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MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo XuMuu Ha YpOBHE OCHOBHOTO OOIIIETO 00Pa30BaHMUs COCTaBIICHA HA OCHOBE
TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeactaBieHHbx B PI'OC OO0, a Takke Ha OCHOBE (hefepanbHOM
pabodeit mporpaMMbl BOCITUTAHUS U ¢ YIETOM KOHIICTIIIMY TIPEIoAaBaHus y9eOHOTO MpeMeTa
«Xumus» B 00pa3oBaTeIbHbIX Opranu3anusax Poccuiickoit deaepamum.

[Iporpamma mo XuMuM NaéT TMPEACTABICHHUE O LEJAX, OOIIel cTpaTeruu OOydYeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMU YYeOHOTO MpeaMeTa, yCTaHABIIMBACT
o0s13aTeNbHOE MPEIMETHOE COJIepKaHKe, PeyCMaTPUBAET pacipeiejieHle ero 1no Kiaccam u
CTPYKTYpHUPOBAHUE IO pa3jesiaM U TeMaM IPOrpPaMMBbI IO XUMHH, OTIPEIeTISIET KOJTNYECTBCHHBIC
M Ka4eCTBEHHBIC XaAPAKTCPUCTHUKU COJNEPKAHUS, PEKOMEHIYEMYIO IOCJIEeI0BATEIHHOCTh
W3YYCHHS XUMHH C YIETOM MEKIIPEAMETHBIX M BHYTPUITPEIMETHBIX CBS3CH, JJOTUKHA YIeOHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00yJaroUXCsl, ONpeIesieT BO3MOKHOCTH MPEAMETa ISt
peanu3anuu TpeOOBaHMMA K Pe3yJIbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMbl Ha
YPOBHE OCHOBHOT'O 001IIeTO 00pa30BaHusl, a TAKKe TPeOOBaHMA K pe3yIbTaTaM 00yIeHUS XUMHUH
HAa YpOBHE IIeJied H3yuyeHHUs TNpeaMeTa MU OCHOBHBIX BHUAOB Yy4eOHO-IIO3HABATEIbHON
AESITETLHOCTH 00YJaroIIerocs Mo OCBOEHUIO y4eOHOTO CONIEpIKaHUsI.

3HaHNE XUMHH CITY)KHT OCHOBOH JUIs (HOPMHUPOBAHUS MHUPOBO33PEHHUS 00 y4aIOIIEerocs, ero
MPEJICTaBIICHUH O MaTepuaibHOM EIMHCTBE MHpPA, BAKHYIO POJIb UTPAIOT (POpMUPYEMBIE
XUMHEH MTpeICTaBICHUs O B3aUMOIIPEBPAILIIEHUSX YHEPTUU U 00 IBOJIOIIMHU BEIIECTB B IPUPOIE,
O MYTSAX PEIICHUs TI00ATBHBIX POOJIEM YCTOMYMBOTO PAa3BUTHUS YEIOBEUECTBA — CHIPHEBOMA,
HHEPreTUUECKOM, MUIIEBOM U SKOJIOTMYECKO 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peayi3aliiil  BO3MOXKHOCTEH JIJIi  caMOpasBUTHS M (OPMUPOBAHUS
KYJIbTYPBI JUYHOCTH, €€ 001IeH 1 PYHKIIMOHAILHON IPaMOTHOCTH;

BHOCHT BKJIa/1 B (QOPMUPOBAHNE MBIIIICHUS U TBOPYECKUX CIIOCOOHOCTEN 00ydaromumxcs,
HAaBBIKOB HMX  CAMOCTOSITEILHOM  y4eOHOW  JIEeATEIhbHOCTH, OKCIEPUMEHTAJIbHBIX H
UCCJIEeIOBATEIbCKUX YMEHHUH, HEOOXOIMMBIX KaK B IIOBCEJHEBHOM KU3HM, TaK MU B
npodeccuoHaNbHON AESITebHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIAJ]a HA EIUHCTBO TPUPOJLI W 4YEJIOBEKa, SBJSCTCS OTBETCTBEHHBIM JTarioM B
(GbOopMHUPOBaHUH €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH 00YJarOIINXCS;

crocoOCcTByeT (HOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO--HAYYHBIM
3HAHHSIM, K TPUPOJAE, K YEIOBEKY, BHOCHT CBOW BKJIQJ B DKOJOTHMYECKOe OOpa3oBaHWE
00y4Jaromuxcs.

JlaHHbIe HampaBieHUS B OOYyYEHMH XMMHUHU 00€CNEUYMBAIOTCA CHEUM(PUKON COmep:KaHus
y4eOHOTO TpeaMeTa, KOTOPBIA SBISETCS MEAarormuyeckd aJanTHPOBAHHBIM OTPaKCHHEM
0a30BOIi HAYKH XUMHH Ha OMPEEIEHHOM dTare €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIETO 0Opa3OBaHUS OPUEHTUPOBAH HA OCBOCHUE
00yJaIOIUMHUCS CUCTEMBI TIEPBOHAYATBHBIX TIOHATUN XUMHUH, OCHOB HEOPTAHNYECKOW XUMHH U
HEKOTOPBIX OTJIEJIbHBIX 3HAYUMBIX TOHITHI OPraHUYECKON XUMUU.

CrtpykTypa conuepikaHusi IpOrpaMMBbI IO XUMUU CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nonxosa K e€ m3ydenuro. CoJepikaHue CKIIAIBIBACTCS W3 CUCTEMbI TIOHATHA O XHUMHYECKOM



JJIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATUH O XUMHUYECKOW peakmuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 110 IPUHLUITY ITOCIEAOBATEIBHOTO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona /1. 1. MeHnieneeBa kak OCHOBHOT'O 3aKOHA XHUMUU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOH CBA3U;

— MpeACTaBICHUA 00 EKTPOIUTUIECKON AUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE HDMIIMPUYECKHU IOJIYyYEHHBIX H
OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIbHO OT OJHOTO YPOBHS K JApPYroMmy,
BBINOJIHAS (QYHKIUH OOBSCHEHHUS U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMSI U BO3MOXHOCTEH
IIPAKTUYECKOT 0 IPUMEHEHHUS U ITOJTYYEHHS U3Y4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMbl MO XMUMHH CIOCOOCTBYeT (DOPMHUPOBAHUIO IMPEACTABICHUS O
XUMHUYECKOW COCTABIAIOIIECH HAay4HOM KapTUHbI MHUpPA B JIOTMKE €€ CUCTEMHOU IPUPOJBI,
LIECHHOCTHOT'O OTHOLIEHUS K HAYYHOMY 3HaHUIO U METOaM II03HaHus B HayKe. M3yueHne xummun
MPOUMCXOJUT C TPUBJICYEHHUEM 3HAHUM M3 paHee U3YYEHHbIX Y4YEOHBIX MPEJIMETOB:
«Oxpyxarouuid Mup», «buonorus. 5—7 kinacce» U «Pu3uKa. 7 KjIacey.

[Tpu u3ydeHnn XuMUM TPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHYECKOM HAYKHU KaK
00J1acTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKOH JIEATEIbHOCTH YEJIOBEKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHPOBOM KYJbTYpHI. 3ajaua yueOHOro npeaMeTa COCTOUT B (POPMUPOBAHUU
CHCTEMbl XUMUYECKHX 3HAHUNA — BaKHEUIIHMX (DAaKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKHUX
MOJIO)KEHUM, JOCTYMHBIX OOOOIIEHHII MHPOBO33PEHUYECKOrO XapakTepa, s3blKa HAayKH, B
IPUOOLIEHUH K HAyYHBIM METOJIaM ITO3HAHUS MPU U3YYCHUH BELIECTB U XUMUYECKUX PEAKIIHM,
B (opMUpOBaHWM W PA3BUTUM I[IO3HABATEIBHBIX YMEHHM M WX NPUMEHEHHH B Y4eOHO-
MO3HABATEIHLHON M y4eOHO-HCCIIeI0BATENILCKOM e TEIbHOCTH, OCBOCHUH MPABUII O€30M1aCHOTO
oOpallleHHus ¢ BeUECTBAMU B TOBCEHEBHOM KU3HHU.

[Ipu m3ydyeHun XUMHUHM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS Ba)KHOE 3HAUYEHUE
MPUOOPENN TaKKE LENH, KaK:

— (popMHpOBaHNE UHTENIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM000Opa30oBaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY HPUHSATUIO PEIIeHUH, CHOCOOHOM ananTUpoBaThCs K
OBICTPO MEHSIOUIMMCS YCIIOBHUSIM JKU3HU;

— HamnpaBJICHHOCTb OOYYEHHs Ha CHCTEMaTH4YecKoe MpUOOILIeHUEe OO0y4aroluxcs K
CaMOCTOSITEJIbHOM ~ IIO3HABATEIIBHOW  JEATECIIBHOCTH, HAay4YHbIM  METOAAM  IIO3HAHWA,
(bOopMHUPYIOIIMM MOTHBALIUIO U PA3BUTHE CIOCOOHOCTEH K XHUMHU;

— o0ecrieyeHre YCJIOBUN, CHOCOOCTBYIOIIMX MNPHOOPETEHHIO O0Yy4YarOUMMUCS OINbITa
pa3HO0Opa3HON N1eATEIbHOCTH, MMO3HAHUS U CaMOIIO3HAHMS, KIIIOUEBBIX HAaBBIKOB (KIHOUEBBIX
KOMITETEHIIMH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHNUE JJIs1 Pa3IMYHbIX BUJIOB JAESITEIBbHOCTH;

— (hopmupoBaHue o01Iel PyHKIIMOHATHEHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quciie YMEHUN OOBSCHATh U OLICHUBATh SIBJICHHS OKPYXKAIOLIEr0 MHUpA, UCHOJb3Ysl 3HAHUS U
OIBIT, TOJYYCHHbIE MPH HM3YyYCHHUH XHUMHH, NPUMEHSATh HMX TMPU PEHIeHUH NpodieM B
ITOBCETHEBHOW JKU3HU U TPYAOBOU JIEATEIBHOCTH;

— opMupoBaHuEe y 00yUaIOIUXCs T'YMaHUCTUYECKUX OTHOIIEHHUH, TOHUMaHUs LIEHHOCTH
XUMHAYECKUX 3HAHUM I BBIPAOOTKU 3KOJOTMUYECKU 1LI€JIeCOO00Pa3HOro MOBEACHUS B OBITY U



TPYAOBOM JEATEIBHOCTH B LEISAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOWIEH IMPUPOIHON
Cpensl;

— pa3BUTHE MOTUBALIUH K 00YUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYeIOBEYECKMX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
npoduis ¥ HaMpPaBJIEHHOCTH JalbHEHIIero 00y4eHus.

OO611ee Yuciio 4acoB, OTBEAEHHBIX AJI1 M3YYEHHs] XUMUU HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusi, coctaniseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYYEHUA

8 K/IACC

IlepBoHavabHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B KM3HM 4YeJOBeKa. XUMHUS B CUCTEME HayK. Teima u
BemlecTBa. Pu3MUECKUE CBOWMCTBA BEIIECTB. ArperarHoe cocrosiHue Beuniect. [lonsatne o
MeTOZax No3HaHusA B XUMHUHU. UncTele BemecTBa U cMecH. CriocoObl pa3/ieieHus CMeceil.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTsle 1 cn0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyia. BaleHTHOCTh AaToMOB XHMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBAa  cocTaBa  BemlecTB. OTHocuTenbHas aromMHas Macca. OTHOCHUTENbHas
MOJIEKYJISIpHAs Macca. MaccoBast 10J1s1 XUMUYECKOIO 3JIEMEHTA B COCINHEHUH.

