U SHJOTEPMUYECKHUE PEaKLIMH, TEIUIOBOM 3P(EKT peaklnu,
SIPO aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, paguyc aToma,
XUMUYECKAs CBSI3b, MOJIAPHAS U HEMOJSpHAsi KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, MOH, KAaTHMOH, AaHUOH, pacTBOpP, MaccoBas [JO0Js BEIIECTBA
(MpoI1eHTHAsT KOHILIEHTpAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATUU W
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX TIPEBPaICHUI;
UCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY JUISI COCTaBJICHUS (POpMYyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTeNIeHb  OKHUCJEHUS  JJEMEHTOB B  OWHAapHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUH 10
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBaJeHTHass W HOHHas) B
HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOJIUYECKON 3aBUCHMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus: B [lepuoamueckoil cucrteme,
3aKOHOB  COXpPAaHEHHMS MacChl  BEUIECTB, IIOCTOSIHCTBA  COCTAaBa,
ATOMHOMOJIEKYJISIPHOTO YY€HHs], 3aKOHa ABOraapo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuoamueckoii
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh [OHATHUS «TJAaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OombIIMEe TEPHOJbI, COOTHOCHTh OOO3HAUYEHHUS, KOTOPbIE HMMEIOTCA B
tabmune «llepmoguyeckas cucrema XuMuueckux diementoB JI. W.
MenzaeneeBa» € YUCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHUS aTOMOB
XAMHYECKUX JIEMEHTOB (COCTAB | 3aps sipa, 00IIee YUCI0 AIEKTPOHOB H
pacrpeie’eHue Ux Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakluuu (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEILECTB, M0 TEIJIOBOMY 3 (PeKTy);



XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKAasl OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XUMHUYECKUX MPEBpPAIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa 1O (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOUN peaKkiiny;

IIPUMEHATH OCHOBHBIE OIIEPALIMU MBICIIUTEIIBHON IESTEIBHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0000IIEHHE, CHCTEMATH3alLUI0, KIACCU(PUKALUIO,
BBISIBJICHUE IIPUYMHHO-CIIEACTBEHHBIX CBS3€M — I U3YYEHHUS CBOMCTB
BCIIECTB M XMMHUUYECKHX pEaKIUW, €eCTECTBEHHO-HAy4YHbIE METOJbI
NO3HAHUA — HaOJIOJEHHE, N3MEpPEHHE, MOJAEIUPOBAHUE, HKCIHEPUMEHT
(peanbHbBINA U MBICIICHHBIN);

CJIeI0BaTh MpaBUiIaM MOJIb30BAHUS XUMUUECKOM OCYA0M 1 1a00paTOpHBIM
o0opyll0oBaHMEM, a TaKKe IMpaBUjIaM OOpalllEeHUs] C BEIIECTBaMU B
COOTBETCTBUM C HHCTPYKLUSMU IO BBIIOJHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa U KUCIOPOJa), IPUTOTOBJIEHHUIO PACTBOPOB C OIpPENEIEHHON
MacCOBOM JI0JIEM PaCcTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTBI II0 PACIIO3HABAHUIO PAaCTBOPOB LICIOYEH U
KUCJIOT C MOMOIIbIO MHJIUKATOPOB (JJAaKMYC, (peHon(Tanent, METHIOPaHK

U JIpyTue).

K xonity oOydenus B 9 kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX TOHATHM: XUMHYECKUN
3JIEMEHT, aTOM, MOJICKYyJa, MOH, KaTHOH, aHHUOH, IPOCTOE BEIIESCTRBO,
CJI0’)KHOE BEIIIECTBO, BAJEHTHOCTH, JJEKTPOOTPUIIATEIBHOCTh, CTEICHBb
OKHCJICHUS, XUMUYECKash PEaKIns, XUMUIECKas CBS3b, TEIIOBOM 3(PdeKT
peaKkiuM, MOJIb, MOJISIPHBII ~ O0BEM,  pPacTBOp,  DJIEKTPOJIMUTHI,
HEDJICKTPOJIUTHI, DJCKTPOJUTHYECKAs TUCCOLHAIINS, PEaKIMu HOHHOTO
oOMeHa, KaTalim3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe |
HEOOpaTHMbIC PEaKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKIINH,
OKHUCJIMUTENh, BOCCTAHOBUTEIIb, OKMCJICHUE U BOCCTAaHOBJICHUE, AJNIOTPOTIHSI,
aM(pOTEPHOCTb, XUMUYECKast CBSI3b (KoBaJIeHTHaA, VOHHAa4,
MeTaJuIM4ecKas ), KpucTajIndeckas pemeTka, Koppo3us METaIOB, CIIABHI,



CKOPOCTh XMMHUYECKON PEaKLHUM, MPEAETbHO JIOMYyCTUMAas KOHUECHTpalus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATHH U
MPUMEHSATH 3TU MTOHATUS MPU ONMCAHUM BEIIECTB U UX MPEBPALICHUI;
UCIIOJIB30BaTh XUMUYECKYIO CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAcCy COCIMHEHUN 1o QopmyrnaMm, BUJ XUMHYECKOUN
CcBs3M (KOBAJICHTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPraHUYECKUX COCIAMHEHUM, TUI KPUCTALIMYECKOU
pPEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OINMUCHIBATH U XAPAKTEPU30BaTh
Tabnuunyo dopmy llepuonnueckoil CUCTEMbl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHATHUS «TJIaBHas moarpymnmna (A-rpymnmna)y U «mnoOodHas
noarpynna (b-rpynma)», Maible W OONbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YUCTOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YHUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB JJIEMEHTOB M HUX COCAMHECHUHN B NIpeAeiax MajblX NEPUOJIOB U
[JIaBHBIX MTOArPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKUE peakuuH (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(peKTy, M0 U3MEHEHHUIO CTEIICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEMU(PUYECKUEC XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOATBEPKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIU;

