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IlosicHuTeEILHAS 3aMUCKA

[IporpamMma 1Mo XMMHU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOTPaMMBI
OCHOBHOTO oOmiero oo6paszoBanusi, mnpeactaBieHHbx B PI'OC 0O0O,a Takxke Ha OCHOBE
¢benepanbHOl pabodeld MporpaMMbl BOCHHTAHHA U C YYETOM KOHIENIMH TIPENOaBaHUs
y4eOHOTO npenMeTa « XUMHUsD» B 00pa3oBaTeIbHBIX opranu3anusax Poccuiickoir @enepaum.

[Iporpamma no xumuu pazpaboTaHa ¢ LEIbI0 0Ka3aHUS METOJUUECKOM TOMOIIU YUUTEIIO
B CO3JaHUU paboyeil mporpaMMbl 0 y4eOHOMY IIPEIMETY.

[Iporpamma 1o XWMuM Aa€T MPEINCTAaBICHHE O LENAX, OOLIeld CTpaTeruu OOydeHWs,
BOCIIUTaHUSI W Pa3BUTUS OOYYaIOLIMXCS CPEACTBAMU Y4eOHOTO IpelIMEeTa, yCTaHABIMBAECT
00s3aTenpHOE NPEIMETHOE COJAEpKaHME, MPeaycMaTpUBaeTpaclIpeeeHHe ero no Kjiaccam U
CTPYKTYpPUPOBAHHUE 10 pa3zesiaM U TEMaM POTPaMMBIIIO XUMUH, ONIPEIENsIeT KOJTMYEeCTBEHHBIE
U KauyeCTBEHHbIE XapaKTEPUCTUKH COJAEPKAHMSA, DPEKOMEHIYEMYIO IOCIIEe0BATEIIbHOCTD
W3YYEHHUS XUMUHU C YYETOMMEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTHUKU Yy4€OHOTO
rpolecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaroluxcs, ONpeAessieT BO3MOXKHOCTU IpeaMeTa
JUIsL  peanu3anui  TpeOOBaHWW K pe3ylnbTaTaM OCBOCHHS OCHOBHOW 00pazoBaTelbHOU
MporpaMMbl Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHus, a Takke TpeOOBaHUNK
pe3ynbraTaM 00y4YeHHs XMMUU Ha YpPOBHE IleNiell M3ydeHus MpeAMeTa M OCHOBHBIX BHUIOB
y4eOHO-TT03HABATEIIFHON JEATETHHOCTH 00YJaIOMIerocs Mo OCBOCHUIO YUeOHOTO COJIEP KaHMUSI.

3HaHUE XUMUU CIYKUT OCHOBOW 1151 (pOpMHpPOBaHMSI MHUPOBO33PEHUS 00y4aromerocs,
€ro NpeJCTaBICHUH O MaTEpUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPalOT (opMHUpyEeMbIe
XUMHEH TPEJCTaBIIEHUS O B3aUMOIPEBPAILCHUSAX OSHEPTrUUU OO SBOJIOIMH BEUIECTB B
MIPUPOJIE, O MYTAX PEICHUS TI00aTbHBIX TPOOJIEM YCTOMUNBOTO pPa3BUTHUS 4YEJIOBEUECTBA —
CBIPHEBOM, SHEPreTUYECKOM, MUIIEBON M OSKOJOTHYECKOW Oe30TacHOCTH, MpobieM
3/IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allid BO3MOXHOCTEH [UIi CaMOpa3BUTUS U (POPMHUPOBAHUS
KYJIbTYpPbI JUUYHOCTH, €€ 0011ei 1 QyHKIIMOHAIBHOW IrPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMUPOBAHKE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 0OyUaronmxcs,
HaBBIKOB HMX CaMOCTOSTEIbHOW Yy4eOHON JeSTeNbHOCTH, SKCIEPUMEHTAIBHBIX u
HCCIIEeIOBATENIbCKUX YMEHHUI, HE0OXO0IUMBIX KaKB TIOBCETHEBHOU JKU3HU, TaK U B
npodeccuoHaNbHOM 1eATENbHOCTH;

3HAKOMUT CO CIeUu(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBHI IEIOCTHOTO
B3II]a HA €OUHCTBO MPHPOABI M  YEJOBEKa, SBISIETCS OTBETCTBEHHBIM ATAllOMB
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH 00Y4arOIIUXCS;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B SKOJOTHYecKoe oOpa3oBaHHE
oOyJaronuxcs.

JlaHHbIEe HAmpaBlieHUs B OOYYEHHHM XUMHUU 00€CIeYHBAIOTCS CHEUPUKON CoaepKaHus
yuyeOHOrOo TpeaMeTa, KOTOPBIA SBISETCS MEJaroruuyeckyd aJanTUPOBAaHHBIM OTpPaKEHHUEM
0a30BOi HAYKH XUMUU Ha OMPEIETIEHHOM JTarie e€ pa3BUTHSL.

Kypc xumMuum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsl OpPUEHTHPOBAH Ha
OCBOGHHE OOYyYalOIIMMUCS  CHCTEMBl TEPBOHAYANBHBIX TOHATHA  XUMHH, OCHOB
HEOPraHMYeCKOM XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa coaep:kaHus MPOTPaMMBbI TI0 XUMUU CHOPMUPOBAHA HA OCHOBE CHCTEMHOTO



noaxona Kk e€ mizydenuto. CoJiepkaHue CKIAAbIBACTCS M3 CHUCTEMBI MOHATUHO XUMUYECKOM
QJIEMCHTC M BCIICCTBE U CHCTCMBI MOHATHH O XHUMHWYSCKOH pCaKkuuu. 066 9T CUCTEMBI
CTPYKTYPHO OpPraHM30BaHBI 110 IIPUHLMILY IIOCJIEI0BATEIBHOIO Pa3BUTHUS 3HAHUN HA OCHOBE
TEOPETHUUECKUX MPEACTABICHUI Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuomnueckoro 3akona J[.M1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

Y4CHHA O CTPOCHHUHU aTOMa U XUMHAYECKOU CBA3H,

MIPEJICTaBICHUM 00 JIEKTPOJUTUUECKON AUCCOIMALIUY BELIECTB B PACTBOPAX.

Teoperuueckre 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TOJIYYEHHBIX U
OCMBICJIICHHBIX q)aKTOB, Pa3BHUBAIOTCA TMOCJICAOBATCIIBHO OT OJHOTO YPOBHA K JApPYromy,
BBINOJIHASA (QYHKIMH OOBSICHEHHS U NMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS] U BO3MOKHOCTEM
MPAKTUYCCKOTI0 NPUMCHCHUA U IMOJTYYCHUA N3y4aCMbIX BCUICCTB.

OcBoeHne nporpamMmbl MO XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHUIO TPEACTABICHUSO
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHUpPA B JIOTHKE €€ CHUCTEMHOW IPUPOJIBI,
LIEHHOCTHOT'O OTHOILIEHHS K HAyYHOMY 3HAaHHIO U METOJaM M03HaHus B Hayke.3yueHne xumun
MPOUCXOJUT C TPUBJICYEHHEM 3HAHMA W3 paHee U3YYEHHBIX Y4YEOHBIX MPEeIMETOB:
«Oxpyxarmuiit Mupy», «buosorus. 5—7 xkmacce» u «Pu3nka. 7 Kiacey.

[Ipn u3yyeHun XUMHUHU NPOUCXOAUT (POPMHUpPOBAHHE 3HAHUN OCHOB XMMHMUYECKON HayKu
KaK 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMsI, IPAKTUUECKON NeATeIbHOCTH 4YeJOBeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJAbTYphl. 3ajada Y4eOHOTO NpeaMeTa COCTOUT B
(OpPMHUPOBAHUM CHCTEMbl XMMHUUYECKUX 3HAHMM — BaXKHEWIIMX (PAKTOB, MOHITHUMH, 3aKOHOB U
TEOPETUUYECKUX IOJIOKEHHUMH, TOCTYIHBIX 0000LIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, sS3bIKa
HayKd, B MPUOOIIEHWH K Hay4YHbIM METOJaM IO3HAaHUS IpPU  HU3YYEHUM  BEUIECTB U
XMUMUYECKUX peakuuii, B (OPMUPOBAHMM U PA3BUTUU II03HABATEIIBHBIX YMEHMH M HUX
IPUMEHEHUH B  y4eOHO-IIO3HABATENBHOM M Yy4eOHO-HCCIEeN0BATEIbCKON JESTEIbHOCTH,
OCBOEHMH ITpaBUJ 0€30MacHOr0 OOpaleHUs ¢ BEIIECTBAMHU B IIOBCEAHEBHOM KHU3HMU.

[Ipy u3y4eHUM XMMHUH Ha YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHUs Ba)KHOE 3HAYCHME
IpUOOpeN Takue Lelu, KakK:

¢dbopmupoBaHue MHTEJUIEKTYaIbHO pa3BUTON JUYHOCTH, TOTOBOMK
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEIbHOMY NPHUHATHIO PELIEHUH, CHOCOOHON
aJlanTUPOBAThCA K OBICTPO MEHSIOIIMMCS YCIOBUSAM JKU3HHU;

HalpaBJICHHOCTh OOy4eHHMs Ha cHCTeMaTH4Yeckoe NpuoOIIeHHue O00ydaromMUXCIK
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JEATEJIBHOCTH, HAy4YHBIM  METOJAM  IIO3HaHMS,
(opMUPYIOLIUM MOTUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieyeHue YCIIOBUHM, CHOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYYarOIUMUCS OIIbITA
pa3HOO0Opa3HON NesTeIbHOCTH, [TO3HAHUS U CAaMOIIO3HAHUS, KIFOUEBBIX HaBBIKOB (KIHOUEBBIX
KOMIIETEHIH ), UMEIOLINX YHUBEPCAIbHOE 3HaYECHUE JUIsl Pa3IMYHbIX BUAOBIACITEIbHOCTH;

¢dopmupoBanue o0O1eH (GYHKIMOHATBHON U €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH,B TOM
quciae yMEHUH OOBSCHATH M OLICHUBATh SIBJICHUS OKPYXKAIOLIEro MUpPA, MCIOJIb3YSI3HAHUS U
OMBIT, TOJYYEHHbIE TPH H3YYEHUM XUMMH, NPUMEHATh HUX IpPU peleHHuH MpobieM B
MOBCEIHECBHOM YKM3HU U TPYIOBOM JICATEILHOCTH,

¢dopmupoBaHue y 00y4aroUUXCsl TYMaHUCTUYECKUX OTHOLICHHWH, MOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUHM Ui BBIPAOOTKU SKOJIOTUYECKHU 11€7I€CO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IIPUPOJHOU
Cpenbl;

pa3BUTHE MOTHBalMM K  OOYY4EHHIO,  CHOCOOHOCTE K  CaMOKOHTPOJIIOU
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOEHHs OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K



0CO3HAaHHOMY BBIOOPY IPOGMIIA U HANIPABIECHHOCTH JabHEHIIIEr0 00yYeHHUS.
OOmiee 4yuCIIO YacoOB, PEKOMEHJOBAHHBIX Uil W3ydeHHss Xumuu, — 136 yacoB:B 8
kiacce — 68 yacos (2 gyaca B Hezeno), B 9 kimacce — 68 yacos (2 yaca B HeeIi0).

