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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMUU Ha YPOBHE OCHOBHOI'O OOIIIET0 00Opa30BaHUs COCTABJICHA HA OCHOBE TPeOOBAaHMI K pe3ybTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTebHON MPOTPaMMBI OCHOBHOTO 001ero oOpaszoBanus, npeacTtaBieHHbx B PI'OC 000, a
Takke Ha OCHOBe (eepalbHOM pabouel MporpaMMbl BOCHHUTAHUS M C YYETOM KOHLECHIMMU TPENoJaBaHus y4eOHOTO
npeaMeTa « XuMush» B 00pa3oBaTelibHbIX opranu3anusix Poccuiickoit deneparuu.

[Iporpamma mo xuMuM Ja€T MPEACTaBICHHE O IEAX, OOIed cTpaTeruu OOydeHHs, BOCIHUTAHHUS M Pa3BUTHUS
o0yyJaromuxcsi CpeACTBaMM y4eOHOTro MpeaMeTa, YCTaHABIMBAET 00s3aTEIbHOE MPEIMETHOE COJICPKAHUE, IPEAYCMATPUBAET
pacrpesiefieHde €ro mo KiaccaM U CTPYKTYpUpPOBAaHHME IO paszjieiaM MU TeMaM MporpaMMbl MO XUMHHU, OIPEEIseT
KOJINYECTBEHHBIE U KAUECTBEHHBIE XAPAKTEPUCTUKHU COAEPIKAHUS, PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUS XUMUU C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTUKM YYEOHOro IMpoIiecca, BO3PACTHBIX OCOOEHHOCTEH
o0yyJaromuxcsi, onpeaeiasieT BO3MOXKHOCTH MpeaMeTa JJisd peanu3aiuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus, a TaKKe TPEOOBaHMI K pe3yibTaTaM O0ydeHHUS
XMMUU Ha YPOBHE 1IeJIeH M3y4YeHUs MPeAMeETa 1 OCHOBHBIX BUJIOB yU4€OHO-TI0O3HABATEIHHOM JACSITEIBHOCTH 00YJatoNIerocs mo
OCBOCHHIO YUYEOHOTO COJIECPIKAHMUS.

3HaHWE XUMHH CIY)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHHUS OOYYaroIIerocs, €ro MpeCcTaBICHUN o
MaTepUaIbHOM E€IWHCTBE MHpA, BAXHYIO POJIb UTPAOT (PopMHpyeMble XUMHUEH MPECTABICHUS O B3aMMOIPEBPAIEHUIX
SHEPruu U 00 PBOJIIOIUYU BEIIECTB B MIPUPOJIC, O MYTAX PEIICHUS TJI00aTbHBIX MPOOJIEM YCTOMUHUBOTO PA3BUTHS YEJIOBEUECTBA
— CBIPbEBOM, YHEPTETUICCKOM, MUIIIEBON 1 IKOJIOTHIECKON 0€30MMacHOCTH, MPOOIJIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CITOCOOCTBYET peau3ailid BO3MOXHOCTEH MJii caMOpa3BUTHS U (HOPMUPOBAHUS KYJbTYPhl JUYHOCTH, €€ OO0IIeh u
(yHKITMOHATBLHOM TPAaMOTHOCTH;

BHOCUT BKJIaJl B (OpMUpPOBaHME MBIIUIEHUS W TBOPUYECKUX CIIOCOOHOCTEH O0OydYarouuxcsi, HaBBIKOB UX
CaMOCTOSTEIILHON Y4eOHOU IesATEeIbHOCTH, DKCIIEPUMEHTAIbHBIX W HCCIIENIOBATEIHCKUX YMEHHH, HEOOXOAMMBIX KaK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCHOHATIEHOM JCSITEIBHOCTH;



3HaKOMHUT CO CHELM(PUKON HAyYHOTO MBIIUICHUS, 3aKIaIbIBAET OCHOBBI LIEIOCTHOTO B3IVIAJ1a HA €IMHCTBO NPUPOJBI U
YeJI0OBEKa, SIBJSICTCS] OTBETCTBEHHBIM ATArioM B ()OPMUPOBAHUN €CTECTBEHHO--HAYYHONH TPAMOTHOCTH 00YYarOIINXCS;

CHoco0CTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY,
BHOCHT CBOH BKJIa/l B 9KOJIOTMUECKOE 00pa30BaHUE 00yYarOIUXCS.

JlaHHbIE HANpaBJICHUSI B OOYYEHHHM XUMHUHM 00ECIIEUMBAIOTCS CHELUPUKON copepkaHUs yueOHOro NnpeaMera, KOTOPbIi
ABJISIETCS TIEIArOTUYECKH aJalTUPOBAHHBIM OTpaXkeHHEM 0a30BOI HAYKH XMMHHU Ha ONPEACIEHHOM 3Tare €€ pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO OOHIEro 0Opa3OBaHMsS OPUEHTUPOBAH HA OCBOEHUE OOYHAOIIMMUCS CUCTEMBI
IIEPBOHAYAJIBHBIX TIOHATUM XWMHHM, OCHOB HEOPTraHMYECKOM XWMHM W HEKOTOPBIX OTHAEJIBHBIX 3HAYMMBIX IOHITHI
OpPraHUYECKON XUMUH.

CrpyKTypa colepkaHus NporpamMmbl MO XMMHUHU C(OPMHpPOBAHA HA OCHOBE CHUCTEMHOIO MOJAXOJa K €€ HU3YUYECHHIO.
ConepxaHue CKIaabIBACTCS U3 CUCTEMBI MIOHATUI O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN O XUMUYECKON
peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OpPraHM30BAaHbI MO MPUHLIMITY MOCIEI0BATEIBHOTO Pa3BUTHUSl 3HAHUI HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— Y4EHMS O CTPOCHHUM aTOMa U XUMHUYECKOU CBS3H;

— IpeJICTaBICHUN 00 3IEKTPOIUTUYECKOMN TUCCOLMALIMU BEILIECTB B paCTBOPaXx.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OHMIIMPUYECKU IMOJYYEHHBIX U OCMBICICHHBIX (DAKTOB,
pa3BUBAIOTCS MOCJEIOBATENIbHO OT OJHOTO YpPOBHS K JIPYrOMY, BBIMOJHSS (YHKIUH OOBSICHEHHMS W MPOTHO3UPOBAHUS
CBONCTB, CTPOCHHS U BO3MOYKHOCTEN IPAKTUYECKOI0 MPUMEHEHNUS U MOJyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHne mTporpaMMbl MO XMMHHM CHOCOOCTBYET (DOPMHPOBAHHUIO MPEACTABICHUS O XHMHUYECKOM COCTaBISIOLIEH
Hay4YHOM KapTHHBI MUpPa B JIOTUKE €€ CHCTEMHOM MPUPOJbI, IEHHOCTHOIO OTHOIICHUS K HAyYHOMY 3HAHUIO M METOJaM
[O3HaHMs B Hayke. 3ydyeHne XMMHMM NMPOUCXOJUT C MPHUBJICUEHUEM 3HAHUI U3 paHee U3YYEHHBIX y4eOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «bronorus. 5—7 knacce» n «®dusuka. 7 knaccey.

[Ipy u3yyeHNH XUMHUHU MPOUCXOAUT (HOPMUPOBAHME 3HAHUNA OCHOB XMMHUYECKON HAyKH KakKk 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHU, NMPAKTUYECKON AEITEIBHOCTH YEIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJBTYpBI. 3ajada



y4eOHOTO MpeaMeTa COCTOUT B JOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN — BaKHEUIIUX (DAKTOB, MOHSATUHN, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHUH, TOCTYIMHBIX OOOOICHUI MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B MPHOOIICHUU K
HAy4YHBIM METOJAaM TO3HAHUS TIPH W3YyYCHWHM BEIIECTB M XUMUYECKUX pEaKkiuid, B (HOPMHUPOBAHMH W PaA3BUTHH
MO3HABATENbHBIX YMEHUH W HMX NPUMEHEHUH B Yy4e€OHO-MO3HABAaTEIbHOM U Yy4eOHO-MCCIIEI0BATENbCKOW AESTENbHOCTH,
OCBOCHHH TPaBUJI O€30MaCHOTO OOpAIlIEHUS C BEIIECTBAMH B TTOBCETHEBHOM KU3HH.