COCTaBJISITh  YPABHEHHSI DBJIEKTPOJUTHYECKOM JHUCCOLMALHMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO
oOMeHa, ypaBHEHHUS pEakluid, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

pPacKpblBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMA
MIOCPEACTBOM COCTABJICHHUSI 3JIEKTPOHHOT'O OaiaHca 3TUX PEaKIni;



MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUH B pa3IHMUHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO »JJeMEeHTa Mo (opMyle COeAMHEHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPAaBHEHHUIO
XUMHUYECKOU pEaKIUH;

cOOJTIOIaTh TIPaBUiIa TOJIB30BAHM XUMUIECKOM MOCYAOH U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUja OOpameHUus C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKUX OTIBITOB MO TIOTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yriIeKUCIIoTo Trasa);

IPOBOJIUTH PEAKIINH, TOATBEPKIAIONINE KAYECTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATHh OMBITHBIM MYTEM XJIOPUI-, OPOMHI-, HOAHI-,
kapOoHat-, ¢docdar-, cuiaMkar-, cyiabhar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUS W HMOHBI WM3YYCHHBIX METaJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIC OTEPAIlU MBICTUTEILHON AEATEILHOCTH — aHATU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATU3AIINIO, BRISIBICHUE PUIMHHO-
CJIEICTBEHHBIX CBA3€H — JJI1 U3y4YEHHs] CBOMCTB BEIIECTB M XHUMHUYECKUX
peakiuii, eCTeCTBEHHO-HAy4YHbIE€ METOJIbl TO3HAaHHS — HaOII0eHuE,
U3MepeHne, MOJICIMPOBAHKE, SKCIIEPUMEHT (PEeasIbHbIN U MBICTICHHBIN ).



8 KUIIACC

TEMATHUYECKOE IINTAHUPOBAHUE

Ne

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NPOrpaMMbl Beero KonrpoibHbIe IIpakTHyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYeCKHE OHATHS
XuMusg — BaxkHas 00JacTh
C€CTCCTBO3HAHUA u ) BubimoTeka HOK
11 MPAKTHICCKOM JESITETbHOCTH 5 0 https://m.edsoo.ru/7f41837c
yeJloBeKa
BemectBa 1 xuMuyeckue bu6moreka [IOK
12 peakuuu 15 1 0 https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopon. Ilonsitue bu6mmoreka [JOK
2.1 00 oxcruaax 6 0 1 https://m.edsoo.ru/7f41837c
Bomopoa.Ilonstue o kucimorax bu6mmoreka [JOK
2.2 H COJISIX 8 0 1 https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [TonsaTue 06 bu6mmoreka [JOK
2.3 OCHOBAHHUSX 5 1 1 https://m.edsoo.ru/7f41837c
OcCHOBHBIE KJ1acChl bubmuoreka [JOK
2.4 11 1 1

HCOPraHN4YCCKUX CO€OUHECHUI

https://m.edsoo.ru/7f41837c
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Hroro no pazneny

30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xummnuyeckux 31eMeHToB I, . MennesieeBa. CTpoeHne aToMOB.

XumMuueckasi ¢cBsi3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknuun

[lepuonuueckuii  3aKOH U
Iepnoauyeckas cucrema Bu6mmoreka [JOK
31 XUMUYECKHX d1eMeHTOoB [I. . ! 0 https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aTroma
XuMudeckast CBS3b.
bu6moreka [IOK
3.2 OxueirensHo- 8 0 https:/m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bu6moreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 68 6
9 KIIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
No 1/ HaumeHoBaHue pa3aesioB U TeEM (unpponrie)
*" 7 nporpammer Beero Kontponsubie | Ipaktuueckme | COPA30BaTElIbHbIE
padoTsI padoThI pecypeel
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Pazpen 1.

BemecTBO U XUMHYECKHE pe€akKnuu

[loBTOpEHue u yriydieHne 3HaHun bubnuorexa [JOK
11 OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca 5 https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX bubnuorexa [JOK
1.2 peakuui 4 https://m.edso00.ru/7f41a636
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. bubnuorexa [JOK
13 XVMHYECKUE PEAKIIUU B PaCTBOpax 8 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. Hemera/uibl 4 MX COeIMHEHU S
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX bubmuorexa [JOK
2.1 sneMeHToB VIIA-rpynmsl. ["anorenst 4 https://m.edsoo.ru/7f41a636
OO61as XxapakTepUCTUKa XUMUYECKHX
292 snemenToB VIA-rpymmbl. Cepa u eé 6 bubmorexa [IOK
COC/IMHEHHUS https://m.edsoo.ru/7f41a636
OOmasi  XapakTepUCTHKAa  XUMHYECKHX
23 a1eMeHTOB VA-rpynmnsl. A30T, Gpocdop U ux 7 but6miorexa [HOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 anemeHToB [VA-rpymnsl. Yriaepoa u 8 bubmuorexa IIOK
KPEMHHU U UX COEMHEHNs https://m.edsoo.ru/7f41a636
Uroro no pazgeny 25

Pazpea 3.