KonuuectBo BemecrBa. Monb. MousipHast Macca. B3auMoCBsI3bp KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€Tel mo ¢popmynamMm XUMHUYECKHX COSAMHEHUH.

Ou3nyYecKue M XUMHUYECKHE SBJICHUA. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpPaHEHMsSI MaCcChl BEIIECTB. XUMUYECKUEe ypaBHeHUs. Kinaccudukanms XuMUYeCKUX peakiun
(coenuHeHus1, pa3aoKEHUs, 3aMEILECHUs, 0OMEHA).

Xumuueckuit IKCnepumeHm:

3HaKOMCTBO C XMMHUYECKOU MOCYAOH, MpaBujiaMu paboThl B Ja00OpaTOpUu U MpHEMaMU
oOpaiiieHus ¢ J1TabOopaTOPHBIM 0OOPYTOBAaHUEM, U3YUYCHHUE M ONMUCaHUE (PU3NYECKUX CBOWCTB
00pa30B HEOPraHMYECKUX BELIECTB, HaOMOAeHHE (U3NYecKUX (IUIaBJIEHHWE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYIKe, KUTICHUE U KOHACHCAIMs BOJbI) U XMMHUECKUX (TOpeHue
CBEUHU, MPOKAJIMBAHUE MEIHON IPOBOJIOKH, B3aUMOJEHCTBHE Meja C KHUCJIOTOM) SIBJICHUM,
HAOJIO/ICHNE W ONMCAHNE MTPU3HAKOB MPOTEKAHUS XMMHUECKUX peakuui (pa3noxeHne caxapa,
B3aUMOJICHCTBHUE CEPHON KUCIIOTHI C XJIOpUIOM Oapusi, paznoxenue rugpokcuaa meau (1) mpu
HarpeBaHUM, B3auMoJeiicTBue >kene3a ¢ pactBopoM cosnu Meau (II), mzydenuwe cmoco6oB
pa3zeNieHusl CMecel: C IMOMOIIbI0 MAarHuTa, (pUIbTPOBAHME, BbINAPUBAHHE, JAUCTUIUISLIMS,
xpomaTtorpadusi, MNPOBEACHHE OYMCTKH IOBAPEHHOW COJM, HAONIOJEHWEe U OIMCaHue
pE3YyIbTAaTOB MPOBEJICHUS OMbITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHHUE
MOJIENIEN MOJIEKYI (IIapOCTEPIKHEBBIX).

Baskueiimmue npeacTaBuTe/IM HCOPraHUYECKHUX BelleCTB

Bo3nyx — cmech rasoB. CocraB Bo3nyxa. Kuciopoa — 31€MEHT U NPOCTOE BELIECTBO.
Haxoxxaenue kucnopoza B mpupoje, Gu3nuecKne 1 XUMUYECKUE CBOMCTBA (peaKkluy TOPSHHS).
Oxcunpl. Ilpumenenune kucinopoaa. CrnocoObl MONY4YeHHs KHUCIOpPOJa B JabOpaTopuu U
npoMeliieHHocTd. KpyroBopot kuciopoaa B npupone. O30H — aquioTporiHas MoguduKaius
KHUCJIOPOJA.

TernoBoil >PdekT XUMUYECKON peakiuu, TePMOXMMUYECKHE YpaBHEHHS, 3K30- U
SHIAOTEPMHUUYECKUE peakUuH. TOIUIMBO: Yrojlb U METaH. 3arpsA3HEHUE BO3/yXd, YCUJIEHUE
NapHUKOBOTrO 3¢ (deKTa, pa3pyleHrne 030HOBOTO CIOS.

Bomopon — asnemeHnT m mpocroe BemecTtBo. Haxoxnaenume Bomopoma B IPHUPOIE,
bu3nyueckre U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MmostydeHust. KucioTsl u comnu.

MonsipHblif 00bEM razoB. Pacuérsl Mo XMMUYECKUM YPaBHEHHUSM.



@dusnueckne cBoMcTBa BOABI. Boma kak pactBoputens. PactBopel. HacwleHHblE M
HEHACBIILIEHHBIE pacTBOphl. PacTBOpuMOCTh BemiecTB B Boae. MaccoBasi 1O BELIECTBA B
pactBope. XuMuuyeckue cBorcTtBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOAE U B KU3HU
yesioBeka. KpyroBopor Bojabl B NpUpOAE. 3arpsi3HEHHE NPUPOJHBIX BoA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJI.

Knaccudukanusa neopranmyeckux coenuHenuii. Okcuapl. Kmaccudukaius OKCHIOB:
cojeoOpasytomye  (OCHOBHBIE, KHCIOTHBIe, aMmM(OTepHbIE) M  HeconeoOpa3yrolue.
Homenkiarypa okcnaoB. u3znueckre 1 XMMHUYECKUE CBOMCTBA OKCUIOB. [lomydeHne okcuaoB.

OcHoBanusi. Knaccudukanus OCHOBaHMM: IIENOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuil. Pu3nM4eCKUEe U XMMHYECKHE CBOMCTBA OCHOBaHuM. [lomydenwue
OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknatypa kucioT. @u3n4ecKkue 1 XUMHUECKHE
cBoiicTBa KucIoT. Psanx aktuBHocTH MetaiutioB H. H. bekerosa. I1onyuenue kucmior.

Comu. Homenknarypa coseit. dusnueckue u xumuueckue cBoictBa coneit. [lomyuenue
COJICH.

['eneTnyeckas cBA3b MEXIY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OIpeIeJIEHUE COJIep KaHMs KUCIOopoJia B BO3AYyXe, MOJIy4yeHue, coOupaHue,
pacro3HaBaHue U M3y4eHHE CBOICTB KHCIIOpOJa, HaOJIIOJCHHE B3aHMMOACHCTBUS BELIECTB C
KHUCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS U MPEKPaIlEHUs TopeHus (Toxkapa), 03HaKOMIIEHHE C
oOpa3uaMu OKCHUJOB M ONHMCAHME MX CBOMCTB, IMOJIy4€HHE, COOMpaHue, paclo3HaBaHUE U
M3Yy4YeHHE CBOMCTB BOJIOpoja (ropeHue), B3aumojeicTBue Bopopoaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITOJIb30BaHUE BHICOMATEPUATIOB), HAOMI0IeHIE 00Pa310B BEIIECTB KOJIUYECTBOM
1 Monb, HccaeIOBaHNE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PAa3UYHON PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINpPEAEIEHHON MacCOBOM J0OJEH PacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBUE BOJBI C METaJUIaMH (HaTpueM M KalbllieM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIEIOBAaHNE 00pa3ll0B HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaO0JII0/ICHNE U3MEHEHUS OKPACKU MHJIUKATOPOB B PACTBOpPAx KHUCIOT U IleJIouel, U3ydyeHue
B3aumosencTBus okcuga meau (II) ¢ pacTBOpoM CepHOIl KHCIOTHI, KHCIOT C METaJUlaMH,
peaKkuil HEWTpalau3alyM, I[OJy4YCHHME HEpPAaCTBOPUMBIX OCHOBAHMH, BBITECHEHHME OJHOIO
MeTaula JAPYI'MM W3 pPacTBOpa COJIM, PELIEHHWE JSKCICPUMEHTANBHBIX 3a/1ad [0 TEME
«BaxkHeimue Ki1acChl HEOPraHMYECKUX COCTMHEHUI.

Ilepuoauueckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3jaementos /. U.
MenaeJieeBa. Crtpoenne aTOMOB. Xumuyeckast CBSI3b. OxkucaureJabHO-
BOCCTAHOBHTE/IbHbIC PeaKLUH

[lepBbic TOMBITKM KiIacCU(PHUKAIMM XUMHYECKUX dJeMeHToB. l[loHaTHe o rpymmax
CXOJHBIX 3JIEMEHTOB (ILLEJIOYHbIE U IIETOYHO3EMENbHbIE METAILJIbI, FAJIOT€Hbl, HHEPTHBIE Ia3bl).
DneMeHTbI, KOTOopble 00pa3zyloT aM(OTEepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnognuecknii 3akoH. llepuommueckas cucrema xumudeckux osnemeHtos J[. M.
MenpeneeBa. Koporkonepuoanas u JyiuHHONepuogHas ¢opmbl [lepuonnueckoit cucteMbl
xumuyeckux anemeHtoB [l. M. MenpaeneeBa. llepuonbl u rpynmbl. PU3NYECKHAN CMBICIT
IIOPSIIKOBOTO HOMEPA, HOMEPOB IIEpUOa U IPYIIIbI AJIEMEHTA.



Crpoenune aromoB. CoctraB aromMHbIX saep. M3orombsl. Onexktponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHUX JIeMeHTOB [leproanyueckoil CucTeMbl
J. N. MenneneeBa. XapakTepuCTUKa XHMHYECKOTO JJIEMEHTa IO €ro IOJIOKEHUIO B
Ilepnomnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHMs pauyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJUINYECKUX
Y HEMETAJUIMYECKHUX CBOMCTB I10 IPYIIIaM U IEpUOAaM.

3nauenue [lepuonnueckoro 3akoHa u I[lepuoguyeckoil CUCTEMbl XUMUUECKUX 3JIEMEHTOB
JUISL pa3BATHS HAYKU U pakTuku. [[. 1. MenneneeB — yu€HbIN U IpaKIaHHH.

Xumuueckas  cBs3b.  KoBajeHTHass — (WojsipHass W HEMOJISIpHAsi)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3J1€MEHTOB. VIOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIMTEIbHO--BOCCTAHOBUTENbHbIE peakuuu. [Ipouecchb
OKHCJICHUS U BOCCTAHOBJICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

u3ydyeHue oOpas3IoB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJICHCTBHE THAPOKCHIA
LIMHKA C PACTBOPAMM KHCJIOT W LIEJIOYEH, IPOBEACHUE OINBITOB, UUIFOCTPUPYIOIIMX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIN (TOpeHHE, PEaKIUU PA3I0KEHUS, COSAMHEHHUS).

Mescnpeomemmoie céazu

Peanmsanusa MexnpeaMETHBIX CBA3EH MTPU U3YYCHUU XUMUU B § KJIacCe OCYLIECTBISAETCSA
yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX IOHSATHHM, Tak W TIOHATHH,
SABJISIFOLAXCS. CUCTEMHBIMU JUISL OTAEIIBbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01mue ecTecTBEHHO--HAy4YHbIE MOHATHS: Hay4yHbIM (DaKkT, TMIOTE3a, TEOpHSs, 3aKOH,
aHanM3, CHUHTE3, Kiaccuukanus, TEPUOJUYHOCTb,  HAONIOJEHUE,  IKCIEPUMEHT,
MOJZICJIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKIWI, H3O0TOIIbI,
pPaJMOaKTUBHOCTh, MOJIEKYJIa, DJIEKTPUUYECKUN 3apsf, BEIIECTBO, TelO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, I'a3, (PM3NYECKUE BEIMYMHBI, CIUHHUIIBI U3MEPEHHsI, KOCMOC, TUIAHETHI,
3BE3161, CoHIIE.

buonorus: porocunrtes, apixanue, buocdepa.

l'eorpadus: armocdepa, rtumpocdepa, MHUHEpabl, TOPHbIE TMOPOJbI, TOJE3HBIE
HCKOIIaeMbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KlTACC

BemecTBo U XUuMHYeCKas peakIus

[lepnognuecknii 3akoH. llepuonnmueckas cucrema xumudeckux osnemeHtoB J[. M.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUU CBOMCTB XMMHMYECKHUX
JJIEMEHTOB IEPBBIX TPEX INEPUOLOB, Kalus, KalbLUs M UX COCAUHEHHM B COOTBETCTBUU C
ITOJIOXKEHUEM DJIEMEHTOB B [leproanyueckoi cuctemMe U CTpOEHUEM UX aTOMOB.