[Ipu n3ydyeHnn XMMUU Ha ypOBHE OCHOBHOT'O OOIIEro 00pa30BaHus BaXKHOE 3HaUEHUE TPUOOPENIHN TaKue EeNH, Kak:

— (QopMupoBaHHE HHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIILHOMY MPUHATUIO PELICHUHN, CIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBUSIM JKU3HU;

— HaNpaBJICHHOCTh O0YYEHUs HAa CHUCTEMAaTU4YECKOe MPHUOOIIEHNE 00YyJaIomUXCsl K CaMOCTOSITEIbHON MMO3HABATEIbHON
JeSITeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUSs, (POPMUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHne yCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOIIUMHUCS OIbITa Pa3HOOOpa3HOW AESTEIhLHOCTH,
MO3HAHUS U CaMOIIO3HAHMUSI, KJIFOYEBBIX HABHIKOB (KIIFOUEBBIX KOMIIETEHIIUI), UMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE JIsI
Pa3UYHBIX BUJOB JICSITEIILHOCTH;

— ¢opmupoBanue o0mer PyHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBICHATH U
OIICHUBATH SBJICHUSI OKPYXKAIOIIETO0 MUPA, UCTOJb3Yys 3HAHUS U OMbIT, MOJYYSHHBIC MPU U3YUYCHUH XUMHUH, TIPUMEHSITH UX
IIPH pelieHUur POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— (dopMupoBaHHE Y 00YyYArONUXCS TYMAaHUCTUYECKUX OTHOIICHWH, TOHUMAaHUS IEHHOCTH XMMHYECKUX 3HAHUU IS
BBIPAOOTKM SKOJOTUYECKU 11E€JIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYJOBOW JCSATEIBHOCTUA B IEJSAX COXPAHECHHS CBOETO
310pOBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBAIIMM K OOYYECHHIO, CIIOCOOHOCTEM K CaMOKOHTPOII0 UM CaMOBOCIHUTAHUIO HAa OCHOBE YCBOCHHS
00II1eYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO HIIS U HAMTPABICHHOCTH JIAJTbHEHIIIETO O0OyUCHHUS.

OO61iee YnCiIo YacoB, OTBEIEHHBIX JIJI1 U3YUYEHUs] XUMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, cocTasisier 136
yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelnto), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/bHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHUM B KU3HU Y€JIOBEKAa. XUMUS B cUCTeMEe HayK. Tena u BemiecTtBa. OU3NYECKHE CBONCTBA
BEIIECTB. ATperatHoe cocTosinue BemiecTB. [loHsTHe 0 MeTomax mo3HaHus B XuMuM. YucTeie BemiecTBa U cMecu. CriocoObl
pa3aeIeHUs] CMECEH.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3IEMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThle U CIOXKHBIE BEHIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHUE.

Xumuyeckass (Gopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX DJJIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aroMHas wmacca. OTHOCHUTENbHAs MOJEKYJsApHas macca. MaccoBasi 10 XMMHYECKOTO JJEMEHTa B
COCIMHCHUM.

KomnuectBo BemectBa. Monb. MossipHas macca. B3anMOCBSA3b KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX E€IUHHUI]
BemecTBa. Pacuérel mo hopmynamMm XUMHYECKUX COSIMHEHUI.

OU3NYECKUE U XUMHUYECKUE SBJIECHUS. XUMHUYECKass peakuus U €€ MPU3HAKU. 3aKOH COXPAaHEHMS MacChl BELIECTB.
Xumnueckue ypaBHenus. Kiaccudukanusi XuMUYecKUX peakuuid (COeIMHEeHUs, pa3IoKEeHUs], 3aMelIeHus, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0H, MpaBmiiaMu paboThl B JTabopaTopuu U npuéMaMu oOpaiieHus ¢ J1adbopaTopHbIM
o0opyJoBaHUEM, HW3YYCHHE U ONHCaHUE (U3UYECKUX CBOMCTB 0Opa3IoOB HEOPTaHMYECKUX BEIIECTB, HAOJIOICHHE
(dbuznyeckux (TIaBjaeHUe BOCKa, TassHUE JIbJa, paCTUPAHUE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIUs BObI) U XUMHYECKUX
(ropeHue cBeuH, MPOKaJIuBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIIOTOM) SIBICHUM, HAOJIIOICHUE U OTUCAHUE
MIPU3HAKOB MPOTEKAHUS XUMUYECKUX peaKiuii (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI ¢ XJIOPUIOM Oapus,
paznoxenue ruapokcuaa meau (ll) mpu HarpeBanuu, B3auMojeilcTBHE Kene3a ¢ pacTtBopoMm conu meau (ll), uzydenume
CIIOCOOOB pa3JielieHusi CMeced: C MOMOIIbI0 MAarHuTta, (PUJIbTpOBaHUE, BbINapUBaHUE, AUCTHILIISALMUSA, XpoMarorpadus,
NPOBE/ICHUE OYMCTKU TOBAPEHHOW COJIM, HAOJIIOJEHUE W OMHCAHHWE PEe3yJIbTaTOB MPOBEJAEHUS OMbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAHEHMs MacChl, CO3JJaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPHKHEBBIX).



Bakueniume npeacraBuTe/ i HCOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — snemMeHT W mpoctoe BemiecTBo. Haxoxaenwe Kuciopoja B
npupone, ¢Gu3NYECKUe U XUMHUYEeCKue cBoiicTBa (peakiuu ropenusi). Oxcuabl. Ilpumenenue xkucnopoma. CrocoObl
MOJyYeHUs] KHCIOopoJa B J1a0OpAaTOPUU M MPOMBINIIEHHOCTH. KpyroBopor kuciopoaa B mpupoje. O30H — auioTponHas
Moau(pUKaIMs KUCIOpoAa.

TemnoBoit 3¢ ¢deKkT XUMHUECKON peakUuu, TEPMOXUMHUYECKHE YpPaBHEHHS, 3K30- M HSHAOTEPMHUECKHUE PEAKIIHH.
TomnuBo: yronb 1 MeTaH. 3arps3HeHue BO3AyXa, YCUIIEHUE TapHUKOBOTO 3 (dekTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bogopoa — anemeHT u npocToe BemecTBo. Haxoxaenne Bogopoaa B npupojie, (pu3n4ecKkue 1 XMMHYECKHE CBOMCTBA,
IpUMEHEHHe, cnocoObl nonyyeHus. Kucnotsl u conu.

MoutsipHblit 00BEM ra3oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.

®usnyeckne cBoMcTBa BOABl. Boma kak pactBoputrenb. PacTBopel. HachllleHHbIE W HEHACBIIEHHBIE PACTBOPBL.
PacTtBopumocTh BemiecTB B Boje. MaccoBasi 10Jid BEHIECTBA B pACTBOpPE. XMMHUYECKUE CBOWMCTBA BOAbl. OcHOBaHus. Ponb
PacTBOPOB B IPUPOJIE U B KU3HU YesioBeka. KpyroBopor Boasl B mpupoie. 3arpsi3HeHUE NPUPOIHBIX BoA. OXpaHa U OYHCTKA
IIPUPOJHBIX BOJL.

Knaccudukanus Heopranuueckux coenuHeHui. Oxcunbl. Knaccudukanus okxcuaoB: cosieoOpasyromye (OCHOBHBIE,
KHCIIOTHBIE, am(poTepHbIe) U HecoseoOpasytomue. Homenknarypa okcuioB. Gusnveckue U XMMHUYECKUE CBOMCTBA OKCHUJIOB.
[Tosryuenue okCuIOB.

OcHnoBanusa. Krnaccudukarmss ocHOBaHWW: MIENOYM W HEPACTBOPUMBIE OCHOBaHUsA. HoMeHKIaTypa OCHOBaHUM.
Pu3nyecKne U XUMUUECKHIE CBOMCTBA OCHOBaHMM. [loyyeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kuciaor. Pusznyeckne W XUMUYECKHE CBOWCTBA KHCIOT. Psin
aktuBHOCTH MeTaiuioB H. H. bekerosa. Ilomyyenue kucmnor.

Comu. HomeHknatypa coneil. @u3ndeckrue u XuMH4YeCcKue cBoricTBa coneil. [lonmyuenue coneit.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHNM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OINpEENICHUE COJEPKaHUsl KUCIOpOoJia B BO3JlyXe, NOJyYEHUE, COOMpaHUE, pacliO3HaBaHUE U U3yYEHUE
CBOMCTB KHCJIOpOJA, HAOJIIOJIEHUE B3aUMOJACHUCTBUS BEILECTB C KUCIOPOJOM M YCIIOBUS BO3HUKHOBEHUS U IPEKpALICHUS



ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3llaMu OKCUIOB U OMTMCAaHUE UX CBOWCTB, MOIy4YEHUE, COOMpaHue, paclo3HaBaHUEe U
M3y4EHUE CBOMCTB BOJIOpoAa (TOpeHHe), B3auMoieiicTBue Bojopoaa ¢ okcuaoM menud (l1) (BO3MOXKHO HCMOIB30BaHHE
BUJICOMATEPHAIIOB), HaONIOIeHHE OOpPAa3IOB BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PacTBOPEHHS
BEILIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOHM MOJEH PACTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBUE BOJIBI C METAJIaMU (HATPUEM U KajbIlueM) (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
UCCJIEIOBaHUE 00pa3I[0B HEOPTAHUUECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAOIIOJACHIUE U3MEHEHU OKPACKU WHJIUKATOPOB B
pacTBopax KHUCIOT U IIesoued, m3ydeHue B3aumozeincTBus okcuga meau (ll) ¢ pacTBopoMm cepHOM KHUCIOTHI, KHCIOT C
METaJUIlaMH, PeaKklMi HeWTpaau3aluuy, MOJyYeHHEe HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO METajula JIPYyTUM W3
pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Ba)kHelIIrne K1acChl HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoanuyecknii 3axkon u Ilepuoanveckass cucrema xumuuyeckux ieMeHToB . M. MengeneeBa. CtpoeHue
aToMOB. XUMHU4YecKas cBA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[TepBbie MOMBITKK KIacCU(PUKAIMU XUMUUYECKUX 3JE€MEHTOB. [IoHsATHE O TpymIax CXOAHBIX JIEMEHTOB (IIEJIOYHbBIC U
IIEJI0YHO3EMENbHBIE METAJIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTEepHbIE OKCHUIbI U
TUAPOKCHUIBI.