MeTaJIbl 1 X COCTUHEHUS
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. bubmuoreka [JOK
31 Obuwe cBolicTBa METAILIOB 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [{OK
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 https://m.eds00.ru/7f41a636
Wroro mo pazueny 20

Paznen 4. Xumus u okpy»aionias cpeaa

bubmmoreka [{OK
4.1 BeniecTBa u MmaTepualbl B AKU3HU YEIOBEKa 3 https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
bu6mmoreka [IOK
Pesepsroe Bpems 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68

IHOYPOYHOE IIVTAHUPOBAHHUE
8 KJIACC

Ne i/ Tema ypoka

KoanuyecTBO 4acoB

Bcero

1 Hpez[MeT XUMuM. Pojib XUMUH B KU3HM 4eJ0oBeKa. Tena u BemecTBa
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2 [TonsiTue 0 MeTo1ax MO3HAHUS B XUMUHU 1
[Ipaktuyeckas pabora Ne 1 «llpaBuma paboTel B saboparopuu U TpHUEMBI OOpalieHus: ¢
3 1a00paTOPHBIM 000PYIOBAaHHEM) 1
4 Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei 1
5) [Ipaktuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OUUCTKU TIOBAPEHHOW COJIH)» 1
6 ATOMBI 1 MOJIEKYJIbI 1
7 XUMHUYECKHUE 3TIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUUECKUX 3JIEMEHTOB 1
8 [IpocThie 1 cI0XKHBIC BEMIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKasi popmyla. BalleHTHOCTh aTOMOB XUMHYECKUX
10 3JIEMEHTOB 1
11 OtHocuTenbpHas aToMHas Mmacca. OTHOCHTENIbHASI MOJISKYJISIpHAs Macca 1
12 MaccoBas qoJsl XUMAYECKOTO dJIEMEHTA B COSIMHEHUHN 1
13 KonunuecTto BemecTtBa. Moisb. Mosisipaast Macca 1
14 duszndecKrue 1 XMMUYECKHE SIBJICHUS. XUMUYECKast PEaKIIHs 1
15 [Ipu3Haky U ycia0BHS MPOTEKAHUSI XUMUYECKUX PEeaKIIUii 1
16 3aKOH COXpaHEHUS MACChI BEIeCTB. XUMHUECKUE YPaBHEHUS 1
17 Borurcnenust KoJlM4ecTBa, MacChl BEIIECTBA M0 YPABHEHUSIM XUMHUUYECKUX PEaKIUi 1
18 Knaccudukanus XuMuueckux peakiuii (COeIuHEHNUs, Pa3IoKEeHUs, 3aMEIICHHs, 0OMeHa) 1
19 M. B. JlomoHOCOB — yuéHblii-3HIMKIONIEAUCT. OO00IIEeHNe U cCcTeMaTH3alus 3HaHUH 1
20 KonTtponeHas padota Nel o treme «BeriecTBa 1 XUMUYECKUE PEAKLITN 1
21 Bo3agyx — cMmech razoB. CocraB Bo3ayxa. Kuciaopoa — sneMeHT u npoctoe Beectso. O30H 1




du3nuecKue U XMMUYECKHE CBOWCTBA KUCIIOpoia (peakuu oKucienus, ropeane). [lonsrue 06

2z OKCHIaX 1

23 CriocoObI MoTydeHusT KUCIIOpO/ia B JTa0OpaTOPUU U MPOMBITIUICHHOCTH. [IpuMeHeHune Kuciopoaa 1
TerutoBo#t APPEeKT XUMUYECKOW PEakIuy, MOHATHE O TEPMOXHMHUYCCKOM YpaBHEHUH, JK30- U

24 SHIOTEPMHUSCKUX PEAKITUIX 1

25 TommBo (HedTh, yroias U MeTaH). 3arps3HeHne BO3/IyXa, CIOCOOBI €r0 MPEI0TBPAIICHHS 1
[Tpaktuueckas padota Ne 3 o teme «Ilomydenne u coOupanue KUCI0poaa, U3y4yeHue ero

26 CBOMCTB» 1

27 Bonopon — snemeHT 1 npocroe BemecTso. HaxoxaeHne B mpupone 1

28 dusndeckue 1 XMMUUECKHE CBOMCTBA BoAopoaa. [Ipumenenne Bogopoaa 1

29 [ToHsATHE O KUCIOTAX U COJIAX 1

30 Crioco0pI oTy4eHus BOAOPO/1a B TA0OpaTOpUn 1
[Ipaktrueckas padota Ne 4 o teme «IlomydeHue u cobupanue Boaopoaa, U3ydeHUE €ro

31 CBOWCTB» 1

32 Monspabiii 00b€M ra3oB. 3akoH ABOTaaApO 1
Boruncnenus 00b€Ma, KOJIMUECTBA BEIlleCTBA ra3a Mo ero U3BECTHOMY KOJIMYECTBY BEIIECTBA HIIN

33 00BEMY 1
Boruncnenust 00bEMOB ra3oB IO YPAaBHEHHUIO PEaKIMU HA OCHOBE 3aKOHA OOBEMHBIX OTHOILICHUI

34 ra3oB 1

35 dusnyeckre 1 XUMHUYECKHAE CBOICTBA BOIBI 1

36 CocraB ocHoBaHuii. [ToHsTHE 00 MHIUKATOpPAX 1

37 Bona xak pactBoputenb. HachlmeHHbIe 1 HEHACHIIIIEHHBIE pacTBOPBI. MaccoBast I0JIsl BEIIeCTBA B 1

pacTBoOpe




[TpakTuaeckas padorta Ne 5 mo Teme «IIpuroroBieHne pacTBOPOB ¢ OMPEAeIEHHON MAaCCOBOU