CrpoeHne BelecTBa: BHUABI XMMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIA KPUCTAIMYECKOW PEIIETKU M BUJA XUMUYECKOU
CBSI3U.

Knaccuduxanuss 1 HOMEHKJIaTypa HEOPraHMYECKHX BELIeCTB. XHMMHUYECKHE CBOMICTBA
BEILIECTB, OTHOCAILUXCS K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCAVUHEHUM, FEHETUYeCcKas
CBSI3b HCOPTaHUYECKUX BELIECCTB.



Knaccuduxarmss XuMr4ecKuX peaklui 1Mo pa3IndHbIM MPU3HAKAM (T10 YHCIY U COCTaBY
YYaCTBYIOIMX B PEAaKIMU BEUIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 H3MEHEHHUIO CTeneHeil
OKHCJICHUS] XUMUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, MO Y4aCTUIO KaTajau3aropa). JK30- U
SHAOTEPMHUYECKHUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsiTne o ckopoctu XuMuUyeckol peakuuu. [loHsaTue 06 0OpaTUMBIX U HEOOPATHMBIX
XUMHYECKUX peakiusx. [[oHsATHE O TOMOreHHbIX M TETepOreHHBIX peakuusx. llonstue o
karamuse. IloHsaTME O XuMUYeCcKOM paBHOBeCHHM. DaKTOpHI, BIMAIOIIME HA CKOPOCTh
XUMHYECKOW peaKly U MOJ0KEHNE XUMUUYECKOIO PABHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKLUU, 3JEKTPOHHBIM OalaHC OKHUCIUTENbHO-
BOCCTaHOBMTENBHON peakiuu. CocTaBlIeHUE YPaBHEHUI OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
PEaKIuii ¢ UCTIOIB30BAHUEM METOA HIEKTPOHHOTO OanaHca.

Teopust PNEKTPOIUTUUECKON TUCCOLMALIUM. DIEKTPOJIUTHI U HEIEKTPOJIUThL. KaTHoHBI,
aHUOHBI. MeXaHu3M JUCCOLMALMM BELIECTB C Pa3JIMYHbIMM BHJAMU XHMHUYECKOH CBS3H.
Crenenp quccounanuu. CuibHbIE U ¢Ia0bIE JIEKTPOIUTHI.

Peakuuu noHHoro oomeHa. YCioBusl POTEKaHUS PEAKIIU MOHHOTO OOMEHa, MOJIHBIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHHUs peakuuii. CBOMCTBA KMCIOT, OCHOBAaHUI U COJIEH B CBETE
MpEeACTaBICHUN 00 3JEKTPOJIUTUYECKON auccounuanuu. KadyecTBeHHbIE peakIMd Ha HOHBI.
[ToHsiTHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJENSIMU KPUCTAJUIMYECKHX PEIIETOK HEOPraHMYECKUX BELECTB —
METaJJIOB M HEMeTayloB (rpagura M aiMasa), CIOKHBIX BEIIECTB (XJIOpUIA HATpPHUs),
UCCJIEI0BAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pPEaKIUU OT BO3JEHCTBMS Pa3IMYHBIX
(dakTOpOB, UCCIIEOBAHNE JIEKTPONPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOIECcca AUCCOIHAIINN
KHCJIOT, ILEJIoYed M coJyiel (BO3MOYKHO HCIIOJIb30BaHME BHJIEO MAaTEpHAlIOB), IPOBEICHUE
OTBITOB, WJUTFOCTPUPYIOMINX MPU3HAKK MPOTEKAaHUs peaklMii HOHHOro oomMeHa (oOpa3zoBaHue
Ocajika, BBIJCJIIEHUE Ta3za, OOpa30BaHUE BOJbI), OIBITOB, WLIOCTPUPYIOMUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUN (TOPEHHUE, PEaKIMU Pa3I0KEHUS, COCIUHEHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEUIECTB C IOMOILBI0 KAaYECTBEHHBIX PEAKLMN Ha HOHBI,
pEILIEHNE IKCIIEPUMEHTANIbHBIX 3aa4.

HemeTtaJuibl M MX COeIMHEHUS

OO6mas xapaktepucThka ranoreHoB. OCOOEHHOCTHM CTPOEHHSI aTOMOB, XapaKTEepHBIE
crernieHn okucieHus. CtpoeHue U (hU3MUECKHE CBOWMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XHUMHUYECKHE CBOMCTBAa Ha IpHUMepe Xjopa (B3auMOJEHCTBHE C METaUlaMH, HEMETAJLIaMH,
niesnioyamu).  Xnoposogopoa. ConsiHas KHCIIOTa, XUMUYECKHE CBOMCTBa, MOJy4YeHHE,
npuMeHeHue. JlelcTBue XJiopa M XJIOPDOBOAOPOJA HAa OpPraHU3M 4eJoBeKa. Baxneimme
XJIOPUJBI U UX HAXOKJEHUE B IPUPOJIE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (hu3nyecKrue CBOMCTBA MPOCTHIX BEILIECTB —
KHCJIOPOZAA U Cepbl. AJUIOTPOIHbBIE MOAN(UKAIIMKA KUCIOPOia U Cepbl. XUMHUECKHE CBOWCTBA
cepsl. CepoBoaopoa, CTpoeHHE, (PU3MUECKHE M XUMHUUYECKHUE CBOMCTBA. OKCHIBI CEphl Kak
IPEICTABUTENN KUCIOTHBIX OKcHI0B. CepHas KucIoTa, (PU3NUYECKHEe U XUMUYECKHE CBOMCTBA
(oOmme Kak TpeACTaBUTENS Kilacca KHUCIOT W crhenuduueckue). XUMHYECKUE pPEeakKlvu,
JeKale B OCHOBE MPOMBIIIJICHHOTO CIOCO0a MOMy4YeHHsI CEpHOW KUCIOTHL [lpumeHenue



cepHoii KuCHOTBHl. Conm CEepHOM KHUCIIOTHI, KadeCTBEHHAs peakius Ha Cyiab(aT-HOH.
Haxoxxnenue cepsl u €€ COeIMHEHHH B MPUPOAE. XUMHUYECKOE 3arps3HEHHE OKPY)KaroImen
Cpellbl COeMHEHUSIMU Cepbl (KUCIOTHBIE JI0XK]IU, 3arpsi3HEHUE BO3/IyXa U BOJAOEMOB), CIIOCOObI
€ro MPeI0TBPALICHHS.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETEHW OKHUCICHHS. A30T, paclpoCTpaHEHWE B MpUpOAe, (U3HUYECKUE U
XUMHYeCKue cBoicTBa. KpyroBopoT a3oTa B pupojie. AMMHaK, ero pu3nueckrue u XuMHIECKHe
CBOICTBA, IOJy4YeHHE 1 MpuMeHeHne. Cor aMMOHHS, UX (PU3HYECKNE U XUMUYECKUE CBOWCTBA,
npuMmeHeHne. KauecTBeHHas peakiusi HA MOHbI aMMOHUA. A30THas KHUCIIOTa, €€ MOIy4YeHHe,
¢usnyeckue W XUMHYECKHE CBoWcTBa (OOIIME KakK MPEACTaBUTENs Kilacca KHCIOT H
cnenuduueckue). Mcnonp3oBanne HUTPATOB M COJIEH aMMOHHS B KaueCTBE MHHEPAIbHBIX
yao0peHuid. XuMHUUECKOe 3arps3HEHNE OKPYKAIOIIEH Cpe/ibl COSTMHEHUSIMH a30Ta (KUCIOTHbBIE
JOXK/IM, 3arps3HEHHE BO3/yXa, MOYBBI M BOJOEMOB). Dochop, almoTporiHble MOAUDUKALIMU
dochopa, pmsuueckne n xumudeckue cBoiictea. Oxcun gocdopa (V) u pocdopnas kucinora,
dusnyecKkue W XMMUYECKHE CBOKCTBA, monydenue. Mcmomb3oBanue (ocdaToB B KavyecTBe
MUHEPAIbHBIX YAOOPEHUIHA.

Obmas xapaktepuctuka 371eMeHTOB [VA-rpynmel. OcoO€HHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTETICHW OKHCICHUS. YTIEepol, aJUIOTPOIHbIE MOAU(DUKAIINH, PACTIPOCTPAHEHHE
B INpupone, (u3nueckue U XuUMHUUeckue cBoicTBa. Ancopobuus. KpyroBopor yriepona B
npupoze. Okcuapl yriepoaa, ux (U3NYecKue U XMMHUYECKHE CBOWCTBA, JACUCTBUE Ha >KUBBIC
OpPraHU3MBbI, MOydYeHUEe W MPUMEHEHHE. DKOJOTHUeCKre MPOOIEeMbl, CBSI3aHHBIE C OKCHIAOM
yriepoaa (IV), runoresa rio6aabHOT0 MOTEIUICHHS KIIMMaTa, MapHUKOBBIN 3¢ heKT. YToapHas
KHUCIOTa M €€ CONM, UX (PU3NYECKHUE M XMMUYECKHE CBOWCTBA, MOJYYCHHE M NPUMEHEHHE.
KauectBennas peakunust Ha KapOOHAT-HOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, METUIIMHE,
MIPOMBIIINIEHHOCTHU M CEIHCKOM XO3SHCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX YTiepoja
(MeraH, 9TaH, STWIEH, aleTWJICH, ITAHOJ, TIHUIEPWH, YKCyCcHas Kkuciorta). I[Ipupomnbie
HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojib, MPUPOJHBIN Ta3, HedTh), MPOAYKTHl HX IepepadOTKu
(6eH3uH), X poJib B OBITY U MIPOMBINLIEHHOCTHU. [TOHsATHE 0 OMOJIOrMYeCKH BaKHBIX BEIIECTBAX:
KHUpax, Oeikax, YrieBoJax — M HMX pPOJM B JKU3HU YeEIOBeKa. MarepuaabHOE €IUHCTBO
OpPraHUYEeCKUX U HEOPTaHMUECKUX COCTNHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IOJy4YeHHE W TNPUMEHEHHE.
Coenunenust kpeMHusi B mnpupoge. OOmme mnpexactaBieHus o0 okcunae kpemuus (IV) u
KpeMHHEeBOWH kucioTe. CHIIMKAThI, WX HCIOJNB30BaHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxkuelimme ctpouTenbHble MaTepualbl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH, *KeJle300€TOH.
[Tpobnembl 6€30MaCHOr0 MCIIOIB30BAHMS CTPOUTENILHBIX MATEPHAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

u3ydeHue o0pa3ll0oB HEOPraHWUYECKUX BEIIECTB, CBOMCTB COJIIHOM KUCIIOTHI, POBEACHHE
KayeCTBEHHBIX peaklnii Ha XJIOPUJ-MOHbI U HA0JII0/IEHUE MPU3HAKOB X MPOTEKAHUS, OIBITHI,
oTpaxkaronie (GU3nIecKne U XMMUYECKUE CBOMCTBA TAJIOTEHOB U MX COSAMHEHHUH (BO3MOYKHO
MCIIOJIb30BAaHUE BUJICOMATEPHANIOB), O3HAKOMJIEHHUE C 00pa3laMu XJIOPUIOB (TaJIOr€HH]IOB),
O3HAKOMJICHHE C o0pa3laMu cepbl M €€ COEOTUHEHHSIMH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATepUaNIOB), HaONIOJIEHUE Tpolecca OOYriMBaHUS —caxapa IoJx  JeWCTBHEM



KOHUEHTPUPOBAHHOW CEPHOM KUCIIOThI, U3YYEHHE XUMUYECKHUX CBOMCTB pa30aBIE€HHON CepHOU
KHUCJIOTBI, IPOBEICHUE KAaU€CTBEHHON peakiMu Ha Cyib(haT-uoH M HaOMI0JeHUE MpHU3HaKa e
MPOTEKAHUSI, O3HAKOMIIEHUE ¢ (PU3NYECKUMHU CBOMCTBAMHU a30Ta, (ocdopa U UX COCNUHEHUN
(BOBMOXKHO HCHOJIB30BAHME BHJCOMATEpUAIOB), oOpa3laMu a30THBIX U (PochHOpHBIX
yaoOpeHuid, TmoJiydyeHue, coOupaHue, paclo3HaBaHWE W U3y4YEHHWE CBOWCTB aMMHaKa,
MPOBEICHNE KaUueCTBEHHBIX peaKIuii Ha HOH aMMOHUS U ¢ochaT-uoH U U3yUeHHUE MTPU3HAKOB
UX NPOTEKaHMs, B3aUMOAECHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEABIO (BO3MOKHO
HCIIOJIb30BAHUE BHJIEOMATEPUAIOB), U3YYEHHUE MOJENECH KPUCTAJUIMYECKUX PEHIETOK aaMmasa,
rpadura, dynnepeHa, O3HAKOMIJIGHHE C MPOLECCOM aJICOPOIMU PACTBOPEHHBIX BEIECTB
aKTUBHPOBAHHBIM YIIJIEM M YCTPOMCTBOM MPOTUBOTA3a, MOJy4eHUE, COOMpaHue, pacli03HaBaHHE
Y U3YYCHHE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJIEHUE KaUYeCTBEHHBIX PEakIMii Ha KapOOHAT U
CUJIMKAT-UOHbl W M3YYEHHE IMPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMJIEHHE C MNPOAYKLHEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHeume
HEMETAJUIBI U KX COCTUHEHUSI.