Ilepnoanueckuii 3akoH. [lepuoanueckas cucrtema xumudeckux siemMeHToB . 1. MenneneeBa. KopoTkonepuoanas u
muHHOTIeproaHas (Gopmbl Ilepuonuueckoit cucrembl xumudeckux seMeHToB JI. M. MenaeneeBa. [lepuoasl u rpymnmsi.
OU3NYECKHUI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIILI JIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sifiep. M30Tombl. DnekTponbl. CTpOCHUE AJIEKTPOHHBIX 000JI0UYEK aTOMOB TMEPBBIX
20 xumuueckux 3neMeHToB [lepuonnueckoil cucremsl . 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO 3JIEMEHTA 0 €0
nonoxeHuto B [lepuogmueckon cucreme /. . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJryca aTOMOB XMMHUYECKHX AJIEMEHTOB, METAJUIMYECKUX Y HEMETAITIMYECKUX CBOMCTB
10 TPYIIIaM U TIEPUOJIaM.

3nauenue Ilepuoguueckoro 3axkoHa u llepmonnueckoil cUCTeMbl XMUMHUYECKHX SJIEMEHTOB ISl Pa3BUTUSL HAYKU U
npakTuku. /. 1. MenneneeB — y4€HbIN U rpaKJaHUH.

Xumuueckas cBsizb. KoBasieHTHas (TOJisipHAsE M HEMOJSIpHAs) CBS3b. OJIEKTPOOTPULIATEITBHOCTh XUMUYECKHUX
anemMeHToB. IOHHAs CBA3b.



Crenenb okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakiuu. [Ipomecchl OKUCIEHHUS W BOCCTAHOBJICHUS.
OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpasIoB BEIIECTB META/VIOB M HEMETAJIOB, B3aMMOJCHCTBHE THAPOKCHIA IIMHKA C PacTBOPAMH KHUCJIOT H
IIEJI0UCH, MPOBEACHHUE OINBITOB, WUTIOCTPUPYIOUIUX TMPUMEPHI OKHUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX peakluil (TopeHwue,
peaKIuy pa3oKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanuzanus MeXNpeaMeTHBIX CBSA3CH MPU U3YYCHUM XMMHUU B 8 KIJlacce OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHUE Kak
oO0IMX EeCTECTBEHHO--HAYYHBIX TIOHATHH, TaK ¥ TIOHSATHH, SBJISIONIUXCS CHCTEMHBIMH [IJI1 OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO--HAyYHbBIC TTOHATHUS: HAYYHBIA (DAKT, TMIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3, KjIacCUupuKaIus,
MIEPUOINYHOCTD, HAOIIOJIEHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPEHHE, MOJICIIb, SIBIICHUE.

®duzuka: Marepusi, aToM, JJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, HW30TOMbI, PAAUOAKTHBHOCTb, MOJEKYJIA,
AIEKTPUYECKUI 3apsj, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBa, Ta3, (U3MYCCKUE BEIMYMUHBI, CIUHUIIBI
WU3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE31b1, COTHIIE.

buonorus: porocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOJBI, TOJE3HBIE HCKOIMAEeMbIe, TOIIMBO, BOJIHBIC

pPECYpPCHI.



COAEPXAHUE OBYYEHUA
9 KIIACC

BemecTBo M XUMHUYeCKas peakuus

ITepunoanyeckuii 3akoH. Ilepumoanyeckass cucremMa xumudeckux snemMeHtoB . M. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB, KAJUs, KAIBIUSA U UX COCIMHEHUN
B COOTBETCTBUH C MOJIOKEHUEM JJIEMEHTOB B [leproandeckoil CuCTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BeleCTBA: BUAbl XUMHUYECKOW CBSI3U. THIbI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT
THUIA KPUCTAJUIMYECKON PEIETKU U BUAA XUMUYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKHX BEIIeCTB. XUMHUYECKHE CBOWCTBA BEHIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTaHUUYECKUX COCIUHEHUN, TEHETUYECKasl CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanuss XUMUYECKUX peaKIUi MO Ppa3IMUHbIM MpU3HAKaM (IO YKUCIYy M COCTaBY YYacCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3G (}eKTy, M0 U3MEHEHUIO CTENEHEW OKHUCIICHUS XMMHUYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acCTHUIO KaTajlnu3aTopa). DK30- U SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsitTue o ckopocTH XuUMUYeCKOW peakiuu. [loHsTHE 00 OOpaTHUMBIX M HEOOPATUMBIX XUMHUUYECKHX PEaKIUX.
IToHsiTHE O TOMOTE€HHBIX U TeTEPOreHHbIX peakuusx. [lonsatue o karanmse. [loHsTHEe 0 XMMUYECKOM paBHOBeCHH. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMUYECKOMN PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTEIIPHBIC PEAKIIMHU, DJIEKTPOHHBIA OallaHC OKHUCIMTEIHHO-BOCCTAHOBUTEIIBHOM PEaKIIUU.
CocraBnenne ypaBHEHHUN OKHCIUTEILHO--BOCCTAHOBUTEILHBIX PEAKIIMIA C UCTIOIH30BAaHUEM METOa dJIEKTPOHHOTO OajaHca.

Teopusi BAEKTPOIUTHYECKONW NUCCOLMAIMU. OJNEKTPOJUTHI M HEIJIEKTPOIUThl. KaTuoHbI, aHMOHBL. MexaHu3M
JIUCCOIMAIINKM BEIIECTB C pPa3IUYHBIMU BUJAMU XUMHU4YecKoW cCBsi3u. Crenenp paucconmanmu. CuUIbHBIE W Clla0bie
3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMEHa. YCIOBUSA TMPOTEKAHUS PEAKIUM HMOHHOTO OOMEHA, TOJIHbIE W COKpalIEHHbIE HOHHBIC
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUHN M COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIMTUUECKON TUCCOIUAIINN.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHATHE O THApONIM3E CONE.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEIISIMHA KPUCTAIUTMYECKUX PEMIETOK HEOPTaHUYECKUX BEIIECTB — METAJJIOB U HEMETAJIOB (rpadura
M ajiMas3a), CJIOXHBIX BEHIECTB (XJIOPUAA HATpPHsI), MCCIEIOBAHHWE 3aBHCHUMOCTH CKOPOCTH XHMHYECKOW pPEAKUUU OT
BO3JICHCTBUS PA3IMUHBIX (DAKTOPOB, MCCIEIOBAHUE SJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIECCa IUCCOLMAIINU
KHUCJIOT, ILIeNOo4Yed U cosield (BO3MOXHO MCIOJb30BAaHUE BUIEO MaTEpUANIOB), MPOBEICHUE ONBITOB, HILIHOCTPUPYIOIINUX
MPU3HAKU TPOTEKAHUS peakiuid MOHHOTO oOMeHa (0Opa3oBaHUE OcCajlika, BbIIEJIEHHE ra3za, 0Opa3oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpEeHUE, pEAKIUU Pa3JIOKEHHs], COCIMHEHHUS ),
pacIio3HaBaHWE HEOPTraHWYECKUX BEHIECTB C MOMOIIBIO KaYECTBEHHBIX PEAaKUMU HAa MOHBI, PEIICHHE KCIIEPUMEHTAIBHBIX
3a1ad4.