38 JIOJIEN PACTBOPEHHOIO BEILLIECTBA 1
39 KonTtponsnas padora Ne2 mo teme «Kucnopon. Bomopoa. Boga» 1
40 Oxcunpl: cocTaB, Kaccu(UKaIKs, HOMCHKIATypa 1
41 [Tony4yeHnue u XUMHYECKHE CBOMCTBA KHCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB 1
42 OcHoBaHus: cOCTaB, KiIaccu(pUKaIKs, HOMEHKIATypa 1
43 [Tosydenne n XMMHYECKUE CBOMCTBA OCHOBAHUI 1
44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa 1
45 [Tosydenne u XMMHUYECKUE CBOMCTBA KUCIOT 1
46 Conu (cpemnue): HOMEHKIATypa, COCOObI MOTyYeHU s, XUMUIECKHE CBOMCTBA 1
[TpakTuueckast pabora Ne 6. Permenue skcriepruMeHTaIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJ1acChl
4 HEOPraHUYECKUX COCAMHEHUI» 1
48 I'eneTnveckas CBsI3b MEXKIY KJIaCCaMH HEOPTAaHUYECKUX COSAMHEHUIN 1
49 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1
50 Kontponbras padoTta Ne3 o reme "OCHOBHBIE KIacChl HEOPTaHUYECKUX COCAMHCHUI" 1
[lepBbie MOMBITKY KJIACCU(PUKALUN XUMUYECKUX 1eMeHTOB. [loHsTHE O rpynmax cXoaHbIX
51 JJIEMEHTOB 1
52 [Tepuonuueckuii 3akon u [leproanueckas cuctema xumudeckux snemeHToB Jl. M. MennaeneeBa 1
53 [Tepuop1, TPy, TOATPYIIIHI 1
54 Crpoenne atoMoB. CoctaB aToMHBIX siziep. M30Tombl 1
- CrtpoeHue 3IIeKTPOHHBIX 0001049eK aToMOB 31eMeHToB [leproauueckoit cuctemsr /1. U. 1

Menneneesa




XapakTepucTuKa XMMHUYECKOT0 3JIEMEHTA I10 €r0 10JI0keHuIo B [Iepnoauueckoii cucreme J1. U.

56 MenpneneeBa 1
3nauenue Ilepuoaunueckoro 3akoHa i pa3BUThs Hayku M npaktuku. . M. MenneneeB —

57 y4u€HBIH, earor u rpaXIaHuH 1
58 DNEeKTPOOTPULIATENBHOCTh ATOMOB XMMHUYECKHUX 3JIEMEHTOB 1
59 WNonnas xumudeckas CBs3b 1
60 KoBaneHTHas moJisipHasi XAMUYECKasi CBSI3b 1
61 KoBanenTHas HenoJisipHas XMMUYECKas CBSI3b 1
62 CreneHb OKUCIICHUS 1
63 OKHUCITUTENTEHO-BOCCTAHOBHUTEIBHBIC PEAKIINN 1
64 OxucauTenu U BOCCTAaHOBUTENHU 1
65 Hrorosas koHTposbHas padoTa Ned 1
66 PeseprubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAHUH 1
67 PesepBubIit ypok. O600IIEHNEe ¥ CHCTeMaTH3alKs 3HAHUT 1
68 PesepBubIit ypok. O6001IEHNE U cCHCTeMaTH3alHsl 3SHAaHUH 1
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9 KUIIACC

KoaudecTBO 9acoB

Ne i/ Tema ypoka
Bcero
1 [Iepnoanueckuit 3akoH. [lepnoanueckas cuctema xumudeckux anemeHToB 1. 1. Menneneesa 1
2 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XUMHUECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHOIOB 1
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1
4 Bupl XuMU4eCcKo# CBSI3M M THITBI KPUCTAUTHIECKUX PEIIETOK 1
KonTponbnas pabora Nel no teme «IloBTopeHue u yriydaeHue 3HaHUN OCHOBHBIX pa3/IesioB
5 Kypca 8 Kiacca» 1
6 Krnaccudukanus XuMHYECKUX peakuii M0 pa3IudHbIM PU3HAKAM 1
7 [TonsiTue o ckopocTH XMMHUYECKOH peakunu. [IoHATHE 0 TOMOT€HHBIX U F€TEPOr€HHBIX peaKIUsIX 1
[TonsiTne 0 xuMHYecKOM paBHOBeCHU. DAKTOPBI, BAMSIONIME HA CKOPOCTh XUMHUECKON PEAKLIUU U
8 MI0JIO’KEHHE XMMUYECKOTO PaBHOBECHUS 1
9 OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 1
10 Teopus snexrponutudeckoit qucconuannu. CUIbHbBIE U C1a0ble JIEKTPOJIUTHI 1
11 HoHHbIe ypaBHEHUS peaKIuit 1
XUMHUUECKUE CBOMCTBA KUCIOT U OCHOBaHUI B CBETE MPEACTaBICHUHN 00 31EKTPOIUTUYECKON
12 JMCCOLMALIUN 1
13 XUMHUECKUE CBOMCTBA COJIEH B CBETE MPEICTABICHUM 00 3JIEKTPOJIMTUUECKON JUCCOLMALIUU 1
14 [Tonsartue o runponuse conei 1
15 O06o0011eHe U cucTeMaTu3alus 3HaHUN 1
16 [Ipaktnyeckas pabora Ne 1. «Pemienne skciepuMEHTAIbHBIX 3a/1a9» 1