JU1s KaXKJI0ro Kilacca IPeAyCMOTPEHO PE3EPBHOE yUeOHOE BpeMs, KOTOPOE MOXKET ObITh
HCIOJIb30BAaHO YYaCTHUKAMU 00pa30BaTeNbHOrO Ipoliecca B HeNsiX (OpMUPOBaHUABAPUATHBHON
COCTaBJIAIOLIEH CO/Iep KaHUsI KOHKPETHOM paboueii mporpammsl. [Ipu aTomo0s3aTenpHas
(MHBapHUaHTHAs) YacTh COJEPKAaHUS IIPEIMETA, YCTAHOBJICHHAsI IPUMEPHOM paboueit
[IPOrpaMMOii, U BpeMsi, OTBOAUMOE Ha €€ N3y4eHHE, T0JKHBI ObIThCOXPAHEHBI ITOJHOCTHIO.



COJEPKAHUME OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIE XUMUYECKUE TIOHATHS

[Ipenmer xumun. Ponp XMMUM B KHU3HU 4YellOBEKa. XUMHS B CUCTEME HayK. Tena u
BemectBa. dusnyeckrue CBOMCTBA BELIECTB. ArperaTHoe cocTtosHue BemiecTB. [lonstue o
METOJIaX MMO3HaHUs B XUMUHU. YncThle BeniecTBa U cmecu. CriocoObl pa3ieneHusicMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 1eMeHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocTsie u ciokHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass (opmyna. BalleHTHOCT aTOMOB XUMHUYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcHTEeNbHass aTomMHas Macca. OTHOCHUTENbHAs
MOJIEKyJIIpHas Macca. MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTA B COCTUHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHast macca. B3anMoCBsA3b KOJIMYECTBA, MacChl U
YHUClIa CTPYKTYPHBIX €IMHHUI] BenecTBa. Pacuérel mo popmynaM XUMUYECKUX COSTMHEHUH.

DU3NYECKME U XUMHUYECKHE SBJICHUA. XUMHUUYECKas peakiusi U e€ MpPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEMIECTB. XUMHUUECKHE ypaBHeHU. Kiaccudukarus XUMUIECKUX peaKIuit
(coenuHeHws, pa3IoKEeHUs, 3aMEIICHHs], 0OMEHa).

Xumuueckuti sxcnepumenm:

3HAKOMCTBO C XMMHYECKOHW TOCYIOH, MpaBUiIaMK pabOThI B JIA0OPATOPUH M MPUEMaMHU
oOparieHus ¢ J1adopaTOpHBIM 00OPYAOBaHUEM, U3YUYCHHUE W OMHCAaHUE (PU3UUECKHX CBOMCTB
00pa3IoB HEOPTraHWYECKUX BEIIECTB, HaOMoaeHHe (U3MYecKuX (IJIaBJIEHWE BOCKA, TasHUE
JpJa, pacTUpaHUe caxapa B CTYIKE, KUIIEHWE U KOHJCHCALUABO/IbI) U XUMHYECKUX (TOpeHue
CBEUH, IMPOKAIMBAHWE MEIHOW IPOBOJIOKH, B3aUMOJCHCTBHE MeEJIa C KHUCJIOTOMW) SIBICHUH,
HaOJI0/IeHNe U ONHCaHue NMPU3HAKOBIPOTEKAHNUS XUMUYECKHX peakluil (pa3yiokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KHUCIIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHUH, B3aUMOJICHCTBUE kene3a ¢ pacTtBopoMm cosnu meau (1), m3yuenuwe crocoGoB
pasnenieHuss cMmecei (¢ MOMOIIBIO MarHurta, (puiIbTpoBaHUE, BbINApUBaHUE, TUCTHIUISAIIMS,
xpomatorpadus), MpOBEJCHHE OYHCTKH IIOBAPEHHOW COJIM, HAOIMIOJEHHE U ONUCaHHe
pEe3yNbTaTOB MPOBEACHHS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHHS MAacChl, CO3JaHUE
MoJenel MoJieKy (IIapoCTeP>KHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHUYeCKUX BellleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3jeMEHT U MpPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciopo/ia B mpupoie, Pu3ndeckre 1 XuMu4eckrue CBOMCTBA (PeaKIy rOpeHus).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONy4YeHHs] KHUCIOPOAaB JabopaTtopuu u
npoMeIieHHocTu. KpyroBopot kucnopona B npupoje. O30H — alioTporiHas MOAU(PUKAIISL
KHCIJIOpO/Ia.

TennoBoit 3¢ddexkT XuMudeckod peakuuu, TEPMOXUMHUYECKUE YPaBHEHUS, HK30- U
SHAOTEPMHUUECKHE peakUMH. TONnMBO: yrojib M MeETaH. 3arpsA3HEHHUE BO31yXd, YCHUIICHHUE
MapHUKOBOTO 3(deKTa, pa3pyiieHne 030HOBOTO CIOS.

Bonmopox — anemeHT M mpocroe BemectBo. HaxoxaeHue Bogopoda B IIPUPOLE,
¢bu3nyeckrne 1 XMMUUYECKHE CBOICTBA, MPUMEHEHHUE, CIocOObI MoydeHus. Kucinotel u conu.

MonspHblii 00bEM ra30B. PacyéTel M0 XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBorcTBa BoAbl. Bonma kak pacrBopurens. PactBopel. HacellieHHBIE U
HEHACBIICHHBIE pacTBOpbL. PacTBOpHMOCTH BellecTB B BoAE. MaccoBas 10js BELIECTBA B
pacTBope. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHUA. Posib pacTBOpOB B MPUPOJE UB KU3HU



yesnoBeka. KpyroBopoT BOJbI B MpUpOJie. 3arps3HeHue NpUPOAHBIX BOJ. OXpaHau OYMCTKA
IIPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coenuHeHuil. Okcunpl. Knaccudukamust oxcuaos:
cojeoOpasyome  (OCHOBHBIE, KHUCIOTHBIE, aMQOTEpHbIE) H HecoyeoOpasyromue.
Homenknarypa okcn1oB. @u3ndecKkue U XUMUYECKUE CBOMCTBA OKCUIOB. [losrydeHne OKCHI0B.

OcnoBanus. Knaccuukamuss OCHOBaHWM: MIENOYM M HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanui. @u3n4ecKkue U XMMHUYECKHE CBOMCTBA OCHOBaHWU. IlomydeHwue
OCHOBaHUM.

Kucnotel. Knaccuduxanus xucnor. Homenknarypa xkucinot. dusndeckne MXUMHYECKHE
cBoiicTBa kucaoT. P aktuBHoctu metaioB H.H. bekerosa. [losrydenue Kucnor.

Comu. Homenknatypa coneil. Pusznueckue W XUMUYECKHE CBOWCTBA COJICH.
[Tony4yenue conei.

I'enernueckas cBs3b MEXAY KJJaCCaMU HEOPTraHUYECKUX COETUHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeseNieHUe COJEepKaHUsd KUCIOpoJa B BO3IyXe, IOJy4deHHe, coOupaHue,
pacrio3HaBaHWe W W3yYCHHE CBOWCTB KHCIIOPOJA, HAOIIOJCHUE B3aWMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHUSI BOSHUKHOBEHHUS U MPEKpaIleHns TopeHus (moxapa), 03HaKOMIIEHHUE ¢
o0pa3laMy OKCHJIOB W OIIMCAaHWE WX CBOWCTB, MOJY4YEeHHE, COOMpaHHWe, PACNO3HABaHUE H
H3yYeHHe CBOWMCTB BOOpoia (ropeHme), B3aumozencTBue Bogoponaa ¢ okcugaom meau (1)
(BO3MOXHO HCIIOJIb30BAHHUE BHICOMATEPUATIOB), HAOIIOICHIE 00PA3IIOB BEIIECTB KOJTMYECTBOM 1
MOJIb, UCCIIEIOBAHNE OCOOEHHOCTEH pPAacTBOPEHUS! BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACTEHHON MAacCOBOM JOJEH pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBUE BOJABI C METaUIaMH (HaTpUeM | KajbllieM) (BO3MOXKHO HCIIOJIb30BAaHUE
BHJIEOMATEPHUANIOB), HCCeA0BaHne 00pa3oB HEOPraHWYECKUX BEILIECTB PAa3IMYHBIX KIIACCOB,
HaOIIo/IeHNe M3MEHEHUsl OKpPAacKM HHJIMKATOPOB B PacTBOpax KHCIOT W IIEJNOYEH, H3yuyeHue
B3aumoencTBus okcugaa memu (I1) ¢ pacTBOpoM CepHO# KHCIOTBI, KHUCIOTC METaIaMH,
peakuuii HeWTpanuzaluu, NOJyYeHHE HEepaCTBOPUMBIX OCHOBAaHUI BBITECHEHHE OJIHOTO
MeTaljia APYTrUM U3 pacTBOPa COJIH, PellieHre YKCIIEpUMEHTaIbHbIX3a/au 1o TeMme «BaxHeiimne
KJIACChl HEOPTAHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akon u Ilepuoguyeckass cucrema xumMudeckux 3Jjementos [I.U.
Menpgeieena. Crtpoenue aTOMOB. XumMuueckast CBA3b. OKucIuTEeILHO-
BOCCTAHOBHMTEJIbHBIC PEAKIHHU

IlepBble MOMBITKM KiIacCU(UKAMU XUMHYECKMX 3j1eMeHToB. IlonsThe o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHbIE U LIEIOUHO3EMENbHbBIE METAIIJIb, FAJIOT€Hbl, UHEPTHBIETa3bl).
DJeMeHThl, KOTOpble 00pa3yroT aM(OTepHbIE OKCUABI U THIPOKCHU/IBI.

[lepuonnueckuii 3akoH. Ilepuoauyeckass cucrema XxXuMmMuueckux demeHtos [[.M.
MenneneeBa. KopotkonepuogHass u JuinHHONepuoaHas ¢opmbsl [lepuonnyeckoil cucteMsl
xumuyeckux onemeHtoB .M. Menneneesa. llepuonel u rpynmbel. PU3HYECKUN CMBICIT
MOPAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CocrtaB aToMHbIX szaep. M3zortombel. Onektponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XUMHUUECKHUX 31eMeHTOB Ilepuoanueckoil cucteMsl
.. MenneneeBa. XapakTepUCTHKa XUMHUYECKOTO DJIEMEHTAa II0 €ro IOJIOKECHUID B
ITepunoanueckoii cucreme .M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAJUTMUECKUX
U HEMETAJIMYECKUX CBOMCTB I10 TPYyIIaM U IEPUOIaM.

3nauenue llepuognueckoro 3akoHa u llepmoanueckoil CUCTEMBI XMMHMYECKHX
JJIEMEHTOB Ui Pa3BUTHUs HAayku M IpakTuku. .M. MenneneeB — yd€HbIl U IpakJaHUH.



XuMudeckas CBSI3b.
KoBanenTtnas (nonsipHas 51 HENoJIIpHast)
CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKHX 31EMEHTOB. MlOHHas CBS3b.
Crenenp okucneHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipouecce
OKHCJIEHUS U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii s5xcnepumenm:

u3ydeHre oOpa3LOB BELIECTB METAIJIOB U HEMETAJJIOB, B3aMMOJEHCTBHE I'MIPOKCUAA
LIMHKA C PaCTBOPaMM KHUCJOT U ILEJIOYEH, IPOBEACHHUE OIBITOB, MIUIFOCTPUPYIOLIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (rOpeHHE, peakuu pa3ioKeHUs], COeTUHEHUS).

Meorcnpedmemmule cesa3u

Peanm3arus MeXIpeIMETHBIX CBSI3eH TP M3YUCHUH XUMUU B 8 KJIacce OCYIIECTBIISICTCS
gepes UCTI0IB30BaHUE KaK OOIINX €CTeCTBEHHOHAYYHBIX TIOHATUN, TAKH TIOHSITHMH, SIBIISTFOIIAXCSI
CUCTEMHBIMU JJIs1 OTJICIBHBIX MPEMETOB €CTECTBCHHO- HAYIHOTO IHKIIA.