HemeTanssl 1 X coeIMHEHUS

O6mias xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTeNeHU okucieHus. CTpoeHue u
(¢u3nUecKkue CBOMCTBAa MPOCTHIX BELIECTB — rajoreHoB. XMMHYECKHE CBOMCTBA Ha MpUMeEpe Xjopa (B3auMMOACIHCTBUE C
METaJulaMH, HeMeTajulaMH, Iiesnodamu). XiopoBonopod. CosisiHasg KHCIIOTa, XUMHUYECKHE CBOWCTBA, IMOJIYYEHUE,
npuMeHeHue. JlencrBue xJjopa M XJOpOBOAOPOJAa HA OPraHu3M 4esoBeKa. BaxHeWlue XJIOpUAbl U UX HAXO0XKICHUE B
IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbsl. OcOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEPHbIC CTENEHU OKUCIICHUS.
Crtpoenue u Qu3nyYeCKHe CBOWCTBA MPOCTBIX BEUIECTB — KUCIOPOAA U CEpbl. AJUIOTPOINHbIE MOAU(PHUKALNUU KUCIOPOJa U
cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOAOPO, CTpOCHUE, (PU3NYECKHE U XMUMHUYECKHe CBOMCTBA. OKCHABI Cepbl Kak
MPEACTABUTENN KUCTOTHBIX OKCHUIIOB. CepHasi KHCIIOTa, (PU3MYECKHUE U XMMHYECKUE CBOMCTBA (OOIHME KaK MpEeCTaBUTENS
KJ1acca KUCJIOT U crienupuyeckue). XMuMUYECKUE pPEeaKllny, JIeXKaIIUe B OCHOBE MMPOMBIIIJICHHOTO CIIOc00a MOIy4eHUs CEpHOM
KUCIOThL. [Ipumenenue cepHoit kucnoTbl. ConM CepHOM KHUCIIOThI, KaUeCTBEHHAs] peakius Ha cynb(aT-uoH. Haxoxnenue
cepbl U €€ COeAMHEHUN B MpUpOJE. XMMUYECKOE 3arpsi3HEHUE OKPYKAroUlell cpelbl COCAMHEHUSIMU CEpbl (KUCIOTHBIE
JOXAH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPEA0TBPAILICHUSI.

OO6mras xapakrtepuctuka snemMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETICHU OKHCIICHHS.
A3oT, pacnpocTpaHeHue B mpupoje, (GU3MvYecKkue U XUMHUYeckue cBoicTBa. KpyroBopor azora B mpupojae. AMMHAK, €ro
¢du3nYecKue 1 XUMHUYECKHUE CBOMCTBA, MoJyuyeHue U npuMeHeHue. Conu aMMOHUS, X GU3HUECKUE U XMMUYECKHE CBOWCTBA,



npuMeHeHne. KauecTBeHHasi peakius Ha MOHBI aMMOHHUS. A30THasl KUCJIOTa, €€ mojlyueHue, (PU3nuecKue U XUMHUYECKUe
cBOicTBa (00IIME Kak MpEeACTaBUTENs Kiacca KUCIOT U cnenuduueckue). Vcrnonp30BaHne HUTPATOB M COJIEH aMMOHUS B
KauyeCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIel Cpelbl COCTWHEHUSIMHU a30Ta (KUCIOTHBIC
JIOKM, 3arps3HEHUE BO3AyxXa, MO4YBbl U BoAoEMOB). docdop, amnorponueie mMomudukamuu Qocdopa, pusnyeckue u
xumudeckue cporictBa. Oxcun dochopa (V) u dbochopHas kucinora, pu3nueckue U XMMUYECKHUE CBOWCTBA, MOJTyUYCHUE.
Ucnonb3oBanue hochaTtoB B KauecTBE MUHEPATBLHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcCOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEPHbIE CTENEHU OKUCIICHUS.
VYraepos, annoTpornHbie MOAU(UKAIIMU, PACIPOCTPAHEHUE B NPUPOJE, PUHMUECKUE U XUMHUYECKUE CBOMCTBA. AJICOPOIUSI.
Kpyrosopotr yriepona B mpupoge. Okcuapl yriiepoaa, ux (U3MUECKHE M XMMHYECKUE CBOMCTBA, JICMCTBUE Ha >KUBBIC
OpraHu3Mbl, IMOJY4YCHUE U MPUMEHEHHE. DKOJOTUYECKHe MpoOIeMbl, CBsi3aHHBbIE ¢ okcuaoMm yriepona (lV), rumotesa
rJ1I00aJIbHOTO MOTEIUICHUs KJIMMAaTa, TapHUKOBBIN 3(PQexT. YronpHas KUCIoTa U €€ COoNM, X (PU3NYECKUEe U XUMHUYECKHUE
CBOMCTBa, MoylydyeHue U npumeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-uoHbL. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasibHbIE TIOHATHSI 00 OPraHMYECKUX BEIIECTBAX KaK O COEAWMHEHUSX yriepoaa (MeTaH, 3TaH, JTUJICH,
alleTUJICH, TAHOJI, TIUIEPUH, YKCYCHas KucioTa). [IpupoiHble HCTOYHUKYU YTIEBOJAOPOA0OB (YTrojb, IPUPOAHBINA a3, HePTh),
MPOJYKTHI UX NepepabOTKU (OEH3HH), UX POJIb B OBITY U MPOMBIILIEHHOCTH. [ToHsATHE 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX:
KuUpax, Oenkax, yriieBoJax — MU UX POJU B KU3HM yesoBeka. MarepuaibHOE €JUHCTBO OPraHWYECKUX M HEOPTaHWYECKUX
COCIMHEHU.

Kpemunii, ero ¢usnueckne U XMMHUYECKUE CBOMCTBA, MOydeHUEe U mpuMmeHeHue. CoeMHEeHUs] KPEMHUS B TIPUPOJIE.
O6mme npencraBnenus o6 oxcuzae kpemuus (IV) m kpemumeBoit kuciaore. CUIMKAThI, UX HCIOJIb30BaHHE B OBITY, B
MPOMBIIUIEHHOCTU. BakHeillme cTpouTenbHble MaTepualbl: KepaMuKa, CTEKII0, [IEeMEHT, OeTOH, ene300eToH. [IpobiieMbl
0€30MacHOr0 UCMOIb30BAHMS CTPOUTENIBHBIX MAaTEPUATIOB B TOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3oB HEOPTAaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, MPOBEICHNE KaYECTBEHHBIX PEaKluid Ha
XJIOPUI-UOHBI U HAOJNIOICHHE TMPU3HAKOB MX MPOTEKAHUs, OMbITHI, OTpaxkaromue (U3MYECKUe U XUMHUYECKHE CBOWMCTBA
TaJIOTeHOB U WX COEAMHEHUH (BO3MOXKHO MCIOJBb30BaHUE BHUACOMATEPUATIOB), O3HAKOMJIEHHWE C 00pa3liaMH XJIOPHUIOB



(ramoreHu1I0B), 0O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COCAMHEHUSMH (BO3MOXKHO HMCIOJIb30BAaHUE BHJIEOMATEPUATIOB),
HaOIroICHUE TIpoliecca OOYTIIMBAaHUS caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOM CEPHON KUCIIOTHI, N3yYCHHE XUMHIECCKUX
CBOMCTB pa30aBJIICHHON CEPHOM KHUCIIOTHI, TIPOBECHNE KAYECTBEHHOW PEakiuu Ha CyJIb(aT-noH 1 HAOIIOACHHE TpU3HaKa e
NPOTEKaHMs, O3HAKOMJICHHE ¢ (PU3MYEeCKUMM CBOMCTBaMH a30Ta, pocdopa um ux coenuHEHH (BO3MOXKHO HCHOJIb30BaHHE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (PocopHBIX yn0OpeHui, mojlyuyeHue, coOOMpanue, pacrno3HaBaHue U H3yUCHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAUYECTBEHHBIX PEaKlUid Ha WMOH aMMOHHMS U (ocdaT-uOH U H3yUYEHUE TMPU3HAKOB HUX
MPOTEKaHUsl, B3aUMOJCHCTBUE KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI € MEAbI0 (BO3MOXXHO  HCIOJIb30BaHHUE
BHUJICOMATEPHUAJIOB), W3YyUYCHHE MOJCJICH KPUCTAUIMYECKUX PEHIETOK anMmasa, rpadura, ¢yiepeHa, O03HAKOMJIEHUE C
MPOIIECCOM  aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOTA3a, IMOJIY4YEHUE,
coOupaHue, pacrio3HaBaHUE U WU3YYEHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX pPEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3YYCHHUE MPU3HAKOB MX MPOTEKAHHWs, O3HAKOMIICHUE C MNPOAYKUHUEH CUIIMKATHOW MPOMBIIUIEHHOCTH,
pEIICHUE FKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe « BaxkHenIIne HEMETaUIbl U X COCTMHEHUS.

MeTajuibl 4 UX COCAMHEHMSI

OO611ast xapakTepUCTUKA XUMUYECKHUX AJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU UX MOJoKeHus B [lepuoandeckoit cucreme
xumuueckux snemeHTtoB J[. . MenneneeBa u cTpoeHust atroMoB. CTpoeHue wmeTamuioB. Meramindeckas CBs3b U
METaJUIMYECKask KPUCTAIUINYECKas PEIIETKA. DIEKTPOXUMUUYECKUN Pl HAPSHKEHUH MeTauioB. OU3NYECKUE U XUMUYECKUE
cBolicTBa MeTa/ioB. OOIIKe croco0bl MOMyYeHUsT MeTAIOB. [IoHATHE 0 KOPPO3UK METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIUThI
ux oT Kopposun. CIuiaBbl (CTalb, YyTyH, TIOPATIOMUHIMN, OPOH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH.