KonTponsHas padora Ne2 mo teme «IJISKTPOTUTHYECKAS AUCCOIUAINS. XUMUYECKUE PEaAKIIUU B

17 pacTBopax» 1
18 OO011ast XapakTepUCTUKA FaJION€HOB. XMMUYECKHE CBOMCTBA Ha IIpUMeEpeE XJopa 1
19 Xnopoojgopoi. CoJsiHast KUCIOTa, XAMUYECKUE CBONCTBA, MOJIyYeHUE, TPIMEHEHHUE 1
20 CBolicTBa COJITHOW KHCIIOTHI 1
21 Brraucienus o ypaBHEHUSIM XUMHUECKUX PEAKIUHN, €CIIM OJIMH M3 PEareHTOB JaH B H30bITKE 1
22 OOm1ast xapakTepuCTHKA AIeMEHTOB VIA-rpymisr 1
AmotponHbie MOAUUKAIKU cepbl. HaxoxaeHue cepol U €€ COeTMHEHUH B IPUPOJIE.
23 XHWMHUYECKUE CBOMCTBA CEPBI 1
24 CepoBonopo, cTpoeHue, (pu3nyecKkne 1 XUMUYECKUE CBOMCTBA 1
25 Oxcunpl cepol. CepHast KUCIIOTa, (GU3UYECKUE U XUMHUECKHE CBOMCTBA, IPUMEHEHUE 1
XUMUYECKHE PeaKlInH, JIeKaIIHe B OCHOBE IPOMBIIIJIEHHOTO CII0C00a MOJIy4eHHUs! CEpHOI
26 KHCTIOTHl. XUMHUYECKOE 3arpsi3HEHNE OKPYKaloLel Cpeibl COeTMHEHUSIMU Cephbl 1
27 Brruncnenue MaccoBoi 1071 BBIXO/A MPOIYKTa PeaKIuu 1
OO11ast XapakTepUCTUKA AIEMEHTOB V A-TpyIIibl. A30T, paclipoCTpaHEeHUE B IPUPOJIE,
28 (dbuznyeckrue U XuMHUYecKHe CBOMCTBA 1
29 AmMUax, ero (pu3nyecKue U XuMU4IecKre CBOMCTBA, OTYyYeHHUE U IPUMEHEHHE 1
30 [IpakTuueckas paborta Ne 2 o teme «llonmydenne ammuaka, U3y4eHHUe €ro CBONCTB 1
31 A30THas KUCI0Ta, €€ (PU3NICCKUEe U XUMHYECKHE CBOMCTBA 1
Hcnonbp3oBaHne HUTPATOB U COJIEH aMMOHMS B Kau€CTBE MUHEPAJIbHBIX YI0OpeHNH. XUMHUYECKOe
32 3arps3HEHNE OKPYKAIOLIEH cpe/ibl COETUHEHUIMH a30Ta 1
33 ®ocdop. Oxenn pocdopa (V) u pochopHas kucnora, pusnueckrue 1 XMMUUECKUE CBONCTBA, 1

MIOJIy4YEHUE




Hcnons3oBanue pocdaroB B KadyecTBE MUHEPATIBHBIX YA0OpEHHIA. 3arps3HeHe IPUPOIHOM Cpebl

34 dbocharamu 1
35 Yriepos, pacpocTpaHeHue B IPUPO/Ie, (U3NIECKHEe U XMMHYECKUE CBOMCTBA 1
Oxcuppl yriaepoaa, ux (pu3ndeckne U XUMHIECKUE CBOMCTBA. DKOJIOTHYECKUE TTPOOIIEMEI,
36 CBSI3aHHBIE C OKcHIoM yriepona (IV) 1
37 YronpHas KUCIIOTa U €€ COJTU 1
38 [Ipaktuueckas padota Ne 3 mo teme "[lomydyenue yriekucnoro raza. KauectBenHas peakius Ha 1
KapOoHaT-uOH"
39 [TepBoHauaNbHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHUAX Yriepoaa 1
40 Kpemuwnii u ero coenuHeHUst 1
41 Pemrenune 3amay no treMe «BakHelIne HeEMETAIBI U UX COEIUHEHUD) 1
42 KonTtponbHas padota Ne3 o teme «BakHeline HeMeTaUTbl U UX COCTUHEHUS 1
OO01as XxapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METaJUI0B. MeTayuinueckas CBs3b U
43 MeTajindyeckasi Kpucramuinyeckas pemeérka. @u3ndeckrue CBONCTBA METAIIIIOB 1
44 XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUH PsiJl HANIPSHKEHUH METAIIIIOB 1
O61ue crioco6bl noayyenust MetamuioB. CrutaBbl. Beiuncienus no ypaBHeHUSIM XUMUYECKUX
45 peaxiui, eciiv OJJUH U3 PeareHTOB COJICPKUT TPUMECH 1
46 [ToHsATHE O KOPPO3UU METAJLIOB 1
47 [lemouHbBIC METAILIBI 1
48 Oxcupl ¥ THIPOKCHUIBI HATPUS U Kallus 1
49 Illenoyno3eMenbHBIC METAIIIbI — KAIbIIWK U MarHui 1
50 Baxxneime coeqTUHEHUS KAJIbIU 1




