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INOACHUTEJIBHAA 3ATINCKA

[TporpammMa o XMMHH Ha YPOBHE OCHOBHOT'O 001IIeT0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHLEIIMU MpernofaBaHus y4eOHOro MpeaMmera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaterud oOydeHus,
BOCIIUTAHHUST M Pa3BUTHA OOYYaIOIIUXCA CPEACTBAMH YUeOHOTO MpEaMeTa, YCTaHABIMBAET
o0s3aTenbHOE PEIMETHOE COoepKaHue, MpeaIycMaTpUBaeT paclpeiesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
U3YYEHHUS XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPHU MPEIMETHBIX CBSA3€H, JOTUKHU y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM O0yYeHHS XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33pEHHUs 00yUaroIIerocs, ero
MPEJICTAaBICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealnu3aliid BO3MOXKHOCTEH JJisi caMmMOpa3BUTUS U (OpPMHUpPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOrO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K TMPHUPOJAE, K UEIOBEKY, BHOCHT CBOM BKJaJ B D3KOJOrMdyeckoe oOpa3oBaHuE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 00OecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOM HAyKW XMMHUH Ha ONPEACIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUUECKONH XUMHUU U
HEKOTOPBIX OTAETbHBIX 3HAUUMBIX MOHSATHIH OPraHu4ecKOil XUMHH.

CrtpykTypa coaep:KaHMsl POrpaMMbl IO XUMHH copMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
JJIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3T CUCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 110 NPUHIUIY IOCIEAOBATEIBLHOIO Pa3BUTHUS 3HAHMM HAa OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHSI U BO3MOXHOCTEU
IPAaKTUYECKOI0 MPUMEHEHUS U MOJyYEHHS N3y4aeMblX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH HaydyHOM KapTUHBl MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAaHUIO U METOJIaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpu n3yyeHnH XUMUN IPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XMMUYECKOI HayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHWN — BaXHEWIHMX (DAaKTOB, MOHSATHHA, 3aKOHOB M TEOPETHUECKUX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON M yu4eOHO-HCCIIEIOBATEILCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoOBaHUE WHTEILICKTYATbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHuf,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE AJIs1 PA3IMYHBIX BUIOB JESTENBHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUM XHMHH, TNPUMEHATh HMX MpH pelieHuH mpobieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBOM JEATENBHOCTH B LEISIX COXPAHEHHMS! CBOETO 370POBbSl M OKPYXKaroIleW MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajJbHEUIIero 00yueHus..

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



BOCIIUTATEJIbHBIA KOMIIOHEHT COJAEP)KAHUSA PABOYEN NPOT'PAMMBI

BocnurarenpHblii mOTEHHMANT NIpeaMera «XHMHS» PEaIn3yeTcsi B COOTBETCTBUU C
OCHOBHBIMM HAIPaBJIEHUSIMU BOCIUTATEIbHOM JAEATEIBHOCTH U B COOTBETCTBUU C
[Iporpammoii Bocintanusgs MKOY byruunckas COILL.

Ypoku XUMHUU TPU3BaHbl pelIaTh 3a7a4un 00y4eHUs], ONpeeIEHHbIE TOCY1apCTBEHHON
IIPOrpaMMoOii, ¥ 3a/1a4yil BOCIUTAHUS JUYHOCTH MOJAPACTAIOLIETO ITOKOJIEHNS B HEPa3pbIBHOM
€UHCTBE.

Peanuzanus negarornyeckuMu paOOTHUKAMU BOCIHMTATEIBHOTO IOTEHIMAIa YPOKOB
XUMUH MIPEANOIIAraeT Cleayromlee:

- YCTaHOBJICHHE JOBEPHUTEIbHBIX OTHOIICHUWH MEXIYy IeJarori4eckuM pabOTHHUKOM U
00y4JarmuMucs, ClIOCOOCTBYIOMIMX MO3UTUBHOMY BOCHPHUATHIO O0y4YaroUIMMUCS TpeOOBaHUN U
IpOChO MEJarorMyeckoro pabOTHUKA, NPUBJICYEHUIO UX BHUMAHUS K 00CYKJAaeMOW Ha YpOKe
uH(pOpMaIliY, aKTUBU3AILIMU TI03HABATEILHON e TeNbHOCTH;

- moOy>kaeHne 00yJarmuxcs CoOM0IaTh Ha YPOKe OOMICTIPHHATHIE HOPMBI TIOBEACHUS,
npaBwiia OOIIEHUS CO CTapmiuMu (MeAarorndyecKuMu pabOTHHUKAMU) U CBEPCTHHKAMU
(oOyuaromMUMHCs ), MPUHIUTIB y4eOHOW TUCIUIUIMHBI M CAMOOPTaHU3AIUH;

- IPUBJICUEHUE BHUMAHUS 00y4aroNIXcs K IGHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBIICHHUI, OpraHu3alus uX paboThl ¢ TOTYyYaeMOi Ha YpOKe COIMAIBHO 3HAYMMOM HH(OopMaIien
— WHULUUPOBAHUE €€ OOCYXJCHUS, BBICKA3bIBAHHUS OOYUYAIOUIMMUCS CBOEr0 MHEHHUsS IO €e
MIOBOJLY, BEIPAOOTKH CBOETO K HEi OTHOIICHWS,;

- HCIIOJIb30BaHUE BOCIMTATEIBHBIX BO3MOXKHOCTEH cCOnIEp)KaHHs y4eOHOro mpeamMera
yepe3 JEMOHCTPAIUIO O0Yy4aromuMcsl TPUMEPOB OTBETCTBEHHOI'O, I'Pa)XIaHCKOTO TOBEICHUS,
MIPOSIBJIICHUST YEJIOBEKOIOOUS U TOOPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB
JUIS YTE€HUS, 3a]1a4 JJIs pelIeHus], TPOOJIEMHBIX CUTYAIM 1 00CyX/IeHUs B KJ1acce;