MeTaJiibl U MX COETUHEHUS

OO0mass XapakTepUCTHKAa XUMUYECKHUX OJJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nonokeHus B llepuoanyeckoit cucreMe xXuMmruueckux 351emMeHToB 1. . MeneneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. Merammyeckas CBSi3b M METAJUIMYECKAs KPUCTAILUIMYECKAs
peméTKa. DIEKTPOXUMUUYECKUN psl HanpshkeHU MetaioB. dusnueckue U XUMHUUYECKHUE
cBoiicTBa MeTaioB. O0IIKe criocoObl MoayYeHus: MeTauioB. [loHATHE O KOPPO3UU METAIIOB,
OCHOBHBIE CIIOCOOBI 3alUTHI MX OT Koppo3uu. CrutaBbl (CTab, 4yTr'yH, JIOPATIOMUHNN, OpoH3a)
U UX MPUMEHEHHUE B ObITY U MPOMBIIIJIEHHOCTH.

[[lenounslie MeTaIuIbL: TOJIOKEHUE B [lepronueckor cucteMe XMuMHYECKHUX AIEMEHTOB /I,
N. MenpgeneeBa, CTpOEHHE UX aTOMOB, HAXOXKJICHUE B mpupoac. PU3nyecKkue U XUMUYECKHE
cBoMcTBa (Ha mpuMepe HaTpus U Kayusi). OKCHIBI M TUAPOKCHUIBI HATpus U Kayus. [I[puMenenune
LIEJIOYHBIX METAJIOB U UX COCIMHEHHM.

[[lenoyHO3EMENBHBIE METAUIBI MArHUM W KaJlblMi: monoxkeHue B Ilepuonnueckou
cucreMe xuMuueckux sneMeHToB [[. M. MeHnpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIEHUE B
npupoae. Gusnyeckne U XUMHUYECKHUE CBOMCTBAa MarHus U Kajablusd. BaxHeliue coe1uHeHus
KaJbIusl (OKCU, TUIPOKCHU]I, con). JKECTKOCTh BOJBI U CIOCOOBI €€ YCTpaHEHHUS.

Amomunuii: nonoxkenue B llepuogmueckoil cucreme xmmuueckux snemeHtoB JI. M.
Menzeneesa, CTpOEHUE aTOMa, HaXOKI€HUE B Ipupoie. Pu3ndeckue u XUMHUYECKUE CBOKCTBA
amfOMuHUS. AMQOTEpHBIE CBOMCTBA OKCH/IA M TUIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepuogmueckont cucreme xumudeckux siaemeHToB J[. H.
MeHieneeBa, CTpOEHUE aTOMa, HAXOXKJICHHE B Tpupoae. Pu3nueckue U XMMHUYECKHUE CBOWCTBA
xene3a. Oxcunpl, ruapokcubl u conu xene3a (II) u xenesa (III), ux cocras, cBoiicTBa U
MTOJIyYEHUE.

Xumuueckuit IKCnepumeHm:

O3HAKOMJICHHE C O0pa3laMd METa/uIOB U CIUIAaBOB, WX (U3HUYECKUMH CBOMCTBaMH,
W3Y4YEHHE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HMCIOJIb30BAHHME BHJIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOACHCTBUS OKCHJIA KAJIbIIHS M HATPUS C BOJIOM (BO3MOXHO MCTIOJIb30BaHUE
BHJIECOMATEpPHUAJIOB), UCCIEAOBAaHUE CBOMCTB >KECTKOM BOMBI, MPOIECCAa TOPEHUS JKele3a B
KUCJIOpoJie  (BO3MOXKHO  HCIIOJNB30BAaHUE  BUJIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS



KAueCTBEHHBIX pEaKlMil Ha MOHbI: MArHUs, KaJblUs, aJFOMUHUS, LIMHKA, kene3a (1) u xenesza
(IIT), menu (II), HabnroieHNME U ONMCAHUE MPOLIECCOB OKpAIIMBaHUS IJIaMEHN MOHAMU HATpHS,
KaJIMsl ¥ KaJIbLins (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUAJIOB), HCCIEI0BaHUE aM(POTEPHBIX
CBOMCTB TMIPOKCH/1a AJIFOMUHHUS U THIPOKCUA [IMHKA, PEIICHUE IKCIIEPUMEHTAJIBHBIX 3aa4 110
TeMe «BaxkHenme MeTaibl ¥ UX COCIUHEHUSY.

XuMus M OKpYyXKawluas cpeaa

BemecTBa 1 Marepuraisl B IOBCEIHEBHOM KU3HU 4Ye0oBeKa. bezonacHoe UCIoab30BaHue
BEILIECTB M XUMHUYECKUX peakuuil B ObITy. IlepBas momMomb NpU XUMHUYECKHX OKOTax M
OTpaBJICHUSIX.

XUMHUYECKOe 3arpsi3HeHUE OKPYKatolel cpeibl (peaebHast JoMyCTUMasi KOHIIEHTPALUs
Bemects, aanee — [IJIK). Poyib xuMuu B pelieHuH 3K0JIOTMYECKUX TPOOIeM.

Xumuueckuit IKCnepumenm:

U3ydeHue o0pa3loB MaTepHaoB (CTEKJIO, CIIJIaBbl METAJIOB, OJIMMEpPHbIE MaTEPUabI).

Mesicnpeomemmnuie céaszu

Peanmsanus MexnpeaMeTHBIX CBA3EH MPU U3YYCHUHU XUMUU B 9 Kjlacce OCYIIECTBIIETCS
Yyepe3 MHCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX MOHATUN, TaK W IOHATHH,
SABJISIFOLNXCS. CHCTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01mue ecTecTBEHHO-Hay4YHbIE MOHATHA: HAay4YHBIA (akT, TMIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, KJIacCU(pUKAIUs, NEPUOJUYHOCTb,  HAOJIOACHHE,  SKCIEPHUMEHT,
MOJICIMPOBAHNE, HW3MEPEHHE, MOJeNb, SBJIEHUE, NApHUKOBBIA 3(pdekr, TexHomorus,
MaTepuabl.

®usnka: MaTepus, aroM, DJJIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIWJ, H30TOIBI,
PagUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUM 3apsl, IPOBOJHUKH, IIOJYIIPOBOJHUKH,
IMDICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHHUE BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMYECKash pelI€TKa, CIUIaBbl, (PU3MUYECKHE BEITUYHHBI,
€AMHMIIBI U3MEPEHUS, KOCMUUECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, npixanue, Onocdepa, sKocMCTEMa, MHUHEPAIBHBIE YI00pEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BELIECTBA.

l'eorpagus: armochepa, ruapocdepa, MUHEpaTIbl, TOpPHBIE IOPOAbI, MOJE3HbIE
HCKOIIaeMbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHNHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI
JIuyHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMS

JOCTHUTAIOTCS B X0JIe O0Y4EHUSI XUMHUHU B €IMHCTBE Y4eOHOW M BOCITUTATEIHLHON JESTEITLHOCTH
B COOTBETCTBHMHM C TPAJAULMUOHHBIMH DPOCCHMCKHUMH COLUOKYJIBTYPHBIMH M JIYXOBHO-
HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMH B OOIIECTBE MPaBUIAMHA U HOPMaMHU TIOBEICHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS M COLMAIN3AIUH 00yJarOIuXCs.

JIMYHOCTHBIE PE3YybTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTHBHBIX IEHHOCTHBIX OPHEHTAIMN M PACIIUPEHHUE OMBITA JEATEIHHOCTU Ha €€
OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHMOTHYECKOT0 BOCTIUTAHNS

[IEHHOCTHOT'O OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYIHOMY
HACJICJINIO, TMOHMMAHUSA 3HAYCHHsS] XMMHUYECKOW HAayKH B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIaJIETh JOCTOBEPHOM MH(OPMAINEH O MEePEeIOBhIX TOCTHKEHUSIX M OTKPBITHIX
MUPOBOW M OTEYECTBEHHON XMMHH, 3aUNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
MHUpa 1 0011eCTBa;

2) rpaIaHCKOr0 BOCIIUTAHUS:

OPECTaBICHUS] O COLMAIBHBIX HOPMax M TPaBWJIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B
KOJJICKTHBE,  KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJE3HOMH,
y4eOHO-UCCIIeI0BATeIbCKOM, TBOPYECKOH M JPYruX BHIAX MAEATEIHHOCTH, TOTOBHOCTH K
pa3HO00pa3HOl COBMECTHOM JESITEIbHOCTU IPH BBIMOJHEHHHM Y4YeOHBIX, MO3HABATEIbHBIX
3a]1a4, BHIIOJTHEHUH XUMHYECKUX SKCIIEPUMEHTOB, CO3/IaHUU yUEOHBIX MPOEKTOB, CTPEMIICHUS
K B3aMOIIOHMMaHUIO ¥ B3aUMOITOMOIIIH B TIPOIIECCe ATON Y4eOHOM AeSITeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJEHUE M TOCTYNKH CBOMX TOBAapHILEH C MO3ULUU HPABCTBEHHBIX U
MPABOBBIX HOPM C Y4ETOM OCO3HAHUS TOCIECTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS

MHPOBO33PEHUYECKHE MPEJCTAaBICHUS O BEIIECTBE M  XMMHYECKOW peakluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONIME OCHOBY JUIS
MOHWMAaHUSl CYIIHOCTH HAyYHOM KAapTHHBI MHUpA, MPEACTaBIeHHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS NPUPObI, B3aUMOCBA3SX YEJIOBEKa C MPUPOJHON Ccpesioil, 0 posu
XMMHY B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

NIO3HABATEIbHBIE MOTHBBI, HANpaBJICHHBICE HA IOJyd€HHE HOBBIX 3HAHWWA IO XWUMUH,
HEOOXOJMMbIe Uil OOBSICHEHUS HAOMIOAAEMBIX TPOIECCOB M SIBJICHUH, MMO3HABATEIHHOM,
UH(GOPMAIIMOHHON U YUTATEIbCKON KYJIBTYPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITETILHON PabOThI
C y4eOHBIMH TE€KCTaMH, CIIPABOYHON JIMUTEPATYPOH, TOCTYIMHBIMU TEXHUYECKHUMH CPEICTBAMHU
UH(POPMAITOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyUEHHUIO M MO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa30BaHUIO, MPOSKTHOM U UCCIIEIOBATENBLCKOM JAEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMpaBJICHHOCTH U YPOBHs 00y4YeHHUs B AajbHEHIIEM;