OO0mue ecTeCTBEHHOHAyYHbIE TOHATHS: HaydyHbId (akT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CHHTE3, KIAacCCHU(HUKAIUSA, IEePHOJUIHOCTh,  HAONIOJCHHWE,  DKCICPHUMEHT,
MOJICITUPOBAHUE, U3MEPEHHE, MOJICNTb, SIBJICHHUE.

dusnka: MaTepus, aToM, O3JCKTPOH, TNPOTOH, HEHUTPOH, HOH, HYKIIHJ, H30TOIIHI,
PaJMOaKTUBHOCTh, MOJICKYJIa, JIEKTPUYCCKUNA 3apsjl, BEHIECTBO, TEJO, 00BEM,

arperaTHoe COCTOSIHHE BEIECTBA, T'a3, PU3NICCKUE BEIMIMHBI, CTUHUIBI N3MEPEHHS, KOCMOC,
I1aHeThl, 3BE3/1b1, ColHIIe.

buonorus: ¢dotocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MEHEPAITBI, TOPHBIE TIOPOIBI, TIOJIE3HBIE UCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo M XMMHUYeCKas peaKiusi

[Tepuonnueckuii 3akoH. [lepuonuueckass cucrema XHUMHYECKUX anemento J.H.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHMHYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kajaus, KaJIbIHSI W HMX COCAUHEHUH B COOTBETCTBUHU C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbI XMUMHYECKOH CBS3U. THIBI KPUCTAUIMUECKHX PEHIETOK,
3aBHCHMOCTbH CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTHYCCKON PEIIETKH M BUa XUMHYECKOW CBS3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKHX BELIECTB. XHUMHUYECKHE CBOWMCTBa
BEILIECTB, OTHOCSIIMUXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanuss XUMHYECKUX peakUMid [0  Pa3IUYHBIM  MpU3HAKAM (IO YUCITY
Y COCTaBY YYaCTBYIOIINX B pEeaKIIUU BEUIECTB, MO TEIIIOBOMY 3 EKTy, M0 H3MEHEHUIO CTeTeHe!
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiu3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne 0 ckopocTH xuMHYeckod peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusax. [lonarue o
karanuze. [loHarue o  xumuyeckoM  paBHOBecHH. DakTOpbl, BIUSAIONIMNE HA CKOPOCTH
XUMHUYECKON PEaKIMU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.

OKUCAUTENHEHO-BOCCTAHOBUTENBHBIC PEAKIIMU, JJICKTPOHHBIA OalaHC OKHCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBl€HHE YpPaBHEHUN OKUCIUTEIbHO- BOCCTAHOBUTEIIBHBIX
peaxIuil ¢ UCIOIb30BAaHHEM METO/1a DIIEKTPOHHOTO OanaHca.



Teopust NIEKTPONTUTHIECKON TUCCOIMALIMU. DIEKTPOJIUTH M HEANEKTPOIUTHI. KaTHOHSI,
aHMOHBI. MeXaHU3M JTUCCOIMAIINY BEIIECTB C PAa3IMYHBIMU BUJAMH XUMUYECKOH cBs3u. CTereHb
mucconuaiui. CUIbHBIE U c1a0bIe JIEKTPOTUTHIL.

Peakiun moHHOTO OOMEHa. YCJIOBHA NPOTEKAHUs PEAKIMH HOHHOTO OOMEHa, MOJHBIE H
COKpallEHHbIE MOHHBIE ypaBHEHHS peakuuil. CBoICTBa KUCIIOT, OCHOBaHUIl M COJeil B cBeTe
MPEJCTAaBICHUNA 00 DSJICKTPOJMTHUYECKOW mucconuanuy. KadecTBeHHbIE pEakIWW Ha HOHBI.
[TonsiTuEe O TUAPOIU3E COJICH.

XUMHUYECKUH JKCIIEPUMEHT: O3HAKOMJIEHHE C MOJCISAMH KPHCTAUIMUYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB U HEMETAUIOB (rpadura M ammasa), CJIOKHBIX BEUIECTB
(xymopua HaTpus), UCCIETOBAHUE 3aBUCIMOCTH CKOPOCTH XUMHUYECKOW PEAKIUU OT BO3/ICHCTBHSA
pa3auyYHbIX (PAKTOPOB, HCCIEIOBAHUE SIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca
JMCCOLMAIMU KHUCIIOT, LIeJo4ed M cojieil (BO3MOXKHO MCIOJIb30BaHUE BHUJEO MaTEpHaJOB),
MIPOBEICHUE OTBITOB, WUTIOCTPUPYIOIIUX NPU3HAKKA TPOTEKaHUS PEaKIWid HOHHOTO oOMeHa
(oOpa3oBaHMe oOcajka, BbIJEJIEHHWE Tra3za, 00pa3oBaHUE BOJIbl), ONBITOB, WIUIFOCTPUPYIOIIKUX
MPUMEPHl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIuil (FOpeHHe, peakiuH pPas3JIoKeHUs,
COCIIMHEHUS), PACIIO3HABAHNE HEOPTAHNIECKUX BEUIECTB C IIOMOIIBIO KAUEeCTBEHHBIX peaKkIuil Ha
WOHBI, PEeIICHHE YKCIIEPIMEHTAIBHBIX 3a/1a9

OObmas xapakrepucthka 31aeMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHbIE CTENIEHH OKUCICHHS. YTIIEPO]I, AJTIOTPOIHBIE MOIU(UKAIIH,PACIIPOCTPAHEHHE B
npupoe, pusndeckre 1 XuMuieckue ceorctra. Aacopouus. KpyroBopot yrieposia B mpupo/ie.
Oxcunsl yriaepona, ux pu3nuecKre U XUMUYECKHE CBOWCTBA, IEMCTBUE HA KUBBIE OPTaHU3MBI,
MOJTyYeHUE W MPUMEHEHNE. JKOJOTUUECKHETPOOIeMBbI, CBA3aHHbIE ¢ OKcHaoM yrieponaa (IV),
rUINoTe3a r00anbHOro MOTEIUIEHUs KIIMMaTa, MapHUKOBBIM 3ddekt. YronpHas kuciaora u eé
CONiM, X (U3NYECKHE M XMUMHUYECKHE CBOWCTBA, MOJydyeHUE M npuMeHeHue. KadecTBeHHas
peakuuss Ha KapOoHar- HWOHBL. lcnonb3oBanume KapOOHATOB B  OBITY, MEAMIIMHE,
MIPOMBIIIIJIEHHOCTHU U CETbCKOM XO3SIMCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUAX yriepoia
(MeTaHn, 5TaH, JTHWJIEH, alleTWIECH, 3TaHOJ, IJIMLUEPHH, YKcycHass kucioTa). [Ipupoansie
WCTOYHUKU YTIJIEBOJOPOAOB (yroyib, IPUPOJHBIN Tra3, He(pTh), MPOIYKTHl HUX MEepepadbOoTKU
(6eH3uH), UX POJIb B OBITY U TPOMBINUICHHOCTH. [IoHATHE O OMOIOrMYECKUBAKHBIX BEIICCTBAX:
KuUpax, Oenkax, yrieBoJax — W HMX pPOJM B JKU3HHM 4YelloBeKa. MarepuaabHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCIUHEHUI.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOWCTBA, IOJIyYEHHE W TMPUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmwue mnpencrasienus o6 oxcuae kpemuus (IV) u
KpeMHUEeBO#l kucinote. CHIMKAThl, MX HWCHOJIB30BaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxkueiiimme cTpouTenbHble MaTepuaibl: KepaMUKa, CTEKIO, IIEMEHT, OeTOH, >Kelne300eTOH.
[IpoGnembl 0e30macHOrO HWCHOJB30BaHUS CTPOUTENBHBIX MaTepUalOB B TOBCETHEBHOM
KU3HU.

Xumuueckuti IKcnepumernm.

HU3YUCHUC 06pa3u013 HCOPTraHNYCCKHX BCIICCTB, CBOMCTB COJISTHOM KHCJIOTBI, IPOBCACHUC
Kau4CCTBCHHBIX peaKHI/Iﬁ Ha XJIOpUJ-UOHBI U Ha6J'IIO,Z[eHI/Ie IIPHU3HAKOB UX MMPOTCKAHUS, OIIBITHI,
OTpaKarouiue (1)H3H‘{CCKI/IC 1 XUMHUYECKHE CBOMCTBA raJIOTCHOB M UX COE€AUHEHUI (BOSMO)KHO
HCIIOJIb30BAHHUEC BI/IIICOMaTepI/IaJ'IOB), O3HAKOMIJICHHUE C 06pa3uaMH XJIOpUA0B (FaJ'IOFCHI/I,I[OB),
O3HAKOMJICHUE C 06pa3uaMH CCPBI U e€ CcoeIuHEHUSIMU (BOSMO)KHO HUCIIOJb30BaHUC
BI/I,Z[COMaTepI/IaJ'IOB), Ha6J'IIOI[CHI/Ie mnmponecca O6y1"J'II/IBaHI/ISI caxapa 10[Jg JIeNCTBUEM
KOHHCHTpHpOBaHHOﬁ CCpHOﬁ KHUCJIOTBI, UBYYCHHUEC XUMHUUYCCKUX CBOMCTB paB6aBJ’IeHHOﬁ cepHoﬁ
KHCJIOTBI, TPOBCACHUC KauyeCTBEHHOM pCaKknuun Ha CYJ'IB(I)aT-I/IOH u Ha6J'IIOIICHI/IC IMpU3HaAKa eé
MNPpOTCKaHUA, O3HAKOMIJICHUCC (I)I/I3I/I‘-IGCKI/IMI/I CBOMCTBaMH a3oTa, (I)OC(I)Opa U UX COCIUHEHUH



(BO3MOXKHO ~HCIOJIb30BAHHME BHJICOMATEPUATIOB), OOpa3lmaMu a30THBIX U (POCHOpHBIX
ynoOpenuii, mnosydeHue, coOupaHue, pacro3HaBaHHE U U3YyYCHHE CBOWCTB aMMHAaKa,
MPOBEICHNE KAYECTBEHHBIX PEAKLIUi Ha MOH aMMOHUS U (ocdar-uoH U U3ydeHrne MPU3HAKOB
UX IIPOTEKAHMUS, B3aUMOJEHCTBHE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEJBIO (BO3MOMXHO
HCII0JIb30BAHNE BUJIEOMATEPHAIIOB), U3YUEHUE MOJIEIEH KPUCTANIMYECKUX pEeIETOK aiMasa,
rpadura, dymiepeHa, 03HAKOMJICHHE C TPOIIECCOM ancoponuu

PacTBOPEHHBIX BEUIECTB aKTHUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHUBOras3a, MOJy4YEHUE,
coOMpaHue, pacro3HaBaHUE W HW3YYEHHE CBOWCTB YIJICKHCIOTO Tas3a, IPOBEICHHE
KAaueCTBEHHBIX peakluii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHHE IPU3HAKOB UX IIPOTEKAHUS,
03HAaKOMJICHHE C IIPOAYKIMEN CUIMKATHON IPOMBIIIJIEHHOCTH, PEIICHNE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o Teme «BaxxHenmmeHeMeTamuibl ¥ UX COCUHEHUS».

MeTtanjibl M MX COeIUHEHUS

OOmiass xapakTepuCTHKa XUMHUYECKHX OJJIEMEHTOB — METAJZIOB Ha OCHOBAHHUU HUX
nonoxeHus B Ilepmonmueckoi cucreme xumudeckux sneMeHtoB (M. MenneneeBa u
cTpoeHuss aroMoB. CrpoeHne MeTauioB. Meramnueckas CBA3b U MeTauIM4ecKas
KpUCTaJUINYECKas peLIETKa.