- TNpPUMEHEHUWE Ha YpPOKE HHTEPAaKTUBHBIX (opM paboTbl C OOy4arOUMMUCS:
UHTEJUIEKTYaJbHBIX WIP, CTUMYJIMPYIOUIMX I103HABAaTEIbHYI0 MOTHBALMIO OOYyUYaroIIMUXCS;
JUAAKTHYECKOr0 TeaTpa, I MOJIyYeHHbIE Ha YpOKE 3HaHHUS OOBITPBHIBAIOTCS B TeaTpalbHBIX
MIOCTAaHOBKAX; JUCKYCCUH, KOTOpbIE JAlOT OOYYaroIUMCS BO3MOXKHOCTb HPHUOOPECTH OMBIT
BEJICHUS] KOHCTPYKTUBHOTO JUAJIOTa; TPYNIIOBOM pabOThl MM pabOThl B Mapax, KOTOpPbIE y4yaT
KOMaHHOH paboTe U B3aUMOJICHCTBHUIO C IPYTUMU JIEThMH;

- BKJIIOYEHHE B YPOK UTPOBBIX MPOIENYpP, KOTOPbIE IOMOTAalOT MOJAECpKATh MOTHBALUIO
00yYaroImuxcst K MoJIy4eHHIO 3HAaHUH, HaJJa)KUBAHHUIO TIO3UTHBHBIX MEXIMUYHOCTHBIX OTHOIICHUH
B KJIacce, TOMOTaloT YCTaHOBIIEHUIO TOOpOXkKenaTenbHON aTMochepsl BO BpeMs ypoKa;

- opraHuzaius medcTBa MOTUBUPOBAHHBIX M 3PYAMPOBAHHBIX OOYYArOMIMXCS HAl HX
HEYCMEBAIOIIMMH  OJHOKJIIACCHUKAMHU,  JIAIOLIET0 KM  COLUMAlIbHO  3HAUMMBIA  OMBIT
COTPYJIHUYECTBA U B3aUMHOMN IIOMOIIIH;

- WHUIMHUPOBAHME U MOJJIEP)KKA HCCIENOBATENIbCKON EeSTeNbHOCTH OO0ydYaromuxcs B
paMKax pealn3allid UMHU WHJIMBHUIYaJbHBIX W I'PYNIOBBIX HCCIIEN0BATEIBCKUX MPOEKTOB, YTO
JacT oOydarolUMCSi BO3MOXHOCTb IMPUOOPECTH HAaBBIKM CaMOCTOSITENIBHOTO — pElIeHUs
TEOPETUYECKON NPoOIeMbl, TeHEPUPOBaHUS U 0POPMIICHHSI COOCTBEHHBIX UJIEH, YBAKUTEIBHOTO
OTHONIIEHUSI K YYXHM HAesaM, OpOpMIEHHBIM B paboTax Jpyrux HccienoBaTenel, HaBbIK
nyOJIMYHOTO BBICTYIUICHUS ME€pe]] ayUTOpUEi, apryMEHTUPOBAaHUS M OTCTAMBAHUS CBOCH TOUKU
3peHusl.

PesynpTaThl enuHCTBa Y4eOHOH M BOCHHUTATEIBHOM NEATEILHOCTH OTPAXXEHBI B paszese
paboueii mporpaMMbl «JIMUHOCTHBIE pe3yibTaThl U3y4eHHUs yuyeOHOro mpeamera «XHMHs» Ha
YPOBHE OCHOBHOT'O O0ILIEro 00pa30BaHUI».



COJEPKAHUE YYEBHOI'O ITPEJIMETA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posnb XUMHU B KU3HM 4Y€JIOBEKAa. XHMMHSI B CUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeulecTB. [lonsTue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BenecTBa U cMecu. CriocoObl pasielieHust cMecei.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHWMHUYECKHUX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCTUHEHHH.

KonunuectBo BemectBa. Moabs. MonsipHast Macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U
Yyucia CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€Tel mo ¢hopmynaM XUMUYECKUX COCTUHEHUM.

dusznueckue M XUMUYECKHE SIBICHUSA. XHMHUYECKas peakuuss U e€ NpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XMMUYECKUX PEaKIuid
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYII0H, mpaBuiaMu paboThl B JabopaTtopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEILIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHUH, HaOIt01eHNe
W OINKMCaHWE TPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHUAOM Oapus, paznoxkenue ruapokcunaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (ll), usydenwe crocoOoB
pa3ienieHuss CMeceil: ¢ MOMOIIBI0 MarHuTta, (GUIbTPOBaHHE, BHIApUWBAHUE, AUCTUILIALNA,
xpomarorpadusi, TPOBEACHHE OUYMUCTKH TOBAPEHHOW coyM, HAOMIOJIEHHEe | OIHMCAHHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kuciopon — 371€MEHT U MPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Okcunpl. Ilpumenenue xucimopona. CrocoObl MOMydeHHsS KHCIOpoJa B JabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOpO/ia.

TemnoBoit >pdexT XUMHUYECKOW peakluu, TEPMOXHUMHUYECKHE YpPaBHEHHS, OK30- H
SHIOTEPMUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »smemMeHT W mpocTtoe BemiecTBO. HaxoxkaeHwe Bojgopoda B TMPHUPOJE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cporcTBa BoAbl. Boma kak pactBopurenb. PactBopbl. HackleHHble u
HEHACBIIICHHBIE PAcTBOpPBI. PacTBOpMMOCTH BellecTB B BOJe. MaccoBasi J0Js BELIECTBA B
pacTtBope. XuMHueckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoze. 3arpsa3HeHUEe MPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanmss nHeoprannueckux coeaunennit. Oxcunpl. Knaccudukanus OKCUAOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCcHA0B. DU3MUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaoB.