4) popMupoOBaHHSs KYJIbTYPbI 310POBbS:



OCO3HAaHME [EHHOCTH >KM3HHM, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3IOpPOBBIO,
YCTAaHOBKM Ha 3J0pOBBIM 00pa3 ’KW3HU, OCO3HAHHME NOCIEACTBUI W HENPUATHUE BPEIHBIX
OpUBbIYEK (YHNOTpEOIEHUsT aJIKOroJisi, HApKOTUKOB, KypeHHs), HEOOXOAUMOCTH COOJIIOICHUS
npaBui 0E30MacCHOCTU MPH OOpPAIEHHH C XMMUYECKHMMH BEIIECTBAMH B OBITY M pealbHOMN
KU3HH;

5) Tpya0BOr0 BOCIUTAHHUS:

MHTEpEC K MPaKTUIECKOMY U3YyUEHUIO podeccuil U Tpya pa3IuyHoOro poja, YBaKeHUE K
TPyLy W pe3yibTaTaM TpPYAOBOM IEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAaHUH 10 XHMMHH, OCO3HAHHBbIM BBHIOOp MHIMBUIYAIbHONM TPACKTOPUU
MPOJOJDKEHUST 00pa3oBaHUsl € yYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XHUMHH,
O0IIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTIEUTHON MPOPEeCCHOHATBHON AESITETLHOCTH H
pa3BUTHSI HEOOXOIUMBIX YMEHUM, TOTOBHOCTh aJalTUPOBATHCS B MPO(eCCHOHANTBHON Cpelie;

6) IK0JIOrM4eCKOTr0 BOCIIMTAHHUS

9KOJIOTMYECKH 11e1ec000pa3HOe OTHOIICHHUE K MPUPO/IE KaK HCTOYHHKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIleCTBOBAaHHUS, IOHUMaHUE LIEHHOCTH 370pPOBOro U 0e30macHOro odpas3a *KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3MYECKOMY M ICUXMUYECKOMY 3/I0pOBBIO,
0CO3HaHHE [IEHHOCTH COOJIIOICHUS TTPaBUII O€30MacHOTO MOBEACHUS IPU padOTe C BEIIeCTBAMH,
a TAK)K€ B CUTYallUsAX, YTPOXKAKOLIUX 3J0POBbIO U KU3HMU JIFOJIEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIydaeMble NpPU H3YYCHUM XMMHHU, JUISI PEIeHUs
3aa4, CBSA3aHHBIX C OKPYXAWOIIEW NIPUPOAHOW CpEAOW, I IIOBBIIICHHUS YPOBHSA
HKOJIOTMYECKOW KYJBTYpPbI, OCO3HAHMS TJIOOATBHOTO XapakKTepa 3KOJIOTMYECKHUX IMpoOieM U
IyTed MX PEUIEHUs IOCPEICTBOM METOAOB XHMHH, JKOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOACTBOBATHCSI UM B ITI03HABATEIIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOW IPAKTUKE.

METAINIPEJAMETHBIE PE3YJBTATDHI
B cocraBe MerampeaMeTHBIX pPE3yJbTaTOB BBIIEISIOT 3HAUYUMBbIE IS (POPMUPOBaHUS
MHUPOBO33pPEHHS OOIICHAYYHBIC TIOHATHUS (3aKOH, TEOpHSs, IPUHIINII, TUTIOTE3a, (PAaKT, CUCTEMA,
IpoIeCC, IKCIIEPUMEHT U JIPYTOe€.), KOTOPbIE UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YUEOHbIX
IpEeIMETax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 3TUX NPeIMETOB (POPMHUPOBATH NPEICTABICHNE

0 TIEJIOCTHOW HAyYHOU KapTUHE MUPA, U YHUBEPCAIbHBIC ydeOHbIE NelicTBUsI (TTO3HABATEIHHBIC,
KOMMYHHUKATHUBHBIC, PETYJISTUBHBIC), KOTOPhIE oOecrneunBaroT (popMUpOBaHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1elCTBUSA

ba3oBble joruyeckue AeMcTBUS:

YMEHHSI UCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHM 3HAHUM:
pacKpbIBaTb CMBIC XUMHUYECKUX TOHSATUM (BBLIENATh MX XapaKTEpHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C IPYTUMU MOHSATHUSMHM ), UCTIOIL30BaTh MOHATHUS JUIsl OOBICHEHUS
OTJIETBHBIX (AaKTOB W SBJICHHWM, BBIOMpATh OCHOBAaHUS WU KPUTEPUU ISl KJacCHUHUKAIMH
XUMHYECKHUX BEIIECTB U XUMUYECKUX PEAKLINM, YCTAHABJIMBATH IPUYMHHO-CJIEACTBEHHBIE CBS3U
MEXIy OOBEKTaMU U3Y4YEHHUS, CTPOUTH JIOTUYECKUE pacCyKIeHus (MHIAYKTHUBHBIE,
JeAyKTUBHBIE, TIO aHAJIOTHH ), JIeJIaTh BBIBOJIBI M 3aKJIFOUCHHUS;

YMEHUE MPUMEHSTh B MPOLECCE MO3HAHUS TOHATHUS (IIPEAMETHBIE U METAIPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEINIM, UCIOJIb3yEMble B XHMHUH, MPEOOPA30OBHIBATH IIUPOKO



MPUMEHSEMBIE B XUMUU MOJENbHbBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass QopMmyiaa U ypaBHEHHME XUMHUYECKOM peakuud — IMpU pPElIeHUHu YdeOHO-
MO3HABATEJbHBIX 3aa4, C YY4E€TOM OTHUX MOJEIBHBIX MPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEILIECTB H
XUMHUYECKUX PEAKUUH, BBISBIATH OOLIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEJICTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3y4aeMbIX MPOLECCaxX U SBIECHUSX.

ba3oBble uccienoBarebCcKkue A1eHCTBHUA

YMEHHE HCIIOJIb30BaTh MMOCTABJIEHHbBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUS, a
Tak’ke B KadyecTBe OCHOBBI ISl (DOPMHUPOBAHUSI TUIOTE3bl O MPOBEPKE MNPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYXKIACHUI;

MpUOOpETeHrEe OMbITa MO TUIAHUPOBAHUIO, OPTaHMU3AIHMU WU TPOBEICHUIO YYEHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI0aTh 32 XOJOM IpPOLECcca, CAMOCTOATENLHO MPOTHO3UPOBATH
€ro pe3yJsbTaT, popMynpoBaTh 0000LIEHNS U BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOIO OIBITA,
HCCJIEeI0BAaHUs, COCTABIIATh OTUET O MPOJIeTIaHHON padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BHIOMPATh, aHATTU3UPOBATH U HHTEPIPETUPOBATH MHPOPMAITUIO PA3IMYHBIX BUI0B
u (opMm mpencTaBiIeHHs, TMOTYYaeMYI0 W3 pPa3HBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XUMHYECKOrO COJAEpXaHus, CIpaBOYHbIE IMocoOusi, pecypcbl MHTepHera),
KPUTHYECKU OLIEHUBATh MPOTUBOPEUMBYIO U HEJIOCTOBEPHYIO HH(POPMALIHIO;

yYMEHHUE IPUMEHSATH Pa3IMYHbIe METO/IbI M 3aIIPOCHI IIPU TIOMCKE U 0TOOpe HH(OpMAIIH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX JJI BBIIOJHEHUS YYEOHBIX M MO3HABATEIbHBIX
3alad  ONpeAeNE¢HHOro THIa, NpHOOpeTeHHe ombiTa B 00JACTH  MCMOIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJAJE€HHWE KYJIbTYpOH aKTHBHOIO
WCTIOJIb30BAHMS PA3IMYHBIX TTOMCKOBBIX CHCTEM, CaMOCTOATEIHHO BBHIOMPATh ONTHMAIBHYIO
dbopMy mnpesacTaBieHuss MHGOpPMAMM U WLUTIOCTPUPOBATH PEIIAEMbIE 33/1a4d HECJIOKHBIMU
CXeMaMH, JuarpaMmmMaMu, IpyruMu GopMamu rpaguku U UX KOMOMHAIUSIMU;

YMEHHE HWCIIOJIb30BaTh M aHAJIM3UPOBATH B MpoOIEcce Y4eOHOW M HMCCIIeIOBATEIbCKOU
JEeSTEIIbHOCTH HMHQOPMAIMI0O O BIHUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO34iCTBa U
TpPaHCTIOPTa Ha COCTOSIHUE OKPY KaIoIlel MPUPOTHOMN CPEIbI.

KoMmyHHKaTHBHBIE YHUBepcaJbHbIe YUueOHbIe 1eiicTBUSA:

yMEHMs 3a7aBaTh BONPOCHl (B XOJe auanora M (Wiad) JOUCKYCCHUHU) IO CYHIECTBY
o0cyx1aeMoil Tembl, (OPMYIUPOBATh CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
MPEJIOKEHHON 3aa4u;

YMEHMSI TPEJICTaBIATh IOJYYEHHbIE PE3YNbTaThl IMO3HABATEIbHOM NEATENbHOCTH B
YCTHBIX U MUCbMEHHBIX TEKCTAX; J€1aTh IPE3EHTAIUIO PE3YyIbTAaTOB BHITOJHEHUSI XUMUYECKOTO
JKCIEpUMEHTa (J1abopaToOpHOro OMbITa, JIAOOPATOPHOM PAaOOTHI MO HCCIIEAOBAHUIO CBOWMCTB
BEIIIECTB, YYEOHOTO MPOEKTA);

yYMEHHsI Y4eOHOT0 COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHON U
MCCIIEZIOBATENbCKON JIEATENbHOCTH MPU PEUICHUH BO3HHKAIOMIMX MPOOJIEM Ha OCHOBE ydéra
OOIIMX MHTEPECOB U COIVIACOBAHUS MO3ULMI (0OCyKIeHUs, OOMEH MHEHUSIMHU, «MO3TOBbIE
HITYPMbD», KOOPJUHAIMSI COBMECTHBIX JACHCTBUI, ONpesiesieHne KPUTEPUEB 110 OLIEHKE KaueCcTBa
BBITIOJTHEHHOW pabOThI U APYTHE).

PeryasiTuBHbIE YHHBepcaJibHbIE YUeOHbIe 1eiiCTBHUS:



YMEHHE CaMOCTOSITEIIbHO ONPENEIATh 1EH ACSITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOKO JCATCIILHOCTH, BBHIOWPATH
HanOonee d¢deKTUBHBIE CHMOCOOBI peEIIeHUs Y4eOHBIX MW IIO3HABaTEIbHBIX 3ajad,
CaMOCTOSITEIPHO COCTAaBIISITh UM KOPPEKTUPOBATH MPEIOKEHHBIA aITOPUTM JIEHCTBUN TPU
BBITIOJTHEHUW 3aJaHUi ¢ y4ETOM TOJIYYCHHsI HOBBIX 3HAHWW 00 HM3ydaeMbIX OOBEKTaX —
BEIIIECTBAX M PEAKIIUSX, OIEHUBATH COOTBETCTBHE ITOTYYCHHOTO PE3YJIbTaTa 3asBJICHHOU 11EIH,
YMEHHE UCTIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaracMble B YCIIOBUU 3a/IaHUN.

INPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpemMeTHBIX pe3yJIbTaTOB IO OCBOCHUIO OOS3aTENILHOTO COJEPKaHUS,

YCTAaHOBJIEHHOTO JaHHOW (enepasbHON pabodeil mTporpaMMoil, BBIIEISIOT: OCBOSHHBIC
oOydJarolmyMHCs Hay4yHbIE 3HAHWUS, YMEHUS U CIOCOOBI ACHCTBUM, crenu@uyecKkue s
MpeIMETHON 0051acTu «XUMUS», BUIBI JIEATEIHLHOCTA TO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEpIpeTaIuu, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYAILIUSIX.

K xonmy oOyuenusi B 8 kjacce npeaMeTHble pe3ysibTaThl HA Oa30BOM YpPOBHE JOJKHBI
OTpaXxkaTb C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUI:

®PACKPBIBATh CMBICI OCHOBHBIX XMMHMUYECKHUX TMOHSITHUH: aTOM, MOJIEKYJA, XUMUYECKUM
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOAHAs),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsI U MOJIEKYJISIpPHAsl Macca, KOJIMYeCTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas J0Js XUMHYECKOTO 3JIEMEHTa B COCAUHEHUU, MOJIIPHBIN 00BEM,
OKCH/I, KUCJIOTa, OCHOBAHUE, COJIb, AJICKTPOOTPHUIIATEIILHOCTh, CTETICHb OKUCIICHUSI, XUMHYECKas
peakuus, KiacCcU(pUKALUS PEaKIUil: peaklud COSAMHEHUS, PEaKIMU Pa3OKEHUs, peaKluu
3aMeIeHNs, peaKIinu 00MEHa, K30- ¥ SHJO0TEPMHUUECCKUE PEAKIIUH, TETUIOBOU 3P PEKT peaKIn,
SIPO aTOMa, JICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, palyC aTOMa, XUMHUUECKasi CBSI3b,
MOJISIPHAsT M HEMOJIApHAas KOBAJEHTHas CBS3b, UOHHAs CBS3b, UOH, KaTUOH, aHUOH, PacTBOp,
MaccoBasi 107151 BelecTBa (MPOLIEHTHAs: KOHIIEHTPal1lKsl) B paCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX IMOHATHUM U TNPUMEHSTH 3TH
MOHSTUSA MPU OMMCAHUU BEIIECTB U UX MPEBPALICHUI;

®JICTIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJi€HHsS (OPMYJd BELIECTB H
YPaBHEHUN XMMUYECKUX PEaKIU;

e OTpe/ICATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTEIEHb
OKHCJICHHSI JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX, MPUHAAJEKHOCTh BEUIECTB K
OTnpeeiEHHOMY KJIACCY COSAMHEHUH 1o (HopMyiiaM, BHJI XUMHUECKOW CBSI3U (KOBAJICHTHAS U
WOHHAs1) B HEOPTAaHUYECKUX COCIUHECHHUSIX;

epackpbiBaTh cMbIch llepmogmueckoro 3akona JI. M. MenaeneeBa: neMOHCTpUPOBATH
MMOHUMAaHHE MEPUOUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX SJIEMEHTOB OT UX MOJIOKEHUS
B [lepuonnueckoii cucteme, 3aKOHOB COXPAaHEHHSI MacChl BEIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOTraapo;

®OMHCHIBATh U XapakTepu3oBaTh TaOmuunyo Qopmy Ileprmonnueckoil CHCTEMBI
XUMHYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATHUS «TJIaBHAs moArpynna (A-rpymnmna)» u «no0odHast
noarpynna (b-rpynma)», Manple U OONbIINE TIEPUOABI, COOTHOCUTH 0003HAYEHUS, KOTOPHIC
nMeroTcs B Tabnuue «llepuoandeckas cuctema xumudeckux sneMentoB J[. . MenaeneeBay ¢



YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB M 3apsj
a51pa, 0011ee YUCIIO AJIEKTPOHOB U paclpeieNIeHUe UX M0 3JIEKTPOHHBIM CIIOSM);

e K1acCU(UIUPOBATh XUMHUECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE
peaxuu (1o YUCIy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIHH BEIECTB, MO TEIUIOBOMY 3P exTy);

® XapaKTepu30BaTh (ONUCHIBaTh) OOIIME XMMHUYECKHME CBOMCTBA BEIECTB Ppa3IMUHBIX
KJIACCOB, MOATBEPIKAsi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUM;

® [IPOrHO3MPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IUYHBIX YCIOBHSIX;

® BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JOI0 XMMUYECKOTO 3JIeMEHTa 1o (opMyne COeIWHEHHs, MacCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTDH PACUETHI 10 YPABHEHUIO XUMUYECKOHN peakivy;

®[IPUMEHSATh OCHOBHBIE OIE€pAallMM MBICIUTEIbHON IEATEIBHOCTH — AHAIM3 U CUHTE3,
cpaBHeHHE, 000O0IIeHHe, CHCTEMAaTH3alHI0, KIAaCCH(PHUKAIMIO, BBISIBICHUE MPHYUHHO-
-CICZICTBEHHBIX CBSI3€M — JUId H3Yy4YEHUS CBOMCTB BEUIECTB M XUMHUYECKUX PpEaKIMM,
€CTECTBEHHO-Hay4YHbIE METOJbl IIO3HAHUS — HAOJIOJEHHE, W3MEpEeHHe, MOJEIMPOBAHUE,
AKCHEPUMEHT (peaabHbIN U MBICIICHHBIN);

ecle/IOBaTh IPaBUJIaM II0JIb30BAaHUS XMMHUYECKOM TMOCYAOH M  JIaOOpaTOpHBIM
o0Opy/ZOBaHMEM, a TakKXKe IMpaBuiaaM oOOpallleHus C BEIIECTBAaMU B COOTBETCTBHHM C
MHCTPYKLUHSMH IO BBINOJHEHUIO J1a0OPAaTOPHBIX XUMHUYECKHUX ONBITOB MO MOJYYEHHUIO U
COOMpaHUIO ra3000pa3HbIX BEUIECTB (BOAOPOAA U KHCIOPOJA), IPUTOTOBIEHUIO PACTBOPOB C
ONpEeNeNEHHOM MacCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH M IIPOBOJIUTH
XUMHYECKHE IKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEJIOYEH M KUCIOT C MOMOIIbIO
MHMKAaTOPOB (JIakMYC, peHoI(pTaIeuH, METUIIOPAHK U JIPYTHE).

K xoHny oby4yenust B 9 kJjacce mpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTb C(hOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:

®pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IHOHSTHM: XUMUYECKHW 3JIEMEHT, aTOM,
MOJIEKYyJla, WOH, KaTHUOH, AaHHMOH, IPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas peaklMs, XUMUYECKasl CBS3b,
TEIUI0BOM 3P PEKT peaklnu, MOJb, MOJISIPHBIN 00bEM, PaCTBOP, IIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsl JHUCCOLMALINSA, PEaKUUd HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OoOpaTHUMble W HEOOpaTUMBbIE PpEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peakLny, OKHUCIMTENb, BOCCTAHOBHUTENb, OKHCIEHHME M BOCCTAHOBJIICHHUE, AJIOTPOIIHS,
aM(pOTEPHOCTh, XUMHUYECKasl CBA3b (KOBAJCHTHAs, HOHHAS, METAJUIMYECKAs ), KpUCTAILIMYECKast
pemérka, KOppo3us METaJUIOB, CIUIaBbl, CKOPOCTh XWMHUYECKOH peaklUHH, NpeaeiabHO
nonyctuMas konueHntpauus 11K Bemectna;

® JUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHSATUH U NPUMEHATH 3TU
MIOHSTHS MPU ONMKMCAHUU BEILIECTB U UX MPEBPAIICHHUI;

®IICTIOJIb30BAaTh XMUMHYECKYI0 CHMBOJUKY /IS COCTaBiIeHHs (OpMYyT BEUIECTB W
YPAaBHEHU XMMHYECKUX PEAKIUH;

® OIIPEEIIATh BAJIEHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COEIUHEHUSAX
pPa3IMYHOIO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIAacCy COEAUHEHUH IO



dbopmynaM, BUJ XUMUIECKON CBSI3H (KOBAJICHTHAS, HOHHASI, METAJUTIYECKAsi) B HEOPTaHUIECKIX
COEIMHEHUSX, 3apsil MOHA 10 XUMUYECKOH (opmMmyIe, XapakTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCTMHEHUM, TUI KPUCTAJUTMYECKON PEeIIETKU KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIch [lepronnueckoro 3akona Jl. . MenaeneeBa u AeMOHCTPUPOBATH €0
MOHMMAaHHe: OMMCHIBATh M XapakTepu3oBaTh TabmuuHyro dopmy llepuoamdeckoil cuctembl
XUMHYECKUX JIEMEHTOB: Pa3IMuaTh MOHATHUS «TJIaBHAs MoArpynna (A-rpymnmna)» u «no0odHas
noarpynna (b-rpynna)», Mansle u OoJbLIME NEPUOABI, COOTHOCUTH 0003HAYEHUs, KOTOPHIE
UMEIOTCS. B NEPUOAMYECKONW Tabimuue, ¢ YUCIOBBIMU XAaPAKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB U 3apsi sapa, O0IIee YUCIIO MIEKTPOHOB U pacipeielieHue uxX
M0 DJEKTPOHHBIM CJOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHWH CBOWCTB
AJIEMEHTOB U MX COEAMHEHHI B Mpejesiax MajblX NEPUOJOB U TJIABHBIX MOATPYII € YYETOM
CTPOEHHS UX aTOMOB;

e KJacCU(UIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHMUECKHE BEIEeCTBA, XUMHUYECKHE
peakuuu (10 YUCITY ¥ COCTAaBY YYACTBYIOLIUX B PEaKI[MU BEIIECTB, [0 TEIIOBOMY 3 deKTy, 1o
WU3MEHEHMIO CTENIEHEW OKUCIEHUS! XUMUYECKHUX 3JIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIMIMEe W CHeHNUuPUIESCKHEe XUMHUUYECKHE CBOICTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, OJATBEPK/1as ONMMCaHUE MPUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

®COCTaBJIAITh YPABHEHUS AJIEKTPOJMTUYECKON JUCCOLMALMM KUCIOT, IIEJI0YEd U COJIEH,
MOJTHBIE W COKpAIIEHHBIE YpPaBHEHUS pPEaKIHMi HOHHOTO OOMEHa, YpaBHEHUS pEeaKIuu,
MOJATBEPKIAIOIINX CYHIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKAY BELIECTBAMHU Pa3JIMYHbBIX
KJIACCOB;

®pacKpbIBaTh CYUIHOCTh OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTr0 OanaHca 3TUX peaKIMii;

® [IPOrHO3MPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT MX CTPOEHMS, BO3MOXXHOCTHU
MPOTEKAHMSI XUMUYECKUX MPEBPAIICHUI B pa3IMYHBIX YCIOBUSX;

® BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JO0JI0 XMMUYECKOro 3JIeMEHTa 1O (opMyne COeIMHEHHs, MacCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUThH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKkiny;

eCcOOMIOIaTh MpaBHUia TMOJB30BAHUS XUMHUYECKOHW TMOCYIOW H  J1abopaTOPHBIM
000py/I0BaHHEM, a TAKXKE MTPaBUiIa OOpaIlleHUs C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU
MO0 BBINOJHEHUIO JIA0OPATOPHBIX XHMMHMUYECKHX OIBITOB M0 TMOJYYEHUI0O U COOUpAHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKHUCIIOTO rasa);

®IPOBOJIUTH PEAKIIMH, MOATBEP)KIAIONINE KAUYEeCTBEHHbIN COCTAaB pPa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OINBITHBIM MYTEM XJIOPHUA-, OpoMHI-, HOIUA-, KapOoHaT-, pocdart-, cunukar-,
cynbdar-, THUAPOKCHI-MOHBI, KAaTHOHbBI AaMMOHHMS ¥ HOHBl HM3YyYCHHBIX METAJUIOB,
MPUCYTCTBYIOLINE B BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