51 O06o01IeHne 1 cucTeMaTu3aus 3HaHu ! 1
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS 1
53 Pemenue 3agau no reme «MeTtajuib» 1
o4 AtoMuHHAK 1
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA 1
56 Kenezo 1
S7 Oxcunpl, Tuapokcusl u conn xenesa (I1) u xenesa (11I) 1
58 O06o00mmeHre 1 cucTeMaTru3alus 3HaHAN 1
[Ipaktuueckas padota Ned Pemienre skcriepuMeHTaIbHBIX 3a/1a4 10 Teme «BakHeume MeTaisl
59 Y UX COCTMHCHUSDY 1
60 BerarcieHus o ypaBHEHUSIM XHMHYSCKUAX PEaKIIUid, €CIIM OJTMH U3 PearcHTOB JaH B M30BITKE WIIN 1
COJIEP’KUT IpUMecH. BbrunciaeHnss MaccoBOM JOJU BBIX0/1a IPOAYKTa peaKLuu

61 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1
62 Hrorosas koHTpoJsbHas padoTa Ned 1
63 BemectBa u MmaTepuaiibl B TOBCEAHEBHOM KM3HU YEJIOBEKA 1
64 XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIEH cpebl 1
65 Ponb XxumMuu B pelieHnn SKOJOTHYECKUX TPOOIeM 1
66 PesepBHblit ypok. O6001IeHNE U CHCTeMATHU3aIIHs] 3HAHUHA 1
67 PezepBHblit ypok. O00O1IEHHE U CUCTEMAaTH3ALMs 3HAHU I 1
68 PezepBHbIit ypok. O00OIIEeHHE U CUCTEMAaTH3aIMs] 3HAHU I 1
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Kpurepuu ouennBanust yueOHO# AesITeJIbHOCTH

[Ipu orieHKe y4eOHBIX TOCTHXKEHUH YUalIUXCsl IPUMEHSIETCS KpUTEpUaibHas CUCTeMa
OIICHUBAHMS MO MATUOAUIHHOM 1IKaje (0OTMETKa «1» He CTaBUTCS).

KpuTtepuu onieHKH yCTHOTO OTBETA.

OTMeTKa «5» CTaBUTCS, €CIIU:

— OTBET IOJIHBIM U IPAaBWIbHBINA HA OCHOBAHUU U3YYECHHBIX TEOPUIL;

— Marepuajg W3JIOKEH B JIOTUYECKOM TIOCJIEI0BATEIbHOCTH, JIMTEPATYPHBIM
SI3BIKOM;

— OTBET CaMOCTOSITCJIbHBIM.

OtMmeTka «4» CTaBUTCS, €CIIU;

— OTBET MOJIHBIN U NMPABUIHHBIN HA CHOBAHUM U3YYCHHBIX TCOPU;

— Marepuaj U3JI0KEH B OMPEACICHHON JIOTMYECKOW IMOCIeA0BATEILHOCTH, TIPU
ATOM JIOMYIICHBI JBE-TPH HECYIIECTBEHHBIE OIIMOKH, HCIPABICHHBIE TI0
TPEOOBAHUIO YUUTETIS.

OtMmeTka «3» CTaBUTCS, €CIIN:
— OTBET IOJIHBINA, HO TIPH TOM JIOMYIIIEHA CYIIIECTBEHHAs OIMMOKa;
— WJIM OTBET HEHOJHBIN, HECBS3HBIM.

OTMeTKa «2)» CTaBUTCS, €CIIU:

— TpU OTBETE OOHAPY)KEHO HEMOHMMAaHHWE YYallMMCS COJIEP)KaHUA y4eOHOTro
Marepuana;

— WM JIONYIICHBI CYIICCTBCHHBIC OIMMOKH, KOTOPBIC YYAIIMHCA HE MOXKET

VCIIPABUTH MPU HABOJSIIUX BOIIPOCAX YUUTEIIS;

— 100 MpU OTCYTCTBUU OTBETA.
OueHka IKCIePUMEHTAJIbHBIX YMEHMIA.

Onenka CTaBUTCS HA OCHOBAHMHM HAONIONCHHS 3a Yy4YallUMHUCA B XOJe

BBHITIOJTHEHUS MPAKTUUECKON PabOThI U MHUCHhMEHHOTO OTYETa 3a padoTy.

Ot1merka «5» cTaBUTCH, €CIU:
— paboTa BBIMIOJIHEHA TIOJHOCTBIO W 0€3 OomuOOK, CHelaHbl TPABHIBHBIE
HaOJFOICHNS ¥ BBIBO/IHI;
— AKCHEPUMEHT OCYIIECTBIEH IO IUIAaHYy C Y4Y€TOM TpeOOBAaHUM TEXHUKHU
0€30MacHOCTU U MPaBUJI PadOTHI C BEIIECTBAMHU U 000PYI0BAHHUEM;
— MIPOSIBJIEHBI OPraHU3ALMOHHO - TPYJIOBbIE YMEHUS, MOAACPKUBAIOTCS] YUCTOTA U
MOPSIAOK HA paboueM MECTE, IKOHOMHO UCIOJIb3YIOTCSI PEAKTHUBBI.