OcHoBanus. Knaccudukaius OCHOBaHWM: MENOYM W HEPACTBOPUMBIC OCHOBAHUSL.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenknarypa cosieil. @u3ndeckue U XUMUYECKHe CBOWMCTBA cojied. [lonmydyenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEIEICHUE COACPkKAHMsI KUCIOPOa B BO3AyXe, MOJIydeHrue, COOupaHue,
pacrmo3HaBaHWE W HM3yYEHUE CBOWCTB KHCIOPOJa, HAOIIOJCHHE B3aMMOJCUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OIHUCAHWE WX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOMCTB Bojopona (ropeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOM MacCOBOM JO0JIEHW PpPacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOII0/ICHUE M3MEHEHUSI OKPAaCKH WHIMKATOPOB B PACTBOpPAx KHUCIOT U INEJIOYeH, M3ydeHue
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIIeHHE IKCTIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Baxuenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

IMepuoauueckuii 3akon u Ilepuoanyeckasi cucreMa xummuuyeckux djiemenros /. U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple MOMBITKM KJIacCUPHUKAIMU XHUMHUYECKUX »dieMeHToB. lloHaTne o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. llepuommueckass cucrema xuMudeckux oanemeHtoB J[. .
MenneneeBa. Koporkonepuognas u JuuHHONepuonHas ¢opmbl [leprogudeckoit cUCTEMbI
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX dAnep. HM3oromsl. OnekTponbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX dyieMeHTOB [lepuoaudeckoii CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJiiyca aTOMOB XMMHUUYECKHX AJIEMEHTOB, METAJUTHYECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TpynnaM U NepHoIaM.

3nauenue [lepronnueckoro 3akona u [leprognyeckoit cHCTEMbl XUMHUYECKUX JIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumu4deckasi — CBS3b. KoBanentnass ~ (mosisipHass ¥ HEMOJIApHAsi)  CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus. OKHCINTEIBbHO-BOCCTAHOBUTENbHBIE — peakuuu. IIponeccer
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

M3Y4YeHHE OOpa3IOB BEIIECTB METANIOB M HEMETAIUIOB, B3aMMOJCHCTBHE THAPOKCHIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Meostcnpeomemmnuwie ceasu



Peanu3arust MeXpeIMETHBIX CBS3€H NP U3yUYEHUU XUMHUU B 8 KJ1acce OCYIIECTBISIETCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX IOHATUH, TaK W TOHATHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOme ecTecTBEeHHO-HAYYHBIC TOHSATHS: HAYYHBIH (DaKT, THIIOTE3a, TEOPHsI, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  IKCIEPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHHUE, MOJICITb, SIBIICHUE.

@dwu3uka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUI, H30TOIBI,
pPalMOaKTUBHOCTh, MOJICKYJa, SJCKTPUYECKUN 3apsij, BEIIECTBO, TelO, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdhepa, MHHEpadbl, TOPHBIE TOPOJIBI, IMOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJHEIC PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKIusi

[lepnonnueckuit 3akoH. llepuommueckas cucrema xumudeckux oannementos J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COCAUHEHHH B COOTBETCTBUHU C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoii cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUAbl XMMHUYECKOM CBSI3M. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKHM M BHUAA XMMHUYECKOH
CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPraHWYECKMX BeIIEeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanys XuMUYeCKUX peakuil Mo pa3IuyHbIM MPU3HAKaM (110 YHUCITY U COCTaBY
YYacTBYIOUIMX B pEaKIUH BELIECTB, IO TemIoBoMYy 3(QQeKTy, Mo H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacCTHIO KaTajuu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsTre o ckopocTn xuMHuueckoil peakuuu. [loHstrue o0 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanu3e. lloHsarne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OaJlaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHUE YpaBHEHHH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 2MEKTPOIUTHUECKON NUCCOLMALMN. DIEKTPOIUTH U HEANEKTPOIUTHI. KaTnoHsl,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pa3IMYHbBIMU BHJAAMHU XHUMHUYECKOH CBS3U.
Crenenp qucconnaui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu noHHoro ooMeHa. YCloBUS IPOTEKAaHUS peaKIMii HOHHOrO OOMEHa, MOJHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
MpEeJCTaBICHUH 00 3IEeKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenn:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMUYECKUX BEIIECTB —
METaUIOB W HeMeTawioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(akTOpOB, UCCIEI0BaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BELIECTB, MpoLEcca AUCCOLMALUN
KHUCJIOT, IIEJIOYe M cojeil (BO3MOKHO HCIIOJIb30BAaHME BHJEO MAaTEPUAIOB), NPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TMPHU3HAKK MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHUE



ocajZika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEaKUUi (rOpeHue, peakiu pa3joXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIBIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTanibl 4 X cOeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTM CTPOEHHUs aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHue M (PU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha NpuMepe xJopa (B3auMOJEHCTBHE ¢ MeTalllaMH, HeMeTaJlJIaMH,
menoyamu).  XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyYCHHE,
npuMeHeHue. JlefcTBre XJiopa U XJI0pOBOIOPO/Ia Ha OpPraHn3M vesloBeka. BaxHelmue Xaopu sl
U MX HaXO0XJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHMS AaTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKAIMN KUCIOpOJa U cepbl. XUMHUYECKHUE CBOICTBa
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMpPENCTaBHTENS Kiacca KHUCIOT W Crenuduueckue). XUMHUYECKHE pPEeaKIuy,
Jekallie B OCHOBE HPOMBIIICHHOTO croco0a MosiydyeHus: cepHoil KucioTbl. Ilpumenenue
cepHOii KucIoThl. COJIM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOKAM, 3arps3HEHHE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OObmass xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Hpupoie, (HU3UUECKue u
XUMHYeCKHe cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero Gu3n4eckue U XHMUIECKHE
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMOJydeHHE,
¢u3nyeckne M XUMHUYECKHME CBoOicTBa (0OIIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBbI M BOMOEMOB). Pocdop, amioTpomnHble MOIU(DUKALMU
doctopa, ¢pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

Obmas xapaktepuctuka 31eMeHTOB IV A-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIINH, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOrusa. KpyroBopot yrieposa B mpupo/ie.
Oxcuapl yraepona, ux GpuU3NUecKue U XMMUYECKHe CBOWMCTBA, JICHCTBHE Ha KUBbIE OPraHU3MBI,
NOJyYeHHE U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHME W XUMHUYECKHE CBOMCTBA, MOJy4YeHHWE W TpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAWLUHE,
MIPOMBITIJIEHHOCTH U CEITLCKOM XO35HCTBE.

IlepBoHauabHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KAaK O COCJMHEHUSX Yriepoja
(MeTaH, 9TaH, ATWUJIEH, AalETUJIEH, ATAaHOJ, IJMLEPHH, YKCycHas kuciaora). IIpuponHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNepepaboOTKu
(6eH3uH), UX POJb B OBITY M MMPOMBINUICHHOCTH. [I0HATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HHM YelOoBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHMUYECKUX COECAMHEHU.

Kpemuuii, ero ¢usuueckne M XHMMHUYECKHE CBOWCTBA, IOJY4YEHHE U TPUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpexacraBieHuss o0 okcume kpemuus (1V) u



KpeMHHUEBOM kucioTe. CUIIMKATHI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHeime
CTPOUTENIbHbIE MaTepHualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGiembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEJHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COISIHON KHUCIOTHI, TPOBEACHHE
KAYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3N4YeCKue U XUMUYECKHE CBOMCTBA T'aJOTC€HOB M MX COCAMHEHUH (BO3MOXHO
HCIIOJIb30BaHUE BHUACOMATEpUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJOpUAOB (TajJOoreHUI0B),
O3HaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOTUHEHUSMH (BO3MOXHO HCIOJB30BaHUE
BUJICOMATepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha Cyib(paT-uOH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M MX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (PochHOpPHBIX ynoOpeHui,
[OJlyueHUe, coOMpaHue, paclo3HaBaHUWE W U3YYEHHE CBOMCTB aMMHaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUs U Qocdar-uOH U U3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHne, COOMpaHue, pacrio3HaBaHHE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE I[PU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHME C MPOAYKIUEH
CUJIMKATHOM INPOMBIIIIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 33Jad 1o Teme «BakHelmue
HEMETAJUIBI U UX COCTUHEHUS.

MeTaJuuibl M UX COCIMHEHUS

OOmiast XapakTepuUCTUKa XUMHMYECKHX 3JIEMEHTOB — METaJUIOB Ha OCHOBaHUM HX
nonoxxkenus B [lepuonnueckoit cucreme xumudyeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTajuioB. MeTaludeckas CBs3b M METaJNIMYEcKass KpUCTauIndecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHUM wMertamioB. dusnueckue W XUMHUECKHE
cBoiicTBa MeTayuioB. OO1Me crocoOsl mosyyeHust MetamioB. [IoHsATHE 0 KOPPO3UM METANJIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uH. CiiaBsl (CTalb, Yyr'yH, AIOpaTlOMUHUN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

[Ilesrounble METAUIBL: MOJOKEHHUE B Ilepuoanyeckoll cucTeMe XMMHYECKUX JJIEMEHTOB
. 1. MeunpneneeBa, CTpOCHUE X aTOMOB, HaXxOKJeHUE B npupoze. Puznueckue U XMMUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[IlemoyHO3eMeENBbHBIE METAUIBI MATHUW W KajabUui: mosoxkeHue B llepuogmueckoit
cucreMe Xxumudeckux sjeMeHToB JI. 1. MeHnneneeBa, CTpoeHHE UX aTOMOB, HaXOXKIEHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M KajblMs. BakHeimme coennHeHus
KablMs (OKCUI, THIPOKCH, COH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenune B Ilepuonnueckoil cucreme xumudeckux snemeHTtos I, .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B npupoae. Pusznyeckue U XUMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: nonoxenne B Ilepumonunueckoir cucrteme xumuueckux jsnemento JI. M.
MenneneeBa, CTpOEHHUE aTOMa, HaxOXAeHUE B mpupoae. Ouznueckue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u comu skenesa (I1) m xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o0pa3llaMd METaJUIOB U CIJIaBOB, MX (PU3NYECKUMH CBOMCTBAMH,
U3Y4YEHHUE PE3YJIbTaTOB KOPPO3UM METAJJIOB (BO3MOXHO MCIIOJIb30BaHHE BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUAA KaJbIMs U HATPHUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE



BUJIEOMATEPHAIIOB), MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIEccCa TOPEHHs >Keje3a B
KUCIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHHE U ONMKMCAHHUE MPOIECCOB OKPAIIMBAHUS IIAMEHH MOHAMH HATpUS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWIe METallyIbl U UX COCIMHEHUS.

XuMHUS U OKPYKAKIIas cpeaa

BemectBa 1 MaTepuaibl B MOBCEIHEBHOM KU3HM 4elloBeKa. be3ornacHoe ucnoib30BaHuE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPABJICHUSIX.

XuMuYeckoe  3arps3HEHHE  OKpyKaroled  cpenbl  (mpefenbHas — JIOMyCcTUMas
KOHIIEHTpanus Bemects, naiee — [1/1K). Ponb xumun B petieHun 3KOJIOTHYECKUX TPOOIIEM.

Xumuueckuii 3xcnepumenm:

n3y4yeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIE MaTEPUATIbI).