®[IPUMEHSATh OCHOBHBIE OIEpPALlMM MBICIIUTEIBHON AESATENIBHOCTH — AHAIM3 U CUHTE3,
CpaBHEHHE, 000011IeHNEe, CHCTEMATU3AIINIO, BBISIBICHUE IPUUUHHO-CIIEACTBEHHBIX CBA3EH — IS
M3Y4YECHHS CBOMCTB BELIECTB M XUMUYECKUX PEAKLIU, €CTECTBEHHO-HAYyUYHbIE METO/IbI TO3HAHUS
— HaOr0ICHNE, U3MEPEHNE, MOIETMPOBAHHE, IKCIEPUMEHT (peaibHbIN 1 MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuectBo yacoB DJIeKTPOHHBIE Buapbl nesiteJibHOCTH € yueTOM padoueit
HaumenoBanue
Ne A3TEIIOB H TeM K n (undposbie) NPOrpaMMbl BOCIMTAHUSI
OHTPOJIbHBbIE AKTHYeCKHe
n/n pn OrDAMMDL Bcero % p 5 o0pa3oBaTe/ibHbIE
ThI ThI
porp paoo pabo pecypcbl
Pa3pnea 1. IllepBoHavaiibHble XUMHYECKHE TIOHATHS
MortuBannonHass Oecena, HalpaBlIeHHas Ha
HEO0OXOIMMOCTh OCO3HaHUS B ()OPMUPOBAHUU
HOBBIX 3HAHUW; B TOM 4YHCJIE paHEe He
U3BECTHBIX; Ha  OCO3HaHWe JaedwumuTa
COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH.
HCHHOCTHOFO OTHOIICHHSA K OTCUHCCTBECHHOM
Bewectsa " bubmmorexa LIOK KYJIbTYPHOMY, HUCTOPUYECKOMY H Hay‘lHOMz
1.1 | xumuyeckue 15 1 https://m.edsoo.ru/7f4 ’ >
HaCJICOUI0, IOHUMAaHWA 3HAYCHUA XUMHUYCCKOU
peakuuu 1837c
HAyKH B JKM3HH COBPEMEHHOTO OOIIEeCTBa,
CrocoOHOCTH BIIAJIETh JIOCTOBEPHOM
uHbopMalvel 0 MepeaoBhIX AOCTHKECHUAX U
OTKPBITUAX MHPOBOM M  OTEYECTBEHHOM
XUMUH, 3aUHTEPECOBAHHOCTM B HAay4YHBIX
3HAHUSAX 00 YCTPOMCTBE MUpPa U OOIIECTRA.
PabGora ¢ wuHpOPMAIMOHHBIMH TEKCTaMHU,
MPEACTABICHUSI O COIMAJIBHBIX HOPMax u
MpaBUjaXx MEXKIUYHOCTHBIX OTHOILIEHUN B
XUMHUST — Ba)KHas KOJIJICKTHUBE, KOMMYHPIKaTHBHOfI
o0racThb KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
bubmunoreka [JOK o .
€CTECTBO3HAHUS W y4eOHO-UCCIIeI0BATEIbCKONW, TBOPYECKOW H
1.2 . 5 2 https://m.edsoo.ru/7f4
MMPaKTUYICCKOU 1837¢ Apyrux BuUAax ACATCIIbBHOCTH, TOTOBHOCTHU K
JESATEIbHOCTH - Pa3HOOOpPa3HOM COBMECTHOW JICSATEIHHOCTH
YCJIOBCKa IIPpU BbIIIOJIHCHUN y‘-I€6HBIX, IIO3HABAaTCIIbHBIX
3aj1ad, BBIIIOJIHEHUH XUMUYECKHUX
9KCIICPUMCHTOB, CO3JaHUuU Y‘IG6HLIX
IIPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHUIO



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

¥ B3aUMOIIOMOIIM B TpoIlecce 3Toil ydyeOHOM
eATEIbHOCTH, TOTOBHOCTH OII€HHMBAThH CBOE
MOBEICHUE U TIOCTYNKH CBOMX TOBapHIIEH C
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJEACTBUI MOCTYIKOB.

TpymoBoe  BocmuTanue:  (popmMupoBaHue
UHTEpeca K MPAKTUYECKOMY  M3YYEHHUIO
npodeccuit -  AeMOHCTpauus — y4eOHBIX

(GMIBMOB, BUJIEOMAaTEPUAIIOB IO MPOPECCHsIM,
CBSA3aHHBIX C XMMHEH (HampuMep: TEXHOJIOT).

Htoro no pazueny 20

Pasznen 2. Baxxneiimue NMpeaACTABUTEC/IN HCOPraHNIECCKUX BEIIECTB

Bo3nyx. Kucnopoa.
2.1 | Ilonsatue 00 6
OKCHIaX

but6mmoreka [IOK
https://m.edsoo.ru/7f4

1837c

YueOHble  3a7aud  HamnpaBlIeHHbIE  Ha
(dbopMUpOBaHHE TIO3HABATEIIEHBIX MOTHBOB,
HaINpaBlIEHHBIC HA TMOJyYE€HHUE HOBBIX 3HAHUUN
MO0 XHMHUH, HEOOXOOUMBIX IJI OOBSICHEHUS
HAONIIOIaeMBbIX ~ TPOLIECCOB U SIBJICHHIA,
MTO3HABATENIBHOM, MH(pOPMaLIMOHHON u
YUTATEIbCKOM KYJNBTYpbl, B TOM YHCIIE
HaBBIKOB  CaMOCTOATEIbHONH  paboOThl  C
y4eOHBIMU TEKCTaMH, CIIPaBOYHOM
JUTEPATypOid, IOCTYIHBIMH TEXHHYECKUMHU
cpencTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA.
dopmupoBaHme KYJBTYPBI 3JIOPOBBSI:
COOJTIO/IEHHSI TIPAaBUII 0€30MaCHOT0 0OpaIeHHS
C BEIIIECTBAMM B OBITY.

Bonopoa. Ilonstue
0 KHCJIOTaX U COJIAX

2.2

bu6mmoreka [IOK
https://m.edsoo.ru/7f4

1837c

Jluckyccust 0 3HaU€HUM XUMHUYECKOH HayKH B
KU3HU COBPEMEHHOTO oOmecTBa,
CHOCOOHOCTh BIIA/IETh JIOCTOBEPHOM
uHpopManuen 0 NepefoBbIX JOCTHKEHUAX U
OTKPBITUAX MHUPOBOM M  OTEYECTBEHHOM
XUMHUH, 3aUHTEPECOBAHHOCTb B HAy4YHBIX
3HaHUsX 00 yCTpoiicTBE MHpa u 00IIecTBa
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[lpaktuyeckass paboTa HampaBleHHas Ha
HKOJIOTHYECKHU 11eJIECO00Pa3HOE OTHOIIEHHE K

Boxa.  Pactsoper Eubmaorexa LOK MpUPOJE KaK HCTOYHUKY JKU3HU Ha 3emiie
2.3 | [lonsTHe 00 5 https://m.edsoo.ru/7f4 3} ’
OCHOBE €€ CYIIECTBOBaHUSA, IOHMMAaHUE
OCHOBAaHMSIX 1837c
IIEHHOCTH 3/10pOBOr0 U Oe3omacHoro odpasa
KU3HH.
IIpakTuky™m,  pa3BUBaIOLIUN HAaBBIKH
HaOJI0JICHUS, HAKOTUICHUS U CHCTeMAaTH3aIlun
OCHOBHEBIE KJIACCHI Bbubmmoreka ITOK ’
bakToB, OCMBICIICHUS OTbITa B
2.4 | HEOpPTaHMYECKUX 11 https://m.edsoo.ru/7f4 . .
9 €CTECTBEHHOHAYYHOH W TyMaHUTapHOM
COEeIMHEHUIN 1837¢c N
- 0o0NacTsIX TMO3HAHUS, HCCIEI0BATEIBCKON
JIeATEIIbHOCTH.
Hroro no pazneny 30 ‘

Pasnen 3. [lepuonnyecknii 3aK0H U
cBfI3b. OKNCJIUTEJHbHO-BOCCTAHOBUTEIbHbIE PeAKIHH

Hepnogmqeacaﬂ CUCTEMA XUMHUYECCKHUX IJICMCHTOB I[. HN. MenpaeneeBa. CTpoe}me aTOMOB. XHMHYECKAas

JuddepeHnupoBaHHbe 3aJIJaHUs
HaIlpaBJICHHbIE HA YMEHUE NPUMEHSTh 3HAHUS,
[lepunonnueckuit MOJIy4aeMble TPU HU3YYCHUU XUMHH, IS
3aKOH " peuieHusl 3a7ay, CBSA3aHHBIX C OKpYXarollen
Ilepnoamueckas MPUPOTHON Cpeao, JJIS TMOBBIIIICHUS YPOBHS
CI/I(ID)TCMI; bubnnorexa LIOK algoﬁofnqecxc?ﬁﬂ ’KI}[/J'ILTypBI ocoﬁaHHﬂ
3.1 7 https://m.edsoo.ru/7f4 ’
XUMHYECKHUX 1837¢ r100aJpbHOTO  XapakTepa  JKOJIOTHYECKHUX
snemento . . - npo0dsieM U MyTeill uX peuieHus] MoCpeCTBOM
Menpeneena. METOA0B XUMHH, SKOJIOTHYECKOTO MBIIIIJICHNS,
Crpoenue atoma yMEHUs PYKOBOJICTBOBAaThCS UM B
IIO3HABATEJIBHOW,  KOMMYHUKATUBHOM M
COLIMAJIbHOM IIPAKTHKE.
Huckyccus, hopMupyromas mpeacTaBIeHue O
XuMudeckas CBS3b. COIIMAIBHBIX HOpMax n npaBHIax
OKHCIIUTEIIBFHO- bubanorexa [IOK MEKIIMIHOCTHBIX OTI;{OI_HGHI/Iﬁ B KOJ‘IJ‘II)GKTI/IBC
3.2 8 https://m.edso0.ru/7f4 . ’
BOCCTAHOBUTECIILHEI 1837¢ KOMMYHUKATHUBHOMN KOMIIETEHTHOCTH B
€ peaxIuu = 00II1eECTBEHHO MOJIE3HOH, y4eOHo-