OtmeTka «4» cTaBUTCS, €CIIH:



— paboTa BBINIOTHEHA MTPABUIIBHO, C/IEJIaHbl TPABUIBHBIEC HAOIIOEHUS U BHIBOIBI,
HO IIPY 3TOM 3KCIIEPUMEHT MPOBEIAEH HE MOJIHOCTHIO;
— WIM JIONYIICHbl HECYIIECTBEHHBIE OIIMOKM B paboTe C BelIeCTBAMU U
000py/I0BaHHUEM.
OtmeTka «3» cTaBUTCS, €CIIH:

— paboTa BBIMOJHEHA TMPABUJIBHO HE MEHEe, 4YeM
HAIOJIOBUHY,

— WJIM JOIYIICHA CYIIECTBEHHAs OMMOKA B X0/I¢ IKCIIEPUMEHTA, B O0OBSICHCHUH, B
odopmiieHUH PabOThl, B COOJIFOACHUU MPABWI TEXHUKU O€30MaCHOCTH TMPHU
pabore ¢ BemecTBaMH W 00OpyJOBaHWUEM, KOTOpas HCIPABISACTCS TIO0
TpeOOBaHUIO YUUTEIS.

OT1meTKka «2» CTaBUTCS, €CIIH:

— jgomymieHbl ABe (M 0oJiee) CYIIECTBEHHBbIC OIMOKH B XOJI€ DKCIIEPUMEHTA, B
o0ObsicHeHHH, B O(OpPMIICHMHM pPaOOThl, B COOJIOJCHUU TIPABWJI TCXHHUKH
0€30MacHOCTH, KOTOPBIC YUAIIUICSI HE MOXKET UCIIPABUTD JaKe 110 TPEOOBAHHUIO
YUUTEIIS;

— paboTa HE BBINIOJIHCHA, y YYaIIErocss OTCYTCTBYET SKCICPHMEHTAIbHBIC
YMCHHSI.

OneHka yMeHMii pemiaTh pacueTHbIE 3a/1a4M.

OTMeTKa «5» CTaBHUTCSA, €CIU B JIOTHYECKOM pACCY)KJICHUHW W PCIICHHH HET

omuOOoK, 3a7a4a peleHa palMoHaIbHBIM CII0CO00M;

OTMeTKa «4» CTaBUTCS, €CIU B JIOTHYECKOM pACCYKJICHUHW W PCIICHHH HET

CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pelicHa HEPaIMOHAIBHBIM CIIOCOOOM, WIIH

JOTMYIIEHO He 0oJiee NBYX HECYIIECTBEHHBIX OIITHOOK.

OTMmeTKa «3» CTaBUTCS, €CIM B JIOTHUYECKOM PACCYKJICHHH HET CYIIECTBEHHBIX

OmnOOK, HO JOMYIIEHA CYIIECTBEHHAas OMMOKAa B MaTEMaTHYECKUX pacyeTax.
OTMeTKa «2)» CTaBUTCS, €CIM MMEIOTCSl CYIIECTBEHHBIE OIMMOKH B JIOTHYECKOM
PacCyXJICHUU U B PEUICHUHN; OTCYTCTBYET OTBET Ha 3aJJaHUE.

OuneHka NMCbMEHHbIX KOHTPOJIbHBIX PadoT.

OTrMeTKa «5)» CTaBUTCS, €CIW: OTBET TOJHBIM W TPABWIbHBIM, BO3MOXXHA
HECYIIIECTBEHHAs OIINOKa.
OTMeTKa «4» CTAaBUTCS, €CIIM: OTBET HETOJHBIA WM JIOMYIICHO He Oojee ABYX
HECYIIIECTBEHHBIX OITHOOK.
OTmeTKa «3» CTaBUTCS, €clid: paboTa BBIMOJHEHA HE MEHEE YeM HaIoJIOBUHY,
JOTyIIIEHa OJHAa CYIIECTBEHHAs OIIMOKa W TMPU 3TOM JIBE-TPH HECYIIECTBEHHBIE.



OT1MeTKa «2» CTaBUTCS, €CJIM: padOTa BHINIOJIHEHA MEHbIIIE, YeM HAMOJOBUHY WU
COJIEP>KUT HECKOJIBKO CYIIECTBEHHBIX OIIUOOK, TNO0 paboTa HE BBHINMOJIHEHA.
[Ipu ouleHKE BBINOJHEHHUS MUCHbMEHHON KOHTPOJIBHOW pabOThl HEOOXOAUMO

YUHUTHIBATh TPeOOBaHUs €TMHOTO opdorpaduuecKkoro pexxuma.
Ouenka TecToBBIX padoT.

TecTsl, cocTosIIIME U3 MSITH BOMPOCOB MOKHO HCTOJIB30BATh MOCIE U3yUYCHUS
Kaxgoro marepuana (ypoka). Tect u3 10—I15 BompocoB wHcCHOIB3YyeTCS IS
nepuogudeckoro KoHTpois. Tect u3z 20—30 BonpocoB HEOOXOIUMO UCIIOIB30BATh
JUIS U'TOTOBOT'O KOHTPOJIS.

[Ipu oLleHHBaHUM UCTIOIB3YETCS CeAyIolas Kaa:

I[J'ISI TECTA U3 IISITU BOIIPOCOB

- HET OIITMOOK — OIIEHKa «5»;

- OJlHA OIIIMOKAa — OIICHKA «4»;

— JIBE OIIIMOKH — OIIEHKa «3»;

— OIIMOKY — OIIEHKA «2».

st Tecta u3 30 BONpOCOB:

— 25—730 mpaBUIIbHBIX OTBETOB — OILICHKA «5»;

— 9—24 npaBWIBHBIX OTBETOB — OIICHKA «4;

— 12— 18 npaBUIBLHBIX OTBETOB — OIIEHKA «3»;

— MeHbIIIe 12 mpaBUWIBHBIX OTBETOB — OLICHKA «2».