DIEKTPOXUMHUYECKUN PsIT HaIpsOKEHUN MetauioB. dusmyeckue U
XUMHUYECKHE CBOMcTBA MeTauioB. O0mue criocoOsl nomydeHus: Meraios.[lonarue o kopposuu
METaJJIOB, OCHOBHBIE€ CHOCOOBI 3amIUTBl UX OT Koppo3uu. CraBel (CTaylb, YYI'YH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIJIEHHOCTH.

Illenounslie METaJLIbI: MIOJIOJKEHHE B [Tepuouueckoi CHUCTEME
xuMuueckux anementoB .M. MengeneeBa, cTpoeHue Ux
aTOMOB, HaXOXICHUE B MIPUPOJIE.

dusnveckrue U XMMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kajaust). OKCUABI ¥ THAPOKCHIBI
HaTpus U Kanus. [[puMeHeHre menoyHbpIX METAUIOB M MX COCTMHECHUM.

[[lenoyHO3eMeNbHBIE META/IBl MAarHuil W Kaibluid: TojiokeHue B Ilepuomnueckoit
cucteMe xumudeckux siaemeHToB JI.M. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaxXOXXJICHUE B
npupojie. PU3nvecKne U XUMHUIECKUE CBOMCTBA MarHus 1 Kajblus. BakHeimme coeTMHEHUS
KaJbIus (OKCHA, TUAPOKCH I, COJH). JKECTKOCT BOJIBI 1 CLIOCOOBI €€ YCTpaHCHHS.

AmomuHuil: nosioxenue B llepuoandeckoid cucreme XuMuueckux srnemeHtoB J[.U.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXJCHUE B Npupoe. Pusnueckne u XUMUYECKHUE CBOMCTBA
amroMuHusI. AMGOTEPHBIC CBOWCTBA OKCHJIA U TUAPOKCH/IA aTFOMUHUSI.

Kenezo: monoxenue B Ilepuoamueckoil cucremMe XUMHUYECKHX djaemeHTOB J[.H.
MeHnpeneeBa, CTpOCHHE aTOMa, HaXOXK/IeHHE B Mpupojie. Pu3nvecKkue 1 XUMHUIECKHUE CBONCTBA
xene3a. Oxcumsl, ruapokcuabl u coim xenesa (1) u xenesa (Il),ux cocras, cBoiicTBa u
MOJIyYeHHE.

Xumuyeckuil sKcnepumenm:

O3HAKOMJIEHHE C OOpasllaMM METAJIOB U CIUIaBOB, MX (DU3MYECKUMMH CBOICTBaMH,
W3Y4YE€HHUE Pe3yNbTaTOB KOPPO3UHM METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE BUICOMATEPUAIIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIBLIUS U HATPHS C BOI0I(BO3MOKHO HCIOJIb30BaHKE
BHJICOMATEPUAJIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOW BOJBI, MpoOIlecca TOPEHUs >Keie3a B
Kucmopoae (BO3MOXHO  HCIIOJNB30BaHME  BUACOMATEpUaoOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIil Ha MOHBI (MarHus, Kalblus, aTlOMUHUS, IIMHKA, kene3a (I1) u sxenesa
(IIT), meau (IT), HabGaroAEHNE W OMHMCAaHUE TIPOIIECCOB OKPAIIMBAHUS TIJIAMEHH MOHAMH HATPHUS,
Kanmusl ¥ KaubIus (BO3MOYKHO HCIIOJIH30BAaHHE

BI/I,Z[COMaTepI/IaJ'IOB), HUCCICIOBaHUC aM(I)OTepHBIX CBOMCTB TUApOKCHUAAa QAJIIOMUHHUA U
TUAPOKCHU A IUHKA, PCHICHHUEC OKCIICPUMCHTAJIbHBIX 3a1a4 110 TCME «BaxHeie MeTauibl 1 UX



COCAUMHCHUSA.

XHMHS M OKPYAKaI0IIas cpeaa

BemectBa n MaTepuaisl B IOBCEHEBHOM KU3HU 4YelloBeKa. be3onacHoe ncnonbp3oBaHue
BELIECTB M XMMMUYECKUX peakuuil B ObITy. IlepBas moMolup Npu XHMHYECKUX OXKOTrax M
OTpaBJICHUSIX.

XUMUYECKOE  3arpsi3HEHUE  OKpyXkaroled cpeapl  (IpenesnbHas — JOMYyCTUMAst
KoHLeHTpauus BeuiecTs (nanee — [1JIK). Posib xumMuu B perieHny 5K0JI0rHYecKux npoosiem.

Xumuueckuil SKCnepumenm:
H3y4eHHue 00pa3lioB MaTepUasoB (CTEKIIO, CIUIABbl METAJIIIOB, [IOJIMMEPHbIE MaTepUasbl).

Meowcnpeomemnule ces3u

Peanu3arus MeXIIpeIMETHBIX CBSI3eH NP M3YUCHUH XUMUU B 9 Ki1acce OCYIIECTBIISICTCS
Yepes UCI0JIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHATHN, TAKU TIOHITHMN, SIBIISTFOITAXCS
CUCTEMHBIMU JJIs1 OTJICIBHBIX MPEAMETOB €CTECTBCHHO- HAYIHOTO IHKIIA.

OO0mue ecTecTBEHHO-HAYYHbIC TOHATUS: HAYYHBIM (PaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJIU3, CUHTE3, KIAacCUPUKAIUSA, IEePUOJUIHOCTh,  HAONIONEHUE,  OKCICPHMEHT,
MOJICTUPOBAHUE, W3MEPEHHE, MOJECb, SBIICHUE, TAPHUKOBBIM JPQPEKT, TEXHOJIOTHSI,
MaTepPHAIIBI.

®duznka: Marepus, aTOM, O3JEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIBI,
PaMOaKTUBHOCTh, MOJICKYJIA, OJJIEKTPUYCCKHA 3aps], TPOBOJHHUKH, ITOJYIIPOBOJHUKH,
TMDJICKTPUKH, (POTOZIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA,Tas,
pacTBOp, PacTBOPUMOCTb, KpPUCTAITIMYECKas pemIEéTKa, CIUIaBbl, (U3NUYECKHE BEIHMYMHBI,
€IMHULIBI U3MEPEHUSI, KOCMUYECKOE MTPOCTPAHCTBO, MJIaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: ¢gotocunTes, npixanue, Omocdepa, IKOCUCTEMA, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI, IOJIE3HBIE
HCKOIIaeMble, TOTUTUBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHUHA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIC pe3yiIbTaTbl OCBOCHHA MNPOI'paMMbl OCHOBHOI'O O6IJ.I€FO 06p8.30BaHI/I$I
JOCTHUI'alOTCA B XOA€ 06yquH;1 XHMMHHU B CINHCTBC yqe6H0171 1 BOCIIUTATEILHOM JACATCIIBHOCTH
B COOTBCTCTBUHU C TpPAAULIUMOHHBIMHA pOCCHﬁCKHMH CONUOKYJIbTYPHBIMU U OYXOBHO-
HPaBCTBCHHBIMU LICHHOCTAMU, NPUHATBIMU B O6I.I.I€CTBC npaBujiaMl 1 HOPMaMHUTIOBCACHUA U
CHOCO6CTBYIOT Inmponeccam CaMOIIO3HaHUA, CAMOPAa3BUTHUA U COLII/IaJ'II/ISaI_II/II/IO6y‘IaIOH_II/IXC}I.

JIM4HOCTHBIE pPE3YJIbTAaThl OTPAKAKOT TOTOBHOCTH 06yqa}01u1/1xc;{ PYKOBOACTBOBATBHCA
CHCTEMOM IO3UTUBHBIX LIEHHOCTHBIX OpHeHTaHHﬁ " pacClIMpCHUC OIIbITa ACATCIBHOCTHU Ha eé
OCHOBC, B TOM YHCJIC B 4aCTHU:

1) NAaTPUOTHYECCKOI'0O BOCIUTAHUSA:

HEHHOCTHOI'O OTHOHUICHUSA K OTCYECCTBCHHOMY KYJIBTYPHOMY, UCTOPUYCCKOMY HHAYYHOMY
HaCJICIur0, IIOHHUMaHHA 3HA4YCHUA XUMHYECKOH HAayKH B JXHU3HU COBPEMCHHOI'O 06IJ_ICCTB8.,
CIIOCOOHOCTHU BJIaJCTh ILOCTOBepHOﬁ HH(I)OpMaHHeﬁ 0 MNCPCAOBBIXAOCTHIKCHUAX U OTKPBITHUAX



MHUPOBOM M OTEUECTBEHHOW XWMUH, 3aMHTEPECOBAaHHOCTHB HAyYHBIX 3HAHUAX 00 YCTpPONCTBE
MUpa ¥ 00IIECTBA;

2) rpakIaHCKOro BOCHHTAHMS:

NpCACTaBJICHUA O COLUAJIBHBIX HOpMax M IIpaBWIaX MCKIMYHOCTHBIX OTHOIIICHUM B
KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO IIOJIE3HOM, YyueOHO-
HCCIEAOBATENILCKOM, TBOPYECKOW M JAPYTMX  BHAAX  JEATEIbHOCTH, TI'OTOBHOCTHK
pa3HoOOpa3HOW COBMECTHOM JEATEIBHOCTH TPH BBHIMOJIHEHUN Y4eOHBIX, MO3HABATEIBHBIX
3aaa4, BBINOJIHCHUH XUMHUYCCKUX SKCIICPUMCHTOB, CO3aHNN y‘I€6HI)IXHpOCKTOB, CTPCMIJICHUA K
B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIHA B IMPOLECCE ITOH y‘IC6HOI>'I ACATCIBHOCTH, TOTOBHOCTHU
OIICHUBAThH CBOE MOBCACHNUE W IMOCTYIIKU CBOUX TOBapI/IHIGﬁ C MO3MIUN HPABCTBCHHBIX U
IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEICTBUM MOCTYIIKOB;

3) LeHHOCTH HAYYHOIO IO3HAHHS:

MHPOBO33PEHUYECKUE TIPEJCTABIICHUS O BEHNIECTBE W  XHMHYECKOW  peakIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIFOIIHE OCHOBY JUIS
MOHUMAHWS CYIIHOCTH HAyYHOW KApTUHBI MHpa, NPEJICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOIBI, B3AUMOCBS3SX YeJIOBEKa C IMPUPOIHON Cpeoi, O poJin
XMMHWH B TIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIC MOTHBBI, HAIIPABJICHHBIE HA ITOJTYYCHUE HOBBIX 3HAHUH 110 XMMHH,HE00X0IUMBbIC
JUTsl 0OBSICHEHU ST HAOJTF0TaeMBIX ITPOIIECCOB U SIBJICHUH, IO3HABATEIHLHOU, MHPOPMAITUOHHON 1
YUTATEIHCKON KYJIbTYPHI, B TOM YUCJIC HABBIKOB CAMOCTOSTEIIFHON pabOThI ¢ YIeOHBIMHU
TEKCTaMH, CIIPABOYHOM JIUTEPATYpOH, TOCTYIHBIMU TEXHUYECKUMU CPEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTUH;

MHTEpEC K 00YUYEHHUIO U MO3HAHUIO, JIF0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHOM U UCCIIE0BATENLCKOM AEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHIIEM;

1) (hopMupOBaHUS KYJIBTYPHI 3JI0POBBS:

OCO3HaHHE [IEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3JI0pPOBBIN 00pa3 XKU3HU, 0CO3HAHHE MOCIEICTBUN U HEMIPUSATHE BPEAHBIX IPUBBIUCK
(yrmoTpebiieHus ajikoroJisg, HAPKOTUKOB, KYPEHHS ), HEOOX0IUMOCTH COOJTIOICHUS TTPaBUII
0€30MacHOCTH NP 0OpaIIEHUH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH;

2) TPYAOBOTO BOCIIUTAHMUS:

MHTEpPEC K MPAKTUYECKOMY U3yUYEHHIO Ipodeccuil u TpyJa pa3iuyHoOro poja, yBaKeHUe K TPYAY
U pe3yibTaTaM TPYAOBOMU AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHUS MIPEAMETHBIX
3HAHMI N0 XUMUU, OCO3HAHHBIN BBIOOP MHAUBHIYyaTbHON TPACKTOPUU MPOI0KEHUS
o0pa3oBaHus ¢ yUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUU, O0IIECTBEHHBIX
MHTEPECOB U MOTPeOHOCTEH!, YCIEIHON MTPOo(hecCHOHATBHON AeSITENFHOCTU U Pa3BUTHS
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aTaITUPOBATHCS B PO(ECCHOHATILHON Cpe/e;

3) 9KOJIOTMYECKOT0 BOCTIUTAHHUS:

AKOJIOTHYECKH 11e7eco00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHHUKY )KH3HU Ha 3eMIie, OCHOBE
e€ CylecTBOBaHUS, TOHUMAaHUE IIEHHOCTH 3JI0POBOTO U 0e30macHoOro oOpasa XKu3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (DU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTHU COOIOICHNUS MTPaBUI O€30MacCHOTO TOBECHUS pU PabOTe C BEIIECTBAMH,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 3J0POBBIO U KUZHU JIOICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble TPU U3YUYCHUU XUMUH, JUTS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIECH MPUPOTHON CPEIOH, sl MOBBIIICHUS YPOBHSI KOJIOTHUECKOH
KYJIBTYPBI, 0CO3HAHUS TTI00ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM U MyTel UX peIICHUS
MOCPEJICTBOM METOJIOB XUMHUH, SKOJIOTUIECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJCTBOBATHCSI UM B
MO3HABATEIHbHON, KOMMYHHUKATUBHOM M COIIMANILHOM MPaKTUKE.



METAIIPEJMETHBIE PE3YJIbTATbBI

B cocTaBe MeTanpeIMETHBIX pE3yabTaTOB BBIJICJISIIOT 3HaYUMBbIE JUIS
(hopMUpPOBaHHUS MUPOBO33PEHUS OOIIEHAYYHbIE MTOHATUS (3aKOH, TEOPHsl, IPUHIIHII, THIIOTE3a,
¢axT, cucrema, Mpouecc, SKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX y4eOHBIX IpeAMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHUM W3 JTUX MPEIMETOB
(GbopMUpOBaTh MPEACTABICHHE O MEJIOCTHOW HAYYHOH KapTHHE MHUpPA, W yHUBEPCAIbHBIC
y4eOHbIe JelicTBUS (IT03HABATENbHbIC, KOMMYHUKATUBHBIC, PETYIsSTHBHBIE), KOTOpBIE
o0ecrieunBarOT ¢dopMupoBaHue TOTOBHOCTH K CaMOCTOSTEIbHOMY IIJITAHUPOBAHUIO U
OCYILIECTBJICHUIO YU€OHOU 1eATEIbHOCTH.

[lo3HaBarenbHBIE YHHUBEpCAIbHBIE ydeOHbIE NEHCTBUS
ba3oBrble Jlornueckue 1eiicTBu:

YMEHUs MWCHOJIB30BaTh IPUEMBI JIOTHYECKOTO MBIIIJIEHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKMX MOHSATHM (BBLACNATh UX XapaKTepHble IPU3HAKH,
YCTaHaBIMBATh B3aUMOCBSI3b C JPYTMMM TOHSTUSMH), HCIOJIB30BAaTh TMOHATUS AN
OOBSCHEHUS! OTAETbHBIX (DAaKTOB U SABJIEHUH, BbIOMpaTh OCHOBAaHUS M  KPUTEPHUH AJIs
KJIacCU(UKAUU XUMUYECKUX BEUIECTB U XMMHUYECKHX pPEaKIUi, ycTaHaBIMBaTh MPUYUHHO-
CIIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3Y4YEHHs, CTPOUThH JIOTUUECKUE PACCYXKIACHUS
(MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIIOTHUHU), J1€1aTh BHIBOABI U 3aKIIOUCHMUS;

yMEHHE NMPUMEHSATH B Mpoliecce MO3HAHUs MOHATHS (MPEAMETHbIE U METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HUCIOJb3yeMble B XHUMHH, IPeoOpa30BbIBATH IIUPOKO
IIPUMEHSEMbIE B XMMHUU MOJIEIIbHBIE MPEICTABICHHUS — XMMUYECKUH 3HAK (CUMBOJI 2JIEMEHTA),
XUMu4eckas (GopMmylla UM YpaBHEHHME XUMHUYECKOH peakiuu — TpU PpElIeHUd Yy4eOHO-
MIO3HABATENbHBIX 3aJa4, C YYETOM OTHMX MOJENbHBIX IIPEIACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMUYECKHUX PEAKIHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUUYUHHO-CIICACTBEHHBIE CBSI3H U
IIPOTUBOPEUUS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBble ucciaenoBaresLCKHeE IeHCTBUSA.

YMEHHUE HCIOJIb30BaTh MOCTABICHHBIC BOMPOCHl B KA4€CTBE MHCTPYMEHTA IMO3HAHMS, a
TaKkK€ B Ka4eCTBE OCHOBBI i1 (OPMHPOBAHUS TUIIOTE3bl IO IMPOBEPKE MPABUIBHOCTH
BBICKA3bIBACMBIX CY)KJICHHI;

MpHOOpEeTEHUE OMBITa MO TUIAHMPOBAHMIO, OPraHU3allMi U MPOBEACHUIO YYCHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE Ha0JI01aTh 32 X0JI0M IPOoIlecca, CaMOCTOATEIbHOIPOTHO3UPOBATh €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHUS W BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO OIbITA,
HCCEA0BaHUs, COCTABIIATH OTUET O MPOJICTIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHE BbIOUPaTh, aHAIM3UPOBATh M HHTEPIIPETUPOBATH HHGOPMAITHIO Pa3TMYHBIXBHJIOB
u (GopM TpenCTaBICHUS, TOIYYaeMYI0 U3 pa3HBIX HCTOYHHKOB (HAYYHO- TMOMYyNISApHas
TuTepaTypa XUMHUYECKOTO COJEp)KaHUsA, CIPaBOYHbIE TMOCOOus, pecypchl HHTepHeta),
KPUTHUYECKH OLIEHUBATh IPOTUBOPEUHUBYIO U HEAOCTOBEPHYIO HH(POPMAILIUIO;

YMEHHE TPUMEHSATH Pa3IMYHbIE METO/IbI U 3apPOCH MPH MOKUCKEe U 0TOOpe HH(POPMAIUH
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX ISl BBIIIOJHEHUS! YYEOHBIX U TO3HABATEIbHBIX
3aa4  OMpeAeNEHHOro  THMA, MNPUOOpPETeHHE OmbiTa B  O0JIACTH HWCHOJB30BaHUS
MH()OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJAJCHHE KYIbTypOll aKTUBHOTO
WCIOJIb30BAHUS PA3NIMYHBIX TMOUCKOBBIX CHCTEM, CAMOCTOSITENLHO BHIOMpATh ONTHMAIBHYIO
dbopmy mipenctaBieHus WHGOPMAIMKM W WIUTIOCTPUPOBATH PEIIaeMbIe 3aJaud HECIOKHBIMHU



CXeMaMH, AuarpaMMamH, ApyruMu popmMamu rpaduKuy 1X KOMOMHALUSAMUY;

YMEHME MCIIOJIb30BaTh M AHAIM3UPOBATh B Ipoliecce yuyeOHOM M HMCCIIEOBATEIbCKOM
JEATENbHOCTH HWH(POPMALMIO O BIUSHUM TMPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SHCTBA H
TPAHCIIOPTA HA COCTOSIHUE OKPYKAOLEH TPUPOJHON CPEIBI.

KoMMyHHKATHBHBIC yYHUBEpCAIBbHBIC YUCOHBIC JECHCTBUS:

yMEHHUE 3aJaBaTh BOIPOCH (B XoJe Auanora W (WIM) JAUCKYCCHM) IO CYIIECTBY
o0cyxmaemMoii TeMbl, (OPMYIMPOBATH CBOM IMPEUIOKEHUS OTHOCHTEIBHO BBIMOJHEHUS
MPEJI0KEHHOM 3aa4H;

npuoOpeTeHne OMbITa TPE3EHTAlMH  PE3yIbTaTOB  BBHIMOJHEHUS  XUMHUYECKOTO
JKCIIEpUMEHTa (JIabOPaTOPHOTO OMBITa, JTa0OpaTOPHOM pabOTHI MO MCCIETOBAHUIO CBOMCTB
BEILIECTB, Y4EOHOTO MIPOEKTA);

3aWHTEPECOBAHHOCTh B  COBMECTHOHM CO CBEPCTHHKAMH  IIO3HABATEIBHOW W
WCCIIEIOBATENILCKOM JEATENEHOCTH MPH PEIICHUH BO3HUKAIOMIKUX MpoOJIeM Ha OCHOBE y4éra
OOLIMX MHTEPECOB U COTJIAacOBAaHUS MO3ULUI (0OCYXIeHHS, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMBD», KOOPAWHAIMS COBMECTHBIX JCHUCTBHUI, ONpENEIeHHnEe KPUTEPUEB IO
OIICHKE KauecTBa BHIMOJIHEHHON pabOThI U JIpyTue);

PerynsatuBHble yHUBEpcajbHbIE yuyeOHBbIE NEHCTBUS:

YMEHHE CaMOCTOSITEIEHO OTIPEIEIATh e JAeITeTbHOCTH, TUTAaHUPOBATh,0CYIIECTBIISTH,
KOHTPOJIUPOBATh W TPH HEOOXOJAWMOCTH KOPPEKTHPOBATH CBOKO JIESATEILHOCTH, BHIOMPAThH
HauOosnee HI(GeKTUBHBIE CMOCOOBI pEIIeHHWs Yy4eOHBIX W TO3HABaTEIbHBIX  3ajad,
CaMOCTOSITEIBHO COCTAaBJISITh WJIM KOPPEKTHPOBATHIPEATIOKEHHBIH alrOPUTM ICUCTBUI MPH
BBITIOJTHEHUM 3aJaHUH C Y4ETOM TMOJIydeHHsS HOBBIX 3HAHHHA 00 W3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIHSIX, OIICHHBATh COOTBETCTBUE MOJTYYCHHOTO pe3yiibTaTa 3asiBIICHHON TN ,
YMEHUE HCIT0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPE/IIaracMble B YCIOBHH 3aJIaHHIA.

INPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJabTAaTOB IO OCBOEHUIO 0053aTEIBHOIO COJAEPIKAHUSA,
YCTaHOBJICHHOTO JaHHOW (enepanbHON pabouell MHporpaMMoOi, BBIAEISIOT: OCBOCHHBIC
oOyyarouMMuUCsl Hay4dHbIe 3HAHUS, YMEHHUS M CHOCOOBI JeMCTBHIA, cHenu(uuecKue i
npeaMeTHON obnactu «XUMHUA», BUIBI JAEATEIHHOCTH IO MOJYYECHHIO HOBOTO 3HAHHS, €ro
HHTEpPIpETAIHH, TPeoOPa30BaHHIO U TPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX U HOBBIX CUTYaIUSX.