[Ilemounble MeTabl: noJsioxkeHue B Ilepuoanueckoit cucreme xumudeckux siemeHToB . 1. MenpaeneeBa, ctpoeHue
UX aTOMOB, HaxoXJeHue B mpupoje. duznueckue M XMMUYECKUE CBOICTBA (Ha mpumepe HATpus U Kainus). OKcuasl u
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne meI0UHbIX METAIVIOB U UX COCIUHEHUN.

[IlenoyHO3EMENBHBIE METAJIBI MATHUM U KaJIBIMI: MOJIO)KEHUE B [Iepnoanueckon cucTeMe XMMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HAXOXJICHHUE B mpupoae. Pu3nyeckue U XUMUYECKUE CBOKWCTBA MarHus U KaJbLHsl.
Baxneliue coequHeHus Kanblus (OKCUI, TUIPOKCUT, COIH). ZKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.



AmomuHuii: nosoxenue B Ilepuonnueckol cucreme XxumMudeckux snueMeHtoB J[. M. MeHaeneeBa, cTpoeHHue atoma,
HaxoXJeHue B mpupoje. Ou3ndeckrue U XMMHUYECKUE CBOMCTBA amoMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCHUIA
AJFOMUHUSL.

Keneszo: monoxkenue B Ilepuonnueckoil cucrteme xumuyeckux snemeHtoB JI. M. MeHneneeBa, cTpoeHue arToma,
HaxoXJeHue B npupoje. Guznueckrue 1 XUMUYECKHe CBOMCTBA kene3a. OKcubl, THIPOKCUIBI U conn xenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U NOJIYUICHHUE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIEHUE C o0pa3llaMu METaJUIOB M CIUIABOB, MX (DU3WUYECKUMU CBOWCTBAMHU, U3YUEHUE PE3YyJbTaTOB KOPPO3UU
METaJuIoB (BO3MOKHO MCIOJIb30BaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA KaJbLUS W HATPHUS C
BOJIOM (BO3MOYHO UCIOJIb30BAaHUE BUICOMATEPUAJIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIbI, IIPOIIECCa TOPEHHUS JKejle3a B
KucaopoAe (BO3MOXXHO HCIOJIb30BaHUE BHUIACOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUi Ha HOHBIL:
MarHusi, Kajiblids, amoMmuHus, nuHka, xeneza (1) w sxemesa (I1), memu (1), HaOmromeHue W ONMUCaHUE MPOIIECCOB
OKpalllMBaHUs [JIAMEHU MOHAMM HATpHs, Kajlus U Kaiblus (BO3MOXXHO MCMOJb30BAHUE BUJIEOMATEPUANIOB), UCCIICIOBAHUE
aM(OTEPHBIX CBONCTB THAPOKCHUIA ATIOMHUHHMS M THUJIPOKCHIA ITMHKA, PEIICHHE JKCIEPUMEHTAIBHBIX 3a/lad T0 TeMe
«BaxXHeunIe MEeTaJUIbl U UX COCTUHEHUSD.

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa 1 maTepuanibl B MOBCEIHEBHOM >KM3HM 4YEIOBEKa. be3omacHoe HCMOJIb30BaHWE BEIIECTB M XMMHYECKUX
peakiumii B ObITy. [lepBas moMoIIb NPy XUMHUYECKUX 0KOTaX M OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYKarolleld cpelbl (mpeaenbHas JONMycTUMasi KOHLEHTpanus BemiecTs, gainee — [T/1K).
Ponp xumun B penieHur SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4yeHue o0pa3iioB MaTEPUAIOB (CTEKJIO, CIUIABbI METAJIOB, MMOJUMEPHBIE MAaTEPUAIbI).



Mexcnpeomemmoie cea3u

Peanuzanus MeXNpeaMEeTHBIX CBA3EH MpPU U3YYEHUM XUMHUU B 9 Kilacce OCYHIECTBISIETCS Y€pe3 MCIOJIb30BAaHUE KaK
OoO0lIMX €CTECTBEHHO-HAYYHBIX TMOHATHA, TaK M TMOHATUN, SBISIOIIMUXCA CUCTEMHBIMU JJIsi OTHAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOTI'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIU3, CUHTE3, KiacCupuKauusi,
NEPUOAUYHOCTb, HAOJIOJIEHUE, OSKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJEINb, SBJICHHE, MAapHUKOBBIA 3PQEKT,
TEXHOJIOTHSI, MATEPUAIIBI.

®uzuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHJ, H30TOMbl, PaJHMOAKTUBHOCTH, MOJIEKYJA,
AIIEKTPUYECKUI 3aps], MPOBOAHUKH, MOJIYIPOBOJIHUKH, JUIIEKTPUKH, (OTORIEMEHT, BELIECTBO, TE€NO, 00BEM, arperaTrHoe
COCTOSIHME BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIMUECKAsl pEIETKA, CIUIaBbl, (PU3MUECKHUE BETMUUHbI, €AMHULIBI
M3MEPEHHUsI, KOCMHUUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COTHIIE.

buonorusa: ¢otocuHTe3, aAbIxaHue, Ouocdepa, SKOCHCTEMA, MHUHEPAIbHBIE YyIOOPEHHS, MHUKPOIIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpasbl, TOPHbIE MOPOAbI, IOJE3HBbIE HCKOMAEMbIE, TOIUIMBO, BOJHBIE

pECypCHI.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA INTPOI'PAMMBLI 110 XUMHUHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JJMUHOCTHBIE PE3YJIbTATHBI

JIMIHOCTHBIC Pe3yNbTaThl OCBOCHHS IIPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHMs JOCTHTalOTCS B XOJi¢ OOydYCHHS
XMMHH B €IUHCTBE Y4YCOHOH M BOCIHUTATECILHOM JEATEIBHOCTH B COOTBETCTBHHM C TPAJUIIMOHHBIMH POCCHUCKHMHU
COLIMOKYJIbTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSAMH, MIPUHATHIMU B OOIECTBE MPaBUIAMH M HOPMaMH ITOBEICHUS
1 CIIOCOOCTBYIOT IIPOIIECCAM CAMOITO3HAHHMS, CAMOPA3BUTHS M COIMAIN3AINHA 00YyJarOUXCs.

JIMIHOCTHBIC pE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIHMXCS PYKOBOJCTBOBATHCS CHCTEMOH ITO3UTHBHBIX
IIECHHOCTHBIX OPUCHTAIIMIA U PACITUPEHHUE OIBITA ISATECIPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTCUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY HACICIUIO, MOHUMAaHUS
3HAYCHHUS XMMHYECKON HAyKHW B YKU3HM COBPEMCHHOTO OOINECTBa, CIOCOOHOCTH BJaJCTh JOCTOBEPHON HH(pOpMAIMEH O
MEePEAOBBIX JOCTIKCHUSX M OTKPBITUSAX MHUPOBOM M OTCYCCTBCHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOMCTBE MHpa U OOIIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MIPEIICTABJICHHUS O COITMAIBHBIX HOPMaX M IMpaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJICKTUBE, KOMMYHHKATHBHOW
KOMIIETCHTHOCTH B OOIICCTBCHHO IOJIC3HOH, Y4eOHO-HCCIIEI0BATEIbCKOW, TBOPYECKONH M JPYTHUX BHJAX JEATCIHLHOCTH,
TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOW JIEATEIHPHOCTH TIPH BBHIITOJIHCHUU yUEOHBIX, TO3HABATEIBHBIX 3a]1a4, BHITIOJTHEHUH
XUMHUYECKHUX SKCICPUMEHTOB, CO3JaHUM YYE€OHBIX IPOCKTOB, CTPEMIICHHS K B3aMMOIOHMMAHHIO M B3aMMOIIOMOIIH B
MPOIIECCEe ITOM yueOHOU JeaTeIbHOCTH, TOTOBHOCTH OLICHWBATh CBOE MOBEICHUE M MOCTYIIKA CBOMX TOBAPHILIEH C MO3UIUH
HPABCTBCHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIICACTBHI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMUS:

MHPOBO33PEHYECKHUE MPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW PEaKI[MK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHM M COCTABIIAIOIIME OCHOBY JUIS INMOHHUMaHMS CYIIHOCTH HAay4YHOH KApTHHBI MHpa, MPEACTaBICHHUS 00



OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUS IIPUPO/IbI, B3AUMOCBS3SX YEJIOBEKa C IPUPOJHOM CPEOii, O pOJIM XUMHUH B IIO3HAHUU
ATHUX 3aKOHOMEPHOCTEW;