UCCIIEN0BATENIBCKOM, TBOPYECKOW M JIPYTHX
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BUJAX  JESATENbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOW COBMECTHOW JIEATEIBHOCTH
MIPU BBITIOJTHEHUH Y4eOHBIX, TO3HABATEIbHBIX
3ajaa4, BBITIOJTHCHUHU XUMHUYECCKUX
AKCIEPUMEHTOB, CO3JTaHUU y4eOHBIX
IMPOCKTOB, CTPEMJICHUA K B3aMMOITIOHWMAHHIO
¥ B3aUMOIIOMOIIM B MpoOIlecce 3TOM yueOHOMH
JACATCIPHOCTH, T'OTOBHOCTH OICHHWBATH CBOE
MOBEJICHUE U TOCTYNKH CBOUX TOBApULIEH C
MO3UIMKN HPABCTBCHHBIX W MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MMOCIEACTBUI OCTYIIKOB

but6mmoreka [IOK
Htoro no pazneny 15 https://m.edsoo.ru/7f4
1837c
bu6mmoreka [JOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f4
1837c
OBILIEE
KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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9 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbBIE Buabl 1eSTEILHOCTH € Yy4eTOM
HanmenoBanue M
Ne a31e108 M TeMm K n (uudpossbie) padoueii mporpaMMbl BOCIIUTAHHUS
HTPOJIbHbI AKTHYECKH
n/n f[pOFpaMMbl Bcero 06 po ¢ pﬁ ecxue o0pa3oBaTebHbIE
abdoThl abdoThl
p p pecypcsl
Pa3jen 1. BemecTBo 1 XMMUYecKHe peakIiun
becena HanpaBieHHast Ha OCO3HAaHUE
[IEHHOCTH JKU3HU, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 3JI0pOBBIA  00pa3
JKU3HU, OCO3HAaHWE TOCHEACTBHIA U
HosToperne 1 HENIPUATHE  BPEIHBIX  PHUBBIYC
. BIUCK
11 yriayojieHue  3HaHWH 5 1 bu6nmoreka [IOK ( (I))T e6neH1/1;1p aﬁxoronx
" | OCHOBHBIX  pa3/eyioB hitps://m.eds00.ru/741a636 | o' P ’
HapKOTHKOB, KypeHHUs),
Kypca 8 kJacca
HEO0OXOTUMOCTH coOmoeHus
MIPaBHII 06e30MacHOCTH npu
oOparieHun C XUMHUYECKHUMHU
BEIICCTBAMH B OBITY W pEaJbHOMN
JKU3HU.
becena, popmupyromiasi noHUMaHue
3HAUEHUS XUMHUYECKOW HAYKH B
KU3HH COBPEMEHHOTO  0O0IIecTBa,
CIIOCOOHOCTh BIIAJETh TOCTOBEPHOU
OcHOBHBIE 5
bubmuorexa [IOK uHdopmarmen 0 MePEIOBBIX
1.2 | 3axoHOMepHOCTH 4 .
. https://m.edso00.ru/7f41a636 | TOCTHKEHUIX u OTKPBITHAX
XUMHYCCKHUX PeaKIIHid . .
MHUPOBON M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTh B  HAyYHBIX
3HaHUAX 00 YCTpOIiCTBE Mupa U
oO1ecTBa.
becena HarpaBiIeHHAs Ha
DNEeKTPOIUTHYECKAS bu6mmoreka [IOK P .
1.3 8 1 1 . MMOHUMAaHWE 3HAYCHHUS XUMHUYCCKOU
JYICCOLIHAIIHSL. https://m.edsoo0.ru/7f41a636
HAYKH B JKU3HU COBPEMEHHOTO
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XUMHUECKUE pPEeaKLuu
B PacTBOpax

00I1IecTBa, CIIOCOOHOCTL BIAAEThH
JIOCTOBEpHOW  WHpoOpManuend o

MepeaoBbIX JIOCTHUKEHUSIX u
OTKPBITUAX MHPOBOM u
OTE€YECTBEHHOM XHUMHH,

3aI/IHTep€COBaHHOCTB B Hay‘-IHI)IX
3HaHUAX 00 YCTpOICTBE MuUpa U
oOmrecTBa .

Hroro o pasaeiy

17

Pa3gea 2. HemeTaauibl M UX COCAUHEHUSHA

JuddepenpoBantbie 3alaHus
HaIpaBJICHHBIC Ha yMEHUe
NPUMEHATh 3HAHUS, TOJTydyaeMble
NIPY U3YYEHUH XUMUH, JUTSI PEIICHUS
3aJja4, CBSI3aHHBIX C OKpYXaromei
MPUPOAHOMN cpenou, st

O6mas A
MOBBIIIEHUS] YPOBHS SKOJIOTUYECKON
XapaKTEepUCTHKA
bubmuorexa [IOK KYJbTYpbI, OCO3HAHUSI TI00aTLHOTO
2.1 | XuMHYeCKHX 4 _
https://m.edso0.ru/7f41a636 | xapakTepa IKOJIOTUYECKUX MPOOIeM
JICMCHTOB VIIA- W MYTEeH UX PEIICHHUS MOCPEICTBOM
rpynisbl. ["agoreHsl yT P pea
METOJIOB XHMHHU, IKOJIOTHUYECKOIO
MBIIIICHNUS, YMEHHUS
PYKOBOJICTBOBAThCS UM B
IMO3HABaTEILHOM,
KOMMYHUKATUBHOW M COLMAJIbHOMN
MIPaKTHUKE.
becena Ha oco3HaHHE IIEHHOCTH
O6mas YKU3HU, OTBETCTBEHHOI'O OTHOIIICHUS
XapaKTEepUCTUKA K CBOEMY
0o | XHMHYECKHX 6 bu6nmoreka [IOK 3710pOBbIO, YCTAHOBKHU Ha 310POBBIN
" | anemMeHTOB VIA- https://m.edsoo.ru/7f41a636 | oOpa3 KHU3HHU, OCO3HaHHE
rpynnel. Cepa u e€ MOCJICJICTBUI U HETIPUSITUE BPEIHBIX
COCTMHCHUS MIPUBBIYEK (ynmorpebiieHus

aJIKOTOJIsl, HAapKOTHKOB, KYypeHUs),
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HEe00XOAUMOCTH CcOOJIFOIeHUS
IIPaBUII 0e30macHOCTH npu
oOpaieHnn c XUMHYECKUMH
BEIICCTBAMH B OBITY W PEATBHOMN
JKHA3HU.

2.3

OOmas
XapaKTEepUCTUKA
XAMHYECKHX
3JIEMEHTOB VA-

rpynmbl. A3oT, hochop
U X COCTUHEHUS

bub6moreka [IOK
https://m.edsoo.ru/7f41a636

Hwuanor HaIlpaBJICHHBIN Ha
HKOJIOTHUECKH nesecooOpasHoe
OTHOIICHWE K  TIPHPOJE  Kak
WCTOYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyIEeCTBOBAHUWA, ITIOHUMAaHHUE
LEHHOCTH 3/I0POBOT0 M O€30M1aCHOT0
oOpa3a  JKHM3HHM, OTBETCTBEHHOE
OTHOIIEHHE K  COOCTBEHHOMY
buznyeckoMy U I[CUXHYECKOMY
3I0pOBbIO, OCO3HaHHE IIEHHOCTHU
coOmrofieHus] MpaBuil OE30MacHOrO
IIOBE/ICHUS npu  pabore C
BEILIECTBAMH, a TaKXKE B CUTYyalIUSAX,
YIPOXKAIONMIUX 370POBBI0 U JKU3HU
JIIOJIEN.

2.4

Ob6mas
XapaKTEePUCTHKA
XUMUYECKHUX
3JIEMEHTOB IVA-
CPYyHIBL.  YTIEpon H
KpEMHUUI u 170:¢
COCIMHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

VYuyebHble 3amaun  (popMupyromume
UHTEpeC K IIPaKTUYECKOMY
u3ydyeHuo mnpodeccuit UM Tpyna
pasIMYHOIO poja, YBAXEHHE K
TPyAy U pe3ynbTaTaMm TpPYyIOBOH
JEeSATEbHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHUS MPEIMETHBIX
3HAHUM 10 XHWMHH, OCO3HAHHBIN
BBIOOD WHIMBUIYaIbHOM
TPAaEeKTOpUHU MIPOAOIKEHHS
o0pa3oBaHus ¢ y4ETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH,
0O0IIECTBEHHBIX UHTEPECOB u
noTpebHOCTEH, YCHEIIHON



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

npodeccHoHaIbHOM 1eATETLHOCTH U
pa3BUTUS HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTh  QJaNTHPOBaThCi B
npodeccroHaIbHOM cpejie.

Hroro o pasaeiy

25

Pasne

a1 3. MeTajuibl H HX COCIMHECHUA

3.1

OO0mue CBOICTBA

MCTAJLJIIOB

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

Urposble cuTyaluy, HanpaBlICHHbIE
Ha TOJy4Ye€HHWE HOBBIX 3HAHUU 10
XUMUH, HE00XO0IUMBbIE JUISL
00BsSICHEHUS HaO0TI0JaeMBIX
MPOLIECCOB 51 SIBJICHU,
M03HABATEJIbHOMN, HTHPOPMALITMOHHOMN
U YUTATENbCKOM KYJIBTYpPbI, B TOM
YHUCJIE HABBIKOB CaMOCTOSATEIbHON
paboTel C y4eOHBIMH TEKCTaMH,
CIIPaBOYHOU JIUTEPATYPOH,
JIOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(GOPMaLIMOHHBIX
TEXHOJIOTHA.

3.2

BaxHeilinme wmeTauibl
U UX COCTUHEHUS

16

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

[IpoexTHas 3amava (opMupyromas
UHTEpEeC K OOYYCHHIO M TMO3HAHHIO,
JIF0003HATENILHOCTh, TOTOBHOCTH M
CHOCOOHOCTh K €CaMOOOpa30BaHMUIO,
MPOEKTHOM H HCCIIEIOBATENBCKOU
NESATENbHOCTH, K  OCO3HAHHOMY
BHIOOPY HAINPaBICHHOCTH W YPOBHS
00ydeHus B JaJIbHEHIIIEM.

Hroro no pazneny

20

Pazne

Ja 4. XuMHs 4 OKPYKAK0IIAs cpeaa

4.1

BemectBa u
MaTepI/IaJIBI B JXH3HU
yeJnoBeKa

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

TBopueckass paboTa HamnpaBlICHHAs
Ha TIPEJICTABICHUS O COIMAIBHBIX
HOpMax n ImpaBujax
MEKJIMYHOCTHBIX ~ OTHOIICHUH B



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KOJIJICKTHBE, KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOH, y4eOHO-
MCCIIEIOBATENILCKOM, TBOPUECKOW W
IpYTHMX  BUAAX  JESATEIBbHOCTH,
TOTOBHOCTH K  pa3HooOpa3HOU
COBMECTHOW  JESATEIBHOCTH TP

BBITIOJTHCHUH y4eOHBIX,
MO3HABATEIHHBIX 3ajady,
BBITIOJTHCHUH XUMHUYECKHIX
HKCIIEPUMEHTOB, CO3TaHUU YUSOHBIX
IIPOEKTOB, CTpeMJICHUS K
B3aMMOIIOHUMAaHUIO u

B3aMMOIIOMOLIM B IIpoliecce 3TOU
yueOHOI e TeNbHOCTH, TOTOBHOCTH
OLICHMBaTb CBOE IIOBEJCHHE U
IIOCTYIIKM CBOMX TOBapulleu ¢
MO3ULIMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C  y4€TOM  OCO3HaHUA
NOCJIEICTBUM MTOCTYIIKOB.

Hroro no pasueny 3

PezepBHOE Bpems 3 bubnumoreka [LIOK
https://m.edso0.ru/7f41a636

OBIIEE  KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a636

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
HNPOLECCA
OBA3ATEJ/IbBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

 Xumus, 9 wmacc/ Pymsutuc I'.E., ®enpaman @D.I'., AxkuuonepHoe 00111€CTBO
«M3patenscTBO «lIpocBenienue»

 Xumusa, 8 xmacc/ Pymutuc I'.E., ®enpaman @.I'., AkmnuoHepHoe OOIIECTBO
«M3narensctBO «IIpocBenieHney

o Xumusi, 9 kmacc/ Pymsutuc T.E., ®enpaman @D.I., AknuoHepHOE 0O0IIECTBO
«M3narensctBO «IIpocBemenne

o Xumusi, 8 kimacc/ Pymsutuc T'.E., ®enpaman @D.I'., AkuuoHepHOe 0OIECTBO

«31aT€abCTBO «HpOCBeH_[eHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U
PECYPCbBI CETU UHTEPHET

I'ocynapcTBenHas oopazoBatenbHas iathopma «POIIy - https://resh.edu.ru/

bubmoreka matepuanoB ®I'HC «Mos mkonay» - https://myschool.edu.ru

bu6mmoreka IIOK - https://m.edsoo.ru/
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