K xoniy o6y4yenusi B 8 Kjacce mpeiMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb CPOPMHUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUIA:

PaCKpPbIBAaTb CMBICII OCHOBHBLIX XHUMHYCCKHUX IMOHSATHM: aToOM, MOJICKYIJIa, XUMHWYECKUHN
QJICMCHT, IMPOCTOC BCHICCTBO, CIIOKHOC BCUICCTBO, CMECH (O,[[HOpO,Z[HaSI u HGOJ_'[HOPOI[Ha}I),
BaJICHTHOCTb, OTHOCHUTCJIbHAA ATOMHAA U MOJICKYJISIpHAA MacCCa,KOJINYCCTBO BCHICCTBA, MOJIb,
MOJIsIpHas Macca, MacCcoBad OO0JISI XUMHUUYCCKOTO JJIEMCHTA B COCAUHCHUMU, MOJ'IHpHBIfI O6’béM,
OKCHUI, KHCIOTA, OCHOBAHHEC, COJIb, JSJICKTPOOTPHULATCIBHOCTh, CTCICHL OKHUCIICHUA,
XUMHUYCCKas peaKuus, KJ'IaCCI/I(l)I/IKaI_II/ISI peaKHHﬁI pCaKknn COCAUHCHUS, PECAKIIUN PA3JIOKCHU,
peaKknuu 3aMCIICHUSA, pCaKIIUN O6MeHa, 9K30- 1 QHAOTCPMHUYCCKUC PCAKIINUH, TEIJIOBOM B(I)q)eKT
pcaknuuu, gApOo aroma, BHGKTpOHHBIﬁ clioit aToMa, aTOMHasd 0p6I/ITaJ'IB, paauyc aroma,
XUMHUYCCKas CBA3b, MOJIApHAsA U HECTIOJIAPHAA KOBAJICHTHAA CBsA3b, HOHHAA CBA3b, MOH, KATHOH,
AHHOH, paCTBOP, MaCcCOBaA NOJId BEIICCTBA (HpOI_IeHTHaH KOHLICHTpaL[I/Iﬂ) B PacTBOPEC;

HWIUTIOCTPpUPOBATE B3aUMOCBA3bL OCHOBHBIX XUMHYCCKUX MOHATUN U MNPUMCHATH 3TU



MIOHATHS IPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

HCIOJIb30BATh XMMUYECKYIO CHMBOJIMKY JIJIsl COCTaBJICHUS (DOPMYIT BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKLIUI;

OTIpENeNATh BAJICHTHOCTH AaTOMOB OJJIEMEHTOB B OHMHApHBIX COCIMHEHHSAX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B  OWMHApHBIX  COEAWHEHUSX, IMPUHAJIEHKHOCTh  BEILIECTBK
ONpeeIEHHOMY KJIacCy COEAMHEHUHN 1o (opMysiaM, BUJ XUMHUECKON CBS3U (KOBaJIGHTHAs U
MOHHAsI) B HEOPIraHUYECKUX COEAMHEHUSX;

packpsiBaTh cmbica Ilepuoamueckoro 3akona .M. MeHueneeBa: NEMOHCTPHPOBATH
[TOHUMAaHHE NEPUOINUECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX JIEMEHTOB OT UX MOJIOKEHUS
B [lepnoauueckoil cucreme, 3aKOHOB COXpPaHEHMsI MacChl BEILECTB, IOCTOSIHCTBA COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YY€HHUsI, 3aK0OHa ABOTaJipo;

ONMMCHIBaTh M XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuoanueckoil cucremsl
XMMHMUYECKUX 3JIEMEHTOB: pa3jnyaTh MOHATHUS «TJIaBHAs noArpynna (A-rpymmna)» u
«moboyHas noarpynna (b-rpymnma)», manbie U 00JbIINE MEPUOABI, COOTHOCUTH 0003HAYEHUS,
KoTopble uMeroTcsi B Tabmuue «llepumonmyeckas cucrema xumudeckux siemeHtos J[.U.
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOBXHMMMUYECKHX AJIEMEHTOB
(cocraB u 3apsi spa, 0011Iee YUCIIO AIEKTPOHOB U paCIpEIesIEHUE UX M0 3JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIMPOBATh XUMHUYECKHE 3JEMEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMUYECKUE
peakuuu (MO YHUCIYy M COCTaBy YYacTBYIOIIMX B PpEaKIMH  BEIIECTB,N0 TEIJIOBOMY
shdexry);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB, OATBEPIK/Iasl ONMKMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHMI COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOTO COCTaBa,
BO3MOKHOCTH ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUI B Pa3JIUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIDHYIO MacChl BELIECTB, MacCCOBYIO
JOJII0 XMMHYECKOr0 3JIeMEeHTa Mo (opMysie COEAMHEHMS, MacCOBYIO JIOJIIO BEIIECTBa B
pacTBoOpe, NPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

MIPUMEHSITh OCHOBHBIEC OIEpAlMM MBICIUTEIBHOW NEesITeNbHOCTH — aHalu3 M CHHTE3,
CpaBHEeHHME, OO0OOIIeHHe, CHCTeMAaTHU3alll0, KiIacCU(PUKAINIO, BBIIBICHUE TNPHUUYUHHO-
CIIEICTBEHHBIX CBSI3€M — [UIsI HM3y4EHUS CBOMCTB BELIECTB U XUMHYECKUX PpEaKLUH,
€CTECTBEHHO-HAY4YHbIE METOJbl TMO3HaHHS — HaONIOJeHHe, H3MEpEHHUe, MOJICIUPOBaHHE,
AKCIIEPUMEHT (PEabHBI U MBICIICHHBI );

clieloBaTh IMpaBWIaM TIOJB30BAaHUS XUMHUYECKOM TOCyAoH ©  J1ab0OpaTOPHBIM
obopynoBaHHMEM, a Tak)Ke IpaBUiaM OOpalleHusi C BeIIeCTBaMU B COOTBETCTBUUC
WHCTPYKUHUSMU IO BBINOJHEHHUIO J1A0OPAaTOPHBIX XWMUYECKUX OIBITOB IO MOJIYYEHUIO U
coOMpaHHIo Ta3000pa3HbIX BELIECTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO PACTBOPOB C
omnpenenéHHOM MaccOBOM JoJied pacTBOPEHHOIO BEIECTBA, IJIAHHUPOBATh U MPOBOJIUTH
XMMHMUYECKHE DKCIIEPUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB ILEJIOYEN M KHUCIOT C NOMOIIBIO
WHIUKATOPOB (Makmyc, ¢heHondTanenH, METHIOPAHK U IpyTHe).

K koHIly o0ydeHus: B 9 Kiacce npeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh C(POPMUPOBAHHOCTH Y 0OYUAIOIINXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHUH: XMMHYECKUH DIIEMEHT, aToM,
MOJIEKYJIa, HMOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, BaJEHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKHUCIICHUS, XMUMHMUYECKas peaklus, XUMHUYECKas CBS3b,
Ter1oBoM 3(pekT peakiuu, MoJib, MOJISIPHBIN 00BEM, PACTBOP, AMEKTPOIUTHI, HEIJIEKTPOJIUTHI,
ANIEKTPOJIUTHYECKAs JUCCOLMAIMS, PEAKUUHd HMOHHOTO OOMEHa, KaTajlu3aTop, XMMHUYECKOe



paBHOBecue, oOpaTHMble W HEOOpaTHMbIE PpEAKIMH, OKHCIHTEIbHO-BOCCTAHOBUTEIHHbIC
peakuuy, OKHUCIHUTEIb, BOCCTAHOBHUTENb, OKHUCIEHHE M BOCCTAHOBJIEHHME, aJJIOTPOIIMS,
aM(pOTEpHOCTh, XUMHYECKasl CBSI3b (KOBAJICHTHAS, HOHHAS, METAJUTMUECKAs ), KPUCTATUTMYECKAS
pemérka, KOppOo3Wsl METaJUIOB, CIUIABbI, CKOPOCTh XUMHYECKOW pEaklUd, IpeAeIbHO
nonycrumas konnenTpauus [1JIK Beniectsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHH M TMPUMEHSITHITH
TOHSATHUS MPU OTTMCAHUU BEIECTB U UX MPEBPAICHUN;

KCIIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JIJIsI COCTaBJICHHS (DOPMYJI BEIIECTB U YpaBHEHUM
XUMHYECKUX PEAKLIUI;

ONpEeNeNsATh BaJE€HTHOCTh M  CTEMEHb OKUCICHUS  XUMHYECKUX  DJIEMEHTOBB
COEIMHEHUSX Pa3IMYHOI0 COCTaBa, IPHUHAJUIEKHOCTbh BELIECTB K OMNpPEACIEHHOMY Kiaccy
COeIMHEHUH M0 (PopMysaM, BUI XUMUYECKON CBsI3U (KOBAJIEHTHAs, MIOHHAS, METAJUTMYECKas) B
HEOPraHMYECKUX COEIUHEHMSX, 3apsj MOHA MO0 XWMHUYECKOH popmyre, xapakrep cpeibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COCAMHEHHH, TUIM KPUCTALIUYECKON PEIIETKH
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMmbich [lepuoandeckoro 3akona [.1. MenaeneeBa u JeMOHCTPUPOBATH €TI0
TMOHMMAaHHE: OMHUCHIBATh W XapaKTepu3oBaTh TabmuuHyro (opmy I[lepuoamdeckoit cuctemsl
XUMUYECKUX JIEMEHTOB: Pa3InvaTh MOHATHUS «TJ1aBHas noarpynna (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)y», manbie 1 GOJbIIME EPHOJIBI, COOTHOCUTH O0O3HAYEHUs, KOTOpbIE
MMEIOTCS. B TEPUOJAMYECKON TabJIUIle,C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij AJpa, o0l1ee YUCIIo 3IEKTPOHOB U paclpeieieHue UxX
M0 DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHCHHH CBOMCTB
3JIEMEHTOB U MX COCIUHEHUIB MIpeaesiax MajiblX NEPUOJOB U TJIaBHBIX MOATPYHN C Y4ETOM
CTPOEHUS UX aTOMOB;

KJIacCU(PUIIMPOBATH XUMHYECKHE AIIEMEHTHI, HEOpraHuyecKue
BEIIECTBA,XMMUUECKHE PEeaKIUH (IO YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEILIECTB,0 TEII0BOMY 3G (DEKTy, 0 H3MEHEHUIO CTENeHEeH
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB);XapaKTepru30BaTh (OMHUCHIBATh) O0IIKE U CHelH(pHIecKre
XMMHYECKHE CBOMCTBA MPOCTHIX U CJIOMXHBIX BEIIECTB, MOATBEPKIasl ONMKUCAHUE MPUMEpPaMHU
MOJIEKYJISIPHBIX U
VMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

COCTaBIISATh YPABHEHUS SJIEKTPOIUTHUYECKON AMCCOIMALMU KHUCIOT, LIEI0Ye HMCcOoel,
MOJIHBIE M COKpAalEHHBIE YpaBHEHUS pEakUil HMOHHOTO OOMEHa, YpaBHEHHUs peakiui,
MOATBEPKIAIOIIUX CYHIECTBOBAHHUE T€HETUYECKOM CBS3M MEXAY BEIIECTBAMHU Pa3IMYHBIX
KJIACCOB;

pPacKpbIiBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi TMOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca STUX PEeaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALICHUM B Pa3JIMUHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JOJIF0 XMMHYECKOTO JJIeMEeHTa Mo (QopMyle COEIUHEHHs, MAacCOBYIO JOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON PEaKIUU;

coOnrofaTh mMpaBuia TOJB30BAaHUS  XMMHUYECKOM ToOCymoil W 1abopaTOpHBIM
obopynoBaHHWEM, a TakKe TMpaBuja oOOpalleHus ¢ BEIIeCTBAMU B COOTBETCTBUUC
WHCTPYKIMSMU TIO BBITIONHEHUIO JTa0OPAaTOPHBIX XUMHYECKUX OTBITOB MO TOJYYCHHUIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (aMMHAaKa M YTIIEKHUCIIOTO Ta3a);