Mescnpeomemmnuie ceasu

Peanuzarust MeXIpeIMETHBIX CBS3EH MPU M3YyYEHUN XUMHUH B 9 KJlacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ACIIBHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmue ecTeCcTBEHHO-HAyYHBIE TOHSATHUS: HAyudHbI (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3, CUHTE3,  Kiaccudukanus, NEPUOJANYHOCTh,  HAOJIOACHHWE,  JKCIICPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

dusnka: marepus, aroM, OJEKTPOH, MIPOTOH, HEHUTPOH, HOH, HYKIHWJ, HW30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUYECKHH 3apsi], MPOBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMmETKa, CIJaBbl, (U3UUYECKHUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJHIIE.

buonorus: ¢gorocunres, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEpATbHBIE YIOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpallbl, TOPHBIE TMOPOJbI, TOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

IHINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JlugHOCTHBIE pE3yNbTaThl OCBOEHUS TPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUS
JIOCTUTAIOTCS B X0JIe O0YYeHHs] XUMUU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAWIIMOHHBIMA  POCCUMCKUMHU  COIMOKYJIBTYPHBIMH W  JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBHJIAMU M HOpPMaMU TOBEJIECHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITMATN3AIINNA 00yUJaIOIUXCSI.

JIM4HOCTHBIE pPE3yJbTaThl OTPAXKAIT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlM{ M paCHIMpPEHUE OMbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) naTPpHOTHYECKOT0 BOCTTUTAHUS:

® [ICHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUYHOMY
HACJICTUIO, TIOHUMaHUs 3HAYCHHUS] XUMHUYECKONH HayKU B KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIJIAJETh JOCTOBEpHOW HHGMOpManueld O MepeloBbIX AOCTIKEHUAX W



OTKPBITUSAX MHUPOBON U OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX
00 ycTpolicTBe MHpa 1 00I1eCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTAaBICHUS O COLMAaJIbHBIX HOPMAaxX W MpPaBWIAX MEXKIMYHOCTHBIX OTHOUICHHH B
KOJIJICKTHBE, KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOU, y4deOHO-
UCCIIEIOBATENILCKOM, TBOPYECKOW U JPYrUX BUAAX JEATENbHOCTH, T'OTOBHOCTU K
pa3sHOOOpa3HON COBMECTHOM JESITEIBHOCTH MPH BBIMOJIHEHUH Y4EOHBIX, MTO3HABATEIBHBIX
3aa4, BBINOJHEHUM XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHMHM YYE€OHBIX IPOEKTOB,
CTpeMJICHHSI K B3aMMOIIOHUMAHHIO ¥ B3aWMOIIOMOINM B TMPOIECCe OTOM Yy4eOHOM
JESITEIbHOCTH, TOTOBHOCTU OLICHUBATh CBOE MOBEACHHUE U MOCTYIKU CBOMX TOBapHILEH C
MO3UIMN HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS IOCIEACTBUN TOCTYIKOB;
3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  MPEJICTaBICHMs] O  BEIIECTBE M  XMUMHYECKOM  peakuuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIFOIINE OCHOBY IS
MOHMMAHUA CYIIHOCTH HAy4YHOM KapTUHBI MHUpa, MPEICTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPObI, B3AUMOCBS3AX YEJIOBEKA C MPUPOAHON CpenoH, O
POJIU XMMHUU B IO3HAHUM ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHBBI, HAlpaBJICHHbIE HA IIOJyYEHUE HOBBIX 3HAHUN IO XUMUH,
HeoOXOouMbIE JJIsl OOBSICHEHMSI HA0JII0/IaeMBbIX MPOILIECCOB U SBJICHUH, [T03HABATEIbHOM,
MH(OPMALIMOHHON M YUTATENbCKOM KYIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIbHOM
paboThl ¢ yueOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPATypOM, AOCTYINHBIMU TEXHUUYECKUMU
cpeacTBaMu MH(GOPMAITMOHHBIX TEXHOIOTHIA;

WHTEpPEC K OOYYEHHWIO W TO3HAHUIO, JIIOO03HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M MCCIEN0BATENbCKOW JEATEIbHOCTH, K OCO3HAaHHOMY
BbIOOpY HANpaBIEHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIBTYPBI 3/10POBbSI:

OCO3HAHHWE LEHHOCTU JKM3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTQHOBKHM Ha 3/I0POBBbII 00pa3 *KM3HH, OCO3HAHUE MOCIEJICTBUM M HEMPUSATHE BPEIHBIX
npuBbIYEK  (YyNMOTpeOJIEHHUsI  alIKOrojisi, HApKOTUKOB, KYpPEHMs), HEO0OXOJWMOCTH
coOJTIOIEHHSI TTPaBHJT GE30MIACHOCTH MPH OOpAIeHUH C XUMHUYECKUMH BEILIECTBAMU B OBITY
Y pEaJbHOM KU3HU;

5) TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil U Tpya pa3IuyHOro poja, yBaXeHHe K
TPYAy U pe3ylnbTaraM TPYIOBOM IESATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE MPUMEHEHHS
NOpPEIMETHBIX 3HAHUH MO XWMHUHU, OCO3HAHHBIM BBIOOP WHAMBUIYAIBHOM TpPaeKTOPUH
MPOJOHKEHUsI 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMMHUH,
OOIIIECTBEHHBIX ~ MHTEPECOB W  MOTPEOHOCTEW, yCHemHoW  npodecCHOHaIbHON
NEeSTENIbHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHHUI, TOTOBHOCTb aJalTHPOBAThC B
npodeccnoHaIbHOM cpere;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHUECKH I11eJIeCO00pa3HOoe OTHOIIEHHE K MPHPOJIE KaK UCTOUHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMSA, MOHMMaHUE IIEHHOCTH 3/0pOBOro M Oe3omacHoro obpasa
JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY U TCHUXUYECKOMY
3I0pOBBIO, OCO3HAHWE IEHHOCTH COOJIOACHUS MpaBUI OE30MacCHOTO MOBEICHUS IPH
paboTe ¢ BeliecTBaMu, a TAakXKe B CUTYaIUIX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;
CHOCOOHOCTH TPUMEHSTHh 3HAHMS, IMOJydaeMble MPH H3YyYCHUH XUMHHM, IS PEIICHUS
3aa4, CBSA3aHHBIX C OKpYXKAloLEd IPUPOJHOM CpEeNoH, M IIOBBIIICHUS YPOBHS
9KOJIOTHYECKOHN KYJIbTYpbl, OCO3HAHUS II100aIbHOT0 XapakTepa SKOJIOTHUYEeCKUX IpobiieM U
IyTE€Hd UX PELIEHUs MOCPEACTBOM METOI0B XMMHH, 3KOJOTMYECKOTO MBIIUIEHUS, YMEHHUS
PYKOBOJICTBOBATbCSA UM B ITO3HABATENIbHON, KOMMYHUKAaTUBHOM U COIIMATILHOM MTPaKTUKE.



METAIIPEJIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMeTHBIX pe3ylIbTaTOB BBIICISIOT 3HAYUMBIC JJIs (HOPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHSATHS (3aKOH, TEOPHS, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MpoIIeCC, SKCIEPUMEHT U JAPYroe.), KOTOPhIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peaMeTax | MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEIICTABICHHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJIbHbIC Y4cOHBIC NCHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHUKATHBHBIC, PETYJSATUBHBIC), KOTOpbIlE 00ecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM eI TEIIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

® YMEHHS MHCHOJB30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUSI TPU OCBOCHHHM 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKMX IOHATHUH (BBIICTATH WX XapaKTepHbIE TNPU3HAKH,
yCTaHaBIWBATh B3aUMOCBS3b C JIDYTUMH TIOHSATHUSMH), HUCIIOJIB30BATh TOHATUS JIA
OOBSICHCHHUS OTIEIbHBIX (DAKTOB W SBJICHUH, BHIOMpPATh OCHOBAHUS W KPUTEPHUH IS
KIIACCU(UKAIMKM XWUMHUYCCKUX BEHIECTB M XWMHUYECKUX pEaKIWi, yCTaHABIUBATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3W MeXAYy OOBEKTaMU W3Y4YEHHs, CTPOUTH JIOTUYECKHE
paccyxnenus (MHAYKTUBHBIC, JACIYKTUBHBIC, 110 AaHAJIOTWH), J€JaTh BBIBOABI H
3aKIIIOYCHUS,

e yMEHHE NMPUMEHATH B MPOIECCE MO3HAHUS MOHATHS (TPEAMETHBIC ¥ METalpeMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIN, UCIIOJIb3yeMbIe B XUMHUH, MPE0OPa30BHIBATH IITUPOKO
NpUMEHSEMbIE B XHMHH MOJIEIbHBIC TPEICTABICHUS — XHWMHUYECKHH 3HaK (CHMBOJI
JJIEMEHTA), XUMHUYecKas (GopMylia U YpaBHCHHE XUMHUYECKOW PEAKIUU — TPU PEIICHUN
yueOHO-TT03HABATENbHBIX 33/1a4, C YUETOM 3TUX MOJEIBHBIX MPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MTPU3HAKU N3YyYAEMbIX O0BEKTOB — XUMHUECKUX BEIICCTB
U XUMUYECKUX PEaKIIMil, BBIBISATH OOIIUME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHBIC
CBSI3U U IPOTUBOPEYHS B U3YYAEMBIX MTPOIIECCaX U SBJICHUSX.

Ba3oBble ucciiegoBaTeIbCKHeE JeHCTBHS.

® YMEHHE HCIOJh30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHUS, a
TaKk)ke B KAaueCTBE OCHOBBI A (DOPMHUPOBAHHS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYK/ICHHII;

e TpHOOpETeHHE OMBbITa MO TJIAHUPOBAHHUIO, OPTaHU3allUd M TMPOBEIACHUIO YUYEHUUYECKUX
OKCIIEPUMEHTOB, yMEHHWE HaOJIIoJaTh 3a XOJOM  MpoIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATH €T0 Pe3yNnbTaT, POpMyIUpOBaTH OOOOIIEHHS U BBIBOJBI 1O pe3yjbTaTaM
MPOBEAEHHOTO OIBITA, HCCIEOBAHUS, COCTABIISITH OTUET O MPOACIaHHON padoTe.

Pabora ¢ nnopmanmeii:

® yYMEHHE BHIOMPATh, AaHATU3UPOBATH M HHTEPIPETUPOBATH MH(GOPMAIIHIO PA3IMYHBIX BUIOB
u (popMm mpeACTaBICHUS, TMOJYYaeMyH0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMMYJISIPHAS
auTepaTypa XUMHUYECKOTO COJEpXaHHs, CIpPaBOUYHBIE MOCOOUs, pecypchl MHTepHeTa),
KPUTUYECKH OIIEHUBATH MPOTUBOPEUNUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

e yMEHHE MPUMEHSTh Pa3IMYHbIe METOBI M 3allPOCHI P MOKUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BBIMOJTHEHUS YI€OHBIX U MMO3HABATEIHHBIX
3alay  OMpPEACNIEHHOTO THUMA, TMPUOOPETeHHE OMbITa B O0JACTH  HMCIOIB30BAHUS
WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJaJeHHe KyJIbTypOil aKTHBHOTO
WCIIOJIb30BAHUS ~ PA3IMYHBIX  TOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO  BBIOMpAaTh
ONTUMAaNBHYI0 (OpMYy TMpeacTaBiICHUs WHGOPMAIMU W WJUTFOCTPUPOBATH peEIllaeMbIe
3a/layd  HECIOKHBIMH CXEMaMH, JuarpaMMaMu, JIpyruMu ¢opMamu Tpaduku u HX
KOMOWHALUSIMU,

e YMEHHE HCIOJh30BaTh W aHAIM3UPOBATh B MpoIlecCe YYCOHOW W HCCIICIOBATEIHCKON
JEATeTLHOCTH WH(OPMAIMI0O O BIUSHUU TPOMBIIIIEHHOCTH, CEIhCKOTO XO3SMCTBA H
TPAHCIOPTA HAa COCTOSIHUE OKPYKaroLIel TPUPOTHON CpeIbI.



KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YueOHbI€ el CTBHUS:

e yMEeHHMS 3a/aBaTh BOMNPOCHl (B XoAe Auamora u (WJIK) ITUCKYCCHU) IO CYILIECTBY
oOcyxaaeMoli TeMbl, (POPMYITHPOBATH CBOHM MPEAJIOKECHUS OTHOCHUTEIBHO BBHIMOTHCHHUS
peJIOKEHHON 3a1auH;

® yYMCHHS IPEICTABISITh MOTYICHHBIC PE3yIbTaThl TIO3HABATEIHLHON JIEATEIILHOCTH B YCTHBIX
U MHMCHhMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIUIO0 PE3YJIbTATOB BBIMOTHEHHUS XUMHUYECKOTO
JKcIepuMeHTa (1a00paTOPHOTrO OIbITa, JA00PATOPHON PAOOTHI IO UCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

e yMeHHS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIHHOU U
HCCJIEIOBATEIILCKOM JEATENBHOCTH MPH PEIICHUH BO3HUKAIOMIMX IMpoOJeM Ha OCHOBE
yuéra OOIMX MHTEPECOB M COTIACOBAaHUS MO3UIUK (0OCYKIeHHS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPAUHALIMSA COBMECTHBIX JACHCTBUIA, ONpeIeTIeHHEe KPUTEPHUEB 110
OIICHKE Ka4eCTBa BHITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

® yYMCHHE CaMOCTOSTEIILHO OMPECIATh MENU JeATSIbHOCTH, INIAHUPOBATh, OCYIICCTBIAT,
KOHTPOJIMPOBATHh U MIPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JCSITEIHLHOCTh, BHIOUPATH
HaubOosnee H¢deKkTuBHBIE CMOCOOBI pelieHuss Yy4eOHBIX W TIO3HABATENbHBIX 3a/ad,
CaMOCTOATENIBHO COCTAaBJIATh WJIM KOPPEKTHPOBAThH IPEUIOKEHHBIM aITOpPUTM ACUCTBUHI
IIPY BBITIOJTHEHUH 33JaHUN C Y4ETOM MOJy4EHUsI HOBBIX 3HAHHUI 00 U3y4aeMbIX OObEKTax —
BEIICCTBAX M PEAKIHSIX, OICHUBATh COOTBETCTBUE IMOJIYYCHHOTO PE3yJIbTaTa 3asiBICHHON
eI, YMEHHUE HCIOJIb30BaTh M AHAIM3HPOBATh KOHTEKCTHI, MpEAJIaraeéMble B YCIOBHUHU
3aJJaHUM.

INPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB IO OCBOEHHMIO O0S3aTENBHOIO COJEpIKaHus,
YCTAaHOBJIEHHOI'O JaHHON (enepanpHOil paboueil mHpOrpaMMoi, BBIAEISIOT: OCBOEHHbBIE
o0yyarolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JefcTBUH, cnenuduyeckue A
npeaMeTHoW oOnactu «XUMHS», BUIBI JEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, Npeodpa3oBaHNIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K konmy oOydeHust B 8 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMHUYECKHUM
AJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMeCh (OJHOpOAHas U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSApHAs Macca, MaccoBas JOJA XHMHYECKOIO
3JIEMEHTAa B COEIMHEHHMH, MOJSIPHBIA 00BEM, OKCHA, KHCJIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaklysl, Kilaccupukanus
peaKkuuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIIECHUs], peaKkliun
o0MeHa, 7K30- U SHAOTEPMUUYECKUE PEaKIUH, TEIUIOBOU 3P eKT peakiuu, SApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
MOJISIPHAsE M HENOJsIpHAs KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, WOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BellecTBa (MPOLIEHTHAst KOHIIEHTPAallus) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHSITUH W NPUMEHSATH 3TH
MOHSTHS ITPH ONTMCAHUM BEILECTB U UX IPEBPAILCHUN;

® UCMOJb30BATh XUMHUECKYIO CHUMBOJHKY JMJISi COCTaBIeHHS (OPMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e ONpenensITh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSAX, CTENEHb
OKHCIICHHsI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPHHAUIEKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;



packpbiBaTh cMbica [lepuoguyeckoro 3akona . M. MenneneeBa: 1€eMOHCTPUPOBATH
IIOHMMAHHE INEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XHUMHUYECKHMX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHA ABOIapo;

ONHKCBHIBaTh M XapakTepu3oBaTh TabaumuHyo ¢opmy Ilepuonnveckoii cucTembl
XUMHYECKHX AJIEMEHTOB: pa3jinyaTh IOHATUS «IJIaBHas noarpymnna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMerOTCs B Tabiuue «lleproguueckas cucteMa XUMHUYECKHX
anemeHToB [[. M. MenneneeBay ¢ 4MCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHsS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacripe/ielIeHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTaHMYECKHE BEUIECTBA, XUMUYECKHE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
sddexry);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE [PUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLIEHUN B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, IPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

IIPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIBHON NEATENIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 000011IeHNe, CUCTEMAaTU3alINI0, KIACCU(UKAIUIO, BbISIBICHUE MPUYUHHO--
CIIEICTBEHHBIX CBSI3€M — JUISl M3YYEHHs CBOMCTB BEIIECTB M XUMHYECKHX PEaKLUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZCHHE,  HM3MEpEeHHe,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICICHHBIN);

CleZloBaTh NpaBWJIaM IOJIb30BAaHUS XMMHYECKOH Tmocynol u  J1abopaTopHBIM
000py/sOBaHUEM, a TaKXke IpaBWiIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSMH T10 BBIIOIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYSHHIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpPOJa), MPHUTOTOBICHHUIO
pPacTBOPOB C OINPENECIEHHON MacCOBOM 0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB IlETIOYEH U
KHCJIOT ¢ TOMOIIBIO MHIMKATOPOB (JTakMyc, peHON(TaTenH, METUIOPAHXK U APYTHe).