MO3HABATENIbHBIE MOTHBBI, HApaBICHHBIC HA IMOJyY€HHWE HOBBIX 3HAHWUW MO XWMHUHU, HEOOXOAUMBIE Ui OOBSICHEHUS
HaOJI0JaEMbIX MPOLIECCOB U SIBICHUM, IMO3HABATEJIbHOW, MH(MOPMAIIMOHHOM M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4YEOHBIMH TEKCTaMH, CIIPABOYHON JHUTEpaTypod, JOCTYNHBIMH TEXHUYECKUMHU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

HMHTEpEeC K 00YUEHUIO U NMO3HAHUIO, JII00O03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaM000pa30BaHu0, MPOESKTHON 1
MCCJIEI0BATENbCKON NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIlPaBJIECHHOCTH U YPOBHS 00y4Y€HUs B JaJbHEHIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS! K CBOEMY 3710POBbIO, YCTAHOBKU Ha 3/I0pOBBIM 00pa3 KU3HH,
OCO3HAaHWE TIOCJIEJICTBUH M HENPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJIEHUs alKOToJs, HApPKOTHUKOB, KYypeHHs),
HEO0OXOAMMOCTH COOJIIOICHHS MPaBUJI O€30MAaCHOCTH MpPU OOpALIEHUH C XMMHUYECKUMHU BEIIECTBAMH B OBITY M peajbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMSA:

MHTEpEC K MPAKTUYECKOMY HM3y4eHUIO Npodeccuil U TpyAa pa3IuyHOro poja, yBaKEHHE K TPyAy U pe3ybTaTam
TPYJAOBOW JESATENBHOCTH, B TOM YHCIE Ha OCHOBE NMPHUMEHEHHWsS MPEIMETHBIX 3HAHWW MO XWMHHU, OCO3HAHHBIA BBIOOD
WHANBUAYAIBHON TPAaeKTOPHH TPOJOJDKEHHUS 00pa3oBaHUsA C YYETOM JTUYHOCTHBIX MHTEPECOB M CIMOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHemHoN MpodeccuoHaNbHON AESITENbHOCTH M Pa3BUTHS HEOOXOIUMBIX
YMEHHM, TOTOBHOCTb aIallITUPOBATHCA B MPO(ecCHOHAIBHOM cpesie;

6) IKOJIOrHYECKOr0 BOCTIMTAHUSA:

AKOJIOTHUYECKH I11eleco00pa3Hoe OTHOILICHHE K MPUPOJIe KaK NCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS,
MOHMMAaHKE [IEHHOCTH 3JI0POBOTO U 0€30MacHOr0 00pasa KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (pU3MdecKoMy
U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHNE LIEHHOCTU COOIOCHHS IPAaBUJI OE30MaCHOTO OBEIEHUS IIPU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYalIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSATh 3HaHUS, NI0JIy4aeMble IPU U3YYEHUN XUMUH, JUIsl pELIEeHUs 3aja4, CBA3aHHbBIX C OKPY’KaIOILIEH
IPUPOHON CPENOH, /IS IOBBIIIEHUS YPOBHS SKOJIOTMUECKOHN KYJIbTYpbl, OCO3HAHMS INI00AJIIBHOTO XapaKTepa SKOJIOIMUECKUX



npo0JIeM U MyTel UX pelieHus MoCPeACTBOM METOI0B XUMUHU, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLIMAJIBHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMeTHBIX pe3yJbTAaTOB BBIACISAIOT 3HAUMMbIC s (POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIE
MOHATHUS (3aKOH, TEOpHs, MPUHIIUII, TUTIOTE3a, (PaKT, cucTeMa, MPOIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W TO3BOJSIIOT Ha OCHOBE 3HAHUM U3 OATUX MpeAMETOB (HOpMUPOBATH
MpPEJCTAaBICHUE O IEJOCTHOM Hay4YHOM KapTHMHE MHpA, U YHHUBEpCaJbHbIE Yy4eOHBbIC JeHCTBUS (ITO3HABATENbHbIC,
KOMMYHUKATUBHBIC, PETrYyJATHUBHbBIE), KOTOphle 0OecneynuBalOT (POPMHUpPOBAHME TOTOBHOCTH K CaMOCTOSITEIILHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM 1eITeTbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

ba3oBble 1ornueckue aeiicTBM:

YMEHHS HMCIO0JIb30BaTh MPUEMBI JOTUUECKOTO MBIIUICHHUS MPU OCBOCHUM 3HAHUM: PACKPBIBATh CMBICT XUMHUYECKUX
MOHATUM (BBIJEIATh MX XapaKTEepHbIE MPU3HAKW, YCTAHABIMBATH B3aUMOCBSI3b C JAPYTUMH TOHSATUSIMHU), HUCIOJIb30BAThH
MOHATHUSL NI OOBSICHEHUS OTACNbHBIX (DaKTOB M SIBIICHUM, BBIOMpATh OCHOBAaHUS U KPUTEPUM IS KiIacCUPUKAIIH
XUMUYECKUX BEIIECTB M XHUMHYECKUX PpEaKIMil, YCTaHABIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXIAY OOBbEKTaMu
M3YUYCHHUS], CTPOUTD JIOTUYECKUE PACCYX IEHUS (MHIYKTUBHbIC, I€AYKTUBHbIC, [0 aHAJIOTHUH ), IeJIaTh BHIBOJIbI M 3aKJIFOUYCHUS,

yMEHUE MPUMEHSTh B IPOIECCe MO3HAHUS MOHATHS (IIPEAMETHBIE U MeTalpeMETHbIC), CUMBOJUYECKUE (3HAKOBBIC)
MOJICNIA, HMCTOJIb3yeMble B XHWMHH, MPEoOpa30OBbIBAThH IIMPOKO MPUMEHSEMbIE B XHUMHH MOJIEIbHBIC TPEICTABICHUS —
XUMUYECKUN 3HaK (CHMBOJI 3JIEMEHTA), XUMU4eckast (hopmysia U ypaBHEHNE XUMHUYECKOU PEaKluy — MPU PEIICHUN yueOHO-
MO3HABATEJbHBIX 33/1a4, C YYETOM ATUX MOJIEIbHBIX MPEACTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB M XUMUUYECKUX PEaKIUi, BBISBJIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJICZICTBEHHBIC CBSI3M U MPOTHUBOPEUHS B U3y4aeMbIX MPOIIECCAX U SIBICHUSX.

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI JIJIs
(GhopMHUpPOBaHUS TUTIOTE3bI O MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIECHUN;



OpUOOpETEHNE OMNbITa MO IUIAHUPOBAHWIO, OPraHM3allMM U MPOBEACHUIO YYEHMUECKHX HKCIEPUMEHTOB, YMEHHE
HAO0JII0IaTh 32 XOJIOM IPOLIecca, CAaMOCTOSTEIHHO MPOTHO3UPOBATh €r0 pe3ynibTar, (OpMyIUpPOBaTh 0OOOIIEHNS U BBIBOJIBI
MO pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHMs, COCTABIIATh OTYET O POAETIaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUJIOB M (OPM IPEICTaBICHUS,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYUYHO-TOIMYJISIpHAs JIMUTEpaTypa XUMUYECKOTO COAEpXaHUs, CIIpaBOYHbIE MocoOus,
pecypcbl IHTepHEeTa), KpUTUYECKU OLIEHUBATh TPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMALIHIO;

YMEHHUE MPUMEHSTh Pa3IMYHbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOPMALIMHU U COOTBETCTBYIOIIUX JAHHBIX,
HEOOXOUMBIX JUIsl BBIMOJIHEHUS YYEOHBIX M MTO3HABATENbHBIX 3aJ1a4 ONpPeleIEHHOI0 TUIa, TPUOOPETEHNE ONbITa B 00JACTH
UCIOJIb30BaHUsl MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAJEHUE KYJIbTYpOH aKTUBHOTO HCIOJIb30BaHUS
pPa3IMYHBIX IMOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTHUMAIbHYIO (OpMy MpeAcTaBieHUs HHGOpPMAUU U
WUTIOCTPUPOBATh pEUIaeMble 3aJayd  HECJOXKHBIMHU CXE€MaMH, JuarpaMmamu, ApyrumMu (opmamu rpaduku U UX
KOMOMHAIIUSIMU;

YMEHHE UCIOJb30BaTh U aHAIW3UPOBATh B MpPOLECCe YyUeOHOW M HCCIIeN0BAaTENbCKON AEATEIbHOCTH UHPOPMAIUIO O
BIIMSIHUH [TPOMBILUIEHHOCTH, CENBCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIENH TPUPOJHON CpEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

yYMEHUS 3aJlaBaTh BOMPOCHI (B X0j€ auajora u (Win) AUCKYCCUH) MO CYIIECTBY 00CYyX)AaeMoil TeMbl, (hOPMYIUPOBAThH
CBOM MPEJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS MTPEAJIOKEHHON 3a/1a4K;

YMEHUS MPEACTABIISTH MOJYYEHHBIE PE3YyJIbTaThl MO3HABATEIBHOW JIEATEIBHOCTH B YCTHBIX W NMHCBMEHHBIX TEKCTaX;
JeNiaTh MPE3EHTAIMIO Pe3YyJIbTaTOB BBIMOJHEHUS XMMHUYECKOTO HKCIEpUMEHTa (J1abopaTOPHOTO OIbITa, J1a00paTOpHOIL
paboThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MIPOEKTA);

YMEHUS Y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMM B COBMECTHOW IIO3HABATENBbHONM M HCCIEAOBATEIbCKOM
AESITEIbHOCTH TPU PEIICHWH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuy€Ta OOUIMX MHTEPECOB M COIJIACOBAHUS MO3UIIHIA
(obcyxnenusi, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JCHCTBHI, ONpeaAeeHuEe KPUTEPHUEB IO
OLIEHKE KauecTBa BbINOJIHEHHON pabOThl U JpyTHeE).

PeryisiTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBUA:



YMEHHE CaMOCTOSITEJIBHO OIpPEAEATh LENH JEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISITh, KOHTPOJIUPOBATH U IPH
HEOOXOUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh Hambosee 3(P(EeKTUBHBIE CIIOCOOBI pEHICHHs YYEeOHBIX U
MTO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHUPOBATH MPEIJIOKEHHBIM aJITOPUTM JEHCTBUN MpPHU
BBINIOJTHEHUN 33JJaHUI ¢ y4ETOM IOJIyYE€HUs HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTax — BELIECTBAX U PEaKLMSIX, OLIEHUBAThH
COOTBETCTBUE IIOJYUYEHHOTO pe3yjbTaTa 3asBIICHHOM II€JIM, YMEHHE UCIOJIb30BaTh M aHAJIW3UPOBATh KOHTEKCTHI,
npejyiaraéMble B yCJIOBUH 3aJaHUM.
MNPEIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pPE3YJbTAaTOB II0 OCBOCHHUIO 00A3aTEIBHOIO COJAEP)KAHUSA, YCTAaHOBJIEHHOTO JaHHOMN
¢benepanbHOil paboueld NMPOrpaMMOM, BBIIESIOT: OCBOCHHBIE OOYYAalOUIMMMCS HAay4YHbIE 3HAHHSA, YMEHHUS U CIOCOObI
AercTBUi, criennduyeckue Juisi NpeaIMETHON 00JacTH «XUMHUS», BUAbI JEATEIBHOCTH HO MOJIYYEHHI0 HOBOTO 3HAHUS, €r0
MHTEPIIPETAINN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIHsX.
K xoH1y oOyuenus B 8 kiiacce nmpeIMeTHbIE PE3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpa)xaTh C(HOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUI: aTOM, MOJIEKYJIa, XMMHUUECKUN 3JIEMEHT, IIPOCTOE BELIECTBO,
CJIOKHOE BEILECTBO, CMECh (OTHOPOAHAS U HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEINIbHASI aTOMHAsl U MOJIEKYJIsIpHas
Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas N0JI1 XMMHUYECKOTO JJEMEHTA B COCOUHEHMH,
MOJISIPHBIN 00BEM, OKCHUJ, KUCIOTa, OCHOBAHUE, COJb, 3JEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas
peakuusi, KiacCU(PUKAIMSA peaklMid: peakluu COCTUHEHUs, PEaKlUU Pa3JIoKEHHUs, PEaKIMH 3aMelleHus, peaKklnu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE peaKluu, TeIoBoi d3(h(PeKT peakuuu, sapo aToMa, JIEKTPOHHBIN CJION aToMa,
aTOMHasi OopoUTalb, pailyCc aToMa, XUMUYECKasl CBSI3b, MOJSIPHAsA U HETMOJIApHAs KOBAJICHTHAs CBsI3b, HOHHAS CBS3b,
MOH, KAaTHOH, aHUOH, PaCTBOP, MaccoBas JI0JIs BelllecTBa (MPOLIEHTHAs! KOHIIEHTPALIMsI) B paCTBOPE;
e WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUECKUX TIOHATUN W MIPUMEHSITh 3TH MOHSITHSI PU OTIMCAHUN BEIIECTB
Y UX IIPEBPALCHNN;
e HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTaBIEHUsS (POPMYJT BEIIECTB U yPAaBHEHUN XUMUYECKUX PEaKIUi;



ONpEAENATh BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHUSX, CTEIEHb OKHCIEHUS 3JIEMEHTOB B
OMHAPHBIX COCTUHEHMSX, MPHUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEAMHEHUH Mo (opmyiiaMm, BUJ
XUMHUYECKOM CBSA3M (KOBAJIEHTHASI U HOHHAS) B HEOPTaHUYECKNUX COECIUHEHUSAX;

packpbsiBaTh cMmblch Ilepuoanueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTpUpPOBATh MOHUMAHUE MEPUOIUYECKON
3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB OT MX MOJOKEHHUs B Ileproauueckoil cucreMe, 3aKOHOB COXpPaHEHUS
MAaccChl BEIIECTB, [IOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOT'O YUEHUS, 3aKOHAa ABOTraapo;

ONKCHIBATh M XapaKTepHU30BaTh TaOIMUHYIO (popMmy lleproanyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB: Pa3INyaTh
MOHATUSL «rJaBHasg noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansle U OOJbIIME MEPUOJBI,
COOTHOCUTH 0003HAUEHHUs, KOTOpble uMeroTcsl B Tabmune «llepuognueckast cucrema xumuyeckux snementoB 1. .
MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sSAapa,
o011ee YMCII0 3JIEKTPOHOB U PACIIPEAEIICHUE UX 10 AJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATH XUMUYECKHE DJIEMEHThI, HEOPrAHUYECKUE BELIECTBA, XUMUYECKUE PEAKIIMH (110 YUCILY U COCTaBy
YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3P HEKTY);

XapaKTepU30BaTh (OMUCHIBATh) OOIINE XMMUUECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXK/ast OIIMCAHHE
IpPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHUS
XUMHUYECKUX MPEBPALIEHUIN B PA3TUYHBIX YCIOBUSIX;

BBIYMCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACCBhI BEILIECTB, MACCOBYIO JIOJIK0 XUMUYECKOTO JIEMEHTA
1o ¢popMyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XMMHUUECKON
peakuuy;

OPUMEHSTh OCHOBHBIE ONEpPAllMd MBICIUTENIbHON JESTENbHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHE, 000OIIeHUE,
CUCTEMAaTHU3AlINI0, KJIacCU(UKAIMIO, BBISIBJICHUE NPUYUHHO--CIEICTBEHHBIX CBSI3€M — JUIsl HM3yY€HUsS CBOWCTB
BEUIECTB M XHMHUYECKUX PpEAKIMH, eCTECTBEHHO-HAyYHble METOAbl MO3HAHUS — HAOJIOJACHHE, H3MEpEHUeE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peanbHbIl U MBICIICHHBIN);

CJIEI0BaTh MPaBUJIAM I0JIb30BAHUSA XMMHUYECKOM IOCYA0H M J1aOOpaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBUiIaM
oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU I10 BBIIOJHEHUIO JJAOOPATOPHBIX XUMUUYECKUX OINBITOB



[0 TOJYYEHUI0 U COOMpaHMIO ra3000pa3HbIX BEIIECTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C
ONpPENEIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U ITPOBOAUTH XUMHUYECKHUE DKCIIEPUMEHTHI
M0 pacro3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIOT C IOMOIIbIO HHAUKATOPOB (JIakMyc, ¢heHonpTarernH, METUIOPaHXK
U Jpyrue).