MPOBOJIUTH PEAKIMH, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTaB PA3JIMUYHBIX BEIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOPHUI-, OpPOMHUI-, HOAUM-, KapOoHaT-, docdar-, CUIMKaT-,



cynbdar-, TUAPOKCHI-UOHBI, KAaTHOHBl AMMOHHUS M HWOHBI H3YYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIMTEIBLHOM JEATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, 0000IIeHIEe, CHCTEMATU3AINIO, BBISIBICHHE IPUYMHHO-CIIEJICTBEHHBIX CBS3EH — JUIA
M3Y4EHHUS CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIIMH, ECTECTBEHHO- HAYYHbIE METO/1bl IO3HAHUS
— Ha0II0IeHNe, N3MEPEHHe, MOJICTTUPOBAHHE, SKCIIEPUMEHT(PEaTbHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcer
0

KoHTpoabHbI
e paboThI

IIpakTuyecku
e paboThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibH
ble pecypchl

Pazpen 1.
IlepBoHayaJbH
ble XUMHYeCKHe
NOHATHUS

18

Paznen 2.
Baxkueiimme
NnpeacTaBUTen
HEOPraHUYeCcKHX
BellecTB

21

Pa3pnen 3.
OcHOBHBIE
KJIACCHI
HEOPraHUYecKHX
coeTUuHEeHU M

Paznen 4.
Iepuoguveckuii
3aKO0H U
Ilepuoguveckas
cucreMa
XHMHYECKHX
semeHTOB /1. U.
Menpgeieena.

Crtpoenue
aToMoOB

20
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TEMATHYECKOE IINTAHUPOBAHHME

9 KJIACC

Ne
n/
n

HaunmenoBanue
pa3aesioB M TeM
NPOrpamMmmbl

KoanuecTBo 4acos

Bcer
0

KonTpoubn
bIe padoThI

IIpakTHyeck
ue padoTsl

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibH
ble pecypchl

IToBTOpEHUE
HEKOTOPbIX




BOINPOCOB 3a KypcC
8 kiacca

T'naBa 1.
XumMuuyeckKue

peakuum u
3aKOHOMEPHOCTH
UX MPOTEKAHUSA

3y

I'naBa 2
PacTBoOpsbI.

Teopus
JIEKTPOJUTHYECK
oii Tucconuanuu

I'nama 3.
Oomas
XapaKTepuCcTUKA
HEMETAaJIOB

3y

I'imaBa 4.
Hoarpynmna

KHUCJI0POaa U eé
TUIINYHBbIC
NpeacTABUTEIH

I'nasa 5.
MMoarpynmna azora

M €€ THIINYHbIe
npeacTaBUTen

I'naBa 6
MMoarpynmna
yrJiepoaa u eé
TUNIMYHbIE
NpeacTaBUTEIH

T'nmaBa 7. O01mue
CBOMCTBA
METAJLJIOB

6u

I'maBa 8.
Mertajibl
IJIABHBIX H
MOOOYHBIX
NOArpynim

8y

T'maBa 9. Xumusa u
OKPY KaKIIas
cpena

64
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IoypouHoe nianupoBanue 8 kiaacca

No Koa- JaTa npoBeneHust
wn HaumeHnoBaHue pa3iesioB U TeM BO
HacoB | 1710 many | ¢axTHyeckn
Pasnen 1. [lepBonavaabHble XMMu4ecKue noHATHs [184)
1 [TpenMer xumun 1y 04.09-8.09
2 | Ponp XuMuM B J)KH3HH YEJIOBEKA lua 04.09-8.09
3 MeTopl U3ydeHUs] XUMUHU 1g 11.09-15.09
4 ArperaTHble COCTOSIHMSI BEIIeCTBa 1y 11.09-15.09
S) CBoJicTBa BEIIECTB U TeJ lua 18.09-22.09
[Ipaktuyeckas padora Nel. 18.09-22.09
6 [IpaBuna Th u HEeKoTOpBIE BUABI paboOT B lua
KaOMHEeTe XUMHUH
7 [Mpaktudeckas padora Ne 2. «HabmoneHnue 3a - 25.09-29.09
ropsIIEHd CBEYON»
8 | ATOMHO-MOJIEKY/IAPHOE YUYeHHE 1q 25.09-29.09
9 3HaKM XUMUYECKHUX DJIEMEHTOB g 2.10-6.10
[Tepuoandeckas cucTeMa XUMHUYECKUX 2.10-6.10
10 lu
anemenToB J[.. Menneneena
11 | Xumunueckue GopmyIibl 1y 9.10-13.10
12 | BanentHocTh 1y 9.10-13.10
13 | CocraBienue GopMys 10 BaJICHTHOCTSIM H 1 16.10-20.10
onpeJiesieHHe BAJIGHTHOCTH 0 (opMysam
XHUMHUYECKUE PEAKITUN 16.10-20.10
14 lu
15 | XWUMHYECKHE ypaBHCHHS 1q 23.10-27.10
16 CocraBiieHHE YpaBHEHUH XUMHUYECKUX lu 23.10-27.10
peakiuu
17 | Tumbl XMMUYECKUX PEAKIUN 1y 6.11-10.11
18 Kontponsnas padora Ne 1. [lepBonauanbHbie 14 6.11-10.11
XUMHYECKUE MTOHSATH
Pa3nen 2. BaxkHelinue npeacTaBuTe n b1 4
HEOPraHM4eCKHUX BellecTB
19 | Bo3ayx u ero cocras lg 13.11-17.11
20 | Kucnopon u ero cBoicTBa 1g 13.11-17.11
21 IIpaktuyeckas padora Ne 3. ITomyuenue, 14 20.11-24.11
coOupaHue U pacro3HaBaHUE KUCIOPoaa
22 Oxcunpl. Knaccudukarus okcuaoB 14 20.11-24.11
23 | Bomopon u ero cBoiictea g 27.11-1.12
24 IIpaktuyeckas padora Ne 4. ITomydenue, 14 27.11-1.12
coOupaHue U pacro3HaBaHUE BOJIOPOAA
25 | Kucnorst g 4.12-8.12




Conu

4.12-8.12

26 la
97 Ypok 00001IeHUS TIO TeME OKCHJIBI, KUCJIOTHI, I 11.12-15.12
COIn
28 | KoanuecTBo BeniecTsa, MoJsipHas Macca 1y 11.12-15.12
29 | Beruncienne MaccoBbIX J10JIEH 3JIEMEHTOB g 18.12-22.12
30 | Monspnblii 06beM rasos g 18.12-22.12
31 | Pemenue 3ama4 Ha MOJISpHBIA 00BbEM Ta30B g 25.12-29.12
32 | Pacyersl o XUMHYECKUM YpaBHEHHSIM 1y 25.12-29.12
33 Boma ocHoBanus la 9.01-12.01
34 IM'uapokcuab! HATPUS U KATBIUS Iq 9.01-12.01
35 PactBopbl. MaccoBas 10151 pacCTBOPEHHOTO 14 15.01-19.01
BEIECTBA
[IpakTuueckas padora Ne 5. [Ipurotosnenue 15.01-19.01
36 | pacTBOpa ¢ 3aJJaHHOW MACCOBOM J0JICH lqa
PacTBOPEHHOTO BEIECTBA
37 Ypox 060061m1eHus Mo 2 pa3aeny - 22.01-26.01
KonTtponbnas pabora Ne 2 22.01-26.01
38 l4a
39 AHanu3 KOHTpoJIbHOM paboThl. [loBTOpenne | 1u 29.01-2.02
Pa3nen 3. OcHOBHBIE KJIACCHI
HEOPraHUYeCKUX coeMHeHUil
40 Oxkcuipl, UX KI1acCUPUKAINSI ¥ XUMHIECCKUE 14 29.01-2.02
CBOICTBA
a1 OcHoBaHusl, UX KiIaccuuKaus u 14 5.02-9.02
XUMUYECKHE CBOCTBA
42 | Pemenue 3amay Ha OKCUIBI 1 OCHOBAHUSA 1y 5.02-9.02
43 Kucnotsl, ux knaccudukanus 1 XUMUIECKUE lu 12.02-16.02
CBOICTBA
44 | Comu, ux knaccupukanus g 12.02-16.02
45 | XUMHUYECKHE CBOMCTBA COJIEH 1y 19.02-23.02
16 I'enetnueckas cBsI3b MEXKAY KilaccaMu 14 19.02-23.02
HEOPraHUYeCKUX COCTMHCHUIN
47 | Ilpaktueckas pabora Ne 6. lu | 26.02-1.03
48 | KonrtponbHas padora Ne3 1y | 26.02-1.03
Paznen 4. [lepuoanyeckuii 3aK0H 1
Iepuoguyeckas cucreMa XMuMHYECKHX 20u
saemenToB /JI. M. Menneseesa. Ctpoenne
aTOMOB
49 EcrecTBeHHbIE CBOMCTBA XUMUYECKUX 1 4.03-8.03
JJIEMEHTOB 1
50 OCHOBHbIE CBEJIEHUSI O CTPOEHUHU aToMa 14 11.03-15.03




CTpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 11.03-15.03
51 lua
50 [lepuoanueckas cucTeMa XMMHUYECKUX 14 18.03-22.03
JJICMEHTOB
53 [Tepuoanueckas cucTeMa XUMHUYECKUX 14 18.03-22.03
JJICMECHTOB
54 XapakTepucTHKa AJIEMEHTA 10 €ro 14 1.04-5.04
MOJIOKCHUIO B [leprotnieckoii cucreme
95 | Ypoxk 0600menus o 4 pazaeny la | 1.04-5.04
Pazgen 5. Xumuueckas cBsizb. OKUCIUTEIBHO- 14 8.04-12.04
BOCCTaHOBHTEJILHBIC PEAKIIHH
HNonnas xumMu4deckast CBsI3b 8.04-12.04
56 lua
15.04-19.04
57 | KoBanenTHasi XuMH4eckasi CBS3b 1a
15.04-19.04
58 KoBasnieHTHas HETIOJISIpHAs ¥ MTOJISIpHAS -
XHUMHYECKas CBS3b
59 | JloHOpHO-aKIENITOPHAS] XUMUYECKasl CBSI3b 14 22.04-26.04
60 | Meramnueckasi XUMHUYECKasi CBA3b lu 22.04-26.04
61 29.04-3.05
CreneHb OKUCIEHUS lua
62 | DIEKTPOOTPHUIATETHPHOCTh XUMHUUYECKUX 1 6.05-10.05
3JIEMEHTOB. Psij1 a1ekTpooTpuIiaTebHOCTH
63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH lq 6.05-10.05
64 Cocrasnenne ypoHeit OBP g 13.05-17.05
65 | Ypok 0600meHus o S pasaeny 14 13.05-17.05
KontponsHas padora Ne 4 20.05-24.05
66 la
Pabora Hazx ommOkaMu 20.05-24.05
67 lua
6g | HATOrOBBIH YpOK 19
IloypouHoe niianupoBanue 9 kiacca
Ne Koanuecr ITo tany @®axtu | IIpume
HaumeHnoBaHue pa3jiesioB U TeM BO 4aCOB q JaHHe