K konny oOydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TMOHSATUI: XUMHUYECKHM 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTD,
AJIEKTPOOTPULIATEIBLHOCTD, CTENEHb OKUCIICHMS, XUMHUYECKass PEaKIUs, XUMHUYECKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, HJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTEepHOCTb, XHMMHYECKas CBS3b
(KoBaJleHTHasl, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIIETKA, KOPPO3Hs
METAJUIOB, CIIJIaBbl, CKOPOCTh XHMMYECKOW pPEaKLIMH, MPENeNbHO JOMyCTHMAas
xoHueHTpauus [1/IK BemecTsa;

WIITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMMYECKHX MOHATHH U NPUMEHATh 3TH
HIOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;



UCIIONIb30BAaTh XHMHUYECKYI) CHMBOJHUKY [UISl COCTaBICHHS (OpMYN BeEIIeCTB U
ypaBHEHUN XMMHUUYECKUX PEaKIUii;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIGHTHAsl, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUMX COEAMHEHMSX, 3apsii HMOHA II0 XUMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OIMHUCHIBATh U XapakTepu3oBaTh TadnuuHyio Gopmy I[leproaunueckoit
CHUCTEMbl XMMHUYECKUX OHJIEMEHTOB: pa3jiuyarTh MNOHSATHS «TJaBHas mnoxarpymnmna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U OGonblIMe MEPUOJIBI,
COOTHOCUTH O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKON Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX IJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HUX
COEIMHEHUI B Ipeenax MaJbIX MEPUOJIOB U TJABHBIX HOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOHIME W CcHenu(UYecKne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOLUUALMU KHUCIIOT, IMIEI0YEH U COJIEH,
MOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pPeaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlMid,
MOATBEPKIAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXJy BelleCTBaMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
MPOTEKAHUsI XUMUYECKUX IPEBPAILIEHUN B PA3JIMYHBIX YCIOBHUSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 (hopMyJie COeUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peaKIuu;

coOnrofaTh MpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCyno M JabOpaTopHBIM
o0opy/soBaHuEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO TMOTYYSHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

MPOBOJIUTh PEAKIUHU, MOATBEPKAAIOIINE KAaueCTBEHHBIM COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, CyibdaT-, THAPOKCUI-UOHBI, KATHOHBl AMMOHMS W HOHBI H3yYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAllMi MBICIUTEIBLHON NEATENbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHME, 0000IleHne, CUCTEeMATHU3allMI0, BBISABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YyYEHHUS CBOMCTB BEUIECTB M XHMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJIEHWEe, W3MEPEHUEe, MOJEINPOBAHUE,
IKCIIEPUMEHT (peaibHbIil U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHE

8 KJIACC

Ne HanmenoBanmue pa3jiesioB u Koamectso gacos JyekTpoHHbIE (IU(pPOBBIE)

KoHnTtpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUS

1.1 eCchih;ggH;Z?;Hsﬂa?gﬁiceT;(o171 5 2 buGnuorexa [IOK

' p https://m.edso0.ru/7f41837c

JIeATeILHOCTH YeI0BeKa

12 BemectBa 1 xumnueckue 15 1 bu6nuorexa [IOK

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

Utoro no pazneny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BelllECTB

21 Boznyx. Kucnopon. [Tousitue 06 6 bu6nuorexa [IOK

' OKCHJIaX https://m.edso00.ru/7f41837c
29 Bogopoa.llonarue o kucnorax u 8 1 bu6nunorexa [IOK

' COJIAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [IOK

' OCHOBAHHSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 but6mmoreka [IOK

' HEOPTaHWMYECKUX COCTUHEHHH https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. U. MenaeneeBa. CtpoeHune aToMmoB. XUMHYECKas

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PCAKIIMH

[Tepuonnueckuii 3aKOH U

31 [Iepuonnueckas cucrema 7 bu6nuorexa [IOK
' XuUMHYeckux 3aementos 1. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHne aroma
39 XuMu4ecKas CBSI3b. 8 1 but6mmorexa [IOK

OKHUCIIUTENBHO-

https://m.edsoo.ru/7f41837¢c
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BOCCTAHOBUTCIIBHBIC PCAKIINN

Hroro no pazaeny 15 buGnuorexa [IOK
https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
9 KUIACC
HanmeHnoBaHMe pa3aesioB U TeM Koawecrso 4acon DJieKTpOHHbBbIE (U POBbIE)
Ne n/m KourpoJubnbie | IIpakTnuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pa3znea 1. BemecTBo 1 XUMMYeCKHe peaKkuu
11 [loBTOpEeHue u yrioyOnenue 3HaHUN 5 1 bubnmnorexka HOK
' OCHOBHBIX Pa3JiesioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLUALIHS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PeakIMK B PaCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M X cOeTMHEHHS
21 OO6m1ast XapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
o | e amemema BuGmores 10K
' https://m.edsoo.ru/7f41a636
COEJTMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynnsl. A3oT, pochop u ux 7 1 h ttpss;{rgfézszfuﬁali%%
COEIMHEHUS
24 OO6mrast XapakTepruCTUKa XUMUYECKHIX 8 1 2 bubnuotexa [JOK
' sneMeHToB |VA-rpynnsl. Yriepoa u https://m.edso0.ru/7f41a636
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erMHI/II\/'I U NX COCAUHCHUA

Wroro mo pazneny 25
Pasznea 3. Mera/liibl M UX COCIUHEHUS
. bubnunorexa LIOK
3.1 Obmpae cBOHCTBa METANIOR 4 https://m.edso00.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 16 1 hitps://m.edso0.ru/7f41a636
Wroro mo pazneny 20
Pa3nea 4. Xumus u oKpykawuas cpeia
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 Bubmorexa LIOK
' B p https://m.edso00.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edso0.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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