K xoHiry oOydeHus B 9 kiaacce mpeaMETHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTH Y
oOy4Jaronmxcst yMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJla, HOH, KATUOH, aHHUOH,
MPOCTOE BEMIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTb, JIEKTPOOTPUIATEIIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKas
peakius, XUMHYECKas CBS3b, TEIIOBOM 3(PGEKT peakiuu, MOJib, MOJSPHBIM 00BEM, PacTBOp, SJIEKTPOJIHUTHI,
HEIJICKTPOIMUTHI, JJICKTPOJIUTHYCCKAs JIUCCOLMAIUSA, PEaKIUMH HMOHHOTO OOMEHa, KaTajau3aTop, XHMHYECKOe
paBHOBecHe, OOpaTUMble WU HEOOpATUMBbIE PEAKIIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKUCIUTEND,
BOCCTAHOBUTEJb, OKUCJICHHUE M BOCCTaHOBJIEHHUE, ajUIOTponus, aMmpOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAas,
HMOHHAs, MeTaJUIMYecKas), KpUCTAIMYecKash pemeérka, KOppo3us METaUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOU
peakumu, npeaenapbHo gonycrumas konueHntpauus 111K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUA U IPUMEHATD 3TH MOHATUS IPU OMIMCAHUH BEIIECTB
U UX IIPEBPALCHUN;

UCIIOJIb30BaTh XMMHUYECKYH0 CUMBOJIUKY JIJII COCTABJICHUS (DOPMYJT BEIIECTB U YPAaBHEHUN XMMUYECKUX PEaAKIUM;
OIPENICNIATh BAICHTHOCTh M CTENECHb OKHUCICHUS XUMHUYECKHX 3JIEMEHTOB B COCIUHEHMSIX PA3JAYHOTO COCTaBa,
MPUHAAJICKHOCTh BEMIECTB K OMNPEACIEHHOMY KJacCy CoequHeHuW 1o ¢opMynaMm, BHUA XUMHUYECKON CBS3HU
(koBaneHTHAs, UOHHAS, METAINTMYECKAsI) B HEOPTAaHUUECKUX COCIUHEHUSX, 3apsi/i MOHA M0 XUMUYECKOH (opmyiie,
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX COCAMHEHUH, TUI KPUCTAUIMYECKON PEIIETKA KOHKPETHOTO
BCIIICCTBA;

packpbiBath cMmbicha Ileprnonnueckoro 3akona JI. M. MeneneeBa u 1eMOHCTPUPOBATH €r0 MOHUMAHUE: OMUCHIBATH U
XapakTepu3oBaTh TabmMuHyr0 ¢Gopmy Ilepmoamueckold CHCTEMBl XHUMHYECKUX DSJIEMEHTOB: pa3iuvaTh MOHSTHS
«rnaBHas noarpynna (A-rpynmna)» u «mnodoudnas noarpyimmna (b-rpynmna)y, Manabsie U 00JbIINE TEPUOIbl, COOTHOCUTD
0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOAMYECKON TabJIMIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX BJIEMEHTOB (COCTaB W 3apsij sApa, o0IIee YUCIIO 3JIEKTPOHOB M paclpeesieHue UX IO AJIEKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIE 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB M MX COCIMHEHUN B TIpeieiax MaJIbIX
MEPUOJIOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHHS UX aTOMOB;

KJIacCU(DUIIMPOBATH XUMUYECKUE FJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA, XMMUUECKUE Peakiuu (10 YUCITY U COCTABY
YyYaCTBYIOIIUX B PEAKI[MU BEIIECTB, MO TEIUIOBOMY 3((EKTy, MO0 MU3MEHEHHUIO CTENEHEH OKUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHME W CHEU(UUECKHE XMMUYECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BEIIECTB,
MOATBEPKIAs OMHCAaHUE TIPUMEpPAMHU MOJICKYJISAPHBIX W HWOHHBIX YpPaBHEHUH COOTBETCTBYIONMINX XHMHYECKHX
pEeaKLHnii;

COCTaBJISITh YPABHEHUS DJIEKTPOJUTUYECKON JUCCOIMUAIMN KHUCIOT, IIEJoued W COJIeH, MOJHBIE M COKpalIEHHbIC
YpaBHEHUS peaKIMii MOHHOTO OOMEHa, YpaBHCHHsI PEAKIWi, MOATBEPXKIAIOIINX CYIIECTBOBAHUE TE€HETHYCCKOM
CBSI3U MEXKTY BEIIECTBAMH PA3INIHBIX KJIACCOB,;

pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIHLHO-BOCCTAHOBHTEIBHBIX PEAKIMi TOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS, BO3MOXKHOCTH MPOTEKAHUS XWMHUUYECKHX
MIPEBPAIICHUN B PA3JIMYHBIX YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, MACCOBYIO JIOJTF0 XMMUYECKOTO AJIEMCHTA
o opmysie COeTUMHEHHS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMHYECKOU
peakiuy;

coOI0/IaTh TpaBUjia TOJB30BAaHUS XMMHUYECKOW IMOCYNOW W J1abopaTOpHBIM OO0OpyJOBaHMEM, a TakKe MpaBuia
oOpareHus ¢ BEIIECTBAMHA B COOTBETCTBUH C MHCTPYKIIUSMH IO BBITTOJTHCHHIO JJAOOPATOPHBIX XMMHUYECKUX OMBITOB
0 TIOJIYYEHHUIO U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIINN, TOITBEPKAAIONINE KAYSCTBEHHBIM COCTAaB PAa3IMYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM
nyTéM XJIOpUI-, OpoMHI-, HOAHUI-, KapOoHat-, pocdar-, cuiamukaT-, CyabpaT-, THIPOKCUA-UOHBI, KATHOHBI aMMOHHUS
Y MOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB;



e TPUMCHSITh OCHOBHBIC OIEPAIMM MBICIUTEIBHON AEATeTbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHE, O00OOIICHHE,
CUCTEMAaTHU3AIIHNIO, BBISIBICHUE MPUYUHHO-CIICICTBCHHBIX CBS3€H — ISl M3YUYCHUSI CBOWMCTB BEIIECTB M XMMHYECKUX
peaKIuii, €CTeCTBEHHO-HAYYHBIE METOJbl IMO3HAHUS — HAOIIOJEHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT
(peayIbHBIN W MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

dueKkTpoHHbIE (LM (pPOBbLIE)

Ne /it KoHTpoJbHbIE IIpakTHYeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BaxkHasi 00J1aCTh
. bubnuoreka [{OK
1.1 €CTECTBO3HAHMSI M MIPAKTHYCCKOM 8 3
https://m.edsoo.ru/7f41837c
NeSTEIILHOCTH YEJIOBEKa
bubnnoreka [JOK
1.2 BemecTtBa 1 XuMHUECKHE pEeaKITun 8 1 1

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

Paspnean 2. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /I. . MenaeseeBa. CTpoeHne aToMoOB.

XuMu4ueckas CBA3b

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
2.1 XUMHYECKUX 3eMeHToB J[. U. 11 1
Menpene-eBa. CTpoeHue aToma.
XuUMHUEecKas CBA3b

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

Pasznea 3. BaxxHeliiue npeacTaBuTe/ i HEOPraHu4eCKUX BelecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

31 Bosznyx. Kucnopon. [onsitie 06 5 1 bubnuoreka [IOK
OKCHIaX https://m.edsoo0.ru/7f41837c
39 Bonopoa. Ilonstue o kuciorax u 4 1 but6mmorekxa [IOK
COJISIX https://m.edso0.ru/7f41837¢c
33 Bona. PactBopsl. [Tonsitue 06 3 1 bubnmnoreka [JOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837c
3.4 OCHOBHBIE KJIACChI 93 1 1 bubmuorexa [IOK

HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/7f41837¢c
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OKHUCIIUTETBHO-

BOCCTAaHOBUTCIIBHBIC PEAKIINHN

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 8 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX ) bu6mmoteka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
Htoro no paznemny 10
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
bu6nmorexa LIOK
2.1 K B 2
HCHOPOZ -BOLOPOA https://m.edsoo.ru/7f41a636
59 OO11ast XapaKTepUCTHKA XUMHYECKUX 3 bubmuorteka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.3 anemeHToB VIA-rpynmsl. Cepa u eé 7 1 1 bubmorexa HOK
' Py - eP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX G LOK
nOIMOTEKA
2.4 VA- LA 10 1 1
OJICMEHTOB FpYMIEL. A3OT, ochop i nx https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO11ast XapaKTePUCTHKA XUMHUECKUX
2.5 anemeHnToB |VA- mbl. YTIIepoa u 10 1 2 bubmmorexa LIOK
' . IPYHHBL po https://m.eds00.ru/7f41a636
KPEeMHHUHU ¥ UX COCTUHECHUS
[lepBoHauanbHbIe CBEACHUS 00 6



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OpTraHU4YCCKUX BCIICCTBAX

Wroro no pazueny 38
Pasznea 3. Mera/iibl M MX COeIUHEHUS
. bubnmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 6 https://m.edso0.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 13 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 19
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 1 buGnuorexa [IOK
' m P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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9 k1acc (0a30Bblil ypOBEHb)

Ha3Banue pa3znena, TeMbl

O01ee KOJIMYECTBO YaCOB

KonTpoabubie
padoThI/MpaKkTHYeCKHe padoThl

1. . OcHOBHBIE KJTACCHl HEOPTaHUYECKUX COCTMHCHHM. 8 -

2. .Kucnopon. Bogopon. 2 -

3. XUMHYECKHEe PeaKIIuu 2 -

4. Hemerannsl V- VIl rpynn u ux coenunenus 30 KP-3
P-4

5. MeTayjipl M UX COEAUHEHUS. 19 KP-1
npP-1

6. [TepBoHavyasIbHBIC CBEICHUS 00 OPraHUYECKUX BEIIECTBAX 7 -

68 KP-4 II1P-5
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