I'maBa 1. O0001menne 3HaHui M0 Kypcey 8 kiacca. XuMHYeCKHe peaknuu. 74




1. XuMUYecKue coequHeHMs. BemecTBa u ux 04.09-8.09
CBOMCTBa 1
2. | Knaccuduxanus XuMHYECKUX COEANHEHHUH 1 04.09-8.09
3 Krnaccudukarus XHMHYECKUX COCTMHCHHIMA 1 11.09-15.09
4 XUMUYECKUE PEeaKLIUU, UX IPU3HAKU 1 11.09-15.09
) Knaccugukamms XuMIHUeCKUX peaKkui 1 18.09-22.09
6 CKOpOCTh XUMUYECKUX PEaAKITHIt 1 18.09-22.09
7 3aBUCHUMOCTH CKOPOCTH  XMUMHYECKUX 1 25.09-29.09
peakuuii ot ycinoBuid. Katanus
I'naBa 2.
XHMHYECKHE PeaKIIUH B pacTBOpPax 94
8 | DiekTposuTHYEeCKas TUCCOIHAIIHS 1 2.10-6.10
9 | OcHoBHBIE MOJIOKECHHS TEOPHH 1 2.10-6.10
AIEKTPOJIATUICCKON TUCCOITUAITTT
10 | Xumuueckne  CBOWCTBA  KHCIOT  Kak 1 9.10-13.10
AIIEKTPOJIMTOB
11 | Xumuueckue CBOICTBA OCHOBAaHMH Kak 1 9.10-13.10
AIIEKTPOJIMTOB
12 | Xumuueckue  cBoiicTBa  cojeil  Kak 1 16.10-20.10
AIIEKTPOJIMTOB
13 | 'mpponm3 coneit 1 16.10-20.10
14 | KontposbHas padoTa Ne 1 1 23.10-27.10
15 | Amanu3 KOHTpPOJIBHOM paboThl.  YpOK- 1 23.10-27.10
0000111eHuE 110 raaBe2
16 | Ilpaktuueckas pabora Nel. Pemenue 1 6.11-10.11
OKCIIEPUMEHTAIBHBIX ~ 3a7ad 1[0  TeMe
«DNEKTPOJIMTHYECKAS TUCCOLIUAITHSY
I'masa 3
Hemetanibl 1 X coequHaHus 8 4
17 | OOmas xapakKTepuCTHKA HEMETAIIOB 1 13.11-17.11
18 | O6mass ~ XapakTepUCTHKAa  DJIEMEHTOB- 1 13.11-17.11
raJIOTeHOB
19 | CoenuHeHus raJoreHoOB 1 20.11-24.11
20 | Ilpaktnueckass pabora Ne 2. H3ydeHue 20.11-24.11
CBOMCTB COJISTHOM KUCJIOTHI 1
21 | O606mmenue 3Hanui o Teme «I"amoreHsn» 1 27.11-1.12
22 | DneMeHThI-XaIbKOTeHbI 1 27.11-1.12
23 | Cepa u e€ cBOICTBa 1 4.12-8.12




24 | CepoBOIOPOJI U CYIIb(HIBI 1 4.12-8.12

25 | KucnopoiHble COeIMHEHUS CEPhI 1 11.12-15.12

26 | Cepnast KuCJIOTa 1 €€ CBOWMCTBA 1 11.12-15.12

27 | Ilpaktrueckas pabotra Ne 3. H3yuenue 1 18.12-22.12
CBOWCTB CEpHOM KUCJIOTHI

28 | Ypok-06001eHue o Teme «XaJIbKOreHbDY 1 18.12-22.12

29 | O0mas xapakTepucTHKa 3JeMeHTOB VA 1 25.12-29.12
rpynmnsl. A30Tbl

30 | Ammuak. Cor aMMOHHSI 1 25.12-29.12

31 | IIpaktrueckas padota Ne 4. Ilomyuenue 1 9.01-12.01
aMMUaKa ¥ U3y4CHHE er0 CBOHCTB

32 | KucinopoiHbie COeTMHEHUS a30Ta 1 9.01-12.01

33 | A3zoTHas KHCIOTa ¥ €€ CBOHCTBA 1 15.01-19.01

34 | ®ochop u ero coequHEHMS 1 15.01-19.01

35 | ®ochopnas kucinoTa u e€ CBOMCTBA 1 22.01-26.01

36 | O6oOmenne 3HaHUU MO TeMe «DIIEMEHTHI 1 22.01-26.01
TTOATPYIIIBI A30Ta

37 | O6mas xapaktepuctuka 37aeMeHToB 1V A 1 29.01-2.02
TPYIIIBI

38 | Yruepon u ero cBoicTBa 1 29.01-2.02

39 | KuciopoiHbie cOeIMHEHUS yriiepoia 1 5.02-9.02

40 | YrompHas KHCIOTA U €€ COJTN 1 5.02-9.02

41 | Ilpaktudeckass padora Ne 5. ITlomyuenue 1 12.02-16.02
yIJIEKHCIOTO ra3a. KadecTBeHHasr peaxiiust
Ha KapOOHAT MOHBI

42 | Oprannueckas  xumus.  OpraHuyeckue 1 12.02-16.02
BEIECTBA

43 | YraeBoaopoasl 1 19.02-23.02

44 | Kucnopoaocoaepskaime OpraHuYeCcKHe 1 19.02-23.02
BEIECTBA

45 | KpemHuii 1 ero coeiMHEHUS 1 26.02-1.03

46 | CunukaTHasi MPOMBIILICHHOCTh 1 26.02-1.03

47 | TlosryueHHE HEMETALIIOB 1 11.03-15.03

48 | IlosiyueHne  BaXHEWUIIUX  XUMHUYECKHUX 1 11.03-15.03
COCJIMHCHUI HEMETAJUIOB

49 | KontponpHast pabora Ne 2 mo Teme 1 18.03-22.03
«Hemerayby

50 | OGmas XapaKTepUCTHKA METaJJIOB. 1 18.03-22.03
XHUMUYECKUE CBOWCTBA METAJIOB

51 | O6mas xapakrepucTuka siaemMeHToB | A 1 1.04-5.04
TPYIIIBI

52 | O6mas xapakrepuctuka snemeHtoB Il A 1 1.04-5.04

TPYIIIBI




53 | XKecTKoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHS 1 8.04-12.04
54 | Ilpaktrueckas padora Ne 6. XKectkocTh 1 8.04-12.04
BOJIbI M CIIOCOOBI €€ yCTpaHeHUs!
55 | ATIOMHHUE U €r0 COeIMHEHHE 1 15.04-19.04
56 | XKene3o u ero coeauHeHUE 1 15.04-19.04
57 | Ilpaktuueckas pabora Ne 7. Pemenue 1 22.04-26.04
IKCIEPUMEHTAIBHBIX  3a7ad [0  TEeMe
«Mertams»
58 | Koppo3us MeTayioB u CriocOOBI 3aIUThI OT 1 29.04-3.05
HeE
59 | Metamisl B mpupojae. Metamnyprust 1 6.05-10.05
60 | KontponmpHast pabora Ne 3 mo Teme 1 13.05-17.05
«MeTamiby
I'naBa 5. Xumus u okpyxawias cpeaa 2 4.
61 | XuMuyeckuit coctaB 3eMiu 13.05-17.05
62 | Oxpana OKpY KaroIen cpenbl oT : 20.05-24.05
XUMHYECKOTO 3arpsi3HEHUs 1
I'naBa 6. O0001IeHne 3HAHUI 0 XMMHUHM 32 KYPC OCHOBHOM IIKOJIbI 4 4
63 | BemectBa 20.05-24.05
64 | XuMu4ecKue peakiuu

65

OCHOBBI HEOPraHUYECKON XUMUU

66

I

Hrorosas koHTposbHAs paboTa




Howbde

YueOHO-MeTOAMUECKOE 00ecTeueHne OﬁpaSOBaTeJILHOFO nmpouecca

1. Vuebnuk «Xumus. 8 xmaccy. ['abpuensa O.C. Yuebnuk mist 001eoopa3zoBaTenbHbIX
yupexKaeHu. 8-¢ u3nanue., nepepad.- M.: Ipoda, 2019.

2. Xwumwus: yaeOHUK 11 9 kiacca odmieoOpasoBarenbHbix yapexaenuii / O.C.
la6puensu, N.I'. Octpoymos, C.A.Cnankos.M.: »IIpocsemienue» 2019.

3. YueOuuk [y 001Ie00pa3zoBaTeIbHbIX Opranu3anuii «Xumus» 10 kiracc 6a30BbIi
yposenb O.C. I'abpuensn, U.I'. Octpoymos, C.A CrnankoB «IIpocsermenne» 2020 r.

4. Y4eOHHK 1 001eo0pazoBaTeNbHBIX opranu3anuii « Xumus» 11 kimace 6a30BbIit
yposenb O.C. I'adbpuensa, U.I'. Octpoymos, C.A CnankoB «IIpocsemienne» 2021 r.
Mockaa.

5. Tectrl mo xumuu k yueoHuky O. C. 'abpuensna «Xumus. 8 kimace» (M. :Jlpoda)

6. Kysnemosa H.E., 'apa H.H., TutoBa .M. Xumus: 11 knacc: Y4eOHUK 15 yIanuxcs
0011e00pazoBaTeNbHBIX yUpexkaeHuid (mpoduibHblii ypoBenb)/  [log pen. mpod.
H.E.Ky3nenoBoii. — M.: Benrana-I'pad, 2012.- 384 c.: un

7. Ky3neunosa H.E.,JleBkun A.H. 3anaunuk no xumuu: YuebHoe nocodue A ydauuxcs
11 xmacca oOmieoOpa3oBaTeNbHBIX YUpEKIEHUN (MPOPMIBHBIA YpOBEeHB). — M.:
Benrana-I'pag, 2010. -144c.

8. Xumus B 3amauax, tectax, ynpaxHeHusx. YMK O.C. I'aGpuensna mo y4eOHHKY
«Xumus 8 Kiaccey.

9. T'apa H.H., 3yeBa M.B. Xumusi, cucrema 3agaHuii 111 KOHTPOJISI 0053aTeILHOTO
YPOBHS TIOJITOTOBKH BBIMTYCKHUKOB OCHOBHOM MIKOJIBI.-M.: BeHTaHa-I"pad,2003

10. TutroBa .M. Manblif XuMHU4YeCKU TpeHaxep: TeXHOIOT Ul OpraHUu3aIluy adanTHBHO-
Pa3BHUBAIOIIMX IUATIOTOB, KOMIUIEKT quaakTHYeCKuX MaTepuanoB s 8-11 kimaccoB
001eoOpazoBaTenbHOM MKOJIBL.- M.: Benrana-I'pad,2001.

11. 3yeBa M.B., I'apa H.H.HOBBIC KOHTPOJIBHBIE U TPOBEPOUYHBIC paOOTHI IO XUMHUH. §-9
kiaccel. — M.: [Ipoda, 2002.

OoOopynoBanue u NnpudOPLI
KoMIiiekT nopTpeToB yueHbIX-XUMHUKOB JJISl CPEHEH IIKOJIbI.

Kommnekt HabopoB «MuKpoIabopaTopus»

KomrmnekT Tabnuil no XuMuu AJisi OCHOBHOU IIKOJIBI.

XuMuyeckas nocya , 000pya10BaHUE, XUMHUUYECKHUE PEAKTUBBI (B COOTBETCTBHHU C
MIPOrpaMMOI OCHOBHOM IIKOJIBI 10 XUMUH )

KoMrinekT mapocTep>KHEeBbIX MOJIEICH.
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