Ouenka pedepara.

Pedepat onieHMBaeTCs 10 CIEIYIONTIAM KPUTEPHSIM

- cobiroieHue TpeboBaHui K ero 0OpPMIICHHIO;

- HEOOXOAUMOCTD U JIOCTATOYHOCTD JJISI PACKPBITHS TEMbI IIPUBEICHHOM B TEKCTE

pedepara nHbOpPMAITUH;

- yMEHHE 00yJaromerocss cBOOOHO H3JlaraTb OCHOBHBIE HJEH, OTPaKCHHBIC B

pedepare;

- CITOCOOHOCTH oOyJaronierocss  IMOHSTh CyTh 3aJlaBa€MbIX YJICHAMHU

aTTECTAIIMOHHONH KOMHCCHUHU BOIIPOCOB U C(POPMYITUPOBATH TOYHBIC OTBETHI HA HAX

Kputepun oOmeHKM TIPOEKTHOH M HMCCJEI0BATENbCKON  PadoThl

pazpabaThIBalOTCS ¢ YYETOM IIeJel W 3aJad MPOEKTHON JAEATEIbHOCTH Ha JaHHOM
atane oOpa3oBaHus. VHAMBUAYAIBHBIH MPOEKT I€JeCO00pa3HO OIEHHUBATh IO
CIEIYIOIIUM KPUTEPHSIM:

— CnocoGHOCTh K CaMOCTOSITENIbBHOMY MPUOOPETEHUIO 3HAHUN U PELICHUIO

poosIeM, MPOSBIAIONIASACST B YMEHUH MOCTaBUTh MP0oOJIEeMy U BBIOpATh aJICKBaTHHIE



crocoO0bl €€ pelleHus], BKIItoYas MOUCK U 00paboTKy HMHpopmanuu, GopMyIupoBKy
BBIBOJIOB W/MiIU OOOCHOBAHME U pean3alfio/anpoOalnio MPUHATOIO pPELICHUs,
000CHOBaHME U CO3/IaHHE MPOTHO3a, MOJIENU, MaKeTa, 00BEKTA, TBOPUECKOTO PEIICHUS
u T. 1. JlaHHBIA KpUTEpUN B IEJIOM BKJIIOYAET OIEHKY CPOPMHUPOBAHHOCTH
MO3HABATEIbHBIX YUEOHBIX EHCTBUM.
— ChopMUpOBaHHOCTh  MPEIMETHBIX 3HAHUH W CHOCOOOB  JCHCTBUIA,
MPOSBIIAIONIASICS B YMEHUU PACKPBITh COJAEPKaHUe pabOThl, TPAMOTHO M1 0OOCHOBAHHO
B COOTBETCTBUHU C paccMaTpyMBaeMol MpoOJIeMOM/TeMOI MCIONIb30BaTh UMEIOIIUECS
3HAHUS U CTIOCOOBI ICUCTBUH.
— ChopMHUPOBAHHOCTh PETYISTUBHBIX JEUCTBUM, MPOSIBISIONIASCS B yMEHUU
CaMOCTOSITEIbHO TUIAHUPOBATh U YNPABIATH CBOEU MO3HABATEIBHOU JIEATEIBHOCTHIO
BO BPEMEHHU, HCIIOJIb30BAaTh PECYPCHBIE BO3MOKHOCTH [JIsl JOCTH)KEHHS IIEJEH,
OCYIIECTBIIATH BEIOOP KOHCTPYKTHUBHBIX CTPATETHI B TPYIHBIX CUTYaIUIX.
- CdopMUpOBaHHOCTH KOMMYHUKATUBHBIX JICHCTBUMN, TIPOSIBISIONIASCS B YMEHUU
SCHO W3JIOKHUTh U O(QOPMUTH BBIMOJHEHHYIO PabOTy, MPEACTaBUTh €€ Pe3yJbTaThl,
apryMEHTHPOBAHHO OTBETUThH HA BOIPOCHI.
MakcumalbHast OlleHKa 10 KaKIOMY KPUTEPUIO HE JIOJDKHA MPEBBINIATh 3 0AIJIOB.
[Tpu TaKOM  TOJXOJE  JIOCTM)KeHHe  0a30BOro  ypoBHS  (OTMETKa
«YAOBJIETBOPUTENHHO») COOTBETCTBYET TMOJIYyUYEHUIO 4 TMEPBUYHBIX OAIIOB (IO
OJIHOMY OaJuly 3a KaXIbld U3 YEThIPEX KPUTEPHUEB), a IOCTHXKEHHE MOBBIIIIEHHBIX
yYpOBHEH COOTBETCTBYET TOJyuYeHHUIO 7—9 mepBUUHBIX OamwioB (OTMETKa
«xopomroy) uiu 10—12 nepBUYHBIX 0aTOB (OTMETKA «OTIUYHO).

YYEBHO-METO/IMYECKOE OBECIEYEHHME OBPA3OBATEJLHOTO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

—  Xwuwmus, 8 xknacce/ I'abpuensa O.C., OcrpoymoB N.I'., Cnaakos C.A.,
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemienue»
—  Xwmmus, 9 xknace/ IN'adbpuensa O.C., Ocrpoymos N.I'., Cnaakos C.A.,
AxknmonepHoe o0mectBo «M3narensctBo «lIpocBenienue»
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